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4.1. Principles of good osteoarthritis care - No evidence 
 
4.2. Patient experiences and perceptions 
 
PATIENT: What is known of patient experiences of OA and its treatments and how do patient perceptions and beliefs influence their preference and outcome for 
individual treatments? 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

M. A. Gignac, A. 
M. Davis, G. 
Hawker, J. G. 
Wright, N. 
Mahomed, P. R. 
Fortin, and E. M. 
Badley. "What 
do you expect? 
You're just 
getting older": A 
comparison of 
perceived 
osteoarthritis-
related and 
aging-related 
health 
experiences in 
middle- and 
older-age 
adults. Arthritis 
& Rheumatism 
55 (6):905-912, 
2006. 

Observational / 
Cohort study 
(retrospective): 2+ 
 
Canada 
(participants were 
recruited from 
GPs, Physical 
therapy clinics, 
The arthritis 
society, fitness 
centres, senior 
centres and 
newspapers). 
 

Total N=90 
(N=53 OA 
group and 
N=37 non-
OA control 
group).  
 

Inclusion criteria:  
Age ≥40 years, OA 
(ACR criteria). 
 
Exclusion criteria:  
 Diagnosed with 
other 
musculoskeletal 
conditions or 
disabilities, acute 
injury in previous 3 
months, on waiting 
list for surgery. 
Individuals with 
potential 
fibromyalgia. 
 
 
Baseline 
characteristics: 
mean age 57 years 
(SD 11 years, range 
39-88 years); 59% 

No intervention 
given. 

Control 
patients (no 
OA). 

Not mentioned. Focus groups for 
discussion – semi-
structured and open 
questions. 
 
Also measured were 
demographic variables; 
SF-36; WOMAC score 
and DASH score 
(Disabilities of the Arm, 
Shoulder and Hand 
questionnaire). 

Canadian 
Arthritis Network; 
Canadian 
Institutes of 
Health Research; 
FM Hill Chair in 
Academic 
Women’s 
Medicine; The 
Arthritis Society; 
The Institute of 
Musculoskeletal 
Health and 
Arthritis, Canada. 
 



 
 
ID 2775 

female. 
 



Effect size 
 
NOTE: Information reported here is only for OA patients. 
 
Symptoms 
• OA participants had significantly worse WOMAC, DASH and SF-36 scores than the control (non-OA group, all p<0.05). 
• OA participants of all ages primarily discussed 5 major symptoms: Pain, stiffness fatigue, joint cracking and swelling. 
• Fatigue was often described as debilitating and occasionally restricted activity. 
• Some individuals linked fatigue to pain and difficulties in falling asleep or staying asleep, whereas others ascribed difficulties in sleeping to fatigue. 
• Sleep disruption signalled something was abnormal and resulted in consulting a physician. 
• Pain was described by participants of all ages as multi-dimensional – quality and intensity of pain. 
• Pain had other dimensions that tempered the quality and intensity of their symptoms: symptoms were sometimes associated with times of the day, weather conditions or seasons 

and some symptoms were absent when at rest. 
• Some respondents reported sudden onset of symptoms whereas for others they were gradual and variable onset. 
• Pain was often described as a circumscribed area (eg. Right knee), some reported pain in several joints and some mentioned that symptoms migrated and were not confined to 

one area. 
• Pain in the extremities was reported as particularly intense and debilitating. 
• Variability in pain descriptions was not related to age or location of OA. 
 
Perceptions and meaning of symptoms in participants’ lives 
• Respondents often minimised or normalised their condition – more commonly done among older patients who attributed it to age. 
• Many respondents mentioned that health professionals ignored symptoms or suggested they were a normal part of aging. 
• Respondents emphasised a lack of control and the need for acceptance of health difficulties and the need to persevere with activities despite the relative absence of effective 

strategies to manage symptoms. 
• Nearly all respondents made changes to their lifestyle to try and minimise symptoms. 
• Many were unwilling to use medication and obtained information on activities and foods that were perceived as harmful. Treating pain with medication for these people were seen 

as masking rather than curing symptoms. Medication was seen as potentially harmful due to increased risk of unwanted side-effects. 
• Respondents were unable to guarantee relief from symptoms based on lifestyle changes alone. This was linked to upset feelings, helplessness and depression. 
• Many expressed frustration, anxiety and fear about the future. In particular younger individuals were more upset by their OA than older respondents mainly because OA was not 

seen as normative in this age group and was viewed as more disruptive of current activities and threatening to future plans. 
• Long delays between experiencing symptoms and an OA diagnosis made OA symptoms more difficult to deal with. 
• Younger respondents attributed this delay to health professionals not considering OA as a possibility because participants were ‘too young’ to have arthritis. 
 
Impact of health changes  
• Most frequent activities affected by OA were: leisure activities, social activities, close relationships, community mobility, employment and heavy housework. Personal care 

activities were rarely mentioned. 
• Both middle-aged and older-age adults described the loss valuable roles, although older participants were more likely to focus on leisure activities such as travel and less likely to 

mention employment. Loss of these activities was described as extremely upsetting. 
• Symptoms affected mood and made them frustrated and annoyed with others. 



• Barriers receiving support noted mainly by younger OA participants were the ‘invisibility’ of symptoms and their unpredictable nature. Others often exhorted them to engage in 
activities when they were in pain, were disappointed when plans were unexpectedly cancelled or were suspicious about the inability of participants to engage in some activities.  

 

Reference Study type 
Evidence level 

Number 
of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

S. E. Hampson, 
R. E. Glasgow, 
and A. M. Zeiss. 
Coping with 
osteoarthritis by 
older adults. 
Arthritis Care & 
Research 9 
(2):133-141, 
1996. 
 
ID 443 
 

Observational-
correlational 
study: 3 
 
Single centre, 
USA (recruited 
patients were 
from 
community 
senior centres 
in Oregon, 
USA). 
 
 

Total 
N=82  
 
Drop-
outs: 
Total 
N=4 

Inclusion criteria: Age 
≥60 years, had OA for a 
minimum of 3 months 
and had at least 5 out of 
9 criteria: ≤30 mins of 
morning stiffness, age 
at onset >40 years, slow 
development of disease 
9over years rather than 
months), no report of 
OA in elbows, no report 
of symmetrical joint 
involvement, none or 
only a little swelling, 
redness and warmth in 
joints, bony 
enlargements on ends 
of fingers, doctor 
diagnosed OA, self-
diagnosis of OA.  
 
 
Baseline characteristics: 
mean age 71 years (SD 
5.7); 71% female; 
Duration of OA 15.2 
years (SD 12.4); 
Number of arthritis 
medications, mean 1.4 
(SD 1.0); pain in mean 
of 10 joints; 82% had 
arthritis in one or both 
knees; 76% were taking 

No 
intervention 
given. 

No 
comparison 
group. 

Follow-up: 4 
months follow-
up. 

Participants attended two 1.5 
hour sessions (1 month apart) 
at Oregon Research Institute. 
Follow-up questionnaires were 
posted to participants 4 
months after the first session.  
 
Questionnaires and interview 
used were: Personal Models 
of Arthritis Interview (PMAI) – 
structured interview assessing 
patients’ personal models of 
illness also has less structured 
questions. Covers Symptoms 
and Seriousness; Summary of 
Arthritis Management Methods 
Questionnaire (SAMM) – 19 
item questionnaire in which 
respondents rate their use of 
16 behavioural self-
management methods on 
typical and worse days to 
assess extent of use of 
behavioural coping methods; 
Arthritis Impact Measurement 
Scales 2 (AIMS2) 
measurements of Pain and 
Affective Status (tension and 
depressed mood); Vanderbilt 
Pain Management Inventory 
(VPMI) – 18 item 
questionnaire assessing 
frequency with which patients 

Grant from the 
National Institute 
on Aging, USA. 
 
 



prescription anti-
inflammatory drugs. 
  

use active or passive coping 
strategies when their pain 
reaches moderate or greater 
level of intensity; Profile of 
Mood States (POMS) – mood-
descriptive adjectives (positive 
and negative) rated on a 4-
step scale for self-
descriptiveness over the 
previous week. 



Effect size 
 
Correlation analyses found that: 
 
• Participants with more education: 

o Perceived their OA as less intense (p<0.05), 
o Were more likely to use active pain coping methods (p<0.05)  
o Reported less pain at time 1 month and 4 months (both p<0.05). 

 
• Being female was associated with less impact of OA on AIMS2 Affective Status (p<0.05). 
 
• The Number of arthritis medications taken by participants was associated with: 

o Intensity appraisal (p<0.05); 
o Passive coping and Affective Status at 1 month and 4 months (both:p<0.01); 
o Pain at 1 month and 4 months (p<0.01 and p<0.05 respectively);  
o Negative mood at 4 months (p<0.05). 

 
• Duration of OA was associated with: 

o Pain at 1 month and 4 months (p<0.05 and p<0.01 respectively); 
o Positive Mood at 1 month (p<0.05); 
o Affective Status at 4 months (p<0.05). 
 

• The number of joints with arthritis was correlated with: 
o Negative Mood at 4 months (p<0.05). 

 
• AIMS2 Physical functioning (physical disability) was associated with: 

o Intensity appraisal (p<0.01); 
o SAMM scores (p<0.01); 
o Passive coping (p<0.05); 
o Pain at 1 month and 4 months (both: p<0.01); 
o Positive Affect at 1 month and 4 months (both: p<0.05). 

 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

S. E. Hampson, 
R. E. Glasgow, 
and A. M. Zeiss. 
Personal models 
of osteoarthritis 
and their relation 
to self-

Observational-
correlation study: 
3 
 
Single centre, 
USA (participants 
were recruited 

Total N=61.  
 
 

Inclusion 
criteria: Aged 
≥60 years and 
diagnosed with 
OA for at least 1 
year.  
 

No intervention 
given. 

No 
comparison 
group 

Interview 
followed by 
questionnaires 
sent 2 weeks 
after the 
interview. 

Structured interviews and 
questionnaires. 
 
Personal Models of Arthritis 
Interview – 60 questions 
(responses usually on 5-
step rating scale of 

Grant from the 
National Institute 
on Aging. 



management 
activities and 
quality of life. 
Journal of 
Behavioral 
Medicine 17 
(2):143-158, 
1994. 
 
ID 2526 
 

from a list of 
current patients in 
a  rheumatological 
practice) 
 
 

 
Baseline 
characteristics: 
mean age 72 
years (SD 7.8); 
72% female. 
 

helpfulness or importance). 
Interview covered areas 
(constructs) of: symptoms 
(participants’ experience of 
OA); Seriousness 
(participants’ beliefs about 
severity of OA); Cause 
(extent to which 
participants felt personally 
responsible for developing 
OA); Control (whether 
participants’ believed they 
could control the causes of 
fluctuations in pain levels; 
Treatment (feelings about 
their management efforts). 
 
Medical Outcomes Study 
General Health Survey 
(Short Form): 20-item 
quality of life scale 
assessing patient function 
and well-being. 
 
Summary of Arthritis 
Management Methods 
(SAMM) - 21 item 
questionnaire in which 
respondents rate their use 
of 10 self-management 
methods in how many of 
the past 7 days and their 
use on typical and worse 
days to assess extent of 
use of behavioural coping 
methods. 
 



Effect size 
 
Shared beliefs about OA 
• Most (93%) of participants expected to have OA permanently (believing in the chronic nature of the condition); 
• Most (79%) did not believe that a cure for OA was likely; 
• Most (94%) thought that it was ‘very’ or ‘extremely’ important to try to prevent their OA from getting worse; 
• Most (95%) reported that at least one aspect of their treatment made them feel better 
• Most (88%) reported that no aspect of their treatment made them feel worse 
• Most (81%) reported that their arthritis pain varied from day to day 
• Most (75%) viewed their OA as being ‘moderately’ or ‘fairly’ serious 
• Most (90%) felt the consequences of having OA were ‘moderately important’ 
• Most (74%) felt the consequences of having OA for someone they knew as ‘very important’ 
• Most (90%) named chronic back pain as the disease they thought most similar to OA. 
 
Summary: Shared beliefs about OA – older persons with OA believe it to be fairly serious condition that is painful, chronic and incurable but susceptible to control through one or more 
aspects of treatment recommended by their health-care practitioner. 
 
Individual differences in beliefs about OA - correlations 
• Symptoms and Seriousness were highly correlated (indicates those who report more pain and larger numbers of symptoms also viewed their condition as more serious) 
• Negative feelings about treatment correlated significantly (but modestly) with both Symptoms and Seriousness (indicates that the more serious and symptomatic that participants 

perceived their condition to be, the less positive they felt about the management methods they used to control it) 
•  Perceived helpfulness of treatment was inversely related to negative feelings about treatment. There was a modest correlation between the helpfulness of treatment and the 

perceived cause of OA (suggests that participants who attributed the cause of OA to their actions also believed that they could alleviate the symptoms of OA through their actions) 
• Control (over the causes of good and bad days) was unrelated to any of the other constructs 
 
Personal-Model constructs and Participant Characteristics - correlations 
• Older participants and women were more likely to rate their treatment as more helpful than younger participants and men 
• Participants of higher occupational status were more likely to feel more negatively about their treatment than those of lower occupational status 
• Participants reporting use of alcohol (compared to never using alcohol) reported less control over good and bad days. 
• Education level, marital status and retirement status were not related to any of the constructs (Symptoms, seriousness, cause, control, helpfulness of treatment  or negative 

feelings about treatment) 
• Participants who had OA longer reported more symptoms and regarded their condition as more serious 
• Making more visits to the doctor was associated with reporting more symptoms 
• Reporting more joints with OA and involvement of 1 or both knees was related to perceiving OA as more serious and to reporting more symptoms 
• More joint involvement was also associated with more negative feelings about treatment 
• Having more co-morbid conditions was associated with reporting more symptoms for OA 
• Obtaining information about OA from a larger number of sources was associated with reporting more symptoms and with believing treatment to be more helpful 
 
 Personal-Model constructs and Self-management - correlations 
• Symptoms and seriousness were strongly related to number of self-management methods used for typical days and number used for worse days 
• Self-management levels were associated with beliefs about the seriousness of OA and the amount of symptoms experienced 



• Age, gender and the other constructs did not add significantly to the prediction of self-management. 
 
Personal-Model outcomes and quality of life - correlations 
• High scores for Seriousness and Symptoms were associated with lower levels of the General Health Survey scales of: physical functioning and role functioning, poorer perception 

of overall health and with more pain. 
• Beliefs about the Cause and Control of OA and the Helpfulness of Treatment showed no relations to general health perceptions. 
• Higher scores on Negative Feelings about Treatment were associated with poorer role functioning. 
 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

J. M. Laborde 
and M. J. Powers. 
Life satisfaction, 
health control 
orientation, and 
illness-related 
factors in persons 
with 
osteoarthritis. 
Research in 
Nursing & Health 
8 (2):183-190, 
1985. 
ID 1287 
 

Observational 
correlational study: 
3 
 
USA (patients were 
recruited from 4 
different settings: 
an urban senior 
centre, an 
outpatient clinic of 
an urban university 
hospital, an 
outpatient clinic of 
an urban private 
hospital and 2 rural 
community centres 
in 2 small towns). 
Patients had 
participated in a 
previous education 
programme.  
 
 

Total 
N=160.  
 

Inclusion 
criteria:  
OA and suffering 
pain. 
 
 
Baseline 
characteristics: 
mean age 70.8n 
years (range 40 
to 93, SD 9.7); 
female 77%; 
mean duration of 
OA 12 years; 
mean number of 
OA joints 3.0 
(SD 1.4).  
 
There was NS 
difference 
between the 4 
groups for any of 
the baseline 
illness-realted 
factors. 
 

No 
intervention 
given. 

No comparison 
group 

n/a  
Self-Anchoring Striving scale 
(10-step ladder measuring life 
satisfaction. Assesses a 
person’s sense of well-being 
at 3 points in time: past, 
present and future. Life 
satisfaction is viewed as the fit 
between present life 
experience and the best and 
worst possible life conditions. 
The best condition is identified 
in terms of highest aspiration; 
the worst as the greatest fear. 
 
Health Locus of Control (HLC) 
– assesses health-related 
expectations in terms of 
internal or external control -  
measures degree to which 
individuals believe their health 
is under their own control or 
under the control of chance 
happenings. (11 statements, 
6-point Likert scale. Scores 
below the median are 
classified as internals – i.e. 
they believe their health is 
contingent upon their own 
behaviours; those scoring 
above the median are 

Part-funded by and 
award from Sigma Xi, 
the Scientific 
Research Society, 
USA. 



classified as externals – i.e. 
they believe their health is the 
result of fate or another’s 
actions). 
 
Perceived level of health – 
measured by adapting the 
self-anchoring technique. 
Participants rated their 
present health status on the 
10-step ladder scale with best 
and worst health states as 
anchoring points. 
 
Illness-related factors – 
duration of illness (5-point 
scale); extent of disease 
involvement (5-point scale); 
Intensity of usual arthritic pain 
(McGill Pain questionnaire). 
 



 
Effect size 
 
Life satisfaction 
• Participants favourably viewed past and present life-satisfaction; however aspirations for future life satisfaction declined appreciably. Score decrements from present to future 

were significantly greater than the decrements from past to present (p<0.0001). There were NS differences between the patients from the 4 different settings (urban senior centre, 
outpatient clinic of an urban university hospital, outpatient clinic of an urban private hospital and rural community centres in small towns). 

 
Perceived level of health 
• Subjects rated their health as good (mean score 6.3, adapted self-anchoring scale). There were NS differences between the 4 groups. 
 
Health Locus of Control 
• All 4 groups were predominantly externally controlled in terms of their health beliefs 
 
Illness-related factors 
• Most subjects perceived their pain as distressing (McGill mean score 3.0, SD 1.3). There was NS difference between the 4 groups. 
 
 
• Hierarchical Regression showed that: 

o Present life satisfaction was significantly associated with better health perception, internal health locus of control and less joint pain 
 
Authors’ conclusion: Despite the fact that participant rated their usual OA pain as distressing; their degree of pain did not seem to impinge dramatically on their overall satisfaction 
with life. On the whole, persons rated their present life satisfaction as good. However, some viewed their past life as more satisfying than their present life. This may be due to the fact 
that the majority of persons were retired an widowed and thus lack of employment and loss of a partner may have affected present life satisfaction.  
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

W. J. Rejeski, K. 
A. Martin, M. E. 
Miller, W. H. 
Ettinger, Jr., and 
S. Rapp. 
Perceived 
importance and 
satisfaction with 
physical function 
in patients with 
knee 
osteoarthritis. 
Annals of 
Behavioral 
Medicine 20 

Observational-
correlational 
study: 3 
 
Single centre, 
USA (patients 
were community-
dwelling 
participants of 
the OASIS trial – 
baseline data 
from this trial 
were used) 
 

Total N=480.  
 

Inclusion criteria: 
Age ≥65 years, knee 
pain on most days 
and experienced 
disability due to knee 
pain.  
 
 
Exclusion criteria: 
Moving from the area 
within 3 years, being 
in hospice care, 
being in another 
study at the same 
time, active treatment 

No intervention 
given. 

No comparison 
group 

Baseline 
data of 
OASIS trial 
used 

Questionnaires 
 
Satisfaction with physical 
function – participants 
rated their perceived 
difficulty at performing 6 
ADLs and also rated their 
level of performance 
satisfaction. 11-point 
scale. Ratings of 
satisfaction for the 6 
activities were averaged to 
create a single satisfaction 
index for physical function. 
Participants also rated the 

Partially funded 
by a grant from 
the NIA (National 
Institute on 
Aging), USA. 
 
 



(2):141-148, 
1998. 
 
ID 984 
 

for cancer, Mini-
Mental Status Exam 
score <24, knee 
replacement, 
rheumatic/psoriatic 
arthritis.   
 
 
Baseline 
characteristics: mean 
age 72 years (SD 
5.0); 49% female; OA 
severity, Altman 
criteria 5.3 (SD 4.9). 
 

importance of each of the 
6 activities to the patient 
(assessed using a 5-point 
scale rating). 
 
Knee Pain Scale, KPS 
(12-item scale rating 
frequency and intensity of 
knee pain while 
performing ADLs. 5- and 
6-point Likert scale) 
 
RAND 36-Item Health 
Survey general health 
subscale – assess 
participants’ perceived 
health status. 5-items 
rated on 5-point Likert 
scale. 
 
General Health Survey 
(Short form) ladder of life 
– measures life 
satisfaction. Participants 
rate the present and future 
quality of life using 10-step 
ladder.  
 
The contribution of 7 
variables as predictors of 
participants’ satisfaction 
with their physical function 
was assessed – these 
included performance 
measures of function – 6 
minute walk, perceived 
difficulty, importance 
ratings, the interaction of 
perceived with 
performance ratings, knee 
pain intensity, health 
perceptions and global 



index of HRQL. 
 

Effect size 
 
• Hierarchical regression analyses found that overall: 

o There was a significant interaction between importance and perceived difficulty, revealing that patients who rated the activities as important and had high levels of 
perceived difficulty had the lowest satisfaction scores. Demonstrates that self-reported physical function has a strong bivariate relationship with patient satisfaction. 

o Highest satisfaction scores were found for participants who placed high importance on their physical function and had low perceived difficulty for the physical tasks 
o Lowest satisfaction scores were found for those who placed high importance on their physical function, yet perceived a high level of difficulty with the physical tasks. 

 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

W. J. Rejeski, T. 
Craven, W. H. 
Ettinger, Jr., M. 
McFarlane, and 
S. Shumaker. 
Self-efficacy and 
pain in disability 
with osteoarthritis 
of the knee. 
Journals of 
Gerontology 
Series B-
Psychological 
Sciences & Social 
Sciences 51 
(1):24-29, 1996. 
 
ID 2534 
 

Observational-
correlational 
study: 3 
 
Single centre, 
USA 
(community-
based patients: a 
random subset 
from the patient 
cohort of one 
centre 
participating in 
the FAST trial) 
 

 
Total N=79 
 
 
 

Inclusion criteria: 
Age >60 years, knee 
OA (radiographic 
evidence), self-report 
of knee pain for most 
days of the month, 
difficulties in activities 
of ambulation and 
transfer due to knee 
OA.  
 
 
Baseline 
characteristics: mean 
age 68.8 years (SD 
6.4); 70% female; 
Stair climb pain (10-
point scale) 2.8 (SD 
2.1); lifting/carrying 
pain (10-point scale) 
2.3 (SD 1.9). 
 

No 
intervention 
given. 

No comparison 
group 

Follow-up: Data 
collected in 3 
assessments 
on different 
days within a 2-
weeks period.  

2 tasks that mimic the 
demands for many 
ADLs: stair climbing 
and lifting/carrying. 
Participants completed 
pre-task and post-task 
self-efficacy scales. 
 
Stair climb: time taken 
to go up and down 5 
stairs. 
 
Lift and carry task: time 
taken to walk to 
shelves, pick up 22kg 
weight, walk back and 
return again to place 
the weight back on a 
higher shelf. 
 
 
Self-efficacy measured 
using standardised 
measurement protocol 
(Bandura et al., 1977) – 
patients rated their 
level of certainty tat 
they could complete the 
task 2, 4, 6, 8 and 10 

Grant from the 
National Institute on 
Aging, USA. 
 
 



times using a 10-step 
confidence ladder with 
steps ranging from 0 
(completely uncertain) 
to 10 (completely 
certain).  
 
Most intense pain 
experienced during 
each task and task 
difficulty: 10-point 
ladder. 
 
Performance-related 
perceptions: 5-point, 
bipolar scales 
(comfortable-
comfortable, 
uncoordinated-
coordinated, weak-
strong and unstable-
stable). 
 

Effect size 
 
• Correlation analysis found that: 

o There were strong relationships between self-efficacy and indices of physical disability 
o There were strong relationships between most intense pain and indices of physical disability 

 
• Hierarchical regression analyses found that overall: 

o Self-efficacy beliefs are associated in part with the pain that participants experience during the performance of ADLs such as stair climbing and lifting/carrying. 
o Pain appears to have a direct relationship to physical disability, independent of its role through self-efficacy (i.e. prior to a physical activity, participants may have a 

reasonable level of confidence in what they can achieve. However, knee pain experienced during behaviour changes that participant’s point of view. If the experience 
and perception of pain modify the value of performing ADLs, the incentive to complete those activities is diminished although the participant’s confidence (self-efficacy) 
remains relatively high for carrying out ADLs.  

 
Author’s conclude that: Pre-task self-efficacy beliefs and knee pain experienced during the performance of physical tasks, influence the speed of movement, post-task difficulty 
ratings and perceptions of physical ability.  
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length 
of 
follow-
up 

Outcome 
measures 

Source  
of  
funding 



C. Sanders, J. 
Donovan, and P. 
Dieppe. The 
significance and 
consequences of 
having painful 
and disabled 
joints in older 
age: co-existing 
accounts of 
normal and 
disrupted 
biographies. 
Sociology of 
Health and Illness 
24 (2):227-253, 
2002. 
ID 1334 
 

Qualitative study: 3 
 
Single centre, UK (community-
based patients were recruited 
purposely and identified using data 
from 2 questionnaire surveys, 
including the Somerset and Avon 
Survey of Health, SASH) 
 

Total N=27.  
 
 

Inclusion criteria: 
Severe OA of the hip 
and/or knee.  
 
 
Exclusion criteria: 
Complaints other than 
OA.   
 
 
Baseline characteristics: 
median age 76 years 
(range 51 to 91); 63% 
female. 
 

No intervention 
given. 

No 
comparison 
group 

n/a Semi-
structured 
in-depth 
interviews. 
 
This was 
part of a 
broader 
study which 
included a 
survey 
component 

NHS South West 
Research and 
Development 
Direcorate. 
 



Effect size 
 
OA and causes 
• Most respondents thought their OA was a ‘normal’ and ‘integral’ part of their life history 
• Most respondents had experienced the pain and disability of OA fro 1 or more decades 
• The onset of symptoms fro many respondents was bound up with their life history and in the majority of cases these accounts revealed varying degrees of hardship (lived through 

at least one world war and most had experienced difficult and physically demanding work 
• Respondents often viewed their OA as an inherent component of that history, an inevitable result of hardship or hard work (this view was common amongst men and women and 

across different occupational groups 
• Many respondents viewed their OA symptoms as an inevitable part of getting old 
 
Diagnosis 
• Many participants felt their was no effective way of treating OA – they were reluctant to seek treatment for their OA even if they consulted their doctors about other conditions 
• For some respondents, contact with their doctor had re-enforced the view that their OA was normal for their age 
 
Cultural connotations of age and OA 
• Respondents indicated that their symptoms were consistent with their expectations of older age 
• However, there was evidence that they were reflecting on negative stereotypes of older age and the notion that they were a burden on society and wanted to distance themselves 

from such stereotypes 
• Several respondents felt embarrassed about their disabilities and felt stigma in using walking aids or wheelchairs – some disguised their needs for using walking aids 
• Some felt it was difficult or were embarrassed at not being able to do what some of their peers were able to do 
• When some respondents decided they should identify with their disabilities for the sake of fulfilling certain needs, they felt that their older age had rendered their disabilities 

‘invisible’ 
• Respondents felt doubly disadvantaged because they felt a degree of stigma at being disabled and at the same time were not viewed as being legitimately disabled because they 

were old (i.e. disability should be expected and accepted in old age 
• Some respondents talked of resource allocation issues associated with age in the health service and were aware that they could be considered a burden on the NHS 
• Some felt that younger people might be more ‘deserving’ of treatment than themselves 
 
Younger responders 
• Respondents who did not view their symptoms as being caused by the degenerative process of old age tended to be younger 
• 4 youngest respondents were aged between 51 and 64 and cited hereditary and specific injuries as contributory factors 
• They did not perceive their symptoms as being normal, this affected their approach to management and their determination to get formal treatment 
• The 3 employed respondents spoke about the impact of their symptoms on their employment status, had all paid for private referrals to specialists and had all undergone or were 

being considered for total joint replacement surgery 
• Diagnosis was important to these respondents and they felt a sense of relief at finding a legitimate cause for their symptoms 
 
Severe and rapid deterioration 
• One respondent experienced severe and rapid deterioration of OA and was on the waiting list for surgery. This respondent’s attitude was different to the others – being in 

repeated contact with doctors and feeling ‘really desperate’ to receive treatment feeling that this would restore them to their ‘normal’ self. 
 
Reference Study type Number of Patient Intervention Comparison Length of Outcome measures Source  



Evidence level patients characteristics follow-up of  
funding 

S. H. Tak and S. 
C. Laffrey. Life 
satisfaction and 
its correlates in 
older women with 
osteoarthritis. 
Orthopaedic 
Nursing 22 
(3):182-189, 
2003. 
 
ID 2538 
 

Descriptive / 
observational 
correlational 
study: 3 
 
USA (patients 
were recruited 
from arthritis 
clinics, arthritis 
self-help groups 
and senior 
centres) 
 
o Power study 
  

Total 
N=107.  
 

Inclusion criteria:  
Women aged ≥60 
years, OA for more 
than 1 year 
(physician 
diagnosis), reside 
independently.  
 
 
Baseline 
characteristics: 
mean age 74 years 
(range 60 to 88, SD 
6.7); mean OA 
duration 11.4 years 
(SD 10.1); 52% 
took daily 
medication for 
arthritis; 15% not 
taken any 
medication during 
the past month. 
 

No 
intervention 
given. 

No comparison 
group 

n/a 6 survey questionnaires (takes 
approximately 20-25 minustes to 
complete) and a personal 
information form to collect 
demographics and illness-
related factors. 
 
AIMS (measure functional 
disability using 6 subscales of 
physical function; 5-point Likert 
scale, scores were summed for 
total score). 
 
Chronic Daily Stress for Elderly 
Scale (CDSE scale) to measure 
chronic daily stress (40-item 
questionnaire measured degree 
to which older people 
experience daily stress from the 
irritating, frustrating and 
repeating occurrences in their 
lives. 5-point Likert scale).  
 
Jaloweic Coping Scale (JCS) – 
frequency of using each of 40 
coping strategies (5-point Likert 
Scale). 
 
Multidimensional Health Locus 
of Control (MHLC) – measures 
degree to which individuals 
believe their health is under their 
own control or under the control 
of chance happenings (degree 
of agreement or disagreement 
with 12 statements is rated on 6-
point Likert scale, scores 
summed; higher score reflects 
higher degree of agreement). 
 

Sigma Theta Tau, 
Epsilon Theta 
Chapter at the 
University of Texas 
at Austin. 



Personal Resource 
Questionnaire (PRQ85) – 
measures the perceived level of 
social support (higher score 
indicates higher levels of 
perceived social support. 
 
Modified Life Satisfaction Index-
A (LSI-A modified) – measures 
life satisfaction among older 
people; scores given as follows: 
0 = nonaffirmative answer, 1 = ? 
Or no response, 2 = affirmative 
answer. 
 

Effect size 
 
• Correlation analyses found that: 

o Women with higher functional ability had higher daily stress (p<0.01); 
o Stressed women reported greater use of emotion-focused coping strategies (p<0.01), had higher external health locus of control ie. Agreed more that their health was 

under external control (p<0.05), perceived less social support (p<0.01) and were less satisfied with their lives (p<0.01). 
o Frequent use of problem-focused coping strategies was associated with greater perceived social support (p<0.01); 
o Greater perceived social support was related to higher internal health locus of control (p<0.01). 

 
• Hierarchic regression analysis revealed that: 

o Perceived social support and internal health locus of control significantly contributed to the prediction of life satisfaction after demographic, illness-realted and stress-
related variables were controlled. 

 
Authors conclusion: Stress management strategies matched to participants’ style of coping process can increase their sense of control over their health and enhance their social 
networks and activities. 
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length 
of follow-
up 

Outcome 
measures 

Source  
of  
funding 



D. Tallon, J. 
Chard, and P. 
Dieppe. Exploring 
the priorities of 
patients with 
osteoarthritis of 
the 
knee.[comment]. 
Arthritis Care & 
Research 13 
(5):312-319, 
2000. 
 
ID 2438 
 

Observational 
study: 3 
mixed 
methodology 
study using focus 
groups and 
questionnaires 
 
UK: 
Questionnaire 
patients were 
recruited from a 
current 
longitudinal study 
(recruited from 
previous studies, 
a community-
based study, 
local Primary 
Care physicians 
and local 
rheumatology 
clinics). 
 
 

Total N=112.  
 
N=112 
(questionnaire, 
N=96 
respondents, 
14% drop-outs), 
N=7 (focus 
group). 
 

Inclusion criteria:  
Mild to moderate knee OA 
(K-L grade 2 or 3 
radiographic evidence). 
 
Exclusion criteria: 
Severe OA (K-L grade 4 
radiographic evidence), 
other causes of knee pain 
and other conditions 
preventing participation 
such as severe 
cardiorespiratory disease.  
 
 
Baseline characteristics:  
Respondents in the 
questionnaire group had a 
mean age of 61 years, 
N=51 (53%) were women 
and 90% had experienced 
knee problems for over 5 
years, with 48% having 
first experienced problems 
over 10 years ago.   
 
 

No 
intervention 
given. 

No comparison 
group. 

N/A. Focus group 
(two key 
themes; asking 
about 
experiences 
and treatment 
preferences); 
Questionnaire 
(derived from 
thematic 
analysis of 
focus groups, 
93-items to 
assess 
patients’ 
symptoms, 
treatment 
experiences 
and 
preferences). 

MRC Health Services 
Research Collaboration, 
UK. 
 



Effect size 
 
Summary of Focus group results (N=7 participants): 

o The major problems for all participants were: pain, disability, depression and anxiety; 
o Drugs were seen as helpful, though several participants took drugs as little as possible; 
o Surgery was perceived as the only way to ‘cure’ the disease but some wanted to avoid this due to fear of risks or because they felt they were too old to benefit; 
o Canes were perceived as useful but some patients who felt their pride would be affected did not use them. 
o Physiotherapy and regular exercise were seen as beneficial treatments. 
o Alternative therapies (e.g. ginger, cod-liver oil, acupuncture, magnets and others) were frequently used by many of the participants. Some felt they were helpful and others 

thought benefits were due to placebo effects. 
o Despite lack of evidence for complementary therapies and dismissal from the medical profession, patients were prepared to try anything that others had found helpful. 
o Most participants were satisfied with their treatment and felt there was little more their GP could do for them. 
o Participants wanted more information about the condition, self-help (e.g. exercises, ways to avoid aggravating the condition) and available treatment options. 
o Coping strategies included carrying on regardless, taking medication as required, use of aids to daily living, restricting movement and resting. 
o Some participants wanted to remain active as long as possible and felt that exercise was a good coping strategy. 

 
Questionnaire results (N=88 participants responses) – data given here are for those that the highest percentage of patients responded to: 
• Patients’ current experience of symptoms: 

o Pain in knee – most participants (71%) rated this as moderately or extremely severe; 
o Unable to do activities used to do – most (66%) rated this as moderately or extremely severe; 
o Fed up about their knee - most (49%) rated this as moderately or extremely severe; 
o Difficulty getting out of bed - most (46%) rated this as moderately or extremely severe; 
o Clicking or cracking in knee - most (44%) rated this as moderately or extremely severe; 
o Feeling their knee ‘give out’ - most (46%) rated this as mild; 
o Swelling in knee – most (37%) rated this as mild; 
o Worry/anxiety about knee – most (39%) rated this as mild; 
o Other symptoms – most (42%) rated this as moderately or extremely severe.   

 
• Symptoms that upset patients most / were most distressing: 

o Being unable to do activities used to do (82%); 
o Pain in knee (81%); 
o Other symptoms (70%); 
o Feeling knee ‘give out’ (66%); 
o Difficulty getting about (64%). 

 
• Symptoms that patients would most like treated: 

o Pain in knee (88%); 
o Being unable to do activities used to do (79%); 
o Feeling knee ‘give out’ (72%); 
o Other symptoms (70%); 
o Difficulty getting about (64%). 

 



• Treatments most used by participants: 
o Very often: Tablets (53%), Aids and adaptations (27%), physical therapy (16%); 
o Never: Knee replacement (94%), Complementary therapy (77%), no treatment at all (69%), removal of fluid/debris (61%). 

 
• Treatments found helpful by patients: 

o Knee replacement: Most (77%) patients hadn’t tried; 
o Tablets: Most (38%) rated them moderately helpful; 
o Injections of the knee: Most (45%) hadn’t tried; 
o Removal of fluid / debris: Most (52%) hadn’t tried; 
o Aids and adaptations: Most (39%) hadn’t tried; 
o Physical therapy: Most (38%) hadn’t tried; 
o Complementary therapy: Most (59%) hadn’t tried; 
o Education and advice: Most (41%) hadn’t tried; 
o No treatment at all: Most (37%) hadn’t tried; 
o Other treatment (support bandages, hot/cold compress, exercises, cream/gel, self-massage, keeping going and hydrotherapy): Most (14%) hadn’t tried. 

 
o Top treatments found extremely helpful: Tablets (22%), Physical therapy (13%), Aids and adaptations (11%), Removal of fluid/debris (10%); 
o Top treatments found not helpful: Physical therapy (8%);  
o Top treatments haven’t tried: Knee replacement (77%), Complementary therapy (59%), Removal of fluids/debris (52%) 

 
• Treatments which should be made priority for researchers: 

o 1st choice: Knee replacement (37%), other (e.g. pain relief, cure, reduced swelling; 23%), Education and advice (21%); 
o 1st or 2nd choice: Knee replacement (22%), education and advice (17%), other (e.g. pain relief, cure, reduced swelling; 17%); 
o 1st-5th choice: Knee replacement (16%), education and advice (15%), physical therapy (14%). 

Reference Study type 
Evidence level 

Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

C. R. Victor, F. 
Ross, and J. 
Axford. 
Capturing lay 
perspectives in a 
randomized 
control trial of a 
health promotion 
intervention for 
people with 
osteoarthritis of 
the knee. 
Journal of 
Evaluation in 
Clinical Practice 

Part qualitative and part 
quantitative 
(observational) study. Is 
a post-hoc analysis of 
data from an RCT: 3 
 
UK (Patients from 22 
London General 
practices referring 
patients to the 
Rheumatology Dept. of 
a London Hospital). 
 
Data are taken from 
baseline interview, 

Total 
N=170 
 
 

Inclusion 
criteria:  
Aged ≥45 years 
old with knee OA 
(radiologically 
confirmed). 
 
 
Baseline 
characteristics: 
73% female; 
Mean age 63 
years (range 45 to 
90 years); 55% 
had OA for at 

No intervention. 
 
The original RCT 
participants were 
randomised to an 
intervention group 
(nurse-led health 
promotion) and 
waiting-list control. 

No 
comparison. 

N/A Structured baseline 
interview: participants 
were asked about their 
knowledge of arthritis 
(open-question and a 10-
item knowledge scale), 
the information received 
from their GP, 
improvements in health 
and their satisfaction with 
services and patient 
perceptions of quality of 
services. 
 
Diaries: Intervention 

Arthritis and 
Rheumatism 
Council. 
 
 



10 (1):63-70, 
2004. 
 
ID 2539 
 

patient diaries and 
transcribed group 
discourse from the 
health promotion 
sessions. 

least 3 years and 
60% had it in both 
knees  and 60% in 
other joints. 

group received diaries 
which were analysed to 
generate themes and 
categories emerging 
from identified goals and 
the participants’ 
experience of symptoms. 
 
Patient education 
sessions were recorded 
(group sessions) and 
major themes were 
identified upon analysis 
of the contents. 



Effect size 
 
 
Patients’ experience of OA: 
• For nearly half of the participants, arthritis presented a significant challenge and had a major impact on their daily lives.  

o 46% reported that arthritis limited their daily activities and 45% that pain from OA had, in the past month, stopped them from doing something that they had wanted to 
do.  

o 37% reported that the pain from their knee OA had been severe in the previous week  
o 36% had a maximum walking distance of less than half a mile.  

 
Knowledge about arthritis and its management 
• Participants levels of knowledge was mean score of 15, range 0-20 (10-item knowledge instrument)  
• A significant number of participants were unsure as to the physiology of OA, were uncertain how to manage an acute episode and unclear as to the likely ‘end point’ of the disease 

(ending up in a wheelchair). 
• Overall, 33% of participants had no idea or did not know what caused OA. 
• The most frequently cited causes were: 

o Accidents/injuries (26%) and occupational factors (16%); 
o Old age, weight and climatic factors were reported causes of arthritis. 

• Patients perceptions of access to information and use of services:  
o the 2 weeks prior to interview, 41% had consulted their GP (which is twice the norm of 21%) - participants were heavy and regular users of primary health care 

services. 
• Despite these high levels of contact, participants reported that they had received little information and support about arthritis from their GP (or other primary care team member).  

o Only 16% reported that their GP had given them information about OA of the knee; 
o 27% had been given advice about managing pain  
o 12% had been given advice about ‘coping’ with daily activities. 

• Group discussions during the intervention showed many instances of difficulties in communicating with doctors and the very real lack of information participants felt they had been 
given about their condition.  

 
Outcomes desired from treatment 
• Participants’ preferences for treatment (survey and diary entry): 

o pain management and improvements in mobility/functional ability (areas of health where respondents prioritised improvements) 
o The primacy of functional ability in maintaining an independent life in the community were supported in the qualitative data.  
o There was a predominance of mobility concerns: participants were looking for improvements in this area.  
o Participants also had aspirations to achieve better health through taking exercise and losing weight. 
o Experience of pain was a major concern, however, goals were stated (by most participants) in terms of maximising and increasing their daily activity as a strategy to 

manage their pain, rather than identifying ‘pain control’ itself as a major or single issue. 
 
• In combination the 2 data sets demonstrate the overriding concern of participants with enhancing their ability to cope with activities of daily living, which reinforces the concerns 

expressed during the groups  
 
Satisfaction with quality of services 



• Satisfaction with care received from GP:  
o 49% of participants were very satisfied, 38% were somewhat satisfied, 3.5% were very dissatisfied. 

• Would patients recommend their GP: 
o 49% of participants would definitely, 22% probably and 6% definitely would not. 
o These findings were in contrast to some of the views expressed in the group sessions, which indicate that some of the patients were extremely dissatisfied with the 

service they had received  
 
AUTHORS’ CONCLUSIONS: 
The diversity of views identified through the qualitative and quantitative data reflects the individual needs of the respondents and the range of relationships with health care services. It 
may also call into question methods of investigating satisfaction with services and the rather ‘insensitive’ nature of ‘closed’ type questions in elucidating responses to the quality of 
health care. 
 
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

M. Weinberger, 
W. M. Tierney, 
and P. Booher. 
Common 
problems 
experienced by 
adults with 
osteoarthritis. 
Arthritis Care & 
Research 2 
(3):94-100, 
1989. 
 
ID 526 
 

Observational-
correlational 
study: 3 
 
Single centre, 
USA (recruited 
patients were 
those receiving 
care from the 
GNP  of a large 
hospital in 
Indianapolis, 
USA). 
 
 

Total N=327. 
 
Drop-outs: 
Total N=12. 

Inclusion criteria: 
Symptomatic or being treated 
for OA (recorded diagnosis or 
radiographic evidence); 
received regular care in the 
GMP.  
 
 
Exclusion criteria: were 
residing in a nursing home or 
other institution; had severe 
comorbid conditions.   
 
 
Baseline characteristics: 
mean age 62.7 years (SD 
11.1); 87% female; Non-
compliance (days missed in 
the past week), 1.0 (SD 1.9). 
 
Demographically the sample 
was composed primarily of 
elderly African-American 
women with a low socio-
economic status. 
 
Data is taken from an in-

No 
intervention 
given. 

No 
comparison 
group 

Follow-up: 
At first 
contact (1-2 
months after 
baseline 
interview) so 
that 
intervention 
should not 
have 
influenced 
patients 
responses. 

Participants were 
interviewed for 15 
minutes by telephone 
or during scheduled 
GMP visits using an 
identical standardised 
interview form. 
 
In-home interview 
(assessed 
demographic 
characteristics, 
functional status and 
compliance with 
medications); AIMS 
questionnaire 
(assesses physical 
status, psychological 
status and pain, higher 
score indicates greater 
levels of dysfunction); 
Medication compliance 
(assessed through 
self-report - number of 
days during the 
previous week they 
failed to take their 

Grant from the 
National Institute of 
Health, USA and 
grants from the 
National Center for 
Health Services 
Research, USA. 
 
 



home interview (at baseline 
and 1-2 months follow-up) 
from a larger study (social 
support vs. routine care); 
participants included in this 
analysis were those in the 
larger study who were 
randomised into the 
intervention (social support) 
group.  
 

medicines). 
 

Effect size 
 
• Common problems reported by patients were: 

o Inadequate supply of medications to last until their next GMP appointment (46.6%); 
o GI problems (35.8%); 
o Barriers to attending clinic e.g. finances, transportation(31.6%); 
o Problems requiring rapid intervention (5.4%) 

 
 
• Correlation analyses found that: 

o Women were significantly more likely than men to have inadequate supply of medication (49% and 31% respectively, p=0.028); 
o Participants with worse physical health, psychological health and pain reported more GI symptoms (p=0.028, p<0.001 and p<0.001 respectively); 
o GI complaints were more prevalent among persons who were Caucasian (45% vs 32%, p=0.024), younger (p=0.001) and non-compliant (47% vs 31%, p=0.004); 
o Persons who reported non-compliance (OR 2.08, 95% CI 1.25 to 3.45) and pain (OR 1.19, 95% CI 1.06 to 1.35) were at increased risk of experiencing GI distress; 
o Persons with worse AIMS ratings were more likely to have barriers to medical care (p<0.05); 
o Persons with poorer psychological health were more likely to have reported barriers to care (OR 1.10, 95% CI 1.03 to 1.18). 

 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

V. M. Ferreira 
and A. M. 
Sherman. The 
relationship of 
optimism, pain 
and social 
support to well-
being in older 
adults with 
osteoarthritis. 
Aging & Mental 

Observational-
correlation study: 
3 
 
USA (patients 
were participants 
of a previous OA 
trial); data 
collected by 
postal survey. 
 

Total N=72.  
 
 

Inclusion 
criteria: Not 
given – 
participants of a 
previous OA trial.  
 
 
Exclusion 
criteria: Not 
given – 
participants of a 

No 
intervention 
given. 

No comparison 
group 

Follow-up: 
Data 
collected 
from follow-
up period of 
original trial. 

Postal survey. 
 
Optimism measured by the Life 
Orientation Test (5-point Likert scale 
to rate how much participants agreed 
or disagreed with 4 positively worded, 
4 negatively worded and 4 filler items) 
Higher score = greater optimism.  
 
Social support measured by the 
Medical Outcomes Study (MOS) 

Not 
mentioned. 
 



Health 11 (1):89-
98, 2007. 
 
 
ID 2774 

o Few baseline 
characteristics 
given 

  

previous OA trial.  
  
 
 
Baseline 
characteristics: 
mean age 72 
years; 72% 
female. 
 

Social Support Survey which 
examines perceived social support. 
Higher scores = greater perceived 
support. 
 
Pain measured by pain subscale of 
SF-36. Higher scores = more pain. 
 
Depressive symptoms measured 
using Centre for Epidemiological 
Studies Depression Scale (CES-D). 
20-items assessing emotional and 
somatic symptoms characteristic of 
depressed mood using 4-point Likert 
scale. 
 
Life satisfaction measured by Life 
Satisfaction Index (13 items with 5-
point Likert scale). Higher score = 
more life satisfaction. 



Effect size 
 
• Bivariate analysis found that: 

o There was no association between gender and any of the outcome measures (life satisfaction, depressive symptoms, pain, social support, optimism). 
o Older age was correlated with lower life satisfaction; 
o Pain was significantly correlated with greater depressive symptoms and lower life satisfaction; 
o Support and optimism were significantly correlated with fewer depressive symptoms and greater life satisfaction. 

 
• Multivariate hierachical regression analysis found that: 

o Greater age was related to greater life satisfaction 
o Less pain was related to greater life satisfaction 
o Perceived social support was related to greater life satisfaction 
o Greater optimism was related to greater life satisfaction 
o Pain was related to optimism 
o Optimism partially mediates the relationship of pain to life satisfaction 
o Support did not mediate pain 
o Age was not related to depressive symptoms 
o Greater pain was related to greater depressive symptoms 
o Less support was related to greater depressive symptoms 
o Lower optimism and support were related to higher depressive symptoms 
o Optimism and pain are possible mediators of pain in relation to depressive symptoms 
o Pain was related to support – pain is partially mediated by support in relation to depressive symptoms. 
o Pain was not mediated by optimism in relation to depressive symptoms 

 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

J. Hill and H. 
Bird. Patient 
knowledge and 
misconceptions 
of osteoarthritis 
assessed by a 
validated self-
completed 
knowledge 
questionnaire 
(PKQ-OA). 
Rheumatology 
(Oxford) 46 
(5):796-800, 
2007. 

Observational-
correlation study: 
3 
 
UK (participants 
were recruited 
from those taking 
part in an RCT). 
 

Total N=83  
 

Inclusion 
criteria:  
OA patients. 
 
 
Baseline 
characteristics: 
median age 62 
years (range 29-
84 years); 27% 
female; median 
disease duration 
9 years (range 1-
39 years). 
 

No 
intervention 
given. 

No comparison Not 
mentioned. 

A new questionnaire (OA 
patient knowledge 
questionnaire - PKQ-OA) 
developed and tested 
then used to assess 
patients knowledge of OA. 
Questions included areas 
on Disease process, drug 
therapy, exercise and 
rest, joint protection and 
complementary therapies. 
 
Overall, the PKQ-OA 
included 80 responses of 
which 30 were correct. 

Not mentioned. 



 
 
ID 2831 

The questionnaire was 
scored by awarding 1 
point for each correct 
answer. 
 
 



Effect size 
 
Disease process 
• 82% knew that OA can  affect joints that are already damaged 
• 52% correctly stated that OA usually affects older people  
• 17% thought that the condition was caused by cold, damp weather 
• 28% knew that OA can cause mild swelling of the synovium  
• 49% knew that OA was a chronic problem 
• 67% thought that OA only affected the bones of the body  
• 16% thought it was caused by too much acid in the joints 
• 0% thought that OA was curable 
• 95% knew that the symptoms of OA were loss of joint movement and joint stiffness 
• 89% correctly identified that aches and pains are a symptom 
• 94% knew that X-rays and examining the joints were used to make a diagnosis 
• 53% of npatients believed that blood tests were also used. 
 
• Drug therapy 
• 76% knew that NSAIDs reduce pain and swelling and 66% knew that NSAIDs should be taken with or following food 
• 13% thought that NSAIDs should only be taken when their pain was severe 
• 67% knew that NSAIDs can cause stomach upsets 
• 25% didn’t know about side-effects 
• 77% knew that steroid injected into a joint could lessen pain 
• 19% correctly identified capsaicin as another form of pain relief 
• 58 did not know that brufen was an NSAID 
• 31% knew that analgesics could be used prophylactically and should be taken when their pain starts to build (30%) 
• 46% thought that analgesics should always be taken with food but 29% didn’t know. 
 
Exercise and rest 
• 85% knew that exercise strengthens muscles and ligaments 
• 83% knew that exercise should be a regular activity 
• 83% knew that swimming and 72% muscle tightening/strengthening exercises were suitable forms of exercise 
• 13% thought wrongly that housework was suitable exercise 
• 17% did not know suitable forms of exercise 
• 71% correctly thought that keeping their weight down to ideal weight was most suitable method of reducing the chances of progression of their OA 
• 27% thought that taking their drug therapy regularly would reducing the progression of their OA  
• 57% knew that taking regular Aerobic exercise and getting into a regular sleep pattern (66%) were 2 suitable methods for getting a good night’s rest and 27% did not know. 
 



Joint protection and Complementary therapies 
• 65% patients knew that using a walking aid would reduce stress on the lower limbs 
• 58% knew that trainers would help to reduce the impact on the joints 
• 39% thought that they should not alter their lifestyle at all and simply continue as though they did not have OA 
• 17% knew that acupuncture could be used successfully 
• 12% thought wrongly that acid-free diets were a proven treatment 63% didn’t know 
• 70% knew that sitting rather than standing to undertake daily tasks was energy saving 
• 36% knew that alternating heavy and light tasks throughout the day would help save energy 
• 65% thought that using both hands to carry heavy objects was a way of conserving energy (confusing it with joint protection) 
• 45% knew that joint replacement would help relieve the pain of severe OA of the hip or knee 
• 58% knew that aids such as tap turners, raised toilet seats and easy reach helpers could enable them to remain independent 
• 27% believed that OA always gets worse over time 
• 36% thought that a joint could be protected by applying heat and ice 
• 25% thought that if their OA was bad they should just take a short rest and then continue to do the tasks they had planned regardless. 
 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

G. A. Brenes, S. 
R. Rapp, W. J. 
Rejeski, and M. 
E. Miller. Do 
optimism and 
pessimism 
predict physical 
functioning? 
Journal of 
Behavioral 
Medicine 25 
(3):219-231, 
2002. 
 
ID 1188 
 

Observational-
correlational 
study: 3 
 
Single centre, 
USA (patients 
were 
community-
dwelling 
participants of 
the OASIS trial 
and were 
recruited 
randomly from 
the database) 
 
 

Total N=480. 
 
Missing 
data and 
excluded 
from 
analysis: 
N=55 
participants. 

Inclusion criteria: 
Age ≥65 years, 
knee pain on most 
days and 
experienced 
disability due to 
knee pain.  
 
 
Exclusion criteria: 
Moving from the 
area within 3 years, 
being in hospice 
care, being in 
another study at the 
same time, active 
treatment for 
cancer, Mini-Mental 
Status Exam score 
<24, knee 
replacement, 
rheumatic/psoriatic 

No 
intervention 
given. 

No comparison 
group 

Follow-up: 
Data 
collected in 
3 baseline 
visits over 
an average 
of 1 month.  

1st visit: questionnaires 
regarding demographic 
and medical 
information; 3rd visit: 
measures of optimism 
and pessimism, 
depression, self-rated 
knee pain and physical 
functioning. 
 
Optimism and 
pessimism measured 
by the Life Orientation 
Test (5-point Likert 
scale to rate how much 
participants agreed or 
disagreed with 4 
positively worded, 4 
negatively worded and 
4 filler items).  
 
Knee Pain Scale (12-

Grants from the NIH / NIA 
and from the General 
Clinical Research Center, 
USA. 
 
 



arthritis.   
 
 
Baseline 
characteristics: 
mean age 72 years 
(SD 5.0); 49% 
female; OA severity, 
Altman criteria 5.3 
(SD 4.9). 
 

item scale rating 
frequency and intensity 
of knee pain while 
performing ADLs. 5- 
and 6-point Likert 
scale) 
 
Physical Activity 
Restriction measure 
(assesses physical 
functioning. Time to 
complete tasks of ADL 
– walking, lifting and 
carrying a weight, 
climbing and 
descending 5 stairs, 
getting into and out of a 
car. Participants also 
rated on 10-point scale 
the most intense pain 
experienced while 
performing the task) 
 

Effect size 
 
• Correlation analyses and regression analyses found that: 

o Pessimism was significantly correlated with all physical outcome measures (Knee pain, walking time and pain, Stair climb and pain, lifting time and pain, Car task time 
and pain); 

o Optimism was not correlated with any outcomes; 
o Older age, being female, higher BMI, more frequent pain, pain experienced while performing the task were consistently related to poorer performance across tasks; 
o African-American race, number of arthritic joints and severity of OA were significant predictors of walking and lifting; 
o Higher pessimism scores were associated with significantly poorer performance on all 4 tasks (walking, lifting, stair climb and car task); 
o Optimism was significantly related only to walking distance after controlling for covariates. 

 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

E. Lastowiecka, 
J. Bugajska, A. 
Najmiec, 
Bakalarska M. 
Rell, I. Bownik, 

Observational-
correlation study: 
3 
 
Poland (patients 

Total N=750. 
 
Missing 
data and 
excluded 

Inclusion 
criteria:  
Age ≥45 years; 
OA of knee, hip, 
hand (with or 

No 
intervention 
given. 

No comparison 
group 

Not 
mentioned. 

Questionnaire. 
 
Age groups (up to 55 years; >55 
years; retired patients). 
 

State Committee 
for scientific 
Research, 
Poland. 
 



and Goral A. 
Jedryka. 
Occupational 
work and quality 
of life in 
osteoarthritis 
patients. 
Rheumatology 
International 27 
(2):131-139, 
2006. 
 
 
ID 2772 

were 
rheumatology and 
rehabilitation out-
patients). 
 
 

from 
analysis: 
N=1 
participant. 

without additional 
neck or back OA) 
-ACR criteria for 
diagnosis. 
 
Exclusion 
criteria: Not 
given.  
  
 
Baseline 
characteristics: 
76% female. 
 

Work ability measured by the 
Polish WAI questionnaire (7 
elements – number of diseases 
diagnosed by doctor, disease-
related absence from work during 
previous 12 months, current work 
ability, work ability in relation to job 
requirements, disease-related 
impairment of work ability, 
patient’s prognosis of work ability 
in next 2 years and mental ability 
to work). Higher score = greater 
work ability.  
 
Patient’s mental status as 
measure of their life quality - 
measured by the General Health 
Questionnaire (GHQ); 28 
questions in categories of somatic 
symptoms, anxiety or insomnia, 
impaired functioning and 
depression symptoms. Higher 
scores = worse mental status. 
 



Effect size 
 
 
• There was NS difference between men and women for WAI score (work ability); 
• There was NS difference between age groups for WAI score (work ability); 
• In non-retired patients, White-collar workers had significantly higher WAI (higher work ability) than blue-collar workers, regardless of age-group 
• There was NS difference between retired blue and white-collar workers for WAI score (work ability). 
• Patients with multi-joint OA had lower WAI scores (higher work ability) – than patients with single or double joint OA 
• Patients with hip OA had the lowest WAI scores (work ability). 
• There was NS difference between men and women for GHQ 28 score (mental status) 
• There was NS difference between age groups for GHQ 28 score (mental status); 
• In non-retired patients, White-collar workers had significantly higher GHQ 28 (worse mental state) scores than blue-collar workers, regardless of age-group 
• There was NS difference between retired blue and white-collar workers for GHQ 28 score (mental status) 
• Patients with multi-joint OA had higher GHQ 28 scores (worse mental status) than patients with single or double joint OA. 
• Patients with hip OA had the highest GHQ 28 scores (worse mental status) 
 
• There was a significant negative correlation between general GHQ 28 score (mental status) and WAI score (work ability). That is those with worse mental status had lower work 

ability; 
• There was a significant negative correlation between general GHQ 28 score (mental status) and WAI (work ability) components of: work ability in reference to job requirements; 

number of co-diseases diagnosed by a doctor; disease-related impairment of work ability; disease-related absence from work in the previous 12 months; mental ability to work 
• There was no correlation between general GHQ 28 scores (mental status) and the remaining components of WAI (work ability): current work ability; own prognosis of work in the 

next 2 years. 
 
AUTHOR’s CONCLUSIONS: 22.2% of OA patients were still active professionally. They had decreased work ability and decreased quality of life. A worse work ability and QoL was 
related to blue-collar work, multi-joint localisation of OA and co-existence of other diseases. 
 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

F. Tubach, M. 
Dougados, B. 
Falissard, G. 
Baron, I. 
Logeart, and P. 
Ravaud. Feeling 
good rather than 
feeling better 
matters more to 
patients. Arthritis 
& Rheumatism 

Case-series 
(historical): 3 (a 
post-hoc analysis 
of a prospective 
case-series). 
 
France (patients 
were participants 
of a previous OA 
trial in which 
patients received 

Total 
N=1290 
(N=1019 OA 
patients – 
results of OA 
patients only 
are reported 
here).  
 
Missing 
data and 

Inclusion 
criteria:  
Painful knee OA 
(ACR criteria), 
pain ≥30 mm 
VAS. 
 
Exclusion 
criteria: Not 
given – 
participants of a 

No 
intervention 
given. 

No comparison 
group 

Follow-up: 
Data 
collected at 
baseline 
and from 
follow-up 
period of 
original trial 
(4 weeks of 
NSAID 
treatment).  

 
at 6 weeks (end of treatment);Pain 
(VAS); WOMAC function; MCII 
(minimal clinically important 
improvement – smallest change in 
measurement that signifies an 
important difference/improvement in 
symptom); PASS (patient acceptable 
symptom state – intermediate state 
between activity of the disease and 
complete remission – the score below 

Grant from 
Merck Sharp 
and Dohme 
Chibret, 
France. 
 



55 (4):526-530, 
2006. 
 
ID 2776 

NSAIDs for 4 
weeks). 
 
 

excluded 
from 
analysis: 
N=10% OA 
participants. 

previous OA trial.  
  
 
Baseline 
characteristics of 
OA patients: 
mean age 68 
years; 70% 
female; duration 
of OA 5 years (SD 
6); Pain (VAS) 58 
(SD 17). 
 

which patients consider themselves 
well). 

Effect size 
 
• Patients considered themselves clinically improved if the decrease in pain exceeded 10.8 mm VAS (the MCII was –10.8 VAS); 
• Patients considered their state satisfactory if pain at final visit was below 27 mm VAS (the PASS was 27.0 mm VAS); 
• Patients considered themselves clinically improved if the decrease in function exceeded between 5.3 to 20.4 WOMAC (the MCII ranged between –5.3 to –20.4 WOMAC); 
• Patients considered their state satisfactory if function at final visit was below 20.4 to 43.1 WOMAC (the PASS ranged between 20.4 and 43.1 WOMAC); 
• The level of functional impairment considered satisfactory by patients with Knee OA was higher for more disabled patients (43.1) than for less disabled patients (20.4). 
 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

P. J. Ballantyne, 
M. A. Gignac, 
and G. A. 
Hawker. A 
patient-centered 
perspective on 
surgery 
avoidance for 
hip or knee 
arthritis: lessons 
for the future. 
Arthritis & 
Rheumatism 57 
(1):27-34, 2007. 
 
 
ID 2773 

Qualitative study: 
3 
 
Canada 
(participants were 
a convenience 
sample stratified 
by urban/rural 
region taken from 
a community 
cohort study of 
older adults with 
OA). 
 
 

Total N=30.  
 

Inclusion 
criteria:  
OA patients (knee 
and/or hip) with 
unwillingness to 
consider TJA. 
 
 
Baseline 
characteristics: 
mean age 67 
years (range 59-
86 years); 69% 
female. 
Functional 
limitations and 
pain descriptions 

No 
intervention 
given. 

No comparison 
group. 

Not 
mentioned. 

Semi-structured interview lasting 1-2 
hours. Themes and subthemes were 
drawn from the data. 
 
 
Questions included perceptions of 
general health, health treatment 
histories, daily activities, support 
resources, role demands and current 
and expected future adaptations and 
accommodations to arthritis. 

Grants from 
the Canadian 
Institutes for 
Health 
Research; 
Arthritis 
Society of 
Canada; 
Physicians’ 
Services 
Incorporated 
Foundation; 
University of 
Toronto 
Dean’s Fund, 
Canada. 
 



indicated that the 
participannts had 
advanced 
disease. 
 



Effect size 
 
Four main themes were drawn from the data: 
 
1. Assessment of arthritis severity in the context of comorbid conditions 

• Most participants did not consider arthritis treatment in isolation, but in relation to treatment for other conditions such as diabetes, heart disease and chronic back pain. 
• Arthritis was perceived as debilitating but was not the primary health concern in participants’ lives. 
• Decisions for treatment were weighed against the overall perceived benefit of the outcome. 
• Participants indicated a hierarchy of health impairments and concerns. Treatment of arthritis was not the highest priority and sometimes een as contraindicated when 

other conditions were taken into account. 
 
2. Personal meaning and identity changes related to arthritis 

• Advanced OA sometimes challenged or threatened the self-identities of older adults. 
• Despite these challenges, none of the participants sought TJA as a means to regain a threatened identity but instead they normalised and minimised their situation by 

discussing modifications to activities in terms of what they believed were age-normative expectations. 
• They ignored their disease and tried to carry on as normal despite experiencing exacerbated symptoms 
• Some were overwhelmed by health and activity changes and felt powerless to change their situation. 

 
3. Impact of others ad socialisation on illness 

• Informal social networks made up of family, friends and neighbours were critical to participants management and coping, particularly marital relationships. 
• Decisions were made on ability of marital couple’s ability to cope rather than individual’s capacity – health professionals may need  to consider the couple as the patient 

when considering disease management options. 
• Informal social networks contributed to decision not to have TJA in 4 ways: they provided instrumental support (helped with tasks) that minimised the effect of the 

patient’s physical limitations, reinforcing patients beliefs that they did not need surgery; they provided information about possible strategies of care such as home support 
services or alternative health care; provided emotional support and helped keep participants socially involved and connected to others despite physical limitations, 
reinforcing the idea that surgery is avoidable; provided standards and norms that participants draw upon to justify their decision not to have surgery. 

• Both current and historically distant relationships influenced respondents’ expectations of the appropriate illness-relayed decisions and behaviours. 
 
4. Experiences with health care system as influencing arthritis treatment decision-making  

• For some participants, previous non-arthritis related surgical experiences (their own or others) created fear and mistrust of surgery that contributed to the avoidance of 
TJA. 

• Some noted that previous experience with physicians, particularly around prescribing medications, had undermined their trust in their physicians and often left them 
believing that their interests came second. 

• Several participants noted that their family physician had never discussed surgery with them and because they were regarded as experts in treatment, participants 
assumed that surgery was not possible and was also not a viable option and were given the impression that surgery was something to be avoided 

• Where surgery had been mentioned by health professionals, it was often described as a last resort, leaving many participants wanting to try all other alternatives before 
TJA. 

 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  



funding 
C. Cook, R. 
Pietrobon, and 
E. Hegedus. 
Osteoarthritis 
and the impact 
on quality of life 
health 
indicators. 
Rheumatology 
International 27 
(4):315-321, 
2007. 
 
 
ID 2778 

Observational-
correlation study: 
3 
 
USA (participants 
were obtained 
from the 
Behavioural Risk 
Factor 
Surveillance 
System (BRFSS) 
database – a 
cross-sectional 
random 
telephone survey 
conducted by 3 
US state health 
departments in 
co-operation with 
CDC. Survey 
included 
questions on 
topics such as 
OA. 
 
o Few baseline 

characteristics 
given 

  

Total 
N=37,695 
(N=6,172 , 
16% had 
OA).  
 

Inclusion 
criteria:  
OA patients 
(physician 
diagnosis). 
 
 
Baseline 
characteristics: 
mean age 58 
years (SD 15.5); 
65% female.  
 

No 
intervention 
given. 

No comparison 
group. 

Not 
mentioned. 

Telephone survey results (from 
database). 
 
Outcome variables selected were: 
participation in any physical activity; 
report of overall general health; 
number of days physical and mental 
helath was not good within the last 
month; number of days poor health 
prevented one from performing 
physical activities; report of pain, 
aching, stiffness or swelling; 
limitations associated with joint 
stiffness; symptoms present at least 1 
month; level of physical activity; 
demographic variables (age, gender, 
BMI). 

Not 
mentioned. 



Effect size 
 
• Bivariate analysis found that persons with OA were significantly worse than those without OA for: 

o Percentage who exercised in last 30 days (p<0.0001); 
o Report of general health (p<0..0001); 
o Number of days physical health was not good within the last month (p<0.0001); 
o Report of activity reduction associated with poor health (p<0.0001); 
o Report of pain, aching, stiffness or swelling (p<0.0001); 
o Limitations associated with joint symptoms (p<0.0001); 
o Report of level of physical activity (p<0.0001). 

 
 
• Bivariate analysis found that Persons with OA were better than those without OA for: 

o Report of mental health (p<0.0001). 
 
• Bivariate analysis adjusted for confounding variables found that persons with OA were significantly worse than those without OA for: 

o Number of days physical health was not good within the last month (p<0.0001); 
o Report of activity reduction associated with poor health (p<0.0001); 
o Number of days mental health was not good within the last month (p<0.0001); 
o Report of mental health (p<0.0001). 

 
• Logistic regression analysis adjusted for confounders found that participants diagnosed with OA were significantly more likely to report: 

o Poor general health (OR 1.5, p<0.001); 
o Limitations associated with joint symptoms (OR 2.8, p<0.0001); 
o Symptoms present at least 1 month (OR 2.6, p<0.0001). 

 
• Logistic regression analysis adjusted for confounders found that there was NS association for participants diagnosed with OA and the likelihood of reports of: 

o Exercising within the last 30 days; 
o Report of physical inactivity. 

 
Reference Study type 

Evidence level 
Number 
of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

B. Downe-
Wamboldt. 
Coping and life 
satisfaction in 
elderly women 
with 
osteoarthritis. 
Journal of 

Observational-correlational 
study: 3- 
 
Canada (participants from 6 
offices of a home-care 
nursing agency located in 
both urban and rural 
communities on the east 

Total 
N=90 
 
 

Inclusion 
criteria: Women 
at least 65 years 
old and 
diagnosed by a 
physician as 
having OA for at 
least 1 year  and 

No 
intervention. 
 

No 
comparison. 

N/A Self-report 
Interview with 5 
sections: 1. 
Illness-related 
stress (AIMS); 
2. Socio-
economic 
status 

Grant from the Research 
Development Fund, 
Humanities and Social 
Sciences, Dalhousie 
University, Halifax, Canada. 
 
 
 



Advanced 
Nursing 16 
(11):1328-1335, 
1991. 
 
ID 1223 
 

coast of Canada. 
 
o Hypotheses generated a 

priori, however, the large 
number of correlations 
performed suggests that 
corrections should have 
been made in p values to 
account for this. 

o Conclusions to the study 
are given but there is no 
description of how the 
results have been 
interpreted to show this. 

had no other 
diagnosed 
rheumatic 
diseases. 
 
 
Mean age 79.7 
years (SD 7.5, 
range 65 to 95 
years); mean 
length of time 
since having 
been diagnosed 
with OA 12.6 
years(SD 9.8). 

(Hollingshead 
Four Factor 
Index of Social 
Status; 3. 
Illness-related 
emotions that 
indicate how 
people appraise 
their stressful 
encounters 
(Stress 
questionnaire); 
4. Coping 
(Jaloweic 
Coping Scale); 
5. Life 
satisfaction 
(Life 
Satisfaction 
Index, Cantril 
self-anchoring 
ladder). 
 

Effect size 
 
Author’s conclusions: data indicated that the women experienced both positive and negative emotions in relation to their day-to-day life with OA. The confrontive, palliative and emotive 
strategies. Path analysis supported a significant and positive relationship between coping and life satisfaction and between objective and subjective measures of life satisfaction. 

 
 
 

Osteoarthritis Guideline – Chapter 5 
 
Contents: 
 
5.1. Patient information 
 
5.2. Patient self-management interventions 
 
5.3. Rest, relaxation, and pacing 
 



5.4. Thermotherapy 
 
5.1. and 5.2. Patient information and patient self-management interventions 
 

In adults with OA what are the relative benefits of different patient information provision and / or education methods i) in relation to each other, ii) versus no specific 
information provision / education, with respect to symptoms, function and quality of life? 
 
In adults with OA what are the relative benefits of different patient self-management programmes, i) in relation to each other, ii) versus no specific self-management 
programmes, with respect to symptoms, function and quality of life? 
 
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

de Bie Heuts PH. 
Self-management 
in osteoarthritis of 
hip or knee: a 
randomized 
clinical trial in a 
primary healthcare 
setting. Journal of 
Rheumatology 32 
(3):543-549, 2005. 
ID 2559 

RCT 1++ 
Parallel group 
Single centre, The 
Netherlands 
(patients from 92 
general practices) 
 
o Randomised 

(computer 
generated 
scheme) 

o Single blind 
(assessor) 

o Not true ITT 
analysis 

Total N=297; 
(N=149 self-
management 
programme, 
N=148 usual 
care) 
 
 
Drop-outs: 
N=22, 11.4% 
(self-
management); 
N=7, 4.7% 
(education). 

Inclusion criteria: Patients 
aged 40 to 60 years old with 
OA (site not specified) and 
characteristic radiological 
appearance, Heberden’s 
nodes, joint disorder of at 
least months duration with no 
constitutional symptoms and 
at least 3 of the following: 
irregular swelling, crepitation, 
stiffness or limitation of 
movement, normal 
erythrocyte sedimentation 
rate, rheumatoid factor tests 
and uric acid, patients aged 
>40 years old. 
 
Exclusion criteria: Patients 
who had RA, ankylosing 
spondylitis or gout. 
 
 
Self-management: N=132 
(N=78, 59% female), mean 
age 51.0 years (SD 5.0), 
WOMAC 32.7 (SD 14.7), 
VAS knee pain 4.3 (SD 2.4), 
VAS hip pain 3.2 (SD 2.6). 
 

Self-
management 
programme 
 
Six 2-hour 
sessions. 
Participants 
were taught 
how to take 
initiative in their 
personal health 
and functioning. 
Information was 
also given 
about 
community 
resources and 
were trained to 
optimse use of 
healthcare 
services. The 
intervention 
‘self-
management’ 
was chosen 
because the 6-
session 
intervention 
resembled the 

Usual care 
 
Usual care was 
defined as that 
prescribed by a 
family 
physician or 
consulted 
specialist and 
that remained 
unchanged. 

Follow-up: 3 
and 21 
months 
post-
intervention 

WOMAC 
Index; VAS 
pain (knee, 
hip); QoL (SF-
36); Patient-
specific 
functional 
status, PSFS 
(VAS); Self-
efficacy 
questionnaire 
(9-item 
developed by 
Lorig et al.); 
Pain-related 
fear (TSK – 17 
item-
questionnaire) 

Dutch Arthritis 
Association and the 
Rehabilitation 
Foundation, The 
Netherlands. 
 
 
 
 



Usual care: N=141 (N=85, 
60.3% female), mean age 
52.2 years (SD 5.1), WOMAC 
35.7 (SD 17.3), VAS knee 
pain 3.8 (SD 2.9), VAS hip 
pain 3.5 (SD 2.9). 
 
There were NS differences 
between the groups for any of 
the baseline characteristics. 
 

Arthritis Self-
management 
Programme. 
The 
intervention is 
an example of a 
cognitive-
behavioural 
intervention. 

Effect size 
• The self-management programme was significantly better than usual care for: 

o Knee Pain, VAS at 3 months post-intervention (mean improvement 0.67 and 0.01 respectively, p=0.023) and at 21 months post-intervention (mean improvement 0.39 and -0.48 
respectively, p=0.004); 

o WOMAC index at 3 months post-intervention (mean improvement 2.46 and -0.53 respectively, p=0.030) and at 21 months post-intervention (mean improvement 2.63 and -0.88 
respectively, p=0.022); 

o Patient-specific functional status, PSFS at 21 months post-intervention (mean improvement 0.49 and -0.05 respectively, p=0.026); 
o Pain-related fear (TSK – 19 item questionnaire) at 3 months post-intervention (mean improvement 2.05 and -1.01 respectively, p=0.002) and at 21 months post-intervention 

(mean improvement 2.15 and -1.68 respectively, p=0.000); 
 
• There was NS difference between the self-management programme + usual care for: 

o Hip Pain, VAS at 3 months and 21 months post-intervention; 
o Patient-specific functional status, PSFS at 3 months post-intervention; 
o SF-36 subscales of Health change, physical functioning and general health perception. 

 
Reference Study type 

Evidence 
level 

Number of patients Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

E. Superio-
Cabuslay, M. M. 
Ward, and K. R. 
Lorig. Patient 
education 
interventions in 
osteoarthritis and 
rheumatoid 
arthritis: a meta-
analytic 
comparison with 
nonsteroidal 
antiinflammatory 

MA 1+ 
 
RCT’s/CCT’s 
of MA: Quality 
not assessed 
 
o OA sites 

not 
mentioned 

o No 
evidence of 
heterogene
ity 

SR included: N=19 
Controlled Trials (N=10 
OA RCT’s/CCT’s)  
 
Studies differed with 
respect to: 
o Sample size (range 

N=14 to N=707) 
o Study duration (range 

1 week to 42 weeks); 
o Intervention: 5 trials 

behavioural 
instruction, 2 trials 

Inclusion criteria: 
All RCT’s/CCT’s 
that assessed the 
effects of patient 
education or 
education on OA 
and/or RA. Studies 
that used mixed 
OA/RA 
populations but 
were 
predominantly OA 
patients, were 

Patient 
education 
 
 

Control group Study 
duration 
was 
between 1-
42 months 
for all 
studies.  

Pain / Pain 
intensity (N=9 
studies); 
Functional 
disability (N=9 
studies). 

Grants from the NIH and 
the National Institute for 
Nursing Research 



drug treatment. 
Arthritis Care & 
Research 9 
(4):292-301, 1996. 
Ref ID 254 

(because 1 
study was 
removed 
from 
pooled 
analysis 
due to 
outliers – 
when this 
study was 
included in 
pooled 
analysis 
there was 
significant 
heterogene
ity). Effect 
sizes were 
tested for 
heterogene
ity and 
pooled if 
found to be 
homogene
ous. 

o Sensitivity 
analysis 
not 
performed. 

behavioural 
instruction + exercise, 
1 trial behavioural 
instruction + pain 
management, 1 trial 
behavioural 
instruction + pain 
management + 
exercise, 1 trial pain 
coping skills training, 
1 trial Information 
brochure (with or 
without exercise or 
relaxation training), 1 
trial Information + 
support. 

 

pooled together 
with the OA trials. 
Definition of 
Patient Education 
intervention: One 
which included 
formal structured 
instruction on 
arthritis and on 
ways to manage 
arthritis symptoms. 
Studies that only 
provided 
information about 
arthritis and those 
that used modern 
psychobehavioural 
methods to 
promote changes 
in health 
behaviours were 
also included. As a 
complement to an 
instructional 
component, 
interventions could 
include exercise, 
biofeedback or 
psychosocial 
supports.                 
 
Exclusion 
criteria: Studies 
were excluded if 
the intervention 
was only 
behavioural (e.g. 
biofeedback) 
without an 
educational 
component or it 
was only social 



support. Studies 
were also 
excluded if they 
did not include 
measures of pain, 
functional disability 
or tender joint 
counts or if data 
necessary for 
calculation of 
standardised gain 
differences were 
unavailable. 

Effect size 
• Patient Education was better than control for:  

o Pain (weighted average standardised gain difference* 0.16, 95% CI -0.69 to 1.02, N=9 RCT’s; no p-values given). 
 

• Patient Education was the same as the control for: 
o Functional disability (weighted average standardised gain difference* 0.00, 95% CI -0.61 to 0.61, N=9 RCT’s; no p-values given).  

 
* Weighted average effect size calculated separately for each study. Effect size was standardised gain difference (change in the intervention group – change in the control group, divided 
by the pooled pre-treatment SD. 
Reference Study type 

Evidence 
level 

Number of patients Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

J. Chodosh, S. C. 
Morton, W. Mojica, 
M. Maglione, M. J. 
Suttorp, L. Hilton, 
S. Rhodes, and P. 
Shekelle. Meta-
analysis: Chronic 
disease self-
management 
programs for older 
adults. Annals of 
Internal Medicine 
143 (6):427-
438+I32, 2005. 
 
Ref ID 2554 

MA 1+ 
 
RCT’s of MA: 
Quality 
assessed 
(Jadad scale) 
but results not 
given. 
 

SR included: N=53 
RCT’s (N=14 OA RCT’s)  
 
o OA sites not 

mentioned 
o Number of  

participants not 
mentioned 

o No evidence of 
publication bias 

o No evidence of 
heterogeneity  

o Sensitivity analysis 
results did not differ 
from the primary 
analysis. 

Inclusion criteria: 
All RCT’s that 
assessed the 
effects of self-
management 
programmes 
versus a usual 
care group or a 
control group. 
Most studies 
compared self-
management with 
usual care or with 
a control 
intervention 
designed to 
account for the 

OA self-
management 
programmes 
 

Usual care or 
control group 

Follow-up 
was 
between 4-6 
months for 
all studies.  

Pain (21 
comparisons 
used from 
N=14 studies); 
Function (16 
comparisons 
used from 
N=12 studies). 

Grant from Centers for 
Medicare and Medicaid 
Services, Department of 
Health and Human 
Services, USA.   
 



added attention 
received in the 
intervention (such 
as attending 
classes on vehicle 
safety instead of 
classes on self-
management). 
 
Exclusion 
criteria: Because 
different follow-up 
times across 
studies can lead to 
clinical 
heterogeneity, any 
studies whose 
data were not 
collected within a 
specified follow-up 
interval (chosen 
on the basis of 
clinical knowledge) 
were excluded. 
N=1 RCT was 
excluded for this 
reason. 

Effect size 
• Self-management programmes were significantly better than control groups (mostly usual care or programme control) for: 

o Pain (Pooled estimate -0.06, 95% CI -0.10 to -0.02, N=14 RCT’s). Effect size equivalent to improvement of <2mm on VAS pain scale. 
o Function (Pooled estimate -0.06, 95% CI -0.10 to -0.02, N=14 RCT’s). Effect size equivalent to approximately 2 points on the WOMAC Index. 

 
AUTHORS’ CONCLUSIONS: 
OA self-management programmes do not appear to have clinically beneficial effects on pain and function; this result is the same as that of a MA looking at the effects of self-management 
programmes on OA and RA patients (Warsi et al., 2003{Warsi, 2003 475 /id}). 
 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 



Calfas KJ 
Kaplan RM 
Ingram RE. 
One-year 
evaluation of 
cognitive-
behavioral 
intervention in 
osteoarthritis. 
Arthritis Care & 
Research 5 
(4):202-209, 
1992. 
 
ID 915 

RCT 1+ 
Parallel group 
Single centre, 
USA. 
 
o Randomised 

(method not 
mentioned) 

o Single blind 
(assessor) 

o No ITT analysis  
o Underpowered 
 

Total N=40 
(N=20 cognitive-
behaviour 
modification, 
N=20 control) 
 
 
Drop-outs/lost-
to follow-up at 
12 months: 
N=10 (N=5 from 
each group). 

Inclusion 
criteria: Patients 
with OA (ACR 
criteria) with at 
least some 
functional 
impairment. 
 
Cognitive-
behaviour 
modification: 
N=20 (75% 
female), mean 
age 66.7 years 
(SD 8.1), OA  
diagnosis > 5 
years ago 85%, 
AIMS pain 5.51 
(SD 1.64). 
 
Control: N=20 
(70% female), 
mean age 67.3 
years (SD 6.5), 
OA diagnosis >5 
years ago 100%, 
AIMS pain 5.13 
(SD 1.84). 
 
There were NS 
differences 
between the 
groups for any of 
the baseline 
characteristics. 

Cognitive-
Behavioural 
Modification 
 
Group sessions 
involved giving: 
cognitive approach to 
pain management 
with goals to: teach 
patient to re-
conceptualise their 
pain; teach them to 
monitor their thoughts 
or beliefs, feelings and 
actions and to 
recognise the 
relationship among 
them; strengthen the 
patient’s belief that he 
or she can cope 
effectively and help 
the patient make 
behavioural changes 
to improve their 
functioning. Some of 
the techniques 
included cognitive 
reappraisal, imagery, 
relaxation training, 
mental distraction and 
goal setting. 
 
 
 

Control – 
education 
 
Series of 
lectures given 
by health 
professionals: 
topics 
included 
rheumatology, 
pharmacology, 
nutrition, joint 
replacement 
surgery, 
fibromyalgia, 
occupational 
therapy, 
physical 
therapy, 
recreational 
therapy and a 
presentation 
given by the 
Arthritis 
Foundation. 
Specific 
behavioural 
instructions 
were not given 
in any of the 
lectures. 

Follow-up:  
10 weeks 
(end of 
intervention) 
and 2, 6 and 
12 months 
post-
intervention. 

AIMS (Pain 
level, physical 
function, 
psychological 
status – 
depression 
and anxiety); 
Quality of 
well-being  
scale, QWB( 
0=dead to 
1=optimum 
functioning); 
Beck 
Depression 
Inventory, BDI 
(21 items 
graded and 
cumulative 
total score); 
Social Support 
Questionnaire, 
SSQ (27 items 
including 
separate 
scores for 
quantity of 
support and 
satisfaction 
with support, 
measured 
from 0-6). 

Grant from the Arthritis 
Foundation and from the 
National Institute of Arthritis 
and Musculoskeletal and 
Skin Diseases. 
 
 



Effect size 
• The cognitive-behavioural modification group was significantly better than the education group for: 

o Beck Depression Inventory, BDI at  10 weeks, end of intervention, (mean difference 8.1, p=0.008) and at 2 months (mean difference 7.6, p=0.006), 6 months (mean difference 
7.2, p=0.017) and 12 months (mean difference 7.0, p=0.006) post-intervention; 

o AIMS Physical functioning score at 2 months (mean difference 2.59, p=0.038) and 6 months (mean difference 2.35, p=0.005) post-intervention; 
o AIMS Psychological status score at 6 months post-intervention (mean difference 2.57, p=0.038). 

 
• There was NS difference between the cognitive-behavioural modification group and the education group for: 

o Quality of well-being  scale, QWB at 10 weeks (end of intervention) and at 2 months, 6 months and 12 months post-intervention; 
o AIMS Pain score at 10 weeks (end of intervention) and at 2 months, 6 months and 12 months post-intervention; 
o AIMS psychological status at 10 weeks (end of intervention) and at 2 months and 12 months post-intervention; 
o AIMS physical functioning at 10 weeks (end of intervention) and at 12 months post-intervention. 

 
Authors’ conclusion: Cognitive-behaviour modification and education produce similar effects on long-term physical and psychosocial functioning in OA patients. 
 

Reference Study type 
Evidence level 

Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

M. Nunez, E. 
Nunez, J. M. 
Segur, F. 
Macule, L. 
Quinto, M. V. 
Hernandez, and 
C. Vilalta. The 
effect of an 
educational 
program to 
improve health-
related quality 
of life in patients 
with 
osteoarthritis on 
waiting list for 
total knee 
replacement: a 
randomized 
study. 
Osteoarthritis & 
Cartilage 14 
(3):279-285, 
2006. 

RCT 1+ 
Parallel group 
Single centre, Spain 
 
o Randomised 

(table generated 
by computer 
program) 

o Single blind 
(assessor) 

o No ITT analysis 
  
 

Total N=100 
(N=51 Education 
programme – 
TEFR – 
therapeutic 
education and 
functional 
rehabilitation 
programme + 
conventional 
pharmacological 
treatment; N=73 
conventional 
pharmacological 
treatment) 
 
 
Drop-outs: N=8 
(TEFR 
programme + 
pharmacological 
treatment);  
N=12 
(pharmacological 

Inclusion 
criteria: Patients 
of all ages with 
knee OA (K-L 
criteria) who had 
been on waiting 
list for knee 
replacement 
surgery for < 6 
months. 
 
Exclusion 
criteria: 
Inflammatory 
musculoskeletal 
diseases, 
metabolic or 
neoplastic 
disease and 
severe 
Psychopathology 
or comorbidity 
(severe enough 
that the patient 

Therapeutic education and 
functional readaptation 
programme (TEFR) + 
conventional (pharmacologic) 
treatment 
 
3 month programme (2 individual 
visits of approx. 30 mins at week 
1 and at 3 months, and 2 group 
sessions of approx. 90 mins in 
weeks 3 and 4 with a maximum 
of 10-12 patients accompanied 
when possible by a relative or 
significant other). 
 
Programme was designed to 
improve pain and functional 
disability and to increase patient 
disease self-management. 
Programme was based on 
theories of social learning and 
self-management and carried out 
using active learning strategies. 
 

Control – 
waiting list 
 
Control 
group were 
also seen 
individually 
twice by their 
physicians. 
 
 
Both groups 
of patients 
received 3-4 
g/day of 
paracetamol 
alone or ≤2 
g/day of 
paracetamol 
+ 2400 
mg/day of 
ibuprofen or 
other 
NSAIDs. 

Follow-up: 3 
months (end 
of 
intervention) 
and 9 months 
(6 months 
post-
intervention). 

WOMAC score 
(pain, stiffness, 
function); SF-
36 (physical 
function, 
physical role, 
bodily pain, 
general health, 
social function, 
emotional role, 
vitality, mental 
health); Use of 
analgesics 
(paracetamol 
and 
NSAIDs/week); 
Health service 
use. 

Not 
mentioned. 
 
 



ID 2572 
 

treatment). could not 
complete the 
TEFR 
programme). 
 
      Education 
programme + 
pharmacologic 
treatment: N=51 
(N=39, 76% 
female), mean 
age 72.6 years 
(SD 6.2), 
Disease duration 
12.1 years (SD 
9.7), WOMAC 
Pain 12.3 (SD 
7.9). 
 
Pharmacologic 
treatment: N=49 
(N=32, 65% 
female), mean 
age 69.5 years 
(SD 6.8), 
Disease duration 
11.6 years (SD 
11.5), WOMAC 
Pain 10.0 (SD 
3.9). 
 
There were NS 
differences 
between the 
groups for any of 
the baseline 
characteristics. 

Contents were centred on 
consequences of the disease on 
daily life and included principles 
of economy/energy conservation 
and joint protection; evaluation 
and control of pain (rest and 
positioning, ice and heat) and 
treatments recommended for the 
management of Knee OA; 
demonstration and use of 
assistive devices and physical 
exercises with no burden on the 
lower limbs, strengthening and 
mobilising exercises. Patients 
were instructed to increase the 
number of repetitions up to a 
specified limit and according to 
the tolerance of pain. Exercises 
were taught in the group 
sessions and patients were 
instructed to practice them at 
home in the week prior to the 2nd 
group session in which all 
patients carried out all the 
exercises. Follow-ups were 
performed in the individual visits. 

Dose of 
NSAID used 
was varied 
according to 
individual 
patient 
needs. 



Effect size 
• The therapeutic education and functional readaptation programme (TEFR) + conventional (pharmacologic) treatment was significantly better than control (waiting list) + 

pharmacologic treatment for: 
o WOMAC function at 9 months, 6 months post-intervention (mean values 35.3 and 40.9 respectively, p=0.035); 
o Number of analgesics taken per week at 9 months, 6 months post-intervention (mean values 8.7 and 4.8 respectively, p=0.036).  

 
• There was NS difference between the therapeutic education and functional readaptation programme (TEFR) + conventional (pharmacologic) treatment and control (waiting list) + 

pharmacologic treatment for: 
o WOMAC Pain at 9 months, 6 months post-intervention; 
o WOMAC Stiffness at 9 months, 6 months post-intervention; 
o SF-36 (dimensions of physical function, physical role, bodily pain, general health, social function, emotional role, vitality, mental health) at 9 months, 6 months post-

intervention; 
o Reduction in the number of NSAIDs taken per week at 9 months, 6 months post-intervention. 

 
• Compared to baseline, at 9 months (6 months post-intervention), the mean number of visits to the GP was significantly reduced in the intervention group but not in the control 

group; 
• Mean WOMAC Pain, SF-36 Physical function, SF-36 Bodily Pain and usage of analgesics/week was also significantly reduced in the intervention group but not in the control 

group, compared to baseline, at 9 months (6 months post-intervention). 
 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

Victor CR Triggs E 
Ross. Lack of benefit 
of a primary care-
based nurse-led 
education programme 
for people with 
osteoarthritis of the 
knee. Clinical 
rheumatology. 24 
(4):358-364, 2005. 
 
ID 2576 
 

RCT 1+ 
Parallel group 
Multicentre, UK 
(sessions 
performed at 22 
General 
Practices) 
 
o Randomised 

(cluster 
randomisation 
– unit of 
minimisation 
was practice 
rather than 
individual 
patients) 

o Single blind 
(assessor) 

Total N=193 
(N=120 
nurse-led 
education 
programme, 
N=73 waiting 
list control) 
 
 
Drop-
outs/lost-to 
follow-up at 
1 year post-
intervention: 
N=48 
(education 
programme);  
N=20 (control 
– waiting list). 

Inclusion criteria: 
Patients ≥ 45 years 
old with knee pain 
due to OA (clinical 
and radiographical 
diagnosis). 
 
Exclusion criteria: 
Psychiatric illness or 
other diseases 
(cardiac). 
 
      Education 
programme: N=120 
(75% female), mean 
age 62 years (SD 
11), Knee OA for > 
3 years 55%, 
WOMAC pain 7.6 

Nurse-led education 
programme 
 
Four 1-hour facilitated group 
sessions (6-8 participants) 
in space made available by 
the general practice. 
 
Programme was developed 
from existing evidence and 
recommendations from 
professional bodies so that 
it would be easily delivered 
within the typical British 
primary care environment. 
The aim of the programme 
was to inform patients about 
OA, its causes and effects; 
to increase self-efficacy 

Control – 
waiting list 
 
Participants 
in this group 
were offered 
the 
intervention 
on 
completion of 
the trial. 

Follow-up: 1 
month (end 
of 
intervention) 
and 12 
months (11 
months post-
intervention). 

WOMAC score 
(pain, stiffness, 
disability); SF-
36 (physical, 
role physical, 
emotional, 
social, pain, 
mental, vitality, 
general health); 
General Health 
Questionnaire 
(GHQ); Arthritis 
Helplessness 
Index (AHI – 
shoes how well 
patients coping 
with OA); 
Health service 
use for Knee 

Grant from 
Arthritis 
Research 
Council (ARC) 
and NHS 
Health 
Technology 
Assessment 
programme. 
 
 



o No ITT 
analysis  

 

(SD 3.9). 
 
Control – waiting 
list: N=73 (69% 
female), mean age 
65 years (SD 11), 
Knee OA for > 3 
years 55%, 
WOMAC pain 7.6 
(SD 3.9). 
 
There were NS 
differences between 
the groups for any 
of the baseline 
characteristics 
except significantly 
more of the control 
group came from 
non-white groups. 

through developing 
strategies and skills in 
coping with pain, joint 
protection and exercises; to 
improve self-esteem and 
quality of life through 
sharing experiences and 
group support. 
 
Programme involved giving: 
Clinical information, 
participatory activities 
(exercise and relaxation) 
and skills development in 
coping (balancing rest and 
activity and strategies for 
pain management). Prior to 
start of the programme a 
home visit was carried out 
by a research nurse to 
agree on individual goals 
and introduce the personal 
health diary. 
 

OA. 

Effect size 
• The education programme (nurse-led) group was significantly better than the control (waiting list) group for: 

o SF-36 (vitality dimension) at 1 year, 11 months post-intervention (mean difference: -5.5, 95% CI –10.0 to –0.9, p<0.05).  
 
• There was NS difference between the education programme (nurse-led) and the control (waiting list) group for: 

o Arthritis Helplessness Index (AHI) score at 1 month (end of intervention) and at 1 year (11 months post-intervention); 
o WOMAC Index (Pain, Stiffness and Disability subscales) at 1 month (end of intervention) and at 1 year (11 months post-intervention); 
o SF-36 (vitality dimension) at 1 month (end of intervention); 
o SF-36 subscales (physical, role physical, emotional, social, pain, mental, general health) at 1 month (end of intervention) and at 1 year (11 months post-intervention); 

 
NOTE: Authors conclude that the reason for no difference seen between the groups may be because a very small change was seem in the arthritis knowledge score in the intervention 
group (Baseline score: 15.4; 1 month, end of intervention score: 15.6 and 1 year score, 11 months post-intervention: 15.7). 
 
 
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 



M. Buszewicz, G. Rait, M. 
Griffin, I. Nazareth, A. 
Patel, A. Atkinson, J. 
Barlow, and A. Haines. 
Self management of 
arthritis in primary care: 
randomised controlled 
trial.[see comment]. BMJ 
333 (7574):879, 2006. 
Ref ID 2553 

RCT 1+ 
Parallel group 
Single centre, UK 
(patients 
recruited from 74 
UK general 
practices) 
 
o Randomised 

(independent 
centralised 
computer 
system; 
practices 
stratified by 
area and 
minimisation 
used to 
balance 
differences in 
age and sex) 

o Not mention 
blinding 

o ITT analysis 
o Underpowered 

(N=1000 
participants 
required for 
90% power)  

 

Total N=812; 
(N=406 self-
management 
programme + 
education 
booklet, N=406 
education 
booklet) 
 
 
Drop-outs: 
N=40, 9.9% (self-
management + 
education);  
N=25, 6.2% 
(education). 

Inclusion criteria: 
Patients aged ≥50 
years old with knee 
and/or hip OA 
diagnosed for at least 1 
year and had 
associated pain or 
functional disability (or 
both) during the last 
month). 
 
Exclusion criteria: 
Patients who had been 
recommended for 
surgery for arthritis or 
had poor mobility or 
associated neurological 
signs or cognitive 
impairment. 
 
 
Self-management + 
education booklet: 
N=406 (N=255, 63% 
female), mean age 68.4 
years (SD 8.2), 
WOMAC Pain 8.8 (SD 
3.6), WOMAC physical 
functioning (28.6 (SD 
12.3). 
 
Education booklet: 
N=406 (N=255, 63% 
female), mean age 68.7 
years (SD 8.6), 
WOMAC Pain 8.7 (SD 
3.7), WOMAC physical 
functioning 29.1 (SD 
12.7). 
 
There were NS 
differences between the 

Self-
management 
programme 
+ education 
booklet 
 
Participation 
in 6 sessions 
of a self-
management 
of arthritis 
course (local 
challenging 
arthritis 
course) + 
education 
booklet 
(incorporated 
information 
available to 
the public 
from Arthritis 
Care and the 
Arthritis 
Research 
Campaign). 

Education 
booklet 
 
Same 
booklet as 
for 
intervention 
group. 

Follow-up: 4 
and 12 
months 
post-
intervention 

WOMAC 
(Pain, Stiffnes, 
Physical 
functioning); 
SF-36 (mental 
health, 
physical 
health); 
Hospital 
anxiety and 
depression 
scale; Arthritis 
self-efficacy 
scale. 

MRC 
 



groups for any of the 
baseline characteristics. 

Effect size 
• The self-management programme + education booklet was significantly better than the education booklet alone for: 

o Hospital anxiety and depression scale (depression component) at 4 months post-intervention (adjusted mean difference -0.36, 95% CI -0.76 to 0.05, p<0.05); 
o Hospital anxiety and depression scale (anxiety component) at 12 months post-intervention (adjusted mean difference -0.62, 95% CI -1.08 to -0.16, p<0.05); 
o Arthritis self-efficacy scale (pain component) at 4 months post -intervention (adjusted mean difference 1.63, 95% CI 0.83 to 2.43, p<0.05) and at 12 months post-intervention 

(adjusted mean difference 0.98, 95% CI 0.07 to 1.89, p<0.05); 
o Arthritis self-efficacy scale (‘other’ component) at 4 months post -intervention (adjusted mean difference 1.83, 95% CI 0.74 to 2.92, p<0.05) and at 12 months post-intervention 

(adjusted mean difference 1.58, 95% CI 0.25 to 2.90, p<0.05). 
 
• There was NS difference between the self-management programme + education booklet and the education booklet alone for: 

o SF-36 mental and physical health components at 4 months and 12 months post-intervention; 
o Hospital anxiety and depression scale (anxiety component) at 4 months post-intervention; 
o Hospital anxiety and depression scale (depression component) at 12 months post-intervention; 
o WOMAC Pain at 4 months and 12 months post-intervention; 
o WOMAC Stiffness at 4 months and 12 months post-intervention; 
o WOMAC Physical functioning at 4 months and 12 months post-intervention. 

 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

R. Maisiak, J. 
Austin, and 
L. Heck. 
Health 
outcomes of 
two 
telephone 
interventions 
for patients 
with 
rheumatoid 
arthritis or 
osteoarthritis. 
Arthritis & 
Rheumatism 
39 (8):1391-

RCT 1+ 
Parallel group 
Single centre, 
USA (patients 
were under the 
care of primary 
care physicians 
or 
rheumatologists 
and were 
recruited from 
several medical 
practices 
throughout 
Alabama, USA) 
 

Total N=405: 
N=135 
(treatment 
counselling); 
N=135 (symptom 
monitoring); 
N=135 (usual 
care).  
 
OA: N=186 
(46%) 
RA: N=219 
(54%). 
 
 
Drop-outs at 9 

Inclusion 
criteria: Patients 
aged ≥21 years 
with physician’s 
diagnosis of 
primary hip or 
knee OA or 
physician’s 
diagnosis of 
primary RA, some 
current pain or 
disability due to 
arthritis. 
 
Exclusion 
criteria: 

Treatment counselling 
(telephone intervention). 
 
Total of 11 contacts over 9 
months: Five sessions (2-week 
intervals during the first 3 months) 
and 6 further sessions (4-week 
intervals during the last 6 
months). 
 
Treatment counselling was more 
elaborate and multi-faceted than 
the symptom monitoring group. 6 
categories of patient behaviour 
were targeted for potential change 
aiming to improve patient 

Symptom 
monitoring 
(telephone 
intervention). 
 
Total of 11 
contacts over 9 
months (as for the 
treatment 
counselling 
group): Five 20 
minute sessions 
(2-week intervals 
during the first 3 
months) and 6 
further sessions 

Follow-up: 3, 6 
and 9 months 
(end of 
intervention). 

AIMS2 total 
health status 
scale score 
(3 
components: 
physical, 
affect and 
pain); 
Number of 
visits to 
physician 
since the last 
interview. 

Grant from the 
National 
Institute of 
Arthritis and 
Musculoskeletal 
and Skin 
Diseases, USA. 
 
 



1399, 1996. 
ID 2570 

o Randomised 
[method not 
mentioned; 
however, 
patients 
within each 
diagnostic 
group (OA 
or RA) were 
randomised 
to either 
intervention 
or control 
groups] 

o   Single 
blind 
(assessors) 

o No ITT 
analysis 

o Drop-outs 
(small 
number, 
N=26, 6.4%) 

o Power study 
  
 

months: Total 
N=26: N=7, 5% 
(treatment 
counselling); 
N=11, 8% 
(symptom 
monitoring); N=8, 
6% (usual care). 

Comorbid medical 
conditions that 
could affect their 
participation in the 
study. 
 
Treatment 
counselling): 
N=135 (N=96, 
71% female), 
mean age 60.1 
years, Mean 
disease duration 
16.5 years. 
 
Symptom 
monitoring): 
N=135 (N=94, 
70% female), 
mean age 60.7 
years, Mean 
disease duration 
15.9 years. 
 
Symptom 
monitoring): 
N=135 (N=87, 
64% female), 
mean age 60.5 
years, Mean 
disease duration 
15.7 years. 
 
There were NS 
differences 
between the 
groups for any of 
the baseline 
characteristics. 
 

interaction with the medical care 
system and to deal with patient 
self-care: patient-physician 
communication; medication 
compliance; removing barriers to 
medical care; symptom reviews; 
self-care activities; controlling 
stress.  
 
Counselling was based on a 13-
page structured protocol 
especially designed for 
counselling patients with either 
OA or RA. Model used was ‘reality 
therapy’ – counselling that 
emphasises present behaviour 
and taking responsibility for 
actions. Behaviour change is 
emphasised first, over cognitive or 
emotional change.                            
 
 

(4-week intervals 
during the last 6 
months).  
 
Purpose was to 
provide detailed 
review of patient’s 
symptoms and 
provide equal 
attention to the 
patient as 
performed in the 
treatment 
counselling group. 
Each session 
questions were 
asked from the 
AIMS2 
questionnaire. 
 
Usual care. 
 
No contact except 
for assessment 
times. Participants 
were allowed to 
use any other 
outside sources of 
assistance. 



Effect size 
 
Results shown are for OA patients only (subgroup analysis).  
*Effect sizes were calculated by dividing the difference between the covariate-adjusted 9-month mean scores of the usual care group and an intervention group by the 
pooled, adjusted, within-group SDs.  
 
Treatment counselling vs usual care 
• Treatment counselling was significantly better than usual care for: 

o Total AIMS2 health status score (Effect size* 0.36, 95% CI 0.06 to 0.66, p<0.05) at 9 months (end of treatment); 
o AIMS2 Pain dimension (Effect size* 0.44, 95% CI 0.08 to 0.80, p<0.05) at 9 months (end of treatment); 
o Number of patient visits to physicians (mean visits 2.7 and 4.3 respectively, p<0.01).  

 
• There was NS difference between treatment counselling and usual care for: 

o AIMS2 Physical dimension at 9 months (end of treatment);; 
o AIMS2 Affect dimension at 9 months (end of treatment). 

 
Symptom monitoring vs usual care 
• Symptom monitoring was significantly better than usual care for: 

o AIMS2 Physical dimension (Effect size* 0.29, 95% CI 0.01 to 0.76, p<0.05) at 9 months (end of treatment).  
 
• There was NS difference between symptom monitoring and usual care for: 

o Total AIMS2 health status score at 9 months (end of treatment); 
o AIMS2 Pain dimension at 9 months (end of treatment); 
o AIMS2 Affect dimension at 9 months (end of treatment) 
o Number of patient visits to physicians (mean visits 3.9 and 4.3 respectively). 

 
Treatment counselling vs Symptom monitoring 
• Treatment counselling was better than Symptom monitoring for: 

o Number of patient visits to physicians (mean visits 2.7 and 3.9 respectively). 
 
• Treatment counselling was similar to Symptom monitoring for: 

o Total AIMS2 health status score at 9 months, end of treatment (mean score 4.1 and 4.2 respectively). 
 
Reference Study type 

Evidence 
level 

Number of 
patients 

Patient 
characteristics 
 

Intervention Comparison Length of follow-
up 

Outcome 
measures 

Source  
of  
funding 



de Jong OR, 
Hopman-Rock. 
An 
implementation 
study of two 
evidence-
based exercise 
and health 
education 
programmes 
for older adults 
with 
osteoarthritis 
of the knee 
and hip. Health 
Education 
Research 19 
(3):316-325, 
2004. 
ID 1259 

Implementation 
study: 3 
 
Pre-test, post-
test design. 
 
Four regions (2 
urban and 2 
semi-rural) in 
western and 
central 
Netherlands. 3 
types of 
primary health-
care providers 
were eligible 
for 
participation: 
commercial 
PhysioSport 
Centres, local 
health centres 
and the health 
service 
departments of 
home-care 
organisations. 
N=18 providers 
(centres) 
participated. 
 
  
 

N=204 (Knee 
programme), 
N=169 (Hip 
programme). 
 
Inclusion 
criteria for 
analysis were 
age (≥ 55 
years old) 
and 
attendance (4 
out of 6 
sessions for 
the knee 
programme 
and 6 out of 9 
sessions for 
the hip 
programme). 
 
Drop-outs: 
Number of 
people that 
did not meet 
inclusion 
criteria for 
analysis 
were: N=20 
(knee 
programme) 
and N=21(hip 
programme). 

Inclusion 
criteria: Adults 
aged ≥55 years 
old with knee or 
hip OA (ACR 
criteria). Self-
reported hip OA 
patients were 
included only if 
they reported 
pain at 
endorotation of 
the hip and 
morning 
stiffness, but no 
other major 
health problems. 
Self-reported 
knee OA 
patients were 
included only if 
they reported 
crepitation, 
swelling and 
stiffness of one 
or both knee 
joints, but no 
other health 
problems. 
Applicants with 
knee and/or hip 
OA could 
participate in 
one of the 
programmes 
depending upon 
the severity of 
the symptoms of 
either knee or 
hip. 
 
Exclusion 

Knee programme 
(implementation 
study) 
6 weekly, 2 hr 
sessions with 
maximum of 15 
participants. 
 
Combination of 
moderate physical 
exercises and 
extensive health 
education based on 
cognitive behavioural 
and social learning 
theories. 1 hr of health 
education delivered by 
a peer educator in an 
interactive way: 
information on OA, 
lifestyle and physical 
activity, weight control 
and dieting, pain 
management, coping 
with activity restriction, 
medical issues. 1hr of 
exercises with 
moderate intensity, 
supervised by a 
physiotherapist. 
Participants receive a 
course book, including 
a 
Home-based exercise 
programme. 
 
Hip programme 
(implementation 
study) 
9 weekly, 1hr sessions 
with maximum 12 
participants. 

Pre-test, 
post-test 

Follow-up: Knee 
programme - 6 
weeks (end of 
study);  
 
Hip programme - 9 
weeks (end of 
study). 

Pain severity 
(VAS); Pain 
Tolerance 
(VAS); Impact 
of Rheumatic 
Diseases on 
General Health 
and Lifestyle, 
IRGL (Pain, 
mobility); OA 
Knowledge; 
Self-efficacy 
Pain; Self-
efficacy all 
symptoms 
(including pain). 

Grants from several Dutch 
organisations: 
ZonMw/Netherlands 
organisation for Health 
Research and Development, 
the Province of Noord-
Brabant, the Dutch Arthritis 
Association and TNO 
Prevention and Health. Four 
health insurance companies 
also contributed financially: 
Zilveren Kruis/Achmea, CZ 
Group, VGZ and OZ.  
 
 



criteria: 
Applicants on a 
waiting list for 
knee or hip 
replacement 
and/or with self-
reported severe 
mobility 
problems. 
 
Knee 
programme 
(implementation 
study): N=157 
(71% female), 
mean age 69 
years (SD 7.3). 
 
Hip programme 
(implementation 
study): N=132 
(70% female), 
mean age 66 
years (SD 7.5). 
 

 
Muscle strengthening 
training schedules, 
using fitness 
equipment, combined 
with limited health 
education and 
ergonomic advice at 
home. 1st session is 
spent on health 
education, delivered 
by a physiotherapist 
and an occupational 
therapist (lifestyle 
information, OA and 
physical activity). 
During the remaining 
sessions, participants 
train with fitness 
equipment to 
strengthen hip 
function, supervised 
by 2 physiotherapists. 
Training programmes 
are tailored to 
individual needs and 
capacity. The 
occupational therapist 
carries out home visits 
on request to advise 
about ergonomic 
issues at home. The 
participants receive 
written instructions for 
a home-based 
exercise programme.  
 
Providers in both 
programmes could 
adjust the programme 
content and 
procedures, provided 



that they did not 
change the core 
components. 

Effect size 
 
KNEE PROGRAMME 
• The Knee programme was significantly better than pre-test values for: 

o OA knowledge (scale 0-10, change from baseline) at 6 weeks, end of intervention (+1.3, p=0.000); 
o Pain Severity (VAS, change from baseline) at 6 weeks, end of intervention (-5.4, p=0.002); 
o Pain tolerance (VAS, change from baseline) at 6 weeks, end of intervention (-3.9, p=0.034); 
o IRGL pain scale (scale 5-25, change from baseline) at 6 weeks, end of intervention (-0.4, p=0.015); 
o Self-efficacy pain (scale 0-5, change from baseline) at 6 weeks, end of intervention (+0.2, p=0.006). 

 
• There was NS difference between pre-test and post-test values for the Knee Programme for: 

o IRGL mobility scale (scale 7-28, change from baseline) at 6 weeks, end of intervention (-0.1); 
o Self-efficacy functioning (scale 0-5, change from baseline) at 6 weeks, end of intervention (0.0); 
o Self-efficacy other symptoms (scale 0-5, change from baseline) at 6 weeks, end of intervention (+0.1). 

 
HIP PROGRAMME 
• The Hip programme was significantly better than pre-test values for: 

o Pain Severity (VAS, change from baseline) at 9 weeks, end of intervention (-4.7, p=0.007); 
o Pain tolerance (VAS, change from baseline) at 9 weeks, end of intervention (-4.9, p=0.004); 
o IRGL pain scale (scale 5-25, change from baseline) at 9 weeks, end of intervention (-0.4, p=0.032). 

 
• There was NS difference between pre-test and post-test values for the Hip Programme for: 

o IRGL mobility scale (scale 7-28, change from baseline) at 9 weeks, end of intervention (-0.1). 
 

Reference Study type 
Evidence level 

Number 
of 
patients 

Patient 
characteristics 

Intervention Comparison Length of follow-up Outcome 
measures 

Source  
of  
funding 



S. E. Hampson, 
R. E. Glasgow, 
A. M. Zeiss, S. 
F. Birskovich, L. 
Foster, and A. 
Lines. Self-
management of 
osteoarthritis. 
Arthritis Care & 
Research 6 
(1):17-22, 1993. 
ID 2558 

Observational-
correlational 
study: 3 
Single centre, 
USA (patients 
were recruited 
from a large 
rheumatologic 
practice in 
Oregon, USA) 
 

Total 
N=61.  
 
Drop-
outs: 
Total 
N=2. 

Inclusion 
criteria: 
Patients aged 
≥60 years, 
diagnosed with 
OA for at least 
1 year. 
 
 
 
Baseline 
characteristics: 
mean age 72 
years; N=44 
(72% female); 
mean duration 
of OA 15 years. 

No 
intervention 
given. 

No 
comparison 
group 

Follow-up: 8-months. Participants 
were 
interviewed at 
a Research 
Centre and 2 
weeks later 
received 
questionnaires 
to fill out. 
 
Summary of 
Arthritis 
Management 
Methods (21-
item 
questionnaire: 
how often 
patients were 
not sick in the 
past 7 days 
and how often 
they used 
each of 10 
self-
management 
methods. 
Questions 
also on taking 
medication. 
 
Interview was 
used to 
explore self-
management 
in more depth 
(open-ended 
questions). 
 

Grant 
from the 
National 
Institute 
on 
Aging, 
USA. 
 
 



Effect size 
 
• Significantly more self-management methods were used on a worse day than a typical day:  

o Mean number of methods 5.0 and 4.4 respectively, p<0.01 at initial assessment;  
o Mean number of methods 4.5 and 4.1 respectively, p<0.01 at 8 months follow-up.  
o There was NS difference in usage between the two assessment times. 

 
• The most frequently used management methods* (used by >50% of patients for each type) were:  

o Gentle (low-impact) activity (92%); 
o Medication (70%); 
o Rest (65%); 
o Range of motion exercises (63%).  

 
• Less popular methods (used by <50% of patients) were:  

o Relaxation (40%); 
o Thermotherapy, heat or cold (37%); 
o Joint protection (25%); 
o Massage (25%); 
o Splinting (23%); 
o Other methods (5%).  

 
• These less popular methods (and rest) were used by higher percentages of patients on worse days than on typical days. 
 
•  The most common ‘other’ self-management methods were:  

o Dietary supplements or modifications e.g. taking extra vitamins and minerals (31%); 
o Physical activity (e.g. keeping moving but not following a specific exercise programme (24%);  
o Various forms of protective behaviours e.g. resting and limiting movements (19%); 
o Application of liniments to the joints (14%). 
 

• No participants mentioned using cognitive-strategies to distract themselves from their pain and discomfort, although two mentioned using relaxation techniques. 
 
• Correlation analyses found that: 

o Participants who take medication to control their OA reported doing so regardless of the intensity of their symptoms. Authors conclude that medication may be viewed as 
serving both to prevent and treat OA; 

o Passive methods on worse days was correlated with reported pain, believing one’s pain to be serious and the number of joints involved and was associated with more 
pain over the last month and poorer role functioning. Authors conclude this indicates that participants who perceive their OA to be more serious are likely to respond to 
an increase in symptom  intensity by using their joints less, which may not be the ideal response to a worse day. 

 
 
* Numerical data is approximate, taken from graphs. 
Reference Study type Number of Patient characteristics Intervention Comparison Length of Outcome Source  



Evidence level patients follow-up measures of  
funding 

Keefe FJ 
Blumenthal 
J.. Effects of 
spouse-
assisted 
coping skills 
training and 
exercise 
training in 
patients with 
osteoarthritic 
knee pain: a 
randomized 
controlled 
study. Pain 
110 (3):539-
549, 2004. 
 
ID 1318 

RCT 1- 
Parallel group 
Single centre, 
USA 
 
o Randomised 

(method not 
mentioned) 

o No mention 
of blinding, 
however all 
measures 
were patient 
/ spouse 
self-
assessment 

o No ITT 
analysis 

o Drop-outs 
(small 
number, 
N=5) 

  
 

Total N=72 
 
 
Drop-outs: 
Total N=5: 
N=2 
(spouse-
assisted 
CST); N=1 
(spouse 
assisted 
CST + 
exercise); 
N=2 
(standard 
care). 

Inclusion criteria: Married 
patients with persistent knee 
pain due to OA diagnosis. 
 
Exclusion criteria: Comorbid 
medical conditions that could 
affect their health status over 
the course of the trial, an 
abnormal cardiac response to 
exercise, other known organic 
disease that would 
contraindicate safe 
participation in the study. 
 
Spouse-assisted coping skills 
training (SA-CST): N=18 
(N=9, 50% female), mean age 
60.0 years (SD 12.2), AIMS 
Pain 5.4 (SD 1.9). 
 
Spouse-assisted coping skills 
training + exercise training 
(SA-CST + ET): N=20 (N=13, 
65% female), mean age 60.2 
years (SD 9.1), AIMS Pain 5.2 
(SD 1.2). 
 
Exercise training (ET): N=16 
(N=6, 38% female), mean age 
60.3 years (SD 8.7), AIMS 
Pain 3.9 (SD 1.6). 
 
Standard care (SC): N=18 
(N=11, 61% female), mean 
age 57.6 years (SD 14.3), 
AIMS Pain 4.0 (SD 2.1). 
 
There were NS differences 
between the groups for any of 
the baseline characteristics 

Spouse-
assisted 
coping skills 
training (SA-
CST) 
 
Participants in 
the SA-CST 
group 
attended 12 
weekly 2-hr 
group 
sessions with 
spouses on 
pain 
management 
theory, training 
in 
management 
techniques, 
and couples 
skills training.  
 

Spouse-
assisted 
coping skills 
training + 
exercise 
training (SA-
CST + ET). 
 

Participants in 
the SA-CST + 
exercise group 
attended 12 
weekly 2-hr 
SA-CST group 
sessions and 
three 
supervised 

Exercise 
training (ET). 
 
Participants in 
the exercise 
group attended 
three 
supervised 
group exercise 
sessions for 12 
weeks, which 
consisted of 
cardiopulmonar
y endurance 
training, 
strength 
training, and 
flexibility/ROM. 
Spouses did 
not attend any 
exercise 
sessions. 

 
 
Standard care 
(SC). 
 
Participants in 
the control 
group continued 
with routine care 
but neither they 
nor their 
spouses 
attended SA-
CST training or 
exercise therapy 
sessions. 
 

Follow-up: 
12 weeks 
(end of 
intervention). 

Aerobic 
fitness, muscle 
strength, pain 
coping, self-
efficacy, pain 
and 
psychological 
disability 

Grant from the National Institute 
of Arthritis and Musculoskeletal 
Diseases, USA. 
 
 



except for AIMS Pain, which 
was significantly higher in the 
SA-CST and the SA-CST + 
ET groups. Because of this 
difference, each participant’s 
pre-treatment score on the 
AIMS Pain measure was used 
as an additional covariate in 
all subsequent outcome 
analyses. 
 

group exercise 
sessions for 12 
weeks. SA-
CST + exercise 
differed from 
SA-CST only 
group in that 
relation 
between pain 
coping skills 
and exercise 
emphasized in 
SA-CST 
sessions, and 
spouse 
attended one 
session per 
week of 
exercise 
therapy to 
coach patient 
on pain coping 
during 
exercise. 

Effect size 
• For aerobic fitness (peak VO2K) statistically significant differences favouring a) SA-CST + exercise compared to SA-CST alone (24.7 versus 20.71; p=0.002) and the control group 

(24.7 versus 21.78 p=0.02), b) Exercise alone compared to SA-CST alone (24.05 versus 20.71; p=0.02) were reported.  
• For muscle strength outcomes, statistically significant differences favouring a) exercise only (leg extensions) versus SA-CST (p=0.004) and control group (p<0.001); and SA-CST + 

exercise versus SA-CST (p=0.023) and control group (p=0.005), b) exercise only (leg flexion) versus SA-CST (p=0.001) and control group (p<0.001); and SA-CST + exercise versus 
SA-CST (p=0.001) and control group (p=0.001), c) exercise only (bicep curl) versus SA-CST (p=0.04) and control group (p=0.004); and SA-CST + exercise versus control group 
(p=0.015). 

• For the outcome of self-efficacy (Arthritis Self-Efficacy Scale), statistically significant differences favoured a) SA-CST + exercise versus exercise only (73.29 versus 54.9; p=0.003) 
and the control group (73.29 versus 51.95; p=0.001), b) SA-CST only versus exercise (69.49 versus 54.9; p=0.03) and control group (69.49 versus 51.95; p=0.005) 

• For the outcome of spouses’ ratings of patients pain control (CSQ), statistically significant differences favoured a) SA-CSY + exercise versus exercise (2.13 versus –1.71; p=0.003), 
and b) SA-CST versus exercise (2.09 versus –1.71; p=0.005) 

• There were NS differences between groups for the effects of treatment on pain and psychological disability measured by the AIMS scale.  
• Randomisation method not stated 
• Blinding of participants/investigators not stated, so assume study is unblinded 
• Authors note that small sample size may have limited the ability of the study to detect moderate treatment effects 
• Participating couples had good marital relationships, so study results may not be generalised to couples with marital problems 

Reference Study type Number Patient Intervention Comparison Length of Outcome Source  



Evidence level of 
patients 

characteristics follow-up measures of  
funding 

D. Pariser, A. O'Hanlon, and 
L. Espinoza. Effects of 
telephone intervention on 
arthritis self-efficacy, 
depression, pain, and 
fatigue in older adults with 
arthritis. Journal of Geriatric 
Physical Therapy 28 (3):67-
73, 2005. 
ID 847 
 

RCT 1- 
Parallel group 
Single centre, 
USA 
(participants 
recruited from 2 
different 
rheumatology 
clinics) 
 
o Randomised 

(method not 
mentioned) 

o No mention 
of blinding 

o No mention 
of dropouts 
or ITT 
analysis  

o Baseline 
demographi
c 
characteristi
cs of the 2 
groups not 
given. 

 
 

Total 
N=85 
(details 
not given 
of 
numbers 
assigned 
to each 
group) 
 
 
 

Inclusion 
criteria: 
Patients ≥ 55 
years old with 
primary 
diagnosis of OA 
or RA (80% of 
participants had 
OA). 
 
Baseline 
characteristics: 
mean age 64.4 
years (SD 7.5), 
N=68 (80%) 
female, N=42 
(49%) had 
arthritis for >10 
years. 
 
Telephone 
intervention 
(education): 
Pain (Numeric 
rating scale) 
6.9 (SD 2.8). 
 
Control: Pain 
(Numeric rating 
scale) 6.4 (SD 
2.8). 
 
 
Authors state 
that there were 
NS differences 
between the 
groups for any 
of the baseline 
characteristics. 

Telephone 
intervention 
(education) + 
written 
information 
on arthritis 
management 
+ individual 
action palns 
for achieving 
arthritis 
management 
goal 
 
Weekly 
telephone 
intervention 
(drawn from 
the content of 
the ASMP 
workshop 
manual) for the 
1st 4 weeks of 
the study and 1 
final telephone 
call during the 
6th week. 
 
The 4 
structured 
phone calls 
included: 
instruction on 
arthritis self-
management; 
assessment of 
the participants 
adherence to 
their action 
plan; 

Control – written 
information on arthritis 
management + 
individual action palns 
for achieving arthritis 
management goal 
 

Follow-up: 6 
weeks (end 
of 
intervention). 

Pain (numeric 
rating scale, 
0-10); Arthritis 
self-efficacy 
(33-item 
questionnaire, 
items 
measured on 
a 1-10 Likert 
scale and 
cumulated); 
Geriatric 
Depression 
Scale (15 
questions 
answered 
yes/no, 
cumulated 
score); 
Fatigue 
(numeric 
rating scale, 
0-10); 
Qualitative 
data (notes 
made during 
interventions) 
were 
assessed for 
major 
themes. 

Not mentioned 
 
 



encouragement 
to stick with 
their action and 
to practice 
additional 
arthritis self-
management 
skills discussed 
in the 
instructional 
component of 
the 
intervention; 
the 
participant’s 
concerns about 
management of 
arthritis were 
addressed. 
Each week, 
new topics on 
managing 
arthritis were 
introduced as 
well as 
reinforcement 
of previous 
topics. 
Participants’ 
plans were 
modified over 
the phone if 
they found the 
programme too 
easy or too 
difficult. 
 
During each 
intervention 
participants 
were asked to 
follow the 



written 
information in 
their packet 
corresponding 
to the oral 
instruction 
being delivered 
via the 
telephone.  
 

Effect size 
• Qualitative data, 3 major themes emerged:  

1. Examples of how the telephone intervention had been useful to the participants; 
2. Participants’ desire to adhere to their action plan; 
3. Increased knowledge of arthritis and its self-management.  

 
• Quantitative data showed: 

o Significant increase in Arthritis self-efficacy (ASE) score over time for both groups, but NS difference between groups; 
o Significant reduction in depression over time for both groups, but NS difference between groups; 
o Significant reduction in pain over time for both groups, but NS difference between groups. 

 
NOTE: Authors conclude that minimal intervention (ie. Written information, goal setting and action plans) may produce positive changes in ASE, depression and pain in some older adults 
with arthritis. Furthermore, telephone intervention may assist older patients in managing their arthritis. 
 
 

 
 
5.3. Rest, relaxation, and pacing 
REST: In adults with OA, what are the benefits and harms of rest and relaxation/application of pacing techniques versus no treatment or other interventions with respect 
to symptoms, function and quality of life? 

Bibliographic 
reference 

M. C. Gay, P. Philippot, and O. Luminet. Differential effectiveness of psychological interventions for reducing osteoarthritis pain: a comparison of Erikson [correction 
of Erickson] hypnosis and Jacobson relaxation. European Journal of Pain 6 (1):1-16, 2002. 

Study type & 
evidence level 

RCT: 1+ 

Aim To assess the efficacy of Erikson hypnosis versus relaxation (Jacobson’s technique) versus control (no treatment) in adults with knee and/or hip OA. 
Number of 
patients 

Total N=41; N=14 (Erikson Hypnosis), N=14 (Relaxation – Jacobson technique), N=13 (Control – no treatment) 
Single centre trial: Belgium 

Patient 
characteristics 

 



Baseline characteristics Erikson 
Hypnosis 
(N=13) 

Relaxation – 
Jacobson 
technique 
(N=13) 

Control - no 
treatment  
(N=10) 

Age, years, mean (SD) 64.2 (5.8) 63.9 (6.1) 66.3 (4.6) 
Female, N (%) 13 (100) 11 (85) 9 (90) 
OA duration, years, mean (SD) 10.7 (8.8) 12.4 (9.3) 19.3 (13.9) 
OA site, N (%) 

Hip 
Knee 

 
8 (62) 
9 (69) 

 
8 (73) 
9 (82) 

 
8 (80) 
7 (70) 

Pain Intensity, VAS, mean (SD) 4.2 (1.9) 3.7 (1.6) 4.4 (1.6) 
 
• All participants had knee and/or hip OA (radiological and/or clinical diagnosis) and had at least moderate levels of pain of at least 2.5 on rating scale of 1-10 

on average over the last month). 
• Patients were excluded if they had a prosthesis on the target joint, other rheumatological disorders, major medical problems, requiring ongoing treatment, 

psychological, neurological or CNS disorders, changes in treatment (medication, physiotherapy) in the 3 months prior to the sessions. 
• Patients were asked to continue their usual treatment (medication, physiotherapy). 
• There were NS differences between the groups for any of the baseline characteristics. 

Intervention Erikson Hypnosis technique. – 30 minute session 
 
Relaxation – Jacobson technique – 30 minute session  

Comparison Control – no treatment 
Length of 
follow-up 

2 months (end of treatment); follow-up at 3 months and 6 months post-treatment 

Outcome 
measures 

Pain Intensity (VAS). 

Effect size  
ERIKSON HYPNOSIS vs CONTROL 
• Erikson Hypnosis was significantly better than control for: 

o Pain (VAS) at 4 weeks (mid-treatment), at 8 weeks (end of treatment) and at 3 months post-treatment (all: p<0.05). 
 
• There was NS difference between Erikson Hypnosis and control for: 

o Pain (VAS) at 6 months post-treatment (all: p<0.05). 
 
JACOBSON RELAXATION vs CONTROL 
• Jacobson relaxation was significantly better than control for: 

o Pain (VAS) at 8 weeks, end of treatment (p<0.05). 
 
• There was NS difference between Jacobson relaxation and control for: 

o Pain (VAS) at 4 weeks (mid-treatment), 3 months post-treatment and at 6 months post-treatment (all: p<0.05). 



 
ERIKSON HYPNOSIS vs JACOBSON RELAXATION 
• Erikson Hypnosis was significantly better than Jacobson relaxation for: 

o Pain (VAS) at 4 weeks, mid-treatment (p<0.05). 
 
• There was NS difference between Erikson Hypnosis and control for: 

o Pain (VAS) at 8 weeks (end of treatment), 3 months post-treatment and at 6 months post-treatment. 
 
Withdrawals 
• Hypnosis, relaxation and Control were similar for: 

o Total number of study withdrawals (N= 3, 21%; N=3, 21%; N=4, 31%) 
 
 

Outcome, change from baseline Erikson 
Hypnosis 

Relaxation – 
Jacobson 
technique 

Control - 
no 
treatment 

P value 
Hypnosis 
vs 
Relaxation 

P value 
Hypnosis vs 
control 

P value 
Relaxation 
vs control 

Pain Intensity, VAS, mean (SD) 
4 weeks (mid-treatment) 
8 weeks (end of treatment) 
3 months post-treatment 
6 months post-treatment 

 
1.97 (1.31) 
1.85 (1.65) 
1.66 (1.49) 
2.38 (2.47) 

 
3.76 (1.77) 
2.37 (1.62) 
2.75 (1.91) 
2.80 (1.63) 

 
5.05 (1.79) 
4.23 (1.14) 
4.29 (1.31) 
4.31 (2.38) 

 
<0.05 
NS 
NS 
NS 

 
<0.05 
<0.05 
<0.05 
NS 

 
NS 
<0.05 
NS 
NS 

Total Withdrawals/lost to follow-up, N (%) 3 (21) 3 (21) 4 (31)    
 
 
• Randomisation method not mentioned 
• No mention of blinding 
• ITT analysis not mentioned 

Funding Belgian Fund for Scientific Research 
Ref ID 54 
Bibliographic 
reference 

R. McCaffrey and E. Freeman. Effect of music on chronic osteoarthritis pain in older people. Journal of Advanced Nursing 44 (5):517-524, 2003. 

Study type & 
evidence level 

RCT: 1+ 

Aim To assess the efficacy of rest and relaxation (sitting and listening to music) versus control (sitting quiet and/or reading) in adults with OA.  
Number of 
patients 

Total N=66; N=33 (rest and relaxation – sitting and listening to music), N=33 (control – sitting quiet and/or reading) 
Single centre trial: USA. 

Patient 
characteristics 

 
Baseline characteristics Music 

(N=33) 
Quiet 
(N=33) 

Age, years, mean (SD) 76.6 (6.0) 75.6 (5.9) 



Female, N (%) 11 (33.3) 11 (33.3) 
OA duration, years, mean 15.1 (10.9) 11.6 (4.9) 

 
• All participants were aged >65 years, had OA (site not specified) and had pain of at least 3 on rating scale of 1-10 on at least 15 days/month). 
• Patients were excluded if they had used narcotic analgesics. 
 

Intervention Music -  sitting and listening to 20 mins of music, once/day for 14 days. 
 
Cassette tape player and a cassette prepared with 20 mins of relaxation music (classical) was provide. Music had a tempo between 60 and 80 beats per minute, 
which is considered relaxing. Participants listened to the entire tape each day for 14 days at approximately 1 hour after completing their morning toilet. Participants 
were instructed to sit in the same comfortable chair each day and to avoid other distractions such as reading, speaking on the telephone, listening to the radio or 
watching TV during the 20 mins. Participants completed the SF-MPQ immediately before and after listening to the 20 mins of music. 

Comparison Control – sitting quietly for 20 mins of music, once/day for 14 days. 
 
Participants sat in a comfortable place for 20 mins each day for approximately 1 hour after completing their morning toilet for 14 days. Participants were instructed to 
sit in the same comfortable chair each day in a relaxed manner and avoid distractions such as speaking on the telephone, listening to the radio or watching TV 
during the 20 mins. Reading newspapers, books or magazines was permitted in the control group. Participants completed the SF-MPQ immediately before and after 
the sitting period. 

Length of 
follow-up 

14 days (end of treatment) 

Outcome 
measures 

Short Form McGill Pain Questionnaire, SF-MPQ (Pain, VAS and Pain Rating Index); Withdrawals. 

Effect size  
 
Pain 
• Rest and relaxation (sitting and listening to music) was significantly better than the control (rest and relaxation sitting quietly and/or reading) for: 

o SF-MPQ Pain, VAS (pre-post test changes) at 1 day, beginning of treatment (mean difference 23.4, p=0.001) and at Day 7, mid-treatment (mean 
difference 18.9, p=0.001) and at 2 weeks, end of treatment (Mean difference 17.3, p=0.001); 

o SF-MPQ Pain Rating Index (pre-post test changes) at 1 day, beginning of treatment (mean difference -5.1, p=0.001) and at Day 7, mid-treatment 
(mean difference +3.8, p=0.001) and at 2 weeks, end of treatment (Mean difference +2.2, p=0.001). 

 
Withdrawals 
• There were no study withdrawals. 
 
 

Outcome, pre-post test changes Music (N=33) Quiet 
(N=33) 

Mean 
difference 
Music vs Quiet 

P value 

SF-MPQ Pain, VAS, mean  
Day 1 
Day 7 

 
21.7 (20.5) 
12.2 (2.1) 

 
1.7 (3.6) 
4.6 (0.8) 

 
23.4 
18.9 

 
0.001 
0.001 



Day 14 14.1 (2.5) 4.3 (0.7) 17.3 0.001 
SF-MPQ Pain Rating Index, mean 

Day 1 
Day 7 
Day 14 

 
5.0 (4.7) 
3.8 (4.2) 
2.2 (0) 

 
0.06 (0.7) 
0.06 (0.9) 
0.00 (1.1) 

 
-5.1 
+3.8 
+2.2 

 
0.001 
0.001 
0.001 

 
 
• Randomisation by selection of mixed sealed envelopes, stratification according to sex (2:1, women:men) 
• No mention of blinding 
• ITT analysis not mentioned, however no dropouts 

Funding Not mentioned 
Ref ID 42 
Bibliographic 
reference 

M. S. Garfinkel, H. R. Schumacher, Jr., A. Husain, M. Levy, and R. A. Reshetar. Evaluation of a yoga based regimen for treatment of osteoarthritis of the hands. 
Journal of Rheumatology 21 (12):2341-2343, 1994. 

Study type & 
evidence level 

RCT: 1-    

Aim To assess the efficacy of rest and relaxation (yoga + relaxation + education) versus no therapy (patient’s usual therapy) in adults with Hand OA.  
Number of 
patients 

Phase I - Total N=17; N=9 (yoga + relaxation + education), N=8 (no therapy – patient’s usual therapy) 
Phase II - Total N=14; N=10 (yoga + relaxation + education), N=4 (no therapy – patient’s usual therapy) 
Single centre trial: USA. 

Patient 
characteristics 

 
• All participants had hand OA (distal interphalangeal and/or proximal interphalangeal joints of the fingers) and had pain, aching and/or stiffness in the hands 

(Altman criteria). 
• Patients were instructed not to change any medications or other therapies nor add any new-ones. All patients were on stable OA treatment regimens. 
• Phase I of the trial – 17 subjects tested (9 in treatment group; 8 in control group). 
• Phase II of the trial – 14 subjects (10 in treatment group - 5 subjects from control group of Phase I + 5 subjects from the treatment group of phase I; 4 in 

control group – from the treatment group in phase I) 
 

Intervention Yoga + relaxation + education – 8 x 60 minute sessions, once a week 
 
Sessions occurred once weekly and included stretching and strengthening exercises emphasising extension and alignment (arms and fingers), emphasis was also 
given to respiration and upper body alignment. Patients also received written instructions of educational materials. 

Comparison Control – no intervention (patients continued their usual treatment). 
Length of 
follow-up 

10 weeks (end of treatment) 

Outcome 
measures 

Pain, VAS (at rest and during activity); Hand function (Stanford Health Assessment Questionnaire); ROM; Hand grip strength; tenderness of finger joints; 
withdrawals. 

Effect size  
 
Withdrawals 



• There was one study withdrawal during phase I of the trial in the treatment group. 
 
 

Outcome, pre-post test changes Yoga + 
relaxation + 
eductaion  

Control – 
usual 
treatment 

P value 

Range of motion*, degrees (SD) 
Right hand 
Left hand 

 
16.9 (7.8) 
14.9 (7.9) 

 
6.9 (6.7) 
8.1 (11.1) 

 
0.002 
NS 

Hand Grip Strength* (SD) 
Right hand 
Left hand 

 
4.2 (4.7) 
6.1 (5.6) 

 
3.4 (5.9) 
2.5 (5.4) 

 
NS 
NS 

Tenderness* (SD) 
Right hand 
Left hand 

 
2.2 (1.3) 
2.1 (1.6) 

 
0.4 (0.9) 
0.4 (1.4) 

 
<0.01 
<0.01 

Pain at rest**, mean (SD) -1.9 (5.6) -0.1 (2.9) NS 
Pain during activity**, mean (SD) -4.3 (2.1) -1.0 (3.0) 0.004 
Hand function**, mean (SD) -0.1 (0.2) 0.2 (0.8) NS 

*positive difference (post-pre) signifies improvement 
**negative difference signifies improvement; scores are for both hand combined 
 
• Randomisation method not mentioned 
• No mention of blinding 
• ITT analysis not mentioned 
• No details given of baseline characteristics for each group 

Funding Not mentioned 
Ref ID 2498 
 
 
5.4. Thermotherapy 
 
THERMO: In adults with OA, what are the relative benefits and harms of local thermo-therapy (ice, cold, warmth, hot packs, wax baths, contrast baths) versus no 
treatment or other interventions with respect to symptoms, function and quality of life? 
Bibliographic 
reference 

L. Brosseau, K. A. Yonge, V. Robinson, S. Marchand, M. Judd, G. Wells, and P. Tugwell. Thermotherapy for treatment of osteoarthritis. Cochrane 
Database of Systematic Reviews (4):CD004522, 2003. 

Study type and 
evidence level 

SR / MA: 1++; RCT’s 1+ 

Aim To conduct a SR of RCTs of the efficacy and safety of thermotherapy for the treatment of Knee OA.  
Number of patients Total N=3 RCTs (N=179 patients) reported thermotherapy versus placebo or other comparisons; however 1 of these RCT’s (Hecht et al) studied patients 

after they had undergone total knee arthroplasty, thus results for this study have not been reported here. 



Patient characteristics  
 
RCT’s varied in terms of: 
• Type of thermotherapy used (1 RCT Ice application; 1 RCT Ice Massage) 
• Type of comparison used (1 RCT SWD or placebo SWD; 1 RCT EA, AL-TENS or placebo AL-TENS) 
• Treatment regimen (3 or 5 days/week)  
• Trial length (Range:2 weeks to 3 weeks) 
• Trial size (Range: N=48 to N=100) 
 
RCTs were similar in terms of: 
• OA site (Knee) 
• OA diagnosis (clinical and radiographic features) 
• Trial design (parallel group studies) 
• Randomisation (randomised) 
• Blinding (single-blind) 
 
NOTE: This SR / MA receives a 1++ for its own internal methodological quality and presentation of results, but the body of studies it reviews differ in terms 
of methodological quality, study design, study duration, and outcomes measured. Tests for heterogeneity and sensitivity were not performed since data 
was not pooled. 
 
NOTE: This meta-analysis has assessed the included RCT’s for quality and has included data for the outcomes of symptoms and function. However, 
Quality of Life and AEs were not assessed because these outcomes were not reported by the individual RCT’s in the systematic review. Additionally, pain 
was only reported from one of the trials therefore pain outcome results have additionally been taken from the other RCT in the SR{Yurtkuran, 1999 2212 
/id} and reported here. 
 
AUTHORS’ CONCLUSION: 
Ice massage was significantly better than control group after approximately 2 weeks of treatment. Improvements were reported in objective measures of 
ROM in knee flexion, function (time to walk 50 feet) and quadriceps strength. These improvements ranged from 8 to 29% greater improvement relative to 
the control group (Yurkurtan 1999). However, there was NS effect of ice over control of pain relief after 3 weeks of treatment (Clarke 1974). Cold packs 
were significantly better than control group and than hot packs after 10 treatment sessions for knee oedema. There were NS effects of hot packs for any 
measure when compared with control or alternative therapy (Hecht 1983).  
 

Intervention Thermotherapy (heat or cold) 
Comparison Standard treatment or placebo 
Length of follow-up Study duration ranged from 2 weeks to 3 weeks 
Outcome measures Pain; 50-foot walk time; ROM (flexion); Change in mid-patellar knee circumference; Quadriceps strength.  
Effect size  

ICE MASSAGE vs CONTROL (1 RCT in MA)  
• Ice Massage was found to be significantly better than control for: 

o Increasing quadriceps strength at week 2, end of treatment (1 RCT, N=50; WMD 2.30, 95% CI 1.08 to 3.52, p=0.0002); 
o Knee flexion, ROM (degrees) at week 2, end of treatment (1 RCT, N=50; WMD 8.80, 95% CI 4.57 to 13.03, p=0.00005); 



o 50- foot walk time (mins) at week 2, end of treatment (1 RCT, N=50; WMD –9.70, 95% CI –12.40 to –7.00, p<0.00001). 
 
• Ice Massage was found to be clinically better than control for: 

o Increasing quadriceps strength at week 2, end of treatment (1 RCT, N=50; 29% relative difference). 
 
• No clinical benefit was found for Ice Massage compared to control for: 

o ROM, degrees (change from baseline) at week 2, end of treatment (1 RCT, N=50; 8% relative difference); 
o 50- foot walk time, mins (change from baseline) at week 2, end of treatment (1 RCT, N=50; relative difference -11%). 

 
• NS difference was found between Ice Massage and control for: 

o Pain at rest, PPI score at week 2, end of treatment (1 RCT, N=50). 
 
ICE MASSAGE vs AL-TENS (1 RCT in MA) 
• NS difference was found between Ice Massage and Al-TENS for: 

o Knee flexion, ROM (degrees) at week 2, end of treatment (1 RCT, N=50); 
o 50- foot walk time (mins) at week 2, end of treatment (1 RCT, N=50); 
o Pain at rest, PPI score at week 2, end of treatment (1 RCT, N=50). 

 
• Ice Massage was found to be significantly worse than AL-TENS for: 

o Increasing quadriceps strength at week 2, end of treatment (1 RCT, N=50; WMD –3.70, 95% CI -5.70 to –1.70, p=0.0003). 
 
ICE MASSAGE VS ELECTROACUPUNCTURE (1 RCT in MA) 
• Ice Massage was found to be significantly worse than EA for: 

o Increasing quadriceps strength at week 2, end of treatment (1 RCT, N=50; WMD –2.80, 95% CI –4.14 to –1.46, p=0.00004); 
o 50- foot walk time (mins) at week 2, end of treatment (1 RCT, N=50; WMD 6.00, 95% CI 3.19 to 8.81, p=0.00003). 
 

• NS difference was found between Ice Massage and EA for: 
o Knee flexion, ROM (degrees) at week 2, end of treatment (1 RCT, N=50); 
o Pain at rest, PPI score at week 2, end of treatment (1 RCT, N=50). 

 
COLD PACKS vs CONTROL (1 RCT in MA) 
• There was NS difference between cold pack and control for: 

o Change on knee circumference (oedema) after the first application (1 RCT, N=23); 
• Cold packs were found to be significantly better than control for: 

o Change on knee circumference (oedema) after 10 applications, end of treatment (1 RCT, N=23; WMD –1.0, 95% CI -1.98 to –0.02, p=0.04). 
 
ICE PACKS vs CONTROL (1 RCT in MA) 
• There was NS difference and no clinical difference between ice packs and control for: 

o Pain difference at 3 weeks (end of treatment) and at 3 months post-treatment (1 RCT, N=26). 
 

Funding Not mentioned. 



Ref ID 2269 
Bibliographic 
reference 

J. G. Martin, L. P. Rodriguez, C. D. Mora, R. R. Torres, F. P. Gomez, and L. G. Pellico. Liquid nitrogen cryotherapy effect on gait and pain in subjects with 
osteoarthritis of the knee. Europa Medicophysica 34 (1):17-24, 1998. 

Study type & evidence 
level 

Non-comparative study: 3+ 

Aim To assess the efficacy of Liquid nitrogen cryotherapy in adults with knee OA.  
Number of patients Total N=26 

Single centre trial: Spain 
Patient characteristics  

• All participants were aged 49 to 73 years, had minimum or moderate (Kellgren Index grade II or III) knee OA (diagnosed by ACR criteria) and had 
mechanical pain in both joints for at least 3 months, showed articular deformation and reported creaking of the joints but showed no inflammation. 

• Patients were excluded if they had suspected conditions incompatible with cryotherapy, had unilateral OA of the knee or those with symptomatic 
degenerative joint disease of other lower limb joints, had prostheses of any lower limb joint, lower limb dysmetria of more than 2 cm, varus and 
valgus alterations of the static axis of the lower limbs more than 15o, any neurological disorder affecting the lower limbs. 

• Participants were also excluded if they were taking analgesic drugs for other painful conditions. 
• Participants receiving pharmacological treatment for arthritis had this suspended 5 days prior to the trial. 
 

Intervention Liquid nitrogen cryotherapy – Treatment of 5 minute sessions for 5 days/week for 3 weeks (15 sessions total) 
 
Vapourised liquid nitrogen was applied – a cryogenic probe was submerged in liquid nitrogen at -196oC for the extraction of a jet of nitrogen gas at a 
pressure of 5 bars and temperature between -120oC and -160oC. The gas was applied to the required area using a flexible tube (1.75m long) with a 
multidirectional nozzle. The jet was applied through the free end of the tube by continuous circular movement at 10 cm distance from the treatment zone. 
The cutaneous temperature of the knee area was maintained between 5oC and 10oC during the entire process. 

Comparison No comparison – change from baseline 
Length of follow-up 3 weeks (end of treatment) and follow-up at 15 days post-treatment 
Outcome measures McGill Pain questionnaire; Knee flexion and extension (degrees); quadriceps strength. 
Effect size  

 
• Compared to pre-treatment, Liquid nitrogen cryotherapy showed significant improvements in 

o Pain Rating Index Total (McGill Pain questionnaire), p=0.013; 
o Present Pain Intensity (McGill Pain questionnaire), p=0.002; 
o Right and left knee extension (p=0.04 and p=0.02 respectively); 
o Right and left quadriceps strength (p=0.01 and 0.006 respectively). 

 
• There was NS difference between pre- and post-treatment values for Liquid nitrogen cryotherapy for: 

o Right and left knee flexion. 
 
 

Outcome Baseline After 
treatment 

P value 



McGill Pain Questionnaire, mean 
Pain rating index Total 
Present Pain Intensity 

 
31.84 (11.4) 
54.8 (18.3) 

 
25.5 (12.1) 
40.2 (22.5) 

 
0.013 
0.002 

Right Knee flexion, degrees, mean 104.96 (11.5) 106.15 (8.6) 0.42 
Left Knee flexion, degrees, mean 106.13 (8.8) 106.3 (7.6) 0.85 
Right Knee extension, degrees, mean 178.5 (4.5) 179.7 (3.8) 0.04 
Left knee extension, degrees, mean 179.12 (2.9) 180.4 (2.8) 0.02 
Right quadriceps strength, mean 4.56 (0.61) 4.85 (0.53) 0.01 
Left quadriceps strength, mean 4.65 (0.48) 4.96 (0.44) 0.006  

Funding Grant from Spanish Education and Culture Ministry 
Ref ID 257 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

D. Evcik, V. Kavuncu, 
A. Yeter, and I. Yigit. 
The efficacy of 
balneotherapy and 
mud-pack therapy in 
patients with knee 
osteoarthritis. Joint, 
Bone, Spine: Revue du 
Rhumatisme 74 (1):60-
65, 2007. 
 
ID 2760 
 

RCT: 1- 
 
Turkey. 
 
 
• Randomisation: 

poor method 
(patients 
assigned 
according to 
their order of 
admittance) 

• No ITT analysis 
• No mention of 

blinding 

Total N=80 
(N=25 
balneotherapy, 
N=29 mud 
pack, N=26 
hot-pack). 
 
Drop-outs: 
14% mud-
pack, 3.8% hot 
pack.   
 
 

Inclusion criteria: knee 
OA (ACR criteria). 
 
Exclusion criteria: 
Effusion in knees, 
previous knee 
arthroplasty, severe 
cardiovascular diseases 
and peripheral vascular 
diseases, those having 
physical therapy, IA 
corticosteroids or 
hyaluronic acid 
injections within 6 
months. 
 
Baseline 
characteristics: 
MUD-PACK - 22% 
female; mean age 57 
years (SD 9); BMI 30.6 
kg/m2 ; disease duration 
7 years (SD 4.9); 
WOMAC pain 11.0 (SD 
3.3). 
 
HOT-PACK - 24% 
female; mean age 60 

Mud-pack 
therapy: 
heated to 
42oC and 
applied over 
knees for 
20mins. 
 
Therapies 
were 
administered 
once a day 
and five 
times/week 
for 2 weeks 
(10 
sessions). 
 
 

Hot-pack 
therapy: 
heated to 
42oC and 
applied over 
knees for 
20mins. 
 
Therapies 
were 
administered 
once a day 
and five 
times/week 
for 2 weeks 
(10 
sessions). 

2 weeks 
(end of 
treatment). 

Pain (VAS); 
WOMAC 
(total, pain, 
physical 
function); 
Quality of 
Life (NHP); 
physician’s 
global 
assessment.  
 

Not mentioned.  



years (SD 9.2); BMI 
30.4 kg/m2 ; disease 
duration 6 years (SD 
5.5); WOMAC pain 9.9 
(SD 4.4). 
 

Effect size 
 
• There was NS difference between the groups for WOMAC Pain, WOMAC physical function, Pain (VAS). 
 

 
 
 

Osteoarthritis Guideline – Chapter 6 
 
Contents: 
 
6.1. Exercise and manual therapy 
 
6.2. Weight loss 
 
6.3. Electrotherapy 
 
6.4. Acupuncture 
 
6.5. Aids and devices 
 
6.6. Nutraceuticals 
 
6.7. Invasive treatments for knee osteoarthritis 
 
 
6.1. Exercise and manual therapy 
 

EX1: In adults with OA, is exercise therapy more effective than: 
• Placebo or no treatment 
• Other treatments (e.g. dietary weight loss, education) 

With respect to symptoms, function, and quality of life? 
 
EX2: In adults with OA, what are the relative benefits and harms of different exercise therapies (strengthening, aerobic training, home-based, group class) versus no exercise 
therapy with respect to symptoms, function, and quality of life? 



 
Bibliographic reference M. Borjesson, E. Robertson, L. Weidenhielm, E. Mattsson, and E. Olsson. Physiotherapy in knee osteoarthrosis: effect on pain and walking. 

Physiotherapy Research International 1 (2):89-97, 1996. 
Study type and evidence level RCT1+ 
Aim To evaluate the effect of commonly used exercise therapies compared to a control group in adults with knee OA who were referred for surgery in terms 

of gait, range of motion, and measurements of muscle strength.  
Number of patients N=68; N=34 (physiotherapy program), N=34 (control group) 
Patient characteristics Baseline characteristics Exercise group (N=34) Control group (N=34) 

Age (years), mean 64 (±4) 64 (±5) 
Body weight, mean, kg 85 (±13) 80 (±12) 
Male/female 17/17 17/17 
OA grade 1 7 8 
OA grade 2 15 13 
OA grade 3 12 13  

Intervention Exercises (strength and ROM of knee, and strength of whole leg) undertaken in groups thrice weekly over 5 weeks in an outpatient physiotherapy 
setting with participants instructed to perform same exercises at home twice a week. 

Comparison Control group received the same evaluation tests, but did not receive exercise therapy.  
Length of follow-up Participants were assessed at study entry and 3 months later as close to the end of the training period as possible. 
Outcome measures Patient assessment of pain during walking, patient assessment of passive ROM, knee flexion/extension, muscle strength, gait analysis.  
Effect size •  Pain during walking (Borg 11-grade scale) – NS difference found between exercise and control groups at study end-point or within treatment 

groups in comparison to baseline measures 
• Passive ROM (goniometer) – NS difference between exercise and control groups at study end-point 
• Knee flexion/extension – NS difference between exercise and control groups at study end-point in terms of ascending steps 
• Knee flexion/extension – 13/34 (38%) of exercise group improved their ability to step down versus 4/34 (12%) of the control group; 1/34 (3%) of 

exercise group had a worsened ability to step down versus 8/34 (24%) in the control group.  
• Muscle strength – NS difference in mean peak torque values for knee extensor and flexor muscles between exercise and control groups at study 

end-point or within treatment groups in comparison to baseline measures.  
• Gait analysis – NS difference between exercise and control groups at study end-point  on free walking speed, step frequency, stride length/lower 

extremity length, gait cycle, range of stance knee flexion, and range of swing knee flexion.  
• Randomisation method: patients were chosen by drawing numbers at random 
• All examinations made by an independent physiotherapist – implies investigator (single) blinding. 
• All 68 participants completed study, but due to technical failures 5 patients in exercise group and 2 in the control group were not tested with the 

dynamometer, and 2 participants in each group were not tested with the electrogoniometers.  
 
 

Funding Not reported. 
Ref Id 310 
Bibliographic reference B. C. Focht, W. J. Rejeski, W. T. Ambrosius, J. A. Katula, and S. P. Messier. Exercise, self-efficacy, and mobility performance in overweight and obese 

older adults with knee osteoarthritis. Arthritis & Rheumatism 53 (5):659-665, 2005. 
 



Study type and evidence level RCT1++ 
Aim To determine whether long-term exercise and dietary weight loss are more effective alone or combined compared to usual care in improving self-

efficacy for mobility and performance related mobility in older overweight and obese adults with knee OA.  
Number of patients N=316 recruited; N=78 (healthy lifestyle education), N=82 (diet only), N=80 (Exercise only), N=76 (diet + exercise) 
Patient characteristics • 252/316 (80%) of those randomised completed the study, with retention not differing between the 4 groups 

• Although not reported here, participant characteristics were the same as those reported in Ref Id 84, as this reports on the same study, but 
different outcomes 

 
Intervention Participants in the exercise only and the diet plus exercise groups received the same exercise intervention, which consisted of 3 sessions per week 

with an aerobic phase (15min), resistance-training phase (15min), second aerobic phase (15min), and cooling down phase (15min). For the first 4 
months the intervention was facility based, and thereafter for the next 14 months participants remained in this program, transferred to home exercise, 
or alternated between the two settings.  
 
Participants in the diet only and diet plus exercise groups received the same diet intervention, which consisted of an intensive phase (heightening 
awareness and behaviour change) of 17 weekly sessions, a transition phase (assistance with reaching and maintaining weight loss goals) of 4 
sessions over 8 weeks, and a maintenance phase (maintaining weight loss, counselling for poor adherence) of 1 session per month and telephone 
contacts every two weeks for the remaining period of the study.  
  

Comparison Healthy lifestyle control group met one hour per month for first 3 months and received presentations on OA, obesity, and exercise from a health 
educator, followed by monthly telephone contact during months 4-6, and contact every other month for months 7-18. During telephone contact, 
participants were questioned about pain, medication use, illnesses and hospitalization. 

Length of follow-up Data was collected at baseline, 6 and 18 months post-randomisation. 
Outcome measures Self-efficacy for mobility, performance-related mobility, independent and mediational role of self-efficacy and pain on performance 
Effect size • At 18 months follow-up mixed model analyses of covariance of baseline adjusted change showed that exercise plus diet produced greater 

improvements in mobility-related self-efficacy when compared with the healthy lifestyle control group (p=0.0035) 
• At 18 months follow-up, self-efficacy scores for stair-climb and 6-minute walk were significantly improved in the exercise plus diet group versus 

the control group (p=0.005; p=0.0006), while scores for walking also improved significantly in the exercise alone versus the control group (p value 
not reported).  

• In regard to performance measures of mobility, the exercise plus diet group had a significant improvement in stair-climb time compared to the 
control group (p=0.0249) at 18 months 

• In regard to performance measures of mobility, both the exercise plus diet group and the exercise group alone showed significant improvements 
in walking distance compared to the control group (both p<0.0001) at 18 months 

• Mixed model ANCOVA analyses demonstrated that baseline walking self-efficacy, change in walking self-efficacy, and change in pain were 
significant predictors of change in baseline adjusted 6-minute walking distance (p<0.0001, p<0.0001, p=0.0121) 

• Mixed model ANCOVA analyses demonstrated that baseline stair-climb self-efficacy, change in stair-climb self-efficacy, baseline pain, and 
change in pain were significant predictors of change in baseline-adjusted stair-climb time (p=0.0053, p<0.0001, p=0.0069, p=0.0019) 

• In each analysis the changes in self-efficacy and pain remained independent predictors of mobility-related performance after including terms of 
the group effects 

 
• Single blind study 



• Variable-block randomization method with assignments to 4 groups computer-generated within each stratum 
• People with co-morbid medical conditions, e.g vascular disease, hypotension, stroke, diabetes excluded 
• Data collectors blinded to treatment assignment of participants 
• ITT analysis used 
• 252/316 participants completed study, with dropouts not differing significantly between comparison groups in terms of demographic characteristics.  

Funding Two NIH and one General Clinical Research Centre grants.  
Ref Id 1962 
Bibliographic reference Lin YS Yang RC Lee CL Huang MH. A comparison of various therapeutic exercises on the functional status of patients with knee osteoarthritis. Seminars 

in Arthritis and Rheumatism 32 (6):398-406, 2003. 
 

Study type and evidence 
level 

RCT1+ 

Aim To determine the effects of isokinetic muscle strengthening exercise versus isotonic muscle strengthening exercise versus isometric muscle-strengthening 
exercise versus control group in adults with knee OA in relation to the outcomes of pain, ambulation activity, disability, knee flexion and extension.   

Number of patients N= 132 recruited; N=33 (isokinetic exercise), N=33 (isotonic exercise), N=33 (isometric exercise), N=33 (control group) 
Patient characteristics  

• All participants had moderate (Altman grade II) bilateral knee OA 
• People with respiratory or cardiac dysfunction or combined ankle or hip pain were excluded  
• Age range was 45 to 77, mean 62 ± 4.5 
• Female/male ratio 93/39 
• Duration of knee pain ranged from 4 months to 9 years 
• No other baseline characteristics reported and stratification of characteristics by treatment group not reported 

Intervention Isokinetic exercise: Stretching quadriceps and hamstrings after application of hotpacks was followed by a five-minute warm-up, with insokinetic muscle-
strengthening program performed 3 times a week for 8 weeks on each knee.  Intensity of exercise increased from 1 to 5 sets during sessions 1-5, and 
remained at 6 sets for sessions 6-24. Each set involved repetitions of concentric and eccentric contractions for extensors and flexors.  
 
Isotonic exercise: Stretching quadriceps and hamstrings after application of hotpacks was followed by a five-minute warm-up, with isotonic muscle-
strengthening program performed 3 times a week for 8 weeks on each knee.  Intensity of exercise increased from 1 to 5 sets during sessions 1-5, and 
remained at 6 sets for sessions 6-24. Each set involved 5 repetitions of concentric and eccentric contractions at the maximum velocity the lever arm could 
achieve during the forward and backward motion.  
 
Isometric exercise: Exercise protocol was the same as for isokinetic and isotonic exercise groups. The speed of passive forward or backward motion was 
set at 30°/second. 
 
After completing treatment isokinetic and isotonic exercise groups received 15 minute home-exercise (stationary bike), and isometric group received  
contraction and extension exercises to be performed until follow-up one year later.  

Comparison All 4 groups (including control) received 20 mins of hotpacks and 5 mins of ROM exercise. Control group did not receive any other form of exercise 
intervention. 

Length of follow-up Data was collected at baseline, 8 weeks, and at follow-up 1 year after treatment completion.  
Outcome measures Pain severity, ambulation activity, disability, peak torque of knee flexion and extension 



Effect size Outcome, mean ± SD Isokinetic  Isotonic  Isometric  Control group 
Pain (VAS score) at study 
endpoint, 

3.1 ± 1.2 (58)* 2.6 ± 0.7 (62)*† 3.6 ± 0.6 (62) 4.4 ± 0.4 (66) 

Pain (VAS score) at 
follow-up 

2.5 ± 1.8 (56)* 2.0 ± 1.4 (58)* † 3.2 ± 1.6 (60)* 6.1 ± 1.3 (54) 

Ambulatory speed, m/min 
at study endpoint 

87 ± 3 (29)* 85 ± 4 (31) * 78 ± 5 (31)* † 70 ± 3 (33) 

Ambulatory speed, m/min 
at follow-up 

94 ± 7 (28)* † 85 ± 8 (29)* 79 ± 7 (30)* 65 ± 5 (27) 

Disability (LI 17 
questionnaire) at study 
endpoint 

4.8 ± 0.7 (29)* 5.3 ± 1.3 (31)* 5.6 ± 0.7 (31) *† 6.9 ± 1.1 (33) 

Disability (LI 17 
questionnaire) at follow-up 

3.1 ± 1.6 (28)* † 4.0 ± 1.4 (29)* 4.8 ± 1.5 (30)* 7.6 ± 1.5 (27) 

• *Significant difference on outcome in each exercise group compared with control (p<0.05) 
• †Significant difference on outcome compared with other exercise groups 
 
• In terms of mean peak torque of knee extension in concentric contraction at 60 degrees, isometric exercise showed a significant change compared to 

other exercise groups at study end-point and follow-up (p<0.05), with all exercise groups showing a significant change compared to the control group 
at these assessment points (p<0.05) 

• In terms of mean peak torque of knee extension in eccentric contraction at 60 degrees, isometric exercise showed a significant change compared to 
other exercise groups at study endpoint and follow-up (p<0.05), with all exercise groups showing a significant change compared to the control group at 
these assessment points (p<0.05) 

• In terms of mean peak torque of knee flexion in eccentric contraction at 60 degrees, isometric exercise showed a significant change compared to 
other exercise groups at study endpoint and follow-up (p<0.05), with all exercise groups showing a significant change compared to the control group at 
these assessment points (p<0.05) 

• In terms of mean peak torque of knee flexion in concentric contraction at 60 degrees, isokinetic exercise showed a significant change compared to 
other exercise groups at study endpoint and follow-up (p<0.05) 

• In terms of mean peak torque of knee extension in concentric contraction at 180 degrees, isokinetic exercise showed a significant change compared 
to other exercise groups at study endpoint and follow-up (p<0.05), with all exercise groups showing a significant change compared to the control group 
at follow-up (p<0.05) 

• In terms of mean peak torque of knee extension in eccentric contraction at 180 degrees, isokinetic exercise showed a significant change compared to 
other exercise groups at study endpoint and follow-up (p<0.05), with all exercise groups showing a significant change compared to the control group at 
follow-up (p<0.05) 

• In terms of mean peak torque of knee flexion in concentric contraction at 180 degrees, isokinetic exercise showed a significant change compared to 
other exercise groups at study endpoint and follow-up (p<0.05), with all exercise groups showing a significant change compared to the control group at 
follow-up (p<0.05) 

• In terms of mean peak torque of knee flexion in eccentric contraction at 180 degrees, isokinetic exercise showed a significant change compared to 
other exercise groups at study endpoint and follow-up (p<0.05), with all exercise groups showing a significant change compared to the control group at 
follow-up (p<0.05) 



• N=8 participants stopped therapeutic exercises due to pain during exercise (N=4 isokinetic, N=2 each in isotonic and isometric), and N=10 
participants lost to follow-up (N=1 isokinetic, N=2 isotonic, N=1 isometric, N=6 control group), sample attrition therefore 14% 

• Random assignment by a secure system of sequentially numbered 1-4 opaque sealed envelopes 
• Investigator responsible for group allocation was blinded to the treatment participants received (single blind RCT) 
• ITT analysis not stated, and unclear whether per protocol or ITT analysis used 
 

Funding Grant from the National Science Council of Taiwan  
Ref Id 1307 
bibliographic reference Blumenthal J. Keefe FJ. Effects of spouse-assisted coping skills training and exercise training in patients with osteoarthritic knee pain: a randomized 

controlled study. Pain 110 (3):539-549, 2004. 
 

Study type and evidence 
level 

RCT1+ 

Aim To evaluate the effects of spouse-assisted coping skills training alone or in combination with exercise therapy versus exercise alone versus a control group 
(routine care) in adults with knee OA in respect to aerobic fitness, muscle strength, coping with pain, self efficacy, pain and psychological disability.   

Number of patients Total N=72; Spouse-assisted coping skills (SACS) N=18, SACS plus exercise N=20, Exercise N=16; control N=18  
Patient characteristics Characteristics  SACS (N=18) SACS + EX (N=20) Ex  (N=16 ) Control (N=18) 

Age (years), mean  60.00 60.20 60.25 57.56 
% female 50 65 37.5 61 
• All participants were married and diagnosed with OA of the knees and having persistent knee pain 
• N=5 participants withdrew from the study, 2 from SACS group, 1 from SACS + exercise group, and 2 from control group 
• No between group differences were found for any of the pre-treatment measures except for AIMS scale pain item (p=0.006) – SACS and SACS + 

exercise groups had higher pre-treatment levels of pain than other groups 
• Therefore each participant’s pre-treatment score on AIMS pain measure was used as additional covariate in subsequent outcome analyses 

Intervention Participants in the SACS group attended 12 weekly 2-hr group sessions with spouses on pain management theory,  training in management techniques, 
and couples skills training.  
 
Participants in the SACS + exercise group attended 12 weekly 2-hr SACS group sessions and three supervised group exercise sessions for 12 weeks. 
SACS + exercise differed from SACS only group in that relation between pain coping skills and exercise emphasized in SACS sessions, and spouse 
attended one session per week of exercise therapy to coach patient on pain coping during exercise.  

Comparison Participants in the exercise group attended three supervised group exercise sessions for 12 weeks, which consisted of cardiopulmonary endurance 
training, strength training, and flexibility/ROM. Spouses did not attend any exercise sessions. 
 
Participants in the control group continued with routine care but neither they nor their spouses attended SACS training or exercise therapy sessions.  

Length of follow-up Participants were re-tested at the end of the 12-week treatment phase of the study.  
Outcome measures Aerobic fitness, muscle strength, pain coping, self-efficacy, pain and psychological disability 
Effect size  

• For aerobic fitness (peak VO2K) statistically significant differences favouring a) SACS + exercise compared to SACS alone (24.7 versus 20.71; 
p=0.002) and the control group (24.7 versus 21.78 p=0.02), b) Exercise alone compared to SACS alone (24.05 versus 20.71; p=0.02) were reported.  



• For muscle strength outcomes, statistically significant differences favouring a) exercise only (leg extensions) versus SACS (p=0.004) and control 
group (p<0.001); and SACS + exercise versus SACS (p=0.023) and control group (p=0.005), b) exercise only (leg flexion) versus SACS (p=0.001) 
and control group (p<0.001); and SACS + exercise versus SACS (p=0.001) and control group (p=0.001), c) exercise only (bicep curl) versus SACS 
(p=0.04) and control group (p=0.004); and SACS + exercise versus control group (p=0.015). 

• For the outcome of self-efficacy (Arthritis Self-Efficacy Scale), statistically significant differences favoured a) SACS + exercise versus exercise only 
(73.29 versus 54.9; p=0.003) and the control group (73.29 versus 51.95; p=0.001), b) SACS only versus exercise (69.49 versus 54.9; p=0.03) and 
control group (69.49 versus 51.95; p=0.005) 

• For the outcome of spouses’ ratings of patients pain control (CSQ), statistically significant differences favoured a) SACS + exercise versus exercise 
(2.13 versus –1.71; p=0.003), and b) SACS versus exercise (2.09 versus –1.71; p=0.005) 

• There were NS differences between groups for the effects of treatment on pain and psychological disability measured by the AIMS scale.  
• Randomisation method not stated 
• Blinding of participants/investigators not stated, so assume study is unblinded 
• Authors note that small sample size may have limited the ability of the study to detect moderate treatment effects 
• Participating couples had good marital relationships, so study results may not be generalised to couples with marital problems 

 
Funding National Institute of Arthritis and Musculoskeletal Diseases grant 
Ref Id 1318 
Bibliographic reference C. Lefler and W. J. Armstrong. Exercise in the treatment of osteoarthritis in the hands of the elderly. Clinical Kinesiology: Journal of the American 

Kinesiotherapy Association 58 (2):1-6, 2004. 
Study type and evidence 
level 

RCT1+ 

Aim To determine the effects of strength training in adults with OA of the hands in comparison to a no-treatment control group in respect to grip strength, pinch 
strength, finger range of motion, and joint pain.  

Number of patients N=19; N=9 (8 females/1 male exercise therapy), N=10 (9 females/1male control group) 
Patient characteristics • 17 females/2 males 

• Age range 58-90 (mean ± SD 81 ± 9 years) 
• Subjects matched according to age, gender and extent of hand OA (initial finger ROM and pain level) 
• No co-morbidity 

Intervention Strength training exercises three times a week including isometric resistance and isotonic resistance (rice grabs, pinch roll lifting, wrist rolls) at monitored 
sessions over the 6-week study period. Participants who missed more than 2 sessions were excluded from the analysis.   

Comparison Control participants did not receive exercise sessions and were encouraged to continue normal activities during the 6 week study period. They were 
measured for study outcomes at start and end of the study.  

Length of follow-up Final assessment was conducted at 6 weeks.  
Outcome measures Grip strength, pinch strength, finger range of motion, joint pain 
Effect size •  NS difference in pain measurement (six-point rating scale) at study end-point between or within treatment groups over time  

• Statistically significant difference in grip strength (Jamar dynamometer) at study end-point favoured the exercise group (p<0.05) 
• NS difference in range of motion (goniometer) at study end-point between or within treatment groups over time 
• NS difference on pinch measures (Jamar pinch gauge) at study end-point between treatment groups 
• Small sample size  



• Method of randomisation not reported 
• Presence or absence of blinding not reported 
• 3/9 participants in exercise therapy group were excluded from analysis as they missed more than 2 exercise sessions due to unrelated health 

reasons.  
 

Funding Not reported. 
Ref Id 1062 
Bibliographic reference S. P. Messier, T. D. Royer, T. E. Craven, M. L. O'Toole, R. Burns, and W. H. Ettinger, Jr. Long-term exercise and its effect on balance in older, 

osteoarthritic adults: results from the Fitness, Arthritis, and Seniors Trial (FAST). Journal of the American Geriatrics Society 48 (2):131-138, 2000. 
 

Study type and evidence 
level 

RCT1+ 

Aim To determine the long-term effects of aerobic walking versus health education control versus weight training in older adults with knee OA in relation to 
static postural stability  

Number of patients N=103 recruited; N=33 (aerobic), N=36 (health education), N=34 (weight training) 
Patient characteristics Characteristic (baseline) Aerobic N=33 Health ed N=36 Weight training N=34 

Female, (%) 82 78 68 
Age (years), Mean ± SE 70.3 ± 1.3 69.2 ± 1.0 67.2 ± 0.9 
BMI kg/m², Mean ± SE 31.4 ± 1.0 32.5 ± 0.9 30.1 ± 0.9 
Heart disease, N 3 3 3 
Hypertension, N 15 20 13 
Arthritis, other area, N 25 24 21 
Diabetes, N 1 4 5 
Cancer, N 1 3 3 
Vascular disease, N 1 5 1 

 
• Eligibility included pain on most days of month in one or both knees 
• Radiographic evidence of knee OA in tibial-femoral region of painful knee 
• No dementia, active cancer, anemia, severe renal insufficiency, hepatic disease, inability to walk unassisted at least 128 m in 6 minutes 

Intervention Both aerobic exercise and weight training sessions occurred 3 days a week for 18 months, with 18-month intervention divided into 30-month facility-based 
program followed by 15-month home-based program.  
Aerobic exercise included 5-min warm-up, 40 min walking phase and 5-min cool-down phase.  
Weight training consisted of warm-up, nine upper and lower body exercises using dumbbells and cuff weights, and cool-down phase.  
Goal of the 15-month home-based phase was to maintain level and frequency of exercise attained during the facility phase, consisting of transition phase 
(months 4-6) with bi-weekly contacts (4 home visits and 6 telephonic) and maintenance phase with tri-weekly telephone contacts (months 6-9) and 
monthly contacts (months 9-18).  
 

Comparison Healthy lifestyle group divided into groups of 12-15 to participate in monthly on-site health education sessions (months 1-3) lasting one hour and consisting 
of presentation of OA material and socialization period. In the transition period bi-weekly telephone contacts on health status were made (months 4-6), 
followed by monthly phone calls (months 7-18) on the same subject matter during the maintenance phase.  



Length of follow-up Participants were tested at baseline, 3 months, 9 months, and 18 months.  
Outcome measures Double-leg stance, single-leg stance 
Effect size • At 18 months there was NS difference between the three groups on the measures relevant to double-leg stance eyes open position outcome (area, 

root mean square of centre of pressure, average velocity) 
• At 18 months both exercise groups performed significantly better on the root mean square of centre of pressure and area measures for double-leg 

stance eyes closed position  (aerobic both p=0.02; weight training both p<0.001) compared to the healthy education control group 
• At 18 months the weight training group had significantly slower velocity measures for double-leg stance eyes closed position in comparison to the 

education control group (p=0.001) 
• At 18 months the aerobic group had significantly more time spent in single-leg stance in eyes open position compared to the health education group 

(p=0.016), but there were NS differences between the weight training and health education group on this outcome 
• At 18 months there were NS differences between all three groups on all other measures (area, root mean square of centre of pressure, average 

velocity) relevant to single-leg stance in eyes open position outcome. 
• At 18 months there were NS differences between all three groups on all measures (balance time, area, root mean square of centre of pressure, 

average velocity) relevant to single-leg stance in eyes closed position outcome. 
 
• Single blind, two-site study 
• Stratified variable block randomization, with block sizes determined randomly to ensure investigators could not infer future randomisation accurately 
• Current study is sub-group of larger study, but demographic and clinical characteristics mirrored that of larger sample of main study 
• NS difference in compliance with interventions across the two exercise groups 
• ITT analysis used 
• No power calculation reported 
 

Funding Three grants from the National Institute of Aging 
Ref Id 256 
Bibliographic reference S. P. Messier, C. D. Thompson, and W. H. Ettinger, Jr. Effects of long-term aerobic or weight training regimens on gait in an older, osteoarthritic 

population. Journal of Applied Biomechanics 13 (2):205-225, 1997. 
 

Study type and evidence 
level 

RCT1+ 

Aim To determine the long-term effects of aerobic walking versus health education control versus weight training in older adults with knee OA in respect to gait 
mechanics and knee pain.  

Number of patients N=103 recruited; N=33 (aerobic), N=36 (health education), N=34 (weight training) 
Patient characteristics Characteristic (baseline) Aerobic N=33 Health ed N=36 Weight training N=34 

Female, (%) 82 78 68 
Age (years), Mean ± SE 70.3 ± 1.3 69.2 ± 1.0 67.2 ± 0.9 
BMI kg/m², Mean ± SE 31.4 ± 1.0 32.5 ± 0.9 30.1 ± 0.9 

 
• Eligibility included pain on most days of month in one or both knees 
• Radiographic evidence of knee OA in tibial-femoral region of painful knee 



• No dementia, active cancer, anemia, severe renal insufficiency, hepatic disease, inability to walk unassisted at least 128 m in 6 minutes 
Intervention Both aerobic exercise and weight training sessions occurred 3 days a week for 18 months, with 18-month intervention divided into 30-month facility-based 

program followed by 15-month home-based program.  
Aerobic exercise included 5-min warm-up, 40 min walking phase and 5-min cool-down phase.  
Weight training consisted of warm-up, nine upper and lower body exercises using dumbbells and cuff weights, and cool-down phase. Goal of the 15-month 
home-based phase was to maintain level and frequency of exercise attained during the facility phase, consisting of transition phase (months 4-6) with bi-
weekly contacts (4 home visits and 6 telephonic) and maintenance phase with tri-weekly telephone contacts (months 6-9) and monthly contacts (months 9-
18).  
 

Comparison Healthy lifestyle group divided into groups of 12-15 to participate in monthly on-site health education sessions (months 1-3) lasting one hour and consisting 
of presentation of OA material and socialization period. In the transition period bi-weekly telephone contacts on health status were made (months 4-6), 
followed by monthly phone calls (months 7-18) on the same subject matter during the maintenance phase.  

Length of follow-up Participants were tested at baseline, 3 months, 9 months, and 18 months.  
Outcome measures Walking velocity, stride length, knee mean angular velocity, knee pain frequency, knee pain intensity  
Effect size • At 18 months the aerobic group and weight training groups had a significantly greater walking velocity versus the education control group (117.70cm/s 

versus 107.41cm/s, p=0.001; 115.20 versus 107.41cm/s, p=0.03) 
• At 18 months both absolute and relative stride length were significantly longer in the aerobic group compared to the education control group (124.97 

cm versus 117.43cm; p≤0.03), whereas the weight-training group had NS difference on these outcomes compared to education control group  
• At 18 months knee mean angular velocity was significantly greater in aerobic group compared to the healthy education control group (p=0.04), 

whereas there was NS differences on this outcome between the weight-training and education control groups 
• At 18 months the aerobic group had significantly lower pain scores for transfer (getting in and out of bed, chair, car etc) intensity and frequency 

compared to the health education control group (1.92 versus 2.33, 2.61 versus 3.04; both p<0.001), but difference in scores for pain for ambulation 
intensity and frequency were NS between the aerobic and the control groups 

• At 18 months the weight training group had significantly lower pain scores for transfer intensity and frequency compared to the health education 
control group (1.96 versus 2.33, 2.90 versus 3.04; both p=0.04), but difference in scores for pain for ambulation intensity and frequency were NS 
between the weight training and the control groups 

 
• Single blind, two-site study 
• Stratified variable block randomization, with block sizes determined randomly to ensure investigators could not infer future randomisation accurately 
• No power calculation reported 
• Compliance with exercise was NS between exercise groups (aerobic 56% versus weight-training 57% at 18 months) 
• Not reported whether ITT analysis used 
 
  

Funding Not reported 
Ref Id 722 
Bibliographic reference S. P. Messier, R. F. Loeser, G. D. Miller, T. M. Morgan, W. J. Rejeski, M. A. Sevick, W. H. Ettinger, Jr., M. Pahor, and J. D. Williamson. Exercise 

and dietary weight loss in overweight and obese older adults with knee osteoarthritis: the Arthritis, Diet, and Activity Promotion Trial.[see 
comment]. Arthritis & Rheumatism 50 (5):1501-1510, 2004. 
 



Study type and evidence level RCT1++ 
Aim To determine whether long-term exercise and dietary weight loss are more effective alone or combined compared to usual care in improving 

function, pain, and mobility in older overweight and obese adults with knee OA.  
Number of patients N=316 recruited; N=78 (healthy lifestyle education), N=82 (diet only), N=80 (Exercise only), N=76 (diet + exercise) 
Patient characteristics Characteristic (baseline) Healthy lifestyle 

N=78 
Diet only N=82 Exercise only 

N=80 
Diet + exercise 
N=76 

Female, (%) 68 72 74 74 
Age (mean ± SEM years) 69 ± 0.1 68 ± 0.7 69 ± 0.8 69 ± 0.8 
BMI,mean ± SEM kg/m² 34.2 ± 0.6 34.5 ± 0.6 34.2 ± 0.6 34.0 ± 0.7 
Hypertension, (%) 46 51 54 44 
CHD, (%) 28 23 34 26 
Diabetes, (%) 9 6 11 12 
OA in other joints, (%) 58 58 55 53 

 
 

Intervention Participants in the exercise only and the diet plus exercise groups received the same exercise intervention, which consisted of 3 sessions per 
week with an aerobic phase (15min), resistance-training phase (15min), second aerobic phase (15min), and cooling down phase (15min). For 
the first 4 months the intervention was facility based, and thereafter for the next 14 months participants remained in this program, transferred to 
home exercise, or alternated between the two settings.  
 
Participants in the diet only and diet plus exercise groups received the same diet intervention, which consisted of an intensive phase 
(heightening awareness and behaviour change) of 17 weekly sessions, a transition phase (assistance with reaching and maintaining weight loss 
goals) of 4 sessions over 8 weeks, and a maintenance phase (maintaining weight loss, counselling for poor adherence) of 1 session per month 
and telephone contacts every two weeks for the remaining period of the study.  
  

Comparison Healthy lifestyle control group met one hour per month for first 3 months and received presentations on OA, obesity, and exercise from a health 
educator, followed by monthly telephone contact during months 4-6, and contact every other month for months 7-18. During telephone contact, 
participants were questioned about pain, medication use, illnesses and hospitalization. 

Length of follow-up Data was collected at baseline, 6 and 18 months post-randomisation. 
Outcome measures Self-reported physical function, weight, measures of mobility, pain, knee radiographs.  
Effect size • Self-reported physical function (WOMAC) - there was a statistically significant difference favouring diet plus physical exercise group versus 

the healthy lifestyle control (p<0.05), with NS differences reported for the exercise and diet-only groups versus the healthy lifestyle control 
(ANCOVA using baseline function and sex as covariates).  

• Weight loss – diet only and diet plus exercise groups had significantly more weight loss versus healthy lifestyle group (p<0.05), with mean 
% body weight loss for the 4 groups being as follows: 4.9% (diet only) versus 5.7% (diet + exercise) versus 3.7% (exercise only) versus 
1.2% (healthy lifestyle) 

• X-ray changes in medial and lateral joint space width – NS differences between or within groups at 18 months relative to baseline 
measures.  

Outcome Healthy lifestyle control, 
change from baseline at 18 
months, 95%CI 

Diet only, change from 
baseline at 18 months, 
95%CI 

Exercise only, change 
from baseline at 18 
months, 95%CI 

Diet + exercise, change 
from baseline at 18 months, 
95%CI 



6 min walk distance, 
m 

-4.72 (-29.75 to 20.31) 9.65 (-15.79 to 35.09) 48.58 (22.87 to 74.29)* 61.61 (35.9 to 87.32)* 

Stair-climb time, 
seconds 

-0.22 (-1.71 to 1.27) -1.31 (-2.84 to 0.22) -1.63 (-3.16 to –0.10) -2.54 (-4.13 to –0.95)* 

Pain, WOMAC 
score 

-1.23 (-2.11 to –0.35) -1.07 (-1.95 to –0.19) -0.40 (-1.32 to 0.52) -2.20 (-3.12 to –1.28)* 

*p ≤ 0.05 versus healthy lifestyle control group 
 
• Single blind study 
• Variable-block randomization method with assignments to 4 groups computer-generated within each stratum 
• People with co-morbid medical conditions, e.g vascular disease, hypotension, stroke, diabetes excluded 
• Data collectors blinded to treatment assignment of participants 
• Power calculation present 
• 252/316 participants completed study, with dropouts not differing significantly between comparison groups in terms of demographic 

characteristics.  
Funding Two NIH grants.  
Ref Id 84 

Bibliographic reference K. Ones, S. Tetik, C. Tetik, and N. Ones. The effects of heat on osteoarthritis of the knee. The Pain Clinic 18 (1):67-75, 2006. 
 

Study type and evidence 
level 

RCT1+ 

Aim To evaluate the effects of exercise therapy with or without hotpacks and ultrasound in patients with knee OA in respect to pain, disability and functional 
capacity. 

Number of patients N=80; N=40 (hotpacks, ultrasound, exercise therapy), N=40 (exercise therapy only) 
Patient characteristics Baseline characteristics H-packs, U-sound, Ex (N=40) Ex only (N=40) 

Age (years), mean 58.86 ± 6.79 59.24 ± 6.92 
BMI (kg/m²) 28.2 ± 6.8 28.8 ± 5.9 
Male/female 11/29 13/27 
Duration of pain (years) 6.1 ± 5.9 5.8 ± 4.8 
X-ray severity grade 1 12 13 
X-ray severity grade 2 19 17 
X-ray severity grade 3 9 10 
• Treatment groups were homogenous for sex, age, weight, clinical severity, duration of pain, BMI, X-ray scores, WOMAC (pain, stiffness, function) 

scores and VAS (pain at rest, walking pain) scores.  
• All subjects were diagnosed with OA in both knees. 

 
Intervention For 15 days participants received hotpacks placed on knees for 20 minutes followed by deep heating with ultrasound (applied to superomedial and lateral 

knee regions of knee) by the same therapist for a period of 5 minutes for each knee in each session. Participants were instructed by the physical therapist 
on the performance of exercises (isometric, isotonic, and dynamic stepping) to be conducted each day for 15 days at home.  

Comparison Participants were instructed by the physical therapist on the performance of exercises (isometric, isotonic, and dynamic stepping) to be conducted each 



day for 15 days at home. 
Length of follow-up Participants were assessed at study entry, at 3 weeks, and 16 weeks after baseline assessment.  
Outcome measures Pain at rest during night (VAS), pain during walking (VAS), WOMAC pain, WOMAC stiffness, and WOMAC function.  
Effect size Outcome  H-packs, U-sound, Ex (N=40) EX only (N=40) 

WOMAC pain (baseline) 15 ± 2.9 16.3 ± 2.6 
WOMAC pain (week 16) 9.2 ± 4.8* 11.6 ± 3.6 
WOMAC stiffness (baseline) 6.9 ± 2.1 7.0 ± 1.9 
WOMAC stiffness (week 16) 4.3 ± 2.1* 5.3 ± 1.6 
WOMAC function (baseline) 53.9 ± 11.4 54.1 ± 10.9 
WOMAC function (week16) 37.6 ± 11.4* 39.7 ± 11.2 
VAS pain at rest (baseline) 5.38 ± 2.9 5.49 ±3.01 
VAS pain at rest (week16) 3.66 ± 1.3* 4.44 ± 1.5 
VAS walking pain 50 ft (baseline) 8.32 ± 1.9 8.24 ± 1.4 
VAS walking pain 50 ft (week16) 6.18 ± 1.6 * 6.36 ± 1.3 

• * At week 16, according to the VAS for pain and the WOMAC index for pain, stiffness, and function capacity, improvement on all outcomes was 
significantly greater in the group who received hotpacks, ultrasound and exercise therapy compared to the group receiving exercise therapy alone 
(p<0.05). 

• Both groups improved significantly on all outcomes at 16 weeks compared to baseline measurements (p<0.01).  
• Randomisation method was random number tables and sealed envelopes 
• All patients completed 2 week washout (steroids and NSAIDS) prior to baseline assessment 
• All participants completed treatment and follow-up period, with no AE’s reported 
• Blinding not reported, and can inferred that study was unblinded.  

 
 

Funding Not reported. 
Ref Id 757 
Bibliographic reference L. Peloquin, G. Bravo, P. Gauthier, G. Lacombe, and J. S. Billiard. Effects of a cross-training exercise program in persons with osteoarthritis of the knee. A 

randomized controlled trial. JCR: Journal of Clinical Rheumatology 5 (3):126-136, 1999. 
 

Study type and evidence 
level 

RCT1+ 

Aim To evaluate the effects of exercise therapy (aerobic, strengthening, and stretching ) in comparison to a control group (usual daily activities plus 1 hour 
education sessions twice a month) of adults with knee OA in respect to health status, physical capacity and joint tenderness.  

Number of patients N=137; N=59 (exercise), N=65 (control group)  
Patient characteristics Characteristics Exercise  (N=59) Control (N=65) p value 

Age (years), mean ± SD 65.64 ± 7.41 66.43 ± 8.29  0.58 
% female 71 69 0.81 
Severity of disease, grade 1 14 16  
Severity of disease, grade 2 24 28  



Severity of disease, grade 3 21 21 0.93 
BMI (kg/cm²) 29.79 ± 4.51 29.77 ± 4.83 0.98 
Duration of OA (years) 7.92 ± 7.90 6.38 ± 6.05 0.55 
• During intervention period 13 (9.5%) dropped out of study, N=10 from exercise group and N=3 from control group – dropouts had a lower 

educational level, more difficulty performing household tasks, fewer social activities and more joint pain than study completers.  
Intervention Three 1 hour sessions of supervised exercises per week for three months, consisting of 5 minute warm-up followed by 50 minutes of a) aerobic walking, 

b) strengthening exercises using a progressive resistance system, and c) isometric and isotonic contractions of quadriceps and hamstrings.  
Comparison Control participants continued their usual daily activities and received a 1 hours education/information session twice a month to minimize attention bias, 

which covered different aspects of OA.  
Length of follow-up The study duration was 3 months, with post-intervention assessment occurring at study end-point 
Outcome measures Health status, physical capacity (aerobic capacity, quadriceps and hamstring strength, hamstring and lower back flexibility), joint tenderness, and 

participant rated health.  
Effect size  

• For health status (AIMS2 scale), there were statistically significant improvements favouring the exercise group for walking and bending (p=0.03) and 
arthritis pain (p=0.02) at the post-test stage 

• There were NS differences between treatment groups for all other AIMS2 items 
• For the outcomes of aerobic capacity (5-minute walking test), and hamstring and lower back flexibility (sit-and-reach test) statistically significant 

improvements favoured the exercise (p=0.0001; p=0.003) versus the control group at the post-test stage  
• For quadriceps and hamstring strength (dynamometer), statistically significant improvements favoured the exercise versus the control group at the 

post-test stage for the following measures:  
Outcome  Most affected knee  - p value Less (un)affected knee – p value 
Quad isometric strength 30° angle 0.008 0.005 
Quad isometric strength 60° angle 0.007 0.027 
Hams isometric strength 30° angle NS 0.006 
Hams isometric strength 60° angle 0.013 0.0001 
Hams isokinetic strength 30°/s angular 
velocity 

0.017 0.013 

Hams isokinetic strength 90°/s angular 
velocity 

0.048 0.002 

 
• NS between group differences for all Quad isokinetic strength items. 
• NS between group differences at post-test stage on the outcomes of joint tenderness (Doyle’s joint index) and participant’s rated health (self-report 

questionnaire) 
• Randomisation with random number tables, with randomisation blocked and stratified by age, sex and disease severity 
• Evaluators were blinded to group assignment (single-blind RCT) 
• Physical exercise habits, weight, and use of medications measured before and after intervention period to assess for potential confounding influences 
• ITT analysis not conducted 
• AIMS2 scale may lack sensitivity and construct validity (authors report) 

 



 
Funding Canadian fitness and lifestyle research institute 
Ref Id 953 
Bibliographic reference B. W. Penninx, S. P. Messier, W. J. Rejeski, J. D. Williamson, M. DiBari, C. Cavazzini, W. B. Applegate, and M. Pahor. Physical exercise and the 

prevention of disability in activities of daily living in older persons with osteoarthritis. Archives of Internal Medicine 161 (19):2309-2316, 2001. 
 

Study type and evidence 
level 

RCT1+ 

Aim To determine the effects of aerobic exercise versus resistance exercise versus control group in older adults with knee OA on the outcome of Activities of 
Daily Living (ADL) disability.  

Number of patients N=439 recruited*; N=88 (aerobic exercise), N=82 (resistance exercise), N=80 (control) 
*178 participants with baseline ADL disability were excluded from present study together with 11 additional participants for which relevant follow-up data 
were unavailable. Present study is sub-study of larger trial. 

Patient characteristics Characteristic Aerobic exercise (N=88) Resistance exercise 
(N=82) 

Control group 
(N=80) 

P 
value 

Age, years, mean (SD) 68.5 (5.4) 68.8 (5.2) 69.9 (5.8) 0.28 
% female 66 72 66 0.65 
Education (%>12 years) 61 57 58 0.86 
BMI, kg/m², mean (SD) 31.2 (5.4) 29.5 (5.6) 30.6 (5.7) 0.15 
Arthritis in other joints, % 70 76 69 0.61 
Diabetes, % 8 9 9 0.93 
CHD, % 19 21 17 0.83 
Physical disability, mean (SD) 1.64 (0.4) 1.67 (0.5) 1.74 (0.5) 0.39 
Pain intensity score, mean (SD) 2.12 (0.6) 2.08 (0.5) 2.18 (0.6) 0.50 

 
• Presence of ADL disability was not significantly associated with group assignment 
• All participants were aged 60 plus and had X-ray evidence of knee OA 
• None participated in regular exercise prior to study  

Intervention  
Aerobic exercise: Three month facility-based and 15 month home based walking program. Facility-based component consisted of three one-hour 
sessions, including 10 minute warm-up and cool-down phase, and 40 minutes walking. In months 4-6 exercise leader visited participants 4 times and 
telephoned them 6 times in order to set up home exercise program of walking, with telephone contact made every 3 weeks from months 7-9 and 
thereafter monthly (months 10-18). In home-based phase, participants maintained exercise logs to record the sessions completed.  
 
Resistance exercise: Three month facility-based and 15 month home based walking program. Each session consisted of 10 minute warm-up and cool-
down period followed by 40 minutes of repetitions of upper and lower body exercises using dumbbells and cuff weights. After 3 months these exercises 
continued in participants home with monitoring and support by exercise leader provided as for aerobic exercise up to study end-point. In home-based 
phase, participants’ maintained exercise logs to record the sessions completed.  
 

Comparison Control group received monthly education sessions on issues related to OA management by a nurse, followed by bi-monthly (months 4-6) or monthly 
(months 7-18) telephone support and information provision. 



Length of follow-up Data was collected at baseline, 3, 9 and 18 months post-randomisation. 
Outcome measures Disability in activities of daily living (30-item physical disability questionnaire based on Katz et al, 1963), transfer disability, bathing disability, toileting 

disability, dressing disability, eating disability 
Effect size  

• Cumulative incidence of ADL disability over 18 months was significantly higher in the attention control group compared to the two exercise groups 
(52.5% versus aerobic 36.4% and resistance 37.8%; p=0.02), with incidences between the exercise groups being similar 

• Using Cox proportional hazards model, the adjusted (age, sex, site, race, BMI, walking speed, disability, and knee pain scores) RR of incident ADL 
disability associated with aerobic exercise was 0.53 (95%CI 0.33 to 0.85; p=0.009), and for resistance exercise 0.60 (95%CI 0.38 to 0.97; p=0.04) 
compared to the attention control group 

• When compared with the attention control group, the adjusted RR for making a transition from a non-ADL-disabled state to an ADL-disabled state 
was 0.45 (95%CI 0.26 to 0.78; p=0.004) for aerobic exercise, and 0.53 (95%CI 0.31 to 0.91; P=0.02) for resistance exercise  

• Using Cox proportional hazards model, the adjusted RR for developing a disability in transferring from a bed to a chair was 0.56 (95% CI 0.37 to 0.84; 
p=0.007), RR for developing a disability in bathing was 0.37(95% CI 0.20 to 0.69), and RR for developing a disability in dressing was 0.31(95%CI 0.13 
to 0.71) for both exercise groups compared to the control group 

• There was NS difference between the exercise groups and the control group on the disability in toileting outcome, and for the disability in eating 
outcome, the incidence was too small to calculate risks  

• For outcomes of disability in transferring from bed to chair, disability in bathing, and disability in dressing, the RR for resistance exercise was NS 
compared to the control group, while for aerobic exercise the RR’s were as follows (0.46, 95%CI, 0.28 to 0.76; 0.31, 95%CI 0.15 to 0.68; 0.20, 95% 
CI 0.07 to 0.64) compared to the control group 

• Participants who missed one or more ADL disability assessments (62/150, 25%) did not differ from those with complete information for baseline sex, 
race, educational level, income, comorbidity, disability and knee pain scores, and loss to follow-up was not associated with assignment group 

• Intervention drop-out rate was 9.8% for resistance exercise group, 13.6% for aerobic exercise group 
• Randomisation assignment generated by computer 
• ITT analysis used  
• Single-blinded study 
 

Funding Grant from the National institute of aging.  
Ref Id 193 
Bibliographic reference B. W. Penninx, W. J. Rejeski, J. Pandya, M. E. Miller, Bari M. Di, W. B. Applegate, and M. Pahor. Exercise and depressive symptoms: a comparison of 

aerobic and resistance exercise effects on emotional and physical function in older persons with high and low depressive symptomatology. Journals of 
Gerontology Series B-Psychological Sciences & Social Sciences 57 (2):124-132, 2002. 
 

Study type and evidence 
level 

RCT1+ 

Aim To determine the effects of aerobic exercise versus resistance exercise versus control group in older adults with knee OA who had initial low or high 
depressive symptoms with respect to depression and physical function.  

Number of patients N=439 recruited; N=149 (aerobic exercise), N=146 (resistance exercise), N=144 (control) 
Patient characteristics • Mean age of 438 participants was 68.8 years (SD=5.6) 

• 70% female 
• All participants age 60 plus 



• At baseline 98/438 (22%) participants had high depressive symptomatology (CES-D), with significant differences in characteristics from those who did 
not reported in table below 

Characteristic Low depression (N=340) High depression (N=98) P value 
% female 67 82 0.005 
Education (%>12 years) 60 45 0.009 
Arthritis in other joints, % 71 83 0.02 
Diabetes, % 7.1 15.3 0.01 
Physical disability, mean score 
± SD 

1.81 ± 0.52 2.09 ± 0.63 <0.001 

Walking speed, mean score ± 
SD 

1.15 ± 0.27 1.09 ± 0.27 0.04 

Pain score, mean score ± SD 2.32 ± 0.70 2.56 ± 0.72 0.004  
Intervention Aerobic exercise: Three month facility-based and 15 month home based walking program. Facility-based component consisted of three one-hour sessions, 

including warm-up, and 40 minutes walking. In months 4-6 exercise leader visited participants 4 times and telephoned them 6 times in order to set up home 
exercise program of walking, with telephone contact made every 3 weeks from months 7-9 and thereafter monthly (months 10-18).  
 
Resistance exercise: Three month facility-based and 15 month home based walking program. Each session consisted of warm-up period followed by 40 
minutes of repetitions of upper and lower body exercises using dumbbells and cuff weights. After 3 months these exercises continued in participants home 
with monitoring and support by exercise leader provided as for aerobic exercise up to study end-point. 

Comparison Control group received monthly education sessions on issues related to OA management by a nurse, followed by bi-monthly (months 4-6) or monthly 
(months 7-18) telephone support and information provision. 

Length of follow-up Data was collected at baseline, 3, 9 and 18 months post-randomisation. 
Outcome measures Depression, physical function, study withdrawals 
Effect size  

• Participants in aerobic exercise group reported significantly lower depression scores (CES-D scale) over time versus those in the control group (23% 
versus 2%; p<0.001), but for resistance exercise, there was NS difference compared to the control group.  

• For participants with low depression at baseline, depressive symptoms increased over time, but change was lower in the aerobic exercise group 
compared to the resistance exercise and control groups (0% versus 26% versus 31%) 

• For participants with high depression at baseline, depressive symptoms decreased over time, with lower scores in the aerobic exercise group compared 
to the resistance exercise and control groups (-40% versus -30% versus -20%) 

• For participants with low depression at baseline, there were significant reductions in scores for disability and pain, and higher walking speed over time 
scores in the aerobic exercise group versus the control group (all p<0.001), whereas for the resistance exercise group there were significant reductions 
in disability scores compared to control group (p=0.01), but not for the pain and walking speed outcomes 

• For participants with high depression at baseline, there were significant reductions in disability (p=0.005) and pain (p=0.05), and higher walking speed 
over time scores (p=0.02) in the aerobic exercise group versus the control group, whereas for the resistance exercise group there were significant 
reductions in disability scores compared to control group (p=0.01), but not for the pain and walking speed outcomes. 

• For the aerobic exercise group 28/149 (19%) withdrew from the study versus 26/146 (18%) in the resistance exercise group 
• In participants with high depression at baseline 25% and 24% dropped out respectively from the aerobic and resistance exercise groups, compared to 

18% and 16% in participants with low depression, but differences between low and high depression sub-groups was NS.   
• Randomisation method not stated 



• ITT analysis 
• Single-blinded study 
 

Funding Two NIH grants.  
Ref Id 1971 
Bibliographic reference W. J. Rejeski, B. C. Focht, S. P. Messier, T. Morgan, M. Pahor, and B. Penninx. Obese, older adults with knee osteoarthritis: weight loss, 

exercise, and quality of life. Health Psychology 21 (5):419-426, 2002. 
 

Study type and evidence 
level 

RCT1++ 

Aim To determine whether long-term exercise and dietary weight loss are more effective alone or combined compared to usual care in improving 
health-related quality of life in older overweight and obese adults with knee OA.  

Number of patients N=316 recruited; N=78 (healthy lifestyle education), N=82 (diet only), N=80 (Exercise only), N=76 (diet + exercise) 
Patient characteristics Characteristic (baseline) Healthy lifestyle 

N=68 
Diet only N=73 Exercise only 

N=69 
Diet + exercise 
N=68 

Female, (%) 67 74 74 73 
Age (mean) 69  68  69  68 
BMI,mean kg/m² 34.76 34.67 34.55 34.17 
CHD, yes 15.38 13.41 16.25 17.11 
Diabetes, (%) 9 6 11 12 

• Knee pain on most days of month and all participants had radiographic evidence of knee OA 
• NS between group differences on baseline characteristics 

Intervention Participants in the exercise only and the diet plus exercise groups received the same exercise intervention, which consisted of 3 sessions per 
week with an aerobic phase (15min), resistance-training phase (15min), second aerobic phase (15min), and cooling down phase (15min). For 
the first 4 months the intervention was facility based, and thereafter for the next 14 months participants remained in this program, transferred 
to home exercise, or alternated between the two settings.  
 
Participants in the diet only and diet plus exercise groups received the same diet intervention, which consisted of an intensive phase 
(heightening awareness and behaviour change) of 17 weekly sessions, a transition phase (assistance with reaching and maintaining weight 
loss goals) of 4 sessions over 8 weeks, and a maintenance phase (maintaining weight loss, counselling for poor adherence) of 1 session per 
month and telephone contacts every two weeks for the remaining period of the study.  
  

Comparison Healthy lifestyle control group met one hour per month for first 3 months and received presentations on OA, obesity, and exercise from a 
health educator, followed by monthly telephone contact during months 4-6, and contact every other month for months 7-18. During telephone 
contact, participants were questioned about pain, medication use, illnesses and hospitalization. 

Length of follow-up Data was collected at baseline, 6 and 18 months post-randomisation. 
Outcome measures Self-reported mental function and physical function  
Effect size • NS differences on adjusted follow-up scores between treatment groups on the outcome of composite mental health score (SF-36 

questionnaire)    
• A statistically significant difference on the outcome of composite physical health score (SF-36) favoured the diet plus exercise versus the 



control group (p<0.01), with NS difference between the other two treatment groups and controls 
• A statistically significant difference on the patient satisfaction with function outcome (SF-36) favoured the diet plus exercise versus the 

diet and control groups (both p<0.01); and exercise versus the control group (p<0.01).  
• Analysis of SF-36 subscales found statistically significant differences favouring a) diet plus exercise versus exercise and control groups 

on the outcome of body pain (both p<0.01), b) diet plus exercise versus control group for the outcomes of physical role, general health 
and social functioning (all p<0.01). NS differences for all other groups on these outcomes. 

• NS differences between groups for vitality and emotional role subscales.  
                                                                                                                                                                                                                                    
• Single blind study 
• Variable-block randomization method with assignments to 4 groups computer-generated within each stratum 
• People with co-morbid medical conditions that prevented safe participation in exercise program, e.g vascular disease, hypotension, 

stroke, diabetes excluded 
• Data collectors blinded to treatment assignment of participants 
• 252/316 participants completed study, with dropouts not differing significantly between comparison groups in terms of demographic 

characteristics.  
Funding Two NIH grants.  
Ref Id 1972 
Bibliographic reference E. Roddy, W. Zhang, and M. Doherty. Aerobic walking or strengthening exercise for osteoarthritis of the knee? A systematic review. [Review] 

[44 refs]. Annals of the Rheumatic Diseases 64 (4):544-548, 2005. 
Study type and evidence 
level 

SR and MA 1++ 

Aim To include and analyze studies of exercise therapy (aerobic walking or home-based quadriceps strengthening exercise) that compared the 
former with a non-exercise control group in adults with knee OA. 

Number of patients 13 RCT’s included in meta-analysis (N=2304 participants)  
Patient characteristics Study and participant characteristics included: 

• N=3 RCT’s - aerobic exercise versus control  
• N=1 RCT - aerobic versus home-based strengthening exercise versus control  
• N=4 RCT’s - home-based strengthening exercise versus control  
• N=5 RCT’s - supervised strengthening exercise continued unsupervised in home versus control 
• Mean age range: 61.9 to 73.7 
• % female range: 57.5 to 86.6  
• N=6 studies non-blinded 
• N=6 studies single-blinded 
• N=1 study double-blinded (sham exercise control) 
• NSAIDS use: inclusion criterion in 1 study; prescribed to all participants in 1 study; permitted in 3 studies; not used in 1 study; not 

stated in remaining studies.  
• Control interventions: N=5 education and lifestyle advice, N=1 telephone support, N=6 no intervention, N=1 ‘sham’ exercise 

Intervention N=4 RCT’s aerobic exercise*; N=9 RCT’s strengthening exercise; N=1 RCT aerobic exercise* 
Comparison N= 4 RCT’s control*; N=9 RCT’s control; N=1 RCT strengthening exercise*  



* N=1 RCT - aerobic exercise versus home-based strengthening exercise versus control 
Length of follow-up Trial durations ranged from 8 weeks to 2 years. Mean trial duration was 7.2 months.  
Outcome measures Pain, self-reported disability 
Effect size Pain  

 
Exercise type N= RCT’s N= Participants Pooled effect 

size 
95%CI Heterogeneity 

Aerobic walking 4 449 0.52 0.34 to 0.70 p=0.94 
Strengthening  8* 2004 0.32 0.23 to 0.42 p=0.44 

 
* One study (N=179) with a much larger effect size favouring exercise therapy was excluded from analysis as it differed from the other 
studies in two ways: i) NSAID oxaprozin prescribed for all participants in intervention and control groups, and ii) control group received 
‘sham exercise’ intervention.  

 
Self-reported disability 
 

Exercise type N= RCT’s N= Participants Pooled effect 
size 

95%CI Heterogeneity 

Aerobic walking 2 385 0.46 0.25 to 0.67 p=0.22 
Strengthening  8* 2004 0.32 0.23 to 0.41 p=0.21 

* One study (N=179) with a much larger effect size favouring exercise therapy was excluded from analysis as it differed from the other 
studies in two ways: i) NSAID oxaprozin prescribed for all participants in intervention and control groups, and ii) control group received 
‘sham exercise’ intervention.  

 
• No advantage of one form of exercise therapy over the other was found on indirect comparison of pooled data 
• None of the RCT’s were double-blinded  - the review authors maintain that one study with a ‘sham exercise’ control group is not 

equivalent to a placebo controlled trial of a pharmaceutical intervention 
• Fixed and random effects models used for pooling data 
 

 
Funding Arthritis Research Campaign, UK.  
Ref Id 45 
Bibliographic reference Staats Tak E. The effects of an exercise program for older adults with osteoarthritis of the hip. The Journal of rheumatology 32 (6):1106-1113, 

2005. 
 

Study type and evidence 
level 

RCT1+ 

Aim To investigate the effects of a program of exercise strength training plus home exercise plus ergonomic advice plus dietary advice compared 
to no treatment control in adults with hip OA with respect to pain, hip function, disability, quality of life, and BMI.  

Number of patients N=109 randomised; N=55 (exercise), N=54 (control) 
Patient characteristics Characteristic (baseline) Exercise N=45 Control N=49 Dropouts N=15 



Female, (%) 64 71 73 
Age (years), Mean (SD) 67.4 (7.6) 68.9 64.9 (6.4)* 
BMI kg/m², Mean (SD) 26.4 (3.0) 26.6 (4.3) 26.1 (4.5) 
No. of chronic conditions, Mean (SD) 2.6 (1.8) 2.7 (1.9) 2.8 (1.5) 
Pain, Mean (SD), bearable† 4.2 (5.2) 4.1 (3.7) 6.7 (5.6)* 

 
• *Statistically significant p<0.05; † 0 = bearable, 10 = unbearable pain 
• Diagnosis of OA was clinical symptoms (ACR criteria) at baseline  
• N=15 study dropouts due to personal reasons, other illness, back/hip pain, hip surgery, starting treatment with physiotherapist, lack of 

satisfaction with program (N=1) 
• Level of program compliance was 77%  

Intervention Eight 1 hour weekly sessions of strength training (leg press, leg raise, seated rotation, leaping squat, pull down, treadmill, home trainer, 
pulleys, bow flex and walking) with group cool-down at end of session, plus home exercise program including warm-up/cool-down, and 
exercises for lower extremities, plus information on health-related aspects of OA (physiotherapist), plus education on diet in relation to BMI 
(dietician). Participants also had access to additional information via helpline, with occupational therapist providing home visits and counselling 
on OA –related lifestyle restrictions. All data assessments were made via questionnaire filled out at home and a physical examination at the 
research centre by one of three trained physical therapists. 

Comparison Control group received no specific intervention apart from self-initiated contact with their own GP’s. All data assessments were made via 
questionnaire filled out at home and a physical examination at the research centre by one of three trained physical therapists.  

Length of follow-up Participants were tested at baseline, 8 weeks (post-treatment), and at follow-up 3 months post-treatment.  
Outcome measures Pain, hip function, disability, quality of life  
Effect size • At post-treatment, there was NS difference in subjective measurement of pain (VAS) in the exercise versus the control group, but at 3 

months follow-up there was a statistically significant improvement in pain score (VAS) in the exercise versus control group (mean 3.5 
versus 5.1, p=0.019) 

• At post-treatment and 3 months follow-up there were statistically significant improvements in the observed measures of pain (HHS pain 
scale) in the exercise compared to the control group (31.0 versus 26.5, p=0.007; 29.6 versus 26.9; p=0.047) 

• At post-treatment, hip function (Harris Hip score) had significantly improved in the exercise versus the control group (77.0 versus 71.2, 
p=0.031), but was NS at 3 months follow-up.  

• There were NS between group differences at post-treatment and 3 months follow-up on the observed disability outcomes of walking 20 m, 
stair climbing, and toe reaching 

• There was NS between group difference at post-treatment on the observed disability outcome of timed up and go, but at 3 months follow-
up there was significantly better timed up and go in the exercise compared to the control group (9.4 versus 10.6, p=0.043) 

• In terms of self-reported disability (GARS) there were NS between group differences at post-treatment and 3 months follow-up 
• In terms of health status (Sickness Impact Profile), there was NS between group difference at post-treatment, but at 3 months follow-up 

there was a significant improvement in the exercise compared to the control group (5.1 versus 8.4, p=0.041) 
• In terms of quality of life scores (VAS & Health-related quality of life questions) there were NS differences between groups at post-

treatment or 3 month follow-up 
• There were NS differences between groups at post-treatment and 3 months follow-up on BMI measures 
 



• Randomisation was via computer generated randomised numbers  
• Baseline and follow-up assessments were made by trained physical therapists blinded to group allocation  
• Study had 80% power, alpha 0.05 for a sample size of N=140 (N=70 in each group), so study may be underpowered 
• Per protocol analysis used, no ITT 
• N=15 (14%) study dropouts were significantly younger than completers and experienced higher degrees of pain 

Funding Grant from The Netherlands Health Research and Development Council 
Ref Id 1417 
Bibliographic reference C. A. Thorstensson, E. M. Roos, I. F. Petersson, and C. Ekdahl. Six-week high-intensity exercise program for middle-aged patients with knee 

osteoarthritis: a randomized controlled trial [ISRCTN20244858]. BMC Musculoskeletal Disorders 6:27, 2005:27, 2005, 2005. 
 

Study type and evidence 
level 

RCT1+ 

Aim To investigate the effects of exercise therapy compared to a non-intervention control group in patients with knee OA, with respect to self-
reported pain, function and quality of life.  

Number of patients Total N=65; N=30 (exercise group), N=31 (control group)  
Patient characteristics Characteristics  EX group (N=30) Control  group 

(N=31) 
p value 

Age, years, mean ± SD (range) 54.8 ± 7.1 (36-64) 57.3 ±4.7 (46-65) 0.16 
% female 50 52 0.90 
BMI (kg/m²), mean ± SD 29.6 ± 4.5 29.5 ± 5.1 0.78 
Pain (KOOS scale) 60 ± 18 64 ± 19 0.38 
• N=65 participants randomised but 4 persons erroneously randomised (had one or more exclusion criteria) and so were excluded 
• At follow-up, a further five participants were unavailable for various reasons (N=2 exercise group; N=3 control group), including N=1 

increased knee symptoms in exercise group 
• All participants had radiographic OA (K&L grade 3 or more) 

Intervention Eight groups received one-hour exercise sessions twice a week for six weeks, supervised by a physical therapist, which consisted of weight-
bearing exercises, with intensity of exercise gradually and individually increased during six week period by increased lever arms or range of 
motion. Participants received a thera band to perform daily pulley exercises at home together with three other exercises considered as the 
most challenging to the individual for at least 30 minutes each day. 
   

Comparison Controls instructed not to make any lifestyle changes, and met with the physical therapist for one hour at baseline, 6 weeks, and follow-up at 6 
months. After 6 months they were offered exercise classes and a home-based exercise program.  

Length of follow-up Follow-up period was 6 months after completion of study at 6 weeks.  
Outcome measures Pain, other symptoms, activities of daily living, quality of life, health status (physical and mental), and functional performance 
Effect size  

• At study end-point (6 weeks) and follow-up (6 months) there were NS differences between treatment groups for the pain, other 
symptoms, and activities of daily living outcomes (KOOS subscales) 

• At study end-point and follow-up there was a statistically significant improvement in quality of life scores in the exercise versus the control 
group (KOOS subscale: 4.0 versus –0.7, p=0.05 at 6 weeks; 5.1 versus –2.3, p=0.02 at 6 months) 



• At study end-point and follow-up there were NS differences between the treatment groups on the outcome of physical health status (SF-
36 questionnaire) 

• At study end-point there was a statistically significant improvement favouring the exercise versus control group on the outcome of mental 
health status (SF-36 questionnaire: 1.6 versus –2.1; p=0.04), but at follow-up there was NS difference between the groups on this 
outcome 

• At study end-point and follow-up there was NS differences between the groups in relation to improvement on functional performance.  
 
• Randomisation method  - selection of sealed envelope by participants with paper inside denoting ‘exercise’ or ‘control’ 
• Blinding of investigators/participants not stated, so assume study is unblinded 
• Power calculation provided and study appears adequately powered, although authors raise this issue in discussion 
• Unclear if ITT analysis used  

Funding The Vardal Foundation, The Swedish Rheumatism Association, The Swedish Research Council, Department of Research and Development, 
Spenshult hospital for Rheumatic Diseases, Sweden.  

Ref Id 13 
Bibliographic reference M. E. van Baar, J. Dekker, R. A. Oostendorp, D. Bijl, T. B. Voorn, and J. W. Bijlsma. Effectiveness of exercise in patients with osteoarthritis of 

hip or knee: nine months' follow up. Annals of the Rheumatic Diseases 60 (12):1123-1130, 2001. 
Study type and evidence 
level 

RCT 1+ 

Aim To determine whether the effects of an exercise program in patients with hip or knee OA are sustained at six and nine month’s follow-up. 
Number of patients N=201 (at random allocation); N=99 (exercise therapy); N=102 (control) 

N=183 (study end-point); N=90 (exercise therapy); N=93 (control) 
Patient characteristics Characteristic (baseline) Exercise group N=98 Control group N=102 

Female, N (%) 76 (78) 81 (79) 
Age (years), mean (SD) 68.3 (8.4) 67.7 (9.2) 
Comorbidity, N (%) 63 (64) 62 (62) 
Location of OA – knee, N (%) 58 (59) 61 (60) 
Location of OA – hip, N (%) 36 (37) 35 (34) 
Location of OA – both, N (%) 4 (4) 6(6) 
Paracetamol use in past week, N 
(%) 

51 (52) 39 (38) 

NSAID use in past week, N (%) 34 (35) 23 (23) 
Missing value: co-morbidity (N=1 exercise therapy; N=2 control) 
Exercise therapy group had higher use of drugs in week prior to study enrolment versus controls.  

Intervention Between one and three 30 minute exercise sessions per week for 12 weeks given on an individual basis by a physiotherapist, which included 
strengthening and lengthening exercises for muscle functions, mobility, coordination, and elementary movement plus locomotion abilities. 
Patient education and drug therapy (paracetamol or NSAIDS) were delivered by a GP.   

Comparison Patient education and drug therapy (paracetamol or NSAIDS) delivered by a GP for 12 weeks.  Education consisted of provision of a brochure 
covering diagnosis, prognosis, advice on rest, daily activities and diet, use of aids and medical treatment, but did not include advice on 
exercise.  

Length of follow-up Treatment period was 12 weeks, with 24 weeks of follow-up.  



Outcome measures Pain, use of NSAIDS, observed disability, global effect via patient self-assessment, self-reported disability, muscle strength, joint motion, level 
of physical activity.  

Effect size  
 

Outcome) Ex group Control group Effect size Difference (95%CI) 
Pain (24 weeks), VAS, N (mean 
change from baseline) 

88 (-17.2) 91 (-5.6) 0.36 -11.5 (-19.7 to –3.3) 

Pain (36 weeks), VAS, N (mean 
change from baseline) 

90 (-15.5) 92 (-8.9) 0.20 -6.6 (-14.7 to 1.6) 

Paracetamol use (24 weeks), N (% 
taking) 

90 (39) 94 (55) 0.32 -17% (-30% to -3%) 

Paracetamol use (36 weeks), N (% 
taking) 

90 (41) 93 (57) 0.32 -17% (-30% to -3%) 

Patients perceived global effect (24 
weeks), 8-point self assessment 
scale, N (% with perceived 
improvement) 

88 (49) 91 (25) 0.50 24% (10% to 38%) 

Patients perceived global effect (36 
weeks), 8-point self assessment 
scale, N (% with perceived 
improvement) 

90 (46) 93 (29) 0.35 17%(3% to 31%) 

• For observed disability (video’s of patient performances of standardised tasks) there was NS difference between Exercise intervention 
and control groups at 24 and 36 weeks of follow-up.  

• NS differences between the exercise intervention and the control group were found for NSAIDS use, self-reported disability (IRGL 
questionnaire), muscle strength for knee or hip (hand held dynamometer), joint motion for knee or hip (goniometer), and level of physical 
activity (Zutphen Physical Activity Questionnaire) at 24 and 36 weeks of follow-up.  

• Patients who were stable or showed improvement (in observed disability) in the follow-up period were more often overweight (BMI ≥30) at 
baseline (46% versus 19%, P=0.01).  

• Patients with stable or improved pain in the follow-up period reported lower levels on the pain coping strategy ‘transforming of pain’ (8.3 
versus 10.4, P=0.001).   

• Self-reported non-compliance with exercise therapy occurred as often in stable/improved patients as in deteriorated patients.  
• RCT is single-blinded 
• 200 patients required for 80% power to detect small to medium sized effects at p<0.05, with 183 participants completing study 
• ITT analysis performed 
• Number of exercise sessions per week and their content varied per participant, depending on physiotherapist’s diagnostic findings.  

Funding Dutch Fund of Investigative Medicine of the Dutch Health Insurance Council.  
Ref Id 191 
Bibliographic reference S. Eyigor, S. Hepguler, and K. Capaci. A comparison of muscle training methods in patients with knee osteoarthritis.[erratum appears in Clin 

Rheumatol. 2004 Apr;23(2):192]. Clinical Rheumatology 23 (2):109-115, 2004. 
 



Study type and evidence 
level 

RCT1+ 

Aim To investigate the effectiveness of isokinetic compared to progressive resistance exercise in adults with knee OA in relation to the outcomes of 
pain, disease severity, daily activities, and muscle strength 

Number of patients N= 44 study completers; N=21 (isokinetic exercise), N=18 (progressive resistance exercise) 
Patient characteristics Baseline characteristics Isokinetic ex N=21 PR ex N=18 

% female 91 78 
Age (years), mean ± SD 53.14 ± 6.73 51.89 ± 8.12 
BMI, kg/m², mean ± SD 29.63 ± 4.18 28.30 ± 3.90 
Duration of OA, years, mean ± SD 3.21 ± 4.29 4.19 ± 5.46  
Radiological stage II (K&L) 12 (57.1) 12 (66.7) 
Radiological stage III (K&L) 9 (42.9) 6 (33.3) 

• Participants were aged 40 to 70 with bilateral primary knee OA 
• Candidates excluded if they had physical therapy in last 6 months, intra-articular injection in last 3 months, oral of intramuscular steroids, 

and any disease that could hinder exercise 
• Participants were required to stop taking NSAIDS before study, but could use only paracetamol  
• 5/44 participants were unable to complete study for personal reasons 

Intervention A 6-week isokinetic exercise program for 3 days a week consisted of knee extensions (3 sets of six repetitions at 60°, 90°, 120° and 180°/s 
angular velocities) under a physician’s supervision. This was preceded by a 10 min warm-up walk.  

Comparison A 6-week PRE program (De Lorme) included 3 sets of 10 repetitions 5 days a week, with the baseline value of 10 repetitions maximum 
determined by the maximum load that the muscle could lift through the full range of motion (first set 50% of maximum load, second set 75% of 
maximum load, and third set 100% maximum load), with weighted exercises performed at a rehabilitation unit under a physiotherapist’s 
supervision. A new 10 max load weight was determined on every fifth day to be used the following week.  

Length of follow-up Follow-up assessment took place at the 6-week exercise programs were completed 
Outcome measures Pain, disease severity, daily activities (function), and muscle strength 
Effect size • There were NS between-group differences at study end-point on the outcomes of pain severity (VAS), self-assessment of disease 

severity or walking period (chronometer)  
• There were NS between-group differences at study end-point on the outcomes of pain, joint stiffness, functionality (all WOMAC), night 

pain, morning stiffness, pain on standing, transfer, walking distance and daily activities (all Lequesne Index) 
• In terms of the outcome of daily activities (AIMS2), there were statistically significant improvements in social activity and reductions in pain 

for the PRE group versus the isokinetic exercise group (both p<0.05), while there were NS differences between groups for the remaining 
items on this scale (mobility, walking, self-care, household tasks, family support, level of tension, mood) 

• In terms of quality of life outcome (SF-36), there was a statistically significant improvement in the post-treatment pain score in the PRE 
group versus the isokinetic exercise group (p<0.05), with NS differences between groups for the remaining items on the scale (physical 
function, physical role, health, vital, social emotional and mental scales) 

• There were NS differences between groups on the outcomes of flexor muscle peak torque, peak torque body weight, total work and total 
work body weight 

• There were NS differences between groups on the outcomes of flexor/extensor muscle strength ratios (60-180 peak torque, 60-180 peak 
torque body weight, 60-180 total work, 60-180 total work body weight), except for 90 peak torque, and 90 peak torque body weight where 
significantly more gains were made in the isokinetic compared to the PRE exercise group (both p<0.05) 



• NS differences between groups for developing knee effusion (isokinetic 1/21, 4.76% versus 2/18, 11.11%) 
• Participants were randomised by age and radiological stage and divided into 2 groups – method of randomisation not reported 
• Investigator making baseline and follow-up assessments was blinded to treatment group 
• Per protocol analysis performed, no ITT 
• No power calculation, and relatively small sample size 
 

Funding Not reported 
Ref Id 95 
Bibliographic reference B. W. Lim. A comparative study of open and closed kinetic chain exercise regimes in patients with knee osteoarthritis. Physiotherapy 

Singapore 5 (2):34-40, 2002. 
 

Study type and evidence 
level 

RCT1+ 

Aim To investigate the effects of open versus closed kinetic chain exercise regimes in adults with knee OA in relation to the outcomes of pain, 
disability and muscular performance. 

Number of patients N= 32 study completers; N=16 (Open kinetic chain, OKC), N=16 (Closed kinetic chain, CKC) 
Patient characteristics Baseline characteristics OKC N=16 CKC N=16 

% female 81 81 
Age, mean ± SD years 60.6 ± 9.2 59.9 ± 10.8 
Age range, years 48-80 45-78 

• Knee OA based on radiographic evidence and knee pain 
• All participants were walking independently and did not have rhematic diseases other than OA, neurological disorders or cardiopulmonary 

conditions that preclude exercise 
• NS differences in baseline outcome measurements of pain, disability and muscular performance 

Intervention Participants received training in an outpatient physiotherapy department twice a week for six weeks, with each session consisting of 5 min 
warm-up and stretches, followed by 20 min of static quadriceps exercise, inner range quadriceps exercises, straight leg raises (supine), and 
seated long arc quadriceps exercises  (10 reps of each), beginning with 2-pound ankle weight and progressing by 0.5 to 1.0 pound every 
session until muscle overloading occurred. Each session was supervised by the same physiotherapist and ended with 15 min of shortwave 
diathermy  

Comparison Participants received training in an outpatient physiotherapy department twice a week for six weeks, with each session consisting of 5 min 
warm-up and stretches, followed by 20 min of exercises performed on the Total Gym leg press, beginning with 30% body weight resistance 
and progressing by 10-15% each session. Each session was supervised by the same physiotherapist and ended with 15 min of shortwave 
diathermy 

Length of follow-up After baseline assessment, followed occurred after completion of the 12 sessions of treatment, i.e. at 6 weeks 
Outcome measures Pain, stiffness, function, mean peak torque, and average torque 
Effect size • Comparing post treatment measures with baseline scores revealed statistically significant improvements in pain (WOMAC), mean peak 

torque (dynamometer) and average torque for the OKC group (p=0.012; p=0.001; p=0.002). 
• Comparing post treatment measures with baseline scores revealed statistically significant improvements in pain (WOMAC), stiffness 

(WOMAC), function (WOMAC) mean peak torque (dynamometer) and average torque for the CKC group (p=0.004; p=0.008; p=0.001; 
p=0.003; p=0.023). 



• There were NS differences between the two treatment groups on the outcomes of pain (WOMAC), stiffness (WOMAC), physical function 
(WOMAC), peak torque (dynamometer) or average torque.  

• One participant from each group dropped out for causes unrelated to the study (hospitalisation due to accident, personal reasons) and 
were excluded from the analysis 

• Randomisation using random numbers table 
• All participants received instruction in the interventions from the same physiotherapist 
• The same investigator carried out all assessment measures to ensure standardisation of procedures, but was not blinded to treatment 

allocation 
• Power calculation present with present sample size (N=32) having 80% power at the 0.05 significance level 
• Per protocol analysis used, not ITT 
• Authors concede that addition of other exercises to the CKC group (mini-squat and step-up) could have improved results for this group  
• No long-term follow-up 

Funding Not reported 
Ref Id 1967 
Bibliographic reference McCully K. Mangione KK. The effects of high-intensity and low-intensity cycle ergometry in older adults with knee osteoarthritis. The journals 

of gerontology Series A, Biological sciences and medical sciences 54 (4):M184-M190, 1999. 
 

Study type and evidence 
level 

RCT1+ 

Aim To investigate the effectiveness of high intensity compared to low intensity aerobic exercise in adults with knee OA in relation to the outcomes 
of function, gait, pain, and aerobic capacity 

Number of patients N= 39 study completers; N=19 (high intensity aerobic exercise), N=20 (low intensity aerobic exercise) 
Patient characteristics Baseline characteristics High intensity ex N=19 Low intensity ex N=20 

% female 74 60 
Age (years), mean ± SD 71.1 ± 7.7 71.0 ± 6.2 
BMI, kg/m², mean (SD) 29.63 ± 5.18 29.08 ± 5.07 
Duration of OA, mean (SD) 10.2 ± 6.4 15.4 ± 12.7  

• No significant differences between groups for any of the demographic characteristics 
• Eligible candidates were aged 50 plus and had knee pain plus either radiological or other clinical diagnostic features according to the 

Altman et al criteria 
• Of 54 eligible candidates, 15 were excluded as 4 failed the stress test, and 11 were dropouts  
 

Intervention Participants underwent 10 weeks of exercise training 3 times per week, with each session lasting 1 hour and consisting of warm-up exercises 
(fast-paced walking, flexibility exercises), 25-minute cycling on exercise cycles, with high intensity group exercising at 70% heart rate reserve 
as determined by Karvonen method. Participants increased heart rate by increasing speed of pedalling, not the resistance, and after 25 
minutes they completed cool-down exercises (slow walking and breathing).  

Comparison Participants underwent 10 weeks of exercise training 3 times per week, with each session lasting 1 hour and consisting of warm-up exercises 
(fast-paced walking, flexibility exercises), 25-minute cycling on exercise cycles, with low intensity group exercising at 40% heart rate reserve 
as determined by Karvonen method. Participants increased heart rate by increasing speed of pedalling, not the resistance, and after 25 
minutes they completed cool-down exercises (slow walking and breathing). 



Length of follow-up The study lasted 10 weeks after which assessment of outcomes was made. There was no further follow-up period.  
Outcome measures Pain, functional status, gait, and aerobic capacity 
Effect size • There were NS between-group differences at study end-point on the outcomes of timed chair rise, 6 metre walking distance, and pain 

score (AIMS2) 
• MANOVA tests for the outcomes of aerobic capacity and gait performance found NS differences between groups 
• VAS and WOMAC pain measures indicated NS differences between the high and low-intensity exercise groups at study end-point 
• N=3 participants were excluded from chair rise assessment as they were unable to perform it, N=7 participants refused to take part in the 

6 meter walk test, and N=8 participants were excluded from aerobic capacity analysis due to hypertensive responses (N=6), and air 
leakage from mouthpiece (N=2) 

• Randomisation using computer generated random number system 
• Participants in both groups took cardiovascular medications including beta blockers (N=4), CCB’s (N=7), and nitrates (N=1) 
• Blinding of investigators and participants not reported, so infer that study was unblinded 
• Per protocol analysis performed, no ITT 
• No power calculation  
 

Funding New Investigator grant from Arthritis Foundation 
Ref Id 1339 
Reference Study type 

Evidence level 
Number 
of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

J. M. 
Brismee, R. 
L. Paige, M. 
C. Chyu, J. 
D. Boatright, 
J. M. Hagar, 
J. A. 
McCaleb, M. 
M. Quintela, 
D. Feng, K. 
T. Xu, and C. 
L. Shen. 
Group and 
home-based 
tai chi in 
elderly 
subjects with 
knee 
osteoarthritis: 
a randomized 

RCT: 1+ 
 
Single centre trial: 
USA 
 
 
• Randomisation 

by 
randomisation 
table – 
stratified by 
age (< 70 
years and ≥ 70 
years) and by 
gender 

• Single blind 
(patients could 
not be blinded 
due to nature 
of treatment) 

Total 
N=41 
(N=22 tai-
chi, N=19 
attention 
control) 
 
Drop-
outs:  
18% (tai-
chi), 32% 
(control) 

Inclusion criteria: Age ≥50 years, 
Knee OA (ARA criteria).  
 
Exclusion criteria: Could not 
ambulate at least 25 feet, had 
medical condition involving knee 
trauma or IA knee injection within 1 
month, exercise-induced or 
uncontrolled angina within 3 
months, severe dyspnoea at rest, 
terminal illness, uncontrolled 
hypertension, acute or chronic 
renal failure, bilateral total knee 
arthroplasties or mini-mental State 
Exam score ≤23. 
 
Baseline characteristics: 
 
TAI-CHI: 86% female; Age 71 (SD 
9.8); BMI 28 (SD 5.9); Pain (VAS) 

Tai-chi 
exercise: 3 
classes/week 
for 6 weeks 
followed by 6 
weeks of 
home video-
based 
classes at the 
same 
frequency. 5 
mins warm-
up, 30 mins 
tai-chi and 5 
mins cool-
down 
exercise. 
 
After home 
exercise 

Attention 
control: 3x 40 
minute group 
sessions per 
week for 6 
weeks (same 
timing, duration 
and location as 
tai-chi classes). 
30 mins lecture 
followed by 10 
mins 
discussion of 
health-related 
topics. 
 
No further 
activity after 
the 6 weeks of 
group 

12 weeks 
(end of 
treatment) 
follow-up at 
6 weeks 
post-
treatment 

Pain severity 
(VAS); 
WOMAC 
total. 

Funding from 
Lubbock 
Endowed 
Professorship 
Earnings and 
Texas Tech 
University Health 
Sciences Center. 



controlled 
trial. Clinical 
Rehabilitation 
21 (2):99-
111, 2007. 
 
ID 2839 
 

• Not true ITT 
analysis 

• Power study 
(WOMAC and 
Pain scores) 

• Fairly high 
drop-out rate 

 
 

4.7 (SD 2.6); WOMAC pain 16.5 
(SD 5.3). 
 
CONTROL: 79% female; Age 69 
(SD 8.9); BMI 28 (SD 6.6); Pain 
(VAS) 4.2 (SD 1.8); WOMAC pain 
16.9 (SD 4.2). 
 
There were NS differences 
between the groups for baseline 
characteristics. 

period 
subjects were 
requested to 
discontinue 
tai chi 
practice for 6 
weeks of 
detraining. 

sessions. 

Effect size 
 
Ta-chi exercise was significantly better than attention control for: 
• Mean overall knee pain (VAS) at 9 weeks, mid-treatment (p<0.05) and 12 weeks, end of treatment (p<0.05); 
• Mean maximum knee pain (VAS) at 6 weeks, mid-treatment (p<0.05) and 9 weeks, mid-treatment (p<0.05); 
• WOMAC overall score at 9 weeks, mid-treatment (p<0.05) 
 
There was NS difference between Ta-chi exercise and attention control for: 
• Mean overall knee pain (VAS) at 3 and 6 weeks (mid-treatment) and at 4 weeks and 6 weeks post-treatment; 
• Mean maximum knee pain (VAS) at 3 weeks (mid-treatment), at 12 weeks (end of treatment) and at 4 weeks and 6 weeks post-treatment; 
• WOMAC overall score at 3 and 6 weeks (mid-treatment), at 12 weeks (end of treatment) and at 4 weeks and 6 weeks post-treatment. 
 



 
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

Hurley MV, 
Walsh NE, 
Mitchell HL 
et al. 
Clinical 
effectivene
ss of a 
rehabilitati
on 
program 
integrating 
exercise, 
self-
manageme
nt, and 
active 
coping 
strategies 
for chronic 
knee pain: 
a cluster 
randomize
d trial. 
Arthritis & 
Rheumatis
m. 2007; 
57(7):1211
-1219. Ref 
ID: 2978 

 

RCT: 1++ 
 
Single centre UK 
(patients recruited 
from 54 inner city 
primary care 
practices). 
 
 
• Randomisatio

n list 
generated, 
blocks of 3. 

• Allocation 
concealment 

• Single blind 
• ITT analysis 
• Slightly 

underpowered 
(Need N=150 
per arm) 

 
 

Total N=418 
(N=140 Usual 
primary care, 
N=146 
individual-
rehab, N=132 
group-rehab). 
 
Drop-outs at 
6 months:  
19% usual 
primary care, 
17% 
individual-
rehab, 18% 
group-rehab 

Inclusion criteria: Aged ≥55 years who 
had consulted a primary care physician 
for mild, moderate or severe knee pain of 
more than 6 months duration. Many 
participants’ condition had been labelled 
OA from their clinical presentation and 
history. Patients were not excluded if 
they used assistive walking devices, had 
stable co-morbidities common in this age 
group (eg. Type 2 diabetes), CV or 
respiratory disorders) had back, lower or 
upper limb pain. 
 
Exclusion criteria: Lower limb 
arthroplasty, physiotherapy for knee pain 
in the preceding 12 months, IA injections 
in the preceding 6 months; unstable 
medical conditions; 
inability/unwillingness to exercise; 
wheelchair dependent.  
 
Baseline characteristics: 
 
INDIVIDUAL REHABILIATION + USUAL 
PRIMARY CARE- 71% female; mean 
age 66 years (range 50 to 91); WOMAC 
Pain 7.4 (SD 4.0). 
 
GROUP-REHABILIATION + USUAL 
PRIMARY CARE - 71% female; mean 
age 68 years (range 51 to 84); WOMAC 
Pain 7.7 (SD 4.1). 
 
USUAL PRIMARY CARE - 69% female; 
mean age 67 years (range 51 to 89); 
WOMAC Pain 7.7 (SD 4.0). 
 
 

Individual 
rehabilitation 
+ usual 
primary care 
 
 
Group 
rehabilitation 
+ usual 
primary care 
 
 
Group 
rehabilitation 
in groups of 
about 8 
people. 
 
All 
rehabilitation 
programmes 
were 12 
supervised 
sessions 
(twice/week 
for 6 weeks) 
combining 
discussion on 
specific topics 
of self-
management 
and coping 
with an 
individualized 
progressive 
exercise 
regimen. 

Usual primary 
care 
(whatever 
intervention a 
participant’s 
primary care 
physician 
considered 
required and 
appropriate).  
 
 

6 weeks 
treatment 
with follow-
up at 6 
months. 

WOMAC 
(total, pain,  
function); 
Objective 
functional 
performance 
of 4 common 
Activities of 
daily living 
(AFPT); 
Anxiety and 
depression 
(HAD, 
Hospital 
Anxiety and 
Depression 
Scale); 
Health-related 
QoL 
questionnaire 
(MACTAR); 
quadriceps 
strength 
(QMVC).  
 
Lower AFPT 
and HAD 
values = 
better 
outcomes. 
 

Not mentioned. 



The groups were similar for baseline 
characteristics. 

Effect size 
 
• Rehabilitation programme + usual primary care was significantly better than usual primary care for: 

o WOMAC function, change from baseline (mean difference -3.33, 95% CI -5.88 to -0.78, p=0.01) at 6 months, 4.5 months post-treatment; 
 
• Rehabilitation programme + usual primary care was  better than usual primary care for: 

o WOMAC Pain, change from baseline (mean difference -1.01, 95%CI -1.84 to -0.19) at 6 months, 4.5 months post-treatment; 
o WOMAC Total, change from baseline (mean difference -4.59, 95%CI -8.30 to -0.88) at 6 months, 4.5 months post-treatment; 
o HAD anxiety, change from baseline (mean difference -0.65, 95%CI -1.28 to -0.02) at 6 months, 4.5 months post-treatment; 
o HAD depression, change from baseline (mean difference -0.35, 95%CI -0.85 to 0.16) at 6 months, 4.5 months post-treatment; 
o MACTAR score – QoL, change from baseline (mean difference 2.20, 95%CI 0.36 to 4.04) at 6 months, 4.5 months post-treatment. 

 
 
NOTE: data for group and individual rehabilitation arms were pooled together in the study into a single ‘rehabilitation’ group 

Reference Study type 
Evidence level 

Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of follow-
up 

Outcome 
measures 

Source  
of  
funding 

E. M. Hay, N. E. 
Foster, and E. 
Thomas. 
Effectiveness of 
community 
physiotherapy and 
enhanced 
pharmacy review 
for knee pain in 
people aged over 
55 presenting to 
primary care: 
pragmatic 
randomised trial. 
BMJ (Clinical 
research ed.) 333 
(7576):995, 2006. 
 
 
ID 2704 
 

RCT: 1+ 
 
UK (patients 
recruited from 15 
general practices 
in North 
Staffordshire) 
 
 
• Randomisation 

list computer-
generated, 
blocks of 6 by 
general 
practice. 

• Allocation 
concealment 

• No blinding 
• ITT analysis 
• Power study 

(WOMAC pain 
and function at 

Total N=325 
(N=108 control – 
advice leaflet 
reinforced by 
telephone call, 
N=108 enhanced 
pharmacy review, 
N=109 community 
physiotherapy). 
 
Drop-outs at 12 
months follow-
up:  
N=18, 17% 
control – advice 
leaflet reinforced 
by telephone call; 
N=9, 8% 
enhanced 
pharmacy review; 
N=12, 11% 
community 
physiotherapy). 

Inclusion 
criteria: Aged ≥55 
years with pain, 
stiffness or both in 
1 or both knees.  
 
Exclusion 
criteria: 
Potentially serious 
pathology (such 
as Inflammatory 
arthritis, acute 
trauma, 
malignancy); 
previous knee 
replacement, 
being on waiting 
list for knee 
surgery, 
physiotherapy for 
knee problems 
within the 
previous 3 months 

Community 
physiotherapy + 
education. + 
advice leaflet 
 
3-6 sessions of 
about 20 minutes 
over a 10-week 
period. Sessions 
included 
education about 
safety and 
importance of 
exercise, pacing, 
pain relief and 
coping strategies.  
Individualised 
exercise 
programme 
included general 
aerobic exercise, 
specific muscle-
strengthening 

Control: advice 
leaflet + telephone 
call – info leaflet 
was reinforced by 
a telephone call 
by a rheumatology 
nurse within 7 
days of 
randomisation. 
 
 
Enhanced 
pharmacy review 
+ advice leaflet - 
Community 
pharmacist 
changed 
participants’ drugs 
according to a 
pre-defined 
algorithm, taking 
into account their 
preferences, 

10 weeks 
treatment. Follow-
up at 3, 6 and 12 
months (ie. 2 
weeks, approx 4 
months and 
approx 10 months 
post-treatment). 

WOMAC (pain,  
function); Patient 
perceived global 
assessment of 
change in their 
knee problem; 
OARSI-
OMERACT 
responders; Knee 
pain and function 
(NRS – change in 
pain severity, 
change in severity 
of main problem). 
 

Grant from 
Arthritis Research 
Campaign; North 
Staffordshire 
Primary Care 
Research 
Consortium and 
the DoH NCC for 
Research 
Capacity 
Development, UK. 



6 months) 
 
 

 
 

or IA injection to 
the knee in 
previous 6 
months. 
 
Hydrotherapy, 
group-based 
sessions, 
acupuncture and 
IA injections were 
not permitted. 
 
Baseline 
characteristics: 
 
CONTROL 
(advice leaflet + 
telephone call) - 
65% female; 
mean age 68 
years (SD 8); 
WOMAC Pain 9.2 
(SD 3.3). 
 
ENHANCED 
PHARMACY 
REVIEW - 63% 
female; mean age 
68 years (SD 8.2); 
WOMAC Pain 9.1 
(SD 3.5). 
 
COMMUNITY 
PHYSIOTHERAP
Y - 65% female; 
mean age 68 
years (SD 9); 
WOMAC Pain 9.1 
(SD 4.1). 
 
Baseline 
characteristics 

exercises and 
stretching 
exercises to be 
done at sessions 
and at home. 
Intensity of 
exercises was 
increased during 
follow-up visits.  

adherence and 
potential drug 
interactions. 3-6 
sessions of about 
20 minutes over a 
10-week period. 
 
 
Participants in all 
3 groups received 
a leaflet based on 
the Arthritis 
Research 
Campaign leaflet 
on knee OA. 



were similar for all 
the groups. 
 

Effect size 
 
• Community physiotherapy + advice leaflet was significantly better than control (no exercise, advice leaflet + telephone call) for: 

o WOMAC Pain, change from baseline (mean difference 1.15, 95% CI 0.2 to 2.1, p=0.008) at 3 months, (2 weeks post-treatment); 
o WOMAC Function, change from baseline (mean difference 3.99, 95% CI 1.2 to 6.8, p=0.008) at 3 months, (2 weeks post-treatment); 
o Patient perceived global assessment of change in their knee problem (p<0.0001) at 3 months, (2 weeks post-treatment); 
o OMERACT-OARSI responders (p=0.003) at 3 months, (2 weeks post-treatment) 
o Self-reported use of NSAIDs (mean difference 15%, 95% CI 2 to 28, p=0.02) over 6 months; 
o Self-reported use of analgesia (mean difference 16%, 95% CI 3 to 29, p=0.02) over 6 months; 
o Change in pain severity, NRS (mean difference -0.84, 95% CI -1.5 to -0.2, p=0.01) at 3 months (2 weeks post-treatment); 
o Change in severity of main problem, NRS  at 3 months, 2 weeks post-treatment (mean difference -1.06, 95% CI -1.8 to -0.3, p=0.005) and at 6 

months, 4 months post-treatment (mean difference -1.22, 95% CI -2.0 to -0.4, p=0.002); 
o Treatment usefulness at 3 months, 2 weeks post-treatment (mean difference -28%, 95% CI -47 to -14, p<0.0001) at 6 months, 4 months post-

treatment (mean difference -27%, 95% CI -40 to -12, p<0.0001) and at 12 months, 10 months post-treatment (mean difference -23%, 95% CI -37 
to -8, p=0.002). 

 
 
• There was NS difference between Community physiotherapy + advice leaflet and control (no exercise, advice leaflet + telephone call) for: 

o WOMAC Pain, change from baseline at 6 months and 12 months (approximately 4 months and 10 months post-treatment); 
o WOMAC Function, change from baseline at 6 months and 12 months (approximately 4 months and 10 months post-treatment); 
o Patient perceived global assessment of change in their knee problem at 6 months and 12 months (approximately 4 months and 10 months post-

treatment); 
o OMERACT-OARSI responders at 6 months and 12 months (approximately 4 months and 10 months post-treatment); 
o Change in severity of main problem, NRS  at 12 months (approximately 10 months post-treatment). 
 



 
Bibliographic reference C. J. McCarthy, P. M. Mills, R. Pullen, G. Richardson, N. Hawkins, C. R. Roberts, A. J. Silman, and J. A. Oldham. Supplementation of a home-based exercise 

programme with a class-based programme for people with osteoarthritis of the knees: a randomised controlled trial and health economic analysis. Health 
Technology Assessment 8 (46):iii-x, 1, 2004. 
 

Study type and evidence 
level 

RCT1++ 

Aim To investigate the effectiveness of a home-based exercise program versus home-based exercise plus an 8-week class based exercise program in adults with 
knee OA in relation to the outcomes of pain, physical disability, physical function, and quality of life. 

Number of patients N= 214 recruited; N=103 (home-based exercise), N=111 (home-based + class-based exercise) 
Patient characteristics Baseline characteristics, mean (SD) N H-B exercise H-B + C-B exercise 

Age (years)  64.9 (9.7), N=103 64.5 (9.9) N=111 
BMI 30.2 (5.3), N=103 29.4 (5.2) N=111 
Physical disability (ALF score) 26.5 (11.8), N=102 24.5 (11.8), N=111 
VAS pain 62.3 (18.6), N=103 63.3 (17.4), N=110 
WOMAC total  45.3 (18.9), N=91* 45.3 (18.2), N=100* 

• *Smaller data set due to incomplete or incorrect completion of WOMAC questionnaire 
• Participants had to meet ACR clinical diagnostic guidelines 
• Candidates with back or hip disease, or inflammatory arthritis, ankle problems or who had intra-articular steroid injection in knee in last 3 months were 

excluded 
 

Intervention Home-based exercise consisted of two muscle-strengthening exercises, a muscular endurance exercise, and balance-maintenance exercises individualised to 
each participant. Initial assessment on baseline exercise ability was followed with appointments at 4 and 8 weeks. If participants experienced increased pain due 
to exercises the intensity of the exercise program was either reduced or continued at same intensity for another 4 weeks. 
 

Comparison Participants received home-based exercise as above, plus an 8-week class exercise program involving attending 2 classes a week, each lasting 45 minutes in a 
physiotherapy department. Exercises were supervised by a physiotherapist and involved progressive resistance training, accelerated walking, stretching, and 
balancing exercises with a maximum of 12 participants in each class.  

Length of follow-up Data was collected at baseline, study endpoint (12 weeks), 3, 6, 9 and 12 months post-treatment.  
Outcome measures Pain, disability, physical function, and quality of life 
Effect size Outcome, mean (SD) H-B exercise H-B + C-B 

exercise 
Mean diff ‡, (95%CI)† p value 

Physical function (aggregate locomotor function 
score), study endpoint 

24.4 (10.8) 18.7 (5.9) -3.45 (-4.46 to –2.44) <0.001 

Physical function (aggregate locomotor function 
score), 12 month follow-up* 

25.6 (10.2) 20.9 (10.7) -2.70 (-3.82 to –1.58) <0.001 

Pain (VAS score) at study endpoint 54.8 (18.9) 37.3 (16.9) -18.1 (-21.8 to –14.4) <0.001 
Pain (VAS score) at 12 month follow-up 59.1 (18.2) 43.6 (18.1) -15.2 (-19.5 to –10.9) <0.001 
Pain (WOMAC) at study endpoint 9.04 (3.84) 7.50 (3.95) -1.23 (-2.03 to –1.46) 0.006 
Pain (WOMAC) at 12 month follow-up 9.38 (3.53) 8.05 (3.81) -1.32 (-2.33 to –0.35) 0.036 



Stiffness (WOMAC) at study endpoint 4.19 (1.84) 3.36 (1.93) -0.53 (-0.97 to –0.09) 0.019 
Stiffness (WOMAC) at 12 month follow-up 3.97 (1.59) 3.36 (1.81) -0.39 (-0.89 to 0.11) NS 
Physical function (WOMAC) at study endpoint 28.1 (14.7) 23.6 (13.9) -3.19 (-5.84 to –0.09) 0.018 
Physical function (WOMAC) at 12 month follow-
up 

30.7 (16.5) 26.5 (13.6) -5.00 (-8.97 to –0.10) 0.014 

Physical function (SF-36) at study endpoint 39.4 (22.5) 47. 9 (23.2) 7.14 (2.26 to 12.01) 0.004 
Physical function (SF-36) at 12 month follow-up 38.4 (22.9) 41.1 (23.8) 2.96 (-3.11 to 9.03)  NS 
Pain (SF-36) at study endpoint 43.9 (22.2) 53.9 (20.7) 9.67 (4.85 to 14.49) <0.001 
Pain (SF-36) at 12 month follow-up 41.5 (19.2) 49.7 (18.5) 8.12 0.003 

• *ITT analysis using last value carried forward imputation 
• ‡  Estimated treatment effect adjusted for BMI, age, gender and baseline values 
• † Negative values for mean differences reflect improvement 
• For all other SF-36 items there were NS differences between the two treatment groups at study endpoint and 12 month follow-up 
• All strength and balance scores were NS between treatment groups at 12 months follow-up, although at study endpoint there was a significant difference 

favouring the home plus class exercise group on the balance (p=0.017; p=0.000) and strength (p=0.014) outcomes  
• There was a significant difference favouring the home plus class based exercise group for the range of knee flexion outcome at study endpoint (MD 3.7, 

95%CI 2.0 to 5.5, p<0.0005), but at 12 months the difference between the two groups was just short of being significant (MD 1.7, 95% CI 0.0 to 3.5, p=0.052) 
• Power calculation present and study adequately powered to accommodate 30% dropout at 6 months 
• Computerised randomisation with stochastic minimisation to protect against chance bias due to baseline imbalance 
• Single blind trial with outcome assessments made blind to allocation, and lead investigator unaware of treatment allocation 
• ITT analysis carried out for physical function outcome (N=103; N=111), other secondary outcomes analysed per protocol (N=71; N=80) 
• Logistic regression used to investigate predictors of loss to follow-up, and variable found to predict loss to follow-up were included as covariates in model to 

reduce bias 
• Follow-up was greater in the home plus class exercise group than in the home exercise group (92 versus 83% at study endpoint; 72 and 69% at 12 months 

follow-up) 
• Logistic regression analysis of loss to follow-up at study endpoint and 12 months follow-up showed that home plus class exercise group more likely to 

respond at study endpoint but not at 12 months follow-up, but baseline characteristics did not affect response 
• Only one participant developed an intervention related AE (hernia), from incorrect performance of one of the home exercises 
 

Funding Commissioned by the NHS HTA program 
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Effect size 
 
Treatment (exercise programme) was significantly better than control group for stiffness (at 2 months), stiffness and pain (at 6 months). NS difference between the groups at 12 months. 

Bibliographic reference Care G. Chamberlain MA. Physiotherapy in osteoarthrosis of the knees. A controlled trial of hospital versus home exercises. International Rehabilitation 
Medicine 4 (2):101-106, 1982. 
 

Study type and evidence level RCT 1- 
Aim To investigate the effectiveness of hospital-based exercise plus short-wave diathermy versus home-based exercise in adults with knee OA in relation to the 

outcomes of pain, function, range of movement, maximum weight lift, endurance. 
Number of patients N=42 recruited; N=24 (hospital-based exercise + home-based exercise + short-wave diathermy), N=18 (home-based exercise) 
Patient characteristics • Participants were required to have radiographical OA of the knee with at least grade 2 severity plus at least 3 clinical signs 

• Participants were required to be stabilised in use of analgesics at least 3 weeks prior to study entry 
• No baseline characteristics such as age, sex, BMI reported  

Intervention Three times weekly hospital treatment for 4 weeks of short-wave diathermy by inductotherm coil to the affected joint followed by exercise, which was also 
carried out twice a day at home (one exercise to increase strength of knee extension and one to increase endurance of knee extensors) with weights 
increased by 0.2 kg increments at intervals according to participants ability. After 4 weeks, participants in both groups were re-randomised into a group who 
knew they were to be re-assessed at 12 weeks and a group who did not.  

Comparison Initial instruction of same exercises used in intervention group in the physiotherapy department on 3 occasions, the last 1 week after the second, with 
exercises to be carried out twice daily in the home for 12 weeks. After 4 weeks, participants in both groups were re-randomised into a group who knew they 
were to be re-assessed at 12 weeks and a group who did not. 

Length of follow-up Assessments were made before treatment and at 4, 6, and 12 weeks (but only 4 weeks for the comparison of the two different exercise groups 
Outcome measures Pain, function, range of movement, maximum weight lift, endurance 
Effect size • At 4 weeks there were NS differences between treatment groups for the outcomes of function, range of movement, maximum weight lift and endurance  

• At 4 weeks there was a statistically significant reduction in VAS pain scores in the home exercise versus the hospital plus home exercise plus short-
wave diathermy group (p<0.05) 

• At 4 weeks there were 6 dropouts, 3 from each treatment group 
• Randomisation method not stated 
• Single blinding of assessor not described 
• No ITT analysis 
• No comparison of baseline characteristics reported 
• No power calculation 
 

Funding Grant from Arthritis and Rheumatism Council 
Ref Id 1250 
Bibliographic reference D. Evcik and B. Sonel. Effectiveness of a home-based exercise therapy and walking program on osteoarthritis of the knee. Rheumatology International 22 

(3):103-106, 2002. 
 

Study type and evidence level Non-randomised study 1- 



Aim To determine the effects of an isometric and isotonic home exercise program versus aerobic walking exercise versus control group in adults with knee OA in 
respect to the outcomes of pain, physical function, and quality of life.  

Number of patients N=90 recruited; N=30 (home resistance exercises), N=30 (aerobic walking exercise), N=30 (control) 
 

Patient characteristics Characteristic Resistance exercise (N=27) Aerobic exercise 
(N=28) 

Control group 
(N=26) 

Age, years, mean ± SD 56.3 ± 6.1 56.9 ± 6.5 55.8 ± 6.9 
% female 67 61 69 
Disease duration (year) 8.0 ± 3.5 7.9 ± 3.7 8.2 ± 2.7 
Grade 1 OA, % 32 30 30 
Grade 2 OA, % 40 44 42 
Grade 3 OA, % 28 26 28 

 
• All participants were allowed to take analgesics 
• Participants with exposure to quadriceps exercise program in last 6 months, severe CVD and K&L criteria grade 4 OA were excluded 
• At follow up only 81 participants were traced and agreed to participate in the final assessment  

Intervention  
Resistance exercise: Home-based delivery included isometric and isotonic quadriceps exercises (isometric straight leg lifts, isometric quadriceps contraction, 
isontonic quadriceps exercise) applied at least 10 times, twice a day at home, initially taught by a physiotherapist in a hospital setting. The program was 
three months long, with weekly telephone calls to participants to assess adherence.  
 
Aerobic exercise: Regular walking program, with participants walking for 10 minutes three times per week, gradually increasing this upto 30 minutes. The 
program was three months long, with weekly telephone calls to participants to assess adherence.  
 
 

Comparison Control group were told to continue their normal daily activities, with no additional exercise or walking programs applied.  
Length of follow-up Data was collected before the interventions were applied and thereafter at 6 months post-intervention commencement (3 months after study end-point) 
Outcome measures Pain, physical function, and quality of life 
Effect size  

• At 6 months follow-up both resistance and aerobic walking exercise groups had significant reductions in WOMAC and VAS pain scores in comparison to 
the control group (WOMAC: 3.0 ± 1.7, 3.4 ± 1.3 versus 6.0 ± 3.3, both p<0.001; VAS: 3.5 ± 1.4, 3.6 ± 1.3 versus 6.8 ± 1.1, both p<0.001), but there was 
NS difference in the WOMAC or VAS pain reduction scores between the resistance and the aerobic walking exercise groups.  

• At 6 months follow-up both resistance and aerobic walking groups had significantly lower WOMAC physical function scores compared to the control 
group (10.8 ± 1.8, 10.2 ± 2.4 versus 20.7 ± 4.4; both p<0.001), but there was NS difference in the WOMAC physical function scores between the two 
exercise groups.  

• At 6 months the NHP questionnaire for quality of life showed significant pain reductions in both exercise groups compared to the control group (9.8 ± 
3.1, 9.0 ± 3.3 versus 20.4 ± 3.2, both p<0.001) 

• There were NS differences between baseline and 6 months follow-up for any of the groups on the NHP outcome of social isolation 
• Between baseline and follow-up the aerobic walking exercise group had significant improvements on the NHP outcomes of energy, physical mobility, 

emotional reactions, and sleep (14.6 ± 1.3; 8.6 ± 4.0; 6.9 ± 3.0; 19.6 ± 4.0; all p<0.001), whereas there were NS changes from baseline to follow-up 



recorded for these outcomes in the control group 
• Between baseline and follow-up the walking exercise group had significant improvements on the NHP outcomes of energy, physical mobility and sleep 

(33.4 ± 2.1; 29.5 ± 4.8; 31.9 ± 4.9; all p<0.05), but the score for emotional reactions where NS 
• At follow-up 3 participants in resistance exercise group were out of contact, and six participants (N=2 from aerobic walking, and N=4 from control group) 

were excluded as they were taking additional medication (NSAIDS).  
• Study does not appear to be randomised or blinded 
• Per protocol analysis, not ITT 
 

Funding Not reported 
Ref Id 171 
Bibliographic reference M. Huang, Y. Lin, C. Lee, and R. Yang. Use of ultrasound to increase effectiveness of isokinetic exercise for knee osteoarthritis. Archives of Physical 

Medicine and Rehabilitation 86 (8):1545-10, 2005. 
 

Study type and evidence level RCT1- 
Aim To evaluate the effects of isokinetic muscle strengthening exercise therapy with or without ultrasound versus a not treatment control group in patients with 

knee OA in respect to pain, disability and functional capacity. 
Number of patients N=120; N=30 (exercise), N=30 (exercise plus continuous ultrasound), N=30 (exercise plus pulsed ultrasound), N=30 (no exercise or US) 
Patient characteristics • Patients age range was 42 to 72 years (mean age 62 ± 8.4) 

• Female/male ratio 4:1 
• Duration of knee pain range was 6 months to 11 years 
• All participants had bilateral moderate knee OA (Altman grade II) 
• Not further patient characteristics reported.  

 
Intervention • N=30 continuous ultrasound with duty cycle of 100%, 1MHz frequency, spatio-temporal peak intensity of 1.5W/cm², which was applied for 5 minutes to 

each treated region 3 times per week for 8 weeks, with intensity of application adjusted to the level at which the patient felt a warm sensation or mild 
sting.   

• N=30 pulsed ultrasound with a duty cycle of 25%, same frequency as continuous US, and spatio-temporal peak intensity of 2.5W/cm², which was 
applied to each treated region as for continuous US 3 times per week for 8 weeks with intensity of application adjusted as for continuous US.  

• Three groups received isokinetic muscle strengthening exercise program for left and right knees, 3 times a week for 8 weeks (24 sessions). Intensity of 
exercise increased from 1 to 5 sets during sessions 1-5, and remained at 6 sets for sessions 6-24.  

• All 4 groups (including control) received 20 mins of hotpacks and 5 mins of ROM exercise. 
Comparison The control group did not receive isokinetic exercise therapy or any form of ultrasound.  
Length of follow-up Participants were assessed at study entry, at study end-point (8 weeks), and at follow-up year later.  
Outcome measures Knee ROM, pain severity, disability, walking speed, peak torque of knee flexion and extension,  
Effect size Outcome  Ex only  EX + cont US  EX + pulsed US  Control  

Knee ROM, Lequesne 
index (baseline), mean 
degrees ± SD 

105 ± 15 (N=30) 106.3 ± 13 (N=30) 105 ± 12 (N=30) 99 ± 15 (n=30) 



Knee ROM, Lequesne 
index (1 year follow-up) 

112 ± 14 (N=21) 118 ± 14 (N=24) 124 ± 18* (N=28) 98 ± 17 (N=24) 

Knee pain, VAS score 
(baseline), mean score ± 
SD 

4.9 ± 1.5 (N=30) 5.2 ± 1.7 (N=30) 5.0 ± 1.3 (N=30) 4.8 ± 1.8 (N=30) 

Knee pain, VAS score (1 
year follow-up), mean 
score ± SD 

3.5 ± 1.7 (N=21) 2.6  ± 1.4 (N=24) 2.2 ± 1.8* (N=28) 6.0 ± 1.3 (N=24) 

Disability, Lequesne index, 
(baseline) mean score ± 
SD 

6.7 ± 2.1 (N=30) 7.0 ± 1.6 (N=30) 7.1 ± 2.1 (N=30) 7.0 ± 1.1 (N=30) 

Disability, Lequesne index, 
(1 year follow-up) mean 
score ± SD 

5.1 ± 1.8 (N=21) 3.9 ± 1.5 (N=24) 3.1 ± 1.4* (N=28) 7.8 ± 1.7 (N=24) 

Walking speed, (baseline), 
mean  metres/min ± SD 

74.6  ± 7.3 (N=30) 72.6  ± 6.5 (N=30) 73.2 ± 6.0 (N=30) 72.3 ± 7.5 (N=30) 

Walking speed, (1 year 
follow-up), mean  metres/ 
min ± SD 

82.5 ± 7.1 (N=21) 90.4 ± 7.8 (N=24) 99.7 ± 8.7* (N=28) 67.1 ± 4.3 (N=24) 

• * At one year follow-up the pulsed US plus exercise group did significantly better on all outcomes in comparison to the other three treatment groups 
(p<0.05) 

• At one year follow-up the exercise only group had a statistically significant change from baseline on all outcomes apart from knee ROM (p< 0.05) 
• At one year follow-up the control group had a statistically significant change from baseline on VAS knee pain scores, and mean Lequesne Index for 

disability (p< 0.05) 
• At one year follow-up the exercise only group did significantly better on mean peak torque of knee flexion and extension at 60 degrees in comparison to 

the other 3 treatment groups (p<0.05) 
• At one year follow-up the pulsed US plus exercise group did significantly better on mean peak torque of knee flexion and extension at 180 degrees in 

comparison to the other 3 treatment groups (p<0.05) 
• Randomisation method to four groups via system of sequentially numbered (1 to 4) opaque sealed envelopes 
• Blinding not reported, and can infer that study was unblinded 
• No ITT analysis 
• Sham US treatment given to groups 1 (exercise only) and 2 (controls) failed as there was no warm/stinging sensation.  

 
 

Funding Not reported. 
Ref Id 1038 
Bibliographic reference V. Kuptniratsaikul, O. Tosayanonda, S. Nilganuwong, and V. Thamalikitkul. The efficacy of a muscle exercise program to improve functional performance of 

the knee in patients with osteoarthritis. Journal of the Medical Association of Thailand 85 (1):33-40, 2002. 
Study type and evidence level Cluster RCT 1- 



Aim To investigate the efficacy of a muscle exercise program plus education about knee care in comparison to a control group in terms of improvement in 
functional performance in adults with knee OA.  

Number of patients N=392 recruited; N=199 (cluster randomized into exercise intervention); N=193 (cluster randomized into control group) 
Patient characteristics Characteristic (baseline) Exercise group 

N=199 
Control group N=193 

Female, N (%) 148 (77) 158 (79) 
Age (years) 67.9 ± 5.7 67.6 ± 6.1 
Duration of knee pain (months) 44.3 ± 38.3 46.4 ± 42.1 
Regular medication use, N (%) 66 (33) 67 (35) 
BMI, normal, N (%) 65 (49) 80 (51) 
BMI, obese, N (%) 15 (11) 18(12) 
Severity of knee OA, mild, N (%) 111 (56) 108 (56) 
Severity of knee OA, moderate, N (%) 85 (43) 84 (44) 
Severity of knee OA, severe, N (%) 3 (2) 1(0.5) 

 
• There was NS differences between exercise and control groups for the baseline characteristics reported  

Intervention Two quadriceps muscle strengthening exercise sessions per week, each lasting one hour for 8 weeks. Sessions were supervised by one physical therapist, 
plus usual medical treatments.  

Comparison Not stated, but usual medical treatments can be inferred. 
Length of follow-up Follow-up occurred at 6 and 12 months after baseline measurements.  
Outcome measures Quadriceps muscle strength, range of motion (flexion and extension of knee), total walking distance, pain, health status, quality of life (satisfaction), and 

functional incapacity.  
Effect size  

• After exercise therapy the mean increase in walking distance from baseline of 389 ± 85 m in the intervention group was 30m (7.7% increase) versus 
mean decrease in walking distance of 13m from a baseline of 354± 93 m in control group. 

• After exercise therapy, the mean increase in Quadriceps muscle strength was 2.5 kg from baseline of 12.7±4.6 kg (20% increase) in the intervention 
group versus a mean increase of 0.5 kg from baseline of 13 ± 6kg (4% increase) in the control group. 

• For all other outcomes, effect sizes for the comparison of exercise therapy with the control group at study end-point were not reported.  
• Cluster randomization used, but unit of clustering and method not reported (all participants recruited from one catchment area) 
• Blinding not reported, infer that trial was unblinded 
• Not stated whether ITT or per protocol analysis used, but 87% of intervention group and 100% of control group completed study 
 
  

Funding National research council of Thailand.  
Ref Id 172 
Bibliographic reference E. H. Tuzun, A. Aytar, L. Eker, and A. Daskapan. Effectiveness of two different physical therapy programmes in the treatment of knee osteoarthritis. The Pain 

Clinic 16 (4):379-387, 2004. 
 

Study type and evidence 
level 

RCT1- 



Aim To investigate the effectiveness of an isokinetic exercise program compared to an isotonic quadriceps exercise in female adults with knee OA in relation to the 
outcomes of pain, physical function, and mental health 

Number of patients N= 62 recruited; N=31 (isokinetic exercise), N=31 (isotonic exercise) 
Patient characteristics Baseline characteristics Isokinetic exercise N=31 Isotonic exercise N=31 p-values 

Age (years), mean (SD) 60.4 (9.1) 60.8 (8.6) 0.709 
BMI, kg/m², mean (SD) 30.7 (4.7) 29.8 (5.4) 0.545 
Duration of OA, mean (SD) 4.6 (4.5) 6.3 (6.3) 0.487 
Radiographic grade, N (%)    
Grade 1 12 (38.7) 9 (29.0)  
Grade 2 10 (32.3) 15 (48.4)  
Grade 3 7 (22.6) 6 (19.4)  
Grade 4 2 (6.5) 1 (3.2) 0.607 

• Participants were aged 40 plus with primary knee OA (ACR clinical and radiological criteria) 
• Candidates with intra-articular or systemic use of corticosteroids within previous 3 months and use of NSAIDS and analgesics during previous 2 months 

were excluded 
• Study limited to women, ‘since muscle fibre characteristics in females are different from males’ 
  

Intervention Isokinetic exercise consisted of 10 flexion-extension repetitions for each angular velocity in both legs five times a week for 14 days. Participants also received 
20 min hot packs followed by TENS for 30 min a day (conventional mode, 100 Hz) prior to exercise program.  

Comparison Isotonic exercise consisted of quadriceps exercise program based on DeLorme technique with each training session taking 10-12 min five times a week for 14 
days. Participants also received 20 min hot packs followed by TENS for 30 min a day (conventional mode, 100 Hz) prior to exercise program. 

Length of follow-up Data was collected at baseline, three days, and three months post-treatment.  
Outcome measures Pain, disability, physical function, and mental health 
Effect size Outcome, difference at 3 month follow-up in 

comparison to baseline, mean (SD) 
Isokinetic Ex Isotonic EX Effect size 

isokinetic Ex 
Effect size 
isontonic Ex 

Pain (WOMAC)  -2.9 (1.9) -1.6 (1.7) 1.93 0.84 
Stiffness (WOMAC)  -2.5 (2.2) -1.7 (2.6) 1.09 0.71 
Physical function (WOMAC)  -2.9 (1.6) -2.3 1.81 1.21 
SF-36 mental health  10.3 (19.5) 8.6 (16.7) 0.67 0.38 
15-m walk, s -2.7 (6.4) -0.2 (2.9) 0.39 0.06 
Rising from chair, s -2.8 (11.7) -1.9 (8.0) 0.28 0.26 
Stair climbing, s -4.6 (8.3) -0.8 (3.2) 0.46 0.18 
Stair descending,s -5.2 (8.8) -1.8 (3.1) 0.47 0.33 
Change in concentric peak torque of quadriceps 
muscle, 60°/s 

16.6 (16.8) 8.1 (14.4) 1.78 1.07 

Change in concentric peak torque of quadriceps 
muscle, 90°/s 

13.2 (18.1) 6.6 (10.5) 1.74 1.16 

Change in concentric peak torque of quadriceps 
muscle, 120°/s 

10.3 (15.9) 2.4 (9.7) 1.26 0.33 

Change in concentric peak torque of quadriceps 6.6 (12.3) 0.8 (7.3) 1.32 0.14 



muscle, 180°/s 
• The above table shows that in comparison to baseline the isokinetic exercise group reported larger effect sizes on every outcome in comparison to the 

isotonic exercise group at 3 months follow-up, however statistical significance testing for between group differences in effect size at this time point was not 
reported 

• Number of study dropouts was not reported 
• Method of randomisation not reported 
• Investigator and participant blinding not reported, so assume study is unblinded 
• No ITT analysis reported, presume per protocol analysis used 
 

Funding Not reported 
Ref Id 870 
Bibliographic reference B. Belza, T. Topolski, S. Kinne, D. L. Patrick, and S. D. Ramsey. Does adherence make a difference? Results from a community-based aquatic exercise 

program. Nursing Research 51 (5):285-291, 2002. 
 

Study type and evidence level RCT 1+ 
 

Aim To evaluate the effects of an aquatic exercise programme (in warm water twice a week) in comparison to a control group (usual activities abstaining from 
starting new exercise programmes) on people with OA (community-based trial). Also to compare adherers and non-adherers of the programme. 
 

Number of patients Total N=249; N=125 (exercise group), N=124 (control group)  
 

Patient characteristics Characteristics, mean (SD)  Exercise group 
(N=125) 

Control group 
(N=124) 

p value 

Age,years  65.98  (5.94) 66.09 (6.16) NS 
% Female 87.1 85.3 NS 
Race (% white) 92.0 96.0 NS 
Number of comorbid conditions 3.89 (1.96) 4.09 (2.20) NS 
Duration of OA 11.34 (9.13) 10.15 (8.47) NS 

 
• * for definitions of abbreviations see ‘outcome measures’ 
• NS differences at baseline between groups, except for number of medications used weekly (one patient used more than 2 SDs above the mean). 

When this outlier was removed from the analysis, there was NS difference between the groups. 
• OA was diagnosed by a physician (but not mentioned how) 
 

Intervention Exercise group attended a local-area warm-water (85 to 92oC) aquatic class at least twice a week for 20 weeks 
 

Comparison Control group followed their usual pattern of activities and abstained from starting new exercise programmes for the study duration. 
 

Length of follow-up All patients in both groups were assessed at the beginning and end of the study (after 20 weeks) by filling out a survey.  
 



Outcome measures The Quality of Well-Being (QWB) scale measured health status; the Health Assessment Questionnaire (HAQ) measured function, disability and pain; the 
Pain Visual Analogue scale (VAS); the Center for Epidemiological Studies-Depression Index (CES-D) measured symptoms associated with depression; 
Arthritis Quality of Life (QOL). 
 

Effect size Exercise group p value Outcome, mean difference 
from baseline Adherers 

(N=36) 
Non-adherers 
(N=89) 

Control group 
Adherers 
vs Control 

Adherers vs 
Non-
adherers 

QWB score 0.032 -0.005 0.001 0.02 0.004 
HAQ -0.094 -0.029 0.077 0.02  
CES-D scale  -1.04 0.48 0.40 Not 

mentioned 
0.035 

Arthritis QOL score (study end 
value only) 

0.278 0.527 1.09 0.01 Not 
mentioned 

Pain (VAS) -0.20 -0.05 0.03 Not 
mentioned 

Not 
mentioned 

Drop-outs 16.8% 3% Not mentioned 
 
NB. Adherers = those who attended a minimum of 2 classes per week for 16 / 20 weeks 

Non-adherers = those who attended less than 2 classes per week for 16 / 20 weeks 
Dropouts = participants who did not complete the study data forms.  

 
• Reasons for drop-outs included illness other than arthritis, pain, facility (water temperature or allergy to chlorine), personal problems, business and 

other reasons.  
 
• Randomisation method  - participants assigned intervention using a stratified randomisation process to give equal numbers of men in the control and 

treatment groups. 
• Blinding of participants not stated, so assume study is single-blinded 
• ITT analysis not conducted (intervention group was split into subgroups: adherers vs non-adherers) 
• Drop-outs classed as those not completed the study; NS difference in baseline characteristics of completers and drop-outs 
• Anatomical location of OA not reported 
• No mention of current analgesics taken by participants or cessation of analgesia 

 
Funding Grant from The Centers for Disease Control and Prevention 
Ref Id 165 
Bibliographic reference T. Cochrane, R. C. Davey, and S. M. M. Edwards. Randomised controlled trial of the cost-effectiveness of water-based therapy for lower limb osteoarthritis. 

Health Technology Assessment 9 (31):iii-xi, 1, 2005. 
 

Study type and evidence level RCT 1+ 
 



Aim To evaluate the effectiveness of a water-based exercise in comparison to usual care in older patients with hip and/or knee OA. 
 

Number of patients Total N=312, N=153 (exercise group), N=159 (control group) 
 

Patient characteristics  
Characteristic (baseline) Exercise group 

N=153 
Control group N=159 

Female, (%) 63  62  
Age (mean) ± SD 69.9 ± 6.8 69.6 ± 6.3 
BMI,mean kg/m² ± SD 29.7 ± 5.1 29.8 ± 5.1 
WOMAC pain score ± SD 8.7 ± 3.6 9.1 ± 3.1 
WOMAC physical function score ± SD 30.1 ± 13.1 31.1 ± 11.2 
WOMAC stiffness score ± SD 3.9 ± 1.7 4.0 ± 1.4 
EQ-VAS ± SD 60.0 ± 19.0 61.7 ± 17.1 

 
• All participants were aged over 60 years and had hip and/or knee OA  (criteria were pain in the joint most days in the month, morning stiffness and 

stiffness after sitting, diagnosis and treatment of OA was confirmed by the patient’s GP). 
• NS difference in baseline characteristics or co-morbid conditions. However, there was a trend towards better SF-36 ‘physical role limitations’ 

dimension for the water exercise group (p = 0.063).NS difference between the groups regarding OA joint distribution.  
 
 

Intervention Water exercises in public swimming baths (warm-up; lower-limb strengthening, stretching and ROM; general cardiovascular conditioning, general balance 
and co-ordination and free use of floats/individual exercises/swimming. More advanced exercises and the number of repetitions were increased every 6-8 
weeks. Each session was approximately 1 hour and participants attended at least twice a week for 1 year.  

Comparison Usual care 
 

Length of follow-up The study intervention lasted 1 year with a further follow-up period of 6 months. 
Outcome measures Pain score (WOMAC), quality of life and physical function measurements (flexibility by static or longer-term stretching, strength by isometric and isotonic 

resistance, endurance by aerobic exercise) 
Effect size  

Outcome Mean difference 
between groups 
at Year 1* 

Effect size* 95% CI for Effect size p value 

WOMAC pain  0.89 0.25 0.02 to 0.47 <0.05 
WOMAC physical function 3.16 0.23 0.00 to 0.45 <0.05 
WOMAC stiffness 0.27 0.17 -0.05 to 0.39 NS 
SF-36 pain 5.90 0.27 0.05 to 0.50 <0.05 
 SF-36 physical function 0.94 0.04 -0.18 to 0.26 NS 
SF-36 social function 0.02 0.00 -0.22 to 0.22 NS 
SF-36 role physical 9.01 0.24 0.02 to 0.47 NS 



SF-36 role mental 6.72 0.15 -0.08 to 0.37 NS 
SF-36 mental health 0.66 0.04 -0.19 to 0.26 NS 
SF-36 vitality 2.03 0.10 -0.12 to 0.32 NS 
SF-36 general health 1.48 0.07 -0.15 to 0.30 NS 
EQ VAS 1.87 0.10 -0.12 to 0.33 NS 
8-foot walk 0.33 0.22 -0.01 to 0.44 NS 
Stair ascent 0.54 0.23 0.01 to 0.45 <0.05 
Stair descent 0.67 0.28 0.06 to 0.51 <0.05 
Left hamstring strength 3.70 0.07 -0.15 to 0.19 NS 
Left quadriceps strength 19.72 0.19 -0.03 to 0.41 NS 
Right hamstring strength 6.37 0.11 -0.11 to 0.34 NS 
Right quadriceps strength 20.10 0.19 -0.03 to 0.42 NS 
Drop-outs 27% for exercise group, 25% for control group 

* a positive value for the mean difference indicates a beneficial change in this outcome measure in the water exercise group. 
 
NOTE: The outcome values used when comparing the two groups were not adjusted for their respective baseline values, which may introduce some error 
(since when WOMAC pain score was adjusted for baseline, the authors found NS difference between the two groups compared to a SS difference when the 
values were unadjusted for baseline). However, the authors did find there was NS difference at baseline between the two groups for all outcomes except 
SF36 ‘physical role limitations’. The table below contains the mean changes in outcome scores at study endpoint from the original baseline values for the 
exercise and control groups.  
 
 
 

Outcome  Exercise group – 
mean change from 
baseline at 1 year 
study endpoint 

Control group – 
mean change from 
baseline at 1 year 
study endpoint 

WOMAC pain  0.25 -0.26 
WOMAC physical function 1.37 -0.80 
WOMAC stiffness 0.12 0.02 
SF-36 pain -0.14 3.60 
 SF-36 physical function -2.92 -0.64 
SF-36 social function -0.79 +0.85 
SF-36 role physical 4.14 5.72 
SF-36 role mental 0.14 4.29 
SF-36 mental health -0.76 0.98 
SF-36 vitality -0.82 2.9  
SF-36 general health 2.03 +0.8 
EQ VAS -0.99 2.55 

 
• There was NS difference between groups on all outcomes (unadjusted for baseline) after a further six months of follow-up. 



• Drop-outs: at the 1-year point, drop-outs were not significantly different to those who completed the study on baseline characteristics. However, at 18 
months those who dropped out had poorer scores on all 3 WOMAC indices and the 3 walking tests. 

 
• Powered study 
• Randomised by computer generated random sequence 
• Allocation concealment 
• Single-blinded – assessors blinded to treatment groups 
• Not true ITT analysis performed (only 151 patients per group were analysed because some did not complete baseline assessments satisfactorily. 
• No mention of OA severity 
• Large numbers of patients in the exercise group did not take any or took limited part in their exercise programmes 

 
Funding NHS (NCC-HTA) 
Ref Id 711 
Bibliographic reference A. Foley, J. Halbert, T. Hewitt, and M. Crotty. Does hydrotherapy improve strength and physical function in patients with osteoarthritis--a randomised 

controlled trial comparing a gym based and a hydrotherapy based strengthening programme. Annals of the Rheumatic Diseases 62 (12):1162-1167, 2003. 
 

Study type and evidence level RCT 1+ 
Aim To compare the effects of a hydrotherapy resistance exercise programme with a gym based exercise programme on strength and function in patients with 

hip or knee OA..  
Number of patients N=105, N=35 (hydrotherapy), N=35 (gym), N=35 (control) 
Patient characteristics Characteristic (baseline) Hydrotherapy 

N=35 
Gym 
N=35 

Control 
N=35 

Female, (%) 15 17 20 
Age (mean) ± SD  73.0 ± 8.2 69.8± 9.2  69.8 ± 9.0  
Pain (WOMAC score) ± SD 10.0 ± 3.0 8.0 ± 4.0 10.0 ± 4.0 
Pain (Arthritis Self-Efficacy Score) ± SD 50.0 50.0 50.0 

• Participants were aged 50 and over and had radiographic evidence of knee or hip OA. A large proportion of the sample had moderate to severe OA 
requiring joint replacement since over 40% of the sample were recruited from orthopaedic surgery waiting lists. 

• NS between group differences on the baseline characteristics (including joints affected by OA comorbid conditions, function and strength scores). 
However, WOMAC pain for the gym group was significantly lower than that of the hydrotherapy group. 

 
Intervention Both the hydrotherapy and gym exercise interventions consisted of three 30minute sessions a week for 6 weeks. Each session included a short warm-up, 

lower limb stretches and a standardised set of resistance exercises with progression of intensity tailored for each individual. 
 
The hydrotherapy group strengthening exercises included hip flexion and extension, hip adduction and abduction, knee flexion and extension and knee 
cycling. After a peak number of repetitions were reached, weights were strapped to the ankle to provide additional resistance. 
 
The gym group strengthening exercises included seated bench press, hip adduction and adduction, knee extension and double leg press. The same 
protocol for increasing exercise intensity in the water was also applied in the gym.  
 



Comparison Control group received fortnightly telephone calls to monitor changes in their condition, drug use or injuries. 
Length of follow-up The study duration was 6 weeks, with post-intervention assessment occurring at study end-point 
Outcome measures Muscle strength, 6-minute walk test, WOMAC OA index, total drugs, SF-12 quality of life, Adelaide Activities Profile and Arthritis Self-Efficacy Scale 
Effect size  

• There were NS differences between the groups for WOMAC pain, WOMAC function, WOMAC stiffness, Self-Efficacy pain, Self-Efficacy function, 
Adelaide Activities Profile and SF-12 mental component. 

• A statistically significant difference on the outcome of walking distance favoured the hydrotherapy versus the control group (p=0.048). No other 
differences were significant.  

• A statistically significant difference on the outcome of walking speed favoured the gym versus the control group (p=0.009). No other differences were 
significant. 

• For the outcome of right quadriceps strength, the gym group was significantly stronger than the hydrotherapy (p=0.030) or control (p<0.001) groups. No 
other differences were significant. 

• For the outcome of left quadriceps strength, both the gym and hydrotherapy groups were both significantly stronger than the control group (p<0.001 and 
p=0.018, respectively). No other differences were significant. 

• The gym group showed a significant improvement in Self-Efficacy satisfaction score compared to the control (p=0.006). No other differences were 
significant.  

• For the SF-12 physical component score, there was a significant improvement for the hydrotherapy group compared to the control group. No other 
differences were significant. 

• There was a significant difference between all the groups regarding overall drug changes. However, the authors note that changes were such that 
increases and decreases in OA drug use largely cancelled each other out. The hydrotherapy group had fewer changes in drug use with only one 
participant increasing their OA drug use. 

• Dropouts: Six participants in each treatment group discontinued the intervention due to pain, doctor’s advice or other reasons. There were no dropouts 
in the control group. In each of the 3 groups a small number of participants were lost to follow-up (N=1 hydrotherapy group, N=3 gym group, N=3 control 
group). 

                                                                                                                                                                                                                                                            
• Single blind study – outcome assessment was blinded 
• No mention of group differences regarding OA severity 
• Randomisation: independent person assigned participants to treatment groups by sequentially numbered, sealed opaque envelopes (allocation 

concealment) and the investigator was informed of group allocation by telephone.  
• Powered study 
• ITT analysis performed 
• Aim of the study was to match intensity of exercise for the two intervention groups as closely as possible. Authors note however, that due to the nature 

of hydrotherapy, the exercise intensity in the hydrotherapy group would not have been as high as the gym group, hence the greater increases in 
strength seen with the gym group. 
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(6):303-310, 2005. 
Study type and evidence level RCT1+   
Aim To evaluate the short-term clinical effects of kinesthesia and balance exercises in addition to strengthening exercises versus strengthening exercises alone 

in adults with knee OA. 
Number of patients Total N=66; kinesthesia, balance and strengthening N = 33, strengthening  N=33  
Patient characteristics Characteristics, mean ± SD  Kinesthesia (N=33) Strengthening (N=33) 

WOMAC physical function 4.30 ± 1.6 4.34 ± 1.1 
SF-36 physical function 48.22 ± 15.2 49.1 ± 13.0 
SF-36 role limitations (physical) 43.54 ± 14.2 37.1 ± 12.4 
SF-36 vitality, energy or fatigue 45.0 ± 16.5 42.14 ± 17.6 
10m walking period (second) 6.87 ± 1.6 6.96 ± 1.7 
Isokinetic muscle strength (PT/BW)* at angular speed 60o/s (N-
m/kg)*  

1.34 ± 0.32 1.32 ± 0.34 

Isokinetic muscle strength (PT/BW)* at angular speed 180o/s (N-
m/kg)* 

0.93 ± 0.19 0.93 ± 0.20 

Isokinetic muscle strength (PT/BW)* at angular speed 240o/s (N-
m/kg)* 

0.88 ± 0.15 0.90 ± 0.16 

Proprioceptive sense measurements (left extremities), average 
angular error % 

Approx. 24% Approx. 26% 

Proprioceptive sense measurements (right extremities), average 
angular error % 

Approx. 23% Approx. 24% 

* PT/BW = peak torque/body weight, N-m/kg = Newton-m/kg 
 
• All participants were female and aged 35 to 65 and diagnosed with primary OA of the knee according to the ACR, , had Lequesne Index scores ≥7 

and had radiologically stage I and II bilateral knee OA according to the Kellgren and Lawrence Scale 
• There were no significant differences between the groups for baseline characteristics of age, body weight, BMI, WOMAC, SF-36 forms and walking 

times (p>0.05) 
 

Intervention Kinesthesia, balance and strengthening (isometric and isotonic) exercises. Exercises were performed 3 days a week in a clinical setting under supervision 
of a physiotherapist. 

Comparison Strengthening (isometric and isotonic) exercises. Exercises were performed 3 days a week in a clinical setting under supervision of a physiotherapist. 
Length of follow-up Participants were re-tested at the end of the 8-week treatment phase of the study.  
Outcome measures WOMAC-physical score; SF-36 physical function, role limitations (physical), vitality, energy, or fatigue; 10m walking period, Isometric muscle strength of 

quadriceps muscle, proprioceptive sense measurements. 
Effect size  

Outcome (mean ± SD) Kinesthesia, balance and 
strengthening (N=30) 

Strengthening only 
(N=30) 

P value 

WOMAC physical function 2.00 ± 1.6 2.7 ± 1.4 0.042 
SF-36 physical function 69.33 ± 17.8 56.25 ± 16.7 0.006 
SF-36 role limitations (physical) 77.5 ± 34.9 57.14 ± 45.0 0.048 



SF-36 vitality, energy or fatigue 54.0 ± 19.5 43.5 ± 18.3 0.046 
10m walking period (second) 5.21 ± 1.1 5.89 ± 1.3 0.039 
Isokinetic muscle strength (PT/BW) at 
angular speed 60o/s (N-m/kg) 

1.36 ± 0.32 1.37 ± 0.35 Not mentioned 

Isokinetic muscle strength (PT/BW) at 
angular speed 180o/s (N-m/kg) 

0.99 ± 0.21 0.96 ± 0.21 Not mentioned 

Isokinetic muscle strength (PT/BW) at 
angular speed 240o/s (N-m/kg) 

0.91 ± 0.15 0.89 ± 0.16 Not mentioned 
 

Proprioceptive sense measurements 
(left extremities) 

Approx. 8%  Approx. 7% >0.05 

Proprioceptive sense measurements 
(right extremities) 

Approx. 7.5% Approx. 6% >0.05 

 
NOTE: Results comparing study groups for each outcome are based on end of study values (unadjusted for baseline score) 
 
• In both exercise groups, significant improvements at post exercise compared to baseline were obtained in WOMAC, SF-36 forms, 10-m walking time, 

10 stairs climbing time, isokinetic muscle strength measurements of quadriceps muscle and in all proprioceptive sense measurements (p<0.05). 
• On comparison of groups with each other all WOMAC scores were lower in the kinaesthesia group at post-exercise, however, this difference was only 

significant for WOMAC-physical function (p<0.05). 
• No adverse events reported in either group 
• Drop-outs: same number (N=3) in each group; no reasons for withdrawal mentioned 
• Patient compliance to the exercise programme was good; mean missed visits during 8 weeks (24 sessions) were 4 and 6 for weeks 1 and 2 

respectively. 
• There was NS difference between the 2 groups regarding use of paracetamol as an escape medicine (p>0.05). 
 
• Fairly small sample size 
• Randomisation was performed using the one-to-one randomisation method by allocating one patient to the study group and the other patient to the 

control group. 
• Single-blind study (assessments were made by a physician who was blinded to which study groups patients were in). problems 
• No ITT analysis 

 
Funding Not mentioned 
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Study type and evidence level RCT1+ 
Aim To evaluate the effects of exercise therapy (manual therapy plus exercise) in comparison to a control group (sub-therapeutic ultrasound) in adults with knee 

OA in respect to walking distance, and combined function, pain and stiffness scores.  
Number of patients N=83; N=42 (exercise), N=41 (control group)  



Patient characteristics Characteristics Exercise  (N=33 
completers ) 

Control (N=36 completers) 

Age (years), mean ± SD 59.6 ± 10.1 62.4 ± 9.7  
% female 64 50 
BMI (kg/cm²) 31.1 ± 6.7 30.4  ± 5.0 
Mean duration of symptoms, 
months 

81.7 ± 88.2 57.2 ± 96.1 

Medication use % 83 81 
• During intervention period 14 (17%) participants dropped out of study, N=9 (21%) from exercise group and N=5 (12%) from control group – dropouts 

had baseline WOMAC scores that were 30% worse than study completers.  
Intervention Manual therapy consisted of passive physiologic and assessory joint movements, muscle stretching, soft-tissue mobilization to knee, lumbar spine, hip or 

ankle where appropriate (limited movement in these areas). Exercise consisted of active ROM for knee, muscle strengthening for hip and knee, muscle 
stretching for lower limbs and stationary bike riding. Treatments were given twice weekly for four weeks at physical therapy clinic. Participants also 
performed the same exercises at home on days when they did attend the clinic, and were asked to continue these after completion of the study. 

Comparison Control participants received sub-therapeutic ultrasound for 10 mins at 10% pulsed mode to the knee twice weekly for four weeks at physical therapy clinic.  
At study end-point (8 weeks) participants were asked to continue their normal daily activities. 

Length of follow-up Post-treatment testing occurred at least 2 days after the last clinic treatment, and participants were followed up one year later.  
Outcome measures Distance walked in 6 minutes, mean WOMAC score 
Effect size  

• After controlling for potential confounding variables with multiple regression analysis, mean 6-minute walk distance was 170 m better in the exercise 
versus control group at study end-point (95% CI 71 to 270 m) 

• After controlling for potential confounding variables with multiple regression analysis, mean WOMAC scores were 599 mm better in the exercise group 
in comparison to the control group (95% CI 197 to 1002m) at study end-point 

 
• Randomisation via random number generator 
• Neither group was aware of the treatment the other group received 
• Outcome measurements taken by investigator blinded to group assignment 
• Reasons given for study dropout were unrelated to study treatment 

 
 

Funding Not reported 
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effectiveness for osteoarthritis of the knee: a randomized comparison of supervised clinical exercise and manual therapy procedures versus a home exercise program. 
Physical Therapy 85 (12):1301-1317, 2005. 

Study type and 
evidence level 

RCT1+   

Aim To evaluate the effects of a home-based physical therapy programme and a clinically based physical therapy programme in adults with knee OA. 
Number of patients Total N=134; clinic treatment group N = 66, home exercises N=68  
Patient characteristics Characteristics, mean ± SD  Clinic (N=33) Home (N=33) 



Completers Non-
completers 

Completers Non-
completers 

Age (years) 64.0 ± 9.9 62.2 ± 8.6 62.2 ± 9.2 63.8 ± 8.7 
BMI 25.3 ± 5.1 28.0 ± 7.6 27.1 ± 5.8 28.0 ± 7.6 
% female 60 50 73 50 
Duration of symptoms (months) 78.3 ± 92.7 159.4 ± 233.5 69.8 ± 79.7 78.1 ± 80.0 
WOMAC score 1,038.2 ± 

451.4 
1,389.0 ± 
347.7 

1,035.8 ± 
493.3 

1,277.1 ± 
407.8 

6-minute walk distance (m) 431.0 ± 107.6 399.2 ± 18.2 408.1 ± 122.8 427.1 ± 79.1 
Use medication (%) 60 100 70 57 
Severity of radiographic findings (%) 
 

0 
1 
2 
3 
4 

 
3 
24 
41 
19 
12 

 
0 
0 
17 
33 
50 

 
3 
31 
31 
28 
7 

 
0 
0 
43 
29 
29 

Days/week of vigorous activity (%) 
0 
1-2 
≤3 

 
54 
12 
34 

 
67 
17 
17 

 
38 
13 
48 

 
29 
14 
57 

 
• All participants diagnosed with OA of the knee based on clinical criteria developed by Altman. 
• Baseline characteristics: mean age 64 ± 10 years, 60.6% female (clinic exercise group) and 68 ± 9 years, 75% female (home exercise group) 
• Radiologists examined radiographs of each participant and assigned a knee OA severity rating ranging from 0 (least severe) to 4 (most severe).  
• Subjects continued taking any medication that had been initiated 30 days or more prior to enrolment. 
• For participants who completed all aspects of the study, the two groups were fairly homogeneous in baseline characteristics. However, no tests were performed 

for significance. 
• At baseline, study completers were significantly worse than non-completers regarding initial WOMAC scores (p=0.03) and radiographic severity scores 

(p=0.002). 
 

Intervention Clinic-based therapy: manual therapy (passive physiological and accessory movements, muscle stretching and soft tissue mobilisation), knee exercises programme 
(active ROM exercises muscle strengthening, muscle stretching and riding a stationary bicycle). Participants in both groups were instructed to take a daily walk at a 
comfortable pace and gradually increase the distance. 
 
All manual and exercise elements were progressed only if the signs and symptoms of OA were decreasing. If soreness lasted more than a few hrs after intervention, 
the regimen was decreased accordingly for that subject. 

Comparison Home-based therapy: Same exercises as the clinical treatment group, performed at home. 
 
All participants in both groups underwent 4 weeks of therapy, followed by a further 4 weeks of home exercise. 



Length of follow-up Participants were assessed at baseline, 4 weeks, 8 weeks and 1 year 
Outcome measures WOMAC scores, 6-minute walk test, medication use and overall satisfaction with the treatment. 
Effect size  

Clinic treatment group 
(completers, N= 60) 

Home exercise (completers, 
N= 60) 

Outcome (mean) 

Mean 95% CI Mean 95% CI 
Week 4 

WOMAC (mm) 
6-minute walk test (m) 

 
503.5 
473.1 

 
399.6 to 607.4 
444.6 to 501.7 

 
766.2 
444.3 

 
632.7 to 899.7 
413.5 to 475.1 

Week 8 
WOMAC (mm) 
6-minute walk test (m) 

 
513.4 
483.6 

 
392.7 to 634.2 
453.6 to 513.6 

 
730.2 
441.4 

 
584.7 to 875.8 
407.5 to 475.3 

% of subjects taking medication 67 70 
 
NOTE: Results only include subjects who completed testing at 8 weeks (N=60 in each group); not ITT analysis. 
 
• Compared to baseline 6-minute walk distances both groups improved at 4 weeks on average by about 40m (about 10%, 95% CI 30-48m), but did not chane 

substantially between 4 to 8 weeks. 
• Compared to baseline, both groups also improved at 4 weeks in average WOMAC scores, however the clinic treatment group improved approximately twice as 

much as the home exercise group. Mean 4-week WOMAC scores improved 52% (535mm, 95% CI 436 to 644mm) for clinic group compared to 26% (270mm, 
95% CI 193 to 346mm) for the home group 

• Neither group changed significantly in mean WMAC scores between 4 and 8 weeks. Average WOMAC scores for clinic group were 263mm better (95% CI 93 to 
432mm) than those for the home group at 4 weeks and 217,mm better (95% CI 34 to 400mm) better at 8 weeks. 

• At 1 year N=45 (clinic group) and N= 49 (home group) were available for follow-up. Average improvements in WOMAC scores and 6-minute baseline scores 
were still significantly improved (no p values given). Compared with baseline scores, average 1-year WOMAC scores were 32% better in the clinic group 
compared to 28% in the home group. However, after 11 months of identical home programme regimens, both groups were equally improved over baseline 
WOMAC measurements. 

• At 1 year, subjects in the clinic treatment group indicated a greater level of satisfaction (52% ‘very much satisfied’) at their overall treatment result (p=0.018) 
compared to those in the home treatment group (25% ‘very much satisfied’). 

• At year 1, significantly more participants in the home group were taking medication compared to the clinic group (68% and 48% respectively, p=0.03). 
 
• An ITT analysis was conducted by carrying the last obtained measurements forward for those subjects who did not complete all aspects of the study. ITT results: 

both groups improved about 9% in mean 6-minute walk test distances at 4 weeks; average 4 week WOMAC scores were improved 45% for the clinic treatment 
group and 24% for the home exercise group (no tests for group differences were performed). 

• Drop-outs: 9% in clinic group and 12% in the home group. The 14 drop-outs who failed to return for 4-week and 8-week measurements were significantly 
different from the study completers regarding WOMAC scores (22% worse, p-=0.03) and radiographic severity scores ( median of 3 for dropouts versus median 
of 2 for completers, p=0.002). There was NS difference between dropouts and completers regarding symptom duration (p=0.43). 

 
• Power study 
• Randomisation was performed using a computer random-number generator to determine group allocation 



• Single-blind study (assessor was blinded to which study groups patients were in) 
• ITT analysis performed at 4-weeks 
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Study type and 
evidence level 

RCT 1+ + 

Aim To evaluate the effects of a manual physical therapy programme compared to an exercise programme in adults with hip OA. 
Number of patients Total N=109; manual therapy N = 56, exercise therapy N=53  
Patient characteristics Characteristics, mean ± SD Manual N=56 Exercise 

N=53 
Age (years) 72 ± 7 71 ± 6 
% Female 67.9 71.7 
Duration of complaints 

1 month to 1 year 
1 year to 2 years 
2 years to 5 years 
5 years to 10 years 
Longer than 10 years 

 
22 
12 
9 
10 
3 

 
15 
13 
15 
8 
2 

Use of analgesics 
No medication 
Analgesics or NSAIDs 

 
41 
15 

 
38 
15 

Previous treatment 
Massage 
Exercise therapy 
Manual therapy 

 
2 
3 
0 

 
3 
2 
1 

Radiographic deterioration  
 

0 (no OA) 
1 (mild OA) 
2 (moderate oa) 
3 severe OA 

 
5 
7 
19 
25 

 
4 
6 
23 
20 

Main complaint 
Pain 
Morning stiffness 
Starting stiffness 
Walking disability 

 
34 
5 
4 
13 

 
33 
4 
3 
14 

Harris Hip score 54 ± 15 53 ± 14 



SF-36 bodily pain 41.1 ± 18 37.9 ± 18 
SF-36 physical function 42.1 ± 23 41.4 ± 21 
SF-36 role physical function 27.0 ± 38 24.7 ± 36 
Harris hip score 54.0 ± 15 53.1 ± 14 
Walking speed (seconds) 96.3 ± 37 96.1 ± 25 
Pain at rest (VAS), mm 22.5 ± 23 23.0 ± 26 
Pain walking (VAS), mm 34.0 ± 22 28.8 ± 22 
Main complaint (VAS), mm 55.2 ± 22 56.1 ± 21 
Starting stiffness (VAS), mm 51.2 ± 28 46.8 ± 28 
ROM (degrees) flex-ext 101.3 ± 20 100.0 ± 30 
ROM (degrees) exter-inter 32.1 ± 18 27.8 ± 20 

 
• All participants diagnosed with OA of the hip based on clinical criteria of the American College of Rheumatology; assessment performed by each patient’s 

referring physician. Radiologist assessed radiographs for OA severity according to modified Kellgren/Lawrence scale 
• Baseline characteristics were generally similar in the two groups (no relevant differences were found): Mean age was relatively high (72 years) and most (80%) 

patients had moderate to severe OA (Kellgren/Lawrence score of 2 or 3). 
• Use of pain medication (including NSAIDs) prior to the trial was allowed if left unchanged during the study period   

 
Intervention Exercise therapy: An adaptation of Van Baar et al 1998. Programmes were adjusted to individual symptoms. Exercises included muscle functions, muscle length, joint 

mobility, pain relief and walking ability. Instructions for home exercises were given. 
Comparison Manual therapy: stretching techniques of the identified shortened muscles surrounding the hip joint and traction manipulation in each limited position. Manipulations 

were repeated in each session until the manual therapist concluded optimal results of the session.  
 
All participants in both groups were treated twice weekly for a period of 5 weeks with a total of 9 treatments. 

Length of follow-up Participants were assessed at baseline (week 0), end of study (week 5) and after 3 months (week 17) and 6 months (week 29) 
Outcome measures General improvement experienced by patient (6-point Likert scale), SF-36 (bodily pain, physical functioning and role physical functioning), Hip function (Harris Hip 

score and walking test - 80m with 7 turning points), intensity of pain (VAS), starting stiffness and pain during walking test (VAS), range of hip joint motion from flexion 
to extension an from internal to external rotation.  

Effect size  
Outcome at 5 weeks, mean score 
± SD 

Manual  
N=53 

Exercise 
N=50 

Mean 
difference 

Odds Ratio*  
/ Effect size 

95% CI p value 

Improvement of the main complaint, 
(VAS), N  

43 (81%) 25 (50%) n/a 1.92* 1.30 to 2.60 n/a 

Worsening of the main complaint 
(VAS), N 

10 (19%) 25 (50%) n/a n/a n/a n/a 

SF-36 bodily pain 44.0 ± 17 42.4 ± 17 -2.1 0.1 -4.4 to 8.6 NS 
SF-36 physical function 43.6 ± 18 41.5 ± 22 1.4 0.1 -4.7 to 7.4 NS 
SF-36 role physical function 23.2 ± 30 32.2 ± 24 11.3 0.4 -21.5 to –1.1 p<0.05 
Harris hip score 69.3 ± 15 57.2 ± 11 11.2 0.9 6.1 to 16.3 p<0.05 
Walking speed (seconds) 88.3 ± 23 96.5 ± 27 -8.2 0.3 -16.7 to –0.5 p<0.05 



Pain at rest (VAS), mm 17.1 ± 22 26.7 ± 18 -9.1 0.5 -16.4 to –1.6 p<0.05 
Pain walking (VAS), mm 22.8 ± 21 27.1 ± 21 -9.6 0.5 -17.3 to –1.8 p<0.05 
Main complaint (VAS), mm 37.7 ± 22 50.2 ± 22 -11.7 0.5 -20.4 to –2.7 p<0.05 
Starting stiffness (VAS), mm 33.3 ± 25 41.3 ± 29 -12.1 0.5 -23.5 to –2.8 p<0.05 
ROM (degrees) flex-ext 115.8 ± 10 98.7 ± 23 16.0 1.0 8.1 to 22.6 p<0.05 
ROM (degrees) exter-inter 45.5 ± 11 29.0 ± 15 12.1 0.9 6.1 to 17.3 p<0.05 

 
NOTE: Mean differences adjusted for baseline values. On SF-36, Harris hip scores and ROM scores, positive signs indicate improvement; for walking speed and 
VASs, negative signs indicate improvement. Effect size mean difference of the change score of intervention groups divided by the SD of the actual scores of the total 
population. 
 
• The higher improvement in the manual therapy group compared with the exercise group endured for most measures after 17 and 29 weeks (exceptions were 

SF36 physical function and SF36 role physical function). In general, however, effects declined compared with results at 5 weeks. 
 
• Drop-outs: After 5 weeks, 3 patients in each study group were lost to follow-up. After 17 weeks another 9 patients and after 29 weeks a total of 21 patients were 

lost to follow-up (N=12 manual group, N=9 exercise group). 7 patients were non-compliant (N=4 manual group, N=3 exercise group). Withdrawals: N=3 manual 
group, N=4 exercise group. 

• No patients changed medication use. 
• Adverse events: Increase of complaints led to 3 of the withdrawals in the manual group and 2 of the withdrawals in the exercise group. No other adverse events 

were recorded. 
 
• Randomisation: Pre-stratification based on radiographic severity; permuted block randomisation – a random sequence of permuted blocks of 6 envelopes was 

generated using random number tables. 
• Single-blind study (assessor was blinded to which study groups patients were in except for 1 patient in each group. At 5 weeks follow-up the assessor correctly 

guessed the assigned treatment in 53% of the cases. 
• Allocation concealment 
• ITT analysis performed for statistics 

 
Funding Not mentioned 
Ref Id 11 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of follow-up Outcome 
measures 

Source  
of  
funding 

R. S. Hinman, 
S. E. 
Heywood, and 
A. R. Day. 
Aquatic 
physical 
therapy for hip 

RCT: 1++ 
 
Single centre trial: 
Australia 
 
 
• Randomisation 

Total N=71 
(N=36 
aquatic 
exercise, 
N=35 
control – 
usual 

Inclusion criteria: Aged 
≥50 years with hip or knee 
OA (ACR criteria); knee 
pain on most days of the 
previous month and 
osteophytes on 
radiographs; hip pain, 

Aquatic 
exercise. 
 
Twice weekly 
(45-60 
minute 
sessions) for 

Control – 
usual care. 
 
Control 
participants 
were 
instructed not 

6 weeks treatment. WOMAC 
(pain, 
stiffness, 
function); 
Patient 
perceived 
global 

Grant (National Arthritis and 
Musculoskeletal Conditions 
Improvement) from the 
Australian Government 
Department of Health and 
Aging. 



and knee 
osteoarthritis: 
results of a 
single-blind 
randomized 
controlled 
trial. Physical 
Therapy 87 
(1):32-43, 
2007. 
 
ID 2705 
 

list computer-
generated, 
blocks of 4 and 
6, stratified for 
gender. 

• Allocation 
concealment 

• Single blind 
• ITT analysis 
• Power study 

(VAS Pain) 
 
 

care). 
 
Drop-outs 
at 6 
weeks:  
N=3 
aquatic 
exercise, 
N=4 
control – 
usual care. 
 

osteophytes and JSN on 
radiographs; average pain 
severity > 3 cm (VAS) and 
difficulty with stair 
climbing, walking or 
getting in an out of a chair. 
 
Exclusion criteria: 
Contraindications to 
aquatic physical therapy; 
significant back or other 
joint pain; recent 
(preceding 6 months) joint 
injections, surgery, 
physical  therapy or 
hydrotherapy; lower limb 
joint replacement. 
 
 
Baseline characteristics: 
 
AQUATIC EXERCISE - 
67% female; mean age 63 
years (SD 10); WOMAC 
Pain 202 (SD 79). 
 
CONTROL - 69% female; 
mean age 62 years (SD 
8); WOMAC Pain 199 (SD 
85). 
 
 
There were NS 
differences between the 
groups for baseline 
characteristics except for 
QoL which was 
significantly worse in the 
aquatic exercise group. 
 

6 weeks. 
Exercises 
were in a 
hydrotherapy 
pool 
(temperature 
34oC) and 
consisted off 
functional 
weight-
bearing and 
progressive 
exercises. 
The therapist 
also palpated 
the lower 
limb 
musculature 
to ensure 
appropriate 
contraction 
throughout 
the 
exercises. 
Individual 
progression 
to 
subsequent 
phases of the 
programme 
was 
determined 
by the 
therapist. 

to commence 
any new 
exercise 
programmes 
or treatments 
for their OA-
affected 
joints. 

changes 
in pain 
and 
physical 
function 
(5-point 
Likert 
scale); 
Pain on 
movement 
over the 
preceding 
week 
(VAS); 
Health-
related  
QoL; 
Physical 
Activity 
Scale for 
the Elderly 
(PASE); 
Muscle 
strength; 
Physical 
function 
(Timed up 
and Go 
test); 6-
minute 
walk test; 
AEs. 
 



Effect size 
 
• Aquatic exercise was significantly better than no exercise (usual care) for: 

o Pain on movement, VAS (effect size 0.24, p=0.003) at 6 weeks, end of treatment; 
o WOMAC Pain (effect size 0.28, p<0.001) at 6 weeks, end of treatment; 
o WOMAC function (effect size 0.08, p<0.001) at 6 weeks, end of treatment; 
o WOMAC stiffness (effect size 0.24, p=0.007) at 6 weeks, end of treatment; 
o AQoL (effect size 0.17, p=0.018) at 6 weeks, end of treatment; 
o Hip abductor strength (left: effect size 0.07, p=0.011; right: effect size 0.16, p=0.012) at 6 weeks (end of treatment); 
o Six minute walk test (effect size 0.01, p=0.001). 

 
• There was NS difference between aquatic exercise and no exercise (usual care) for: 

o Physical Activity Scale for the Elderly, PASE at 6 weeks (end of treatment); 
o Quadriceps muscle strength, at 6 weeks (end of treatment); 
o Timed up and go test, at 6 weeks (end of treatment); 
o Step test, at 6 weeks (end of treatment). 

 
Bibliographic 
reference 

Fransen M, Nairn L, Winstanley J, Lam P, Edmonds J Physical activity for osteoarthritis management: A randomised controlled clinical trial evaluating hydrotherapy or Tai Chi 
classes. Arthritis & Rheumatism 2007; 57(3): 407-414 

Study type and 
evidence level 

RCT 1+ 

Aim To determine if hydrotherapy or tai chi can provide measurable improvements in joint pain and physical function in individuals with chronic symptomatic OA of the hips or 
knees.  

Number of 
patients 

N=152 

Patient 
characteristics 

Inclusion criteria: 59-85 years, diagnosis of OA of the hips or knees (ACR criteria), current and chronic (>1 year) hip or knee pain. 
Exclusion criteria: current participation in recreational physical activity more than 2x/week, inability to walk indoors without a walking aide, unstable cardiac conditions or severe 
pulmonary disease, urinary incontinence, fear of water, uncontrolled epilepsy, low back pain referred to the lower ribs, joint replacement surgery in the previous year, 
arthroscopic surgery or intraarticular injection within the previous 3 months, current participation in tai chi. 
 
Baseline characteristics: 
Apart from differences in study signal joint and the DASS21 stress subscale scores, there were no other significant differences between the 3 groups at baseline.  

 Hydrotherapy (N=55) Tai Chi (N=56) Control (N=41) 
Female, N (%) 40 (73) 38 (68) 34 (83) 
Age, years 70.0 ± 6.3 70.8 ± 6.3 69.6 ± 6.1 
BMI kg/m2 30.0 ± 5.0 29.6 ± 5.9 30.7 ± 5.0 
Signal joint knee, N (%) 51 (93) 41 (73) 36 (88) 
DASS21 (0-42) 

Depression 
Anxiety 
Stress 

 
6.8 ± 6.8 
4.9 ± 6.3 
9.5 ± 8.2 

 
7.4 ± 8.5 
5.5 ± 5.7 
9.3 ± 8.4 

 
9.5 ± 10.3 
6.9 ± 7.7 

13.7 ± 9.7  



Intervention Hydrotherapy classes or tai chi classes for 1 hour twice a week  
Comparison Waiting list control group 
Length of 
follow-up 

12 weeks (end of treatment) and at 24 weeks (12 weeks post-teratment) 

Outcome 
measures 

Primary outcomes measures: pain and physical function measured by the WOMAC; Likert version 
Secondary outcomes: general health status (assessed with Medical Outcomes Study Short Form 12 health survey version 2, SF-12), psychological well-being (measured with 
Depression, Anxiety and Stress scale DASS21), patients global assessment of treatment effectiveness for the signal joint, patients global assessment of current status of the 
signal joint, physical performance measures.  

Effect size  
Mean change in scores at 12 weeks of follow up 

 Hydrotherapy (N=55) 
Change (95% CI) 

Tai Chi (N=56) 
Change (95% CI) 

Control (N=41) 
Change (95% CI) 

WOMAC (0-100) 
Pain 
Function 

 
10.9 (6.5, 15.3)* 
11.4 (6.3, 16.6) * 

 
9.6 (5.4, 13.7) * 
10.6 (5.6, 15.7) * 

 
4.4 (0.2, 8.6) 
0.9 (-3.6, 5.4) 

SF-12 (Mean 50) 
PCS 
MCS 

 
3.8 (0.6, 7.0)* 
1.2 (-0.9, 3.3) 

 
1.9 (-0.4, 4.2) 
-0.0 (-2.7, 2.6) 

 
-0.2 (-2.4, 2.0) 
0.2 (-3.1, 3.6) 

DASS21 (0-42) 
Depression 
Anxiety 
Stress 

 
2.2 (0.9, 3.4)* 
0.3 (-1.0, 1.5) 
2.4 (0.9, 3.8)* 

 
0.4 (-1.9, 2.7) 
0.3 (-1.1, 1.8) 
1.1 (-0.6, 2.8) 

 
0.5 (-1.6, 2.6) 
-0.4 (-2.1, 1.3) 
1.1 (-1.6, 3.6) 

Performance, seconds 
Up and Go 
50-foot walk time 
Stair climb 

 
0.7 (0.3, 1.1)* 
0.9 (0.6, 1.3)* 
1.8 (0.9, 2.7)* 

 
0.2 (-0.2, 0.7) 
0.3 (-0.2, 0.8) 
1.1 (0.4, 1.8)* 

 
-0.3 (-0.6, 0.1) 
0.2 (-0.3, 0.6) 
0.2 (-0.5, 1.0) 

Global improvements in signal joint N 
(%) 

Better/much better 
compared to 3 months 
earlier 
Excellent/ very good/ good 

 
 

37 (67) 
 
 

27 (49) 

 
 

26 (46) 
 
 

19 (34) 

 
 

6 (15) 
 
 

4 (10) 
*significant improvement 
All significant improvements were sustained at 24 weeks. 
 
Adverse events: 11 participants reported an adverse event; none were related to the intervention.  
 
 
 
• Tai-chi was significantly better than attention control for: 

o WOMAC Function at 0-12 weeks, end of treatment (Standardised response mean: 0.63, 95% CI 0.50 to 0.76, p<0.05) 



o SF-12 version 2, physical component summary at 0-12 weeks, end of treatment (Standardised response mean: 0.25, 95% CI 0.12 to 0.38, p≤0.05) 
o Up and Go time (secs) at 0-12 weeks, end of treatment (Standardised response mean: 0.32, 95% CI 0.19 to 0.45, p<0.05) 
o Stair climb (secs) at 0-12 weeks, end of treatment (Standardised response mean: 0.36, 95% CI 0.23 to 0.49, p<0.05) 
 

• Tai-chi was better than attention control for: 
o Global improvements in signal joint (% better or much better) at 12 weeks, end of treatment (46% and 15% respectively) 
o Global improvements in signal joint (% execellent, very good or good) at 12 weeks, end of treatment (34% and 10% respectively) 

 
• There was NS difference between Tai-chi and attention control for: 

o WOMAC Pain at 0-12 weeks, end of treatment 
o SF-12 version 2, mental component summary at 0-12 weeks, end of treatment 
o Depression, Anxiety and Stress scale (DASS21) components of anxiety, stress and depression at 0-12 weeks, end of treatment 
o 50-foot walk time at 0-12 weeks, end of treatment 

 
 
• Hydrotherapy was significantly better than attention control for: 

o WOMAC Pain at 0-12 weeks, end of treatment (Standardised response mean: 0.43, 95% CI 0.30 to 0.56, p<0.05) 
o WOMAC Function at 0-12 weeks, end of treatment (Standardised response mean: 0.62, 95% CI 0.49 to 0.75, p<0.05) 
o SF-12 version 2, physical component summary at 0-12 weeks, end of treatment (Standardised response mean: 0.34, 95% CI 0.21 to 0.47, p<0.05) 
o 50-foot walk time at 0-12 weeks, end of treatment (Standardised response mean: 0.49, 95% CI 0.36 to 0.62, p<0.05) 
o Up and Go time (secs) at 0-12 weeks, end of treatment (Standardised response mean: 0.76, 95% CI 0.63 to 0.89, p<0.05) 
o Stair climb (secs) at 0-12 weeks, end of treatment (Standardised response mean: 0.55, 95% CI 0.42 to 0.68, p<0.05) 

 
• Hydrotherapy was better than attention control for: 

o Global improvements in signal joint (% better or much better) at 12 weeks, end of treatment (67% and 15% respectively) 
o Global improvements in signal joint (% execellent, very good or good) at 12 weeks, end of treatment (49% and 10% respectively) 

 
• There was NS difference between hydrotherapy and attention control for: 

o SF-12 version 2, mental component summary at 0-12 weeks, end of treatment 
o Depression, Anxiety and Stress scale (DASS21) components of anxiety, stress and depression at 0-12 weeks, end of treatment 

 
 
• Randomisation by computerised schedule. 
• Single blind (Assessor described as being blinded but not described how. Participants not blinded).  
• ITT analysis 

Funding Participants required to make a donation to assist with study costs.  
Ref Id 2835 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 



T. Wang, B. 
Belza, 
Thompson F. 
Elaine, J. D. 
Whitney, and 
K. Bennett. 
Effects of 
aquatic 
exercise on 
flexibility, 
strength and 
aerobic fitness 
in adults with 
osteoarthritis of 
the hip or knee. 
Journal of 
Advanced 
Nursing 57 
(2):141-152, 
2007. 
 
ID 2715 
 

RCT: 1- 
 
USA. 
 
 
• Randomisation 

– stratified by 
sex; method not 
mentioned 

• No mention of 
blinding 

• Not true ITT 
analysis 

• Power study 
(physical 
fitness, 
flexibility, 
strength and 
aerobic fitness) 

 

Total N=42 
(N=21 
aquatic 
exercise, 
N=21 no 
exercise 
control). 
 
Drop-outs: 
Aquatic 
exercise 
N=1 (5%); 
Control - no 
exercise 
N=3 (14%).   
 
 

Inclusion criteria: 
Convenience sample of adults 
with hip or knee OA diagnosis; 
aged ≥25 years. 
 
Exclusion criteria: Had IA 
corticosteroids injections in 
the past 30 days, undergone 
joint replacement surgery in 
past 6 months or scheduled 
for joint replacement surgery 
within 3 months of the start of 
the study; currently exercising 
>20 mins/week for the past 2 
months; currently using a 
wheelchair for mobility. 
 
Baseline characteristics: 
Aquatic exercise: 80% female; 
mean age 69 years (SD 13); 
Duration of disease 14 years 
(SD 12); Self-reported bodily 
pain (VAS) 52 (SD 24). 
 
Non-exercise control: 89% 
female; mean age 63 years 
(SD 11); Duration of disease 
13 years (SD 12); Self-
reported bodily pain (VAS) 44 
(SD 19). 
 
There were NS differences 
between the groups for any of 
the baseline characteristics. 

Aquatic 
exercise. 
 
Warm-up, 
flexibility and 
strength 
training, cool 
down. Classes 
taught in a 
group setting in 
4 different public 
swiiming pools. 
Water 
temperature 
30oC to 32oC. 

Control – 
non-exercise 
group. 

12 weeks 
(end of 
treatment). 

Bodily Pain (VAS); 
Joint flexibility 
(ROM); Muscle 
strength; 6-minute 
walk time; MDHAQ 
(Multidimensional 
Health Assessment 
Questionnaire – 
measures arthritis-
specific functional 
changes); 
psychological 
distress. 
 

NINR Biobehavioural 
Nursing Research 
Training Grant and NINR 
Women’s Health Nursing 
Research Training 
Grant; Scholarships from 
University of Washington 
School of Nursing, USA.  

Effect size 
 
• Compared to the non-exercise group, aquatic exercise significantly improved knee and hip flexibility, strength and aerobic fitness but had no effect on self-reported physical 

functioning and bodily pain. 

Bibliographic reference J. Green, F. McKenna, E. J. Redfern, and M. A. Chamberlain. Home exercises are as effective as outpatient hydrotherapy for osteoarthritis of the hip.[see 
comment]. British Journal of Rheumatology 32 (9):812-815, 1993. 



 
Study type and evidence 
level 

RCT  1- 
 

Aim To evaluate the effects of  home exercises in comparison to outpatient hydrotherapy in combination with home exercises in patients with hip OA. 
 

Number of patients Total N=63 (N=16 drop-outs) 
 

Patient characteristics  
Characteristic (baseline) Home exercises + 

hydrotherapy 
Home exercises 

Female, (%) 75 74 
Age (mean) 65.7 68.0  

 
• All participants had hip OA  (criteria were pain from the hip joint for at least 6 months, articular gelling, limitation of hip movement, radiological signs 

of OA, a normal ESR and a negative RF. 
• Analgesia was continued unchanged throughout the study. 
• No further patient characteristics reported. 
 

Intervention Home exercises plus hydrotherapy twice weekly 
Comparison Home exercises 

 
All patients performed home exercises twice daily. Home exercise consisted of 5 different exercises to improve joint mobility and increase muscle power. 
The first two were swinging the affected leg 30 times in flexion and extension and then in abduction and adduction; the third was to improve internal 
rotation of the hip whilst lying. Muscle strengthening exercises were: raising the trunk upwards off the affected leg which was flexed and active (resisted) 
abduction of the hip against an elasticated bandage tied round the knees. Each exercise was initially repeated 10 times and if pain allowed, increased in 
increments of 5 each week up to a maximum of 30 times. 
 

Length of follow-up Patients were assessed by a physiotherapist at 0, 3 and 6 weeks before treatment; then treatment was performed for 6 weeks (assessed at weeks 9 and 
12) and all patients continued home exercises for a further 6 weeks (assessed at week 18). 

Outcome measures Immobility stiffness, internal rotation, flexion deformity, power extension maximum, power abduction maximum, power extension 90%, power abduction 
fatigue, power abduction fatigue rate, endurance abduction work done, endurance extension on target, endurance flexion scored time.  
 

Effect size  
• Results at weeks 0 and 6 were compared with those at weeks 9 and 12 in all patients. There was a significant improvement in all patients at weeks 9 

and 12 compared with their status before treatment (p value not given). 
• There was NS difference in any of the parameters in the response to treatment between the home exercise group and the hydrotherapy group. 
 
• Small sample size 
• Randomised but method of randomisation not mentioned. Patients were categorised into four groups before randomisation dependent upon sex and 

age above or below 70 yrs  



• Single-blinded – physiotherapist (the assessor) was blinded to treatment groups 
• No mention of original number of randomised participants in each of the two study groups 
• Drop-outs: N=16 (23.9%). No mention of the groups these came from. Completers were N=24 (hydrotherapy) and N=23 (home exercise). 
• Not clear whether ITT analysis performed 
• No mention of OA severity 

 
Funding Not reported 
Ref Id 356 
Bibliographic reference M. A. Minor, J. E. Hewett, R. R. Webel, S. K. Anderson, and D. R. Kay. Efficacy of physical conditioning exercise in patients with rheumatoid arthritis and 

osteoarthritis. Arthritis & Rheumatism 32 (11):1396-1405, 1989. 
 

Study type and evidence 
level 

RCT 1- 

Aim To compare the effects of aerobic exercise (walking and aquatic) with a control ‘range of motion’ exercise group on pain, strength and function in patients 
with primary OA or RA of weight-bearing joints. 

Number of patients Total N=80 
Patient characteristics • Participants had idiopathic primary OA of weight-bearing joints (hip, knee or tarsal joints). Diagnosis was confirmed by current chronic pain and 

stiffness, crepitation with passive range of motion and roentographic signs of OA. 
• Baseline characteristics of patients: mean age 63.8 ± 8.6 years (range 63 to 83); duration of arthritis 14.6 ± 10.7 (1 to 40); 80% female, 76% taking 

analgesic medication (NSAIDs or prednisone). 
 

Intervention Both the aerobic walking and aerobic aquatic groups: Included a warmup period with general flexibility and isometric strengthening of postural muscles, an 
aerobic stimulus period progressing to 30 mins of continuous activity and a cool-down period of 10 mins of active range of motion and stretching. Similar 
range of motion strengthening exercises were performed by all 3 groups. 
 
Aerobic walking group walked on a level course progressing from 10 mins to 30 mins at exercise heart rate. Aerobic activity in the pool consisted of jogging 
in shallow and deep water and modified calisthenics pwerformed in chest-high water.   
 

Comparison Control group: Range of Motion (ROM) non-aerobic exercises. Consisted of gentle, active range of motion and isometric strengthening and relaxation 
exercises with no aerobic stimulus period.  
All groups met for 1 hour, 3 times a week for 12 consecutive weeks. 

Length of follow-up The study duration was 12 weeks 
Outcome measures Aerobic capacity, exercise endurance, clinically active joints, morning stiffness, 50-foot walking time, grip strength, trunk flexibility, AIMS scores (pain, 

anxiety,depression, physical activity), physical self-concept. 
Effect size  

Outcome, mean change  
from baseline (± SD) 

Aerobic exercise  
(walking+aquatic), N=49 

Nonaerobic exercise 
 (ROM), N=19 

Aerobic capacity (ml/kg/min) 2.58 ± 5.9 -1.48 ± 7.5* 
Exercise endurance (min) 2.85 ± 2.9 1.45 ± 3.9 
Total number of clinically active joints -2.0 ± 5.2 -1.8 ± 5.9 



Number of clinically active joints in lower extremity -1.7 ± 3.8 -1.0 ± 3.8 
Morning stiffness (hrs) -0.36 ± 1.2 0.17 ± 0.74 
50-foot walking time (secs) -1.0 ± 1.6 -0.52 ± 1.9 
Grip strength (mm Hg) 19.0 ± 31.6 8.6 ± 39.3 
Trunk flexibility (cm) 2.13 ± 4.5 4.8 ± 7.9 
AIMS score (0-10) for pain -0.76 ± 1.7 -0.31 ± 1.9 
AIMS score for anxiety -0.48 ± 1.4 0.57 ± 2.3 
AIMS score for depression -0.29 ± 0.68 0.22 ± 1.5 
AIMS score for physical activity -0.89 ± 1.9 0.33 ± 3.0 
Physical self-concept 0.92 ± 5.4 -0.94 ± 4.6 

* p ≤ 0.05 aerobic exercise versus nonaerobic exercise 
 
• There was a significant improvement in aerobic capacity for patients in the exercise groups (combined values of aerobic walking and aquatics) 

compared to the nonaerobic exercise group (p ≤ 0.05). There was NS difference between the groups for any other outcome. 
• Dropouts: there were 80 patients at the start of the trial, however at the analysis stage only 68 were included (19 controls and 49 exercise) i.e. 15% 

dropouts. There is no mention of why these patients dropped out or from which groups they came from. 
                                                                                                                                                                                                                                                         
• No mention of blinding 
• Randomisation: subjects were stratified according to disease (RA ad OA) and then randomised into the three groups.  
• Large difference in number of patients in the intervention and control groups (because populations were mixed RA and OA when randomised and 

subgroup analyses for outcomes were done for each disease) 
• No assessment of differences between baseline characteristics of the intervention and control groups. 
• Fairly small study 
• No ITT analysis performed 
 

Funding Not mentioned 
Ref Id 1969 
Bibliographic reference F. B. Wyatt, S. Milam, R. C. Manske, and R. Deere. The effects of aquatic and traditional exercise programs on persons with knee osteoarthritis. Journal of 

Strength & Conditioning Research 15 (3):337-340, 2001. 
 

Study type and evidence 
level 

RCT  1- 
 

Aim To evaluate the effects of an aquatic exercise programme in comparison to a land-based exercise programme on functional levels in patients with knee 
OA. 
 

Number of patients Total N=46 
 

Patient characteristics • Patients age range was 45 to 70 years 
• All participants had moderate knee OA with no other lower-extremity pathologies; diagnosed by a physician using medical history, signs and 



symptoms analysis and radiological interpretation. 
• No further patient characteristics reported. 
 

Intervention Exercises performed in water (a therapeutic pool of 5 foot depth at 90oC). 
Comparison Exercises performed in a gym 

The exercise programme for both groups consisted of 2 sets of manual resistance, knee extension and knee flexion, 4-way straight leg raises, mini-squats 
and walking 800 feet. All subjects were to do only routine activities for the 6-week treatment period. 
 

Length of follow-up Both groups exercised 3 times a week for 6 weeks; were tested before and after the exercise programme 
Outcome measures Knee ROM, thigh girth measurements pain (VAS) and a timed 1-mile walk 

 
Effect size • Both groups showed significant differences (p<0.05) between pre- and post-test measurements 

• Comparing the exercise groups post-test values, there were no differences for ROM, thigh girth or 1-minute walk time (p>0.05). 
• The pain scale showed significantly lower mean values for the water exercise group compared to the land-based exercise group (p<0.05).  
• Study drop-outs were due to illness 

 
• Small sample size 
• Randomised but method of randomisation not mentioned 
• Single-blinded – physiotherapist (the assessor) was blinded to treatment groups 
• No mention of baseline characteristics of the two groups 
• No mention of how many participants in each of the two study groups 
• Drop-outs: N=4 (8.7%). No mention of the groups these came from. 
• Not clear whether ITT analysis performed 
• No mention of current analgesics taken by participants or cessation of analgesia 

 
Funding Not reported 
Ref Id 189 
MAN: In adults with OA, what are the relative benefits and harms of various manual therapies (massage, trigger point massage, mobilisation, manipulation) versus no 
treatment or other interventions with respect to symptoms, function and quality of life? 

Bibliographic 
reference 

H. L. Hoeksma, J. Dekker, H. K. Ronday, A. Heering, Lubbe N. van der, C. Vel, F. C. Breedveld, and C. H. van den Ende. 
Comparison of manual therapy and exercise therapy in osteoarthritis of the hip: a randomized clinical trial. Arthritis Rheum 51 
(5):722-729, 2004. 

Study type and 
evidence level 

RCT 1+ + 

Aim To evaluate the effects of a manual physical therapy programme compared to an exercise programme in adults with hip OA. 
Number of 
patients 

Total N=109; manual therapy N = 56, exercise therapy N=53  

Patient 
characteristics 

Characteristics, mean ± SD Manual N=56 Exercise 
N=53 



Age (years) 72 ± 7 71 ± 6 
% Female 67.9 71.7 
Duration of complaints 

1 month to 1 year 
1 year to 2 years 
2 years to 5 years 
5 years to 10 years 
Longer than 10 years 

 
22 
12 
9 
10 
3 

 
15 
13 
15 
8 
2 

Use of analgesics 
No medication 
Analgesics or NSAIDs 

 
41 
15 

 
38 
15 

Previous treatment 
Massage 
Exercise therapy 
Manual therapy 

 
2 
3 
0 

 
3 
2 
1 

Radiographic deterioration  
 

0 (no OA) 
1 (mild OA) 
2 (moderate oa) 
3 severe OA 

 
5 
7 
19 
25 

 
4 
6 
23 
20 

Main complaint 
Pain 
Morning stiffness 
Starting stiffness 
Walking disability 

 
34 
5 
4 
13 

 
33 
4 
3 
14 

Harris Hip score 54 ± 15 53 ± 14 
SF-36 bodily pain 41.1 ± 18 37.9 ± 18 
SF-36 physical function 42.1 ± 23 41.4 ± 21 
SF-36 role physical function 27.0 ± 38 24.7 ± 36 
Harris hip score 54.0 ± 15 53.1 ± 14 
Walking speed (seconds) 96.3 ± 37 96.1 ± 25 
Pain at rest (VAS), mm 22.5 ± 23 23.0 ± 26 
Pain walking (VAS), mm 34.0 ± 22 28.8 ± 22 
Main complaint (VAS), mm 55.2 ± 22 56.1 ± 21 
Starting stiffness (VAS), mm 51.2 ± 28 46.8 ± 28 
ROM (degrees) flex-ext 101.3 ± 20 100.0 ± 30 
ROM (degrees) exter-inter 32.1 ± 18 27.8 ± 20 

 
• All participants diagnosed with OA of the hip based on clinical criteria of the American College of Rheumatology; 

assessment performed by each patient’s referring physician. Radiologist assessed radiographs for OA severity 



according to modified Kellgren/Lawrence scale 
• Baseline characteristics were generally similar in the two groups (no relevant differences were found): Mean age was 

relatively high (72 years) and most (80%) patients had moderate to severe OA (Kellgren/Lawrence score of 2 or 3). 
• Use of pain medication (including NSAIDs) prior to the trial was allowed if left unchanged during the study period   

 
Intervention Exercise therapy: An adaptation of Van Baar et al 1998. Programmes were adjusted to individual symptoms. Exercises 

included muscle functions, muscle length, joint mobility, pain relief and walking ability. Instructions for home exercises were 
given. 

Comparison Manual therapy: stretching techniques of the identified shortened muscles surrounding the hip joint and traction manipulation 
in each limited position. Manipulations were repeated in each session until the manual therapist concluded optimal results of 
the session.  
 
All participants in both groups were treated twice weekly for a period of 5 weeks with a total of 9 treatments. 

Length of 
follow-up 

Participants were assessed at baseline (week 0), end of study (week 5) and after 3 months (week 17) and 6 months (week 
29) 

Outcome 
measures 

General improvement experienced by patient (6-point Likert scale), SF-36 (bodily pain, physical functioning and role physical 
functioning), Hip function (Harris Hip score and walking test - 80m with 7 turning points), intensity of pain (VAS), starting 
stiffness and pain during walking test (VAS), range of hip joint motion from flexion to extension an from internal to external 
rotation.  

Effect size  
Outcome at 5 weeks, mean 
score ± SD 

Manual  
N=53 

Exercise 
N=50 

Mean 
difference 

Odds 
Ratio*  / 
Effect size 

95% CI p value 

Improvement of the main 
complaint, (VAS), N  

43 (81%) 25 (50%) n/a 1.92* 1.30 to 2.60 n/a 

Worsening of the main 
complaint (VAS), N 

10 (19%) 25 (50%) n/a n/a n/a n/a 

SF-36 bodily pain 44.0 ± 17 42.4 ± 17 -2.1 0.1 -4.4 to 8.6 NS 
SF-36 physical function 43.6 ± 18 41.5 ± 22 1.4 0.1 -4.7 to 7.4 NS 
SF-36 role physical function 23.2 ± 30 32.2 ± 24 11.3 0.4 -21.5 to –1.1 p<0.05 
Harris hip score 69.3 ± 15 57.2 ± 11 11.2 0.9 6.1 to 16.3 p<0.05 
Walking speed (seconds) 88.3 ± 23 96.5 ± 27 -8.2 0.3 -16.7 to –0.5 p<0.05 
Pain at rest (VAS), mm 17.1 ± 22 26.7 ± 18 -9.1 0.5 -16.4 to –1.6 p<0.05 
Pain walking (VAS), mm 22.8 ± 21 27.1 ± 21 -9.6 0.5 -17.3 to –1.8 p<0.05 
Main complaint (VAS), mm 37.7 ± 22 50.2 ± 22 -11.7 0.5 -20.4 to –2.7 p<0.05 
Starting stiffness (VAS), mm 33.3 ± 25 41.3 ± 29 -12.1 0.5 -23.5 to –2.8 p<0.05 
ROM (degrees) flex-ext 115.8 ± 10 98.7 ± 23 16.0 1.0 8.1 to 22.6 p<0.05 
ROM (degrees) exter-inter 45.5 ± 11 29.0 ± 15 12.1 0.9 6.1 to 17.3 p<0.05 

 
NOTE: Mean differences adjusted for baseline values. On SF-36, Harris hip scores and ROM scores, positive signs indicate 
improvement; for walking speed and VASs, negative signs indicate improvement. Effect size mean difference of the change 



score of intervention groups divided by the SD of the actual scores of the total population. 
 
 
Pain 
• Manual therapy (manipulation + stretching) was significantly better than exercise for: 

o Pain at rest (VAS) at 5 weeks, end of study (Effect size 0.5, 95% CI -16.4 to –1.6, p<0.05); 
o Pain walking (VAS) at 5 weeks, end of study (Effect size 0.5, 95% CI -17.3 to –1.8, p<0.05); 

 
Stiffness 
• Manual therapy (manipulation + stretching) was significantly better than exercise for: 

o Starting stiffness (VAS) at 5 weeks, end of study (Effect size 0.5, 95% CI -23.5 to –2.8, p<0.05). 
 
Function 
• Manual therapy (manipulation + stretching) was significantly better than exercise for: 

o Walking speed (secs) at 5 weeks, end of study (Effect size 0.3, 95% CI -16.7 to –0.5, p<0.05); 
o ROM flexion-extension (degrees) at 5 weeks, end of study (Effect size 1.0, 95% CI 8.1 to 22.6, p<0.05); 
o ROM external-internal rotation (degrees) at 5 weeks, end of study (Effect size 0.9, 95% CI 6.1 to 17.3, p<0.05); 
o ROM flexion-extension (degrees) at 5 weeks, end of study (Effect size 1.0, 95% CI 8.1 to 22.6, p<0.05). 

 
Global assessment 
• Manual therapy (manipulation + stretching) was significantly better than exercise for: 

o Main complaint at 5 weeks, end of study (Effect size 0.5, 95% CI -20.4 to -2.7). 
 
• Manual therapy (manipulation + stretching) was better than exercise for: 

o Improvement of the main complaint at 5 weeks, end of study (81% and 50% respectively; OR 1.92, 95% CI 1.30 
to 2.60); 

o Worsening of the main complaint at 5 weeks, end of study (19% and 50% respectively). 
 
Quality of Life 
• Manual therapy (manipulation + stretching) was significantly better than exercise for: 

o SF-36 role physical function at 5 weeks, end of study (Effect size 0.4, 95% CI -21.5 to -1.1, p<0.05); 
 
• There was NS difference between manual therapy (manipulation + stretching) and exercise for: 

o SF-36 bodily pain at 5 weeks, end of study; 
o SF-36 physical function at 5 weeks, end of study. 

 
Withdrawals 
• Manual therapy (manipulation + stretching) and exercise were similar for: 

o Number of withdrawals + number lost to follow-up (Total N=15 and N=13 respectively); 
o Withdrawals due to AEs, increase of complaints (N=3 and N=2 respectively). 

 
---------------------------------------------------------------------------------------------------------------------------------------------- 



 
• The higher improvement in the manual therapy group compared with the exercise group endured for most measures 

after 17 and 29 weeks (exceptions were SF36 physical function and SF36 role physical function). In general, however, 
effects declined compared with results at 5 weeks. 

 
• Drop-outs: After 5 weeks, 3 patients in each study group were lost to follow-up. After 17 weeks another 9 patients and 

after 29 weeks a total of 21 patients were lost to follow-up (N=12 manual group, N=9 exercise group). 7 patients were 
non-compliant (N=4 manual group, N=3 exercise group). Withdrawals: N=3 manual group, N=4 exercise group. 

• No patients changed medication use. 
• Adverse events: Increase of complaints led to 3 of the withdrawals in the manual group and 2 of the withdrawals in the 

exercise group. No other adverse events were recorded. 
 
 
• Randomisation: Pre-stratification based on radiographic severity; permuted block randomisation – a random sequence of 

permuted blocks of 6 envelopes was generated using random number tables. 
• Single-blind study (assessor was blinded to which study groups patients were in except for 1 patient in each group. At 5 

weeks follow-up the assessor correctly guessed the assigned treatment in 53% of the cases. 
• Allocation concealment 
• ITT analysis performed for statistics 

 
Funding Not mentioned 
Ref Id 11 
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reference 

K. L. Bennell, R. S. Hinman, and B. R. Metcalf. Efficacy of physiotherapy management of knee joint osteoarthritis: a randomised, double blind, 
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Study type and 
evidence level 

RCT: 1++ 

Aim To assess the efficacy of manual therapy (knee taping, spine mobilization, soft tissue massage and exercises to retrain muscles and balance 
exercises) versus control (sham ultrasound) in adults with knee OA.  

Number of 
patients 

Total N=140; N=73 (manual therapy), N=67 (Sham ultrasound) 
Multicentre trial: Australia 

Patient 
characteristics 

 
Baseline characteristics Manual therapy 

(N=73) 
Sham Ultrasound 
(N=67) 

Age, years, mean (SD) 67.4 (8.6) 69.8 (7.5) 
Female, N (%) 50 (68) 44 (66) 
BMI, kg/m2, mean (SD) 29.3 (4.3) 28.9 (3.9) 
Disease duration, years, mean (SD) 9.6 (10.0) 8.7 (7.9) 
Pain on movement, VAS, mean 5.3 5.2 
Restriction of activity, VAS, mean 4.7 4.8 
WOMAC score, mean   



Pain 
Physical function 

8.2 
27.6 

8.0 
28.4 

Pain Severity, KPS*, mean  16.6 16.4 
Pain Frequency, KPS*, mean  23.5 22.8 
SF-36, mean  

Bodily pain 
Physical function 
Physical role 

 
53.7 
40.8 
33.7 

 
57.0 
40.8 
34.7 

AQoL, mean 0.45 0.46 
Step test, number of steps, mean 11.6 11.0 
Quadriceps strength, N/kg, mean  3.9 4.0 

*KPS (Knee pain scale): severity = 0-36 point scale; frequency = 0-30 point scale 
 
• All participants were aged ≥ 50, had radiographic and clinical evidence of knee OA (ACR criteria), knee pain on most days of the past 

month (average pain severity of ≥4 on an 11-point NRS), osteophytes on x-ray and pain or difficulty in rising from sitting or climbing stairs.  
• Patients were excluded if they had physiotherapy or knee surgery in the previous 12 months, lower limb arthroplasty, Synvisc or IA steroid 

injections in the previous 6 months, a systemic arthritic condition, a severe medical condition, poor skin condition, known allergic reaction 
to tape or a BMI >36 (which would result in difficulty in knee taping). 

 
Intervention Manual therapy (knee taping, spine mobilization, soft tissue massage and exercises to retrain muscles and balance exercises), exercise were 

three times daily and taping was re-applied once a week during treatment period. During follow-up exercises were continued daily and knee 
taping re-applied on alternate weeks. Physiotherapy (mobilization and massage) was performed once weekly for the first 4 weeks, then 
fortnightly for 8 weeks. No treatment occurred during the follow-up period. Sessions lasted 30 – 45 mins each. 
 
Knee taping consisted of non-rigid hpoallergenictape and rigid strapping tape for patellar adjustments, to be worn continuously. 

Comparison Control (sham ultrasound using non-therapeutic gel); during fllow-up patients did not receive any treatment. 
Length of 
follow-up 

12 weeks (end of treatment), 24 weeks (12 weeks post-treatment) 

Outcome 
measures 

Pain on movement (VAS); Pain severity and frequency (knee pain scale, KPS); WOMAC (Pain and physical function); SF-36 (bodily pain, 
physical function, physical role); Step test (number of times foot can be placed up onto a 15 cm step and returned to the floor in 15 seconds 
while balancing on the symptomatic leg) AQoL; AEs. 

Effect size  
 
Pain 
• Manual therapy was better than control for: 

o Pain on movement, VAS (change from baseline) at 12 weeks post-treatment, -2.1 and -1.6 respectively; 
o WOMAC Pain (change from baseline) at 12 weeks post-treatment, -2.4 and -2.0 respectively; 
o Pain severity, KPS (change from baseline) at 12 weeks (end of treatment), -3.3 and -2.6 respectively and at 12 weeks post-

treatment, -3.1 and -2.1 respectively; 
o Pain frequency, KPS (change from baseline) at 12 weeks (end of treatment), -4.3 and -3.0 respectively and at 12 weeks post-

treatment, -4.1 and -2.5 respectively; 



 
• There was NS difference between manual therapy and control for: 

o Clinically relevant reduction in Pain (≥1.75 cm), VAS, 58% and 42% respectively. 
 
• Manual therapy was similar to control for: 

o Pain on movement, VAS (change from baseline) at 12 weeks (end of treatment), -2.2 and -2.0 respectively; 
o WOMAC Pain (change from baseline) at 12 weeks (end of treatment), -2.1 and -2.0 respectively; 

 
Function 
• Manual therapy was better than control for: 

o Restriction of activity, VAS (change from baseline) at 12 weeks post-treatment, -1.9 and -1.7 respectively; 
o WOMAC Physical function (change from baseline) at 12 weeks post-treatment, -7.5 and -6.7 respectively; 
o Step test, number of steps (change from baseline) at 12 weeks post-treatment, 2.1 and 1.8 respectively; 
o Quadriceps strength, N/kg (change from baseline) at 12 weeks (end of treatment), 0.3 and 0.0 respectively and at 12 weeks 

post-treatment, 0.3 and 0.1 respectively. 
 
• Manual therapy was similar to control for: 

o Step test, number of steps (change from baseline) at 12 weeks (end of treatment), 1.5 and 1.4 respectively. 
 
• Manual therapy was worse than control for: 

o Restriction of activity, VAS (change from baseline) at 12 weeks (end of treatment), -1.6 and -1.9 respectively; 
o WOMAC Physical function (change from baseline) at 12 weeks (end of treatment), -7.8 and -8.2 respectively; 

 
Global assessment 
• There was NS difference between manual therapy and control for: 

o Patient global assessment of improvement at 12 weeks post-treatment (%), 59% and 50% respectively. 
 
Quality of Life 
• Manual therapy was better than control for: 

o SF-36 Bodily Pain (change from baseline) at 12 weeks (end of treatment), -11.4 and -9.4 respectively and at 12 weeks post-
treatment, -6.7 and -4.9 respectively; 

o SF-36 Physical function (change from baseline) at 12 weeks (end of treatment), -12.2 and -7.9 respectively and at 12 weeks 
post-treatment, -9.7 and -5.4 respectively; 

o SF-36 Physical role (change from baseline) at 12 weeks post-treatment, -13.3 and -11.8 respectively; 
o AQoL (change from baseline) at 12 weeks post-treatment, 0.07 and 0.01 respectively; 

 
• Manual therapy was similar to control for: 

o AQoL (change from baseline) at 12 weeks (end of treatment), 0.05 and 0.04 respectively. 
 
• Manual therapy was worse than control for: 

o SF-36 Physical role (change from baseline) at 12 weeks (end of treatment), 14.8 and 16.0 respectively. 



 
Withdrawals 
• Manual therapy was worse than control for: 

o Number of withdrawals at 12 weeks (end of treatment), 18% and 3% respectively and at 12 weeks post-treatment, 23% and 
6% respectively. 

 
AEs 
• During treatment, manual therapy was worse than control for AEs:  

o The manual therapy group reported minor skin irritation (48%), increase pain with exercises (22%) and pain with massage 
(1%). The control (sham ultrasound) group reported increased pain (2%), itchiness and pain with gel application (2%). 

 
 

Outcome, mean change from baseline) Manual therapy  
(N=73) 

Sham 
Ultrasound 
(N=67) 

Pain on movement, VAS, cm, mean  
12 weeks (end of treatment) 
12 weeks post-treatment 

 
-2.2 
-2.1 

 
-2.0 
-1.6 

Restriction of activity, VAS, cm mean 
12 weeks (end of treatment) 
12 weeks post-treatment  

 
-1.6 
-1.9 

 
-1.9 
-1.7 

WOMAC Pain, mean (SD) 
12 weeks (end of treatment) 
12 weeks post-treatment  

 
-2.1 
-2.4 

 
-2.2 
-2.0 

WOMAC physical function, mean 
12 weeks (end of treatment) 
12 weeks post-treatment  

 
-7.8 
-7.5 

 
-8.2 
-6.7 

Pain Severity, KPS, mean 
12 weeks (end of treatment) 
12 weeks post-treatment  

 
-3.3 
-3.1 

 
-2.6 
-2.1 

Pain frequency, KPS, mean 
12 weeks (end of treatment) 
12 weeks post-treatment  

 
-4.3 
-4.1 

 
-3.0 
-2.5 

SF-36 Bodily pain, mean 
12 weeks (end of treatment) 
12 weeks post-treatment 

 
11.4 
6.7 

 
9.4 
4.9 

SF-36 Physical function, mean 
12 weeks (end of treatment) 
12 weeks post-treatment 

 
12.2 
9.7 

 
7.9 
5.4 

SF-36 Physical role, mean 
12 weeks (end of treatment) 

 
14.8 

 
16.0 



12 weeks post-treatment 13.3 11.8 
AQoL, mean 

12 weeks (end of treatment) 
12 weeks post-treatment 

 
0.05 
0.07 

 
0.04 
0.01 

Step test, number of steps, mean 
12 weeks (end of treatment) 
12 weeks post-treatment 

 
1.5 
2.1 

 
1.4 
1.8 

Quadriceps strength, N/kg, mean  
12 weeks (end of treatment) 
12 weeks post-treatment 

 
0.3 
0.3 

 
0.0 
0.1 

Patient global assessment of improvement at 12 weeks post-
treatment (%) 

 
59 

 
50 

Clinically relevant reduction in Pain (≥1.75 cm), VAS, % 58 42 
Withdrawals, N (%) 

12 weeks (end of treatment) 
12 weeks post-treatment 

 
13 (18) 
17 (23) 

 
2 (3) 
4 (6) 

 
• Randomisation by computer generated sequence. 
• Good allocation concealment  
• Triple blind 
• ITT analysis 
• Power study 

Funding Grant from the National Health and Medical Research Council 
Ref ID 1236 
Bibliographic 
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manipulation in the treatment of osteo-arthritis of the knee. European Journal of Chiropractic 50 (3):163-183, 2003. 

Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy of manual therapy (knee manipulation) versus oral NSAID (meloxicam) in adults with knee OA.  
Number of 
patients 

Total N=60; N=30 (Knee manipulation), N=30 (Meloxicam) 
Single centre trial: South Africa 

Patient 
characteristics 

 
Baseline characteristics Knee 

manipulation 
(N=30) 

Meloxicam 
(N=30) 

Age, years, mean 61.2 57.4 
Female, N (%) 18 (60) 19 (63.3) 
Weight, kg, mean  78.7 86.2 
Flexion, degrees, mean (SD) 127.8 (9.6) 126.0 (11.4) 
Extension, degrees, mean (SD) -5.17 (8.84) -5.97 (7.97) 



PPT, pressure pain tolerance, kg/sec, mean (SD) 4.87 (1.62) 4.44 (1.35) 
Pain intensity, NRS-101, mean (SD)  35.9 (11.6) 37.2 (13.0) 
Pain, VAS, mm, mean (SD) 33.8 (15.4) 32.8 (20.0) 
Patient-Specific Functional Scale, PSFS, mean (SD) 17.5 (5.0) 17.8 (4.9) 

 
• All participants were aged between 18 and 85 and had radiographic evidence of mild to moderate knee OA. Patients with severe, end-

stage OA were not included because it has features for which manipulation is contraindicated. 
• Patients were excluded if they had active peptic ulceration, severe hepatic insufficiency and non-dialysed severe renal insufficiency or 

known hypersensitivity to meloxicam or excipients of the drug. 
• Patients were also excluded if they were taking aspirin, anticoagulants, diuretics, anti-hypertensive medicines or oral anti-diabetics.  
• Patients currently taking NSAIDs underwent a 2 week washout period before commencing the study. 
• During the treatment period patients were instructed not to change their everyday routine. 
• There was NS difference between the groups for baseline characteristics. 

Intervention Knee manipulative therapy: 8 treatments over 3 weeks. 
 
Therapy consisted of motion palpation of TFJ and patellofemoral joints and a low-amplitude, high velocity thrust was used to restore movement 
in the directions of restrictions according to the motion palpation findings. Manipulations followed the methods of Schafer and Faye., (1990) and 
Bergmann et al., (1993). 

Comparison Meloxicam, 7.5 mg tablet, once/day for 3 weeks. 
Length of 
follow-up 

8 consultations over 3 weeks (end of treatment) 

Outcome 
measures 

Pain (VAS); Pain intensity (NRS-101); Pressure Pain Tolerance (PPT); Patient-Specific Functional Scale (PSFS, 11-point scale); Flexion; 
Extension; AEs 

Effect size  
 
Pain 
• There was NS difference between Knee manipulation and meloxicam for: 

o Pain, VAS at mid-treatment and at 3 weeks (end of treatment); 
o Pain Intensity, NRS-101 at mid-treatment and at 3 weeks (end of treatment); 
o Pressure Pain Tolerance, PPT (kg/sec) at mid-treatment and at 3 weeks (end of treatment). 

 
Function 
• There was NS difference between Knee manipulation and meloxicam for: 

o Flexion (degrees) at mid-treatment and at 3 weeks (end of treatment); 
o Extension (degrees) at mid-treatment and at 3 weeks (end of treatment); 
o Patient-Specific Functional Scale, PSFS (1-11 scale) at mid-treatment and at 3 weeks (end of treatment). 

 
AEs 
• Knee manipulation was better than Meloxicam for: 

o Number of AEs (N=0, 0% and N=3, 10% respectively). 



 
 

Outcome Knee 
manipulation 
(N=30) 

Meloxicam 
(N=30) 

p value 

Pain, VAS, mm, mean (SD) 
mid-treatment 
3 weeks (end of treatment) 

 
22.8 (15.6) 
11.5 (13.5) 

 
26.7 (21.4) 
12.6 (15.4) 

 
0.432 
0.777 

Pain intensity, NRS-101, mean (SD) 
mid-treatment 
3 weeks (end of treatment) 

 
26.1 (12.1) 
17.6 (12.8) 

 
25.8 (12.5) 
18.8 (13.3) 

 
0.925 
0.723 

PPT, pressure pain tolerance, mean (SD) 
mid-treatment 
3 weeks (end of treatment) 

 
5.2 (1.7) 
5.9 (1.7) 

 
4.6 (1.9) 
5.1 (1.6) 

 
0.205 
0.087 

Flexion, degrees, mean (SD) 
mid-treatment 
3 weeks (end of treatment) 

 
129.2 (9.2) 
129.6 (9.5) 

 
127.2 (8.6) 
128.2 (7.9) 

 
0.372 
0.536 

Extension, degrees, mean (SD) 
mid-treatment 
3 weeks (end of treatment) 

 
-5.1 (8.7) 
-4.5 (8.7) 

 
-5.9 (8.3) 
-5.4 (8.6) 

 
0.706 
0.700 

PSFS, mean (SD) 
mid-treatment 
3 weeks (end of treatment) 

 
21.2 (5.8) 
27.8 (7.3) 

 
22.4 (7.7) 
26.6 (8.8) 

 
0.509 
0.569 

AEs, N (%) 3 (10) 0 (0) Not mentioned 
 
 
• Randomisation by numbered pieces of paper drawn from a box.  
• No mention of blinding 
• ITT analysis not mentioned, however no dropouts. 

Funding Not mentioned, however support and help was given by Technikon Natal, South Africa. 
Ref ID 2414 

Bibliographic 
reference 

Deyle GD Henderson NE Matekel RL Ryder MG Garber MB Allison SC. Effectiveness of manual physical therapy and 
exercise in osteoarthritis of the knee. A randomized, controlled trial. Annals of Internal Medicine 132 (3):173-181, 2000. 

Study type and 
evidence level 

RCT1+ 

Aim To evaluate the effects of manual therapy plus exercise in comparison to a control group (sub-therapeutic ultrasound) in 
adults with knee OA in respect to walking distance, and combined function, pain and stiffness scores.  

Number of 
patients 

N=83; N=42 (Manual therapy + exercise), N=41 (control group)  

Patient 
characteristics 

Characteristics Manual + Exercise  (N=33 
completers ) 

Control (N=36 completers) 



Age (years), mean ± SD 59.6 (10.1) 62.4 (9.7)  
% female 64 50 
BMI, kg/cm², mean (SD) 31.1 (6.7) 30.4 (5.0) 
Duration of symptoms, months, 
mean (SD) 

81.7 (88.2) 57.2 (96.1) 

WOMAC score, mm, mean (SD) 1046.7 (455) 1093 (497) 
Distance walked in 6 mins, m, 
mean (SD) 

431.2 (120.2) 402.9 (104.5) 

Medication use % 83 81 
 
• All patients had Knee OA (Altman criteria),  
• Patients were excluded if they had surgical procedure on either lower extremity in the past 6 months, physical 

impairment unrelated to the knee that would prevent safe participation in a timed 6-minute walk test or other aspect of 
the study, had received cortisone injection to the knee joint within the previous 30 days. 

• Patients were instructed to keep taking any current medications for OA during the clinical treatment and 8-week follow-
up. Therapy with any OA medication must have been initiated at least 30 days before participation in the study. 

• There was NS difference between the groups at baseline for WOMAC score or 6 minute walk distance (p<0.05). 
Intervention Manual therapy  

 
Passive physiologic and accessory joint movements, muscle stretching, soft-tissue mobilization to knee, lumbar spine, hip or 
ankle where appropriate (limited movement in these areas). Exercise consisted of active ROM for knee, muscle 
strengthening for hip and knee, muscle stretching for lower limbs and stationary bike riding. Treatments were given twice 
weekly for four weeks at physical therapy clinic. Participants also performed the same exercises at home on days when they 
did attend the clinic, and were asked to continue these after completion of the study. 

Comparison Control participants received sub-therapeutic ultrasound for 10 mins at 10% pulsed mode to the knee twice weekly for four 
weeks at physical therapy clinic.  At study end-point (8 weeks) participants were asked to continue their normal daily 
activities. 

Length of 
follow-up 

4 weeks (end of treatment) and follow-up at 8 weeks (4 weeks post-treatment) and at 1 year post-treatment.  

Outcome 
measures 

Distance walked in 6 minutes, mean WOMAC score 

Effect size  
• Manual therapy (movements, mobilisation and stretching) + exercise was clinically and significantly better than control 

(sham ultrasound) for: 
o 6 minute walk distance at 8 weeks, 4 weeks post-treatment (170m difference, 95% CI 71 to 270 m, p<0.05); 
o WOMAC score at 8 weeks, 4 weeks post-treatment (599m difference, 95% CI 197 to 1002m, p<0.05). 

 
• Control (sham ultrasound) was better than manual therapy (movements, mobilisation and stretching) + exercise for: 

o Number of withdrawals (N=5, 12% and N=9, 21% respectively). 
 
------------------------------------------------------------------------------------------------------ 



• After controlling for potential confounding variables with multiple regression analysis, mean 6-minute walk distance was 
clinically and statistically significantly better in the Manual therapy + exercise versus control group at 4 weeks post-
treatment (170m difference, 95% CI 71 to 270 m, p<0.05). 

• After controlling for potential confounding variables with multiple regression analysis, mean WOMAC scores were 
clinically and statistically significantly better in the manual therapy + exercise group in comparison to the control group 
(599m difference, 95% CI 197 to 1002m, p<0.05) at 4 weeks post-treatment. 

• During the intervention period, N=14 (17%) participants dropped out of the study, N=9 (21%) from manual therapy + 
exercise group and N=5 (12%) from control group – dropouts had baseline WOMAC scores that were 30% worse than 
study completers 

 
Outcome Exercise Control 
WOMAC, mm, mean  

4 weeks, end of treatment 
4 weeks post-treatment 

 
505.2  
462.4 

 
921.2 
934.3 

Distance walked in 6 mins, m, mean  
4 weeks, end of treatment 
4 weeks post-treatment 

 
484.0 
402.1 

 
487.4 
409.7 

Withdrawals, N (%) 9 (21) 5 (12) 
 
 
• Randomisation method via random number generator 
• Double blind 
• Not ITT analysis 

Funding Not reported 
Ref Id 1260 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length 
of 
follow-
up 

Outcome measures Source  
of  
funding 

A. I. Perlman, 
A. Sabina, A. L. 
Williams, V. Y. 
Njike, and D. L. 
Katz. Massage 
therapy for 
osteoarthritis of 
the knee: a 
randomized 
controlled trial. 
Archives of 

RCT cross-over 
study: 1+  
 
Single centre trial: 
USA. 
 
 
• Randomisation by 

computer 
generated random 
allocation 

Total N=68 
(N=34 
massage, 
N=34 usual 
care). 
 
Drop-outs: 
66% 
massage, 
47% usual 
care.   

Inclusion criteria: Age ≥35 
years; Knee OA (ACR criteria, 
radiographic evidence), score of 
40-90 on WOMAC and VAS pain 
scale; for bilateral OA, the most 
painful knee was used for 
evaluation. 
 
Exclusion criteria: RA, 
fibromyalgia, pseudogout, cancer 
or other serious medical 

Massage: standard 
Swedish full body 
therapeutic 
massage (included 
compression and 
manipulation of soft 
tissue between 
fingers and thumb, 
gliding hands over 
skin or soft tissues, 
percussion based 

Usual care: 
Included pain 
medications, 
exercises or 
hot and cold 
therapy. 
 
 
 
 

16 weeks 
(8 weeks, 
then 
cross-
over for a 
further 8 
weeks). 

Pain (VAS); WOMAC (total, pain, 
stiffness, function); 50-foot walk time; 
ROM.  
 

Grants 
from the 
Centers 
for 
Disease 
Control 
and 
Prevention 
and from 
the 
Prevention 



Internal 
Medicine 166 
(22):2533-2538, 
2006. 
 
ID 2768 
 

sequence in 
blocks of 6 

• Allocation 
concealment 

• No mention of 
blinding 

• ITT analysis 
• Power study 

(WOMAC and 
VAS Pain) 

• No wash-out 
between cross-
over 

• High number of 
drop-outs 

 

 
 

conditions; signs or history of 
kidney or liver failure; asthma 
requiring the use of 
corticosteroids; use of oral 
corticosteroids within the past 4 
weeks, IA corticosteroids or 
hyaluronate within previous 3 and 
6 months respectively; 
arthroscopy of knee within past 
year; significant knee injury within 
previous 6 months or rash.open 
wound over the knee. 
 
Baseline characteristics: 
MASSAGE - 79% female; mean 
age 70 years (SD 11.3); BMI 
28.1kg/m2 (SD 7.6); WOMAC 
Pain 40.6 (SD 20.0). 
 
USUAL CARE – 76% female; 
mean age 66 years (SD 11.3); 
BMI 29.0 kg/m2 (SD 6.7); 
WOMAC Pain 52.1 (SD 18.8). 
 
There was NS difference between 
the groups for baseline 
characteristics except for 
WOMAC pain which was 
significantly higher for the 
massage group. 

massage – hands 
strike soft tissue in 
repetitive, rhythmic 
fashion). 
Techniques used at 
therapist’s 
discretion. To 
minimise variability 
of treatment, a 
standard protocol 
incorporating 
specific strokes was 
used but sequence 
was not specified. 
 
Massage sessions 
were 1 hour long 
given twice/week 
for weeks 1-4 and 
then once/week for 
weeks 5-8. 
 
 
 
 

Research 
Center, 
USA.  



Effect size 
 
• Massage was significantly better than usual care for: 

o WOMAC total, VAS (change from baseline) –21.2mm and –4.6mm respectively, p<0.001 at 8 weeks, end of treatment; 
o WOMAC Pain, VAS (change from baseline) –23.2mm and –3.1mm respectively, p<0.001 at 8 weeks, end of treatment; 
o WOMAC Stiffness, VAS (change from baseline) –21.6mm and –4.3mm respectively, p=0.007 at 8 weeks, end of treatment; 
o WOMAC Physical functional disability, VAS (change from baseline) –20.5mm and –0.02mm respectively, p=0.002 at 8 weeks, end of treatment. 

 
• Massage was better than usual care for: 

o Pain, VAS (change from baseline) –22.6mm and –2.0mm respectively at 8 weeks, end of treatment; 
o ROM, degrees (change from baseline) 7.2 and –1.1 respectively at 8 weeks, end of treatment; 
o 50-foot walk time, secs (change from baseline) –1.8 and 0.2 respectively at 8 weeks, end of treatment. 

 
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length of follow-up Outcome 
measures 

Source  
of  
funding 

P. Moss, K. 
Sluka, and A. 
Wright. The 
initial effects 
of knee joint 
mobilization 
on 
osteoarthritic 
hyperalgesia. 
Manual 
Therapy 12 
(2):109-118, 
2007. 
 
ID 209 
 

RCT (cross-
over): 1+ 
 
Single centre 
trial: Australia 
 
 
• Randomised 

to 3 
treatments – 
method not 
mentioned 

• Double blind  
• No ITT 

analysis 
• Power study 

(PPT) 
 
 

Total N=40 
 
Drop-outs:  
N=2 

Inclusion criteria: Aged 
≥40 years; knee OA (ACR 
criteria); mild to moderate 
pain; able to walk short 
distances with or without 
an aid.  
 
Exclusion criteria: 
Recently undergone lower 
limb surgery, co-existing 
inflammatory or 
neurological conditions, 
experienced altered 
sensation around their 
knee or exhibited cognitive 
difficulties. 
 
Baseline characteristics: 
 
66% female; mean age 65 
years (SD 11); Knee pain 
at least 5 years (47.4%); 
WOMAC pain 6.3. 
 

Manual therapy 
(Large-
amplitutde AP 
glide of the 
tibia): Subject 
was positioned 
in supine with 
knees in slight 
flexion. 
Therapist 
stabilised the 
femur with 1 
hand whilst 
applying pain-
free oscillatory 
glides of the 
proximal tibia 
with the other 
hand. 
 
 

Control (manual 
contact): reproduced 
the hand positioning o
treatment without 
applying any moveme
 
 
Control (no contact) –
reproduced all 
interactions, 
procedures and timing
without applying any 
manual contact. 

Immediate (post-treatment). 
3 sessions – all conditions were 
applied for a total of 10 mins (one 
session of each treatment – three 
sets of 3 mins, alternating with 30 s 
rests). 

Pressure 
pain 
threshold 
(PPT); 
Pain 
(VAS) 
measured 
after the 
‘timed up 
and go’ 
test; 
WOMAC 
(pain and 
function); 
3 m ‘timed 
up and go’ 
walk test 

Not 
mentioned 



Effect size 
 
MANUAL vs MANUAL CONTACT 
Manual therapy (Large-amplitutde AP glide) was significantly better than control (manual contact) for: 
• Knee PPT (27.3% increase and 6.4% increase respectively, p=0.008); 
• Heel PPT, from the distal, non-painful heel (15.3% increase and 6.9% increase respectively, p<0.001); 
• Sit-to-stand time (-5.06 and -0.35 respectively, p<0.001) 
 
There was NS difference between Manual therapy (Large-amplitutde AP glide) and control (manual contact) for: 
• WOMAC pain 
• Pain during timed ‘up and go’ test (VAS)  
• Total ‘up and go’ time 
 
 
 
MANUAL vs NO CONTACT 
 
Manual therapy (Large-amplitutde AP glide) was significantly better than control (no contact) for: 
• Knee PPT (27.3% increase and 9.5% increase respectively, p=0.01); 
• Heel PPT, from the distal, non-painful heel (15.3% increase and 0.4% increase respectively, p<0.019); 
• Sit-to-stand time (-5.06 and 7.92 respectively, p<0.001) 
 
 
There was NS difference between Manual therapy (Large-amplitutde AP glide) and control (no contact) for: 
• WOMAC pain 
• Pain during timed ‘up and go’ test (VAS)  
• Total ‘up and go’ time 
 

Bibliographic 
reference 

A. V. Cliborne, R. S. Wainner, D. I. Rhon, C. D. Judd, T. T. Fee, R. L. Matekel, and J. M. Whitman. Clinical hip tests and a functional squat test 
in patients with knee osteoarthritis: reliability, prevalence of positive test findings, and short-term response to hip mobilization. Journal of 
Orthopaedic & Sports Physical Therapy 34 (11):676-685, 2004. 

Study type and 
evidence level 

Cohort study; before and after design: 2+ 

Aim To assess the efficacy of manual therapy in adults with knee OA.  
Number of 
patients 

Total N=39; N=22 (OA group); N=17 (asymptomatic group) 
Single centre trial: USA 

Patient 
characteristics 

 
Baseline characteristics Manual therapy 

OA group 
(N=22) 



Age, years, mean (SD) 61.2 (6.1) 
Female, N (%) 11 (50) 
Functional Squat, mean (SD) 

Pain* 
ROM, degrees 

 
1.7 (2.0) 
25.8 (7.8) 

FABER, mean (SD)** 
Pain* 
ROM, degrees 

 
2.1 (2.1) 
72.1 (10.7) 

Hip Flexion, mean (SD) 
Pain* 
ROM, degrees 

 
1.6 (2.5) 
34.8 (14.1) 

Hip Scour 
Pain* 

 
2.9 (1.6) 

*Pain measured on an 11-point numeric pain rating scale (NPRS) 
**FABER = flexion, abduction, external rotation 
 
• All participants in the OA group had Knee OA (Altman criteria) were > 50 years old and had morning stiffness > 30 mins. 
• Patients were excluded if they had hip arthroplasty, cortisone injection to the hip or knee within the previous 30 days, low back pain as a 

primary complaint or low back pain radiating to or below the knee, any lower extremity condition that prevented the patient from 
performing a ¼ squat.  

Intervention Manual therapy 
 
Manual therapy consisted of hip oscillatory mobilisations for 2 minutes; test measurements were then taken for pain and ROM. If pain was still 
documented for any of the tests then the mobilisation techniques were applied again and the test measurements re-taken. 

Comparison Comparison with asymptomatic patients. 
Length of 
follow-up 

Immediate (single intervention applied and measurements taken) 

Outcome 
measures 

Pain (11-point NPRS); ROM (degrees) 

Effect size  
Pain 
• Manual therapy showed significant improvements compared to baseline for: 

o Functional squat Pain (NPRS), p<0.01; 
o FABER pain (NPRS), p<0.05; 
o Hip Flexion pain (NPRS), p<0.05; 
o Hip Scour pain (NPRS), p<0.01. 

 
Function 
• Manual therapy showed significant improvements compared to baseline for: 

o Functional squat ROM (degrees), p<0.05; 
o Hip Flexion ROM (degrees), p<0.01. 



 
• Manual therapy showed improvement compared to baseline for: 

o FABER ROM (degrees), change from baseline +3.6. 
 

Outcome, change from baseline Manual therapy  
(N=22) 

Functional Squat, mean 
Pain 
ROM, degrees 

 
-2.1† 
+2.4* 

FABER, mean 
Pain 
ROM, degrees 

 
-1.2* 
+3.6 

Hip Flexion, mean 
Pain 
ROM, degrees 

 
-1.8* 
+8.2† 

Hip Scour 
Pain 

 
-0.9† 

*Significant difference (p<0.05) from baseline 
† Significant difference (p<0.01) from baseline 

Funding Not mentioned 
Ref ID 2402 
Bibliographic 
reference 

C. W. MacDonald, J. M. Whitman, J. A. Cleland, M. Smith, and H. L. Hoeksma. Clinical outcomes following manual physical therapy and 
exercise for hip osteoarthritis: A case series. Journal of Orthopaedic & Sports Physical Therapy 36 (8):588-599, 2006. 

Study type and 
evidence level 

Case series: 3 

Aim To assess the efficacy of manual therapy and exercise in adults with hip OA.  
Number of 
patients 

Total N=7. 
Twin centre trial: USA and The Netherlands 

Patient 
characteristics 

 
Baseline characteristics Manual therapy  

(N=7) 
Age, years, median (range) 62 (52 to 80) 
Female, N (%) 4 (57) 
OA duration, months, median (range) 9 (2 to 60) 
Passive ROM Flexion, degrees, mean  92.4 
Passive ROM internal rotation, degrees, mean 4.0 
Total Passive ROM, degrees, mean† 145 
Pain, NPRS*, mean 6.7 
Disability, Harris Hip Score, mean† 5.6 

*Pain (worst pain in the last 24 hours) measured on an 11-point numeric pain rating scale (NPRS) 
† Values are approximate and have been taken from graphs presented in the paper 



 
• All participants were 50-90 years old and had Hip OA (ACR criteria). 
• Patients were excluded if they had prior hip surgery, RA, severe low back pain, recent spinal or knee orthopedic surgery, regular pain 

below the knee or osteoporosis.  
Intervention Manual therapy 

 
Manual therapy consisted of non-thrust joint mobilisation/manipulation and in some cases where necessary, thrust mobilisation/manipulation 
techniques were performed. 

Comparison No comparison group. 
Length of 
follow-up 

Immediate (after intervention applied and measurements taken); Intervention (total number of physiotherapy visits ranged from 4-12 over a 2-5 
week period). 

Outcome 
measures 

Pain (11-point NPRS); ROM (degrees) 

Effect size  
Pain 
• Manual therapy showed improvements compared to baseline for: 

o Pain (NPRS), mean change -4.7 
 

Function 
• Manual therapy showed improvements compared to baseline for: 

o Passive ROM (degrees), mean change +23.3; 
o Passive ROM internal rotation (degrees), mean change +16.3; 
o Total Hip Pasive ROM (degrees), mean change +84.3 
o Disability (Harris Hip Score), mean change +20.0 

 
 

Outcome, mean                               change 
from baseline* 

Manual therapy  
(N=7) 

Passive ROM Flexion, degrees  +23.3 
Passive ROM internal rotation, degrees +16.3 
Total Hip Passive ROM +84.3 
Pain, NPRS -4.7 
Disability, Harris Hip Score +20 

*Values are approximate and have been taken from graphs presented in the paper 
 

Funding Regis University, Colorado, USA. 
Ref ID 2409 

 
 
6.2. Weight loss 
 



WEIGHT: In adults with OA, what are the relative benefits and harms of weight loss versus no weight loss with respect to symptoms, function and quality of life? 
Bibliographic 
reference 

W. J. Rejeski, B. C. Focht, S. P. Messier, T. Morgan, M. Pahor, and B. Penninx. Obese, older adults with knee osteoarthritis: weight loss, exercise, and quality of 
life. Health Psychology 21 (5):419-426, 2002. 

Study type and 
evidence level 

RCT1+ 

Aim To determine whether long-term exercise and dietary weight loss are more effective alone or combined compared to usual care in improving health-related 
quality of life in older overweight and obese adults with knee OA.  

Number of 
patients 

N=316 recruited; N=78 (healthy lifestyle education), N=82 (diet only), N=80 (Exercise only), N=76 (diet + exercise) 

Patient 
characteristics 

Characteristic (baseline) Healthy lifestyle 
N=68 

Diet only N=73 Exercise only 
N=69 

Diet + exercise 
N=68 

Female, (%) 67 74 74 73 
Age (mean) 69  68  69  68 
BMI,mean kg/m² 34.76 34.67 34.55 34.17 
SF-36 composite mental health, mean 
(SE) 

52.7 (1.3) 52.7 (1.0) 54.3 (1.0) 52.9 (1.3) 

SF-36 composite physical health, mean 
(SE) 

33.6 (1.0) 35.2 (1.1) 34.5 (1.1) 35.4 (1.3) 

SF-36 satisfaction with function, mean 
(SE) 

-1.56 (0.7) -0.99 (0.2) -1.09 (0.2) -1.04 (0.2) 

 
• Patients were ≥60 years old, had Knee pain on most days of month and radiographic evidence of knee OA 
• Patients were excluded if they had co-morbid medical conditions that prevented safe participation in exercise program, e.g vascular disease, hypotension, 

stroke, diabetes. 
• There was NS between the groups for baseline characteristics 
 
NOTE: This is a subgroup analysis of the trial reported by Messier et al{Messier, 2004 84 /id} 

Intervention Participants in the exercise only and the diet plus exercise groups received the same exercise intervention, which consisted of 3 sessions per week with an 
aerobic phase (15min), resistance-training phase (15min), second aerobic phase (15min), and cooling down phase (15min). For the first 4 months the 
intervention was facility based, and thereafter for the next 14 months participants remained in this program, transferred to home exercise, or alternated between 
the two settings.  
 
Participants in the diet only and diet plus exercise groups received the same diet intervention, which consisted of an intensive phase (heightening awareness and 
behaviour change) of 17 weekly sessions, a transition phase (assistance with reaching and maintaining weight loss goals) of 4 sessions over 8 weeks, and a 
maintenance phase (maintaining weight loss, counselling for poor adherence) of 1 session per month and telephone contacts every two weeks for the remaining 
period of the study.  
  

Comparison Healthy lifestyle control group met one hour per month for first 3 months and received presentations on OA, obesity, and exercise from a health educator, 
followed by monthly telephone contact during months 4-6, and contact every other month for months 7-18. During telephone contact, participants were 
questioned about pain, medication use, illnesses and hospitalization. 

Length of follow- Data was collected at baseline, 6 and 18 months post-randomisation. 



up 
Outcome 
measures 

Self-reported mental function and physical function  

Effect size 1. Weight loss 
• Weight loss was highest in the diet group ( 5.7%) followed by diet + exercise (4.4%), followed by exercise (2.6%), followed by control, healthy lifestyle 

(1.3%). 
 
2. Quality of Life 
  
DIET vs Control (healthy lifestyle) 
• There was NS difference between the diet and control groups for: 

o SF-36 composite mental health; 
o SF-36 composite physical health score; 
o SF-36 patient satisfaction with function 
o SF-36 body pain  
o SF-36 physical role  
o SF-36 general health  
o SF-36 social functioning  
o SF-36 vitality  
o SF-36 emotional role 

 
EXERCISE vs Control (healthy lifestyle) 
• Diet plus exercise was significantly better than the control (healthy lifestyle) group for: 

o SF-36 patient satisfaction with function (p<0.01) 
 
• There was NS difference between the exercise and control groups for: 

o SF-36 composite mental health; 
o SF-36 composite physical health score; 
o SF-36 body pain  
o SF-36 Physical role  
o SF-36 general health  
o SF-36 social functioning 
o SF-36 vitality  
o SF-36 emotional role 

 
DIET + EXERCISE vs Control (healthy lifestyle) 
• Diet plus exercise was significantly better than the control (healthy lifestyle) group for: 

o SF-36 composite physical health score (p<0.01); 
o SF-36 patient satisfaction with function (p<0.01); 
o SF-36 body pain (p<0.01) 
o SF-36 physical role (p<0.01) 



o SF-36 general health (p<0.01) 
o SF-36 social functioning (p<0.01) 

 
• There was NS difference between the diet + exercise and control groups for: 

o SF-36 composite mental health 
o SF-36 vitality  
o SF-36 emotional role 

 
DIET+ EXERCISE vs DIET 
• Diet plus exercise was significantly better than the diet group for: 

o SF-36 patient satisfaction with function (p<0.01) 
 
DIET+ EXERCISE vs EXERCISE 
• Diet plus exercise was significantly better than the exercise group for: 

o SF-36 body pain (p<0.01) 
 
3. Withdrawals 
The percentage of withdrawals was similar in all the groups, however was highest in the diet+ exercise group (24%) and lowest in the exercise group (18%) 
   
 

Outcome (average of 6 months and 18 
months data), adjusted for baseline 
value 

Healthy lifestyle Diet Exercise Diet + 
exercise 

Weight lost (% of body weight) 1.3 5.7 2.6 4.4 
SF-36 composite mental health, mean 
(SE) 

53.7 (0.8) 54.4 (0.8) 54.1 (0.8) 53.8 (0.8) 

SF-36 composite physical health, mean 
(SE) 

35.3 (0.8) 38.2 (0.8) 37.6 (0.9) 40.3 (0.9) 

SF36 satisfaction with function, mean (SE) -0.74 (0.2) -0.3 (0.2) -0.1 (0.2) -0.4 (0.2) 
SF-36 body pain, mean (SE) 52.6 (2.0) 57.2 (1.9) 54.4 (2.0) 62.1 (2.0) 
SF-36 physical role, mean (SE) 43.5 (3.8) 49.4 (3.7) 52.0 (3.8) 58. (3.9) 
SF-36 general health, mean (SE) 61.9 (1.7) 66.3 (1.6) 64.3 (1.7) 68.5 (1.7) 
SF-36 social functioning, mean (SE) 75.4 (2.3) 85.5 (2.3) 84.5 (2.4) 85.4 (2.4) 
SF-36 vitality, mean (SE) 52.6 (1.9) 52.5 (1.8) 51.6 (1.9) 54.5 (1.9) 
SF-36 emotional role, mean (SE) 71.5 (3.3) 74.3 (3.2) 73.4 (3.4) 73.9 (3.4) 
Withdrawals, % 22 20 18 24 

 
                                                                                                                                                                                                                                                                   
• Randomisation by variable-block method with assignments to 4 groups computer-generated within each stratum 
• Single blind 
• ITT analysis 



Funding Two NIH grants.  
Ref Id 1972 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

R. 
Christensen, 
E. M. Bartels, 
A. Astrup, 
and H. 
Bliddal. Effect 
of weight 
reduction in 
obese 
patients 
diagnosed 
with knee 
osteoarthritis: 
a systematic 
review and 
meta-
analysis. 
Annals of the 
Rheumatic 
Diseases 66 
(4):433-439, 
2007. 
 
ID 2766 
 

MA: 1+  
RCT’s of MA:1+ 
 
SR included: N=5 trials (N=4 papers, 1 
paper consisted of 2 trials).  
 
Trials were similar in terms of: 
• OA site (Knee) 
• RCTs; 
 
 
Trials differed with respect to: 
• Intervention – weight loss method (4 

RCT’s exercise and cognitive-
behavioural therapy; 1 RCT Low-energy 
diet; 1 RCT Mazindol-weight loss drug + 
low-energy diet) 

• Study length (range 6 weeks – 18 
months) 

• Study size (range N=21 to N=160) 
 
 
Tests for heterogeneity (NS heterogeneity 
found) and quality assessment performed. 

Total N=454. 
 

n/a 
 

Weight loss 
group 

 

No weight loss 
 
Weight loss 
had  to be the 
only difference 
from the define 
control group. 

Range 6 
weeks – 
18 months. 

Pain, self-
reported 
disability; 
patient 
global 
evaluation; 
weight 
change 
(mean 
weight loss 
from 
baseline). 
 

Grants from 
the Oak 
Foundation, 
HS 
Research 
Foundation 
and the 
Danish 
Rheumatism 
Foundation, 
Denmark. 



Effect size 
 
• Weigh loss was significantly better than no weight loss for: 

o Self-reported disability (4 RCT’s N=417, weight loss 6.1 kg; effect size 0.23, 95% CI 0.04 to 0.42, p=0.02). 
 
• There was NS difference between weight loss and no weight loss for: 

o Pain (4 RCT’s, N=417; weight loss 6.1 kg; effect size 0.2, 95% CI 0 to 0.39, p=0.05). 
o Lequesne’s Index (2 RCT’s, N=117; weight loss 4.7 kg). 

 
• Body weight change (%) or rate of weight change per week did not predict a significant change in pain score (4 RCTs); 
•  Body weight change (weight reduction of at least 5.1%) was a predictor of a significant change in self-reported disability (2 RCT’s); 
• Rate of weight change per week (at least 0.24%) did not predict a significant reduction in self-reported disability (4 RCT’s). 
 
 
Author’s conclusions: 
Disability could be significantly improved when weight was reduced over 5.1% or at the rate of >0.24% reduction per week. Clinical efficacy on pain reduction was present, although not 
predictable after weight loss. Physical disability of patients wit knee OA and overweight diminished after a moderate weight reduction regime. A weight of at least >5% should be 
achieved within a 20-week period (ie. 0.25% per week). 
 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

G. D. Miller, B. 
J. Nicklas, C. 
Davis, R. F. 
Loeser, L. 
Lenchik, and 
S. P. Messier. 
Intensive 
weight loss 
program 
improves 
physical 
function in 
older obese 
adults with 
knee 
osteoarthritis. 
Obesity 14 
(7):1219-
1230, 2006. 

RCT: 1- 
 
• Randomised 

(method not 
mentioned) 

• No mention of 
blinding 

• No mention of 
ITT analysis 

 

Total N=87.  
 
Drop-outs: 
Total N=8 
(9%). 

Inclusion criteria: Older adults (≥60 
years) who had previously 
participated in research at the 
facility; BMI ≥30 kg/m2 symptomatic 
knee OA, self-reported disability 
attributed to knee pain and in 
performing activities.  
 
Exclusion criteria: Unstable 
medical condition or condition where 
rapid weight loss or exercise is 
contraindicated; food allergies or 
reactions to the meal replacements. 
 
Baseline characteristics - Weight 
stable group: mean age 63.9 years 
(SD 0.9); Female 61%; Mean BMI 
34.3 kg/m2 (SD 3.9); WOMAC Pain 
6.3 (SD 0.5). 

Weight loss group 
(diet + exercise + 
education). 
 
Partial meal 
replacements 
(deficit of 1000 
kcal with a 
maximum of 2 
meal 
replacements/day 
– SlimFast shakes 
and bars), weekly 
nutrition education 
and lifestyle 
behaviour 
modifications 
(including 
exercise 

Weight stable 
group control. 
 
Bimonthly 
presentations 
on general 
health including 
OA and 
exercise. 
Weight at 
meetings and 
encouraged to 
maintain their 
weight 
throughout the 
6 months. At 
end of study 
participants 
were given 2-

6 months 
(end of 
treatment). 

Body weight; 
BMI; Body fat; 
WOMAC (total, 
pain, stiffness, 
function); 6-
minute walk 
distance; stair 
climb (time 
taken to climb 5 
stairs). 

SlimFast 
Nutrition 
Institute,  Wake 
Forest 
University, 
Claude Pepper 
Older 
American 
Independence 
Center (NIH 
Grant) Wake 
Forest 
University 
General 
Clinical 
Research 
Center (NIH 
Grant). 



 
ID 2767 
 

 
Baseline characteristics - Weight 
loss group: mean age 69.7 years 
(SD 0.9); Female 64%; Mean BMI 
34.9 kg/m2 (SD 4.9); WOMAC Pain 
6.5 (SD 0.5). 
 
There were NS differences between 
the groups for any of the baseline 
characteristics. 

programme).  
 
Goal was 120% 
loss in initial body 
weight during the 
6 months of the 
trial. 

months weight 
loss 
intervention 
(exercise and 
meal 
replacements). 

Effect size* 
 
Weight loss 
• Mean percentage of weight loss (change from baseline) was greater for the weight loss group (diet + exercise + education) compared to the weight stable group (mean loss -8.7 kg 

vs 0.0 kg respectively) at 6 months (end of treatment). 
 
• Weight loss group (diet + exercise + education) was significantly better than the weight stable group for: 

o Body mass (90.1 and 98.5 kg respectively, p<0.01) at 6 months (end of treatment); 
o Waist circumference (p=0.013) at 6 months (end of treatment); 
o Body fat (40.9% and 38.1% respetively, p<0.01) at 6 months (end of treatment). 

 
Symptoms and function 
• Weight loss group (diet + exercise + education) was significantly better than the the weight stable group for: 

o WOMAC total (22.6 and 32.7 respectively, p<0.01) at 6 months (end of treatment); 
o WOMAC pain (p<0.05) at 6 months (end of treatment); 
o WOMAC stiffness (p<0.05) at 6 months (end of treatment); 
o WOMAC function (p<0.05) at 6 months (end of treatment); 
o 6-minute walk time (514.6 and 453.5 m respectively, p<0.01) at 6 months (end of treatment); 
o 5-stair climb (8.2 and 10.5 secs respectively, p<0.01) at 6 months (end of treatment). 

 
Correlation analysis found that: 
• Changes in measures of pain and function (WOMAC total, pain, function, 5-stair climb, 6 minute walk distance) were significantly correlated (p<0.05) with changes in body weight – 

greater weight loss was associated with improvement in pain and function; 
• There was no association between change in body weight and WOMAC stiffness; 
• Change in body fat was significantly associated with 6-minute walk time (p<0.01) – as body fat decreased, distance walked increased. 
• There was no association between changes in body fat and WOMAC total, pain, stiffness, function and 5-stair climb.  
 
 
Bibliographic 
reference 

M. H. Huang, C. H. Chen, T. W. Chen, M. C. Weng, W. T. Wang, and Y. L. Wang. The effects of weight reduction on the rehabilitation of patients with knee 
osteoarthritis and obesity. Arthritis Care & Research 13 (6):398-405, 2000. 

Study type and RCT: 1- 



evidence level 
Aim To assess the efficacy of weight reduction treatment (auricular acupuncture + diet control + aerobic exercise) versus Electrotherapy (TENS) in obese adults with knee 

OA.  
Number of 
patients 

Total N=126 (N=252 knees); N=84 knees (Weight reduction), N=84 knees (TENS) 
Single centre trial: Taiwan 

Patient 
characteristics 

 
Baseline characteristics* Weight 

reduction  
Weight 
reduction + 
electrotherapy 

Electrotherapy  

Weight, kg, mean (SD) 
Grade II 
Grade III 
Grade IV 

 
75.1 (1.4) 
79.0 (1.6) 
78.0 (3.1) 

 
77.0 (1.8) 
68.0 (2.1) 
78.0 (2.2) 

 
76.0 (2.5) 
77.0 (2.8) 
77.0 (3.2) 

Pain, VAS, mean (SD) 
Grade II 
Grade III 
Grade IV 

 
4.4 (1.3) 
6.9 (1.2) 
8.5 (2.1) 

 
4.6 (1.3) 
7.0 (1.4) 
8.7 (2.0) 

 
4.5 (1.0) 
6.7 (1.2) 
8.3 (1.8) 

Ambulation speed for 100m, secs, mean (SD) 
Grade II 
Grade III 
Grade IV 

 
67.2 (5.6) 
55.0 (4.7) 
46.1 (6.1) 

 
66.4 (7.5) 
57.4 (3.8) 
48.2 (6.3) 

 
67.8 (5.0) 
56.4 (4.4) 
45.3 (4.9) 

Lequesne’s Index, secs, mean (SD) 
Grade II 
Grade III 
Grade IV 

 
6.6 (1.6) 
11.9 (1.2) 
18.5 (2.1) 

 
6.7 (1.3) 
12.3 (1.4) 
18.7 (2.0) 

 
6.9 (1.0) 
12.7 (1.2) 
19.1 (1.8) 

* Subgroups of patients divided into OA Grades II, III and IV according to Altman criteria. 
 
• All participants were obese (men BMI >25, women BMI >30); N=112 women, N=14 men; were > 40 years old and had radiographic evidence of knee OA 

(Grades II, III and IV according to Altman criteria). 
• Patients were divided into 3 groups based on their severity of OA (Grades II, III and IV). 

 
Intervention Weight reduction. 

 
Triple therapy of weekly auricular acupuncture, counselling for diet control and aerobic exercise. 

Comparison Electrotherapy 
 
Weight reduction + electrotherapy 

Length of follow-
up 

8 weeks (end of treatment) 

Outcome 
measures 

Weight reduction; Pain (VAS); Ambulation speed (100m walk); Lequesne’s Index. 



Effect size  
 
 

Outcome at 8 weeks Weight 
reduction  

Weight 
reduction + 
electrotherapy 

Electrotherapy  

Weight, kg, mean (SD) 
Grade II 
Grade III 
Grade IV 

 
64.0 (2.5) 
70.0 (2.3) 
71.0 (2.7) 

 
65.0 (3.3) 
68.0 (3.2) 
70.0 (2.6) 

 
75.0 (1.7) 
78.0 (2.6) 
77.0 (4.2) 

Pain, VAS, mean (SD) 
Grade II 
Grade III 
Grade IV 

 
2.6 (0.6) 
4.7 (1.2) 
4.7 (0.7) 

 
1.6 (0.7) 
2.5 (1.3) 
3.6 (1.7) 

 
3.0 (0.6) 
5.0 (1.6) 
5.6 (1.9) 

Ambulation speed for 100m, secs, mean (SD) 
Grade II 
Grade III 
Grade IV 

 
85.1 (4.4) 
70.4 (5.7) 
55.4 (7.2) 

 
87.3 (6.1) 
72.0 (6.5) 
58.6 (5.7) 

 
79.9 (6.3) 
61.3 (6.5) 
49.7 (6.6) 

Lequesne’s Index, secs, mean (SD) 
Grade II 
Grade III 
Grade IV 

 
2.7 (0.6) 
7.6 (2.5) 
12.5 (2.5) 

 
2.6 (0.7) 
7.2 (2.3) 
11.6 (2.3) 

 
5.0 (1.4) 
10.7 (1.5) 
15.6 (1.9) 

 
 
• Randomisation not mentioned – patients divided by disease stage and then divided again into each treatment group.  
• No mention of blinding 
• ITT analysis not mentioned, nor dropouts. 

Funding Not mentioned. 
Ref ID 2407 
Bibliographic 
reference 

Y. Toda. The effect of energy restriction, walking, and exercise on lower extremity lean body mass in obese women with osteoarthritis of the knee. Journal of 
Orthopaedic Science 6 (2):148-154, 2001. 

Study type and 
evidence level 

RCT: 1- 

Aim To assess the efficacy of weight loss (low-energy diet) + NSAIDs versus exercise + NSAID versus exercise + diet + exercise + NSAIDs in adult women with knee OA.  
Number of 
patients 

Total N=228 ; N=72 (NSAID), N=55 (NSAID + exercise, non-weight bearing), N=45 (NSAID + walking), N=32 (NSAID + diet), N=39 (NSAID + diet + exercise), N=28 
(NSAID + diet + walking)  
Single centre trial: Japan 

Patient 
characteristics 

 



Baseline characteristics NSAID 
(N=52) 

NSAID + 
exercises 
(N=49) 

NSAID + 
walking 
(N=35) 

NSAID + 
diet (N=29) 

NSAID + 
diet + 
exercise  
(N=37) 

NSAID + 
diet + 
walking 
(N=26) 

Age, years, mean (SD) 63.1 (9.3) 63.0 (11.5) 58.3 (11.5) 60.1 (13.5) 63.0 (8.7) 63.6 (6.8) 
Weight, kg, mean (SD) 64.2 (9.2) 63.3 (8.6) 65.3 (10.1) 67.8 (10.9) 64.5 (8.7) 65.6 (3.7) 
Lequesne Index of severity, 
mean (SD) 

 
11.3 (4.5) 

 
11.4 (5.8) 

 
11.3 (5.1) 

 
13.7 (6.0) 

 
14.3 (5.3) 

 
9.8 (5.4) 

Kellgren and Lawrence, N 
Grade II 
Grade III 
Grade IV 

 
4 
3 
9 

 
3 
6 
40 

 
2 
5 
28 

 
2 
7 
20 

 
2 
9 
26 

 
2 
6 
18 

 
• All participants were overweight women BMI >26.4 kg/m2), were aged 45-69 years old, had moderate to severe knee OA (Kellgren and Lawrence Grade ≥5, 

radiographic diagnosis). 
• There were NS differences between the groups for baseline characteristics 
 

Intervention NSAID (acemetacine, 30mg)orally, twice a day 
Comparison • NSAID + restricted diet (appetite suppressant mazindol, 0.5 mg once/day + low calorie soup twice/day + normal dinner) 

• NSAID + exercise (non-weight bearing) 
• NSAID + walking (30 mins/day) 
• NSAID + restricted diet + exercise (non-weight-bearing) 
• NSAID + restricted diet + walking (30 mins/day) 

Length of follow-
up 

8 weeks (end of treatment) 

Outcome 
measures 

Weight loss; Lequesne Index of severity; Withdrawals 

Effect size  
Outcome, change from 
baseline 

NSAID, NA  
(N=52) 

NSAID + 
exercises, NE 
(N=49) 

NSAID + 
walking, NW 
(N=35) 

NSAID + 
diet, ND 
(N=29) 

NSAID + 
diet + 
exercise, 
NDE  
(N=37) 

NSAID + 
diet + 
walking , 
NDW 
(N=26) 

Weight, kg, mean (SD) 1.6 (1.9) -0.39 (1.2) -0.25 (1.5) -3.0 (2.5) -4.2 (3.3) -3.0 (2.1) 
Lequesne Index of severity, 
mean (SD) 

 
-0.39 (2.8) 

 
-2.4 (3.2) 

 
-1.1 (4.7) 

 
-2.5 (4.8) 

 
-6.3 (4.5) 

 
-2.6 (3.4) 

Withdrawals, N (%) 20 (38) 6 (12.2) 10 (29) 3 (10.3) 2 (5.4) 2 (7.6) 
 
 

Comparison Weight (change from Lequesne’s Index of 



baseline), p value severity (change from 
baseline), p value 

NA versus NE 0.22 0.023 
NE vesus NW 0.77 0.19 
NW versus NA 0.39 0.48 
ND versus NDE 0.030 0.0001 
NDE versus NDW 0.037 0.0001 
ND versus NDE 0.95 0.94 

 
 
• Randomisation – not mentioned – patients self-selected their intervention group.  
• Blinding not mentioned 
• No ITT analysis 

Funding Not mentioned. 
Ref ID 75 

 
6.3. Electrotherapy 
 

STIM: In adults with OA, what are the relative benefits and harms of electrotherapy (ultrasound, laser, transcutaneous electrical nerve stimulation [TENS, TNS, AL-
TENS], pulsed shortwave diathermy, interferential therapy) versus no treatment, placebo or other interventions with respect to symptoms, function, and quality of 
life? 

Bibliographic 
reference 

L. Brosseau, A. Gam, K. Harman, M. Morin, V. A. Robinson, B. J. Shea, P. Tugwell, G. Wells, and R. A. deBie. Low level laser 
therapy (Classes I, II and III) for treating osteoarthritis. Cochrane Database of Systematic Reviews (1):CD002046, 2006. 

Study type and 
evidence level 

SR/MA: 1++; RCT’s of MA: 1++ and 1+ 

Aim To assess the efficacy of low laser therapy (class I, II or III) in patients with OA.  
Number of patients SR included: 7 RCT’s with N=345 participants which compared Laser therapy to sham or placebo Laser therapy. 
Patient 
characteristics 

 
Trials varied in terms of: 
• Site of OA (4 RCT’s knee, 1 RCT thumb, 1 RCT hand, 1 RCT not specified) 
• Type of Laser used (2 RCT’s He-Ne laser of 632.8 nm; 1 RCT Space laser 904 nm; 4 RCT’s Galenium-Arsenide laser – 

either 830 or 860 nm) 
• Treatment regimen (4 RCT’s 2-3 sessions/week; 1 RCT every day; 1 RCT twice a day; 1 RCT 3 times a week) 
• Trial length (Range: 4 RCT’s 3-4 weeks; 3 RCT’s 10 days) 
• Trial size (Range: N=29 to N=90) 
• Study quality (4 RCT’s high quality; 3 RCT’s low quality) 
 
Trials were similar in terms of: 
• Trial design (parallel-group studies) 
• Blinding (double blind) 



 
NOTE: This Cochrane meta-analysis has assessed the included RCT’s for quality and pooled together all data for the 
outcomes of symptoms and function. QoL and AEs were not reported by the individual RCTs included in the SR. Only the 
outcomes that used pooled data from the RCT’s are included here. All other outcomes reported in the MA were based on 
individual studies and nearly always showed NS difference between Laser therapy and placebo.  
 

Intervention Low level Laser therapy (class I, II and III) 
Comparison Placebo / sham Laser therapy 
Length of follow-up RCT’s ranged from immediate follow-up to 1 year 
Outcome measures Pain; Stiffness; Function 
Effect size  

NOTE: The Cochrane Review concludes that: Results for pain are conflicting; 3 trials using OA at different joints found no 
improvement in pain whereas 2 other RCT’s found that laser significantly improved pain relief compared to placebo. The results 
show NS difference between laser and placebo for localized swelling, muscle strength, functional status or global assessments. 
 
 
LASER vs PLACEBO    
 
Pain 
• Laser therapy was found to be significantly better than placebo Laser therapy for: 

o Number of patients with no pain relief (1 RCT, N=8; Peto OR 0.06, 95% CI0.00 to 0.88, p=0.04). 
 
• The MA reported significant heterogeneity between studies for the following outcomes: 

o Patient pain - different scales (3 RCT’s, N=145; WMD -1.74, 95% CI –3.16 to –0.32, p=0.02). 
 
Global Assessment 
• There was NS difference between Laser therapy and placebo Laser therapy for: 

o Patient global assessment - improved (2 RCT’s, N=110); 
o Number of patients improved on pain or global assessment (4 RCT’s, N=147) 

 
 
AUTHORS’ CONCLUSIONS 
Conflicting evidence of the benefit of low level laser therapy (LLLT) for the treatment of OA. The pooled results indicated no 
effect of 1 month of LLLT on pain or overall patient-rated assessment of disease activity. However, 3 trials showed very positive 
effects on pain relief and 3 trials found no effect. Lower dosage of LLLT was found as effective as higher dose for reducing pain 
and improving knee range of motion.  
 

Funding University of Ottawa, Canada. 
Ref ID 419 
Bibliographic 
reference 

J. Hulme, V. Robinson, R. DeBie, G. Wells, M. Judd, and P. Tugwell. Electromagnetic fields for the treatment of osteoarthritis. 
Cochrane Database of Systematic Reviews (1):CD003523, 2002. 



Study type and 
evidence level 

SR/MA: 1++; RCT’s of MA: 1++ 

Aim To assess the efficacy of pulsed electromagnetic fields (PEMF) versus placebo PEMF in patients with knee OA.  
Number of patients SR included: 3 RCT’s with N=259 participants which compared PEMF with placebo PEMF. 
Patient 
characteristics 

 
Trials varied in terms of: 
• Type of electromagnetic field used and treatment regimen (2 RCT’s pulsed electromagnetic fields, PEMF, using non-

contact devise delivering 3 signals ranging from 5-12Hz frequency at 10 G to 25 G of magnetic energy. These used 9 hours 
of stimulation over 1 month period; 1 RCT use pulsed electric devise delivering 100 Hz low-amplitude signal via skin 
surface electrodes for 6-10 hrs/day for 4 weeks) 

• Trial length (Range: 4 weeks and 1 month) 
• Trial size (Range: N=27 to N=81) 
 
Trials were similar in terms of: 
• Study quality (All RCT’s were high quality) 
• OA diagnosis (clinical and/or radiographic information) 
• OA site (Knee OA) 
• Type of comparison used (All RCT’s used placebo) 
• Trial design (parallel-group studies) 
• Blinding (double blinded) 
 
NOTE: This meta-analysis has assessed the included RCT’s for quality and pooled together all data for the outcomes of 
symptoms, function and AEs. Quality of Life was not reported by the individual RCT’s included in the systematic review. 
 

Intervention PEMF and electric stimulation 
Comparison Placebo PEMF / electric stimulation 
Length of follow-up RCT’s assessed outcomes at end of treatment (4 weeks and 1 month) 
Outcome measures Pain; Stiffness; Function; Withdrawals; AEs 
Effect size  

PEMF vs PLACEBO    
 
Pain 
• PEMF was found to be significantly better (p values and number of studies used not always reported) than placebo PEMF 

for:   
o Joint pain on motion (SMD: -0.59, 95% CI –0.98 to –2.0); 
o Improvements in knee tenderness (SMD –0.91, 95% CI –1.20 to –0.62); 
o Pain, ADL, (SMD –0.41, 95% CI –0.79 to –0.02); 

 
Stiffness 
• There was NS difference between PEMF and placebo PEMF for:   

o > 15 minutes improvement in morning stiffness (1 RCT, N=71); 



o 0-14 minutes improvement in morning stiffness (1 RCT, N=71). 
 
Function 
• PEMF was found to be significantly better than placebo PEMF for: 

o Number of patients with 5 degrees improvement in flexion (1 RCT, N=71; OR 0.27, 95% CI 0.09 to 0.82, p=0.02); 
o Difficulty, ADL (SMD –0.71, 95% CI –1.11 to –0.31); 
o Number of patients with 0-4 degrees improvement in flexion (1 RCT, N=71). 

 
Global assessment 
• PEMF was found to be significantly better (p values and number of studies used not always reported) than placebo PEMF 

for:   
o Physician’s global assessment (SMD –0.71, 95% CI –1.11 to –0.31). 

 
• There was NS difference between PEMF and placebo PEMF for: 

o Patient’s global assessment (SMD –0.53, -0.97 to –0.08; 2 RCT’s N=108). 
 
Withdrawals 
• There was NS difference between PEMF and placebo PEMF for:   

o Total withdrawals (3 RCT’s, N=184) 
 
AEs 
• There was NS difference between PEMF and placebo PEMF for:   

o Adverse skin reactions (1 RCT, N=71). 
 
 
AUTHORS’ CONCLUSIONS: 
Electrical stimulation therapy had a small to moderate effect on outcomes for Knee OA, all statistically significant with clinical 
benefit ranging from 13-23% greater with active treatment than with placebo (questionable clinical significance from a patient’s 
perspective). There were no reported side-effects. Larger studies are needed to establish the clinical relevance of treatment. 

Funding Institute of Population Health, University of Ottowa, Canada. 
Ref ID 175 
Bibliographic 
reference 

C. J. McCarthy, M. J. Callaghan, and J. A. Oldham. Pulsed electromagnetic energy treatment offers no clinical benefit in 
reducing the pain of knee osteoarthritis: a systematic review. BMC Musculoskeletal Disorders 7:51, 2006.:51, 2006, 2006. 

Study type and 
evidence level 

SR/MA: 1++; RCT’s of MA: 1++ and 1+ 

Aim To assess the efficacy of pulsed electromagnetic fields (PEMF) versus placebo PEMF in patients with knee OA.  
Number of patients SR included: 5 RCT’s with N=276 participants which compared PEMF with placebo PEMF. 
Patient 
characteristics 

 
Trials varied in terms of: 
• Type of electromagnetic field used and treatment regimen (2 RCT’s low frequency PEMF ranging from 3-50Hz requiring 

long durations of treatment range 3-10 hrs/week; 3 RCT’s used ‘pulsed short wave’ high frequency devices with shorter 



treatment durations) 
• Trial length (Range: 2 – 6 weeks) 
• Trial size (Range: N=18 to N=83) 
 
Trials were similar in terms of: 
• Study quality (All RCT’s were high quality) 
• OA diagnosis (clinical and/or radiographic information) 
• OA site (Knee OA) 
• Type of comparison used (All RCT’s used placebo) 
• Trial design (parallel-group studies) 
• Blinding (double blinded) 
 
NOTE: This meta-analysis has assessed the included RCT’s for quality and pooled together all data for the outcomes of 
symptoms and function. However, Quality of Life and AEs were not assessed. The results for these outcomes have therefore 
been taken from the individual RCT’s in the systematic review and are reported below. 
 

Intervention Electromagnetic field therapy 
Comparison Placebo Electromagnetic field therapy 
Length of follow-up RCT’s ranged from immediate follow-up to 12 weeks post-intervention 
Outcome measures Pain; Function 
Effect size  

PEMF vs PLACEBO    
 
Pain 
 
• No significant difference was found between PEMF and placebo for: 

o Pain (WOMAC and VAS), (5 RCT’s, N=276). 
 
Function 
 
• No significant difference was found between PEMF and placebo for: 

o Function (WOMAC and AIMS), (5 RCT’s, N=228). 
 
QoL 
 
• One RCT, N=75{Pipitone, 2001 2274 /id} found that PEMF was significantly better than placebo PEMF for improvement in 

EuroQoL perception of health status at study end (p=0.01). 
• One RCT, N=90{Klaber Moffett, 1996 2279 /id} found there was NS difference between PEMF and placebo PEMF for the 

pattern of change in GHQ score over time. 
•  One RCT, N=27{Callaghan, 2005 2260 /id} found that PEMF was better than placebo for AIMS score (change from 

baseline was +0.3 for low dose PEMF, the same for high dose PEMF and –0.2 for placebo). 



 
 
AEs 
 
• One RCT, N=75{Pipitone, 2001 2274 /id} found that PEMF was better than placebo PEMF for number of patients with AEs 

(N=2, 2.7% and N=4, 5.3% respectively). 
• One RCT, N=90{Thamsborg, 2005 2257 /id} found that PEMF was worse than placebo PEMF for number of patients with 

mild AEs (N=12, 13.3% and N=6, 6.7% respectively). 
 
 
AUTHORS’ CONCLUSIONS: 
PEMF has little value in the management of knee OA. There appears to be clear evidence that PEMF does not significantly 
reduce the pain of knee OA. 
 

Funding Not mentioned. 
Ref ID 2252 
Bibliographic 
reference 

V. A. Robinson, L. Brosseau, J. Peterson, B. J. Shea, P. Tugwell, and G. Wells. Therapeutic ultrasound for osteoarthritis of the 
knee. Cochrane Database of Systematic Reviews (1):CD003132, 2006. 

Study type and 
evidence level 

SR/MA: 1++; RCT’s of MA: 1+ and 1- 

Aim To assess the efficacy of therapeutic ultrasound (continuous or pulsed) in patients with OA.  
Number of patients SR included: 3 RCT’s with N=294 participants which compared Ultrasound with placebo (sham ultrasound) or short wave 

diathermy or galvanic current. 
Patient 
characteristics 

Patient characteristics: all patients included in the studies had knee or hip OA which was diagnosed by clinical and/or 
radiographic information.  
 
All trials were parallel group design. Trials varied in terms of: 
• Type of comparison used (1 RCT placebo – sham ultrasound; 1 RCT short wave diathermy; 1 RCT galvanic current) 
• Treatment regimen (stimulation frequency and intensity; placement of electrodes; lengths of stimulation time and how often 

TENS was applied) 
• Trial length (Range: single treatment to 4-6 weeks treatment; Follow-up was: immediate to 2 months post-treatment) 
• Trial size (Range: N=74 to N=120) 
• Blinding (1 RCT was double blinded; 2 RCT’s were unblinded) 
• Study quality (1RCT high quality{Falconer, 1992 375 /id}; 2 RCT’s low quality). 
 
NOTE: This Cochrane meta-analysis has assessed the included RCT’s for quality and pooled together all data for the 
outcomes of symptoms and function. Quality of Life and AEs were not reported by any of the RCT’s included in the Cochrane 
Review. 
 

Intervention Ultrasound 
Comparison Placebo; short wave diathermy; galvanic current 



Length of follow-up RCT’s ranged from immediate follow-up to 2 months post treatment 
Outcome measures Pain; Function; global assessment 
Effect size  

ULTRASOUND vs PLACEBO    
 
1. Pain 
• No significant difference was found between ultrasound and placebo for: 

o Pain (VAS), change from baseline (1 RCT, N=74) at 4-6 weeks (end of therapy) and at 3 months (2 months post-
treatment). 

 
2. Patient Function 
• No significant difference was found between ultrasound and placebo for: 

o Knee ROM (flexion and extension, degrees), change from baseline (1 RCT, N=74) at 4-6 weeks (end of therapy) 
and at 3 months (2 months post-treatment). 

 
 
ULTRASOUND vs GALVANIC CURRENT 
 
1. Pain 
• Ultrasound was found to be significantly worse than galvanic current for: 

o Decrease in pain (VAS) change from baseline (1 RCT, N=120; WMD –5.10, 95% CI –9.52 to –0.68, p=0.02). 
 
2. Global assessment 
• No significant difference was found between ultrasound and galvanic current for: 

o Patient and clinician global assessment (number of patients ‘good’ or ‘excellent’), change from baseline (1 RCT, 
N=108). 

 
 
ULTRASOUND vs SHORT WAVE DIATHERMY 
 
1. Pain 
• No significant difference was found between ultrasound and diathermy for: 

o Pain (number of knees with subjective improvement), change from baseline (1 RCT, N=100); 
o Pain (number of knees with objective improvement), change from baseline (1 RCT, N=100); 
o Decrease in pain (VAS) change from baseline (1 RCT, N=120). 

 
2. Global assessment 
• No significant difference was found between ultrasound and diathermy for: 

o Patient and clinician global assessment (number of patients ‘good’ or ‘excellent’), change from baseline (1 RCT, 
N=120). 

 



 
AUTHORS’ CONCLUSIONS: 
Ultrasound therapy appears to have no benefit over placebo, galvanic current or short wave diathermy for people with knee or 
hip OA. These conclusions are limited by overall poor methodological quality of the comparative trials. No conclusions can be 
drawn about the use of ultrasound in smaller joints such as the wrist or hands. 
 

Funding Not mentioned. 
Ref ID 460 
Bibliographic 
reference 

M. Osiri, L. Brosseau, J. McGowan, V. A. Robinson, B. J. Shea, P. Tugwell, and G. G. W. Wells. Transcutaneous electrical 
nerve stimulation for knee osteoarthritis. Cochrane Database of Systematic Reviews, 2000. 

Study type and 
evidence level 

SR/MA: 1++; RCT’s of MA: 1+ and 1- 

Aim To assess the efficacy of transcutaneous nerve stimulation (TENS) in patients with knee OA.  
Number of patients SR included: 7 RCT’s with N=294 participants which compared TENS and AL-TENS with placebo. 
Patient 
characteristics 

Patient characteristics: all patients included in the studies had Knee OA which was diagnosed by clinical and/or radiographic 
information.  
 
Trials varied in terms of: 
• Type of TENS used (4 RCT’s High frequency TENS; 1 RCT Strong burst TENS; 1 RCT High frequency and strong burst 

TENS; 1 RCT AL-TENS) 
• Treatment regimen (modes of stimulation, optimal stimulation levels, pulse frequencies, electrode placements, lengths of 

stimulation time and how often TENS was applied) 
• Trial length (Range: single treatment to 9 weeks treatment; Followup was: immediate to 1 year) 
• Trial size (Range: N=12 to N=100) 
• Trial design (4 RCT’s were parallel-group studies; 3 RCT’s were cross-over studies) 
• Blinding (5 RCT’s double blinded; 1 RCT single blinded; 1 RCT unblinded) 
• Study quality (4 RCT’s high quality; 3 RCT’s low quality) 
 
NOTE: This Cochrane meta-analysis has assessed the included RCT’s for quality and pooled together all data for the outcomes 
of symptoms and function. Quality of Life and AEs were not reported by the individual RCT’s included in the systematic review. 
 

Intervention TENS 
Comparison Placebo 
Length of follow-up RCT’s ranged from immediate follow-up to 1 year 
Outcome measures Pain; Stiffness; Function 
Effect size  

TENS/AL-TENS vs PLACEBO    
 
1. Symptoms 
 
1.1 Pain 



• TENS / AL-TENS was found to be significantly better than placebo for: 
o Pain relief (VAS), (6 RCT’s, N=264; WMD –0.79, 95% CI –1.27 to –0.30, p=0.002). 

 
 
1.2 Stiffness 
• TENS / AL-TENS was found to be significantly better than placebo for: 

o Knee stiffness, (2 RCT’s, N=90; WMD –6.02, 95% CI –9.07 to –2.96, p=0.0001). 
 
 
 
AL-TENS vs PLACEBO 
 
1. Symptoms 
 
1.1 Pain 
• AL-TENS was found to be significantly better than placebo for: 

o Pain relief (VAS), (1 RCT, N=50; WMD –0.80, 95% CI –1.39 to –0.21, p=0.007). 
 
 
1.2 Stiffness 
• AL-TENS was found to be significantly better than placebo for: 

o Knee stiffness, (1 RCT, N=50; WMD –7.90, 95% CI –11.18 to –4.62, p<0.00001). 
 
 
2. Patient Function 
• AL-TENS was found to be significantly better than placebo for: 

o 50-foot walking time (minutes), (1 RCT, N=50; WMD –22.60, 95% CI –43.01 to –2.19, p=0.03); 
o Quadriceps muscle strength (kg), (1 RCT, N=50; WMD –5.20, 95% CI –7.85 to –2.55, p=0.0001); 
o Knee flexion (degrees), (1 RCT, N=50; WMD –11.30, 95% CI –17.59 to –5.01, p=0.0004). 

 
 
TENS vs PLACEBO 
 
1. Symptoms 
 
1.1 Pain 
• TENS was found to be significantly better than placebo for: 

o Number of patients with pain improvement (5 RCT’s, N=214; Peto OR 3.91, 95% CI 2.13 to 7.17, p=0.00001) 
 
• The MA reported significant heterogeneity between studies for the following outcomes: 

o Pain relief (VAS), (5 RCT’s, N=214) 



 
 
Subgroup analysis: TENS vs PLACEBO after 1 application 
 
• High rate TENS was found to be significantly better than placebo for: 

o Pain relief (VAS), (1 RCT, N=40; WMD –2.10, 95% CI –4.11 to –0.09, p=0.04). 
 
• No significant difference was found between Strong burst mode TENS and placebo for: 

o Pain relief (VAS), (1 RCT, N=40). 
 
 
Subgroup analysis: Types of TENS vs PLACEBO 
 
• High rate TENS was found to be significantly better than placebo for: 

o Pain relief (VAS), (3 RCT’s, N=157; WMD –1.12, 95% CI –2.18 to –0.05, p=0.04). 
 
 
• AL-TENS was found to be significantly better than placebo for: 

o Pain relief (VAS), (1 RCT, N=50; WMD –0.80, 95% CI –1.39 to –0.21, p=0.007). 
 
• The MA reported significant heterogeneity between studies for the following: 

o Burst mode TENS vs placebo: Pain relief (VAS), (2 RCT’s, N=77). 
 
 
Subgroup analysis: Single and multiple applications of TENS 
 
• Single application TENS was found to be significantly better than placebo for: 

o Pain relief (VAS), (1 RCT, N=40; WMD –2.10, 95% CI –4.11 to –0.09, p=0.04). 
 
• Repeated application of TENS was found to be significantly better than placebo for: 

o Pain relief (VAS), (5 RCT’s, N=224; WMD –0.70, 95% CI –1.21 to –0.20, p=0.006). 
 
 
Subgroup analysis: Trial quality 
 
• No significant difference was found between TENS and placebo for: 

o Low quality trials: Pain relief (VAS), (3 RCT’s, N=119). 
 
• The MA reported significant heterogeneity between studies for the following: 

o High quality trials: Pain relief (VAS), (3 RCT’s, N=145). 
 



 
TENS vs ICE MASSAGE 
• 1 RCT{Yurtkuran, 1999 2212 /id}(N=100) found that there was NS difference between AL-TENS and Ice massage for: 

o Pain at rest (pain intensity score, PPI) at end of treatment (2 weeks); 
o Stiffness (verbal rating) at end of treatment (2 weeks); 
o 50-foot walk time at end of treatment (2 weeks); 
o Quadriceps muscle strength (kg) at end of treatment (2 weeks); 
o Flexion (degrees) at end of treatment (2 weeks). 

 
AUTHORS’ CONCLUSIONS: 
TENS and AL-TENS over at least 4 weeks are effective for pain control and relief of knee stiffness in OA. Heterogeneity of the 
included studies was observed, probably due to the different study designs and outcomes used. More standardized, large and 
well-designed studies are needed with a sufficient intervention period to evaluate efficacy of TENS / AL-TENS treatment. 
 

Funding University of Ottawa, Institute of Population Health, Canada; Ottawa Health Research Institute, Canada; Faculty of Medicine, 
Chulalongkorn University, Thailand. 

Ref ID 376 
Bibliographic 
reference 

N. Paker, D. Tekdos, N. Kesiktas, and D. Soy. Comparison of the therapeutic efficacy of TENS versus intra-articular hyaluronic 
acid injection in patients with knee osteoarthritis: a prospective randomized study. Advances in Therapy 23 (2):342-353, 2006. 

Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy and QoL outcomes of TENS versus IA Hylan GF-20 injection in adults with Knee OA.  
Number of patients Total N=60; N=30 (TENS), N=30 (IA Hylan GF-20). 

Single centre trial: Turkey 
Patient 
characteristics 

 
 

Baseline characteristics TENS 
 

IA Hylan GF-20 p value 

Age, years, mean (SD) 54.2 (8.2) 64.0 (8.6) <0.0001 
Female, % 160.3 (7.1) 163.3 (8.8) NS 
Weight, kg, mean (SD) 78.0 (11.4) 75.4 (9.0) NS 
Duration of OA, months (SD) 42.5 (50.6) 56.5 (70.3) NS 
WOMAC, mean (SD) 

Pain 
Stiffness 
Function 

 
9.6 (3.9) 
2.4 
30.7 (15.5) 

 
11.2 (3.6) 
2.4 
35.9 (10.8) 

 
NS 
Not mentioned 
NS 

Lequesne Index, mean (SD)  
Total 
Function 

 
4.2 (1.7) 
5.6 

 
5.0 (1.6) 
6.8 

 
NS 
Not mentioned 

SF-36 total score, mean (SD) 54.2 (27.1) 59.9 (17.1) NS 
 



• All participants had Knee OA (ACR criteria and radiological diagnosis – Kellgren and Lawrence Grade 2 or 3), were aged 
40-80 years, had OA for more than 1 year and were ambulatory. Patients had received no previous IA HA injections at 
any time and no IA corticosteroid injections over the previous 3 months. 

• Patients were excluded if they were taking glucosamine or chondroitin supplements, had inflammatory arthritis, previous 
fracture around the knee, knee arthroscopy, knee replacement surgery, significant comorbidity and bird hypersensitivity 
or egg allergy. 

• All patients underwent a 2-week washout period for analgesic and NSAID drugs. 
• Paracetamol adjuvant medication was allowed during the study if needed. 
• There were no significant differences between the groups for any of the baseline characteristics except for age.  

 
Intervention TENS, 5 times a week for 3 weeks. 

 
20 mins of TENS at 150 Hz frequency. 

Comparison IA Hyalan GF-20 injections, once a week for 3 weeks. 
Length of follow-up 3 weeks (end of treatment) and follow-up at 1 month and 6 months post-treatment. 
Outcome measures WOMAC (Pain, stiffness, function); Lequesne (total and function); SF-36 total. 
Effect size Pain 

• There was NS difference between TENS and IA Hylan GF-20 for: 
o WOMAC Pain at 3 weeks (end of treatment) and 1 month and 6 months post-treatment. 

 
Stiffness 
• There was NS difference between TENS and IA Hylan GF-20 for: 

o WOMAC Stiffness at 3 weeks (end of treatment)  
 
• TENS was significantly worse than IA Hylan GF-20 for: 

o WOMAC Stiffness at 1 month post-treatment (p<0.007) and 6 months post-treatment (p<0.05). 
 
Function 
• TENS was significantly better than IA Hylan GF-20 for: 

o Lequesne function at 3 weeks (end of treatment), p<0.05. 
 
• There was NS difference between TENS and IA Hylan GF-20 for: 

o WOMAC function at 3 weeks (end of treatment) and 1 month post-treatment; 
o Lequesne function at 1 and 6 months post-treatment; 
o Lequesne total at 3 weeks (end of treatment) and 1 month and 6 months post-treatment. 

 
• TENS was significantly worse than IA Hylan GF-20 for: 

o WOMAC function at 6 months post-treatment (p<0.05). 
 
Quality of Life 



• There was NS difference between TENS and IA Hylan GF-20 for: 
o All SF-36 dimensions at 3 weeks (end of treatment) and 1 month and 6 months post-treatment. 

 
Withdrawals 
• 3 patients withdrew from the TENS group and 5 patients withdrew from the IA Hylan group. 
 
 

Outcome, mean  TENS 
 

IA Hylan GF-20 p value 

WOMAC pain, mean  
3 weeks (end of treatment) 
1 month post-treatment 
6 months post-treatment 

 
5.3 
4.7 
5.2 

 
5.8 
5.1 
4.6 

 
NS 
NS 
NS 

WOMAC stiffness, mean (SD) 
3 weeks (end of treatment) 
1 month post-treatment 
6 months post-treatment 

 
1.5 
1.5 
1.5 

 
1.7 
1.3 
1.2 

 
NS 
<0.007 
<0.05 

WOMAC function, mean (SD) 
3 weeks (end of treatment) 
1 month post-treatment 
6 months post-treatment 

 
18.3 
17.7 
19.2 

 
19.9 
17.4 
13.7 

 
NS 
NS 
<0.05 

Lequesne total, mean (SD) 
3 weeks (end of treatment) 
1 month post-treatment 
6 months post-treatment 

 
2.1 
2.0 
2.5 

 
3.0 
2.4 
2.5 

 
NS 
NS 
NS 

Lequesne function, mean (SD) 
3 weeks (end of treatment) 
1 month post-treatment 
6 months post-treatment 

 
3.6 
3.5 
4.1 

 
4.2 
3.0 
3.6 

 
<0.05 
NS 
NS 

SF-36 total, mean (SD) 
3 weeks (end of treatment) 
1 month post-treatment 
6 months post-treatment 

 
58.1 
53.8 
54.2 

 
63.2 
59.9 
58.4 

 
NS 
NS 
NS 

 
• Randomisation by ‘simple charts’ 
• Double blind 
• No mention of ITT analysis  

Funding Not mentioned 
Ref ID 2253 
Bibliographic 
reference 

G. L. Y. Cheing, C. W. Y. Huichan, and K. M. Chan. Does four weeks of TENS and/or isometric exercise produce cumulative 
reduction of osteoarthritic knee pain? Clinical Rehabilitation 16 (7):749-760, 2002. 



Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy of AL-TENS versus placebo (sham AL-TENS) versus exercise versus TENS + exercise in adults with 
Knee OA.  

Number of patients Total N=66; N=16 (AL-TENS), N=18 (Placebo – sham AL-TENS), N=15 (exercise), N=17 (AL-TENS + exercise). 
Single centre trial: Hong Kong 

Patient 
characteristics 

 
NOTE: This study is the same as Cheing et al ID 1253; however, different outcomes were reported in each of the 2 published 
papers. 
 
NOTE: Only data for TENS, placebo and exercise arms are reported here. 
 

Baseline characteristics AL-TENS 
(N=16) 

Placebo – sham 
AL-TENS 
(N=16) 

Exercise  
(N=15) 

Age, years, mean (SD) 65.3 (8.3) 64.1 (6.1) 60.9 (7.3) 
Female, % 87.5 93.8 86.7 
BMI, kg/m2 (SD) 26.8 (4.0) 28.8 (3.7) 29.6 (4.3) 

 
• All participants had Knee OA (clinical and radiological diagnosis – Kellgren and Lawrence Grade 2 or above), were aged 

50-75 years, had OA fpr more than 6 months, been stable on their medication for 3 weeks before entering the study and 
received no paramedical treatment within the previous 2 weeks before entering the study. All participants were able to 
walk on their own for 10 mins. 

• Patients were excluded they had prior knee surgery, prior experience with the use of TENS and/or having received an IA 
steroid injection in the previous 3 weeks. 

• For patients with bilateral knee OA, data was obtained for the more affected knee. 
• All patients were advised to keep their activity level and medication unchanged throughout the study period. 
• There were no significant differences between the groups for any of the baseline characteristics.  

 
Intervention AL-TENS – 5 days a week for 4 weeks 

 
TENS was applied to the affected knee for 60 mins. Stimulation was given in continuous trains of 140 µs square pulses at 80 
Hz. 4 surface electrodes were placed on 5 acupuncture points which in most caes coincided with the most tender points on the 
knee. Intensity of TENS was adjusted to produce a tingling sensation 3-4 times the subject’s sensory threshold.  

Comparison Placebo – Sham AL-TENS – same sites and same duration and period as the AL-TENS group. 
 
Exercise – Isometric exercise training for approx. 20 mins 5 days a week for 4 weeks. 

Length of follow-up At each session measurements were made before treatment and 20 mins after treatment. 
Treatment period was 4 weeks and follow-up at 4 weeks post-treatment. 

Outcome measures Pain (VAS). 



Effect size  
Pain 
• AL-TENS was better than Placebo (sham AL-TENS) for: 

o Pain, VAS (difference between pre-and post-treatment scores) at Day 1 (-35.9 and –15.5 respectively), 2 weeks, 
mid-treatment (-7.9 and +2.7 respectively) and at 4 weeks, end of treatment (-11.9 and –6.2 respectively). 

• AL-TENS was worse than placebo (sham AL-TENS) for: 
o Pain, VAS (difference between pre-and post-treatment scores) at 4 weeks post-treatment (-7.8 and –19.3 

respectively). 
 
• AL-TENS was better than exercise for: 

o Pain, VAS (difference between pre-and post-treatment scores) at Day 1 (-35.9 and +21.6 respectively), at 4 
weeks, end of treatment (-11.9 and –7.6 respectively) and at 4 weeks post-treatment (-7.8 and +42.0 
respectively). 

• AL-TENS was worse than exercise for: 
o Pain, VAS (difference between pre-and post-treatment scores) at Day 2 weeks, mid-treatment (-7.9 and –9.1 

respectively). 
 
Withdrawals 
• 2 patients withdrew from the placebo group. 
 

Outcome, mean difference between 
before treatment score and 20 mins after 
treatment score 

AL-TENS Placebo – sham 
AL-TENS 
 

Exercise  
 

Pain, VAS, mean (SD) 
Day 1 
2 weeks 
4 weeks 
4 weeks post-treatment 

 
-35.9 (40.7) 
-7.9 (16.8) 
-11.9 (16.1) 
-7.8 (10.6) 

 
-15.5 (39.5) 
+2.7 (33.4) 
-6.2 (25.4) 
-19.3 (2.9) 

 
+21.6 (101) 
-9.1 (40.7) 
-7.6 (48.3) 
+42.0 (20.1) 

 
• Randomisation method not mentioned 
• No mention of blinding 
• No mention of ITT analysis  

Funding Not mentioned 
Ref ID 2298 
Bibliographic 
reference 

CW Cheing, GL Hui-Chan. Would the addition of TENS to exercise training produce better physical performance outcomes in 
people with knee osteoarthritis than either intervention alone? Clinical Rehabilitation 18 (5):487-497, 2004. 

Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy of AL-TENS versus placebo (sham AL-TENS) versus exercise versus TENS + exercise in adults with 
Knee OA.  



Number of patients Total N=66; N=16 (AL-TENS), N=18 (Placebo – sham AL-TENS), N=15 (exercise), N=17 (AL-TENS + exercise). 
Single centre trial: Hong Kong 

Patient 
characteristics 

 
NOTE: This study is the same as Cheing et al ID 2298; however, different outcomes were reported in each of the 2 published 
papers. 
 
NOTE: Only data for TENS, placebo and exercise arms are reported here. 
 

Baseline characteristics AL-TENS 
(N=16) 

Placebo – sham 
AL-TENS 
(N=16) 

Exercise  
(N=15) 

Age, years, mean (SD) 65.3 (8.3) 64.1 (6.1) 60.9 (7.3) 
Female, % 87.5 93.8 86.7 
BMI, kg/m2 (SD) 26.8 (4.0) 28.8 (3.7) 29.6 (4.3) 
Duration of OA, months (SD) 72.0 (66.9) 59.2 (62.7) 50.9 (51.8) 

 
• All participants had Knee OA (clinical and radiological diagnosis – Kellgren and Lawrence Grade 2 or above), were aged 

50-75 years, had OA fpr more than 6 months, been stable on their medication for 3 weeks before entering the study and 
received no paramedical treatment within the previous 2 weeks before entering the study. All participants were able to 
walk on their own for 10 mins. 

• Patients were excluded they had prior knee surgery, prior experience with the use of TENS and/or having received an IA 
steroid injection in the previous 3 weeks. 

• For patients with bilateral knee OA, data was obtained for the more affected knee. 
• All patients were advised to keep their activity level and medication unchanged throughout the study period. 
• There were no significant differences between the groups for any of the baseline characteristics.  

 
Intervention AL-TENS – 5 days a week for 4 weeks 

 
TENS was applied to the affected knee for 60 mins. Stimulation was given in continuous trains of 140 µs square pulses at 80 
Hz. 4 surface electrodes were placed on 5 acupuncture points which in most caes coincided with the most tender points on the 
knee. Intensity of TENS was adjusted to produce a tingling sensation 3-4 times the subject’s sensory threshold.  

Comparison Placebo – Sham AL-TENS – same sites and same duration and period as the AL-TENS group. 
 
Exercise – Isometric exercise training for approx. 20 mins 5 days a week for 4 weeks. 

Length of follow-up At each session measurements were made before treatment and 20 mins after treatment. 
Treatment period was 4 weeks and follow-up at 4 weeks post-treatment. 

Outcome measures Pain (VAS). 
Effect size  

AL-TENS vs PLACEBO 
 



Function 
• AL-TENS was better than Placebo (sham AL-TENS) for: 

o Stride length (m) at 4 weeks, end of treatment (1.06 and 1.02 respectively) and 4 weeks post-treatment (1.07 and 
1.04 respectively); 

o Cadence (steps/min) at 4 weeks, end of treatment (109 and 108 respectively) and 4 weeks post-treatment (110 
and 107 respectively); 

o Velocity (m/s) at 4 weeks, end of treatment (0.97 and 0.92 respectively) and 4 weeks post-treatment (0.98 and 
0.93 respectively); 

o ROM during walking (degrees) at 4 weeks, end of treatment (51.8 and 51.5 respectively) and 4 weeks post-
treatment (53.1 and 51.2 respectively); 

o ROM at rest (degrees) at 4 weeks post-treatment (106 and 103 respectively). 
 
• AL-TENS was the same as Placebo (sham AL-TENS) for: 

o ROM at rest (degrees) at 4 weeks, end of treatment (both: 107); 
o Isometric peak torque of knee extensors and flexors at specified knee positions; NS difference was found at day 

1, 2 weeks (mid treatment), 4 weeks (end of treatment) and at 4 weeks post-treatment. 
 
• AL-TENS was worse than placebo (sham AL-TENS) for: 

o Stride length (m) at Day 1 (0.95 and 0.99 respectively) and 2 weeks, mid-treatment (1.01 and 1.02 respectively); 
o Cadence (steps/min) at Velocity (m/s) at Day 1 (100 and 103 respectively) and 2 weeks, mid-treatment (105 and 

108 respectively); 
o ROM during walking (degrees) at Day 1 (50.3 and 51.3 respectively) and 2 weeks, mid-treatment (51.7 and 52.3 

respectively); 
o ROM at rest (degrees) at Day 1 (104 and 107 respectively) and 2 weeks, mid-treatment (102 and 104 

respectively). 
 
AL-TENS vs EXERCISE 
 
Function 
• AL-TENS was better than exercise for: 

o Stride length (m) at 4 weeks, end of treatment (1.06 and 1.03 respectively) and 4 weeks post-treatment (1.07 and 
1.03 respectively); 

o Cadence (steps/min) at 4 weeks, end of treatment (109 and 104 respectively) and 4 weeks post-treatment (110 
and 107 respectively); 

o Velocity (m/s) at 4 weeks, end of treatment (0.97 and 0.89 respectively) and 4 weeks post-treatment (0.98 and 
0.92 respectively); 

o ROM during walking (degrees) at Day 1 (50.3 and 48.7 respectively), 2 weeks, mid-treatment (51.7 and 48.6 
respectively), 4 weeks, end of treatment (51.8 and 48.7 respectively) and 4 weeks post-treatment (53.1 and 48.3 
respectively); 

o ROM at rest (degrees) at 4 weeks, end of treatment (107 and 106 respectively) and 4 weeks post-treatment (106 
and 104 respectively). 

 



• AL-TENS was the same as exercise for: 
o Peak torque of knee extensors and flexors at specified knee positions; NS difference was found at day 1, 2 weeks 

(mid treatment), 4 weeks (end of treatment) and at 4 weeks post-treatment. 
 
• AL-TENS was worse than exercise for: 

o Stride length (m) at Day 1 (0.95 and 1.00 respectively) and 2 weeks, mid-treatment (1.01 and 1.02 respectively); 
o Cadence (steps/min) at at Day 1 (100 and 104 respectively) and 2 weeks, mid-treatment (105 and 106 

respectively); 
o Velocity (m/s) at Day 1 (0.81 and 0.87 respectively) and 2 weeks, mid-treatment (0.89 and 0.90 respectively); 
o ROM at rest (degrees) at Day 1 (104 and 105 respectively) and 2 weeks, mid-treatment (102 and 105 

respectively). 
 
Withdrawals 
• 2 patients withdrew from the placebo group. 
 

Outcome, mean  AL-TENS Placebo – sham 
AL-TENS 

Exercise  
 

Stride Length, m, mean (SD) 
Day 1 
2 weeks 
4 weeks 
4 weeks post-treatment 

 
0.95 (0.19) 
1.01 (0.16) 
1.06 (0.17) 
1.07 (0.17) 

 
0.99 (0.14) 
1.02 (0.12) 
1.02 (0.11) 
1.04 (0.15) 

 
1.00 (0.09) 
1.02 (0.10) 
1.03 (0.08) 
1.03 (0.10) 

Cadence, steps/min, mean (SD) 
Day 1 
2 weeks 
4 weeks 
4 weeks post-treatment 

 
100 (13.5) 
105 (10.9) 
109 (10.3) 
110 (9.3) 

 
103 (11.2) 
108 (11.5) 
108 (12.7) 
107 (13.1) 

 
104 (9.8) 
106 (11.8) 
104 (9.8) 
107 (10.6) 

Velocity, m/s, mean (SD) 
Day 1 
2 weeks 
4 weeks 
4 weeks post-treatment 

 
0.81 (0.24) 
0.89 (0.20) 
0.97 (0.19) 
0.98 (0.21) 

 
0.85 (0.18) 
0.91 (0.17) 
0.92 (0.17) 
0.93 (0.21) 

 
0.87 (0.14) 
0.90 (0.14) 
0.89 (0.10) 
0.92 (0.13) 

ROM at rest, degrees, mean (SD) 
Day 1 
2 weeks 
4 weeks 
4 weeks post-treatment 

 
104 (13.4) 
102 (13.1) 
107 (14.3) 
106 (13.4) 

 
107 (13.5) 
104 (13.2) 
107 (14.3) 
103 (13.5) 

 
105 (13.9) 
105 (13.5) 
106 (14.6) 
104 (13.8) 

ROM during walking, degrees, mean (SD) 
Day 1 
2 weeks 
4 weeks 

 
50.3 (9.6) 
51.7 (9.3) 
51.8 (8.8) 

 
51.3 (9.6) 
52.3 (9.4) 
51.5 (8.9) 

 
48.7 (9.9) 
48.6 (9.6) 
48.7 (9.1) 



4 weeks post-treatment 53.1 (8.5) 51.2 (8.5) 48.3 (8.7) 
 
• Randomisation method not mentioned 
• No mention of blinding 
• No mention of ITT analysis  

Funding Not mentioned 
Ref ID 1253 
Bibliographic 
reference 

F. Tascioglu, O. Armagan, Y. Tabak, I. Corapci, and C. Oner. Low power laser treatment in patients with knee osteoarthritis. 
Swiss Medical Weekly 134 (17-18):254-258, 2004. 

Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy and safety of Low power laser treatment versus Placebo Laser in adults with Knee OA.  
Number of patients Total N=60; N=20 (Laser, 3 joule), N=20 (Laser, 1.5 joule), N=20 (Placebo Laser). 

Single centre trial: Turkey 
Patient 
characteristics 

 
 

Baseline characteristics Laser, 3 joule (N=20) 
 

Laser, 1.5 joule 
(N=20) 

Placebo Laser 
(N=20) 

Age, years, mean (SD) 62.9 (7.3) 59.9 (7.6) 64.3(10.6) 
Female, N (%) 14 (70) 15 (75) 13 (65) 
BMI, kg/m2, mean (SD) 27.6 (5.7) 28.6 (6.5) 29.6 (9.5) 
Kellgren Lawrence Grade, N (%) 

Grade II 
Grade III 

 
12 (60) 
8 (40) 

 
10 (50) 
10 (50) 

 
11 (55) 
9 (45) 

WOMAC, mean (SD) 
Pain 
Stiffness 
Function 

 
10.3 (3.6) 
4.1 (3.0) 
36.6 (7.1) 

 
11.6 (4.8) 
4.6 (1.9) 
38.0 (9.7) 

 
9.6 (3.9) 
4.5 (2.5)  
39.5 (12.6) 

Pain intensity at rest, VAS, mean (SD)  39.1 (14.9) 41.6 (16.7) 37.9 (11.0) 
Pain intensity on activation, VAS, mean (SD) 68.0 (15.5) 65.7 (18.7) 63.9 (16.1) 

 
• All participants had Knee OA (ACR criteria and radiological diagnosis – Kellgren and Lawrence Grade 2 or 3) and were 

ambulatory.  
• Patients were excluded if they were Kellgren and Lawrence Grade 1 or 4, had knee joint disease other than OA, serious 

concomitant diseases, IA fluid effusion, previous physical therapy and IA corticosteroid or HA injections during the last 6 
months. 

• Patients were allowed to take paracetamol (to a maximum of 2g daily) during the study period if needed. 
• There were no significant differences between the groups for baseline characteristics.  

 



Intervention Low power laser (3 joules at each point), once a day, 5 times a week for 10 days. 
 
Laser with power output of 50 mW at a wavelength of 830 mm. 1mm diameter of laser beam sent to deliver a continuous form 
of energy at 5 painful points. A 2 minute irradiation at each point (total of 10 mins) was considered as 1 irradiation dose. The 
dose per tender joint was 3 joule; total dose per treatment was 15 joule (for 10 treatments the accumulated dose was 150 
joules). 

Comparison Low power laser (1.5 joules at each point), once a day, 5 times a week for 10 days. 
Same as main Laser group except a 1 minute irradiation at each point (total of 5 mins) was considered as 1 irradiation dose. 
The dose per tender joint was 1.5 joule; total dose per treatment was 7.5 joule (for 10 treatments the accumulated dose was 75 
joules). 
 
Placebo Laser – same time and frequency as the laser treatments. 

Length of follow-up 10 days (end of treatment) and follow-up at 3 weeks and 6 months. 
Outcome measures Pain (VAS); WOMAC (Pain, stiffness, function); AEs. 
Effect size Pain 

• There was NS difference between Laser therapy and Placebo laser for: 
o Pain intensity at rest (VAS) at 3 weeks and 6 months follow-up; 
o Pain intensity on activation (VAS) at 3 weeks and 6 months follow-up 
o WOMAC Pain at 3 weeks and 6 months follow-up. 

 
Stiffness 
• There was NS difference between Laser therapy and Placebo laser for: 

o WOMAC stiffness at 3 weeks and 6 months follow-up. 
 
Function 
• There was NS difference between Laser therapy and Placebo laser for: 

o WOMAC function at 3 weeks and 6 months follow-up. 
 
AEs 
• No systemic or local AEs were reported during or after the treatment period. 
 

Outcome, mean Laser, 3 joule 
 

Laser, 1.5 joule Placebo Laser  

WOMAC Pain, mean (SD) 
Week 3 
6 months 

 
10.2 (2.6) 
10.4 (3.0) 

 
10.9 (3.5) 
11.3 (2.4) 

 
9.3 (4.4)  
9.9 (3.6) 

WOMAC Stiffness, mean (SD) 
Week 3 
6 months 

 
4.0 (2.1) 
3.9 (1.8) 

 
4.7 (1.7) 
4.5 (1.6) 

 
4.4 (1.8) 
4.2 (2.1) 

WOMAC Function, mean (SD) 
Week 3 

 
35.0 (8.4) 

 
36.0 (10.1) 

 
37.5 (10.1) 



6 months 34.8 (8.9) 38.5 (10.5) 38.7 (9.7) 
Pain intensity at rest, VAS, mean (SD) 

Week 3 
6 months 

 
36.8 (14.8) 
38.7 (14.9) 

 
38.1 (10.5) 
40.0 (9.1) 

 
36.0 (16.5) 
38.9 (15.1) 

Pain intensity on activation, VAS, mean (SD) 
Week 3 
6 months 

 
65.0 (13.1) 
66.8 (13.5) 

 
60.3 (15.4) 
61.8 (12.9) 

 
59.8 (18.5) 
62.0 (16.7) 

 
• Randomisation by numbered envelopes 
• Single blind (physician) 
• No mention of ITT analysis or drop-outs. 

Funding None. 
Ref ID 2266 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

M. Yurtkuran, 
A. Alp, S. 
Konur, S. 
Ozcakir, and U. 
Bingol. Laser 
acupuncture in 
knee 
osteoarthritis: a 
double-blind, 
randomized 
controlled 
study. 
Photomedicine 
and Laser 
Surgery 25 
(1):14-20, 
2007. 
 
ID 2753 
 

RCT: 1+ 
 
Single centre trial: 
Turkey. 
 
 
• Randomisation by 

computer 
generated table of 
random numbers 

• Allocation 
concealment 

• Triple blind 
• No ITT analysis 
 

Total N=55 
(N=28 laser 
acupuncture + 
exercise, 
N=27 placebo 
laser + 
exercise). 
 
Drop-outs: 
N=3.   
 
 

Inclusion criteria: Knee OA 
(ACR criteria), K-L grade 2 or 
3, average pain intensity ≥40 
mm (VAS) for the last month; 
the most painful knee was 
used for evaluation. 
 
Exclusion criteria: Patients 
who had knee surgery, 
physiotherapy in the last 6 
months; serious valgus or 
varus deformity; hormonal, 
metabolic or systemic 
rheumatologic problems 
leading to secondary knee 
OA; local-oral nalgesic or 
NSAID use in the last 4 
weeks; systemic disease that 
contraindicated to 
physiotherapy and exercise. 
 
Baseline characteristics: 
LASER ACUPUNCTURE - 
96% female; mean age 52 
years (SD 6.8); BMI 32 kg/m2 

Laser 
acupuncture + 
exercise: Pulsed 
irradiation to the 
medial side of 
the knee to the 
acupuncture 
point associated 
with knee pain 
(Sp9). 
 
20 mins / day for 
5 days a week 
for 2 weeks 
(total 10 days 
therapy). 
 
Both groups 
received home-
based standard 
exercise 
programme 
given by a 
physiotherapist 
(sets of 

Placebo laser 
therapy + 
exercise: laser 
not switched 
on, however 
red light 
appeared so 
that patients 
thought it was 
working. 
 
20 mins / day 
for 5 days a 
week for 2 
weeks (total 
10 days 
therapy). 
 
 

2 weeks (end 
of treatment) 
and follow-up 
at 12 weeks 
(10 weeks 
post-
treatment). 

Pain (VAS); 
WOMAC 
(total, pain, 
stiffness, 
physical 
function); 50-
foot walk 
time; Medical 
tenderness 
score (MTS); 
Quality of Life 
(NHP).  
 

Not 
mentioned.  



(SD 8.8); symptom duration 
62 months (SD 52); WOMAC 
index 66.5 (SD 17.6); Pain 
(VAS) 6.5 (SD 1.6); NHP 8.8 
(SD 3.8). 
 
CONTROL - 96% female; 
mean age 53 years (SD 7.1); 
BMI 32.7 kg/m2 (SD 3.7); 
symptom duration 67 months 
(SD 58); WOMAC index 51.3 
(SD 19.0); Pain (VAS) 6.1 
(SD 2.2); NHP 8.1 (SD 4.5). 
 
Baseline characteristics were 
similar for both groups, 
however, WOAMC index was 
higher for the laser 
acupuncture patients. 
 
Patients were instructed not 
to use any analgesia or 
NSAIDs during the follow-up 
period. 

quadriceps 
muscle 
contraction and 
active ROM 
exercises for the 
knee). 
 
 

Effect size 
 
• There was NS difference between Laser Acupuncture and placebo laser acupuncture for: 

o WOMAC total at 2 weeks (end of treatment) and 12 weeks (10 weeks post-treatment); 
o Pain (VAS) at 2 weeks (end of treatment) and 12 weeks (10 weeks post-treatment); 
o 50-foot walk time at 2 weeks (end of treatment) and 12 weeks (10 weeks post-treatment); 
o Medical tenderness score at 2 weeks (end of treatment) and 12 weeks (10 weeks post-treatment); 
o Quality of Life (NHP score) at 2 weeks (end of treatment) and 12 weeks (10 weeks post-treatment). 

 
Bibliographic 
reference 

E. Battisti, E. Piazza, M. Rigato, R. Nuti, L. Bianciardi, A. Scribano, and N. Giordano. Efficacy and safety of a musically 
modulated electromagnetic field (TAMMEF) in patients affected by knee osteoarthritis. Clinical & Experimental Rheumatology 
22 (5):568-572, 2004. 

Study type and 
evidence level 

RCT: 1- 

Aim To assess the efficacy and safety of TAMMEF (musically modulated electromagnetic field) versus ELF (extremely low 
frequency field versus placebo ELF in adults with Knee OA.  

Number of patients Total N=90; N=30 (TAMMEF), N=30 (ELF), N=30 (placebo ELF). 
Single centre trial: Italy 



Patient 
characteristics 

 
 

Baseline characteristics TAMMEF 
(N=30) 

ELF 
(N=30) 

Placebo ELF 
(N=30) 

Lequesne Index, OA severity, mean (SD)  
Slight 
Moderate 
Serious 

 
15 (50) 
12 (40) 
3 (10) 

 
13 (43) 
13 (43) 
4 (14) 

 
15 (50) 
12 (40) 
3 (10) 

Lequesne Pain, mean (SD)* 
Slight disease group 
Moderate disease group 
Serious disease group 

 
9.0 
6.0 
3.5 

 
8.5 
5.0 
3.0 

 
8.0 
5.0 
3.0 

Lequesne Function, mean (SD)* 
Slight disease group 
Moderate disease group 
Serious disease group 

 
2.5 
4.5 
5.5 

 
3.0 
5.0 
6.0 

 
2.5 
4.0 
5.0 

*values are approximate as they have been taken from graphs presented in the published paper 
 
• All participants had primary Knee OA (ACR criteria and radiological diagnosis – Kellgren and Lawrence Grading and 

Lequesne Index of severity) and were aged 59-76 years. 
• Patients underwent a 15 day washout period for analgesic and NSAID drugs prior to the start of the study. 
• There were no significant differences between the groups for any of the baseline characteristics.  

 
Intervention TAMMEF, once a day for 15 days. 

 
Electrical field is derived from recorded musical passages, thus its intensity, frequency and wave form are modified in time with 
random variation. The knee joint is placed between 2 electromagnets. 

Comparison ELF, once a day for 15 days. 
Placebo ELF, once a day for 15 days. 
 
ELF frequency 100 Hz with sinusoidal wave form. The knee joint is placed between 2 electromagnets. 

Length of follow-up 7 days (mid-study), 15 days (end of treatment) and follow-up at 30 days post-treatment. 
Outcome measures Lequesne Pain and Function; AEs. 
Effect size Pain 

• Improvements in Lequesne Pain (at all time points) were similar in the TAMMEF and ELF groups and both groups were 
better than placebo. 

 
Function 
• Improvements in Lequesne Function (at all time points) were similar in the TAMMEF and ELF groups and both groups 

were better than placebo.  
 



Withdrawals and AEs 
• No patients withdrew from the study or reported side-effects that may have required suspension of treatment. 
 

Outcome, mean change from baseline TAMMEF 
(N=30) 

ELF 
(N=30) 

Placebo ELF 
(N=30) 

Lequesne Pain, mean (SD)  
Slight disease group 

Day 7 (mid point) 
Day 15 (end of treatment) 
30 days post-treatment 

Moderate disease group 
Day 7 (mid point) 
Day 15 (end of treatment) 
30 days post-treatment 

Serious disease group 
Day 7 (mid point) 
Day 15 (end of treatment) 
30 days post-treatment 

 
 
-3.5 
-7.5 
-6.5 
 
-2.0 
-5.0 
-5.0 
 
-1.0 
-3.0 
-3.0 

 
 
-2.5 
-7.0 
-6.0 
 
-1.0 
-4.0 
-4.0 
 
-0.5 
-2.5 
-2.5 

 
 
-0.5 
-0.5 
+1.0 
 
0.0 
0.0 
+1.0 
 
-0.5 
0.0 
+0.5 

Lequesne Function, mean (SD) 
Slight disease group 

Day 7 (mid point) 
Day 15 (end of treatment) 
30 days post-treatment 

Moderate disease group 
Day 7 (mid point) 
Day 15 (end of treatment) 
30 days post-treatment 

Serious disease group 
Day 7 (mid point) 
Day 15 (end of treatment) 
30 days post-treatment 

 
 
+1.5 
+2.5 
+2.5 
 
+1.0 
+2.5 
+2.5 
 
+1.0 
+2.5 
+2.5 

 
 
+1.5 
+3.0 
+3.0 
 
+1.0 
+2.0 
+2.0 
 
+1.5 
+2.5 
+2.5 

 
 
0.0 
0.0 
0.0 
 
-0.5 
0.0 
0.0 
 
0.0 
0.0 
+0.5 

*values are approximate as they have been taken from graphs presented in the published paper 
 
• Randomisation method not mentioned 
• Blinding not mentioned 
• No mention of ITT analysis, however no dropouts 
• Few baseline characteristics mentioned  

Funding Partially supported by Fondazione del Monte dei Paschi di Siena, Italy. 
Ref ID 2263 

 
6.4. Acupuncture 



 
In adults with OA, what are the relative benefits and harms of acupuncture versus sham treatment (placebo) and other interventions with respect to 
symptoms, function, and quality of life? 
 
Bibliographic reference M. G. Fink, B. Wipperman, and A. Gehrke. Non-specific effects of traditional Chinese acupuncture in osteoarthritis of the 

hip. Complementary Therapies in Medicine 9 (2):82-89, 2001.  
Study type and evidence level RCT: 1++ 
Aim To assess the efficacy, safety and QoL outcomes of acupuncture versus placebo (sham acupuncture) in adults with Hip 

OA.  
Number of patients Total N=67; N=33 (Acupuncture), N=34 (Placebo – sham acupuncture) 

Single centre trial: Germany.   
Patient characteristics  

Baseline characteristics Acupuncture 
(N=33) 

Placebo 
(N=34) 

Age, years, mean (SD) 61.4 (8.6) 63.8 (9.5) 
Female, N (%) 19 (58) 24 (71) 
BMI, kg/m², mean (SD) 26.2 (3.1) 25.9 (3.9) 
Duration of complaint, years, mean (SD) 5.4 (3.9) 4.9 (3.7) 
Kellgren Score, mean  

II 
III 
IV 

 
27 
52 
21 

 
22 
53 
25 

Range of motion (ROM), degrees, mean (SD) 34.4 (20.6) 35.2 (16.8) 
Pain, VAS mm, mean (SD) 54.6 (18.9) 55.3 (23.5) 
Hip Function (score points) handicap, mean (SD) 8.0 (3.1) 8.0 (3.6) 
Life Quality, score points, mean (SD) 172 (21) 161 (27) 
Overall assessment (Carlsson’s comparative scale), mean 
(SD) 

76.0 (25.6) 75.4 (24.0) 

 
• All participants had the typical pain and discomfort complaints associated with hip OA ,with reduced range of motion 

and significant radiographic changes. (minimum of 2 on Kellgren Scale). 
• Patients were excluded if they had the following around the acupuncture area: scars or sensibility problems, skin 

implantation, acute dermatosis or wounds. They were also excluded if they had serious circulatory problems, 
dermatitis, contact allergies, psoriasis, herpes, immune deficiency syndrome, damaged or implanted heart valves, 
systemic illnesses which could relate to the hip joint and treatment within the last 4 weeks which could lead to 
misinterpretation of the outcome (physical therapy, regular intake of analgesics or NSAIDs). 

• There were no significant differences between the groups for baseline characteristics. 
 

Intervention Acupuncture  
 
Acupuncture needles placed within the hip area at 6 pressure-sensitive locations and also at regional and distal meridian 



points and the master point for tendons and muscles.  Needle treatment was continued for 20 mins with twisting of the 
needles to cause mechanical stimulation. Needle manipulation was performed 2 to 3 times during a treatment session. 

Comparison Placebo (sham acupuncture) 
 
Needle acupuncture was performed but the selected puncture sites were at least 5 cm away from the classical 
acupuncture points and their interconnecting lines (meridians) and clear of any painful pressure points. 
The same number of needles, inserted to the same depth over the same time frame were used in both groups. 

Length of follow-up 10 treatments performed within 3 weeks (end of treatment) and follow-up at 1 week, 6 weeks and 6 months after 
treatment. 

Outcome measures Overall assessment of patient satisfaction (Carlsson’s comparative scale ); QoL (Bullinger’s ‘Everyday Life’ questionnaire 
– higher score = higher QoL); Hip Function Index (Lequesne – higher score = greater impediment); Pain Intensity (VAS); 
AEs; withdrawals. 

Effect size  
1. Pain 

• There was no significant difference between the groups (acupuncture and placebo - sham acupuncture) for 
Pain intensity (VAS) at 1 week, 6 weeks and 6 months post-intervention.  

 
2. Function 

• There was no significant difference between the groups (acupuncture and placebo - sham acupuncture) for 
Hip function Index (Lequesne) at 1 week or 6 weeks post-intervention.  

 
3. Global assessment 

• There was no significant difference between the groups (acupuncture and placebo - sham acupuncture) for 
overall assessment of patient satisfaction (Carlsson Comparative scale) at 6 weeks post-intervention)  

• Acupuncture was better than placebo (sham acupuncture) for Patient’s overall assessment of satisfaction 
(Carlsson comparative scale) at 6 months post-intervention (score of 105 and 98 respectively). 

 
4. Quality of Life 

• There was no significant difference between the groups (acupuncture and placebo - sham acupuncture) for 
QoL (Bullinger’s Everyday Life questionnaire) at any time point (1 week, 6 weeks and 6 months post-
intervention).  

 
5. AEs 

• No AEs were reported. 
 
6. Study withdrawals/ lost to follow-up 

• The total number of patients who withdrew or were lost to follow-up, was higher in the acupuncture group 
compared to the placebo (sham acupuncture) group (48% and 29% respectively). 

 
Outcome* Acupuncture 

 
Placebo (Sham 
acupuncture) 

P value 



Pain Intensity (VAS)  
1 week post-treatment 
6 weeks post-treatment 
6 months post-treatment 

 
40 
40 
48 

 
55 
45 
55 

 
NS 
NS 
NS 

Hip Function Index (Lequesne) 
1 week post-treatment 
6 weeks post-treatment 
6 months post-treatment 

 
6.5 
6.0 
7.0 

 
6.8 
6.8 
7.5 

 
NS 
NS 
Not mentioned 

Quality of Life (Bullinger’s Every day Life)  
1 week post-treatment 
6 weeks post-treatment 
6 months post-treatment 

 
172 
182 
174 

 
168 
168 
161 

 
NS 
NS 
NS 

Overall assessment of patient satisfaction (Carlsson 
comparative scale) 

1 week post-treatment 
6 weeks post-treatment 
6 months post-treatment 

 
 
Not mentioned 
73 
105 

 
 
Not mentioned 
74 
98 

 
 
Not mentioned 
NS 
Not mentioned 

Study withdrawals/lost to follow up, N (%) 
1 week post-treatment 
6 weeks post-treatment 
6 months post-treatment 
Total 

 
0 (0) 
1 (3) 
15 (45) 
16 (48) 

 
2 (6) 
2 (6) 
6 (18) 
10 (29) 

 
n/a 
n/a 
n/a 
n/a 

* Values are approximate and have been taken from graphs presented in the paper 
 
• Randomisation method by computer generated random code.  
• Double blind 
• ITT analysis 
• High number of withdrawals/lost to follow up patients especially in the acupuncture group 

Funding PharmaMED Foundation, Germany 
Ref ID 2194 

Reference Study type 
Evidence level 

Number 
of 
patients 

Patient 
characteristics 

Intervention Comparison Length of follow-up Outcome 
measures 

Source  
of  
funding 

A. White, N. 
E. Foster, M. 
Cummings, 
and P. Barlas. 
Acupuncture 
treatment for 
chronic knee 
pain: a 

MA: 1++ 
RCT’s of MA:1+ 
and 1++ 
 
SR included: N=13 
RCTs; Included in 
MA: 8 RCTs.  
 

Total 
N=2362. 
 

Knee OA; 
chronic knee 
pain on most 
days for at least 
3 months 
 

Acupuncture and 
electroacupuncture. 

 
Insertion of solid needles into the 
body for therapeutic purposes.  

At least 6 treatments (at least 1 per 
week) with at least 4 points needled 
for each painful knee for at least 

Controls. 
 
True sham acupuncture – 
avoided stimulating nerves in 
the same neurological 
segments as the knee joint 
(superficial penetration of 
needles was regarded as 

Short-term end-point 
(defined as up tp 25 
weeks – data point 
nearest to 12 weeks 
was used); Long-
term end-point (last 
reported 
measurement 

Pain (WOMAC, 
VAS or Likert – 
converted to 
WOMAC); Function  
(WOMAC 
function)(insufficient 
data was presented 
for assessments of 

No 
sources 
of 
funding. 



systematic 
review. 
Rheumatology 
46 (3):384-
390, 2007. 
 
ID 2745 
 

Trials were similar 
in terms of: 
• OA site (Knee) 
• RCTs; 
 
 
Trials differed with 
respect to: 
• Intervention (10 

RCT’s manual 
acupuncture; 5 
RCT’s 
Electroacupunct
ure; 2 RCT’s EA 
+ Diclofenac; 1 
RCT EA + 
placebo drug; 1 
RCT EA + 
current drug) 

• Study size 
(range N=24 to 
N=1037) 

• Trial length 
(short-term = up 
to 25 weeks; 
long-term up to 
52 weeks) 

• Comparison 
group - control 
(5 RCT’s off-
point superficial 
acupuncture; 3 
RCT’s current 
drug/medication; 
2 RCT’s 
education; 2 
RCT’s waiting 
list; 1 RCT sham 
TENS; 1 RCT 
AL-TENS; 1 
RCT true sham 

20mins with needle sensation 
achieved in manual acupuncture or 
electrical stimulation of sufficient 
intensity to produce more than 
minimal sensation. 

 

unacceptable because it has 
potential to be physiologically 
active). 
 
Current medication 
 
Sham TENS 
 
AL-TENS 
 
Education 
 
Waiting list 
 
Off-point superficial 
acupuncture 
 
Sham acupuncture + diclofenac

between 26 and 52 
weeks). 

QoL and global 
benefit). 
 



acupuncture; 1 
RCT true sham 
acupuncture + 
Diclofenac; 1 
RCT TENS; 1 
RCT off-point 
sham TENS + 
placebo; 1 RCT 
sham TENS + 
Diclofenac; 1 
RCT 
conservative 
therapy) 

 
Tests for 
heterogeneity and 
quality assessment 
performed. 



Effect size 
 
 
ACUPUNCTURE vs SHAM ACUPUNCTURE 
• Acupuncture was significantly better than sham acupuncture for: 

o WOMAC Pain – short-term (4 RCT’s, N=1246; WMD 0.87, 95% CI 0.40 to 1.34, p=0.0003) - outlier study removed to remove heterogeneity; 
o WOMAC Pain – long-term (3 RCT’s, N=1178; WMD 0.54, 95% CI 0.05 to 1.04, p<0.05); 
o WOMAC Function – short-term (4 RCT’s, N=1245; WMD 2.41, 95% CI 0.60 to 4.21, p=0.009) - outlier study removed to remove heterogeneity; 
o WOMAC Function – long-term (3 RCT’s, N=1178; WMD 2.01, 95% CI 0.36 to 3.66, p<0.05). 

 
ACUPUNCTURE vs TRUE SHAM ACUPUNCTURE 
• There was significant heterogeneity for studies comparing Acupuncture and true sham acupuncture for: 

o Short-term WOMAC pain (2 RCT’s, N=403); 
o Short-term WOMAC function (2 RCT’s, N=403). 

 
ACUPUNCTURE vs OTHER SHAM (SHAM TENS) – USE DATA FROM ORIGINAL TRIALS 
• There was insufficient data for acupuncture vs other sham to determine: 

o Short-term WOMAC pain; 
o Short-term WOMAC function for acupuncture vs other sham. 

 
ACUPUNCTURE vs NO ADDITIONAL TREATMENT 
• Acupuncture was significantly better than no additional treatment for: 

o WOMAC Pain – short-term (4 RCT’s, N=927; WMD 3.42, 95% CI 2.58 to 4.25, p<0.05). 
 
• There was significant heterogeneity for studies comparing Acupuncture and no additional treatment for: 

o Short-term WOMAC function (3 RCT’s, N=907). 
 
ACUPUNCTURE vs OTHER TREATMENT (AL-TENS or EDUCATION) – USE DATA FROM ORIGINAL TRIALS 
• There was insufficient data for acupuncture vs other sham to determine: 

o Short-term WOMAC pain; 
o Short-term WOMAC function. 

 
Author’s conclusions: 
Acupuncture that meets the criteria for adequate treatment is significantly superior to sham acupuncture and no additional intervention for both WOMAC pain and WOMAC function in short-term and long-
term in patients with chronic knee pain. There were insufficient studies to compare acupuncture with other sham or active interventions.  
 

Bibliographic reference A. C. Gaw, L. W. Chang, and L. Shaw. Efficacy of acupuncture on osteoarthritic pain. A controlled, double-blind study. New 
England Journal of Medicine 293 (8):375-378, 1975. 

Study type and evidence level RCT: 1+ 
Aim To assess the efficacy and safety of Acupuncture versus placebo (sham acupuncture) in adults with OA (Knee, hip, lumbar, 

thoracic, cervical or finger joints).  



Number of patients Total N=40; N=20 (Acupuncture), N=20 (Placebo – sham acupuncture) 
Single centre trial: USA 

Patient characteristics  
Baseline characteristics* Acupuncture 

(N=20) 
Placebo – sham 
acupuncture 
(N=20) 

Pain, mean score (max. 4) 2.7 2.9 
Tenderness, mean score (max. 4) 3.0 3.4 
Activity, mean score (max. 4) 2.5 2.4 

*values are approximate and have been taken from graphs presented in the paper 
 
• All participants were aged 42 – 81 years and had diagnosis of OA (confirmed by a rheumatologist) and pain affecting either 

the Knee, hip, lumbar, thoracic, cervical or finger joints. The most painful joint was selected for treatment. 
• Patients were excluded if they had RA, other erosive joint diseases, life-threatening illness, dementia and other severe 

psychiatric disorders. 
• All patients were asked to stop their usual pain medication, if possible, 1 week before and during the entire study period; 

otherwise the were allowed to continue their usual medications. 
• Authors state that the 2 groups were comparable at baseline for age, sex, duration of illness, treated joint, medications 

taken before treatment and mental state of depression. 
 

Intervention Acupuncture – once a week for 8 weeks. 
 
Acupuncture: The needles were placed at sites of the body corresponding to traditional Chinese acupuncture points. Each 
treatment lasted about 30 mins and consisted of three 5 minute periods of manual twirling of the inserted needles with interval of 
rest. 

Comparison Placebo – sham acupuncture; once a week for 8 weeks. 
 
Needles were placed outside of, but contiguous to, traditional acupuncture points. Treatment length was the same as in the 
acupuncture group. 

Length of follow-up  8 weeks (end of treatment) and follow-up at 2 weeks and 6 weeks post-treatment. 
Outcome measures Physician’s evaluation of joint tenderness (scale of 1-4; 1 = none, 4 = severe); Patients’ subjective sensation of pain (scale of 1-4; 

1 = none, 4 = severe); Patients’ evaluation of degree of joint activity (scale 1-4; 1 = full activity, 4 = minimal or no activity); Range 
of motion (degree of flexion and extension). 

Effect size  
There was no significant difference (p>0.05) between the groups for any of the outcomes (pain, tenderness, activity) at any time 
period (8 weeks – end of treatment and at 2 weeks and 6 weeks post-treatment). 
 
Adverse events 

• 2 patients in the acupuncture group had mild extravation of blood into the surrounding tissue when acupuncture 
needle entered a vein. 



• 1 patient in placebo group experienced prolonged soreness for a few days at the site of needle insertion. 
 
Withdrawals 

• Only one patient withdrew (study group not mentioned). 
 

Outcome at 8 week, end of treatment (change from 
baseline) 

Acupuncture 
(N=20) 

Placebo – sham 
acupuncture 
(N=20) 

Pain, mean score (max. 4) 2.3 (-0.4) 2.5 (-0.4) 
Tenderness, mean score (max. 4) 2.8 (-0.2) 3.0 (-0.4) 
Activity, mean score (max. 4) 2.3 (-0.2) 2.1 (-0.3) 

*values are approximate and have been taken from graphs presented in the paper 
 
• Randomisation method not mentioned 
• Double blind 
• No mention of ITT analysis  
• Small trial 
• Few details of baseline characteristics are given 

Funding Partially funded by research grants from the National Institutes of Health 
Ref ID 2195 
Bibliographic reference A. Tillu, C. Roberts, and S. Tillu. Unilateral versus bilateral acupuncture on knee function in advanced osteoarthritis of the knee--a 

prospective randomised trial. Acupuncture in Medicine 19 (1):15-18, 2001. 
Study type and evidence level RCT: 1+ 
Aim To assess the efficacy of Unilateral acupuncture versus bilateral acupuncture in adults with Knee OA.  
Number of patients Total N=45; N=22 (Unilateral acupuncture), N=23 (Bilateral acupuncture) 

Single centre trial: UK 
Patient characteristics  

Baseline characteristics Unilateral 
acupuncture 
(N=22) 

Bilateral 
acupuncture 
(N=22) 

Age, years, mean (Range) 72 (53 to 90) 73 (64 to 92) 
Female, N (%) 18 (81.8) 17 (77.3) 
Hospital for Special Surgery knee score (HSS)*, mean (SD) 55.2 (12.1) 56.1 (11.8) 
50 m walk time, secs, mean (SD) 41.9 (11.0) 46.8 (20.4) 
20 stair climb time, secs, mean (SD) 28.7 (15.7) 29.9 (11.1) 
Pain, VAS, mean (SD) 5.6 (2.1) 6.5 (1.7) 

*HSS comprises marks for pain, functional ability, range of motion, muscle strength, flexion deformity and knee instability; 
maximum score is 100. 

 



• All participants were awaiting total knee replacement and had advanced OA of the knee. 
• Patients were excluded they had acupuncture treatment within 1 year, IA steroid injection in the last 3 months, non-

idiopathic arthritis such as sero-negative arthritis, neuropathic arthritis and RA. 
 

Intervention Unilateral Acupuncture (treatment to the most symptomatic knee) – once a week for 6 weeks 
 
Acupuncture: Needles applied to 4 local points and 1 distal point. All needles were manually stimulated 4 times during 15 mins of 
treatment.  

Comparison Bilateral Acupuncture (treatment to both knees) – once a week for 6 weeks 
 
Same treatment protocol as the Unilateral acupuncture group except performed on both knees. 

Length of follow-up  6 weeks (end of treatment) and follow-up at 2 months (2 weeks post-treatment) and 6 months (4.5 months post-treatment). 
Outcome measures Pain (VAS); Hospital for Special Surgery knee score, HSS (composite outcomes, max. score 100); 50 m walk time (secs); 20 stair 

climb time (secs). 
Effect size  

There was NS difference between the groups (unilateral acupuncture vs bilateral acupuncture) at 2 weeks post-intervention and at 
4.5 months post-intervention, for any of the outcomes. 
Adverse events 

• No major AEs were reported after acupuncture treatment, although 3 patients reported bruising at needle insertion 
sites. 

 
Withdrawals 

• 4 patients (18%) withdrew in the unilateral group and 2 (9%) withdrew in the bilateral group. 
 

Outcome, mean  Unilateral 
acupuncture 

Bilateral 
acupuncture  

P value 

Pain, VAS, mean (SD) 
2 weeks post-intervention 
4.5 months post-intervention 

 
4.2 (2.7) 
5.8 (2.8) 

 
4.4 (2.6) 
6.3 (2.8) 

 
NS 
NS 

HSS score, mean (SD) 
2 weeks post-intervention 
4.5 months post-intervention  

 
65.2 (12.5) 
68.3 (11.8) 

 
61.5 (16.1) 
68.3 (14.1) 

 
NS 
NS 

50 m walk time, secs, mean (SD) 
2 weeks post-intervention 
4.5 months post-intervention 

 
39.7 (11.7) 
40.8 (11.6) 

 
42.6 (16.2) 
38.2 (10.2) 

 
NS 
NS 

20 stair climb time, secs, mean (SD) 
2 weeks post-intervention 
4.5 months post-intervention 

 
24.6 (11.3) 
24.3 (8.4) 

 
26.1 (8.6) 
28.4 (13.8) 

 
NS 
NS 

 
• Randomisation method using random codes from a random number list 



• No mention of blinding 
• No ITT analysis  
• Fairly small trial 

Funding Not mentioned 
Ref ID 2207 

Bibliographic reference M. Yurtkuran and T. Kocagil. TENS, electroacupuncture and ice massage: comparison of treatment for osteoarthritis of the knee. 
American Journal of Acupuncture 27 (3-4):133-140, 1999. 

Study type and evidence level RCT: 1+ 
Aim To assess the efficacy of Electroacupuncture versus AL-TENS, Ice massage and placebo in adults with Knee OA.  
Number of patients Total N=100; N=25 (Electroacupuncture), N=25 (AL-TENS – acupuncture-like transcutaneous electrical nerve stimulation), N=25 (Ice 

massage). 
Single centre trial: Turkey 

Patient characteristics  
Baseline characteristics Electroacupuncture 

(N=25) 
AL-TENS 
(N=25) 

Ice Massage 
(N=25) 

Placebo 
(N=25) 

Age, years 
45 to 49 
50 to 59 
60 to 69 
70 

 
7 
14 
3 
1 

 
8 
15 
2 
0 

 
5 
15 
5 
0 

 
5 
16 
3 
0 

Female, N (%) 21 (84) 23 (92) 25 (100) 22 (88) 
Disease duration, years 

0 to 9 
10 to 19 
20 to 40 

 
11 
11 
3 

 
9 
10 
6 

 
7 
11 
7 

 
15 
8 
2 

Pain at rest, PPI*, mean (SD) 1.36 (0.5) 1.2 (1.1) 0.7 (0.6) 0.7 (0.8) 
Stiffness - verbal rating, mean (SD) 8.0 (4.3) 10.7 (7.3) 7.2 (5.4) 7.8 (4.2) 
50-foot walk time, secs, mean (SD) 21.9 (4.1) 47.3 (49.4) 28.4 (6.7) 34.7 (3.8) 
Quadriceps muscle strength, kg, mean (SD) 8.6 (1.6) 8.6 (4.7) 7.8 (2.6) 7.8 (1.4) 
Flexion, degrees, mean (SD) 127.6 (7.6) 127.6 (8.9) 127.2 (7.5) 128.1 (7.2) 

*PPI (Present pain intensity) measured on scale of 1-5; 1=mild, 2=moderate, 3=severe, 4=very severe, 5=excruciating. 
 
• All participants had Knee OA (according to radiological findings) and were suffering from knee pain for at least 6 months. 
• Patients were excluded if they had mechanical block to knee motion, gross leg malalignment, significant concomitant medical 

problems or bleeding tendency, were undergoing specific medical or surgical treatment or physical therapy, had a cardiac 
pacemaker. 

Intervention Electroacupuncture – 5 days a week for 2 weeks. Same acupuncture points as the AL-TENS group. Needles connected to electric 
current and treated using same stimulus parameters as the AL-TENS group. 

Comparison AL-TENS - 5 days a week for 2 weeks. Low frequency, high-intensity AL-TENS using 4 electrodes. Stimulus was 0.4-2.5 volt 
intermittent rectangular waveform delivered at 4 Hz frequency, pulse width of 1000 μsecs. Current  increased sufficiently to create 



muscle contraction just below the pain  tolerance threshold of the patient. Stimulation was received for 20 mins per session. 
 
Ice Massage – 5 days a week for 2 weeks. Piece of wood (10 cm long) with cube shaped sponge attached was dipped into water and 
then frozen and then used to massage the acupoints used in other treatment groups for total of 20 mins. If subject complained of pain 
the treatment was stopped and after a 3 minute interval the treatment was applied to another acupoint. 
 
Placebo - 5 days a week for 2 weeks. Electrodes applied as for AL-TENS group however no electrical current supplied to them, 
otherwise the same protocol as AL-TENS group. 

Length of follow-up  2 weeks (end of treatment). 
Outcome measures Pain at rest (Present Pain Intensity, PPI scale of 1-5; 1=mild, 2=moderate, 3=severe, 4=very severe, 5=excruciating); Stiffness (verbal 

rating); 50-foot walk time (secs); Quadriceps muscle strength (kg); Active knee flexion (degrees). 
Effect size Efficacy 

• There was NS difference between the 3 treatment groups (electroacupuncture, AL-TENS and Ice massage) for any of the 
outcomes at end of treatment (2 weeks).  

 
• However, Electroacupuncture was better than AL-TENS, Ice massage and placebo for the outcomes of Pain at rest (PPI) and 

stiffness, and AL-TENS was better than electroacupuncture, Ice Massage and placebo for the outcomes of 50-foot walk time, 
quadriceps muscle strength and knee flexion. 

 
Withdrawals 
• No withdrawals occurred during the study. 

 
Outcome, mean % improvement from 
baseline  

Electroacupuncture 
(N=25) 

AL-TENS 
(N=25) 

Ice Massage 
(N=25) 

Placebo 
(N=25) 

Pain at rest, PPI score 96.0 52.6 75.0 1.8 
Stiffness - verbal rating 76.6 66.5 35.4 1.4 
50-foot walk time, secs  36.1 45.8 30.3 0.7 
Quadriceps muscle strength, kg 41.5 71.1 22.2 -6.7 
Flexion, degrees 1.8 1.4 0.7 -2.5 

 
• Randomisation method not mentioned 
• Single blind (physician) 
• No mention of ITT analysis, however no withdrawals  

Funding Not mentioned 
Ref ID 2212 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of follow-up Outcome 
measures 

Source  
of  
funding 

C. M. Witt, S. Jena, 
B. Brinkhaus, B. 

RCT: 1+ 
 

Total N=712 
(N=357 

Inclusion criteria: Age ≥40 
years, knee or hip OA 

Acupuncture: 15 
sessions in 1st 3 

Control: no 
acupuncture 

3 months of treatment 
and follow-up at 6 

WOMAC (total, 
pain, stiffness, 

Supported 
by several 



Liecker, K. 
Wegscheider, and S. 
N. Willich. 
Acupuncture in 
patients with 
osteoarthritis of the 
knee or hip: a 
randomized, 
controlled trial with 
an additional 
nonrandomized 
arm.[see comment]. 
Arthritis & 
Rheumatism 54 
(11):3485-3493, 
2006. 
 
ID 2746 
 

Multicentre trial in 
Germany. 
 
 
• Randomisation by 

computer generated 
list in blocks of 10 

• Allocation 
concealment 

• ITT analysis 
• Power study (for 

WOMAC index) 
• No mention of 

blinding 

acupuncture, 
N=355 
control). 
 
Drop-outs at 6 
months 
follow-up: 
23% 
acupuncture, 
26% control.   
 
 

(radiographic evidence), 
duration >6 months, at least 15 
days with pain in the preceding 
30 days. 
 
Exclusion criteria: Knee or 
hip pain due to malignancy or 
inflammation. 
 
Baseline characteristics: 
ACUPUNCTURE 57% female; 
mean age 61 years (SD 10.2); 
73% joints knee OA; disease 
duration 5.2 years (SD 5.9); 
WOMAC index 48.2 (SD 23.3); 
SF-36 physical 30.6 (SD 8.6). 
 
CONTROL 64% female; mean 
age 62 years (SD 10.6); 54% 
joints knee OA; disease 
duration 5.3 years (SD 6.5); 
WOMAC index 48.0 (SD 23.4); 
SF-36 physical 30.6 (SD 8.9). 
 
There were NS differences 
between the groups for 
baseline characteristics. 

months then no 
acupuncture for 
following 3 
months. 
 
Each patient was 
treated 
individually and 
number of 
needles and 
acupuncture 
points used were 
chosen at the 
physician’s 
direction. Manual 
needle 
acupuncture with 
manual needle 
stimulation if 
required.  
 
 

during 1st 3 
months then 
acupuncture at 
months 4-6.  

months (3 months post-
treatment). 

physical function); 
SF-36 (physical 
and mental 
components).  
 

statutory 
Health 
insurance 
funds in 
Germany.  

Effect size 
 
• Acupuncture was significantly better than control (no acupuncture) for: 

o WOMAC total (change from baseline) at 3 months, end of treatment (mean change 37.3% and 2.8% respectively, p<0.001); 
o Proportion of responders (≥50% reduction in WOMAC total) at 3 months, end of treatment (mean 34.5% and 6.5% respectively, p<0.001); 
o WOMAC pain (change from baseline) at 3 months, end of treatment (mean change 43.7% and 6.2% respectively, p<0.001); 
o WOMAC stiffness (change from baseline) at 3 months, end of treatment (mean change 31.7% and 1.5 respectively, p<0.001); 
o WOMAC function (change from baseline) at 3 months, end of treatment (mean change 35.8 and 2.5 respectively, p<0.001); 
o SF-36 physical (change from baseline) at 3 months, end of treatment (mean change 6.1% and 0.6% respectively, p<0.001); 
o SF-36 mental (change from baseline) at 3 months, end of treatment (mean change 1.3 and –0.3 respectively, p=0.045). 

 
Bibliographic reference W. Dickens and G. T. Lewith. A single-blind, controlled an randomised clinical trial to evaluate the effect of acupuncture in the 

treatment of trapezio-metacarpal osteoarthritis. Complementary Medical Research 3 (2):5-8, 1989. 
Study type and evidence level RCT: 1+ 
Aim To assess the efficacy of acupuncture versus placebo (mock TNS) in adults with OA of the thumb (trapezio-metacarpal, TMC OA).  



Number of patients Total N=13; N=7 (Acupuncture), N=6 (Placebo – mock TNS) 
Twin centre trial: UK.   

Patient characteristics  
Baseline characteristics Acupuncture 

(N=7) 
Placebo (mock TNS) 
(N=5) 

Age, years, mean (SD) 59 (8.91) 59.2 (6.46) 
Female, N (%) 4 (57) 3 (60) 
Pain, years, mean (SD) 3.2 (1.68) 3.2 (1.3) 
• All participants had clinical diagnosis of TMC joint OA (confirmed radiologically), had no other site of significant chronic pain, 

no previous operative intervention or fracture involving the thumb, no previous TNS or acupuncture treatment and had 
received no steroid therapy in the previous 6 months. 

 
Intervention Acupuncture – 6 sessions over a 2 week period 

No details of procedure given. 
Comparison Placebo (mock TNS) – 6 sessions over a 2 week period 

No details of procedure given. 
Length of follow-up 2 weeks (end of treatment) and follow-up at 2 weeks post-intervention. 
Outcome measures Pain (VAS); Verbal rating of improvement; Improvement in function; Drug Intake; Sleep disturbance; Pinch grip; Joint tenderness 
Effect size  

1. Pain 
• Pain reduction (change from baseline), VAS was greater for the placebo group compared to acupuncture at end of 

treatment. 
• Pain reduction (VAS) was greater in the acupuncture group than placebo at 2 weeks post-intervention (change from 

baseline and change from end-of treatment scores). However, there was no significant difference between the 
groups (acupuncture and placebo – mock TNS) for Pain reduction (VAS) at 2-weeks post-intervention (change from 
baseline). 

 
2. Function 

• There was no significant difference between the groups (acupuncture and placebo – mock TNS) for Function score 
at end of treatment (change from baseline) or 2 weeks post-intervention (change from baseline and change from 
end-of treatment scores).  

• There was no significant difference between the groups (acupuncture and placebo – mock TNS) for pinch grip and 
joint tenderness at the end of treatment (change from baseline) or 2 weeks post-intervention (change from baseline 
and change from end-of treatment scores).  

 
3. Global assessment 

• The number of patients reporting verbal rating of improvement was higher in the acupuncture group compared to 
placebo (mock-TNS) group (85.7% and 40% respectively). 

 
4. Study withdrawals 



• One patient withdrew in the mock TNS group due to pain following treatment. 
 

Outcome Acupuncture 
N=7 

Placebo 
(mock TNS) 
N=5 

P value 

Pain (VAS), median  
End of treatment (change from baseline) 
2 weeks post-intervention (change from baseline) 
2 weeks post-intervention (change from end of treatment) 

 
-69.22* 
-76.10* 
-10.00 

 
-73.00 
-20.00 
1.70 

 
Not mentioned 
NS 
Not mentioned 

Improvement in Function, median 
End of treatment (change from baseline) 
2 weeks post-intervention (change from baseline) 
2 weeks post-intervention (change from end of treatment) 

 
1.0 
2.0* 
1.0 

 
2.0 
1.0 
0.0 

 
NS 
NS 
NS 

Verbal rating of improvement, % of patients 85.7 40 Not mentioned 
 Drug Intake – drug free at end of treatment, N 1/3 2/4 Not mentioned 

* significant change, p<0.05 (within-group comparison) 
 
• Randomisation method by computer generated random code; stratified for centre  
• Single blind 
• No mention of ITT analysis 
• Small trial 
• Few baseline characteristics reported 
• Details of procedures and outcome measurements not mentioned 

Funding Arthritis and Rheumatism Council (UK) 
Ref ID 2188 
Bibliographic reference S. Y. T. Junnila. Acupuncture superior to piroxicam(TM) in the treatment of osteoarthrosis. American Journal of Acupuncture 10 

(4):341-346, 1982. 
Study type and evidence level RCT: 1- 
Aim To assess the efficacy and safety of Acupuncture versus Piroxicam in adults with Knee, Hip and Humeroscapular joint OA.  
Number of patients Total N=32; N=16 (Piroxicam), N=16 (Acupuncture) 

Single centre trial: Finland 
Patient characteristics  

Baseline characteristics Piroxicam 
(N=16) 

Acupuncture 
(N=16) 

Age, years, mean  66 66 



Location of osteoarthritis, number 
• Hip 
• Knee 
• Humeroscapular joint 

 
9 
6 
1 

 
6 
7 
3 

Analgesic use, number 
• None 
• 1-2 dose daily 
• 3-5 dose daily 
• 6 or more doses daily 

 
5 
5 
5 
1 

 
5 
5 
4 
2 

Duration of symptoms, number  
• 1 to 2 years 
• 2 to 5 years 
• 5 to 10 years 
• > 10 years 

 
2 
4 
6 
4 

 
3 
5 
5 
3 

 
• No inclusion/exclusion criteria reported 

 
Intervention Acupuncture. 

 
Needles placed at ‘traditional’ acupuncture points that varied according to the site of the arthritis (hip five points, knee six points, 
humeroscapular joint eight points). Treatments were given at one-week intervals and the number of sessions depended on the 
effect.  The needles were not manipulated during treatment and were removed after 20 to 30 minutes. 

Comparison Piroxicam - Single daily dose of 20mg 
 
Check-up visits at two, four, six, twelve and sixteen weeks after the beginning of treatment.  During the control visits the drug dose 
was changed when required 

Length of follow-up Acupuncture 1 month and Piroxicam 4 months.   
Outcome measures Pain (1-item visual scale, range 0-20 results presented as mean % reduction in pain from baseline and 1-item verbal assessment), 

AEs 
Effect size  

1. Pain 
• There was no significant difference between the two groups at visits 1 (baseline), 2 or 3.  Participants in the 

acupuncture group showed a greater reduction in pain from baseline than those in the Piroxicam group at visits 4 
(52% and 30% respectively, p<0.05), 5 (64% and 42% respectively, p<0.05) and the final visit (61% and 32% 
respectively, p<0.05)*.  (*The figures are estimated from a graphic representation of the results) 

• Verbal assessment of pain (Acupuncture versus Piroxicam, number): Free of symptoms (1 and 0), Much better (7 
and 5), Moderately better (7 and 6), Slightly better (1 and 2), Same (0 and 3) and Worse (0 and 0) 

 
2. Side effects 

• 0/16 and 3/16 complained of side effects in the acupuncture and Piroxicam groups respectively 



 
3. Study withdrawals 

• 4/16 (25%) of patients in the Piroxicam group were lost to follow-up at 4 months 
 

• Non randomised trial 
• No blinding 
• Small sample size 
• No power analysis 
• ITT analysis 
• Drug dose and number of acupuncture sessions were not fixed  
• Follow-up period was not the same for both groups 

Funding Not reported 
Ref ID 2197 
Bibliographic reference A. K. McIndoe and K. Young. A comparison of acupuncture with intra-articular steroid injection as analgesia for osteoarthritis of the 

hip. Acupuncture in medicine: journal of the British Medical Acupuncture Society. 13 (2):67-70, 1995. 
Study type and evidence level RCT: 1- 
Aim To assess the efficacy of electroacupuncture versus IA corticosteroid injection in adults with Hip OA.  
Number of patients Total N=32; N=16 (Electroacupuncture), N=16 (IA corticosteroid injection) 

Single centre trial: UK 
Patient characteristics  

Baseline characteristics Electroacupuncture 
(N=16) 

IA 
corticosteroid  
(N=16) 

Age, years, mean (Range) 72.6 (56 to 83) 67.9 (50 to 83) 
Female, % 69 56 
Pain, VAS, mm 5.4 5.1 
Pain, McGill pain questionnaire (MPQ)† 24 20 
Mobility: patient disability (aggregate score)†* 268 256 
Analgesic use, tablets per day† 4.05 4.0 

† values are approximate and have been taken from graphs presented in the paper 
*aggregate score based on ability to perform 7 everyday activities: climbing stairs, shopping, rising from a chair, sitting down and 
walking 50, 100 and 500 yards. 

 
 
• All participants were awaiting hip arthroplasty and had radiographic changes of unilateral Hip OA with symptoms that 

included pain of at least 12 months duration. 
• Patients were excluded they had RA, bilateral joint pathology, previous hip surgery or prior experience of acupuncture or IA 

injections. 
 

Intervention Electroacupuncture – once a week for 3 weeks 



 
Acupuncture using ‘triple needling’ technique. 3 needles placed in triangular formation, approx. 2 cm apart and stimulated 
manually at 2-4 Hz for 2 mins before being withdrawn.  

Comparison IA corticosteroid injection of 80 mg methylprednisolone (Depomedrone) with 1% lignocaine as vehicle. 
 
Patients in both groups were advised to continue taking their normal medication. 

Length of follow-up  3 weeks (end of treatment) and follow-up at 1, 2 and 4 weeks post-treatment. 
Outcome measures Pain (VAS); McGill Pain questionnaire (MPQ); Mobility (aggregate score based on ability to perform 7 everyday activities: climbing 

stairs, shopping, rising from a chair, sitting down and walking 50, 100 and 500 yards); Analgesic use (simple, moderate opiods and 
NSAIDs). 

Effect size  
1. Pain 

• Electroacupuncture was better than the IA corticosteroid methylprednisolone for:  
o Pain Intensity reduction from baseline (VAS) at 2 weeks post-intervention (-1.1 and –0.5 respectively) and 4 

weeks post-intervention (-1.3 and –0.8 respectively); 
o Pain intensity reduction from baseline (MPQ score) at 2 weeks post-intervention (-7.5 and –5.5 respectively) and 

4 weeks post-intervention (-7.5 and –5.5 respectively). 
 

• The IA corticosteroid methylprednisolone was better than electroacupuncture for: 
o Pain Intensity reduction from baseline (VAS) at 1 week post-intervention (-1.3 and –0.8 respectively); 
o Pain intensity reduction from baseline (MPQ score) at 1 week post-intervention (-9.0 and –5.0 respectively) 

 
2. Function 

• The IA corticosteroid methylprednisolone was better than electroacupuncture for: 
o Increased mobility from baseline (aggregate patient disability score) after treatment (+37.0 and +15.0 

respectively). 
 

3. Analgesic use 
o Reduction in analgesic use from baseline (number of tablets) was similar for the electroacupuncture and the IA 

corticosteroid methylprednisolone groups at 1 week (-2.05 and –2.15 respectively) and 2 weeks (-1.35 and –1.30 
respectively) post-intervention. 

o Reduction in analgesic use from baseline (number of tablets) was greater for the electroacupuncture group 
compared to the IA corticosteroid methylprednisolone group at 4 weeks post-intervention (-1.85 and –1.10 
respectively). 

 
Outcome, change from baseline* Electroacupuncture 

(N=16) 
IA corticosteroid  
(N=16) 

Pain Intensity, VAS (mm), mean 
1 week post intervention 
2 weeks post-intervention 
4 weeks post-intervention 

 
-0.8 
-1.1 
-1.3 

 
-1.3 
-0.5 
-0.8 



Pain Intensity, MPQ Score, mean 
1 week post intervention 
2 weeks post-intervention 
4 weeks post-intervention 

 
-5.0 
-7.5 
-7.5 

 
-9.0 
-5.5 
-5.5 

Mobility: patient disability scores 
Post-treatment 

 
+15.0 

 
+37.0 

Analgesic use, tablets per day 
1 week post intervention 
2 weeks post-intervention 
4 weeks post-intervention 

 
-2.05 
-1.35 
-1.85 

 
-2.15 
-1.30 
-1.10 

*values are approximate and have been taken from graphs presented in the paper 
 
• Randomisation method not mentioned 
• No blinding 
• No mention of ITT analysis or dropouts 
• Small trial 

Funding Not mentioned 
Ref ID 294 
Bibliographic reference M. Salim. Transcutaneous electrical nerve stimulation (TENS) in chronic pain. Alternative Therapies in Clinical Practice 3 (4):33-

35, 1996. 
Study type and evidence level RCT: 1- 
Aim To assess the efficacy of Electroacupuncture versus TENS in adults with chronic pain (Knee OA, low backache and cervical 

spondylitis).  
Number of patients Total N=156; N=78 (Electroacupuncture), N=78 (TENS) 

Single centre trial: India 
Patient characteristics • No data given for baseline characteristics of each study group 

• Patients were aged 16-80, 53% female, 40% had pain duration <1 year and 60% had pain duration >1 year 
• N=25 (32%) patients in each group had Knee OA 
• All participants suffered from pain of variable duration and intensity. 

Intervention Electroacupuncture – daily for 15 days 
Needles were stimulated for 30 mins with the frequency and intensity that was tolerable to the patient. 

Comparison TENS – daily for 15 days  
Electrodes placed on the most tender areas. 

Length of follow-up  15 days (end of treatment) 
Outcome measures Pain (VAS),  
Effect size  

Outcome at 15 days, change from baseline Electroacupuncture 
(N=25) 

TENS  
(N=25) 

Pain, VAS, N 
No pain 

 
3 

 
0 



75% reduction 
50% reduction 
25% reduction 
No difference 

9 
10 
1 
2 

6 
10 
4 
5 

 
• Non-randomised trial 
• No mention of blinding 
• No mention of ITT analysis or dropouts 
• Small trial 
• No baseline characteristics given for each group 
• OA population is a subgroup 

Funding Not mentioned 
Ref ID 250 
Bibliographic reference Stener-Victorin E., Kruse-Smidje C. and K. Jung. Comparison between electro-acupuncture and hydrotherapy, both in combination 

with patient education and patient education alone, on the symptomatic treatment of osteoarthritis of the hip. Clinical Journal of 
Pain 20 (3):179-185, 2004. 

Study type and evidence level RCT: 1- 
Aim To assess the efficacy and QoL outcomes of electroacupuncture (EA) + education versus hydrotherapy + education versus 

education alone (control) in adults with Hip OA.  
Number of patients Total N=45; N=15 (Electroacupuncture + education), N=15 (Hydrotherapy+education), N=15 (education, control) 

Single centre trial: Sweden.   
Patient characteristics  

Baseline characteristics EA 
(N=15) 

Hydrotherapy 
(N=15) 

Control 
(N=15) 

Age, years, mean (Range) 65.7 (49 to 86) 70.3 (49 to 83) 65.5 (42 to 86) 
Female, % 66.7 53.3 60.0 
Pain related to motion and pain on load, mean (VAS)  37 55 56 
Ache during day, mean (VAS) 21 26 28 
Ache during night, mean, (VAS)  27 42 29 
Function - Disability Rating Index (DRI), mean (VAS)  36 45 43 
QoL - Global Self-rating Index (GSI), mean (VAS) 2.5 2.5 3.75 
• All participants had radiographic changes consistent with OA in the hip and pain related to motion and/or pain on load 

and.or ache during rest. 
• Patients were excluded if they had a pacemaker, hepatitis B, epilepsy or RA.  
• Duration of all patients symptoms was between 4 months and 15 years. 

Intervention Electroacupuncture (EA) + education 
 
Acupuncture needles placed locally in the most painful area of the hip and distally in points according to the segmental innervation 
of the hip joint (lumbar 3-5). Needles were rotated manually (4 times during each treatment) to evoke needle sensation, reflecting 



activation of muscle-nerve afferents. Needles were attached to electrical stimulator and stimulated with continuous square wave 
pulses with alternating polarity. Frequency used was 2 Hz (each pulse duration was 180 microsecs, burst length 0.1 sec and burst 
frequency of 80 Hz). Treatment was carried out 10 times during 5 weeks (twice a week), each treatment lasted 30 mins. 

Comparison Hydrotherapy + education 
Control (education) 
 
Hydrotherapy was performed in small groups of 1-3 persons in an Arjo pool with 34oC warm water. Program consisted of exercises 
for warm-up, mobility, strengthening for muscles around the pelvis and stretching. Treatment was carried out 10 times during 5 
weeks (twice a week), each treatment lasted 30 mins. 
 
All groups received patient education: 2 group meetings of 2 hours each. 

Length of follow-up 5 weeks (end of treatment) and follow-up at 1 month, 3 months and 6 months after treatment. 
Outcome measures Pain related to motion and pain on load (VAS), Ache during day and night (VAS), Function (Disability Rating Index, DRI, VAS) and 

QoL (Global Self-rating Index, GSI, VAS. 
Effect size  

1. Pain 
• There were no differences between all 3 intervention groups at any time (end of treatment – 5 weeks, 1 month, 3 

months and 6 months post-treatment) for Pain related to motion and pain on load. 
 
2. Function 

• Decrease in DRI was significantly greater for patients in the EA group compared with education alone (p<0.01) at 3 
months post-treatment. 

 
3. Quality of Life 

• Reduction in GSI was significantly greater in the EA group compared to education alone at 1 month (p<0.01) and 3 
months (p<0.05) post-treatment.  

 
4. Study withdrawals/ lost to follow-up 

• The total number of patients who withdrew or were lost to follow-up, was higher in the control group compared to the 
EA or hydrotherapy groups (60%, 40% and 40% respectively). 

 
Outcome EA Hydrotherapy Control 
Pain related to motion and pain on load, mean (VAS)  

End of treatment (5 weeks) 
1 month post-treatment 
3 months post-treatment 
6 months post-treatment 

 
 
22* 
28 
24* 
17* 

 
 
35 
30 
25.5* 
28 

 
 
Not mentioned 
48.5 
48.5 
59 

Ache during day, mean (VAS) 
End of treatment (5 weeks) 
1 month post-treatment 

 
4* 
4* 

 
15* 
7.5* 

 
Not mentioned 
41.5 



3 months post-treatment 
6 months post-treatment 

5.5* 
14 

7* 
11 

28 
16 

Ache during night, mean, (VAS)  
End of treatment (5 weeks) 
1 month post-treatment 
3 months post-treatment 
6 months post-treatment 

 
5* 
12 
11.5 
6* 

 
11 
10* 
23 
18 

 
Not mentioned 
41.5 
36 
39 

Function - Disability Rating Index (DRI), mean (VAS)  
End of treatment (5 weeks) 
1 month post-treatment 
3 months post-treatment 
6 months post-treatment 

 
 
28 
35 
33.5 
25* 

 
 
31* 
23.5* 
26.5* 
34 

 
 
Not mentioned 
45 
51.5 
51* 

QoL - Global Self-rating Index (GSI), mean (VAS) 
End of treatment (5 weeks) 
1 month post-treatment 
3 months post-treatment 
6 months post-treatment 

 
 
0.25* 
0.75* 
0.5* 
0.25 

 
 
0.25* 
0.37* 
1.0* 
1.0 

 
 
Not mentioned 
3 
3 
3 

Study withdrawals/lost to follow-up, N  
End of treatment (5 weeks) 
1 month post-treatment 
3 months post-treatment 
6 months post-treatment 
Total, N (%) 

 
2 
not mentioned 
4 
0 
6 (40) 

 
2 
not mentioned 
3 
1 
6 (40) 

 
0 
not mentioned 
8 
1 
9 (60) 

* Significant change from baseline (p<0.05) 
 
• Randomisation method not mentioned (sealed, unnumbered envelopes).  
• No mention of blinding (same people performing the interventions also assessed patients) 
• ITT analysis not mentioned 
• Small trial 
• Groups were different at baseline in terms of pain on motion and load, ache during day and disability rating index (EA group 

much lower than other groups). EA and control groups were also much lower in terms of ache during night compared to 
hydrotherapy group. 

Funding R&D grant from Västra Götaland, Sweden 
Ref ID 2205 
Bibliographic reference A. Tillu, S. Tillu, and S. Vowler. Effect of acupuncture on knee function in advanced osteoarthritis of the knee: a prospective, non-

randomised controlled study. Acupuncture in Medicine 20 (1):19-21, 2002. 
Study type and evidence level RCT: 1- 
Aim To assess the efficacy and safety of Acupuncture versus no treatment in adults with Knee OA.  



Number of patients Total N=64; N=32 (Acupuncture), N=32 (No treatment) 
Single centre trial: UK 

Patient characteristics  
Baseline characteristics Acupuncture 

(N=30) 
No treatment  
(N=30) 

Age, years, mean (Range) 73.6 74.6 
Female, % 60 55 
Pain, VAS, mm 5.1 5.7 
Hospital for Special Surgery knee score (HSS)* 60 54.5 
50 m Walk time, secs 41 43 
20 steps climb time, secs 27 32 

*HSS comprises marks for pain, functional ability, range of motion, muscle strength, flexion deformity and knee instability; 
maximum score is 100. 
 
• All participants were awaiting total knee replacement and had advance knee OA. 
• Patients were excluded if they had arthroscopic washout within 6 months of the study, IA steroid injection to the knee within 

3 months, acupuncture treatment within 1 year and inflammatory arthritis. 
 

Intervention Acupuncture – once a week for 6 weeks 
 
Acupuncture needles placed at 4 local points and 1 distal point. Only extra-articular points around the knee joint were selected to 
reduce the chance of infection. Needles were manually stimulated 4 times during 15 mins of treatment.  

Comparison Control - No treatment. 
Length of follow-up  6 weeks (end of treatment) and follow-up at 2 months (2 weeks post-treatment). 
Outcome measures Pain (VAS, mm); Hospital for Special Surgery knee score, HSS (composite outcomes, max. score 100); 50 m walk time (secs); 20 

step climb time (secs). 
 

Effect size  
1. Pain 

• Acupuncture was significantly better than no treatment for:  
o Pain reduction from baseline (VAS) at 2 weeks post-intervention (p=0.0001). 

 
 
2. Function 

• Acupuncture was significantly better than no treatment for:  
o HSS change from baseline score (composite outcome score) at 2 weeks post-intervention (p<0.0001); 
o 50 m walk time (secs), p<0.0001; 
o 20 stair climb time (secs), p=0.0002. 

 
3. Adverse events 



• No AEs were reported during the study. 
 
4. Study withdrawals 

• 4 patients withdrew from the study, 2 in each treatment group; 30 patients in each group completed the trial. 
 

Outcome, median change from baseline Acupuncture No treatment p value 
HSS +9.5 -2.0 <0.0001 
Pain -2.5 +3.0 .0001 
50 m Walk time, secs -2.0 +2.0 0.0002 
20 steps climb time, secs -1.0 +0.2 0.0001 

 
• Non-randomised trial (patients were divided into 2 groups); however, groups were similar at start of the trial. 
• No mention of blinding 
• No mention of ITT analysis 
• Fairly small trial 

Funding Not mentioned 
Ref ID 2208 
Bibliographic reference R. Haslam. A comparison of acupuncture with advice and exercises on the symptomatic treatment of osteoarthritis of the hip--a 

randomised controlled trial. Acupuncture in Medicine 19 (1):19-26, 2001. 
Study type and evidence level RCT: 1- 
Aim To assess the efficacy of Acupuncture versus advice + exercise in adults with Hip OA.  
Number of patients Total N=32; N=16 (Acupuncture), N=16 (Advice + exercise) 

Single centre trial: UK 
Patient characteristics  

Baseline characteristics Acupuncture 
(N=16) 

Advice + 
exercise  
(N=12) 

Age, years, mean (Range) 66 (39 to 77) 68 (57 to 77) 
Female, % 81 67 
Duration of symptoms, years, mean 9 6 
Modified WOMAC scores (of 16 questions; max score = 
1600), mean (SD) 

 
870 (234) 

 
854 (187) 

 
• All participants were awaiting hip arthroplasty and had radiographic changes of Hip OA. 
• Patients were excluded they had RA, previous hip injury or surgery, IA steroid injection in the last 3 months or had allergy to 

metal. 
• There was no significant difference between the groups for baseline characteristics. 

 
Intervention Acupuncture – once a week for 6 weeks 



 
Acupuncture: The majority of points chosen were on the gall bladder meridian which is thought to have influence on muscles and 
tendons, and the course of which passes over the lateral and posterior aspects of the hip. The 1st session lasted 10 mins and 
needle was stimulated manually for approx. 10 secs halfway through treatment; subsequent sessions lasted 25 mins and needle 
was stimulated for approx. 10 secs every 5 mins.  

Comparison Advice and exercises – 3 sessions lasting 30 mins over the 6 week period. 
 
Patient advice on OA and self-help; set of 5 exercises demonstrated. Patients were encouraged to continue with the exercises and 
follow the advice given, between the sessions. 

Length of follow-up  6 weeks (end of treatment) and follow-up at 8 weeks (2 weeks post-treatment). 
Outcome measures Modified WOMAC score (16 questions; max score = 1600) 
Effect size  

1. Pain 
• Acupuncture was significantly better than advice + exercise for:  

o Modified WOMAC scores (total of 1600) reduction from baseline at end of treatment (6 weeks) and 2 weeks 
post-intervention (p=0.02 and <0.05 respectively). 

 
• Acupuncture was better than advice + exercise for: 

o Number of patients reporting fewer symptoms at end of treatment (6 weeks, 38% and 25% respectively) and 2 
weeks post-intervention (19% and 8% respectively). 

 
2. Analgesic use 

• Acupuncture was better than advice + exercise for: 
o Reduction in analgesic use (number of patients) at end of treatment (6 weeks, 31% and 25% respectively) and 2 

weeks post-intervention (25% and 8% respectively). 
 
3. Withdrawals 

• Acupuncture was better than advice + exercise for: 
o Total number of withdrawals during the treatment and follow-up period (6.3% acupuncture and 43.8% 

advice+exercise). 
 

Outcome, mean change from baseline Acupuncture Advice + 
exercise  

P value 

Modified WOMAC scores (max total = 1600), 
End of treatment 
2 weeks post-intervention 

 
-174* 
-138* 

 
-23 
+24 

 
0.02 
<0.05 

Number of patients reporting fewer symptoms, N (%) 
End of treatment 
2 weeks post-intervention 

 
6/16 (38) 
3/16 (19) 

 
3/12 (25) 
1/12 (8) 

 
Not mentioned 
Not mentioned 

Reduction in analgesic medication, N (%) 
End of treatment 

 
5/16 (31) 

 
3 (25) 

 
Not mentioned 



2 weeks post-intervention 4/16 (25) 1/12 (8) Not mentioned 
Withdrawals, N (%) 

During treatment 
End of treatment to followup 
Total 

 
0/16 (0) 
1/16 (6.3) 
1/16 (6.3) 

 
4/16 (25) 
3/16 (18.8) 
7/16 (43.8) 

 
Not mentioned 
Not mentioned 
Not mentioned 

*Significant change from baseline 
 
• Randomisation method using random number table 
• No mention of blinding 
• No ITT analysis  
• Small trial 
• High withdrawal rate from advice + exercise group 

Funding Not mentioned 
Ref ID 33 

 
6.5. Aids and devices 
 

In adults with OA, which devices (joint brace, taping, strapping, splinting, footwear, insoles, walking aids [crutch, walker, walking 
stick, frame] are the most effective when compared to one another or with no intervention/usual care with respect to symptoms, 
function and quality of life? 
 

Bibliographic 
reference 

R. W. Brouwer, T. S. Jakma, A. P. Verhagen, J. A. Verhaar, and Zeinstra SM Bierma. Braces and orthoses for treating 
osteoarthritis of the knee. [Review] [47 refs]. Cochrane Database of Systematic Reviews (1):CD004020, 2005. 

Study type and 
evidence level 

SR / MA: 1++; RCT’s 1++ and 1+ 

Aim To conduct a SR of RCTs of the efficacy of a brace or orthosis (shoe insole) in the treatment of knee OA.  
Number of patients Total N=4 RCTs (N=444 patients); N=3 RCT’s reported orthoses and N=1 RCT reported knee brace 
Patient 
characteristics 

 
 
RCT’s varied in terms of: 
• Treatment (3 RCT’s orthoses – laterally wedged insole, elastic subtalar strapped insole, subtalar strapped insole; 1 RCT 

knee brace – valgus brace) 
• Comparison (1 RCT neoprene sleeve or medical treatment; 1 RCT neutral insole; 1 RCT lateral wedge insole; 1 RCT sock 

type ankle support)   
• Trial length (2 RCT’s 8 weeks follow-up; 2 RCT’s 6 months follow-up) 
• Trial size (Range: N=88 to N=156) 
• Quality ( 2 RCT’s high quality; 2 RCT’s low quality) 
 
RCTs were similar in terms of: 
• OA site (Knee OA) 



• OA diagnosis (radiographically) 
• Trial design (parallel group studies) 
• Blinding (inadequate: single or not mentioned) 
• Randomised 
 
NOTE: This SR / MA receives a 1++ for its own internal methodological quality and presentation of results, but the body of studies 
it reviews differ in terms of methodological quality, study design, study duration, and outcomes measured. Data was not pooled 
due to heterogeneity. 
 
For dichotomous outcomes, relative risks were calculated and for continuous outcomes, WMDs were calculated 
 
NOTE: This Cochrane meta-analysis has assessed the included RCT’s for quality and reported data for the outcomes of 
symptoms, function and AEs. However, Quality of Life was not assessed. However, none of the individual RCT’s in the Cochrane 
systematic review reported QoL outcomes. 
 
AUTHORS’ CONCLUSIONS: There is limited evidence that a brace is better than a neoprene sleeve, which is better than no 
support to improve pain, stiffness and function. There is limited evidence that a laterally wedged insole may decrease pain and 
also decreases the amount of pain and swelling medication needed and people like wearing them. Strapped insoles decrease 
pain and severity of OA but may cause pain in other areas but the pain is not severe enough to stop wearing them. The studies 
only lasted up to 6 months. Since OA is long-term, longer studies testing braces and orthoses are needed and studies comparing 
them to surgery. 
 

Intervention Orthoses and knee braces 
Comparison Control orthoses or neoprene sleeve or medical treatment 
Length of follow-up Study follow-up ranged from 8 weeks to 6 months 
Outcome measures Pain (VAS); WOMAC (pain, stiffness, physical function); Lequesne’s Index; FTA angle (femorotibial); MACTAR score (McMaster-

Toronto Arthritis Patient Preference Disability Questionnaire); Patient global assessment; AEs 
Effect size  

KNEE VALGUS BRACE vs NEOPRENE SLEEVE vs MEDICAL TREATMENT (1 RCT, N=119) 
 
Data was not extracted because baseline data was presented graphically (and there were differences between the 3 
groups) and the end-results at 6 months were presented numerically.  
 
• Knee brace was found to be better than sleeve group for: 

o WOMAC score 
o Pain on function (6 minute walk test, 30 sec stair-climb test) 

 
• Knee brace was found to be better than control group for: 

o WOMAC score 
o MACTAR score 
o Pain on function (6 minute walk test, 30 sec stair-climb test) 



 
• Sleeve group was found to be better than control group for: 

o WOMAC score 
o Pain on function (6 minute walk test, 30 sec stair-climb test) 

 
 
LATERALLY WEDGED INSOLE vs NEUTRALLY WEDGED INSOLE (1 RCT) 
 
1. Pain    
• There was NS difference between the laterally wedged insole and neutrally wedged insole for: 

o WOMAC Pain at 1 month, 3 months and 6 months follow-up (1 RCT, N=147). 
 
2. Stiffness 
• There was NS difference between the laterally wedged insole and neutrally wedged insole for: 

o WOMAC Stiffness at 1 month, 3 months and 6 months follow-up (1 RCT, N=147). 
 
3. Function 
• There was NS difference between the laterally wedged insole and neutrally wedged insole for: 

o WOMAC Physical function at 1 month, 3 months and 6 months follow-up (1 RCT, N=147). 
 
4. Global assessment 
•  There was NS difference between the laterally wedged insole and neutrally wedged insole for: 

o Patient’s overall assessment (1 RCT, N=147). 
 
5. Analgesic use 
• There was NS difference between the laterally wedged insole and neutrally wedged insole for: 

o Analgesic or NSAID use after 3 months (1 RCT, N=147). 
 
6. Patient compliance 
• Laterally wedged insole was significantly better than the neutrally wedged insole for: 

o Patient compliance (number of patients permanently wearing the insole after 6 months), p=0.04 (1 RCT, N=156). 
 
 
SUBTALAR STRAPPED INSOLE vs INSERTED INSOLE (1 RCT) 
 
1. Pain  
• There was NS difference between subtalar strapped insole vs inserted insole for: 

o Pain (VAS) at 8 weeks (1 RCT, N=90). 
 
2. Function 
• There was NS difference between subtalar strapped insole vs inserted insole for: 



o Lequesne’s Index at 8 weeks (1 RCT, N=90); 
o FTA angle, talocalcaneal angle and talar tilt angle at 8 weeks (1 RCT, N=90). 

 
3. AEs 
• The subtalar strapped insole group was worse than (but NS different from) the inserted insole group for: 

o AEs (popliteal pain, low back pain and foot sole pain) at 8 weeks (1 RCT, N=90). 
 
SUBTALAR STRAPPED INSOLE vs NO INSOLE (1 RCT) 
• Subtalar strapped insole was significantly better than no insole for: 

o FTA angle and talar tilt angle (p<0.05) at 8 weeks (1 RCT, N=90). 
 
 
SUBTALAR STRAPPED INSOLE vs SOCK-TYPE INSOLE (1 RCT) 
• There was NS difference between subtalar strapped insole vs sock-type insole for: 

o FTA angle at 8 weeks (1 RCT, N=88); 
o Aggregate score (1 RCT, N=88). 

 
 Not mentioned. 
Ref ID 2457 
Bibliographic 
reference 

R. S. Hinman, K. M. Crossley, J. McConnell, and K. L. Bennell. Efficacy of knee tape in the management of osteoarthritis of the 
knee: blinded randomised controlled trial.[see comment]. BMJ 327 (7407):135, 2003. 

Study type & 
evidence level 

RCT: 1++ 

Aim To assess the efficacy and safety of therapeutic tape versus control tape versus no tape in adults with knee OA.  
Number of patients Total N=87; N=29 (therapeutic tape), N=29 (control tape), N=29 (no tape) 

Multicentre trial: University and private practices in Australia. 
Patient 
characteristics 

 
Baseline characteristics Therapeutic 

tape 
(N=29) 

Control tape 
(N=29) 

No tape 
(N=29) 

Age, years, mean (SD) 66 (8) 71 (8) 69 (9) 
Female, N (%) 19 (66) 19 (66) 19 (66) 
BMI, kg/m2, mean (SD) 29.3 (4) 29.3 (4.9) 30.1 (4.0) 
OA duration, years, mean 9 (8) 9 (10) 9 (11) 
Kellgren and Lawrence Grade, N (%) 

I/II 
III/IV 

 
9 (30) 
20 (70) 

 
9 (31) 
20 (69) 

 
7 (24) 
22 (76) 

Pain, VAS, mean  
On movement 
On worst activity 

 
5.7 
7.3 

 
5.1 
6.5 

 
6.0 
6.9 

Restriction of activity, VAS, mean 5.0 4.8 4.8 



WOMAC score, mean 
Pain 
Physical function 

 
9.0 
29.4 

 
7.8 
27.8 

 
9.0 
29.6 

Knee Pain Scale, KPS*, mean 
Severity 
Frequency 

 
17.4 
23.9 

 
16.8 
23.8 

 
17.4 
23.0 

SF-36**, mean 
Bodily pain 
Physical function 
Physical role 

 
52.2 
39.8 
38.8 

 
53.8 
43.4 
44.0 

 
50.6 
40.0 
35.6 

*Knee Pain Scale (KPS) has severity subscale (0-36 points), frequency subscale (0-30 points). Higher scores + more severe or 
frequent pain. 
** SF-36 - higher scores = less pain or disability. 
 
• All participants were aged >50 years had Knee OA (clinical and radiographically diagnosis, ACR criteria), knee pain. 
• Patients were excluded if they had allergy to tape or history of joint replacement, symptoms or signs suggestive of another 

cause of knee pain, physiotherapy for the knee (previous 6 months), BMI >38 (owing to difficulties of taping the knee 
effectively), RA, steroid injection or knee surgery (previous 6 months), history of knee taping and fragile skin around the 
knee. 

• All participants continued current treatments but were instructed to refrain from starting new ones. 
• There were no significant differences between the groups for any of the baseline characteristics. 

Intervention Therapeutic tape  
 
Tape provided medial glide, medial tilt and anteroposterior tilt to the patella; tape was also applied to unload either the infrapatellar 
fat pad or the pes anserinus (determined by clinical assessment to ascertain the most tender. Hypoallergenic undertape was 
applied beneath the rigid tape to prevent irritation of the skin. 

Comparison Control tape or no tape 
 
Control tape (Hypoallergenic undertape) was applied to provide sensory input only. Tape was placed over the same areas of skin 
as the therapeutic tape. 

Length of follow-up 3 weeks (end of treatment) and follow-up at 6 weeks (3 weeks post-intervention) 
Outcome measures Pain (VAS); Restriction of activity (VAS); WOMAC score (pain, physical function); Knee Pain Scale, KPS (Severity, Frequency); 

SF-36 Bodily pain, physical function, physical role); AEs; Withdrawals. 
Effect size  

 
THERAPEUTIC TAPE vs CONTROL TAPE 
 
Pain 
• Therapeutic tape was better than control tape for: 

o Pain on movement, VAS (change from baseline) at 3 weeks, end of treatment (-2.1 and –0.7 respectively) and 
at 3 weeks post-treatment (-1.9 and –1.1 respectively); 



o Pain on worst activity, VAS (change from baseline) at 3 weeks, end of treatment (-2.5 and –1.1 respectively) 
and at 3 weeks post-treatment (-2.8 and –1.4 respectively); 

o WOMAC Pain (change from baseline) at 3 weeks, end of treatment (-1.8 and –1.6 respectively); 
o Knee Pain Scale, KPS, Severity (change from baseline) at 3 weeks, end of treatment (-2.7 and –1.9 

respectively); 
o Knee Pain Scale, KPS, Frequency (change from baseline) at 3 weeks, end of treatment (-2.6 and –2.4 

respectively); 
 
• Therapeutic tape was worse than control tape for: 

o WOMAC Pain (change from baseline) at 3 weeks post-treatment (-1.7 and –2.0 respectively); 
o Knee Pain Scale, KPS, Severity (change from baseline) at 3 weeks post-treatment (-2.3 and –2.9 respectively); 
o Knee Pain Scale, KPS, Frequency (change from baseline) at 3 weeks post-treatment (-2.7 and –3.3 

respectively). 
 
Function 
• Therapeutic tape was better than control tape for: 

o Restriction of activity, VAS (change from baseline) at 3 weeks post-treatment (-1.5 and –1.4 respectively); 
o WOMAC Physical function (change from baseline) at 3 weeks, end of treatment (-4.0 and –3.1 respectively); 

 
• Therapeutic tape was worse than control tape for: 

o Restriction of activity, VAS (change from baseline) at 3 weeks, end of treatment (-1.0 and –1.2 respectively); 
o WOMAC Physical function (change from baseline) at 3 weeks post-treatment (-3.4 and –6.0 respectively); 

 
Quality of Life 
• Therapeutic tape was better than control tape for: 

o SF-36 bodily pain (change from baseline) at 3 weeks end of treatment (+10.0 and +5.5 respectively) and at 3 
weeks post-treatment (+7.9 and +2.0 respectively); 

o SF-36 physical function (change from baseline) at 3 weeks end of treatment (+2.1 and +2.0 respectively); 
o SF-36 physical role (change from baseline) at 3 weeks end of treatment (+4.3 and 0.0 respectively). 

 
• Therapeutic tape was worse than control tape for: 

o SF-36 physical function (change from baseline) at 3 weeks post-treatment (+2.1 and +4.4 respectively); 
o SF-36 physical role (change from baseline) at 3 weeks post-treatment (+2.6 and +13.0 respectively). 

 
Concomitant medication use 
• There was NS difference between therapeutic tape and control tape for: 

o Analgesic usage, number of patients (31% and 14% respectively). 
 
 
Withdrawals 
• The Therapeutic tape was the same as control tape for: 



o Total number of withdrawals (0% and 0% respectively). 
 
AEs 
• Therapeutic tape was worse than control tape for: 

o Number of patients with AEs, skin irritation (28% and 1% respectively). 
 
 
 
THERAPEUTIC TAPE vs NO TAPE 
 
Pain 
• Therapeutic tape was better than no tape for: 

o Pain on movement, VAS (change from baseline) at 3 weeks, end of treatment (-2.1 and +0.1 respectively) and 
at 3 weeks post-treatment (-1.9 and –0.1 respectively); 

o Pain on worst activity, VAS (change from baseline) at 3 weeks, end of treatment (-2.5 and –0.4 respectively) 
and at 3 weeks post-treatment (-2.8 and –0.4 respectively); 

o WOMAC Pain (change from baseline) at 3 weeks, end of treatment (-1.8 and –0.1 respectively) and at 3 weeks 
post-treatment (-1.7 and +0.4 respectively); 

o Knee Pain Scale, KPS, Severity (change from baseline) at 3 weeks, end of treatment (-2.7 and 0.0 respectively) 
and at 3 weeks post-treatment (-2.6 and +0.5 respectively); 

o Knee Pain Scale, KPS, Frequency (change from baseline) at 3 weeks, end of treatment (-2.6 and –0.1 
respectively) and at 3 weeks post-treatment (-2.7 and –0.1 respectively). 

 
Function 
• Therapeutic tape was better than no tape for: 

o Restriction of activity, VAS (change from baseline) at 3 weeks post-treatment (-1.0 and +0.2 respectively) and at 
3 weeks post-treatment (-1.5 and +0.1 respectively); 

o WOMAC Physical function (change from baseline) at 3 weeks, end of treatment (-4.0 and +1.7 respectively) and 
at 3 weeks post-treatment (-3.4 and +1.9 respectively). 

 
Quality of Life 
• Therapeutic tape was better than no tape for: 

o SF-36 bodily pain (change from baseline) at 3 weeks end of treatment (+10.0 and –3.7 respectively) and at 3 
weeks post-treatment (+7.9 and -2.0 respectively); 

o SF-36 physical function (change from baseline) at 3 weeks end of treatment (+2.1 and 0.0 respectively) and at 3 
weeks post-treatment (+2.1 and –1.3 respectively); 

o SF-36 physical role (change from baseline) at 3 weeks end of treatment (+4.3 and +2.9 respectively) and at 3 
weeks post-treatment (+2.6 and –1.0 respectively); 

 
Concomitant medication use 
• There was NS difference between therapeutic tape and no tape for: 



o Analgesic usage, number of patients (31% and 28% respectively). 
 
Withdrawals 
• The Therapeutic tape was similar to no tape for: 

o Total number of withdrawals (0% and 3% respectively). 
 
AEs 
• Therapeutic tape was worse than no tape for: 

o Number of patients with AEs, skin irritation (28% and 0% respectively). 
 
 

Outcome, change from baseline Therapeutic 
tape 

Control tape No tape 

Pain on movement, VAS, mean  
3 weeks (end of treatment) 
3 weeks post-treatment 

 
-2.1 
-1.9 

 
-0.7 
-1.1 

 
+0.1 
-0.1 

Pain on worst activity, VAS, mean  
3 weeks (end of treatment) 
3 weeks post-treatment 

 
-2.5 
-2.8 

 
-1.1 
-1.4 

 
-0.4 
-0.4 

Restriction of activity, VAS, mean 
3 weeks (end of treatment) 
3 weeks post-treatment 

 
-1.0 
-1.5 

 
-1.2 
-1.4 

 
+0.2 
+0.1 

WOMAC Pain, mean 
3 weeks (end of treatment) 
3 weeks post-treatment 

 
-1.8 
-1.7 

 
-1.6 
-2.0 

 
-0.1 
+0.4 

WOMAC Physical function, mean 
3 weeks (end of treatment) 
3 weeks post-treatment 

 
-4.0 
-3.4 

 
-3.1 
-6.0 

 
+1.7 
+1.9 

Knee Pain Scale, Severity, KPS, mean 
3 weeks (end of treatment) 
3 weeks post-treatment 

 
-2.7 
-2.3 

 
-1.9 
-2.9 

 
0.0 
+0.5 

Knee Pain Scale, Frequency, KPS, mean 
3 weeks (end of treatment) 
3 weeks post-treatment 

 
-2.6 
-2.7 

 
-2.4 
-3.3 

 
-0.1 
-0.1 

SF-36, Bodily pain, mean 
3 weeks (end of treatment) 
3 weeks post-treatment 

 
+10.0 
+7.9 

 
+5.5 
+2.0 

 
-3.7 
-2.0 

SF-36, Physical function, mean 
3 weeks (end of treatment) 
3 weeks post-treatment 

 
+2.1 
+2.1 

 
+2.0 
+4.4 

 
0.0 
-1.3 

SF-36, Physical role, mean    



3 weeks (end of treatment) 
3 weeks post-treatment 

+4.3 
+2.6 

0.0 
+13.0 

+2.9 
-1.0 

Total withdrawals, N (%) 0 (0) 0 (0) 1 (3) 
Analgesic use, N (%) 9 (31) 4 (14) 8 (28) 
AEs, skin irritation, N (%) 8 (28) 1 (3) 0 (0) 

 
 
• Randomisation by blocks of 3, stratification according to sex.  
• Single blind (assessor) 
• ITT analysis 
• Power study (for 1.75 cm difference in VAS Pain) 

Funding National Health and Medical Research Council and the Australia and New Zealand Charitable Trusts. 
Ref ID 2463 
Bibliographic 
reference 

B. M. Nigg, C. Emery, and L. A. Hiemstra. Unstable shoe construction and reduction of pain in osteoarthritis patients. Medicine & 
Science in Sports & Exercise 38 (10):1701-1708, 2006. 

Study type and 
evidence level 

RCT: 1++ 

Aim To assess the efficacy of Masai Barefoot Technology (MBT) Shoe versus a high-end walking shoe in adults with knee OA.  
Number of patients Total N=125; N=58 (MBT Shoe), N=67 (Walking shoe) 

Single centre trial: Canada  
Patient 
characteristics 

 
Baseline characteristics MBT Shoe 

(N=57) 
Walking shoe 
(N=66) 

Age, years, mean 57.9 57.4 
Female, N (%) 31 (54) 36 (55) 
BMI, kg/m2, mean  30.7 29.5 
OA Grade, Kellgren and Lawrence, N 

III 
III 
IV 

 
16 
26 
15 

 
18 
29 
19 

WOMAC score, VAS, mean  
Total /2400 
Pain /500 
Stiffness /200 
ADL /1700 

 
821.2 
164.8 
91.6 
556.3 

 
858.0 
170.0 
95.2 
592.8 

Patient’s global assessment, mean (SD) 62.5 (16.3) 59.8 (16.5)  
Knee ROM, degrees 

Flexion 
Extension 

 
129 
2.6 

 
126 
2.0 

 



• All participants were aged > 40 years, had idiopathic or secondary knee OA (Altman criteria), Kellgren and Lawrence Grade 
≥2 and had knee pain for at least 6 months, morning stiffness < 30 mins, verbal walking pain score of ≥3 (scale of 10), 
ability to walk independently without the use of assistive devises, on their feet for total of 2-3 hours/day. 

• Patients were excluded if they had acute knee injury or surgery within the last 6 months, total knee arthroplasty, change in 
NSAID, dietary supplementation use or corticosteroids injection within last 3 months, HA injection within last 6 months, 
inflammatory or postinfection knee OA, other medical condition within 1 year that would affect ability to participate in study. 

• There were NS differences between the groups for any of the baseline characteristics. 
Intervention Masai Barefoot Technology (MBT) Shoe 

 
Walking according to MBT instructions: gradually increase wear time of the shoe over a 3 to 4 day period and use subjective 
comfort as the major guidance in this adjustment period. Once able to wear the show comfortably, patients were instructed to 
wear the shoes as much as possible. 

Comparison High-end walking shoes (new balance 756 WB model) 
 
Wear schedule was same as for the intervention group. 

Length of follow-up 12 weeks (end of treatment) 
Outcome measures WOMAC score (total, pain, stiffness, physical function); ROM (extension and flexion); withdrawals. 
Effect size  

Pain 
• There was NS difference between the Masai Barefoot Technology (MBT) Shoe and the high-end walking shoe for: 

o WOMAC Pain total (change from baseline) at 12 weeks (end of treatment); 
o WOMAC Pain walking (change from baseline) at 12 weeks (end of treatment); 
o WOMAC Pain stairs (change from baseline) at 12 weeks (end of treatment). 

 
Stiffness 
• There was NS difference between the Masai Barefoot Technology (MBT) Shoe and the high-end walking shoe for: 

o WOMAC Stiffness (change from baseline) at 12 weeks (end of treatment). 
 
Function 
• There was NS difference between the Masai Barefoot Technology (MBT) Shoe and the high-end walking shoe for: 

o WOMAC total (change from baseline) at 12 weeks (end of treatment); 
o WOMAC Physical function (change from baseline) at 12 weeks (end of treatment); 
o ROM extension, degrees (change from baseline) at 12 weeks (end of treatment); 
o ROM flexion, degrees (change from baseline) at 12 weeks (end of treatment). 

 
Withdrawals 
• The Masai Barefoot Technology (MBT) Shoe and the high-end walking shoe were similar for: 

o Total number of withdrawals (1.8% and 1.5% respectively). 
 
 
 



Outcome at 12 weeks, change from baseline MBT Shoe 
 

Walking 
shoe 
 

p value 

WOMAC score, VAS, mean  
Total (/1700) 
Pain walking (/100) 
Pain stairs (/100) 
Pain total (/500) 
Stiffness (/500) 
Physical function (/1700) 

 
-200 
-5.3 
-12.8 
-42.0 
-21.1 
-124.4 

 
-226.5 
-9.7 
-20.1 
-46.2 
-35.4 
-143.1 

 
NS 
NS 
NS 
NS 
NS 
NS 

ROM, degrees 
Knee flexion 
Knee extension 

 
Not 
mentioned 

 
Not 
mentioned 

 
NS 
NS 

Total Withdrawals, N (%) 1 (1.8) 1 (1.5) Not 
mentioned 

 
• Randomisation using computer-generated random numbers  
• Single blind 
• ITT analysis 
• Power study (for 10mm difference in VAS for walking)  

Funding Masai Barefoot Technology, Switzerland 
Ref ID 472 
Bibliographic 
reference 

T. Pham, J. F. Maillefert, C. Hudry, P. Kieffert, P. Bourgeois, D. Lechevalier, and M. Dougados. Laterally elevated wedged insoles 
in the treatment of medial knee osteoarthritis. A two-year prospective randomized controlled study. Osteoarthritis & Cartilage 12 
(1):46-55, 2004. 

Study type and 
evidence level 

RCT: 1++   This trial reports the long-term, end of study results of the study by Maillefert et al, 2001 (Ref ID 2485).  SAME 
STUDY AS ID 2485 (Included in Cochrane Review) – but later (long-term, end of study) results 

Aim To assess the efficacy of laterally wedged insoles versus neutrally wedged insoles in adults with knee OA.  
Number of patients Total N=156; N=82 (laterally wedged insoles), N=74 (Neutrally wedged insoles) 

Single centre trial: France  
Patient 
characteristics 

 
Baseline characteristics Laterally 

wedged insoles 
(N=82) 

Neutrally 
wedged insoles 
(N=74) 

Age, years, mean (SD) 64.0 (10.8) 65.6 (9.9) 
Female, N (%) 54 (66) 61 (82) 
BMI, kg/m2, mean (SD) 29.0 (5.6) 28.5 (5.3) 
OA duration, years, median 6.0 (7.4) 6.0 (5.3) 
Pain, VAS, mean (SD) 53.6 (16.1) 55.6 (18.4) 
Steinbroker functional class, %   



I 
II 
III 

7.4 
59.3 
33.3 

5.4 
55.4 
39.2 

WOMAC score, mean (SD) 
Pain 
Stiffness 
Physical function 

 
53.5 (17.0) 
51.8 (21.1) 
48.8 (18.9) 

 
52.2 (17.2) 
50.3 (18.9) 
50.0 (19.1) 

Patient’s global assessment, mean (SD) 62.5 (16.3) 59.8 (16.5)  
 
• All participants had symptomatic medial femoro-tibial Knee OA (radiographically diagnosed, ACR criteria), Kellgren and 

Lawrence Grade ≥2 and had knee pain on a daily basis for at least 1 month during the last 3 months, pain of at least 30 
(VAS) after physical activities during the previous 2 days. 

• Patients were excluded if they had Steinbroker functional class of IV, secondary knee OA, hip OA, deformities of the foot or 
any disease treated with insoles in the past 6 months, knee joint lavage within the previous 3 months, IA corticosteroids 
injection within the previous month, changes in drug treatment for OA within the previous week. 

Intervention Laterally wedged insoles 
 
Bilateral laterally elevated (valgus) wedged insoles, individually modelled with elevation depending on static pedometer 
evaluation. 

Comparison Neutrally wedged insoles 
 
Bilaterally neutrally wedged insoles. Insoles in both groups were made of Ledos material (pure rubber with cork powder; has great 
capacity to absorb impact load. 

Length of follow-up 2 years (end of treatment) 
Outcome measures WOMAC score (pain, stiffness, physical function); Patient’s global assessment; Concomitant medication use; Total withdrawals 
Effect size  

Pain 
• There was NS difference between the laterally wedged insole and the neutrally wedged insole for: 

o WOMAC Pain (change from baseline) at 2 years (end of treatment). 
 
Stiffness 
• There was NS difference between the laterally wedged insole and the neutrally wedged insole for: 

o WOMAC Stiffness (change from baseline) at 2 years (end of treatment). 
 
Function 
• There was NS difference between the laterally wedged insole and the neutrally wedged insole for: 

o WOMAC Function (change from baseline) at 2 years (end of treatment). 
 
Patient’s global assessment 
• There was NS difference between the laterally wedged insole and the neutrally wedged insole for: 

o Patient’s global assessment (change from baseline) at 2 years (end of treatment). 



 
Structural changes 
• There was NS difference between the laterally wedged insole and the neutrally wedged insole for: 

o JSW, mean narrowing rate/year, mm. 
 
 
Concomitant medication use 
• The Laterally wedged insole was significantly better than the neutrally wedged insole for: 

o NSAID usage, number of days with NSAID intake (71 and 168 respectively, p=0.003). 
 
• There was NS difference between the laterally wedged insole and the neutrally wedged insole for: 

o Analgesic usage, number of days with analgesic intake; 
o IA Injection, mean number of injections/patient. 

 
Withdrawals 
• The Laterally wedged insole was similar to the neutrally wedged insole for: 

o Total number of withdrawals (33% and 31% respectively). 
 
 
 

Outcome at 2 years, change from baseline Laterally 
wedged 
insoles 

Neutrally 
wedged 
insoles 

p value 

WOMAC score, mean (SD) 
Pain 
Stiffness 
Physical function 

 
-2.6 (24.3) 
+1.2 (25.6) 
+1.2 (25.6) 

 
-3.9 (19.7) 
+0.4 (16.8) 
+0.4 (16.8) 

 
0.37 
0.25 
0.25 

Patient’s global assessment, mean (SD) -5.8 (26.1) -4.7 (22.5)  0.38 
Joint Space Width, JSW, mean narrowing rate/year, mm (SD) 0.21 (0.59) 0.12 (0.32) 0.45 
Concomitant Medication use 

Analgesics number of days with NSAID intake, mean (SD) 
NSAIDs number of days with NSAID intake, mean (SD) 
IA Injection, mean number of injections/patient (SD) 

 
163 (235) 
71 (173) 
0.27 (0.65) 

 
161 (221) 
168 (194) 
0.31 (0.60) 

 
0.40 
0.003 
0.19 

Total Withdrawals, N (%) 27 (33) 23 (31) Not 
mentioned 

 
• Randomisation method not mentioned  
• Double blind 
• ITT analysis 
• Power study (for 20% difference in patient’s global assessment) 



Funding French Health Ministry 
Ref ID 2461 
Bibliographic 
reference 

B. Quilty, M. Tucker, R. Campbell, and P. Dieppe. Physiotherapy, including quadriceps exercises and patellar taping, for knee 
osteoarthritis with predominant patello-femoral joint involvement: randomized controlled trial. Journal of Rheumatology 30 
(6):1311-1317, 2003. 

Study type and 
evidence level 

RCT: 1++ 
 
 

Aim To assess the efficacy and safety of knee taping + exercises + posture correction + education (footwear advice and weight 
reduction advice) versus standard treatment in adults with knee OA.  

Number of patients Total N=87; N=43 (knee taping + exercises + posture correction + education), N=44 (standard treatment)  
Single centre trial: UK 

Patient 
characteristics 

 
Baseline characteristics Taping + exercises + 

posture correction + 
education 
(N=43) 

Standard 
treatment 
(N=44) 

Age, years, mean (SD) 66.8 (9.5) 66.7 (11.2) 
BMI, kg/m2, mean (SD) 30.2 (5.2) 30.0 (6.2) 
WOMAC function, 0-64, mean (SD) 27.4 (12.2) 27.8 (10.1) 
Pain, VAS, mean (SD) 51.0 (29.3) 53.4 (25.9) 

 
• All participants were had chronic knee pain and radiographic evidence of knee OA (predominant PFJ involvement) 
•  Patients were excluded if they had advanced TFJ changes, hip disease, previously received patellar taping or were 

currently receiving treatment from a physiotherapist for knee problems. Patients were also excluded if they had previous 
major knee surgery, fractures involving the knee joint or RA. 

 
Intervention Knee taping + exercises + posture correction + education (footwear advice and weight reduction advice. 9 sessions over a 10-

week period. 
Comparison Standard treatment – patients in this group did not receive any experimental intervention 
Length of follow-up 10 weeks (end of treatment), follow-up at 5 and 12 months (approximately 3 months and 10 months post-treatment) 
Outcome measures Pain (VAS); WOMAC function; withdrawals; AEs. 
Effect size  

 
Pain 
• There was NS difference between taping + exercises + posture correction + education and standard treatment (no 

experimental intervention) for: 
o Pain, VAS (change from baseline) at 5 months (3 months post-treatment) and at 12 months (10 months post-

treatment). 
 
Function 



• There was NS difference between taping + exercises + posture correction + education and standard treatment (no 
experimental intervention) for: 

o WOMAC function (change from baseline) at 5 months (3 months post-treatment) and at 12 months (10 months 
post-treatment). 

 
Withdrawals 
• Taping + exercises + posture correction + education was similar to standard treatment (no experimental intervention) for: 

o Study withdrawals (N=3, 7% and N=1, 2% respectively). 
 
AEs 
• Taping + exercises + posture correction + education was worse than standard treatment (no experimental intervention) for: 

o Number of patients with AEs (16% and 0% respectively). 
 

Outcome, change from baseline Taping + exercises + 
posture correction + 
education 

Standard 
treatment 

Baseline-adjusted 
difference between 
means (95% CI) 

P value 

Pain, VAS, mean  
5 months 
12 months 

 
-7.2 
-2.9 

 
-2.9 
+0.7 

 
-6.4 (-15.3 to 2.4) 
-4.9 (-13.6 to 3.8) 

 
0.16 
0.27 

WOMAC function, mean  
5 months 
12 months 

 
-0.9 
+2.3 

 
-0.3 
+0.5 

 
-0.6 (-3.7 to 2.4) 
1.7 (-1.8 to 5.2) 

 
0.68 
0.34 

Total Withdrawals, N (%) 3 (7) 1 (2) Not mentioned Not mentioned 
AEs*, N (%) 7 (16) 0 (0) Not mentioned Not mentioned 

*AEs consisted of short-lived skin reactions associated with prolonged use of the zinc oxide patellar tape. 
 
• Randomisation method by computer generated random numbers in blocks of 6  
• Single blind (assessor) 
• ITT analysis 
• Slightly underpowered 

Funding Not mentioned 
Ref ID 2213 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

R. W. 
Brouwer, T. 
M. van Raaij, 
J. A. 
Verhaar, L. 

RCT: 1++ 
 
Multicentre trial: 
The Netherlands 
 

Total N=118 
(N=60 brace, 
N= 58 control) 
 
Drop-outs:  

Inclusion criteria: Age ≥18 years, 
symptomatic unicompartmental knee OA 
and malalignment, symptoms (pain and 
tenderness) located over the medial or 
lateral tibiofemoral compartment of the 

Brace + 
conservative 
treatment 
 
Conservative 

Conservative 
treatment 

3, 6 and 12 
months 

Pain severity 
(VAS); Knee 
function (HSS); 
walking distance 
(km); QoL 

Funding from 
Erasmus 
University 
Medical 
Centre, The 



N. Coene, 
and Zeinstra 
SM Bierma. 
Brace 
treatment for 
osteoarthritis 
of the knee: 
a prospective 
randomized 
multi-centre 
trial. 
Osteoarthritis 
& Cartilage 
14 (8):777-
783, 2006. 
 
ID 2840 
 

 
• Randomised 

to 3 
treatments – 
method not 
mentioned 

• Allocation 
concealment 

• No mention of 
blinding 
(patients 
could not be 
blinded due to 
nature of 
treatment) 

• ITT analysis 
• Power study 

(HSS knee 
score) 

 
 

N=5 (control), 
N=0 (brace) 

knee in combination with OA signs 
(Ahlback >0) in the same compartment of 
the knee as well as in combination with 
varus or valgus alignment.  
 
Exclusion criteria: Concurrent 
symptomatic OA of medial and lateral 
compartments, symptomatic 
patellofemoral OA (scored on lateral 
radiograph of knee), no malalignment, 
RA, previous high tibial osteotomy, 
symptomatic hip or ankle pathology. 
 
Baseline characteristics: 
 
BRACE: 48% female; BMI 27.8 (SD 4.3); 
Duration of complaints 80.3 months (SD 
101.11); Severe OA (Grade 1 - 68%, 
Grade 2 - 32%); Pain severity 6.6 (SD 
2.2). 
 
CONTROL: 48% female; BMI 27.8 (SD 
4.3); Duration of complaints 80.3 months 
(SD 101.11); Severe OA (Grade 1 - 68%, 
Grade 2 - 32%); Pain severity 6.6 (SD 
2.2). 
 
Both groups were similar for baseline 
characteristics. 

treatment in both 
groups was the 
same – standard 
care (education 
and if needed 
physical therapy 
and analgesics) 

(EuroQoL-5D); 
AEs. 

Netherlands. 



Effect size 
 
Knee brace + conservative treatment was significantly better than control (conservative treatment) for: 
• Walking distance at 3 months (Effect size 0.3; p=0.03), 12 months (Effect size 0.4; p=0.04) and overall (Effect size 0.4; p=0.02); 
 
There was NS difference between Knee brace + conservative treatment and control (conservative treatment) for: 
• Walking distance at 6 months; 
• QoL measurements (EuroQoL-5D) at 3 months, 6 months, 12 months or overall; 
• Pain severity (VAS) at 3 months, 6 months, 12 months or overall; 
• Knee function (HSS) at 3 months, 6 months, 12 months or overall. 
 
Knee brace conservative treatment was worse than control (conservative treatment) for: 
• Number of patients stopped treatment (N=25 and N=14 respectively); 
• Number of patients stopped treatment due to strong reduction in symptoms (N=3 and N=0 respectively). 
 
Knee brace conservative treatment was similar to control (conservative treatment) for: 
• Number of patients who stopped treatment due to lack of efficacy (N=15 and N=14 respectively). 
 

Bibliographic 
reference 

Lastayo Weiss S. Prospective analysis of splinting the first carpometacarpal joint: an objective, subjective, and radiographic 
assessment. Journal of hand therapy 13 (3):218-226, 2000. 

Study type and 
evidence level 

RCT cross-over design: 1+ 

Aim To assess the efficacy of short opponens splint versus long opponens splint in adults with thumb (CMC) OA.  
Number of patients Total N=26 

Single centre trial: USA  
Patient 
characteristics 

 
• All participants had CMC hand OA (radiographic and clinical diagnosis); mean age 57 years (range 36 to 88); symptom 

duration of 1-5 years (58%),< 1year (38%) and more than 5 years (8%). 8 patients had concomitant problems such as 
DeQuervains tendonitis (N=1), carpal tunnel syndrome (N=4) and scaphotrapezial trapezoid arthritis (N=3). 

Intervention Short opponens splint 
 
This splint immobilised the CMC joint only. 

Comparison Long opponens splint 
 
This splint immobilized the CMC joint, the metacarpophalangeal joint and the wrist.  
Splints in both groups were to be worn whenever patients felt symptoms in their thumb, day or night. 

Length of follow-up 1 week then cross-over to second splint for 1 week 
Outcome measures Pain (VAS); Splint/pinch pain; Tip pinch (kg); Activities of daily living (ADL). 
Effect size  

Pain 



• There was NS difference between the short opponens splint and the long opponens splint for: 
o Pain, VAS (change from baseline) at 1 week (end of treatment); 
o Splint/pinch Pain, VAS (change from baseline) at 1 week (end of treatment). 

 
Function 
• There was NS difference between the short opponens splint and the long opponens splint for: 

o Tip pinch strength, kg, (change from baseline) at 1 week (end of treatment). 
 
• The short opponens splint and the long opponens splint were similar for: 

o ADL, % same or easier at 1 week (end of treatment). 
 
 

Outcome, change from baseline Short opponens 
splint 

Long opponens 
splint 

p value 

Pain, VAS, mean  -2.2 -2.7 NS 
Tip pinch strength, kg, mean  +0.1 -0.3 NS 
Splint/pinch pain, VAS, mean -0.5 -0.5 NS 
ADL, % same or easier 93    44 Not mentioned 
Patient preference, % 73 27 0.01 
Total Withdrawals, N (%) Not mentioned Not mentioned Not mentioned 

 
• Randomisation method not mentioned 
• No mention of blinding 
• ITT analysis, no mention of drop-outs 
• No wash-out period between treatments 

Funding Not mentioned 
Ref ID 645 
Bibliographic 
reference 

A. Wajon and L. Ada. No difference between two splint and exercise regimens for people with osteoarthritis of the thumb: a 
randomised controlled trial. Australian Journal of Physiotherapy 51 (4):245-249, 2005. 

Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy of thumb strap splint + abduction exercises versus current clinical practice (short opponens splint + pinch 
exercises) in adults with thumb (TMC) OA.  

Number of patients Total N=40; N=19 (thumb strap splint + abduction exercises), N=74 (short opponens splint + pinch exercises) 
Single centre trial: Australia  

Patient 
characteristics 

 
Baseline characteristics Thumb strap splint 

+ abduction 
exercises 
(N=19) 

Short opponens 
splint + pinch 
exercises 
(N=21) 



Age, years, mean (SD) 59.7 (9.0) 61.2 (12.5) 
Female, N (%) 14 (74) 17 (81) 
OA duration, years, mean (SD) 3.9 (5.2) 3.3 (3.6) 
Pain, VAS, mean (SD) 3.0 (1.9) 2.9 (2.2) 
Tip pinch, kg, mean (SD) 4.0 (1.8) 3.5 (1.4) 
Hand function, Sollerman Test, ADL* 67.9 (6.5) 69.7 (3.9) 

* Sollerman Test of hand function (Activities of daily living, ADL, 4-point scale for each component, total out of 80) 
 
• All participants had stage I-III TMC thumb OA (clinical and radiographical diagnosis) and had pain at the base of the thumb. 
• Patients were excluded if they had stage IV OA, had DeQuervains tendonitis, carpal tunnel syndrome, scapholunate 

instability, trigger thumb, received a steroid injection to the TMC joint in the preceding 6 weeks or had previous surgery. 
Intervention Thumb strap splint + abduction exercises 

 
For 2 weeks participants wore a 3 point thumb strap splint, wearing it all the time, removing it for personal hygiene only. Splint 
was custom made from thermoplastic splinting material. For the next 4 weeks participants continued to wear the splint but 
additionally performed abduction exercise for 3 sessions a day (increasing from 5 to 10 repetitions as endurance and pain 
permitted). 

Comparison Short opponens splint + pinch exercises 
 
For 2 weeks participants wore a short opponens thumb splint which included the metacarpophalangeal joint wearing it all the 
time, removing it for personal hygiene only. Splint was custom made from thermoplastic splinting material. For the next 4 weeks 
participants continued to wear the splint but additionally performed pinch exercises for 3 sessions a day (increasing from 5 to 10 
repetitions as endurance and pain permitted). 

Length of follow-up 6 weeks (end of treatment) 
Outcome measures Pain (VAS); Tip pinch (kg); Hand function (Sollerman test, ADL total score out of 80); Withdrawals 
Effect size  

Pain 
• There was NS difference between the thumb strap splint + abduction exercises group and the control (short opponens splint 

+ pinch exercises) group for: 
o Pain, VAS (change from baseline) at 2 weeks (mid-treatment) and at 6 weeks (end of treatment). 

 
Function 
• There was NS difference between the thumb strap splint + abduction exercises group and the control (short opponens splint 

+ pinch exercises) group for: 
o Tip pinch, kg (change from baseline) at 2 weeks (mid-treatment) and at 6 weeks (end of treatment); 
o Hand function, Sollerman Test, ADL (change from baseline) at 2 weeks (mid-treatment) and at 6 weeks (end of 

treatment). 
 
Withdrawals 
• The thumb strap splint + abduction exercises group was better than the control (short opponens splint + pinch exercises) 

group for: 



o Total Withdrawals (N=1, 5.2% and N=5, 24% respectively). 
 
• The thumb strap splint + abduction exercises group and the control (short opponens splint + pinch exercises) group were 

similar for: 
o Withdrawals due to AEs (N=1, 5.2% and N=1, 4.7% respectively). 

 
 

Outcome, change from baseline Thumb 
strap splint 
+ 
abduction 
exercises 

Short 
opponens 
splint + 
pinch 
exercises 

Difference 
between groups 
(95% CI) 

p value 

Pain, VAS, mean (SD) 
2 weeks (mid-treatment) 
6 weeks (end of treatment) 

 
-0.9 (2.1) 
-1.8 (2.5) 

 
-1.3 (1.7) 
-2.3 (2.0) 

 
0.4 (-0.8 to 1.6) 
0.5 (-1.1 to 2.0) 

 
NS 
NS 

Tip pinch, kg, mean (SD) 
2 weeks (mid-treatment) 
6 weeks (end of treatment) 

 
0.4 (0.8) 
+0.7 (1.6) 

 
0.6 (0.7) 
+0.6 (0.6) 

 
-0.2 (-0.7 to 0.3) 
0.1 (-0.8 to 0.9) 

 
NS 
NS 

Hand function, Sollerman Test, ADL* 
2 weeks (mid-treatment) 
6 weeks (end of treatment) 

 
4.3 (5.6) 
+6.8 (8.0) 

 
2.4 (3.0) 
+6.1 (2.7) 

 
2.0 (-0.9 to 4.9) 
0.7 (-3.6 to 5.0) 

 
NS 
NS 

Total Withdrawals, N (%) 1 (5.2) 5 (24) Not mentioned Not mentioned 
Withdrawals due to AEs, N (%) 1 (5.2) 1 (4.7) Not mentioned Not mentioned 

 
• Randomisation method not mentioned but allocation concealment 
• Single blind 
• No ITT analysis but low drop-outs 

Funding Not mentioned 
Ref ID 2452 
Bibliographic 
reference 

Y. Toda, N. Tsukimura, and A. Kato. The effects of different elevations of laterally wedged insoles with subtalar strapping on 
medial compartment osteoarthritis of the knee. Archives of Physical Medicine & Rehabilitation 85 (4):673-677, 2004. 

Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy and safety of different elevations laterally wedged insoles with subtalar strapping in women with knee OA.  
Number of patients Total N=62; N=20 (8mm insole + strapping + NSAID), N=21 (12 mm insole + strapping + NSAID), N=21 (16 mm insole + 

strapping + NSAID)  
 Single centre trial: Japan  

Patient 
characteristics 

 



Baseline characteristics 8 mm  Insole 
+ strapping 
+ NSAID 
(N=20) 

12 mm  
insole + 
strapping + 
NSAID 
(N=21) 

16 mm  
insole + 
strapping + 
NSAID 
(N=21) 

Age, years, mean (SD) 61.9 (10.6) 61.8 (5.5) 61.7 (8.3) 
BMI, kg/m2, mean (SD) 26.6 (4.8) 26.2 (3.5) 23.9 (2.7) 
OA duration, years, mean (SD) 4.3 (6.0) 4.4 (5.0) 3.1 (3.6) 
Lequesne Index of disease severity, mean (SD) 10.9 (5.6) 10.7 (5.0) 10.6 (5.4) 
Kellgren and Lawrence grade, N (%) 

II 
III 
IV 

 
11 (55) 
6 (30) 
3 (15) 

 
17 (81) 
2 (9.5) 
2 (9.5) 

 
14 (67) 
4 (19) 
3 (14) 

 
• All participants were women aged >50 years and had medial compartment Knee OA (radiographically diagnosed, ACR 

criteria). 
• Patients were excluded if they were currently using a wedged insole or other custom-made orthotic in their shoe on a 

regular basis, had history of congenital foot problems, fused joints, foot deformity or limitation of ROM of the subtalar joint 
or if they had any significant peripheral or CNS disease. 

• There were NS differences between the groups for baseline characteristics. 
Intervention Strapped insole: Laterally wedged insoles made of urethane with subtalar strapping + adjunctive therapy NSAID (acemetacine, 30 

mg; orally twice/day). 
 
The insoles had an elevation of 8 mm and were strapped to an ankle sprain support designed to fit around the ankle and subtalar 
joints. 

Comparison Strapped insole: Laterally wedged insoles made of urethane with subtalar strapping + adjunctive therapy NSAID (acemetacine, 30 
mg; orally twice/day). 
 
The insoles had an elevation of 12 mm or 16 mm and were strapped to an ankle sprain support designed to fit around the ankle 
and subtalar joints. Participants in both groups were instructed to use the insole without wearing shoes in their home, for 3-6 
hours/day. Because most participants were Japanese housewives who only wear shoes outdoors.  

Length of follow-up 2 weeks (end of treatment) 
Outcome measures Lequesne’s Index of disease severity; withdrawals;AEs. 
Effect size  

 
Function 
• There was NS difference between any of the insoles + strapping + NSAID  (8mm, 12 mm or 16 mm elevation) for: 

o Lequesne’s index of disease severity (change from baseline). 
 
• The 12mm insole + strapping + NSAID was significantly better than the 16 mm insole + strapping + NSAID for: 



o Lequesne’s index of disease severity, % remission, p=0.029 
 
Withdrawals 

o There were no study withdrawals 
 
AEs 
• There was NS difference between the 8 mm insole + strapping + NSAID and the 12 mm insole + strapping + NSAID for: 

o Number of AEs. 
 
• The 8 mm insole + strapping + NSAID was significantly better than the 12 mm insole + strapping + NSAID for: 

o Number of AEs (p=0.003). 
 
• The 12 mm insole + strapping + NSAID was significantly better than the 16 mm insole + strapping + NSAID for: 

o Number of AEs (p=0.005). 
 
NOTE: Therefore 12mm insole + strapping + NSAID seems to be better overall than 8mm or 16 mm insoles + strapping + NSAID 
 
 

Outcome 8 mm  
Insole + 
strapping 
+ NSAID 
(N=20) 

12 mm  
insole + 
strapping 
+ NSAID 
(N=21) 

16 mm  
insole + 
strapping 
+ NSAID 
(N=21) 

P value 
8 mm vs 
12 mm 

P value 8 
mm vs 16 
mm 

P value 12 
mm vs 16 
mm 

Lequesne’s Index of Disease severity, 
mean change from baseline 

 
-2.2 

 
-4.3 

 
-1.2 

 
 NS 

 
NS 

 
NS 
 

Lequesne’s Index, remission score, mean 
(SD) 

 
-2.2 

 
-4.1 

 
-1.5 

 
NS 

 
NS 

 
0.029 

Total Withdrawals, N (%) 0 (0) 0 (0) 0 (0) NS NS NS 
AEs*, N (%)  2 (10) 3 (14.3) 9 (42.8) NS    0.003 0.005 

* AEs included popliteal pain, low back pain and foot sole pain 
 
• Randomisation method by date of birth  
• No mention of blinding – however assessors did not know the objective of the study 
• ITT analysis 

Funding Not mentioned 
Ref ID 2459 



Bibliographic 
reference 

Y. Toda and N. Tsukimura. A six-month followup of a randomized trial comparing the efficacy of a lateral-wedge insole with 
subtalar strapping and an in-shoe lateral-wedge insole in patients with varus deformity osteoarthritis of the knee. Arthritis & 
Rheumatism 50 (10):3129-3136, 2004. 

Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy and safety of laterally wedged insole (urethane) with subtalar strapping versus normal lateral wedge 
(inserted insole) in women with knee OA.  

Number of patients Total N=66; N=32 (Urethane insole + strapping + NSAID), N=34 (Rubber insole + NSAID)  
Single centre trial: Japan  

Patient 
characteristics 

 
Baseline characteristics Urethane 

Insole + 
strapping + 
NSAID 
(N=29) 

Rubber 
Insole + 
NSAID 
(N=32) 

Age, years, mean (SD) 63.1 (7.9) 66.4 (7.4) 
Weight, kg, mean (SD) 58.6 (8.3) 59.0 (8.1) 
OA duration, years, mean (SD) 5.7 (7.3) 5.5 (6.5) 
Lequesne Index of disease severity, mean (SD) 9.7 (5.0) 9.9 (5.0) 
Pain, VAS, mean (SD) 50.0 (18.7) 48.1 (20.8) 
Use of adjunctive NSAIDs, N (%) 25 (86) 27 (84) 

 
• All participants were women and had medial compartment Knee OA (radiographically diagnosed, ACR criteria). 
• Patients were excluded if they were Steinbroker functional class IV, had lateral knee OA, bilateral knee OA, secondary 

knee OA, hip or ankle OA, deformities of the foot or any disease treated with insoles, previous ankle arthrodesis, tibial 
osteotomy and IA corticosteroids injection within the previous month. 

• Patients being treated with NSAIDs were not excluded. 
• All NSAID therapies (except the study NSAID) were discontinued. 
• There were NS differences between the groups for baseline characteristics. 

 
 
NOTE: The results presented in this paper are the mid-study results of a long-term trial (long-term data are presented by Ref ID 
2451) 

Intervention Strapped insole: Laterally wedged insoles made of urethane with subtalar strapping + adjunctive therapy NSAID (acemetacine, 30 
mg; orally twice/day). 
 
The insoles had an elevation of 12 mm and were strapped to an ankle sprain support designed to fit around the ankle and 
subtalar joints. 

Comparison Inserted insole: Traditional inserted insole – a lateral heel wedge made of rubber + adjunctive therapy NSAID (acemetacine, 30 
mg; orally twice/day). 



 
The insoles had an elevation of 6.35 mm. In both groups,  participants were instructed to use the insole whenever wearing shoes, 
for 3-6 hours/day. Daily wear was limited since 89% of participants were Japanese housewives who remove their shoes in their 
home. Participants could elect to discontinue adjunctive therapy if they had relief of knee pain or experienced AEs including 
stomach ache.  

Length of follow-up 3 months and 6 months (mid-study results) 
Outcome measures Pain (VAS); Lequesne’s Index of disease severity; withdrawals; Adjunctive NSAID use. 
Effect size  

 
Pain 
• The Urethane insole + strapping + NSAID was better than the rubber insole + NSAID for: 

o Pain, VAS (change from baseline) at 3 months, mid-study (-16.4 and –2.8 respectively) and at 6 months, mid-
study (-17.3 and –3.6 respectively). 

 
Function 
• The Urethane insole + strapping + NSAID was better than the rubber insole + NSAID for: 

o Lequesne’s index of disease severity (change from baseline) at 3 months, mid-study (-2.1 and –0.7 
respectively) and at 6 months, mid-study (-2.2 and –0.9 respectively). 

Withdrawals 
• There was NS difference between the groups for number of study withdrawals. 
 
Adjunctive NSAID use 
• The Urethane insole + strapping + NSAID was better than the rubber insole + NSAID for: 

o Number of patients who discontinued NSAIDs due to pain relief (58.6% and 53.1% respectively). 
 
• The Urethane insole + strapping + NSAID was similar to the rubber insole + NSAID for: 

o Number of patients who discontinued NSAIDs due to AEs (3.4% and 3.1% respectively). 
 

Outcome, change from baseline Urethane 
Insole + 
strapping + 
NSAID 

Rubber Insole + 
NSAID 
 

P value 

Lequesne’s Index of Disease severity, mean 
3 months 
6 months 

 
-2.1 
-2.2 

 
-0.7 
-0.9 

 
Not mentioned 
Not mentioned 

Pain, VAS, mean 
3 months 
6 months 

 
-16.4 
-17.3 

 
-2.8 
-3.6 

 
Not mentioned 
Not mentioned 

Total Withdrawals, N (%) 3 (9) 2 (6) 0.67 
Discontinued NSAIDs due to pain relief, N (%) 17 (58.6) 17 (53.1) Not mentioned 
Discontinued NSAIDs due to AEs, N (%) 1 (3.4) 1 (3.1) Not mentioned 



 
 
• Randomisation method by date of birth  
• No mention of blinding – however assessors did not know the objective of the study 
• No ITT analysis 

Funding Not mentioned 
Ref ID 2458 
Bibliographic 
reference 

Y. Toda, N. Tsukimura, and N. Segal. An optimal duration of daily wear for an insole with subtalar strapping in patients with varus 
deformity osteoarthritis of the knee. Osteoarthritis & Cartilage 13 (4):353-360, 2005. 

Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy of laterally wedged insole (urethane) with subtalar strapping worn for different lengths of time versus 
subtalar strapping in women with knee OA.  

Number of patients Total N=81; N=18 (insole + strapping – long wear <10hrs), N=20 (insole + strapping – medium wear 5-10hrs), N=21 (insole + 
strapping – medium wear <5hrs), N=22 (placebo - subtalar strapping only)  
Single centre trial: Japan  

Patient 
characteristics 

 
Baseline characteristics Insole + 

strapping – 
long  
(N=18) 

Insole + 
strapping – 
medium 
(N=20) 

Insole + 
strapping – 
short (N=21) 

Placebo – 
strapping 
(N=22) 

Age, years, mean (SD) 64.7 (9.7) 64.1 (12.3) 63.6 (9.9) 62.0 (9.8) 
BMI, kg/m2, mean (SD) 24.2 (2.3) 23.8 (3.2) 24.5 (4.0) 25.5 (4.3) 
OA duration, years, mean (SD) 4.5 (3.9) 3.7 (6.7) 3.2 (4.4) 2.7 (2.0) 
Lequesne Index of disease severity, mean (SD) 10.0 (5.1) 9.4 (5.5) 10.0 (3.7) 9.7 (4.4) 
Kellgren-Lawrence Grade, N (%) 

II 
III 
IV 

 
13 (72) 
4 (22) 
1 (6) 

 
17 (85) 
1 (5) 
2 (10) 

 
17 (81) 
3 (14) 
1 (5) 

 
19 (86) 
1 (5) 
2 (9) 

 
• All participants were women and had medial compartment Knee OA (radiographically diagnosed, ACR criteria), >45 years 

old 
•  Patients were excluded if they had Steinbroker functional class of IV, Kellgren and Lawrence grade IV, bilateral knee OA, 

lateral compartment knee OA, secondary knee OA, hip OA, ankle OA, deformities of the foot or any disease treated with 
insoles, previous ankle arthrodesis, tibial osteotomy and IA corticosteroids injection within the previous month, changes in 
drug treatment for OA within the previous week. 

• All adjunctive therapies (except the study NSAID) were discontinued. 
• There were NS differences between the groups for baseline characteristics 

Intervention • Long-wear group (>10 hrs/day): Laterally wedged insoles made of urethane with subtalar strapping + adjunctive therapy 



NSAID (acemetacine, 30 mg; orally twice/day). 
 
• Medium-wear group (5-10 hrs/day): Laterally wedged insoles made of urethane with subtalar strapping + adjunctive therapy 

NSAID (acemetacine, 30 mg; orally twice/day). 
 
• Short-wear group: Laterally wedged insoles made of urethane with subtalar strapping + adjunctive therapy NSAID 

(acemetacine, 30 mg; orally twice/day). 
 
In all groups, the insoles had an elevation of 12 mm; the insoles were wrapped and fixed to the skid by an adhesive elastic 
bandage with a rough surface. Insoles were fixed to an ankle sprain support designed to fit around the ankle and subtalar joints. 

Comparison Placebo group: Subtalar strapping + adjunctive therapy NSAID (acemetacine, 30 mg; orally twice/day). 
Length of follow-up 2 weeks (end of treatment) 
Outcome measures Lequesne’s Index of disease severity; % remission [(change from baseline score/baseline score) x100]; withdrawals; AEs. 
Effect size  

 
Function 
• Urethane insoles + strapping + NSAID worn for the medium length of time (5-10 hrs/day) was significantly better than the 

short-length (<5 hrs/day), long length (>10 hrs/day) and placebo (subtalar strapping only) groups for: 
o Lequesne’s Index of disease severity, % remission at 2 weeks, end of treatment (both: p=0.001). 

 
Withdrawals 
• There were no study withdrawals. 
 
 

Outcome at 2 weeks, change from baseline Insole + 
strapping – 
long (N=18) 

Insole + 
strapping – 
medium (N=20) 

Insole + 
strapping – 
short (N=21) 

Placebo – 
strapping 
(N=22) 

Lequesne’s Index of Disease severity, mean -1.7 -6.4 -4.0 -2.2 
Lequesne’s Index, % remission 

Median 
 
-1.0 

 
-4.0 

 
-4.0 

 
-1.5 

Total Withdrawals, N (%) 0 (0) 0 (0 0 (0) 0 (0) 
 
 
• Randomisation method by date of birth  
• No mention of blinding – however assessors did not know the objective of the study 
• ITT analysis 

Funding Not mentioned 
Ref ID 2456 



Bibliographic 
reference 

Y. Toda and N. Tsukimura. A 2-year follow-up of a study to compare the efficacy of lateral wedged insoles with subtalar strapping 
and in-shoe lateral wedged insoles in patients with varus deformity osteoarthritis of the knee. Osteoarthritis & Cartilage 14 
(3):231-237, 2006. 

Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy and safety of laterally wedged insole (urethane) with subtalar strapping versus normal lateral wedge 
(inserted insole) in women with knee OA.  

Number of patients Total N=66; N=32 (Urethane insole + strapping + NSAID), N=34 (Rubber insole + NSAID)  
Single centre trial: Japan  

Patient 
characteristics 

 
Baseline characteristics Urethane 

Insole + 
strapping + 
NSAID 
(N=29) 

Rubber 
Insole + 
NSAID 
(N=32) 

Age, years, mean (SD) 63.1 (7.9) 66.4 (7.4) 
Weight, kg, mean (SD) 58.6 (8.3) 59.0 (8.1) 
OA duration, years, mean (SD) 5.7 (7.3) 5.5 (6.5) 
Lequesne Index of disease severity, mean (SD) 9.7 (5.0) 9.9 (5.0) 
Pain, VAS, mean (SD) 50.0 (18.7) 48.1 (20.8) 
Use of adjunctive NSAIDs, N (%) 25 (86) 27 (84) 

 
• All participants were women and had medial compartment Knee OA (radiographically diagnosed, ACR criteria). 
• Patients were excluded if they were Steinbroker functional class IV, had lateral knee OA, bilateral knee OA, secondary 

knee OA, hip or ankle OA, deformities of the foot or any disease treated with insoles, previous ankle arthrodesis, tibial 
osteotomy and IA corticosteroids injection within the previous month. 

• Patients being treated with NSAIDs were not excluded. 
• All NSAID therapies (except the study NSAID) were discontinued. 
• There were NS differences between the groups for baseline characteristics. 

 
 
NOTE: The results presented in this paper are the end of study results of a long-term trial (6 months mid-study data are 
presented by Ref ID 2458). The original 6 month trial was extended to 2 years. 

Intervention Strapped insole: Laterally wedged insoles made of urethane with subtalar strapping + adjunctive therapy NSAID (lornoxicam, 4 
mg; orally twice/day). 
 
The insoles had an elevation of 12 mm and were strapped to an ankle sprain support designed to fit around the ankle and 
subtalar joints. 

Comparison Inserted insole: Traditional inserted insole – a lateral heel wedge made of rubber + adjunctive therapy NSAID (lornoxicam, 4 mg; 
orally twice/day). 



 
The insoles had an elevation of 6.35 mm. In both groups,  participants were instructed to use the insole whenever wearing shoes, 
for 3-6 hours/day. Daily wear was limited since 89% of participants were Japanese housewives who remove their shoes in their 
home. Participants could elect to discontinue adjunctive therapy if they had relief of knee pain or experienced AEs including 
stomach ache. In the first part of the study (6 months) the NSAID used was acemetacine but for this extension of the trial it was 
replaced by lornoxicam which is known to have a longer half-life than acemetacine. 

Length of follow-up 2 years (end of study results) 
Outcome measures Pain (VAS); Lequesne’s Index of disease severity; withdrawals; Adjunctive NSAID use. 
Effect size  

 
Function 
• Urethane insole + strapping + NSAID was better than the rubber insole + NSAID for: 

o Lequesne’s index of disease severity (change from baseline) at 2 years, end of study (-2.4 and –0.3 
respectively). 

 
• There was NS difference between the urethane insole + strapping + NSAID and the rubber insole + NSAID for: 

o Progression of Kellgren-Lawrence Grade at 2 years, end of study. 
 
Withdrawals 
• There was NS difference between the groups for number of study withdrawals. 
 
Adjunctive NSAID use 
• Urethane insole + strapping + NSAID was better than the rubber insole + NSAID for: 

o Number of days with NSAID intake over the 2 years (36.1% and 42.2% respectively); 
o Number of patients who discontinued NSAIDs due to GI (stomach ache) AEs (N=1, 4.8% and N=2, 9.5% 

respectively). 
 

Outcome at 2 years, change from baseline Urethane 
Insole + 
strapping + 
NSAID 
(N=21) 

Rubber Insole + 
NSAID  
(N=21) 
 

P value 

Lequesne’s Index of Disease severity, mean -2.4 -0.3 Not mentioned 
Total Withdrawals, N (%) 8 (28) 11 (34) 1.0 
Number of days with NSAIDs intake over 2 years, N 
(%) 

50.8 (36.1) 79.0 (42.2) Not mentioned 

Discontinued NSAIDs due to AEs*, N (%) 1 (4.8) 2 (9.5) Not mentioned 
K-L grade progression, N (%) 0 (0) 2 (9.5) 0.49 

*Stomach ache 
 
• Randomisation method by date of birth  



• No mention of blinding – however assessors did not know the objective of the study 
• No ITT analysis 

Funding Not mentioned 
Ref ID 2451 
Bibliographic 
reference 

Y. Toda and N. Tsukimura. A comparative study on the effect of the insole materials with subtalar strapping in patients with 
medial compartment osteoarthritis of the knee. Modern Rheumatology 14 (6):459-465, 2004. 

Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy and safety of laterally wedged insoles made of sponge rubber with subtalar strapping versus laterally 
wedged insoles made of urethane with subtalar strapping in women with knee OA.  

Number of patients Total N=84; N=42 (sponge rubber insoles + strapping + NSAID), N=42 (Urethane insoles + strapping + NSAID)  
Single centre trial: Japan  

Patient 
characteristics 

 
Baseline characteristics Rubber insoles 

+ strapping + 
NSAID 
(N=42) 

Urethane 
insoles + 
strapping + 
NSAID 
(N=42) 

Age, years, mean (SD) 64.2 (8.8) 62.8 (9.0) 
Weight, kg, mean (SD) 60.4 (8.7) 57.6 (8.2) 
OA duration, years, mean (SD) 4.2 (5.0) 2.3 (4.5) 
Lequesne Index of disease severity, mean 
(SD) 

9.5 (5.1) 9.7 (5.2) 

Kellgren-Lawrence Grade, N (%) 
II 
III 

 
32 (76) 
10 (24) 

 
37 (88) 
5 (12) 

 
• All participants were women and had medial compartment Knee OA (radiographically diagnosed, ACR criteria), >45 years 

old 
• Patients were excluded if they had Steinbroker functional class of IV, Kellgren and Lawrence grade IV, bilateral knee OA, 

lateral compartment knee OA, secondary knee OA, hip OA, ankle OA, deformities of the foot or any disease treated with 
insoles in the past 6 months, previous ankle arthrodesis, tibial osteotomy and IA corticosteroids injection within the previous 
month 

• All adjunctive therapies (except the study NSAID) were discontinued, including IA hyaluronan injections and physical 
therapy 

• There were NS differences between the groups for baseline characteristics 
Intervention Laterally wedged insoles made of sponge rubber with subtalar strapping + adjunctive therapy NSAID (acemetacine, 30 mg; orally 

twice/day). 
Comparison Laterally wedged insoles made of urethane with subtalar strapping + adjunctive therapy NSAID (acemetacine, 30 mg; orally 

twice/day). 



 
In both groups, the insoles had an elevation of 12 mm; the 2 insoles were formed into the same shape and colour. Insoles were 
wrapped and fixed to the skid by an adhesive elastic bandage with a rough surface. Insoles were fixed to an ankle sprain support 
designed to fit around the ankle and subtalar joints. 

Length of follow-up 4 weeks (end of treatment) 
Outcome measures Lequesne’s Index of disease severity; % remission [(change from baseline score/baseline score) x100]; withdrawals; AEs. 
Effect size  

 
Function 
• Urethane insoles + strapping + NSAID was significantly better than rubber insoles + strapping + NSAID for: 

o Lequesne’s Index of disease severity, % remission at 4 weeks, end of treatment (p=0.001). 
 
Withdrawals 
• There were no study withdrawals. 
 
AEs 
• Urethane insoles + strapping + NSAID was significantly better than rubber insoles + strapping + NSAID for: 

o Total number of AEs (p=0.028). 
 
 

Outcome at 4 weeks, change from baseline Rubber insoles 
+ strapping + 
NSAID 
(N=42) 

Urethane 
insoles + 
strapping + 
NSAID 
(N=42) 

p value 

Lequesne’s Index of Disease severity, mean -2.9 -5.3 Not mentioned 
Lequesne’s Index, % remission 

Mean (SD) 
Median 

 
-24.0 (51.9) 
-20.1 

 
-58.4 (34.9) 
-62.3 

 
Not mentioned 
0.001 

Total AEs*, N (%) 17 (40.5) 8 (19.0) 0.028 
Total Withdrawals, N (%) 0 (0) 0 (0) NS 

*AEs included foot pain, popliteal pain and low back pain 
 
• Randomisation method by date of birth  
• Double blind 
• No mention of ITT analysis, however no dropouts 

Funding Not mentioned 
Ref ID 547 
Bibliographic 
reference 

J. Cushnaghan, C. McCarthy, and P. Dieppe. Taping the patella medially: a new treatment for osteoarthritis of the knee joint? 
BMJ 308 (6931):753-755, 1994. 



Study type and 
evidence level 

RCT cross-over design: 1+ 

Aim To assess the efficacy of Neutral taping versus medial taping versus lateral taping in adults with knee OA.  
Number of patients Total N=14 

Single centre trial: UK  
Patient 
characteristics 

 
• All participants were aged 55 to 84 years, mean 70.4 years [4 men and 10 (71%) women], had knee OA in the 

patellofemoral and tibiofemoral compartments (Radiographic diagnosis, ACR criteria), anterior knee pain and difficulty 
walking and with steps and stairs. 

• Only the most symptomatic knee was used in the study. 
Intervention Neutral taping kept on for 4 days 

 
Neutral tape was applied directly over the front of the patella, without any pressure 

Comparison Medial taping kept on for 4 days; tape pulled the patella to the medial side of the knee joint 
Lateral taping kept on for 4 days; tape  pulled the patella to the lateral side of the knee joint 

Length of follow-up 4 days of treatment  with 3 day interval between cross-over treatments 
Outcome measures Pain (VAS); change in symptoms (better, same or worse); patient preference; AEs 
Effect size  

MEDIAL vs NEUTRAL TAPING 
• Medial taping was significantly better than neutral taping for: 

o Daily Pain, VAS at 4 days, end of treatment (p<0.05); 
o Patient’s change scores (Number of patients ‘better’) at 4 days, end of treatment (<0.05); 
o Pain on standing, VAS (change from baseline) at 6 months, end of treatment (-1.2 and -0.3 respectively); 
o Patient’s preference (p<0.05). 

 
MEDIAL vs LATERAL TAPING 
• Medial taping was significantly better than lateral taping for: 

o Daily Pain, VAS at 4 days, end of treatment (p<0.05); 
o Patient’s change scores (Number of patients ‘better’) at 4 days, end of treatment (<0.05); 
o Pain on standing, VAS (change from baseline) at 6 months, end of treatment (-1.2 and -0.3 respectively); 

 
• There was NS difference between medial and lateral taping for: 

o Patient’s preference (p<0.05). 
 
AEs 
• No AEs were reported during the trial. 

 
 
• Randomisation by random number allocation 
• Single blind 



• No mention of ITT analysis or drop-outs 
• Wash-out period included between treatments 

Funding Arthritis and Rheumatism 
Ref ID 212 
Bibliographic 
reference 

Chan GN Smith AW Kirtley. Changes in knee moments with contralateral versus ipsilateral cane usage in females with knee 
osteoarthritis. Clinical biomechanics 20 (4):396-404, 2005. 

Study type and 
evidence level 

RCT cross-over design: 1+ 

Aim To assess the efficacy of contralateral cane versus ipsilateral cane versus no cane in adults with knee OA.  
Number of patients Total N=14 

Single centre trial: China 
Patient 
characteristics 

 
• All participants had knee OA (ACR criteria); and experienced knee pain during walking on level ground on most days in the 

previous month and were community ambulators without assistive devices.  
• Subjects were excluded if they had knee trauma/surgery, sensory disturbance in the lower extremities or symptomatic 

arthritis in joints other than the knee. 
• Baseline characteristics: All subjects were female; mean age 61.8 years (SD 9.4); weight 59.8 kg (SD 7.1); mean Knee 

pain scale, KPS score 2.9 (SD 0.6); mean Lequesne Algofunctional Index score 11.6 (2.8). 
Intervention Ipsilateral cane 
Comparison Contralateral cane 

 
No walking aid 
 
Participants in all groups walked aided or unaided by canes and measurements were taken. 

Length of follow-up Immediate – measurements taken before and after using cane. 
Outcome measures Walking speed, cadence, stride length. 
Effect size  

IPSILATERAL CANE vs NO CANE 
• The Ipsilateral cane was significantly better than no cane (unaided walking) for: 

o Walking speed, m/s (p=0.00); 
o Cadence, steps/min (p<0.001). 

 
• There was NS difference between the Ipsilateral cane and no cane (unaided walking) for: 

o Stride length. 
 
 
CONTRALATERAL CANE vs NO CANE 
• The Contralateral cane was significantly better than no cane (unaided walking) for: 

o Walking speed, m/s (p=0.00); 
o Cadence, steps/min (p<0.001). 



 
• There was NS difference between the Contralateral cane and no cane (unaided walking) for: 

o Stride length. 
 
 

Outcome Ipsilateral cane 
(N=14) 

Contralateral 
cane 
(N=14) 

Unaided (N=14) P value 
Ipsilat vs 
unaided 

P value 
Ipsilat vs 
unaided 

Walking speed, m/s (SD) 0.72 (0.14) 0.76 (0.11) 0.96 (0.11) 0.00 0.00 
Cadence, steps/min (SD) 79.2 (9.5) 81.6 (9.9) 101.9 (10.1) <0.001 <0.001 
Stride length, m (SD) 1.1 (0.1) 1.1 (0.1) 1.1 (0.1) NS NS 

 
• Randomisation method not mentioned 
• No mention of blinding 
• ITT analysis and no drop-outs 
• 5 minute rest period between each walking condition (wash-out period) 

Funding Hong Kong Polytechnic University 
Ref ID 599 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

K. Baker, J. 
Goggins, H. 
Xie, K. 
Szumowski, 
M. LaValley, 
D. J. Hunter, 
and D. T. 
Felson. A 
randomized 
crossover trial 
of a wedged 
insole for 
treatment of 
knee 
osteoarthritis. 
Arthritis 
Rheum 56 
(4):1198-1203, 
2007. 
 

RCT (cross-over): 
1+ 
 
Single centre trial in 
USA. 
 
 
• Randomisation 

(method not 
mentioned) 
stratified by K-L 
grade of 4 or <4 
and by unilateral 
or bilateral knee 
OA. 

• Allocation 
concealment 

• Not true ITT 
analysis 

Total N=90 
(N=45 
lateral 
wedge, 
N=41 
neutral 
wedge). 
 
Drop-outs 
at 6 months 
follow-up: 
N=4 (4%).   
 
 

Inclusion criteria: Age ≥50 years, medial (but 
not lateral) tibiofemoral narrowing (≥1 on a 0-3 
point scale) knee OA (radiographic evidence),  
at least moderate pain for 2 of the 5 items on 
WOMAC pain subscale. 
 
Exclusion criteria: Bed- or chair- bound or 
usually used an ambulation aid to walk; had 
limited ability to wear shoes (<8 hrs/day); 
undergone amputation of or aprevious trauma 
to a foot; foot sores or ulcers; neuropathy 
attributable to diabetes or other causes; pain 
emanating more from the back or hip than 
from the knee; symptomatic comorbid disease 
that limited walking more than knee ain limited 
walking; had corticosteroid injection in the 
knee in the month before screening; had 
bilateral TKRs or plans for TKR surgery during 
the trial period; had known inflammatory 
arthritis; failed to pass the run-in test  (patients 

Lateral-wedged 
insole (5 degrees) 
on the side of the 
affected knee. 
Mean medial-
lateral thickness 
1/8 inch-thick). 
 
 
Insoles in both 
groups were made 
of the same 
material. 
Participants 
returned twice 
during each 
treatment period 
for assessments. 
 
Patients with 

Neutral 
wedged insole 
(flat, 1/8 inch-
thick shoe 
insert) on the 
side of the 
affected knee. 

6 weeks 
of 
treatment 
followed 
by 4 
weeks 
washout 
and then 
6 weeks 
with the 
cross-
over 
treatment. 

WOMAC (pain, 
disability); overall 
knee pain (VAS); 
50-foot walk time; 5 
chair stand time; 
use of 
analgesics/NSAIDs; 
pain with palpation 
of the joint; pain 
with passive 
motion; pain at rest.  
 

Grant 
from 
the 
NIH. 



ID 2832 
 

• Power study (for 
WOMAC score) 

• Double blind 
• Wash-out period 

included 

excluded if had knee pain due to pes anserine 
tenderness); undergone initiation of 
glucosamine and/or chondroitin and/or NSAID 
treatment 2 months prior to screening. 
 
Baseline characteristics: 
LATERAL WEDGE INSOLE - 53% female; 
mean age 68 years (SD 8.7); WOMAC pain 
268 (SD 115); 69% unilateral OA. 
 
NEUTRAL WEGDE INSOLE - 66% female; 
mean age 68 years (SD 9.9); WOMAC pain 
263 (SD 95); 63% unilateral OA. 
 
There were NS differences between the 
groups for baseline characteristics. 

unilateral medial 
knee OA had lateral-
wedged shoe insole 
on the side of the 
diseased knee and 
neutral insole on 
side of the 
unaffected knee. 
Those with bilateral 
medial knee OA 
were treated with 
lateral-wedged 
insoles on both 
sides. 
 

Effect size 
 
There was NS difference in treatment efficacy if the patients were randomised to the neutral insert or the wedged insert first 
 
• There was NS difference between the Lateral and neutral wedged insoles for:  

o WOMAC Pain 
o WOMAC disability 
o Overall pain (VAS) 
o 50-foot walk time;  
o 5 chair stand time; 
o Clinical improvement in WOMAC pain (score ≥50 points) 
o Pain improvement in patients with KL grade 4 compared to KL grade <4 
o Pain improvement in patients with BMI <30 kg/m2 compared to patients with BMI ≥30 kg/m2 
o Number of days receiving rescue medication 

 
Bibliographic reference H. Berry. Controlled trial of a knee support ('Genutrain') in patients with osteoarthritis of the knee. European Journal of 

Rheumatology and Inflammation 12 (3):30-34, 1992. 
Study type and 
evidence level 

RCT: 1- 

Aim To assess the efficacy of Genturain Knee Support + standard therapy versus Standard therapy (analgesics + Physiotherapy) in 
adults with knee OA.  

Number of patients Total N=170; N=83 (Genturain Knee Support + Standard therapy), N=87 (Usual care – analgesics + physiotherapy) 
Single centre trial: UK 

Patient characteristics  
 



• Baseline characteristics: N=33 male, N=137 female; Mean age 63.2 years (range 32 to 87 years); mean weight 65.9 kg 
(range 40 to 123 kg); median duration of OA symptoms 48 months (range 1 month to 45 years). Author’s state that the 2 
groups were well matched for baseline characteristics. 

• All participants were > 18 years and had symptomatic knee OA. 
• Patients were excluded if they had history of major knee injury, meniscal injury or knee surgery, evidence of RA or other 

inflammatory arthropathy or had significant concomitant arthritis of the hips or ankles. Patients whose leg size and/or shape 
was such that no standard size of Genturain would be suitable were also excluded. 

• NSAIDs and corticosteroids wer allowed only if such therapy had been received at stable dosage for at least 6 months prior 
to the trial and in such cases was to be continued unchanged throughout the trial period. 

Intervention Genturain Knee Support + Standard therapy – knee support instructed to be worn throughout the day, every day. 
Comparison Standard therapy 

 
All patients in both groups received standard therapy – analgesics or anti-inflammatory drugs + physiotherapy (including heat 
treatment where appropriate). 

Length of follow-up 6 weeks (end of treatment) 
Outcome measures Pain, VAS (night pain, daytime rest pain, pain during activity); Patient’s overall assessment (6-point scale); withdrawals. 
Effect size  

Pain 
• Genturain knee support + standard care was significantly better than standard care alone for: 

o Pain during daytime rest (change from baseline) at 6 weeks, end of treatment (p<0.06); 
o Pain during activity (change from baseline) at 6 weeks, end of treatment (p<0.0001). 

 
• There was NS difference between Genturain knee support + standard care for: 

o Night Pain (change from baseline) at 6 weeks, end of treatment. 
 
 
Patient’s overall assessment 
• Genturain knee support + standard care was significantly better than standard care alone for: 

o Patient’s overall assessment of improvement, 6-point scale (change from baseline) at 6 weeks, end of treatment 
(p<0.002). 

 
Withdrawals 
Pain 
• Genturain knee support + standard care  and standard care alone were similar for: 

o Total number of withdrawals (1.2% and 3.4% respectively). 
 
 
 



Outcome at 6 weeks, change from baseline Genturain 
Knee 
Support + 
Standard 
therapy  

Standard 
therapy 

p value 

Pain, VAS, % mean reduction 
Pain during daytime rest 
Pain during activity 
Night Pain 

 
7.0 
16.0 
10.0 

 
2.0 
5.5 
2.5 

 
<0.05 
<0.0001 
0.06 

Patient’s overall assessment, 6 point scale, N (%) 
Improvement - score 4 or 5 

 
62 (76) 

 
30 (36) 

  
<0.002 

Total Withdrawals, N (%) 1 (1.2) 3 (3.4) Not mentioned 
 
• Randomisation using a randomisation code  
• No mention of blinding 
• ITT analysis not mentioned (however low number of withdrawals) 

Funding Not mentioned; however, the knee support Genutrain supplied by Bauerfeind UK. 
Ref ID 593 
Bibliographic reference Hinman RS Bennell KL Crossley KM McConnell. Immediate effects of adhesive tape on pain and disability in individuals with knee 

osteoarthritis. Rheumatology 42 (7):865-869, 2003. 
Study type and 
evidence level 

RCT cross-over design: 1- 

Aim To assess the efficacy of Therapeutic taping versus neutral taping in adults with knee OA.  
Number of patients Total N=18 

Single centre trial: Australia  
Patient characteristics  

• All participants were aged mean 66.9 years [6 men and 12 (67%) women], BMI 29.4 kg/m2, had knee OA (ARC clinical and 
radiological criteria), knee pain on most days of the previous month (average pain > 3 cm on VAS), and pain on climbing 
stairs (average pain > 3 cm on VAS) and were independent in ADL. Patients had mean duration of symptoms for 9.8 years 
and WOMAC score of 7.9 (pain), 4.0 (stiffness) and 27.6 (function). 44% of participants had mild OA (grade I/II) and 56% 
were severe (grade III/IV). 

• Patients were excluded if they had physiotherapy treatment or knee surgery (previous 12 months), lower limb joint 
replacement, Synvisc or IA steroid injection in previous 6 months, systemic arthritic condition, severe medical condition 
precluding safe testing or a past allergic tape reaction. 

• Those taking NSAIDs had been on a stable dose over the previous 2 weeks. 
• Only the most symptomatic knee was used in the study. 

Intervention Therapeutic tape 
 
Therapeutic tape: 2 pieces of rigid tape applied a medial patellar tilt and corrected lateral and AP tilt. 2 further pieces of tape 
applied distal to the patella unloaded the infrapatellar fat pad. Undertape (hypoallergenic) was applied beneath all rigid tape to 



prevent skin irritation. 
Comparison Neutral taping ( hypoallergenic undertape) 

 
Tape was applied over the same areas of skin as the therapeutic tape. 

Length of follow-up Immediate with 5 mins rest between treatments 
Outcome measures Pain (VAS); Function (Walking speed, Step test – number of steps in 15 secs, TUG test – time to rise from standard arm chair and 

walk around a cone 3 m away, return to chair and sit down); AEs 
Effect size  

• Therapeutic taping was significantly better than neutral taping for: 
o Pain climbing stairs, VAS (p=0.007); 
o Pain on gait, VAS (p=0.002); 
o Pain during step test, VAS (p=0.01); 
o Pain during TUG test, VAS (p=0.044); 
o Step Test (function), p=0.004. 

 
• There was NS difference between therapeutic and neutral taping for: 

o Walking speed, secs; 
o TUG test (function). 

 
AEs 
• No AEs were reported during the trial. 

 
 

Outcome Neutral tape vs 
Therapeutic tape, 
Mean difference  

95% CI p value 

Pain, VAS, mean (SD) 
Stairs 
Gait 
Step Test 
TUG test 

 
1.00 (1.24) 
1.28 (1.41) 
0.72 (1.02) 
0.61 (1.42) 

 
0.39 to 1.61 
0.58 to 1.98 
0.22 to 1.23 
-0.01 to 1.32 

 
0.007 
0.002 
0.010 
0.044 

Function, mean (SD) 
Walking speed 
Step test 
TUG test 

 
0.00 (0.00) 
-0.89 (1.13) 
0.41 (1.03) 

 
0.00 to 0.00 
-1.45 to -0.33 
-0.01 to -0.92 

 
0.579 
0.004 
0.106 

 
 
• Randomisation using a balanced Latin square design 
• No mention of blinding 
• No mention of ITT analysis or drop-outs 



• Small trial 
• 5 mins rest to serve as a wash-out period between treatments 

Funding Grant from National Health and Medical Reserch council, the ANZ Xharitable Trusts, the Australian Physiotherapy Association and 
the Arthritis Foundation of Australia. 

Ref ID 604 
Bibliographic reference Y. C. Huang, K. Harbst, B. Kotajarvi, D. Hansen, M. F. Koff, H. B. Kitaoka, and K. R. Kaufman. Effects of ankle-foot orthoses on ankle and foot kinematics 

in patient with ankle osteoarthritis. Archives of Physical Medicine & Rehabilitation 87 (5):710-716, 2006. 
Study type and 
evidence level 

RCT cross-over design: 1- 

Aim To assess the efficacy of ankle-foot orthoses (AFO) in selectively restricting ankle joint motion in adults with ankle OA.  
Number of patients Total N=13  

 Single centre trial: Taiwan 
Patient characteristics  

• Baseline data: mean age 51 years (SD 17), 7 men and 6 (46%) women, N=10 had post-traumatic ankle OA and N=3 had primary degenerative ankle 
OA (clinical and radiographic diagnosis).  

• Patients were excluded if they had any concomitant arthritis in any lower extremity joints, previous arthrodesis, joint replacement of the lower 
extremity, systemic ir neuromuscular disorders affecting gait. 

Intervention Custom-made ankle-foot orthosis (AFO) 
Comparison • Rigid hindfoot orthosis (HFO-R) 

• Articulated hindfoot orthosis (HFO-A) 
• Control - Shoe without orthosis (unbraced) 

Length of follow-up Immediate 
Outcome measures Restriction of triplanar ankle ROM during walking over the following conditions: Level ground, ascending and descending ramp (2.4m, set at angle of 10o) 

Side slope - low (arthritic ankle lower than unaffected side - set at angle of 10o), Side slope - high (arthritic ankle higher than unaffected side - set at angle 
of 10o), 

Effect size  
 
CONCLUSIONS: The HFO-R provided selected restriction to the ankle-hindfoot motion but also allowed sufficient forefoot motion compared to the AFO. 
HFO-R was found to be the best option of all tested orthoses for treating patients with ankle OA pain arising from ankle motion. HFO-R was found to be the 
best orthosis for selectively restricting ankle motion while walking on level surfaces, walking on incline and declines and walking on side slopes.  
 

 

• Randomisation method not mentioned 
• No mention of blinding 
• No mention of ITT analysis, however no dropouts 
• Small trial 

Funding National Institutes of Health 
Ref ID 2450 

Bibliographic reference Richards JD, Sanchez Ballester. A comparison of knee braces during walking for the treatment of osteoarthritis of the medial 



compartment of the knee. Journal of bone and joint surgery. British volume. 87 (7):937-939, 2005. 
Study type and 
evidence level 

RCT cross-over design: 1- 

Aim To assess the efficacy of 2 types of knee braces during walking in adults with knee OA.  
Number of patients Total N=12 

Single centre trial: UK  
Patient characteristics  

• All participants were aged 50 to 75 years [7 men and 5 (42%) women], were physically active, had unilateral knee OA of the 
medial compartment (radiographic diagnosis), were Larsen Grade 2 to 4.  

• Patients were excluded if they had significant hip, back or contralateral leg symptoms, had not undergone an arthroscopy 
within the preceding 6 months. 

• Patients were advised to continue to take any current medication and not to begin new treatment. 
Intervention Non-valgus bracing, worn every day 
Comparison Valgus bracing, worn every day 
Length of follow-up 6 months then cross-over to second brace for 6 months 
Outcome measures Pain (VAS); HSS score; Knee flexion and extension. 
Effect size  

Pain 
• The valgus brace was better than the non-valgus brace for: 

o Pain at rest, VAS (change from baseline) at 6 months, end of treatment (-2.0 and -1.3 respectively); 
o Pain on walking, VAS (change from baseline) at 6 months, end of treatment (-2.6 and -0.6 respectively); 
o Pain on standing, VAS (change from baseline) at 6 months, end of treatment (-1.2 and -0.3 respectively); 
o Pain climbing stairs, VAS (change from baseline) at 6 months, end of treatment (-2.6 and -0.6 respectively). 

 
Function 
• There was NS difference between the valgus brace and the non-valgus brace for: 

o Knee flexion at heel strike and during loading, degrees (change from baseline) at 6 months, end of treatment; 
o Knee extension during midstance and during swing, degrees (change from baseline) at 6 months, end of 

treatment; 
o HSS score (change from baseline) at 6 months, end of treatment. 

 
 

Outcome, change from baseline Non-valgus 
brace 

Valgus brace p value 

Pain, VAS, mean 
Rest 
Walking 
Standing 
Stairs 

 
-1.3 
-0.6 
-0.3 
-0.6 

 
-2.0 
-2.6 
-1.2 
-2.6 

 
Not mentioned 
Not mentioned 
Not mentioned 
Not mentioned 

Knee flexion, degrees, mean     



At heel strike 
During loading 

+3.4 
+3.5 

+1.1 
-0.7 

1.000 
0.516 

Knee extension, degrees, mean  
During midstance 
During swing 

 
+2.9 
+2.6 

 
-1.8 
-6.0 

 
0.211 
0.048 

HSS score, mean +4.2 +16.4 Not mentioned 
 
 
• Randomisation method not mentioned 
• No mention of blinding 
• No mention of ITT analysis or drop-outs 
• No wash-out period between treatments 

Funding Not mentioned 
Ref ID 625 

Bibliographic reference Weiss S. Lastayo. Splinting the degenerative basal joint: custom-made or prefabricated neoprene? Journal of hand therapy: official journal of the 
American Society of Hand Therapists. 17 (4):401-406, 2004. 

Study type and evidence 
level 

RCT cross-over design: 1- 

Aim To assess the efficacy of a prefabricated neoprene splint versus custom-made neoprene splint in adults with thumb (CMC) OA.  
Number of patients Total N=25 

Single centre trial: USA  
Patient characteristics  

• All participants had stage 1 or 2 CMC hand OA (radiographic and clinical diagnosis); 84% female; symptom duration of 6 months (48%), 6 
months – 1 year (20%) and 1-5 years (32%). No patients had concomitant problems (DeQuervains tendonitis, carpal tunnel syndrome or 
scaphotrapezial trapezoid arthritis). 

Intervention Prefabricated short neoprene splint (PFN) 
 
This splint encompassed the CMCJ and MPJ while allowing full motion of the interphalangeal joint by cutting the splint down if needed. 

Comparison Custom-made short-opponens thermoplastic splint (CMT) 
 
This splint immobilized the CMC joint only, leaving the MPJ and the interphalangeal joint free. 

Length of follow-up 1 week then cross-over to second splint for 1 week 
Outcome measures Pain (VAS); Splint/pinch pain; Tip pinch (kg); Activities of daily living (ADL). 
Effect size  

PFN was significantly better than CMT for: 
o Thumb pain at rest (p=0.019); 
o Pinch strength (p=0.012) 
o Pain during the pinch test (p=0.002) 
o Splint satisfaction (p<0.001) 
o Activities of daily living 



 
 
• Randomisation method not mentioned  
• Blinding not mentioned 
• No mention of drop-outs or ITT 
• No baseline characteristics given for each group 
• No wash-out between interventions  
• Small trial 

Funding Not mentioned 
Ref ID 646 

In adults with OA, are assistive devices (such as tap turners) more effective than no devices in improving function and quality of life? 
Bibliographic reference Stamm TA Machold KP Smolen JS Fischer S Redlich. Joint protection and home hand exercises improve hand function in patients 

with hand osteoarthritis: a randomized controlled trial. Arthritis and Rheumatism 47 (1):44-49, 2002. 
Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy of Joint protection + exercise versus patient education + jar opening aid in adults with hand OA.  
Number of patients Total N=40; N=20 (Joint protection - education & assistive devices + exercise), N=20 (Education + jar opening aid) 

Single centre trial: 1 centre in Austria 
Patient characteristics  

 
Baseline characteristics  Joint protection - 

education & assistive 
devices + exercise  
(N=20) 

Education + jar 
opening aid  
(N=20) 

Age, years, mean (SD) 60.5 (8.3) 60.4 (8.4) 
Female, N (%) 17 (85) 18 (90) 
NSAID use, % 50 40 
Grip strength, bar, mean (SD) 

Right hand 
Left hand 

 
0.43 (0.21) 
0.44 (0.19) 

 
0.54 (0.16) 
0.53 (0.19) 

 
• All participants had hand OA (ACR criteria). 
• Patients were excluded if they had evidence of RA or any rheumatic disease other than OA or had soft-tissue swelling of 

joints. 
• Analgesics and/or NSAIDs were permitted during the study and had to remain stable at least 1 month before and throughout 

the trial period. 
Intervention Joint protection (education & assistive devices) + exercise 



 
Exercises were to be performed 10 times daily and assistive devices were to be used for activities of daily living 

Comparison Patient education + jar opening aid 
Length of follow-up 3 months (end of treatment) 
Outcome measures Pain (VAS); Health Assessment Questionnaire (HAQ); Grip strength (bar). 
Effect size  

Pain 
• Joint protection (education & assistive devices) + exercise was significantly better than Patient Education + jar opening aid 

for: 
o Pain (VAS), % of patients improved at 6 weeks, end of treatment (65% and 25% respectively, p<0.05). 

 
Function. 
• Joint protection (education & assistive devices) + exercise was significantly better than Patient Education + jar opening aid 

for: 
o Grip strength in both hands (change from baseline) at 6 weeks, end of treatment (p<0.0005); 
o Grip strength % of patients with 10% improvement in both hands (p<0.05). 

 
• There was NS difference between Joint protection (education & assistive devices) + exercise and Patient Education + jar 

opening aid for: 
o HAQ score at 6 weeks, end of treatment (65% and 25% respectively, p<0.05). 

 
Outcome at 3 months, change from baseline  Joint protection 

(education & 
assistive devices) + 
exercise  
 

Education + jar 
opening aid  
 

p value 

Pain, VAS, % improved 65 20 <0.05 
HAQ score Not mentioned Not mentioned NS 
Grip strength, bar 

Right hand 
Left hand 
% patients with 10% increase (right hand) 
% patients with 10% increase (right hand) 

 
+0.12 
+0.11 
80 
80 

 
+0.03 
+0.03 
25 
20 

 
OVERALL 
<0.0005 
<0.05 
<0.05 

 
• Randomisation method not mentioned but patients were first matched for age and sex 
• Single blind 
• ITT analysis and withdrawals not mentioned  

Funding Grant from Merck, Sharp and Dohme 
Ref ID 631 
Bibliographic reference D. Tallon, J. Chard, and P. Dieppe. Exploring the priorities of patients with osteoarthritis of the knee.[comment]. Arthritis Care & 



Research 13 (5):312-319, 2000. 
Study type and 
evidence level 

Observational study: 3   mixed methodology study using focus groups and questionnaires  

Aim To gain a qualitative (focus group) and quantitative (questionnaire) understanding of the experiences (symptoms, treatments and 
research agenda) of adults with Knee OA.  

Number of patients Total N=112. N=112 (questionnaire, N=96 respondents), N=7 (focus group). 
Questionnaire patients were recruited from a current longitudinal study (recruited from previous studies, a community-based study, 
local Primary Care physicians and local rheumatology clinics). 

Patient characteristics  
 
• All participants had mild to moderate knee OA (Kellgren and Lawrence Grade 2 or 3 radiographic evidence). 
• Respondents in the questionnaire group had a mean age of 61 years, N=51 (53%) were women and 90% had experienced 

knee problems fir over 5 years, with 48% having first experienced problems over 10 years ago.   
• Patients were excluded if they had severe OA (Kellgren and Lawrence grade 4 radiographic evidence), other causes of 

knee pain and other conditions preventing participation such as severe cardiorespiratory disease. 
Intervention Exploration of the importance of symptoms, treatment preferences and research priorities 
Comparison Not applicable 
Length of follow-up Not applicable 
Outcome measures Focus group (two key themes; asking about experiences and treatment preferences); Questionnaire (derived from thematic 

analysis of focus groups, 93-items to assess patients’ symptoms, treatment experiences and preferences). 
Effect size  

Summary of Focus group results (N=7 participants): 
o Canes were perceived as useful but some patients who felt their pride would be affected did not use them. 
o Coping strategies included the use of aids to daily living. 

 
 
Questionnaire results (N=88 participants responses): 

o Aids and adaptations were frequently used (56% of patients having used devices and 27% of patients using them often or 
very often). 

o Aids and adaptations were found to be helpful in those that used them (26% patients rated them not helpful or slightly 
helpful; 29.5% patients rated them moderately and extremely helpful). 

 
Outcome of questionnaire Aids and devices 

(N=88 responses) 
Frequency of using Aids and adaptations, N (%) 

Never 
Often or very often 
Ever 

 
39 (44) 
24 (27) 
49 (56) 

How helpful patients found aids and devices for reducing pain and 
disability, N (%) 

Haven’t tried 

 
 
39 (44) 



Not helpful 
Slightly helpful 
Moderately helpful 
Extremely helpful 

1 (1.1) 
22 (25) 
15 (17) 
11 (12.5) 

 
 
• High response rate for questionnaire 
• Focus group small numbers 

Funding MRC Health Services Research Collaboration, UK. 
Ref ID 2438 
Bibliographic reference D. Sutton, M. A. M. Gignac, and C. Cott. Medical and everyday assistive device use among older adults with arthritis. Canadian 

Journal on Aging 21 (4):535-548, 2002. 
Study type and 
evidence level 

Observational study: 3   structured interview based study using an adapted standardised questionnaire, convenience sample, 
piloted with N=8   

Aim To compare the use of medical assistive devices with their use of everyday assistive devices as a means of managing chronic 
disability in older adults with OA. Whether predisposing, need and enabling factors were associated with device use in 3 domains 
of activity (personal care/in-home mobility, household activities and community mobility).  

Number of patients Total N=248.  
Patient characteristics  

• All participants were community-dwelling seniors diagnosed with OA (physician diagnosis), had difficulty with at least some 
activities due to OA. 

• Respondents had a mean age of 68.5 years (range 55 to 86 years), N=209 (84%) were women and mean duration of OA 
was 11.8 years (SD 10.6). Mean disability scores ranged from 0 to 3, a range of disability levels (24.8% severely disabled, 
23.8% moderately disabled, 20.3% mildly disabled and 31.1% having little or no chronic disability). Pain levels varied: 
30.6% mild pain, 41.1% moderate pain and 28.2% severe pain during the previous week.   

• N=31 (12.5%) of respondents had undergone joint replacement surgery, with N=8 (3.2%) having had surgery in the previous 
year.     

• Patients were excluded if they had co-morbid conditions causing disability other than musculoskeletal disorder. 
Intervention Medical assistive devices used in personal care/in-house mobility; household activities; community mobility  
Comparison Everyday assistive devices used in personal care/in-house mobility; household activities; community mobility 
Length of follow-up Not applicable 
Outcome measures Questionnaires with items covering predisposing factors, need factors, disability, assistive devices, contact with health 

professionals, independence, changed physical capacity and goals, enabling factors and attitudes towards assistive devices. 
Effect size  

• The total percentage of patients using at least 1 assistive device was 67.3% (medical devices) and 91.5% (everyday 
devices).  

• Use of both medical and everyday devices was highest for personal care/in-home mobility (59.7% and 85.1% respectively) 
compared to usage for household activities (21.4% and 66.5% respectively) and for community mobility (20.6% and 27.0% 
respectively). 

• Most patients had positive attitudes towards assistive devices: they found that assistive devices helped people do things 



they want to do (94.8%), allowed independence (91.5%), were not more bother than they were worth (94.0%). 
• However, a high proportion of patients also had negative attitudes towards assistive devices: 79.0% found them awkward 

and 58.9% found that costs prevented use and 48.4% found that they made people feel dependent. 
 
 

Outcome of questionnaire Medical devices Everyday 
Usage of Aids and devices, % using at least 1 device 

Total 
Personal Care/In-home mobility 
Household activities 
Community Mobility 

 
67.3 
59.7 
21.4 
20.6 

 
91.5 
85.1 
66.5 
27.0 

 
 

Attitudes towards assistive devices % agree or strongly 
disagree 

Using assistive devices…. 
Helps people do things they want to 
Allows independence 
Are not more bother than they’re worth 
Is awkward 
Costs prevent use 
Makes people feel dependent 

 
94.8 
91.5 
94.0 
79.0 
58.9 
48.4 

 
• Piloted prior to study 
• Structured interview 

Funding Grant from Social Sciences and Humanities Research Council  of Canada and by Ontario Ministry of Health System-Linked grant 
to the Arthritis Community Research and Evaluation Unit (ACREU), Canada. 

Ref ID 127 
Bibliographic reference W. C. Mann, D. Hurren, and M. Tomita. Assistive devices used by home-based elderly persons with arthritis. American Journal of 

Occupational Therapy 49 (8):810-820, 1995. 
Study type and 
evidence level 

Observational study: 3  structured interviews using validated (possibly) instruments  

Aim The use and needs of older persons for assistive devices and environmental interventions in home-based elderly adults with 
moderate and severe arthritis.  

Number of patients Total N=66. 
This study was part of a larger longitudinal study (Consumer Assessments Study) 

Patient characteristics  
• All participants had moderate (N=28) or severe (N=38) arthritis. 
• Respondents had a mean age of 76.8 years (range 60 to 92 years), 86% were women. Each subject had taken a mean of 

4.3 types of medication during the month before the study began.  
• Patients in the severe arthritis group had significantly worse pain scores than the moderate arthritis group (p<0.001) and 



also had a higher overall level of physical disability. Functional Independence Measure (FIM) was also significantly lower in 
the severe arthritis group (p value not given). 

 
Intervention Assistive devices – in patients with moderate and severe arthritis. 
Comparison Not applicable  
Length of follow-up Not applicable 
Outcome measures Home-based interview of elderly people with arthritis. Questions covered what assistive devices are used, satisfaction with 

devices, devices needed but don’t have, activities which devices would help with. 
Effect size  

• The number of assistive devices (all category types of device) needed by patients was much higher for patients with severe 
OA compared to moderate OA (Number of devices = 94 and 36 respectively). 

• Rate of satisfaction with assistive devices ranged from 78% to 100% in patients with moderate and severe OA, the lowest 
satisfaction rate in both groups was being with vision devices. 

 
 

Outcome of questionnaire Moderate 
arthritis 

Severe 
arthritis 

Both groups 

Number of Assistive devices needed by patients 
Physical disability devices: total 
Vision: total 
Bathroom: total 
Hearing devices: total 
Kitchen devices: total 
Others: total 
TOTAL DEVICES 

 
8 
9 
8 
5 
4 
2 
36 

 
35 
19 
16 
10 
7 
7 
94 

 
43 
28 
24 
15 
11 
9 
130 

Satisfaction rate with devices used, ratio of devices satisfied 
with/devices owned (% of devices satisfied with) 

Physical disability 
Hearing devices 
Vision devices 
Cognitive devices 
Other devices 
TOTAL DEVICES 

 
 
3.2/3.3 (97) 
0.5/0.5 (100) 
4.8/5.5 (87) 
0.1/0.1 (100) 
1.3/1.4 (90) 
9.8/10.8 (91) 

 
 
4.8/5.4 (90) 
0.2/0.2 (88) 
1.3/1.7 (78) 
0.3/0.3 (100) 
2.2/2.3 (93) 
8.6/9.9 (87) 

 
 
 
Not mentioned 

 
Funding National Institute on Disability and Rehabilitation Research, US Department of Education and the Administration of Aging, 

Department of Health and Human Services. 
Ref ID 2439 
Bibliographic reference D. Veitiene and M. Tamulaitiene. Comparison of self-management methods for osteoarthritis and rheumatoid arthritis. Journal of 

Rehabilitation Medicine 37 (1):58-60, 2005. 
Study type and 
evidence level 

Observational study: 3  semi-structured interviews using convenience sample, based on previous literature (previous pilot with 
N=15 patients)  

Aim To determine and compare self-management methods used for OA and RA and determine methods patients consider most 



effective in adults with Hip or Knee OA.  
Number of patients Total N=27 (OA) 

Patient characteristics  
• All OA participants had hip or knee OA (ARA criteria), were functional class II or III. 
• Participants with OA had a mean age of 72.3 years (SD 6.79 years), had a mean disease duration of 14.1 years (SD 9.04 

years) and 45.6% had experienced rehabilitation before the study. Mean pain score was 5.83 (SD 1.82). 
• Patients were excluded if they had other arthritic disorders, presence of 1 or more arthroplasties of weight-bearing joints, 

had previously had stroke, amputation or fracture of the femur. 
Intervention Assistive devices (cane, crutches or walker)  self management methods used regularly over the previous month 
Comparison Other self-management methods (cold, heat, rest, exercise, joint protection)   exercise, rest, hand joint protection, heat, cold, 

assistive devices, and splints  
Length of follow-up Not applicable 
Outcome measures Questionnaires (yes/no answers) about use of self-management method and indication of which method patients considered most 

effective (from 1 to 3 methods). 
Effect size  

• 59.3% of patients reported using assistive devices (canes, crutches or walker). 
• 29.6% of patients reported that assistive devices (canes crutches or walker) were 1 of the 3 most effective treatments out 

of different OA therapies (assistive devices, cold, heat, rest, exercise and joint protection). 
 

Outcome  N (%) 
Use of assistive devices 16 (59.3) 
Number of patients rating assistive devices as most effective (up 
to 3 methods)* 

8 (29.6) 

*patients could select up to 3 methods as most effective 
 

Funding National Institute on Disability and Rehabilitation Research, US Department of Education and the Administration of Not mentioned 
Ref ID 2397 

 
6.6. Nutraceuticals 
 

NUTRI:  In adults with OA, what are the relative benefits and harms of glucosamine and chondroitin alone or in compound form versus placebo with respect to symptoms, 
function, quality of life and ability to beneficially modify structural changes of OA? 

Bibliographic reference M. Cohen, R. Wolfe, T. Mai, and D. Lewis. A randomized, double blind, placebo controlled trial of a topical cream containing 
glucosamine sulfate, chondroitin sulfate, and camphor for osteoarthritis of the knee. Journal of Rheumatology 30 (3):523-528, 
2003. 

Study type and evidence 
level 

RCT: 1++ 

Aim To assess the efficacy and safety of oral chondroitin sulphate (CS) + glucosamine sulphate (GS) + camphor versus placebo in 
adults with knee OA.  

Number of patients Total N=63; N=32 (CS + GS), N=31 (Placebo) 



Single centre trial: Australia 
Patient characteristics  

Baseline characteristics CS + GS 
(N=32) 

Placebo 
(N=31) 

Age, years, mean (SD) 62.3 (8.4) 63.2 (7.8) 
Female, N (%) 15 (50) 17 (58.6) 
BMI men, kg/m2, mean (SD) 29.0 (4.9) 28.6 (2.3) 
BMI women, kg/m2, mean (SD) 33.2 (7.1) 31.8 (7.6) 
OA duration, years, median 10 12 
WOMAC, mean (SD) 45.0 (10.1) 45.4 (12.4) 
SF-36, mean (SD) 

Physical health 
Mental health 

 
35.1 (9.8) 
55.7 (7.2) 

 
35.9 (10.2) 
55.0 (6.4) 

 
• All participants had Knee OA (ACR criteria) and had knee pain due to OA rated >4 cm (VAS) in 1 or both knees for > 4 

weeks. 
• Patients were excluded if they had a regular requirement for analgesia for conditions unrelated to OA, use of oral or topical 

glucosamine in the previous 6 weeks. 
• During the treatment period patients were instructed to continue with their usual medications. 

Intervention Cream containing: Glucosamine sulphate (30 mg/g) + chondroitin sulphate (50 mg/g) + shark cartilage (140 mg/g of which 10-30% 
is CS) + camphor (32 mg/g) and peppermint oil for scent (9 mg/g). 
 
Patients in both groups were instructed to apply the study cream as required; massaging in the cream to the affected area until it 
disappears and to repeat as necessary. 

Comparison Placebo cream also containing peppermint oil. 
Length of follow-up 8 weeks (end of treatment) 
Outcome measures Pain (VAS); WOMAC score; SF-36 Physical health and mental health; withdrawals; AEs 
Effect size  

Pain 
• Chondroitin sulphate + glucosamine sulphate was significantly better than placebo for: 

o Pain, VAS (change from baseline) at 4 weeks (mid-treatment) and 8 weeks, end of treatment (p=0.03 and 0.002 
respectively). 

 
Function 
• There was NS difference between Chondroitin sulphate + glucosamine sulphate and placebo for: 

o WOMAC score (change from baseline) at week 8 (end of treatment).  
 
Quality of Life 
• Chondroitin sulphate + glucosamine sulphate was significantly better than placebo for: 

o SF-36 Mental health (change from baseline) at 8 weeks, end of treatment (p=0.04). 



 
• There was NS difference between Chondroitin sulphate + glucosamine sulphate and placebo for: 

o SF-36 Physical health (change from baseline) at 8 weeks, end of treatment. 
 
Withdrawals 
• There was NS difference between Chondroitin sulphate + glucosamine sulphate and placebo for: 

o Total number of withdrawals; 
o Withdrawals due to AEs. 

 
AEs 
• Chondroitin sulphate + glucosamine sulphate was worse than placebo for: 

o Number of patients with AEs (N=15, 46.9% CS+GS; N=11, 35.5% placebo). 
 
 

Outcome, change from baseline CS+GS Placebo p value 
Pain, VAS, cm, mean (SD) 

4 weeks 
8 weeks (end of treatment) 

 
-2.6 (2.4) 
-3.4 (2.6) 

 
-1.4 (2.4) 
-1.6 (2.7) 

 
0.03 
0.002 

WOMAC, week 8 Not mentioned Not mentioned NS 
SF-36 Physical health, week 8 Not mentioned Not mentioned NS 
SF-36 Mental health, week 8 Not mentioned Not mentioned 0.04 
Use of study medication, mean 

Number of tubes 
Number of applications/day (range) 

 
5.5 
2.4 (1.4 to 3.9) 

 
5.7 
2.7 (1.4 to 4.8) 

 
Not mentioned 
Not mentioned 

Total Withdrawals, N (%) 2 (6.3) 2 (6.5) Not mentioned 
Withdrawals due to AEs, N (%) 2 (6.3) 2 (6.5) Not mentioned 
AEs, N (%) 15 (46.9) 11 (35.5) Not mentioned 

 
• Randomisation method using blocked randomisation with a fixed block size of 4  
• Double blind 
• No ITT analysis 
• Power study (for VAS Pain) 

Funding Grants from Nutrasense Australia, Pty, Ltd. and Smart Science Laboratories, Inc. 
Ref ID 2332 

Bibliographic reference A. Das, Jr. and T. A. Hammad. Efficacy of a combination of FCHG49(TM) glucosamine hydrochloride, TRH122(TM) low molecular weight 
sodium chondroitin sulfate and manganese ascorbate in the management of knee osteoarthritis. Osteoarthritis & Cartilage 8 (5):343-350, 
2000. 

Study type and evidence 
level 

RCT: 1++ 

Aim To assess the efficacy and safety of oral glucosamine hydrochloride (GH) + chondroitin sulphate (CS) versus placebo in adults with knee 



OA.  
Number of patients Total N=93; N=46 (GH + CS), N=47 (Placebo) 

Single centre trial: USA. 
Patient characteristics  

Baseline characteristics GH + CS 
(N=46) 

Placebo 
(N=47) 

p value 

Age, years, mean (SD) 64.5 (9.8) 66.0 (1.5) NS 
Female, N (%) 33 (71.7) 37 (78.7) NS 
BMI, kg/m2, mean (SD) 30.5 (1.0) 30.2 (0.9) NS 
Severe OA, N (%) 13 (28) 8 (17) NS 
OA duration, years, mean (SD) 5.6 (1.3) 7.4 (1.2) NS 
Lequesne ISK, mean (SD) 

Mild/moderate cases (N=72) 
Severe cases (N=21) 

 
10.2 (0.4) 
11.1 (0.8) 

 
10.4 (0.4) 
10.7 (1.2) 

 
NS 
NS 

WOMAC, mean (SD) 
Mild/moderate cases (N=72) 
Severe cases (N=21) 

 
908 (71) 
1187 (119) 

 
944 (55) 
1089 (158) 

 
NS 
NS 

Patient’s global assessment, mean (SD) 
Mild/moderate cases (N=72) 
Severe cases (N=21) 

 
48.9 (4.0) 
54.0 (3.9) 

 
49.4 (3.4) 
60.4 (6.6) 

 
NS 
NS 

 
• All participants had knee OA, were between 45 and 75 years old, and had symptoms for >6 months duration, Lequesne Index of 

severity at least 7, Kellgren and Lawrence Grade 2 or above. 
• In patients with bilateral OA, the most symptomatic side was assessed. 
• Patients were excluded if they had severe activity-limiting chronic diseases, musculoskeletal diseases other than OA, injury or 

surgery on the index knee within 6 months, IA corticosteroids within the previous 2 months and regular use of NSAIDs during the 
previous 2 months. 

• During the treatment period patients were allowed to take NSAIDs occasionally as rescue medication and paracetamol. Use of 
rescue medication > 3 days/week was discouraged. 

• There were NS differences between the groups for baseline characteristics. 
Intervention Capsule containing 500 mg GH + 400mg CS; 2 capsules twice a day 
Comparison Placebo capsules; 2 capsules twice a day. 
Length of follow-up 2, 4 and 6 months (end of treatment) 
Outcome measures Lequesne ISK; WOMAC; Patient’s global assessment; Rescue medication consumption; withdrawals; AEs. 
Effect size  

1. Function 
• There was NS difference between GH + CS and placebo for: 

o Lequesne ISK (severe OA patients) at 2 and 4 months (mid-treatments) and 6 months (end of treatment); 
o Lequesne ISK (mild/moderate OA patients) at 2 months (mid-treatment); 
o WOMAC score (mild/moderate OA patients) at 2 and 4 months (mid-treatments) and 6 months (end of treatment); 



o WOMAC score (severe OA patients) at 2 and 4 months (mid-treatments) and 6 months (end of treatment); 
o Lequesne ISK > 25% improvement (severe OA patients); 
o WOMAC > 25% improvement (mild/moderate OA patients); 
o WOMAC > 25% improvement (severe OA patients). 

 
• GH + CS was significantly better than placebo for: 

o Lequesne ISK (mild/moderate OA patients) at 4 months (mid-treatment) and 6 months (end of treatment), p=0.003 
and p=0.04 respectively; 

o Lequesne ISK > 25% improvement (mild/moderate OA patients), p=0.04; 
 
2. Global assessment 

• There was NS difference between GH + CS and placebo for: 
o Patient’s global assessment (severe OA patients) at 2 and 4 months (mid-treatments) and 6 months (end of treatment); 
o Patient’s global assessment (mild/moderate OA patients) at 2 and 4 months (mid-treatments) and 6 months (end of 

treatment); 
o Patient’s global assessment > 25% improvement (severe OA patients). 

 
• GH + CS was significantly better than placebo for: 

o Patient’s global assessment > 25% improvement (mild/moderate OA patients), p=0.04. 
 
4. Rescue medication 

• There was NS difference between GH + CS and placebo for: 
o Rescue paracetamol consumption (severe OA patients); 
o Rescue paracetamol consumption (mild/moderate OA patients). 

 
5. Study withdrawals 

• GS + CS and placebo were similar for:  
• Total number of withdrawals (both: N=2); 
• Withdrawals due to AEs (N=1 and N=3 respectively). 

 
6. Adverse events 

• GH + CS and placebo were similar for: 
o Number of patients with AEs (N=8, 17% and N=9, 19% respectively). 

 
Mild/moderate cases (N=72) Severe cases (N=21) Outcome 
GH + CS Placebo p value GH + CS Placebo p value 

Lequesne ISK, mean (SD) 
2 months 
4 months 
6 months 

 
8.9 (0.5) 
7.2 (0.6) 
7.4 (0.6) 

 
9.6 (0.5) 
9.2 (0.6) 
9.0 (0.6) 

 
NS 
0.003 
0.04 

 
10.2 (0.8) 
9.4 (0.9) 
9.6 (1.0) 

 
10.1 (1.4) 
9.6 (1.5) 
9.9 (1.6) 

 
NS 
NS 
NS 



> 25% improvement, N (%) 17 (52) 11 (28) 0.04 3 (23) 2 (25) NS 
WOMAC, mean (SD) 

2 months 
4 months 
6 months 
> 25% improvement, N (%)  

 
768 (71) 
655 (72) 
626 (77) 
19 (58) 

 
831 (64) 
774 (79) 
724 (87) 
16 (41) 

 
NS 
NS 
NS 
NS 

 
1134 (121) 
1041 (126) 
1033 (126) 
4 (31) 

 
984 (166) 
900 (174) 
882 (183) 
2 (25) 

 
NS 
NS 
NS 
NS 

Patient global assessment, mean (SD) 
2 months 
4 months 
6 months 
> 25% improvement, N (%)  

 
 
39.0 (3.7) 
31.4 (3.8) 
30.8 (4.1) 
23 (70) 

 
 
40.5 (3.4) 
38.4 (4.0) 
36.1 (4.5) 
18 (46) 

 
 
NS 
NS 
NS 
0.04 

 
 
50.1 (4.5) 
46.5 (5.1) 
45.2 (4.9) 
4 (31) 

 
 
53.0 (5.5) 
47.4 (5.9) 
43.9 (8.2) 
3 (38) 

 
 
NS 
NS 
NS 
NS 

Paracetamol consumption (% patients)  
19 

 
39 

 
NS 

 
0 

 
31 

 
NS 

 
 

Outcome GH + CS Placebo 
AEs, number of patients (%) 

Total number patients 
Withdrawals due to AEs 

 
8 (17) 
1 (2.2) 

 
9 (19) 
3 (6.4) 

Withdrawals, N (%) 2 (4.3) 2 (4.2) 
 
• Randomisation by computer generated numbers in blocks design.  
• Double blind 
• ITT analysis 
• Power study (For Lequesne) 

Funding Part supported Laboratories, Inc, USA. 
Ref ID 2336 

Bibliographic reference T. E. Towheed, L. Maxwell, T. P. Anastassiades, B. Shea, J. Houpt, V. Robinson, M. C. Hochberg, and G. Wells. Glucosamine 
therapy for treating osteoarthritis (review). Cochrane Database of Systematic Reviews, 2005. 

Study type and evidence 
level 

SR/MA: 1++; RCT’s of MA: 1++ and 1+ 

Aim To assess the efficacy and safety of Glucosamine therapy in patients with OA.  
Number of patients SR included: 20 RCT’s with N=2596 participants which compared Glucosamine therapy with placebo or active comparators. 17 

RCT’s compared Glusosamine with placebo.  
Patient characteristics  

Trials varied in terms of: 
• OA site (16 RCT’s knee, 2 RCT’s multiple sites, 2 RCT’s not specify) 
• Type of Glucosamine used (19 RCT’s Glucosamine sulphate, 1 RCT Glucosamine hydrochloride) 
• Treatment regimen - method of glucosamine administration (16 RCT’s oral route, 2 RCT’s IA route, 3 RCT’s IM route, 1 RCT 



IV route, 2 RCT’s multiple routes) 
• Treatment regimen – dose of glucosamine (Oral glucosamine 1500 mg/day, other routes 400 mg once daily or twice weekly) 
• Trial length (Range: 3 weeks to 3 years; follow-up was: immediate to 8 weeks) 
• Trial size (Range: N=20 to N=319). 
 
Trials were similar in terms of: 
• Trial design (parallel-group studies) 
• Blinding (double blind) 
• Study quality (All RCT’s high quality) 
 
NOTE: This Cochrane meta-analysis has assessed the included RCT’s for quality and pooled together all data for the outcomes of 
symptoms, function and AEs. However, Quality of Life was not assessed. The results for this outcome have therefore been taken 
from the individual RCT’s in the systematic review and are reported below. 

Intervention Glucosamine therapy  
Comparison Placebo 
Length of follow-up RCT’s ranged from immediate follow-up (end of treatment; range 3 weeks to 3 years) to 8 weeks post-intervention 
Outcome measures Pain; Function; Withdrawals; AEs 
Effect size  

GLUCOSAMINE vs PLACEBO 
 
Pain 
 
• There was NS difference between glucosamine and placebo for: 

o WOMAC pain (7 RCT’s, N=955) 
 
• The MA reported significant heterogeneity between studies for the following outcomes: 

o Pain (15 RCT’s, N=1481) 
 
 
Stiffness 
 
• There was NS difference between glucosamine and placebo for: 

o WOMAC stiffness (5 RCT’s, N=538) 
 
Function 
• Glucosamine was found to be significantly better than placebo for: 

o Lequesne Index (2 RCT’s, N=407; RR 1.52, 95% CI 1.20 to 1.91, p=0.0005); 
o Minimum joint space width (2 RCT’s, N=414; SMD 0.24, 95% CI 0.04 to 0.43, p=0.02) measured using radiographs 

taken in weight-bearing position with knees fully extended. 
 



• There was NS difference between glucosamine and placebo for: 
o Lequesne Index (4 RCT’s, N=741); 
o WOMAC function (6 RCT’s, N=750); 
o WOMAC total (5 RCT’s, N=672); 
o Mean joint space width (1 RCT, N=212) – measured using radiographs taken in weight-bearing position with knees 

fully extended. 
 
Quality of Life 
• One RCT{Cibere, 2004 2329 /id} (N=137) found NS difference between oral Glucosamine and oral placebo for the European 

Quality of Life questionnaire (EQ-5D) subsets of utility score and VAS. 
 
Responders 
• There was NS difference between glucosamine and placebo for: 

o OARSI responders (1 RCT, N=78). 
 
AEs 
• There was NS difference between glucosamine and placebo for: 

o Number of patients reporting AEs (14 RCT’s, N=1685); 
o Number of withdrawals due to AEs (17 RCT’s, N=1908). 

 
 
AUTHORS’ CONCLUSIONS: 
Pooled results from studies using a non-Rotta* (Pharma) preparation or adequate allocation concealment failed to show a benefit 
in pain and WOMAC function, while those studies evaluating the Rotta* preparation show that glucosamine was superior to 
placebo in the treatment of pain and functional impairment resulting from symptomatic OA. WOMAC outcomes of pain, stiffness 
and function did not show a superiority of glucosamine over placebo for both Rotta and non-Rotta preparations of glucosamine. 
Glucosamine was as safe as placebo. 
 
*13/20 studies had some connection with Rotta Pharm, an Italian pharmaceutical company. 
 

Funding Queen’s University Cochrane Network Site, Ontario, Canada. 
Ref ID 336 

Reference Study type 
Evidence level 

Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

S Reichenbach, 
R Sterchi, M 
Scherer, S Trelle, 
E Burgi, U Burgi, 
PA. Dieppe, P 
Juni. Meta-

MA: 1++ 
RCT’s of MA:1+ 
 
SR included: N=22 trials (N=4056 patients). 
MA included: N=20 RCTs of oral chondroitin 
(N=3846 patients)  

Total 
N=3846. 
 

Includion criteria: 
RCT’s / CCT’s; 
Knee or hip OA; 
chondroitin vs 
placebo or no 
treatment. 

Chondroitin (oral) Placebo or no 
treatment 
 

End of trial or 
at maximum  3 
months – 
whichever 
came first. Cut-
off of 26 weeks 

Pain (at end 
of trial or at 
maximum  3 
months – 
whichever 
came first); 

No sources 
of funding. 



analysis: 
Chondroitin for 
Osteoarthritis of 
the Knee or Hip. 
Annals of Internal 
Medicine 146 
(8):580-590, 
2007. 
ID 2830 
 

 
Trials were similar in terms of: 
• RCTs (N=1 CCT) 
• Comparison group (placebo or no 

treatment) 
• Intervention (oral chondroitin) 
 
 
Trials differed with respect to: 
• OA site (N=17 knee, N=2 Knee or hip, 

N=1 hip) 
• Study size (range N=40 to N=631) 
• Trial length (6 to 132 weeks) 
• Dose of chondroitin (N=8 RCT’s 800mg, 

N= 6 RCT’s 1200mg, N=5 RCT’s 1000mg, 
N=1 RCT 2000mg) 

 
 
Tests for heterogeneity and quality 
assessment performed. 
 
 NOTE: recently performed trials tended to be 
larger and higher quality and included higher 
proportion of patients with higher-grade OA 
than did earlier trials. 

 
Exclusion 
criteria: doses of 
chondroitin <400 
mg/day 
administered 
orally. 
 

was used to 
distinguish 
between short-
term and long-
term trials 

pain 
measures 
used were 
the highest 
on the list of  
hierarchy of 
pain-related 
outcomes: 
global pain 
took 
precedent 
over pain on 
walking and 
WOMAC 
pain; 
changes in 
minimum and 
mean 
radiographic 
joint space 
width; AEs; 
SAEs and 
withdrawal 
due to AEs. 
 



Effect size                
 
• The MA reported significant heterogeneity between studies for the following outcomes:   

o Pain-related outcomes (20 RCT’s, N=3846). 
 
• Oral chondroitin was significantly better than placebo or no intervention for: 

o Minimum joint space width (5 RCT’s, N=1192; effect size mean difference 0.16mm, 95% CI 0.08 to 0.24); 
o Mean joint space width (5 RCT’s, N=1192; effect size mean difference 0.23mm, 95% CI 0.09 to 0.37); 
 
 

• There was NS difference between Oral chondroitin and placebo or no intervention for: 
o Patients experiencing AEs (12 RCTs, N=1929; RR 0.99, 95% CI 0.76 to 1.31); 
o Withdrawals due to AEs (9 RCTs, N=1781; RR 0.98, 95% CI 0.64 to 1.52); 
o Patients experiencing SAEs (2 RCTs, N=217; RR 1.52, 95% CI 0.12 to 19.97); 

 
 
• Subgroup-analysis of the 3 trials with large sample sizes and ITT analysis found that there was NS difference between oral chondroitin and placebo or no intervention for: 

o Pain-related outcomes (3 RCT’s, N=1553). 
  
 
Author’s conclusions:  
There was a high degree of heterogeneity between trails; meta-regression analysis indicated that heterogeneity could be explained by 3 methodological characteristics: concealment of allocation, 
ITT analysis and sample size. When the 3 trials with large sample sizes and ITT analysis were pooled together (large-scale methodologically sound trials) 40% of the patients were included and 
resulted in an effect size near to 0 and NS difference between the groups. Only a few trials reported the effects of chondroitin on JSN and pooled estimates were small and potentiall affected by 
biases associated with small sample sizes. There was also no evidence to suggest that chondroitin was unsafe. Overall the results indicate that the symptomatic benefit of chondroitin is minimal or 
nonexistent. Use of chondroitin in routine clinical practice should therefore be discouraged. 
 
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

Beaumont G. 
Herrero, J. A. 
Ivorra, Trabado 
M. Del 
Carmen, F. J. 
Blanco et al. 
Glucosamine 
sulfate in the 
treatment of 
knee 
osteoarthritis 

RCT: 1++ 
 
Multicentre trial: 
13 centres in 
Spain and 
Portugal. 
 
 
• Randomisation 

by computer 
generated list, 

Total N=325 
(N=109 
paracetamol, 
N=109 
glucosamine 
sulphate, N=107 
placebo). 
 
Drop-outs at 6 
months:  
N=29 (27%) 

Inclusion criteria: Primary symptomatic knee OA 
(ACR clinical and radiographic criteria); K-L Grade 2 
or 3.  
 
Exclusion criteria: Obese patients (BMI >30 kg/m2). 
 
Rescue medication was permitted (NSAID ibuprofen, 
in 400mg tablets – 1 tablet every 8 hrs for maximum 
of 3 days), if needed rescue medication could be 
resumed after 7 day washout. Use had to be 
suspended at least 7 days before assessments. 

Glucosamine 
sulphate (once 
daily sachets 
of powder for 
oral solution – 
1500mg GS). 
 
Paracetamol 
1g tablet, 
3times/day. 
 

Placebo 6 months 
treatment. 

Lequesne’s 
index of 
severity; 
WOMAC 
(pain, 
stiffness, 
function); 
Patient 
Global 
Assessment; 
Oarsi-A 

Rottapharm. 



symptoms: a 
randomized, 
double-blind, 
placebo-
controlled 
study using 
acetaminophen 
as a side 
comparator. 
Arthritis & 
Rheumatism 
56 (2):555-567, 
2007. 
 
ID 2694 
 

block size of 3. 
• Allocation 

concealment 
• Double blind 

(double 
dummy) 

• ITT analysis 
• Sample size 

calculated 
(Lequesne 
Index) 

• High number of 
drop-outs 
(mainly due to 
AEs and lack 
of efficacy) 

 
 

paracetamol, 
N=31 (28%) 
glucosamine, 
N=37 (35%) 
placebo. 
 
 

 
Baseline characteristics: 
 
GLUCOSAMINE SULPHATE - 91% female; mean 
age 63 years (SD 6.9); Duration of OA 7 years (SD 
6.0); WOMAC score 38 (SD 15.2). 
 
PLACEBO - 86% female; mean age 65 years (SD 
7.2); Duration of OA 7 years (SD 5.8); WOMAC score 
38 (SD 14.3). 
 
 
All groups were similar for baseline characteristics. 
 

Patients 
receiving 
either of the 2 
active 
treatments 
also received 
placebo for the 
other 
medication, 
while controls 
received 
double 
placebo 
consisting 
once-daily 
sachets and 3-
times/day 
tablets. 

responder 
(improvement 
in pain at 
least 55% 
change on 
WOMAC pain 
subscale); 
AEs. 
 

Effect size 
 
• Glucosamine Sulphate was significantly better than placebo for: 

o Lequesne’s Index (change from baseline), mean difference –1.2, 95% CI –2.3 to –0.8, p=0.032 at 6 months (end of treatment); 
o WOMAC total (change from baseline), mean difference –4.7, 95% CI –9.1 to –0.2, p=0.039 at 6 months (end of treatment); 
o WOMAC physical function (change from baseline), mean difference –3.7, 95% CI –6.9 to –0.5, p=0.022 at 6 months (end of treatment); 
o OARSI-A responders (40.0% and 21% respectively, p=0.004) at 6 months (end of treatment); 
o Use of rescue analgesia, % completers not using rescue medication (22% and 9% respectively, p=0.027) over 6  months (end of study); 

 
• Glucosamine Sulphate was better than placebo for: 

o Withdrawals due to AEs (N=4 and N=9 respectively). 
 
• There was NS difference between glucosamine sulphate and placebo for: 

o WOMAC Pain (change from baseline) at 6 months (end of treatment); 
o Number of patients with AEs; 
o Number of patients with GI AEs. 

 
• Glucosamine Sulphate was similar to placebo for: 

o Withdrawals due to lack of efficacy (N=7 and N=8 respectively). 
 

Bibliographic reference J. Rai, S. K. Pal, A. Gul, R. Senthil, and H. Singh. Efficacy of chondroitin sulfate and glucosamine sulfate in the progression of 
symptomatic knee osteoarthritis: A randomized, placebo-controlled, double blind study. Bulletin, Postgraduate Institute of Medical 
Education & Research 38 (1):18-22, 2004. 



Study type and evidence 
level 

RCT: 1+ 

Aim To assess the efficacy and safety of oral chondroitin sulphate (CS) + glucosamine sulphate (GS) versus placebo in adults with 
knee OA.  

Number of patients Total N=100; N=50 (CS + GS), N=50 (Placebo) 
Single centre trial: India 

Patient characteristics  
Baseline characteristics CS + GS 

(N=50) 
Placebo 
(N=50) 

p value 

Age, years, mean 54.7 53.9 NS 
Weight, kg, mean (SD) 69.1 68.9 NS 
Lequesne Index 4.6 4.9 NS 
Joint space width, mm, mean  3.7 3.7 NS 

 
• All participants were >50 years old and had primary Knee OA (diagnosed clinically and radiologically by ACR criteria), 

Lequesne algofunctional index of at least 4. 
• Patients were excluded if they had history or active presence of other rheumatic diseases responsible for secondary OA, 

severe articular inflammation, Kellgren and Lawrence grade 4, Lequesne algofunctional Index >12, history of IA injection or 
systemic steroid intake in the 3 months preceding enrolment. 

• During the treatment period patients were allowed to continue their normal routine including physical exercise as tolerated. 
Patients were advised to take paracetamol for pain. 

• Joint space width was measured using radiographs taken in weight-bearing position – patients placed heels and toes 
together and knees were in full extension. 

Intervention Glucosamine sulphate + chondroitin sulphate (Kondro) capsules. 
Comparison Placebo capsules 
Length of follow-up 1 year (end of treatment) 
Outcome measures Joint space width; Lequesne Index 
Effect size  

Function 
• CS + GS was significantly better than placebo for: 

o Lequesne Index (change from baseline) at 1 year, end of treatment (p<0.01) 
 

• CS + GS was significantly worse than placebo for: 
o Mean joint space width (change from baseline) at 1 year, end of treatment (p<0.01).  

 
Outcome at 1 year, change from baseline Chondroitin 

sulphate 
Placebo p value 

Lequesne Index -0.9 +6.6 <0.01 
Joint space width, mm, mean -0.04 -0.13 <0.01 

 



• Randomisation method not mentioned  
• Double blind 
• No mention of ITT analysis or withdrawals 

Funding Not mentioned 
Ref ID 2353 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

B. Mazieres, 
M. Hucher, M. 
Zaim, and P. 
Garnero. 
Effect of 
chondroitin 
sulphate in 
symptomatic 
knee 
osteoarthritis: 
a multicentre, 
randomised, 
double-blind, 
placebo-
controlled 
study. Ann 
Rheum Dis 66 
(5):639-645, 
2007. 
 
ID 2834 
 

RCT: 1+ 
 
Multicentre trial: 
99 
Rheumatologists 
in France and 
Switzerland. 
 
 
• Randomisation 

by computer 
generated list, 
block size of 4. 

• Double blind  
• Not true ITT 

analysis 
• Power study 

(Pain, VAS 
and Lequesne 
Index) 

 
 
 

Total N=307 
(N=153 
chondroitin 
sulphate, N=154 
placebo). 
 
Drop-outs at 8 
weeks post-
treatment:  
N=26 (17%) 
chondroitin,  
N=25 (16%) 
placebo. 
 
 

Inclusion criteria: Aged 50-80 years, medial 
symptomatic knee OA for > 6 months (ACR criteria); K-
L Grade 2 or 3; pain during daily activity ≥40 mm (VAS); 
Lequesne’s index score between 6 and 12. 
 
For patients with bilateral knee OA, the most painful 
knee was chosen as the index knee.  
 
Exclusion criteria: secondary knee OA, isolated 
patellofemoral OA and thos requiring surgery in the 
coming year; known hypersensitivity or allergy to CS or 
paracetamol; use of NSAIDs for >50% of the 2 months 
before inclusion;; use of NSAIDs within 24 hrs before 
inclusion or use of SYSADOA, steroid, IA hyaluronic 
acid or arthroscopic debridement within 6 months 
before inclusion; other active or severe diseases. 
 
Rescue medication was permitted (Paracetamol up to 4 
g/day and where paractemol was insufficient NSAIDs 
were allowed. Use had to be suspended before 
assessments (paracetamol in the 12h before  and 
NSIDs in the 2 days before). 
 
Baseline characteristics: 
 
CHONDROITIN SULPHATE -  71% female; mean age 
66 years (SD 8.8); Duration of OA 6 years (SD 6.8); 
Pain during activity, VAS 62 (SD 13); pain at rest, VAS 
40 (SD 20). 
 
PLACEBO - 69% female; mean age 66 years (SD 7.7); 

Chondroitin 
sulphate 
(1000 
mg/day – 
500 mg 
twice daily). 
 
 

Placebo 6 months 
treatment 
and 
follow-up 
at 8 weeks 
post-
treatment. 

Pain on 
activity (VAS); 
Pain at rest 
(VAS); 
Lequesne’s 
index of 
severity; 
Patient and 
Investigators’ 
Global 
Assessment 
of clinical 
improvement; 
OMERACT-
OARSI % of 
responders; 
SF-12 QoL; 
AEs. 

Pierre Faber 
Company. 



Duration of OA 7 years (SD 7.6); Pain during activity, 
VAS 61 (SD 12); pain at rest, VAS 40 (SD 22). 
 
All groups were similar for baseline characteristics. 
 

Effect size 
 
• Chondroitin Sulphate was significantly better than placebo for: 

o Pain during activity, VAS (change from baseline), -41% and -32% respectively, p=0.029 at 6 months (end of treatment); 
o OMERACT-OARSI responders (68% and 56% respectively, p=0.03) at 6 months (end of treatment); 
o Investigators global assessment of clinical improvement, 3.1 and 2.5 respectively, p=0.044 at 6 months (end of treatment); 
o SF-12 physical component (change from baseline), 5.8 and 3.8 respectively, p=0.021 at 6 months (end of treatment). 
 

• There was NS difference between glucosamine sulphate and placebo for: 
o Lequesne’s Index (change from baseline) at 6 months (end of treatment); 
o Pain at rest, VAS (change from baseline) at 6 months (end of treatment); 
o Patients global assessment of clinical improvement at 6 months (end of treatment); 
o SF-12 mental component (change from baseline) at 6 months (end of treatment); 
o Use of rescue paracetamol over 6 months (end of treatment); 
o Number of patients with at least one treatment-related AE. 

 
• Chondroitin Sulphate was similar to placebo for: 

o Total number of AEs (N=18 and N=20 respectively). 
 
• Chondroitin Sulphate was worse than placebo for: 

o Number of withdrawals due to AEs (N=13 and N=8 respectively). 
 

Bibliographic reference D. O. Clegg, D. J. Reda, C. L. Harris, M. A. Klein, J. R. O'Dell, M. M. Hooper, J. D. Bradley, C. O. Bingham Iii, M. H. Weisman, C. G. 
Jackson, N. E. Lane, J. J. Cush, L. W. Moreland, H. R. Schumacher Jr, C. V. Oddis, F. Wolfe, J. A. Molitor, D. E. Yocum, T. J. Schnitzer, 
D. E. Furst, A. D. Sawitzke, H. Shi, K. D. Brandt, R. W. Moskowitz, and H. J. Williams. Glucosamine, chondroitin sulfate, and the two in 
combination for painful knee osteoarthritis. New England Journal of Medicine 354 (8):795-808, 2006. 

Study type and evidence 
level 

RCT: 1+ 

Aim To assess the efficacy and safety of oral Glucosamine (GH) versus chondroitin sulphate (CS) versus GH+GC versus celecoxib versus 
placebo in adults with knee OA.  

Number of patients Total N=1583; N=317 (GH), N=318 (CS), N=317 (GH + CS), N=318 (celecoxib), N=313 (Placebo) 
Multicentre trial: 16 centres in USA. 

Patient characteristics  
Baseline characteristics GH 

(N=317) 
CS 
(N=318 

GH + CS 
(N=317) 

Placebo 
(N=313) 

Age, years, mean (SD) 58.6 (10.2) 58.2 (10.0) 58.6 (10.6) 58.2 (9.8) 



Female, N (%) 199 (62.8) 205 (64.5) 199 (62.8) 200 (63.9) 
BMI, kg/m2, mean (SD) 31.8 (6.8) 32.0 (7.6) 31.5 (6.6) 31.9 (7.3) 
OA duration, years, mean (SD) 10.4 (10.5) 9.7 (10.0) 10.1 (10.2) 9.5 (9.1) 
Paracetamol analgesia, number tablets/day, mean (SD)  

1.2 (2.0) 
 
1.2 (1.8) 

 
1.1 (1.9) 

 
1.2 (2.1) 

ARA Functional Class, N (%) 
I 
II 
III 

 
79 (24.9) 
194 (61.2) 
44 (13.9) 

 
82 (25.8) 
180 (56.6) 
56 (17.6) 

 
80 (25.2) 
182 (57.4) 
55 (17.4) 

 
80 (25.6) 
169 (54.0) 
64 (20.4) 

Kellgren and Lawrence Grade 2, N (%) 173 (54.6) 186 (58.5) 160 (50.5) 179 (57.2) 
Global assessment of disease status score, mean (SD) 

Physician 
Patient 

 
47.9 (22.1) 
50.1 (18.0) 

 
47.1 (20.0) 
51.5 (19.1) 

 
48.1 (20.6) 
51.2 (18.3) 

 
47.7 (21.2) 
51.4 (18.2) 

WOMAC, mean (SD) 
Pain 
Stiffness 
Function 

 
233.3 (74.8) 
106.2 (43.9) 
760.8 (328.2) 

 
235.3 (71.5) 
106.6 (42.8) 
778.9 (304.3) 

 
239.1 (72.1) 
105.2 (42.0) 
768.2 (298.2) 

 
237.1 (74.2) 
106.6 (42.7) 
765.8 (312.2) 

Health Assessment Questionnaire score, mean (SD) 
Alternative disability 
Pain 

 
0.77 (0.37) 
53.8 (20.7) 

 
0.76 (0.42) 
52.5 (19.8) 

 
0.80 (0.37) 
54.3 (19.4) 

 
0.79 (0.42) 
55.1 (20.9) 

SF-36 score, mean (SD) 
Physical component 
Mental component 

 
37.8 (7.9) 
53.2 (9.8) 

 
37.6 (7.7) 
53.9 (9.3) 

 
36.5 (7.6) 
53.4 (10.2) 

 
37.0 (8.2) 
53.5 (9.8) 

 
• All participants were ≥ 40 years old, had clinical evidence and radiographic evidence of Knee OA, Summed WOMAC pain score of 

125 – 400 on index knee, were American Rheumatism Association functional class I, II or III and were Kellgren and Lawrence Grade 
2 or 3. 

• In patients with bilateral OA, the most symptomatic side was assessed. 
• Patients were excluded if they had concurrent medical or arthritic conditions that could confound evaluation of the index joint, 

predominant patellofemoral disease, a history of clinically significant trauma or surgery to the index knee or co-existing disease. 
• During the treatment period patients were allowed to take up to 4 g of paracetamol daily as rescue medication except during the 48 

hrs before a clinical evaluation. Other analgesics were not permitted. 
• The groups were similar for baseline characteristics. 

Intervention 500 mg GH (oral) 
400 mg sodium CS (oral) 
500mg GH + 400 mg CS (oral) 
 
All patients took study drugs or placebo 3 times daily. 

Comparison 200 mg celecoxib (oral) 
Placebo 



Length of follow-up 4, 8, 16 and 24 weeks (end of treatment) 
Outcome measures WOMAC (Pain, stiffness, function); Health assessment questionnaire (Disability and pain); SF-36 (Physical and mental); Rescue 

medication consumption; withdrawals; AEs. 
Effect size  

1. Pain 
• There was NS difference between GH and placebo for: 

o 20% decrease in WOMAC Pain at end of treatment (24 weeks) 
o 50% decrease in WOMAC Pain at end of treatment (24 weeks) 
o WOMAC pain score, change from baseline 
o HAQ Pain, change from baseline 

 
• There was NS difference between CS and placebo for: 

o 20% decrease in WOMAC Pain at end of treatment (24 weeks) 
o 50% decrease in WOMAC Pain at end of treatment (24 weeks) 
o WOMAC pain score, change from baseline 
o HAQ Pain, change from baseline 

 
• There was NS difference between GH + CS and placebo for: 

o 20% decrease in WOMAC Pain at end of treatment (24 weeks) 
o 50% decrease in WOMAC Pain at end of treatment (24 weeks) 
o WOMAC pain score, change from baseline 
o HAQ Pain, change from baseline 

 
2. Stiffness 
• There was NS difference between GH and placebo for: 

o WOMAC stiffness score, change from baseline 
 
• There was NS difference between CS and placebo for: 

o WOMAC stiffness score, change from baseline 
 
• There was NS difference between GH + CS and placebo for: 

o WOMAC stiffness score, change from baseline 
 
3. Function 
• There was NS difference between GH and placebo for: 

o WOMAC function score, change from baseline; 
o HAQ disability score, change from baseline; 
o Joint swelling, effusion or both on clinical examination at end of treatment (24 weeks). 

 
• There was NS difference between CS and placebo for: 

o WOMAC function score, change from baseline; 



o HAQ disability score, change from baseline 
 
• CS was significantly better than placebo for: 

o Joint swelling, effusion or both on clinical examination at end of treatment (24 weeks). 
 
• There was NS difference between GH + CS and placebo for: 

o WOMAC function score, change from baseline; 
o HAQ disability score, change from baseline; 
o Joint swelling, effusion or both on clinical examination at end of treatment (24 weeks) 

 
4. Global assessment 
• There was NS difference between GH and placebo for: 

o Patient’s global assessment of response to therapy at end of treatment (24 weeks); 
o Patient’s global assessment of disease status at end of treatment (24 weeks); 
o Physician’s global assessment of disease status at end of treatment (24 weeks). 

 
• There was NS difference between CS and placebo for: 

o Patient’s global assessment of response to therapy at end of treatment (24 weeks); 
o Patient’s global assessment of disease status at end of treatment (24 weeks); 
o Physician’s global assessment of disease status at end of treatment (24 weeks) 

 
• There was NS difference between GH + CS and placebo for: 

o Patient’s global assessment of response to therapy at end of treatment (24 weeks); 
o Patient’s global assessment of disease status at end of treatment (24 weeks); 
o Physician’s global assessment of disease status at end of treatment (24 weeks). 

 
5. Rescue medication 
• There was NS difference between GH and placebo for: 

o Rescue paracetamol, No. of tablets taken. 
 
• There was NS difference between CS and placebo for: 

o Rescue paracetamol, No. of tablets taken  
 

• There was NS difference between GH + CS and placebo for: 
o Rescue paracetamol, No. of tablets taken  

 
6. Study withdrawals 
• There was NS difference between GH and placebo for: 

o Total number of Withdrawals  
o Withdrawals due to AE 
o Withdrawals due to lack of efficacy 



 
• There was NS difference between CS and placebo for: 

o Total number of Withdrawals  
o Withdrawals due to AE 
o Withdrawals due to lack of efficacy 
 

• There was NS difference between GH + CS and placebo for: 
o Total number of Withdrawals  
o Withdrawals due to AE 
o Withdrawals due to lack of efficacy 

 
 
SUBGROUP ANALYSIS – MILD PAIN OA PATIENTS 
• There was NS difference between each group compared to placebo for any outcome. 
 
SUBGROUP ANALYSIS – MODERATE TO SEVERE PAIN OA PATIENTS 
• There was NS difference between each group compared to placebo for any outcome except when comparing GH + CS to placebo. 

GH + CS was significantly better than placebo for:  
o 20% decrease in WOMAC pain score;  
o 50 % decrease in WOMAC pain score;  
o WOMAC Pain; WOMAC function; 
o HAQ Pain; 
o Patient global assessment of response to therapy. 

 
Outcome, at end of treatment (24 weeks) GH 

(N=317) 
CS 
(N=318) 

GH + CS 
(N=317) 

Placebo 
(N=313) 

20% decrease in WOMAC pain score 203 (64.0) 208 (65.4) 211 (66.6) 188 (60.1) 
50% decrease in WOMAC pain score 147 (46.4) 134 (42.1) 147 (46.4) 132 (42.1) 
WOMAC pain score, change from baseline -82.9 (115.4) -83.9 (106.3) -100.5 (112.7) -86.1 (114.2) 
WOMAC stiffness score, change from baseline -34.7 (52.5) -31.2 (51.5) -39.2 (52.6) -36.4 (52.3) 
WOMAC function, change from baseline -222.3 (388.3) -235.6 (346.6) -276.5 (358.0) -227.4 (362.7) 
HAQ disability, change from baseline  -0.18 (0.36) -0.17 (0.34) -0.20 (0.39) -0.16 (0.36) 
HAQ Pain, change from baseline -16.0 (29.1) -15.4 (25.5) -20.8 (28.8) -16.6 (28.0) 
Patient’s global assessment of response to therapy 45.3 (31.8) 45.6 (30.9) 43.1 (30.4) 45.2 (30.5) 
Patient’s global assessment of disease status -12.3 (27.4) -12.4 (24.5) -15.7 (28.2) -13.6 (27.5) 
Physician’s global assessment of disease status -12.1 (26.3) -13.7 (23.2) -15.6 (25.3) -14.6 (23.4) 
Joint swelling, effusion or both on clinical examination, N 
(%) 

 
56/304 (18.4) 

 
38/307 (12.4)* 

 
62/300 (20.7) 

 
58/292 (19.9) 

Rescue paracetamol, No. of tablets 1.7 (1.7) 1.9 (1.9) 1.7 (1.8) 1.8 (1.8) 
Total number of Withdrawals, N (%) 75 (23.7) 70 (22.0) 63 (19.8) 65 (20.8) 
Withdrawals due to AE, N (%) 9 (2.8) 20 (6.2) 12 (3.8) 11 (3.5) 



Withdrawals due to lack of efficacy, N (%) 20 (6.3) 15 (4.7) 16 (5.0) 17 (5.4) 
*significant difference from placebo (p<0.05) 
 
• Randomisation by permuted-block method with random block sizes and stratified according to the 16 clinical centres.  
• Double blind 
• Not true ITT analysis 
• Very slightly underpowered (N=1588 powered) 

Funding National Center for Complementary and Alternative Medicine and the National Institute of Arthritis and Musculoskeletal and Skin Diseases 
Ref ID 2330 

 
6.7. Invasive treatments for knee osteoarthritis 
 

In adults with OA, what are the relative benefits and harms of arthroscopic lavage (with or without debridement) versus 
i) tidal irrigation, ii) sham procedure (placebo) with respect to symptoms, function, and quality of life? 

Bibliographic 
reference 

J. B. Moseley, K. O'Malley, N. J. Petersen, T. J. Menke, B. A. Brody, D. H. Kuykendall, J. C. Hollingsworth, C. M. Ashton, and N. 
P. Wray. A controlled trial of arthroscopic surgery for osteoarthritis of the knee.[see comment][summary for patients in J Fam 
Pract. 2002 Oct;51(10):813; PMID: 12401143]. New England Journal of Medicine 347 (2):81-88, 2002. 

Study type and 
evidence level 

RCT: 1++ 

Aim To assess the efficacy of Arthroscopic Lavage versus arthroscopic lavage + debridement versus placebo (sham procedure) in 
adults with knee OA.  

Number of 
patients 

Total N=180; N=61 (lavage), N=59 (lavage + debridement), N=60 (placebo) 
Single centre trial in USA. 

Patient 
characteristics 

 
Baseline characteristics Lavage 

(N=61) 
Lavage + 
debridement 
(N=59) 

Placebo 
(N=60) 

Age, years, mean (SD) 51.2 (10.5) 53.6 (12.2) 52.0 (11.1) 
Female, % 11.5 3.4 6.7 
OA Severity, % 

Mild 
Moderate 
Severe 

 
27.9 
45.9 
26.2 

 
30.5 
45.8 
23.7 

 
28.3 
46.7 
25.0 

Analgesic use, % 
Prescription 
Non-prescription 

 
67.2 
21.3 

 
64.4 
15.3 

 
70.0 
21.7 

Mean score on Knee Society Clinical Rating Scale* 
Knee symptoms 
Function 

 
 
50.2 
62.4 

 
 
51.4 
57.6 

 
 
49.4 
62.2 



*Knee Society Clinical Rating Scale:  range from 0-100, higher scores indicate fewer knee-related symptoms 
 
• All participants were ≤ 75 years old, had knee OA (defined by ACR criteria), reported at least moderate knee pain on 

average (≥ 4 on a VAS of 0-10) despite maximal medical treatment for at least 6 months and had not undergone 
arthroscopy of the knee during the previous 2 years. 

• Severity of OA in the index knee (one with greatest pain-induced limitation of function) was assessed radiographically and 
graded on a scale of 0-4. The scores for the 3 compartments were added together to generate a severity grade of 0-12. 

• Patients were excluded if they had severity grade ≥ 9, severe deformity or serious medical problems.  
• There were no significant differences between treatment groups for any of the baseline characteristics. 

 
Intervention Arthroscopic Lavage (with at least 10 L of fluid).  

 
Lavage consisted of: anything that could be flushed out through arthroscopic cannulas was removed. Normally, no instruments 
were use to mechanically debride or remove tissue. However, if a mechanically important, unstable tear in the meniscus was 
encountered the torn portion was removed and remaining meniscus was smoothed to a firm, stable rim. No other debridement 
was performed. 

Comparison  Arthroscopic Lavage (with at least 10 L of fluid) followed by debridement; 
Placebo (sham procedure). 
 
Debridement consisted of: rough articular cartilage was shaved (chondroplasty was performed), loose debris was removed, all 
torn or degenerated meniscal fragments were trimmed and the remaining meniscus was smoothed to a firm and stable rim. No 
abrasion arthroscopy or microfracture was performed. Typically, bone spurs were not removed, but any spurs from the tibial spine 
area that blocked full extension were shaved smooth. 
 
Placebo (sham procedure) consisted of: Simulation of arthroscopic debridement. Knee was prepped and draped, incisions made 
in the skin. Knee was manipulated as if arthroscopy was being performed. Saline was splashed to simulate the sounds of lavage. 
No instrument entered the portals for arthroscopy; post-operative care was the same as if the procedure had been performed. 

Length of follow-
up 

2 and 6 weeks, 3, 6 , 12, 18 and 24 months after the procedure. 

Outcome 
measures 

Pain in study knee after intervention (12-item self-reported Knee Specific Pain Scale, KSPS, scores ranging 0-100, higher scores 
= more severe pain); Arthritis pain in general (not specifically in study knee, AIMS2-P pain subscale, higher scores = more severe 
pain); Body pain (not necessarily from arthritis or in the knee, SF-36-P score, higher score = less severe pain) Items on the 
AIMS2-P amd SF-36-P scores were transformed into scores on a scale from 0-100; self-reported physical function (AIMS2-WB 
walking-bending transformed into scores of 0-100, higher score = more limited function); physical functioning scale (30 m walk 
time and time to climb up and down a flight of stairs – longer times = poorer functioning). 

Effect size  
1. Pain 
• There was no significant difference between the groups at 1 year or 2 years for KSPS (knee specific pain scale, 0-100). 
• There was no significant difference between the groups at any time point for Arthritis pain scale (0-100). 
 



2. Function 
• There was no significant difference between either arthroscopic intervention group compared to placebo at any time-point 

for any outcome except for physical functioning Scale (number of seconds the patient required to walk 30 m and to climb up 
and down a flight of stairs as quickly as possible) at 2 weeks and 1 year post-intervention: lavage+debridement was 
significantly worse than placebo. 

• There was no significant difference between either arthroscopic intervention group compared to placebo for self-reported 
ability to walk and bend (AIMS2-WB) at 1 year (data not reported) or 2 years. 

 
 

 
 
Outcome Lavage Lavage + 

debridement 
Placebo 
 

 
Lavage vs 
placebo  
 
P value  

Lavage + 
debridement 
vs placebo 
 
P value 

KSPS, mean, (SD) 
1 year 
2 years 

 
54.8 (19.8) 
53.7 (23.7) 

 
51.7 (22.4) 
51.4 (23.2) 

 
48.9 (21.9) 
51.6 (23.7) 

 
0.14 
0.64 

 
0.51 
0.96 

Arthritis pain, 0-100, mean (SD) 
2 weeks 
6 weeks 
3 months 
6 months 
1 year 
18 months 
2 years 

 
 
51.9 (20.3) 
52.4 (22.1) 
53.7 (23.1) 
54.8 (21.6) 
57.8 (23.5) 
55.4 (24.6) 
56.7 (24.1) 

 
 
53.2 (21.7) 
49.9 (23.3) 
49.9 (21.7) 
52.0 (20.8) 
53.3 (25.4) 
50.7 (24.4) 
54.0 (23.3) 

 
 
47.9 (23.9) 
50.8 (23.2) 
50.1 (21.3) 
50.0 (20.7) 
53.6 (22.1) 
55.6 (23.6) 
52.5 (25.1) 

 
 
0.95 
0.33 
0.70 
0.39 
0.23 
0.95 
0.37 

 
 
0.22 
0.84 
0.95 
0.60 
0.95 
0.30 
0.75 

Physical functioning Scale*, 
seconds, mean (SD) 

2 weeks 
6 weeks 
3 months 
6 months 
1 year 
18 months 
2 years 

 
 
53.0 (25.3) 
49.5 (17.4) 
48.8 (21.0) 
49.4 (20.4) 
50.4 (17.6) 
51.2 (18.8) 
53.2 (21.6) 

 
 
56.0 (21.8) 
51.7 (24.7) 
49.5 (17.4) 
49.8 (17.4) 
52.5 (20.3) 
52.8 (20.9) 
52.6 (16.4) 

 
 
48.3 (13.4) 
45.9 (12.0) 
47.3 (16.0) 
47.0 (13.0) 
45.6 (10.2) 
48.5 (12.4) 
47.7 (12.0) 

 
 
0.22 
0.25 
0.69 
0.47 
0.09 
0.41 
0.13 

 
 
0.02 
0.11 
0.49 
0.34 
0.04 
0.23 
0.11 

Self-reported ability to walk and 
bend, AIMS2-WB score mean, 
(SD) 

1 year 
2 years 

 
 
49.6 (29.1) 
51.1 (28.37) 

 
 
56.4 (28.4) 
56.4 (29.4) 

 
 
49.4 (25.5) 
53.8 (27.5) 

 
 
0.98 
0.19 

 
 
0.61 
0.64 

*Scores indicate the number of seconds the patient required to walk 30 m and to climb up and down a flight of stairs as quickly 



as possible; longer times = poorer functioning 
 
 
• Randomisation method: patients were stratified into 3 groups according to OA severity (Grade 1-3, Grae 4-6 and Grade 7-8). 

Stratified randomisation using fixed blocks of 6 was used.  
• Double-blind  
• No mention of ITT analysis 
• Power Study 

Funding Grant from the Department of Veterans Affairs. 
Ref ID 2151 
Bibliographic 
reference 

Chang RW. Falconer J.  A randomized, controlled trial of arthroscopic surgery versus closed-needle joint lavage for patients with 
osteoarthritis of the knee. Arthritis and rheumatism. 36 (3):289-296, 1993. 

Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy of Arthroscopic Lavage + debridement versus tidal irrigation in adults with knee OA.  
Number of 
patients 

Total N= 34; N=19 (lavage + debridement), N=15 (tidal irrigation) 
Twin centre trial in USA. 

Patient 
characteristics 

 
Baseline characteristics Lavage + 

debridement 
(N=18) 

Tidal irrigation 
(N=14) 

Age, years, mean (SD) 61 (11 65 (13) 
Female, % 72 71 
Duration of knee pain, months, mean (SD) 51 (51) 53 (57) 
Kellgren x-ray class, % 

Class I 
Class II 
Class III 

 
22 
28 
50 

 
14 
36 
50 

Functional class, % 
Class I 
Class II 
Class III 

 
5 
67 
28 

 
7 
79 
14 

Walk distance, % 
>4 blocks 
2-4 blocks 
<2 blocks 

 
44 
11 
44 

 
50 
14 
36 

Active ROM, degrees, mean (SD) 114 (21) 111 (20) 
AIMS scores, mean (SD) 

Pain 
Physical activity 

 
6.5 (2.0) 
6.9 (2.0) 

 
6.1 (2.1) 
5.3 (2.1) 



Physical function 
Social activity 
Depression 
Anxiety 

2.3 (1.6) 
4.4 (2.2) 
2.8 (2.2) 
4.2 (2.4) 

1.7 (1.0) 
4.7 (2.6) 
2.6 (2.0) 
3.9 (2.4) 

50-foot walk time, seconds (SD) 14.9 (4.3) 15.0 (4.7) 
Patient’s global assessment, VAS (SD) 4.6 (2.6) 4.6 (2.5 
Physicians global assessment score of 3 or 4, % 12 16 

 
• All participants had persistent knee pain >3 months despite conservative medical and rehabilitation management, which 

restricted work, athletic or self-care activities to an extent unacceptable to the patient; had weight-bearing knee radiographs 
showing grade 1, 2 or 3 changes (defined by Kellgren and Lawrence criteria), age > 20 years. 

• Patients were excluded if they had knee surgery within 6 months of study entry, total knee replacement, any concurrent 
illness which would influence functional assessment of the knee or preclude arthroscopic surgery (e.g. severe intermittent 
claudication or cardiac disease) or had Kellgren Class 4 changes or radiographs.  

• There were no significant differences between treatment groups for any of the baseline characteristics except AIMS 
physical activity, which was significantly higher for the lavage + debridement group compared to the tidal irrigation group 
(p<0.05). 

 
Intervention Arthroscopic Lavage + debridement.  

 
Procedure consisted of debridement of torn meniscus and removal of meniscal or cruciate ligament fragments, removal of 
proliferative synovium and excision of loose articular cartilage fragments. Patients receive continuous saline lavage during the 
procedure. 
 
Prior to and following interventions, patients in both study groups received only non-narcotic analgesia and physical therapy 
(strengthening, flexibility and gait training exercises). 

Comparison  Tidal irrigation. 
 
Procedure consisted of: tidal knee lavage; a total of 1 Litre saline was injected into and aspirated from the knee in aliquots of 4-
120 cc, depending on the size of the knee capsule. 

Length of follow-
up 

3 and 12 months after the procedure. 

Outcome 
measures 

AIMS Pain scale; AIMS functional status; Active ROM; Patient and physician global assessment 

Effect size  
• Lavage + debridement was significantly better than tidal irrigation for physician’s global assessment (p<0.05) at 12 months 

post-intervention.  
• There was no significant differences between the groups at 3 months or 12 months post-intervention for any other outcome. 
 



Outcome at 3 months and 12 months post-
procedure (adjusted for baseline values) 

Lavage + 
debridement 
(N=18) 

Tidal irrigation 
(N=14) 

Difference (95% CI) 

Active ROM, degrees, mean 
3 months 
12 months 

 
115 
116 

 
112 
115 

 
3 (-6 to 12) 
1 (-7 to 10) 

AIMS Pain score, mean 
3 months 
12 months 

 
5.0 
5.3 

 
5.4 
5.0 

 
-0.4 (-1.6 to 0.9) 
0.3 (-1.1 to 1.8) 

AIMS Physical activity, mean 
3 months 
12 months 

 
5.0 
4.8 

 
6.3 
6.2 

 
-1.3 (-3.0 to 0.4) 
-1.4 (-3.3 to 0.4) 

AIMS Physical function, mean 
3 months 
12 months 

 
1.5 
1.7 

 
2.0 
2.0 

 
-0.5 (-1.2 to 0.3) 
-0.3 (-1.1 to 0.5) 

AIMS Social activity, mean 
3 months 
12 months 

 
4.3 
4.6 

 
4.7 
4.3 

 
-0.4 (-1.4 to 0.7) 
0.3 (-1.1 to 1.5) 

AIMS Depression, mean 
3 months 
12 months 

 
2.7 
1.8 

 
2.5 
2.6 

 
0.2 (-0.8 to 1.1) 
-0.8 (-1.6 to 0.1) 

AIMS Anxiety, mean 
3 months 
12 months 

 
3.8 
3.2 

 
3.9 
3.5 

 
-0.1 (-1.3 to 1.0) 
-0.3 (-1.3 to 0.6) 

50-foot walk time, seconds (SD) 
3 months 
12 months 

 
14.2 
13.9 

 
15.0 
14.1 

 
-0.8 (-2.8 to 1.2) 
-0.2 (-2.8 to 2.3) 

Patient’s global assessment, VAS 
3 months 
12 months 

 
3.4 
4.1 

 
3.6 
3.3 

 
-0.2 (-10.6 to 13.8) 
0.8 (-5.3 to 21.2) 

Physicians global assessment, % improved 
3 months 
12 months 

 
47 
41 

 
46 
23 

 
1 (-34 to 36) 
18 (-15 to 51) 

Improvement of ≥ 1 cm AIMS Pain, % 
3 months 
12 months 

 
56 
56 

 
43 
43 

 
Not mentioned 
Not mentioned 

Improvement of ≥ 1 cm Patients global assessment, % 
3 months 
12 months 

 
 
50 
44 

 
 
42 
58 

 
 
Not mentioned 
Not mentioned 

 



 
• Randomisation method: patients were stratified by study site; however, details of method used are not mentioned 
• Single-blind (assessor) 
• ITT analysis 
• NS difference between results at the 2 study sites 

Funding Grant from Robert Wood Johnson Foundation, NIH grant and Percy surgical research trust of Lutheran General Hospital, USA. 
Ref ID 468 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

J. D. Bradley, 
D. K. 
Heilman, and 
Katz.B.P. 
Tidal 
irrigation as 
treatment for 
knee 
osteoarthritis: 
a sham-
controlled, 
randomized, 
double-
blinded 
evaluation. 
Arthritis & 
Rheumatism 
46 (1):100-
108, 2002. 
 
 
ID 2161 

RCT 1++ 
Parallel group 
Single centre, 
USA 
 
o Randomised 

(Sequential 
1:1 ratio, 
bocks of 8) 

o Double blind  
o ITT analysis 
o Power study  
 

Total N=180 
(N=89 Tidal 
irrigation, 
N=91 Sham 
Tidal irrigation) 
 
 
Drop-outs: 
N=1 (tidal 
irrigation), N=2 
(sham tidal 
irrigation) 

Inclusion criteria:  
Knee OA (ACR criteria, 
radiographical and/or clinical 
diagnosis), age ≥40 years, 
ambulatory functional state 
without assistance or assistive 
devices, knee pain for ≥1 year, 
knee pain on ≥14 of the last 28 
days before enrolment. 
Participants with bilateral knee 
OA were also included and the 
more symptomatic knee was 
designated the index knee and 
assigned to treatment.  
 
Exclusion criteria:  
Hypersensitivity to anaesthetics 
or paracetamol, significant 
trauma, surgery or IA 
corticosteroids injection within 6 
months of enrolment, 
secondary causes of OA, 
inflammatory arthritis, 
conditions other than knee OA 
which limited lower extremity 
function, significant or serious 
medical conditions and use of 
anti-coagulants. 
 
No participants had received IA 
hyaluronate in 6 months prior to 

Tidal Irrigation 
 
Needle was used 
to puncture the 
capsule at the 
suprapatellar 
port. Saline, 
aliquots of 30-50 
ml were injected 
into the knee, 
withdrawn and 
injected 
repeatedly. After 
passage of 1L of 
saline through 
the knee, the 
joint was 
evacuated and 
the needle 
removed.  
 
Procedure in 
both groups 
lasted 45 to 60 
mins, 
paracetamol was 
dispensed with 
instruction to use 
as needed for 
pain, up to 1,000 
mg, 4 times 

Sham tidal 
irrigation 
 
The needle was 
advanced to, but 
not through the 
joint capsule via 
the lateral 
suprapatellar 
port. Saline was 
drawn from the 
supply bag in 
aliquots of 40-50 
ml and 3-5 ml 
was slowly clysed 
into the 
subcutaneous 
tissue with each 
mimicked 
‘exchange’ before 
the remainder of 
the saline was 
expelled into the 
waste bag. After 
passage of 1L of 
saline through 
the tubing (and 
clysis of 50-100 
ml saline into the 
subcutaneous 
tissue) the needle 

Follow-up: 
12, 24 and 
52 weeks 
post-
intervention 

Difficulty with 
knee over 
past week; 
investigator’s 
arthritis 
global 
activity in 
index knee; 
Tenderness 
and swelling 
(range 0-3); 
50-foot walk 
time; 
WOMAC 
pain, function 
and stiffness; 
Quality of 
Well-Being 
(QWB); 
Paracetamol 
consumption. 

Grant from NIH from 
the National Institute 
of Arthritis and 
Musculoskeletal and 
Skin Diseases. 
 
 



study start.  
 
Participants were permitted to 
continue, start, stop or change 
NSAID therapy during 
participation in the study. 
 
Tidal irrigation: N=89 (N=60, 
67% female), mean age 55.5 
years (SD 9.4), symptom 
duration 10.9 months (SD 9.7), 
K-L grade: 0-1 (N=22), 2-3 
(N=49), 4 (N=18). 
 
Sham tidal irrigation: N=91 
(N=64, 70% female), mean age 
55.9 years (SD 9.8), symptom 
duration 10.4 months (SD 
10.2), K-L grade: 0-1 (N=23), 2-
3 (N=51), 4 (N=17). 
 
There were NS differences 
between the groups for 
baseline characteristics except 
for: the sham tidal irrigation 
group had a greater disease 
severity (assessed by WOMAC 
pain and physical functioning; 
p<0.0001) and for WOMAC 
stiffness and 50-foot walk time. 

daily. was removed. 
 
 



Effect size 
• Tidal irrigation was better than sham irrigation for: 

o Use of medication (NSAIDs, narcotic analgesia, muscle relaxants, antidepressants, glucosamine or chondroitin sulphate) at 12 weeks post-intervention (N=18 and N=32 
patients respectively). 

 
• Tidal irrigation was similar to sham irrigation for:    

o WOMAC Pain (change from baseline) at 12 weeks post-intervention (magnitude of improvement 21% and 23% respectively); 
o WOMAC Physical functioning (change from baseline) at 12 weeks post-intervention (magnitude of improvement 17% and 21% respectively); 
o Use of medication (NSAIDs, narcotic analgesia, muscle relaxants, antidepressants, glucosamine or chondroitin sulphate) at 24 weeks post-intervention (N=29 patients in 

both groups) and at 52 weeks post-intervention (N=36 and N=32 patients respectively); 
o WOMAC Pain (change from baseline) at 12 weeks post-intervention (-2.8 and -3.3 respectively), at 24 weeks post-intervention (-2.1 and -2.7 respectively) and at 52 

weeks post-intervention (-2.8 and -2.6 respectively); 
o WOMAC stiffness (change from baseline) at 12 weeks post-intervention (-0.7 and -1.2 respectively), at 24 weeks post-intervention (-0.6 and -0.9 respectively) and at 52 

weeks post-intervention (-0.7 and -0.9 respectively); 
o WOMAC function (change from baseline) at 12 weeks post-intervention (-7.7 and -10.8 respectively), at 24 weeks post-intervention (-6.5 and -8.7 respectively) and at 52 

weeks post-intervention (-7.7 and -9.6 respectively); 
o Physician’s assessment of arthritis global activity (number of patients ‘severe’, change from baseline) at 12 weeks post-intervention (-8 and -9 respectively), at 24 weeks 

post-intervention (-9 and -13 respectively) and at 52 weeks post-intervention (-9 and -13 respectively); 
o Physician’s assessment of arthritis global activity (number of patients ‘mild’, change from baseline) at 12 weeks post-intervention (+19 and +29 respectively), at 24 

weeks post-intervention (+15 and +19 respectively) and at 52 weeks post-intervention (+15 and +21 respectively); 
o 50-foot walk time (change from baseline) at 12 weeks post-intervention (-0.4 and -0.6 respectively), at 24 weeks post-intervention (-0.4 and -0.7 respectively) and at 52 

weeks post-intervention (-0.5 and -0.4 respectively); 
o Knee swelling (change from baseline) at 12 weeks post-intervention (-0.16 and -0.21 respectively), at 24 weeks post-intervention (-0.34 and -0.24 respectively) and at 52 

weeks post-intervention (-0.34 and -0.25 respectively); 
o Knee tenderness (change from baseline) at 12 weeks post-intervention (-0.10 and -0.17 respectively), at 24 weeks post-intervention (-0.04 and -0.07 respectively) and at 

52 weeks post-intervention (+0.06 and -0.11 respectively); 
o QWB score (change from baseline) at 24 weeks post-intervention (+0.02 and 0.0 respectively) and at 52 weeks post-intervention (+0.02 and 0.0 respectively); 
o Paracetamol use (change from baseline, mean number of tablets/day) at 12 weeks post-intervention (+1.1 and +0.1 respectively), at 24 weeks post-intervention (+1.4 

and +0.6 respectively) and at 52 weeks post-intervention (+0.8 and +0.1 respectively). 
 

 
 
 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

K. C. Kalunian, 
L. W. Moreland, 
and D. J. 
Klashman. 
Visually-guided 
irrigation in 

RCT 1++ 
Parallel group 
Multicentre, 4 sites 
in USA 
 
o Randomised 

Total N=90 
(N=41 Full 
irrigation, 
N=49 minimal 
irrigation) 
 

Inclusion criteria: Knee 
OA (ACR criteria, clinical, 
radiographic or laboratory 
diagnosis), K-L grades 0-
2, age > 40 years, knee 
pain for 10 years or less, 

Full Irrigation 
 
(3L of saline)  

Minimal 
irrigation 
 
(250ml saline) 
 
 

Follow-up: 12 
months post-
intervention 

Pain (VAS); 
WOMAC 
(total, pain, 
stiffness, 
function) 

Grant from the 
American 
College of 
Rheumatology 
 
 



patients with 
early knee 
osteoarthritis: a 
multicenter 
randomized, 
controlled trial. 
Osteoarthritis & 
Cartilage 8 
(6):412-418, 
2000. 
 
 
ID 2163 

(method not 
mentioned) 

o Double blind  
o ITT analysis (no 

dropouts) 
o Slightly 

underpowered(N
=50 in each 
group for power 
study)  

 

 
 

unsatisfactory pain relief 
as assessed by both 
patient and physician 
despite at least 6 weeks 
of personal supervised 
physical therapy, 
(exercises and joint 
protection techniques) 
and 2 or more different 
NSAIDs and/or 
analgesics given for 3 or 
more weeks each.  
 
Exclusion criteria: 
Disease of back/hip or 
ankle/foot of significant 
severity to confuse the 
clinical assessment of 
patient’s knee pain, IA 
corticosteroids injection 
into the affected knee 
within 1 month prior to 
enrolment, K-L grades 3-
4, BMI >35 kg/m2, 
sensitivity to anaesthetics 
and serious medical 
illness.  
 
Full irrigation: N=41 
(N=22, 54% female), 
mean age 60.9 years 
(range 41-88), symptom 
duration 30.0 months 
(range 2-120), Knee 
tenderness 0.85, range 0-
2 (4-point scale), 
radiographic score 4.00, 
range 0-10 (5-point 
scale), patient 
assessment, VAS 3.67 
(range 0-7.9), WOMAC 
total 41.09 (range 1-75). 



 
Minimal irrigation: N=49 
(N=26, 53% female), 
mean age 58.3 years 
(range 40-85), symptom 
duration 34.4 months 
(range 2-100), Knee 
tenderness 0.60, range 0-
2 (4-point scale), 
radiographic score 4.44, 
range 0-12 (5-point 
scale), patient 
assessment, VAS 3.63 
(range 0-9.2), WOMAC 
total 40.67 (range 8-86). 
 
 

Effect size 
• Full irrigation was significantly better than minimal irrigation for: 

o Pain, VAS (change from baseline) at 12 weeks post-intervention; 
o Pain, VAS (change from baseline - analysis of covariance with irrigation group as independent variable, baseline score and swelling as covariates) at 12 weeks 

post-intervention (1.47, 95% CI –1.2 to 4.1 and 0.12, 95%CI 0 to 0.3 respectively; p=0.02); 
o WOMAC pain (change from baseline - analysis of covariance with irrigation group as independent variable, baseline score and swelling as covariates) at 12 

weeks post-intervention (4.2, 95% CI –0.9 to 9.4 and 2.3, 95% CI –0.1 to 4.7 respectively; p=0.04). 
 
 
• There was NS difference between full irrigation and minimal irrigation for: 

o WOMAC total (change from baseline) at 12 weeks post-intervention; 
o WOMAC total (change from baseline - analysis of covariance with irrigation group as independent variable, baseline score and swelling as covariates) at 12 

weeks post-intervention; 
o WOMAC pain (change from baseline) at 12 weeks post-intervention; 
o WOMAC stiffness (change from baseline) at 12 weeks post-intervention; 
o WOMAC stiffness (change from baseline - analysis of covariance with irrigation group as independent variable, baseline score and swelling as covariates) at 12 

weeks post-intervention; 
o WOMAC function (change from baseline) at 12 weeks post-intervention; 
o WOMAC function (change from baseline - analysis of covariance with irrigation group as independent variable, baseline score and swelling as covariates) at 12 

weeks post-intervention. 
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 



P. Ravaud, L. 
Moulinier, B. 
Giraudeau, X. 
Ayral, C. Guerin, 
E. Noel, P. 
Thomas, B. 
Fautrel, B. 
Mazieres, and 
M. Dougados. 
Effects of joint 
lavage and 
steroid injection 
in patients with 
osteoarthritis of 
the knee: results 
of a multicenter, 
randomized, 
controlled trial. 
Arthritis & 
Rheumatism 42 
(3):475-482, 
1999. 
ID 2122 

RCT 1+ 
Parallel group 
Multicentre: 16 
centres in 
France. 
 
o Randomised 

(centre 
randomisation 
list) 

o Double blind 
for IA 
corticosteroid 
but unblinded 
for joint lavage 

o ITT analysis  
o High dropout 

rate in 
placebo group 
(36%). 

 

Total N=98: 
N=28 
(placebo); 
N=25 (IA 
corticosteroid); 
N=21(Joint 
lavage + 
placebo); 
N=24 (Joint 
lavage + 
corticosteroid) 
 
 
Drop-outs: 
N=10, 36% 
(placebo); 
N=5 20% (IA 
corticosteroid), 
N=4,19% 
(Joint lavage + 
placebo); N=4, 
17% (Joint 
lavage + 
corticosteroid). 

Inclusion criteria: Patients with 
Knee OA (ACR criteria, radiographic 
diagnosis of tibiofemoral OA within 
the last 6 months), K-L grade ≥2, 
pain score ≥40 mm (VAS). 
 
Exclusion criteria:  
Serious concomitant medical illness, 
secondary arthritis, knee surgery 
scheduled within the following 12 
months, local or systemic 
contraindication to the use of IA 
corticosteroids or to joint lavage, any 
injection during the 3 months prior to 
the study, current treatment with 
systemic corticosteroids or any slow-
acting anti-OA drugs (such as 
diacerhin or chondroitin sulphate). 
 
Placebo: N=28 (N=18, 64% female), 
mean age 63 years (SD 11), Pain 
(VAS) 64.0 (SD 21.0). 
 
IA corticosteroid: N=25 (N=18, 72% 
female), mean age 67 years (SD 12), 
Pain (VAS) 69.0 (SD 20.0). 
 
Joint lavage + placebo: N=21 (N=14, 
67% female), mean age 65 years 
(SD 8), Pain (VAS) 74.0 (SD 22.0). 
 
Joint lavage + IA corticosteroid: 
N=24 (N=16, 67% female), mean 
age 67 years (SD 11), Pain (VAS) 
57.0 (SD 18.0). 
 
• There were NS differences 

between the groups for any of 
the baseline characteristics 
except for Pain (VAS) which was 
significantly lower in the lavage 
+ IA corticosteroid group than 

Joint lavage + 
placebo 
 
Lavage: 
Arthrocentesis was 
performed and 
cannulae were 
introduced onto the 
medical and lateral 
suprapatellar 
portals (1 for inflow, 
1 for outflow). A 
total of 1 L of 0.9% 
saline was injected 
into and evacuated 
from the knee joint. 
At the end of the 
joint lavage, 
cortivazol or 
placebo was 
injected. 
 
Placebo: 
0.9% normal saline, 
1.5ml 
 
 
 

IA 
Corticosteroid  
Cortivazol, 3.75 
mg in 1.5 ml 
 
Joint lavage + 
corticosteroid 
Placebo 
0.9% normal 
saline, 1.5ml 
 
Placebo: 
0.9% normal 
saline, 1.5ml 
 

Follow-up:  
1, 4, 12 and 
24 weeks 
post-
treatment. 

Pain (VAS); 
Global staus 
(VAS); 
Lequesne’s 
Functional 
Index; AEs. 

Not 
mentioned, 
however 
study drugs 
supplied by 
Roussel 
Laboratories, 
France. 
 



the other groups (p=0.04). 
• Participants underwent a 3 day 

wash-out period for any NSAIDs 
and 8-hour washout period for 
analgesics, prior to commencing 
the study. 

• During the trial, if there was 
persistent pain, paracetamol and 
if necessary, NSAIDs, were 
permitted and the doses noted. 
Participants were asked to 
discontinue NSAIDs for 3 days 
and analgesics 12 hours prior to 
each assessment. 

Effect size 
 
NOTE: There was no interaction effect between Joint Lavage + IA Cortivazol and therefore this arm was removed from the analysis (linear model) 

 
Lavage vs placebo 
• Lavage was significantly better than placebo for: 

o Pain (relative change) at 24 weeks post-treatment, p=0.02. 
 
• Lavage was better than placebo for: 

o Clinical improvement in Pain (% patients with at least 30% pain reduction from baseline) at 1 week post-treatment (48% and 25% respectively), 4 weeks post-treatment (48% and 
29% respectively), 12 weeks post-treatment (48% and 29% respectively)  and 24 weeks post-treatment (48% and 22% respectively). 

 
• There was NS difference between lavage and placebo for: 

o Lequesne’s functional index at 24 weeks post-treatment;  
o Global status at 24 weeks post-treatment. 

 
 
IA Corticosteroid (cortivazol) vs placebo 
• IA Corticosteroid (cortivazol) was better than placebo for: 

o Clinical improvement in Pain (% patients with at least 30% pain reduction from baseline) at 1 week post-treatment (64% and 25% respectively), 4 weeks post-treatment (56% and 
29% respectively), 12 weeks post-treatment (52% and 29% respectively)  and 24 weeks post-treatment (48% and 22% respectively). 

 
• There was NS difference between IA corticosteroid (cortivazol) and placebo for: 

o Pain (relative change) at 24 weeks post-treatment; 
o Lequesne’s functional index at 24 weeks post-treatment;  
o Global status at 24 weeks post-treatment. 

 
Reference Study type Number of Patient characteristics Intervention Comparison Length of Outcome Source  



Evidence level patients follow-up measures of  
funding 

P. T. Dawes, C. 
Kirlew, and I. 
Haslock. Saline 
washout for knee 
osteoarthritis: 
results of a 
controlled study. 
Clinical 
Rheumatology 6 
(1):61-63, 1987. 
 
 
ID 2154 

RCT 1+ 
Parallel group 
Single centre, UK 
 
o Randomised 

(method not 
mentioned) 

o Single blind 
(observer) 

o No mention of 
ITT analysis or 
dropouts  

o Small sample 
size 

 

Total N=20 
(N=10 lavage, 
N=10 control - 
saline 
injection) 
 
 
 

Inclusion criteria: 20 
consecutive patients 
with clinical and 
radiological evidence of 
Knee OA and clinically 
detectable effusions. 
 
Lavage: N=10 (N=4, 
40% female), mean age 
57.7 years (range 43-
73), mean symptom 
duration 3.5 years 
(range 0.5–10 years). 
 
Control (saline 
injection): N=10 (N=8, 
80% female), mean age 
63.3 years (range 49-
83), mean symptom 
duration 3.9 years 
(range 1–3 years). 
 
There were NS 
differences between the 
groups at baseline 
except for night pain 
which was significantly 
higher in the saline 
injection group 
compared to the lavage 
group (p<0.05). 

Lavage 
 
Joint was aspirated 
from the lateral 
aspect of the knee 
and saline was 
infused into the 
joint until 
discomfort was 
experienced. The 
fluid was then 
allowed to drain 
out from the medial 
side (needle 
inserted and 
cannula attached). 
2 L of saline were 
perfused through 
the joint over a 20-
30 minute period. 

Control (Saline 
injection) 
 
Joint was 
aspirated from the 
lateral aspect of 
the knee and then 
injected with 10 
ml of sterile 0.9% 
saline through a 
medial approach. 

Follow-up: 12 
weeks post-
intervention. 

Pain, VAS, 
cm (at rest, 
walking, at 
night); 25 
yard 
walking 
time (sec); 
Morning 
stiffness 
(min); 
Immobility 
stiffness 
(min); 
Stiffness 
(min); Knee 
flexion. 

Not 
mentioned 
 
 



Effect size 
• Lavage was better than control (saline injection) for:  

o Immobility stiffness, mins (change from baseline) at 12 weeks post-intervention (-9.5 and +7.5 respectively). 
 
• Lavage was worse than control (saline injection) for: 

o Pain at rest, VAS (change from baseline) at 12 weeks post-intervention (-0.55 and -2.1 respectively); 
o Pain walking, VAS (change from baseline) at 12 weeks post-intervention (-2.85 and -3.3 respectively); 
o Pain at night, VAS (change from baseline) at 12 weeks post-intervention (-1.2 and -5.0 respectively); 
o 25 yard walk time, secs (change from baseline) at 12 weeks post-intervention (-23.0 and -6.0 respectively); 
o Morning stiffness, mins (change from baseline) at 12 weeks post-intervention (-6.0 and -3.8 respectively); 
o Knee flexion, degrees (change from baseline) at 12 weeks post-intervention (+4.0 and +9.0 respectively); 

 
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

J. N. A. Gibson, M. 
D. White, V. M. 
Chapman, and R. 
K. Strachan. 
Arthroscopic 
lavage and 
debridement for 
osteoarthritis of the 
knee. Journal of 
Bone & Joint 
Surgery - British 
Volume 74 (4):534-
537, 1992. 
 
 
 ID 2157 

RCT 1+ 
Parallel group 
Single centre, UK 
 
o Randomised 

(closed 
envelope) 

o Single blind 
(observer) 

o No mention of 
dropouts or 
ITT analysis  

 

Total N=20 
(N=10 lavage, 
N=10 
debridement + 
lavage) 
 
 
 

Inclusion criteria: 
Patients with moderate 
unilateral Knee OA. 
 
Exclusion criteria: >70 
years of age, more than 
20o varus or valgus 
deformity.  
 
Lavage: N=10 (N=4, 
40% female), mean age 
53 years (SD 10, range 
38-68), Mean flexion 
range 107o , (SD 20) 
mean symptom duration 
10 years (SD 9). 
 
Debridement + lavage: 
N=10 (N=2, 20% 
female), mean age 57 
years (SD 7, range 45-
69), Mean flexion range 
100o , (SD 14) mean 
symptom duration 8 
years (SD 7). 
 
 

Lavage 
 
All osteophytes 
were removed, 
loose articular 
cartilage was 
excised and 
degenerate 
margins of the 
medial and lateral 
menisci were 
smoothed off. The 
medial, lateral and 
patellofemoral joint 
compartments 
were washed out 
with 1L of saline.  

Debridement + 
lavage 
 
All osteophytes 
were removed, 
loose articular 
cartilage was 
excised and 
degenerate 
margins of the 
medial and lateral 
menisci were 
smoothed off. The 
medial, lateral 
and 
patellofemoral 
joint 
compartments 
were washed out 
with 1L of saline. 

Follow-up: 6 
and 12 
weeks post-
intervention 

Clinical 
scores for 
symptoms 
and mobility 

Not 
mentioned 
 
 



Effect size 
• The Clinical scores for symptoms and mobility did not improve after either procedure (mean score for lavage: 32.0±3.2, 33.7±3.6 and 33.9±3.5 at baseline, 6 and 12 weeks 

post-intervention respectively; mean score for debridement + lavage: 30.6±3.5, 32.7±3.2 and 33.0±4.0 at baseline, 6 and 12 weeks post-intervention respectively). 
 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

R. W. Ike, W. J. 
Arnold, E. W. 
Rothschild, and H. 
L. Shaw. Tidal 
irrigation versus 
conservative 
medical 
management in 
patients with 
osteoarthritis of the 
knee: A 
prospective 
randomized study. 
Journal of 
Rheumatology 19 
(5):772-779, 1992. 
 
 
ID 2158 

RCT 1+ 
Parallel group 
Multicentre, 15 
practices in USA 
 
o Randomised 

(method not 
mentioned) 

o Single blind 
(assessor) 

o ITT analysis  
o Underpowered 

Total N=77; 
(N=39 tidal 
irrigation 
lavage, N=38 
medical 
management) 
 
N=20 drop-
outs 

Inclusion criteria: All 
participants were aged 
≥21 years, had Knee OA 
(ACR criteria, clinical 
and radiographic 
diagnosis), K-L class 1-
3, had inadequate pain 
control by prior failure of 
IA corticosteroid 
injection, physical 
therapy exercises, 
analgesics ands 
NSAIDs, had knee pain 
with motion or at rest 
and had at least one of 
the following knee signs: 
swelling, effusion, heat, 
redness, tenderness on 
pressure. 
 
Exclusion criteria:          
anterior cruciate 
ligament disruption, 
meniscal tear, loose IA 
bodies and a history of 
‘locking’ or ‘giving way’; 
lateral instability, other 
types of arthritis, foot or 
back problems that may 
interfere with knee pain 
assessment, treatment 
with systemic or IA 
glucocorticoids within 

Tidal irrigation + 
medical 
management 
(changes in 
analgesia/NSAIDs 
and education of 
exercises and joint 
protection) 
 
Joint was aspirated 
, knee was 
evacuated then 
reinstilled with 20-
80 ml of fresh 
saline which was 
removed after it 
had distended the 
joint. The 
distension/irrigation 
was continued until 
1 L of saline 
passed through the 
knee.  
 
Patients were 
instructed in a set 
of isometric 
exercises for the 
quadriceps and 
hamstrings and in 
joint protection 
principles and at 
each visit, patients 

Medical 
management  
(changes in 
analgesia/NSAIDs 
and education of 
exercises and 
joint protection) 
 
 
As for Intervention 
group except for 
tidal irrigation 
procedure 

Follow-up: 1, 
2, 3, 4, 8 and 
12 weeks 
post-
intervention. 

Pain, VAS, 
cm (in the 
previous 24 
hours, after 
50’ walk, 
after 
climbing 4 
stairs); 
stiffness 
and with 
inactivity; 
tenderness; 
50-foot walk 
time; time 
to climb 4 
stairs; 
range of 
motion 
(active and 
passive). 

Abbott 
Laboratories, 
USA. 
 



the previous 2 months, 
knee surgery during the 
previous 6 months, AEs 
or hypersensitivity to 
anaesthetics, severe 
bilateral knee OA 
sufficient to confound 
assessment of the 
treated knee. 
 
Therapy with IA 
glucocorticoids was 
prohibited during the 
course of the study.  
 
 
Tidal irrigation + medical 
management: N=39 
(N=21, 54% female), 
mean age 68.2 years 
(SE 9.7). 
 
Medical management: 
N=38 (N=22, 58% 
female), mean age 65.8 
years (SE 10.3). 
 
There were NS 
differences between the 
groups for any baseline 
chatracteristics. 

were offered the 
opportunity to 
change anti-
inflammatory or 
analgesic 
medication. 
 



Effect size 
• Tidal irrigation + medical management was significantly better than medical management alone for: 

o Pain in the previous 24 hours, VAS (p=0.02 over 12 weeks); 
o Pain after walking 50-feet, VAS (p=0.03 over 12 weeks); 
o Pain after climbing 4 stairs, VAS (p<0.01 over 12 weeks); 
o Knee stiffness, number of days/week (p=0.03 at 12 weeks post-intervention); 
o Stiffness with inactivity (p=0.01 at 12 weeks post-intervention); 
o Patients assessment of treatment efficacy (p<0.01 at all time periods); 
o Patients assessment of treatment as somewhat or very effective at relieving pain (N=17/29 and N=11/28 respectively); 
o Physician’s assessment of treatment as somewhat or very effective at relieving pain (p=0.02). 
o  

 
• There was NS difference between Tidal irrigation + medical management and medical management alone for: 

o 50-foot walk time; 
o 4-stair climb time; 
o Passive and active range of motion. 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

E. C. R. Merchan and 
E. Galindo. 
Arthroscope-guided 
surgery versus 
nonoperative 
treatment for limited 
degenerative 
osteoarthritis of the 
femorotibial joint in 
patients over 50 years 
of age: A prospective 
comparative study. 
Arthroscopy 9 (6):663-
667, 1993. 
 
 
ID 2156 

RCT 1-  
Parallel group 
Single centre, 
Spain 
 
o Randomised 

(consecutively 
numbered 
envelopes 
previously 
been placed 
randomly on a 
bulletin board) 

o Not mention 
blinding 

o No ITT 
analysis  

 

Total N=80 
(N=40 
debridement, 
N=40 NSAIDs 
+ 
physiotherapy 
+ reduced 
ADL) 
 
 
Drop-outs: 
N=5 
(debridement); 
N=2 (NSAIDs 
+ 
physiotherapy 
+ reduced 
ADL). 

Inclusion criteria: 
Patients with Knee OA 
and limited degenerative 
process (minimal joint 
space narrowing and 
formation of small 
osteophytes). 
 
Exclusion criteria: pain 
duration > 6 months, 
Body weight >85 kg 
(men) and >75 kg 
(women) and history of 
previous surgery, 
appreciable instability or 
an angular deformity 
>15o, femoropatellar joint 
involvement. 
 
Debridement + 
physiotherapy: N=40 
(N=28, 70% female), 
mean age 57 years 

Debridement 
+ 
physiotherapy 
 
Debridement of 
synovial tissue; 
removal of 
degenerative 
menisci, 
osteophytes 
and loose 
bodies; limited 
debridement of 
cartilage 
defects. Post-
operatively a 
compression 
bandage was 
used with early 
exercises, 
motion and 
weight-bearing 
as tolerated. 

NSAIDs + 
physiotherapy + 
reduced ADL 
 
Physiotherapy 
was practised as 
for the 
intervention 
(debridement + 
physiotherapy) 
group. 

Follow-up: 
Debridement 
+ 
physiotherapy 
mean follow 
up 25 months 
(range 12 – 
36 months). 
 
NSAIDs + 
physiotherapy 
+ reduced 
ADL mean 
follow-up 23 
months 
(range 12-36 
months). 

Hospital for 
Special 
Surgery 
Knee 
Rating 
Score 

Grant from 
Fundacion 
Caja de 
Madrid, 
Spain. 
 
 



(range 50-63), Knee 
score 26.85. 
 
NSAIDs + physiotherapy 
+ reduced ADL: N=40 
(N=25, 63% female), 
mean age 56 years 
(range 50-65), Knee 
score 29.86. 
 
There were NS 
differences between the 
groups for any of the 
baseline characteristics. 

Physiotherapy 
was practiced 
for 4 weeks 
after surgery. 
 
Mean 
operative time 
was 50 mins 
(range 35-70 
mins) 

Effect size 
The debridement+physiotherapy group was significantly better than the NSAIDs + physiotherapy + reduced ADL group for: 

o FKS (final knee score), p=0.022  
o KSD (knee score difference), p=0.001 
o Success of treatment, p=0.000 

 
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

M. J. Hubbard. 
Articular debridement 
versus washout for 
degeneration of the 
medial femoral 
condyle. A five-year 
study. Journal of Bone 
& Joint Surgery - 
British Volume 78 
(2):217-219, 1996. 
 
 
ID 121 

RCT 1-  
Parallel group 
Single centre, UK 
 
o Randomised 

(method not 
mentioned) 

o Not mention 
blinding 

o Not mention 
ITT analysis  

o Not mention 
many 
baseline 
characteristic
s 

Total N=76 
(N=40 
arthroscopic 
debridement + 
lavage, N=36 
lavage) 
 
 
Lost-to 
follow-up at 5 
years post-
intervention: 
N=8 
(debridement 
+ lavage);  
N=10 
(lavage). 

Inclusion criteria: 
Patients with Knee OA, 
with isolated 
degenerative lesion on 
the medial femoral 
condyle (Grade 3 or 4 on 
Outbridge classification), 
suffered unremitting 
symptoms for 1 year 
before arthroscopy, had 
some tenderness over 
the medial joint line or 
medial femoral condyle, 
had effusion and had full 
range of movement from 
0o to 140o.  
 
Exclusion criteria: 
Obvious deformity, 

Debridement 
+ lavage 
 
Loose cartilage 
was resected; 
3L of saline 
was then run 
through the 
knee. 

Lavage 
 
 
3L of saline 
was run 
through the 
knee. 

Follow-up at 
3 and 12 
months, then 
annually up 
to 5 years. 

Percentage 
of pain 
relief; Local 
tenderness; 
Lysholm 
score. 

Grant 
from 
Clwyd 
Area 
Health 
Authority. 



additional degenerative 
lesions on other articular 
surfaces or had any 
other IA pathology. 
 
Debridement: N=40 
(N=12, 30% female). 
 
Washout: N=36 (N=16, 
44% female). 

Effect size 
 
1 year post-intervention: N=32/40 (debridement + lavage) and N=5/36 (lavage) were free from pain. Incidence of pain relief was significantly (p=0.05) higher in the 
debridement + lavage group (80%) compared to the lavage group (20%). Lysholm scores showed a similar amount of success in the debridement + lavage group (61%) 
compared to the lavage group (63%). 
 
 
5 years post-intervention: N=19/40 (debridement + lavage) and N=3/36 (lavage) were free from pain. Incidence of pain relief was higher in the debridement + lavage group 
(59%) compared to the lavage group (10%). Lysholm scores showed a similar amount of success in the debridement + lavage group (58%) compared to the lavage group 
(59%). 
 

 
 
 

Osteoarthritis Guideline – Chapter 7 
 
Contents: 
 
7.1. Oral analgesics 
 
7.2. Topical treatments 
 
7.3. NSAIDs and highly selective COX-2 inhibitors 
 
7.4. Intra-articular injections 
 
 
7.1. Oral analgesics 

In adults with OA, what are the benefits and harms of paracetamol compared to oral NSAIDS or selective Cox-2 inhibitors in 
respect to symptoms, function, and quality of life? 

Bibliographic 
reference 

T. Towheed, L. Maxwell, M. Judd, M. Catton, M. Hochberg, and G. Wells. Acetaminophen for osteoarthritis. Cochrane Database 
of Systematic Reviews (1):CD004257, 2006. 



Study type and 
evidence level 

MA: 1++ 

Aim To assess the efficacy and safety of paracetamol versus NSAIDS (ibuprofen, diclofenac, arthrotec, celecoxib, naproxen, 
rofecoxib) for treating OA.  

Number of 
patients 

15 RCTs with N=5986 participants, of which 10 RCT’s compared paracetamol versus NSAIDS.   

Patient 
characteristics 

Mean age of participants randomised 62 (69% female, 31% male). No other patient characteristics reported.  
 
Study characteristics: Trials varied in terms of:  
• Paracetamol dosage (12 RCT’s 1000mg 4x daily, 1 RCT  650 mg 4x daily, 2 RCT’s 1000 mg 3x daily) 
• Site of disease (All 15 RCT’s focused on knee OA, 5 of these also included hip OA, no other sites included) 
• OA diagnosis (4RCT’s used validated classification of OA, 11 RCT’s used X-ray of target joints at baseline) 
• Trial design (11 RCT’s were parallel group design, 4 RCT’s cross-over design.  
• Financial backing (10 RCT’s had involvement of pharmaceutical company).  
• Study site location (11 RCT’s in USA, 2 in France, one apiece in Italy and Switzerland) 
 
AUTHORS’ CONCLUSION: The evidence to date suggests that NSAIDs are superior to acetaminophen for improving knee and 
hip pain in people with OA. The size of the treatment effect was modest, and the median trial duration was only six weeks, 
therefore, additional considerations need to be factored in when making the decision between using acetaminophen or NSAIDs. 
In OA subjects with moderate-to-severe levels of pain, NSAIDs appear to be more effective than acetaminophen. 

Intervention Paracetamol: Dosage varied from 1000mg 4X daily, 1000mg 3Xdaily, to 650mg 4x daily. 
Comparison NSAIDS: To avoid double counting paracetamol, the following comparative groupings were considered in the analysis: 

• Comparison 1(ibuprofen 2400 mg, diclofenac, arthrotec, celecoxib, naproxen) 
• Comparison 2 (ibuprofen 1200 mg, arthrotec, rofecoxib 25 mg, naproxen) 
• Comparator 3 (ibuprofen 1200 mg, arthrotec, rofecoxib 12.5 mg, naproxen) 
 

Length of follow-
up 

Mean duration of RCT’s was 13.1 weeks (range 1-104 weeks, median 6 weeks). 

Outcome 
measures 

Pain, stiffness, global assessment of efficacy, AE’s (including gastro-intestinal AE’s) 

Effect size Rest pain, NSAIDS superior to paracetamol:  
Comparator 1 fixed effects (SMD –0.20, 95%CI –0.36 to –0.03) 
Comparator 2 fixed (SMD –0.19, 95% CI –0.35 to –0.03) 
 
Overall pain, NSAIDS superior to paracetamol: 
Comparator 1 fixed (SMD –0.25, 95%CI –0.33 to –0.17) 
Comparator 2 fixed (SMD – 0.31, 95%CI –0.40 to –0.21) 
 
HAQ pain, NSAIDS superior to paracetamol for comparator 1, but NS for comparator 2: 
Random effects (SMD –0.26, -0.45 to –0.07), and  (SMD –0.22, 95%CI –0.77 to 0.33) * 
* Significant heterogeneity in both comparator 1 and comparator 2: I²>50% 



 
Pain on motion, NS difference between groups:  
Comparator 1 fixed (SMD 0.04, 95% CI –0.20 to 0.28) 
Comparator 2 fixed (SMD –0.03, 95%CI –0.27 to 0.21) 
 
WOMAC pain, NSAIDS superior to paracetamol:  
Comparator 1 fixed (SMD –0.24, 95%CI –0.38 to –0.09) 
Comparator 2 fixed (SMD –0.37, 95%CI –0.50 to –0.24) 
Comparator 3 fixed (SMD – 0.31, 95%CI –0.48 to –0.13) 
 
WOMAC total, NSAIDS superior to paracetamol: 
Comparator 1 fixed (SMD –0.25, 95%CI –0.39 to –0.11) 
Comparator 2 fixed (SMD –0.46, 95%CI, -0.73 to –0.19) 
 
Lequesne pain index, NS between-group differences: 
Comparator 1 fixed (SMD –0.13, 95%CI –0.66 to 0.41) 
 
WOMAC stiffness, NSAIDS superior to paracetamol: 
Comparator 1 fixed (SMD –0.20, 95% CI –0.34 to –0.05). 
Comparator 2 fixed (SMD –0.38, 95% CI –0.51 to –0.25). 
Comparator 3 fixed (SMD –0.26, 95% CI –0.43 to –0.08). 
 
Patient global assessment of overall efficacy generally favoured NSAIDS:  
Comparator 1 patient global (mean) fixed (SMD –0.21, 95% CI –0.44 to 0.03; NS) 
Comparator 1 patient global (dichotomous) random (RR 1.23, 95% CI 1.06 to 1.43) 
Comparator 2 patient global (dichotomous) random (RR 1.50, 95% CI 1.27 to 1.76) 
Comparator 3 patient global (dichotomous) random (RR 1.44, 95% CI 1.14 to 1.82) 
 
Physician global assessment of overall efficacy generally NS between groups:  
Comparator 1 physician global (dichotomous) random (RR 1.00, 95%CI 0.63 to 1.58). 
Comparator 1 physician global (means) fixed (SMD –0.33, 95%CI –0.54 to –0.12) 
Comparator 2 physician global (dichotomous) random  (RR1.15, 95%CI 0.75 to 1.77) 
 
Total patients with AE’s NS between groups: 
Comparator 1 fixed (RR1.01, 95%CI 0.92 to 1.11) 
Comparator 2 fixed (RR 1.02, 95%CI 0.92 to 1.14) 
Comparator 3 fixed (RR 1.04, 95%CI 0.93 to 1.17) 
 
Total withdrawals due to AE’s NS between groups: 
Comparator 1 fixed (RR0.79, 95%CI 0.59 to 1.05) 
Comparator 2 fixed (RR 0.94, 95%CI 0.68 to 1.30) 
Comparator 3 fixed (RR 0.89, 95%CI 0.62 to 1.26) 



 
Withdrawals due to GI AE’s, paracetamol superior:  
Non-selective NSAIDS (ibuprofen, diclofenac, naproxen) versus paracetamol (RR2.00, 95% CI 1.05 to 3.81).  
 
GI AE’s: 
Cox-2 NSAIDS plus non-selective NSAIDS versus paracetamol NS (RR1.11, 95%CI 0.94 to 1.31; ARD 1%, 95%CI –1% to 3%).  
Cox-2 NSAIDS versus paracetamol NS (RR0.98, 95%CI 0.80 to 1.20; ARD 0%, 95%CI –1% to 4%)  
Non-selective NSAIDS (ibuprofen or naproxen) versus paracetamol   (RR 1.47, 95%CI 1.08 to 2.00; ARD 6%, 95%CI 1% to 
11%; NNH 12, 95%CI 6 to 66), paracetamol superior. 

Funding Queens University, Canada.  
Institute for population health, University of Ottawa, Canada. 

Ref ID 479 
Bibliographic 
reference 

L. March, L. Irwig, J. Schwarz, J. Simpson, C. Chock, and P. Brooks. n of 1 trials comparing a non-steroidal anti-inflammatory 
drug with paracetamol in osteoarthritis.[see comment]. BMJ 309 (6961):1041-1045, 1994. 

Study type and 
evidence level 

N of 1 study: 1+ 

Aim To evaluate efficacy of paracetamol compared to NSAIDS for symptom relief in OA patients. 
Number of 
patients 

N=25 (N=15 study completers; N=10 dropouts)  

Patient 
characteristics 

N=20 females 
N=5 males 
Age range 38-85 (median 64) 
Duration of OA range 1-30 years (median 8) 
19 patients had OA symptoms at multiple sites 

Intervention Paracetamol: One gram twice daily 
Comparison NSAIDS: Diclofenac 50mg twice daily 
Length of follow-
up 

The study lasted 12 weeks. Three months after study completion patients were contacted by phone and asked their current 
treatment for OA.   

Outcome 
measures 

Pain, stiffness, GI, and CNS AE’s 

Effect size Pain and stiffness 
Several response patterns emerged: 
• No clear difference between drugs; N=8 patients who thought their pain was adequately controlled throughout study, so 

paracetamol equally effective for this group. 
• NSAIDS preferred; N=5 patients 
• Symptom control with initial 2 weeks NSAIDS and maintained though subsequent changes in treatment; N=2 patients 
• Possible improvement with NSAIDS, but patient not satisfied with symptom control with either agent; N=5 patients 
• Overall use of escape analgesia was greater when patients were taking paracetamol compared to NSAIDS (median 

number tablets per week 7.5 versus 1.0; p=0.013).  
 
Adverse events 



• Overall reporting of AE’s NS between groups (median 6 paracetamol versus 3 NSAIDS; p=0.17) 
• 16/20 patients took NSAIDS before study, and at 3 months follow-up after study end-point, equal numbers were taking 

NSAIDS (N=9) and paracetamol (N=9), with 7/8 patients who changed treatment from baseline, changing to paracetamol 
(p=0.07). 

Funding Northern Sydney Area Health Service and Sterling Pharmaceuticals pty ltd Australia. Ciba-Geigy Australia supplied the 
diclofenac sodium. One author received a Public Health R&D fellowship. 

Ref Id 74 
Bibliographic 
reference 

C. J. Nikles, M. Yelland, P. P. Glasziou, and Mar C. Del. Do individualized medication effectiveness tests (n-of-1 trials) change 
clinical decisions about which drugs to use for osteoarthritis and chronic pain? American Journal of Therapeutics 12 (1):92-97, 
2005. 

Study type and 
evidence level 

N of 1 study: 1+ 

Aim To evaluate the impact of N of 1 studies of paracetamol compared to NSAIDS for pain relief in OA patients. 
Number of 
patients 

N=116 (N=71 completers; N=45 dropouts)  

Patient 
characteristics 

Variable Completer Non-completer 
Age range, years (Mean) 34-84 (63.1) 36-86 (65.1) 
Duration of pain, years <1-52 2-56 
Male, N (%) 33 (46) 24 (53)  

Intervention Paracetamol: 1000 mg 3 times/day 
Comparison NSAIDS: Ibuprofen 400mg 3 times/day 
Length of follow-
up 

The study lasted 12 weeks. Follow-up occurred at 3, 6, and 12 months after completion of study to assess changes in 
treatment.  

Outcome 
measures 

Pain, stiffness, and side-effects 

Effect size Pain and stiffness 
A significant result was considered as 3 positive pairs defined as one treatment better than the other over the 3 treatment 
periods for that participant.  
 

Treatment 
pairs, N 

NSAID, pain 
N=participants 

Paracetamol, pain 
N=participants 

NSAID, stiffness 
N=participants 

Paracetamol, stiffness 
N=participants 

0/3 3 20 5 17 
1/3 21 18 20 18 
2/3 19 14 21 17 
3/3 11 2 7 1 
Total  54 54 53* 53* 

*N=2 patients had no stiffness 
• Only N=4 patients scored 3/3 for both stiffness and pain (defined as treatment responders) 
• N=3 NSAID superior to paracetamol 
• N=1paracetamol superior to NSAID 



Side-effects 
• N=22 more side-effects from NSAID versus paracetamol 
• N=17 equal number side-effects for NSAIDS and paracetamol 
• N=15 fewer side-effects for NSAIDS versus 
 
Prescription after study endpoint 
• 63% patients prescribed paracetamol compared to 41% before study 
• 38% patients taking NSAIDS before study, stopped after study 

Funding General Practice Evaluation Program, Department of Health, Aged Care, GlaxoSmithKline Consumer Healthcare. 
Ref Id 286 
Bibliographic 
reference 

A. C. Wegman, D. A. van der Windt, Haan M. De, W. L. Deville, C. T. Fo, and T. P. de Vries. Switching from NSAIDs to 
paracetamol: a series of n of 1 trials for individual patients with osteoarthritis. Annals of the Rheumatic Diseases 62 (12):1156-
1161, 2003. 

Study type and 
evidence level 

N of 1 study: 1+ 

Aim To investigate whether paracetamol is as effective as NSAIDS in treatment of pain and disability in hip or knee OA patients who 
regularly used NSAIDS. 

Number of 
patients 

N=13 (N=7 study completers)  

Patient 
characteristics 

N=11 female; N=2 male 
Age range 50 to 91 (median 77) 
N=12 knee OA 
N=1 hip OA 

Intervention Paracetamol: Maximum dosage 3000mg divided into 3-4 doses/day. 
Comparison NSAIDS: Maximum dosage 400mg Ibuprofen 4 times/day, 50mg diclofenac twice daily/25mg diclofenac 3 times/day, 750mg 

naproxen divided into 2 doses/day.  
Length of follow-
up 

20 week study period, with follow-up of patients at 3 months after study completion. 

Outcome 
measures 

Effectiveness of paracetamol vs NSAID, side-effects 

Effect size Effectiveness of paracetamol vs NSAID 
N=5 study completers: No difference between treatments, and so paracetamol recommended.  
N=2 study completers: Median difference between treatments for total daily score favoured NSAID 
Side-effects 
No differences in side-effect frequency between treatments. One non-completer reported stomach complaints for both 
paracetamol and NSAIDS. 

Funding Leo Pharma, the Netherlands 
Ref Id 27 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 



A. R. Temple, 
G. D. Benson, 
J. R. 
Zinsenheim, 
and J. E. 
Schweinle. 
Multicenter, 
randomized, 
double-blind, 
active-
controlled, 
parallel-group 
trial of the long-
term (6-12 
months) safety 
of 
acetaminophen 
in adult patients 
with 
osteoarthritis. 
Clinical 
Therapeutics 28 
(2):222-235, 
2006. 
 
ID 2685 
 

RCT: 1+ 
 
Multicentre trial: 
47 centres in 
USA. 
 
 
• Randomisation 

by computer 
generated list 
in blocks of 4 

• Double blind 
(double 
dummy) 

• No mention of 
ITT analysis 

• Power study 
(for AEs) 

• Very high 
number of 
drop-outs 

Total N=581; 
Group 1 = 12 
months 
treatment, total  
N=476 (N=237 
acetaminophen, 
N=239 
naproxen); 
Group 2 = 6 
months 
treatment, total 
N=105 (N=53 
acetaminophen, 
N=52 
naproxen). 
 
Drop-outs: 12 
months group 
(77%  
paracetamol 
and 67% 
naproxen); 6 
months group 
(57%  
paracetamol 
and 54% 
naproxen).   
 
 

Inclusion criteria: Age 40-75 years, 
symptomatic knee or hip OA for ≥6 
months (2 of 5 ARA criteria, recent 
radiographic evidence of grade 2 or 3 
OA, ACR functional class 1 or 2), 
history of mild or moderate pain, 
require treatment with analgesic or 
NSAID for ≥3 days/week for ≥3 
months before enrolment, can walk 
≥100 feet without an assistive device. 
 
Exclusion criteria: History of recent 
surgery (previous 12 months) or 
major trauma to study trauma, active 
inflammation, severe radiographic 
criteria, clinical or laboratory 
evidence of more serious joint 
disease, secondary OA of study joint, 
pseudogout, treatment with drugs 
that may interfere with assessments, 
previous gastric surgery, allergy to 
aspirin, NSAIDs or study 
medications, active illnesses that 
could interfere with study, drug or 
alcohol abuse. 
 
Baseline characteristics: 
PARACETAMOL 67% female; mean 
age 59 years (SD 8.9). 
 
NAPROXEN 72% female; mean age 
60 years (SD 8.3). 
 
There were NS differences between 
the groups for baseline 
characteristics. 

Paracetamol 
4g/day (1g every 
4-6 hrs) for 6 
months or 12 
months.  
 
 

Naproxen (750 
mg/day (375 
mg twice a 
day) for 6 
months or 12 
months. 

2 groups: 12 
months and 6 
months (end 
of treatment). 

WOMAC Pain, 
stiffness, 
physical 
function; AEs. 

McNeil 
Consumer and 
Specialty 
Pharmaceuticals. 



Effect size 
 
• There was NS difference between paracetamol and naproxen for: 

o WOMAC Pain at 6 months (end of treatment); 
o Number of patients with ≥1 AE (72% and 74% respectively); 
o Number of withdrawals due to AEs (25% and 22% respectively). 
 

• Paracetamol and naproxen were similar for: 
o WOMAC stiffness at 6 months (end of treatment) – data not given; 
o WOMAC function at 6 months (end of treatment) – data not given; 
o Concomitant medication use (88% and 91% of patients respectively); 
o Number of patients with SAEs (3.5% and 2.5% respectively). 

 
• Paracetamol was significantly better than naproxen for: 

o AEs (constipation and peripheral oedema), p<0.002 and p<0.033 respectively. 
 
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

M. J. Yelland, C. 
J. Nikles, N. 
McNairn, C. B. 
Del Mar, P. J. 
Schluter, and R. 
M. Brown. 
Celecoxib 
compared with 
sustained-
release 
paracetamol for 
osteoarthritis: A 
series of n-of-1 
trials. 
Rheumatology 
46 (1):135-140, 
2007. 
 
ID 2687 
 

N of 1 study (with 
cross-over): 1+ 
 
Australia. 
 
 
• Randomisation 

into treatment 
pairs by 
computer 
generated 
schedule 

• Double blind 
• No mention of 

ITT analysis 
• High number of 

drop-outs 
• Wash-out 

between cycles 
was accounted 
for by omitting 
the first week of 

Total N=59. 
 
Drop-outs: 
N=18 (31%).   
 
 

Inclusion criteria: clinical diagnosis 
of OA (did not need to be 
radiographic) pain for at least 1 
month of sufficient severity to 
consider long-term use of anti-
inflammatory drugs or SR 
paracetamol.  
 
Exclusion criteria: contra-
indications which increase the risk of 
side-effects, corticosteroid injection in 
the last 2 months. 
 
Baseline characteristics: 
COMPLETERS 63% female; mean 
age 65 years (SD 8); duration of pain 
11 years (SD 10.3). 
 
NON-COMPLETERS 67% female; 
mean age 61 years (SD 12); duration 
of pain 12 years (SD 9.5). 
 
Patients could use tramadol for 

SR Paracetamol 
2 x 665mg 
tablets (ie. 1.33g) 
3 times/day.  
 
 

Celecoxib 
200mg/day or 
200mg 
twice/day for 
those who 
have already 
used this 
dose). 

3 cycles of 
paired 
treatment 
periods (2 
weeks of each 
treatment – 12 
weeks total) 
 

Pain and 
stiffness 
intensity 
(VAS); function 
(patient-
specific 
functional 
scale); AEs. 

Australian 
Health 
Ministers 
Advisory 
Council; 
GSK 
Consumer 
Healthcare. 



data from each 
period to negate 
carry-over 
effects 

additional analgesia as required. 

Effect size 
 
• Bayesian random effects model for meta-analysis of differences in mean scores within pairs found that celecoxib was better than paracetamol for: 

o Pain (VAS) – Effect size 0.2; 
o Stiffness (VAS) – effect size 0.3; 
o Function (patient-specific functional scale) – effect size 0.3. 

 
• 33/41 patients (80%) filed to show differences between SR paracetamol and celecoxib for overall symptom relief (aggregate score*). 
• The remaining 8/41 patients: N=7 had better relief with celecoxib and N=1 with SR paracetamol 
 
• In 10/42 completers celecoxib was better than SR paracetamol for Pain (VAS) 
• In 12/42 completers celecoxib was better than SR paracetamol for Stiffness (VAS) 
• In 2/42 completers celecoxib was better than SR paracetamol for functional limitation. 
 
 
AEs:  
• 9 patients reported more AEs with SR paracetamol than celecoxib; 
• 5 patients reported more AEs with celecoxib than SR paracetamol; 
• In 25 patients there was NS difference in prevalence of AEs with either drug; 
• Most common AEs with celecoxib were headache (54%), loss of energy (54%), indigestion (36%) and constipation (32%) 
• Most common AEs with SR paracetamol were loss of energy (51%), headache (49%) and constipation and indigestion (44%) 
• Paracetamol was worser than celecoxib for stomach pain (27% and 15% respectively) and vomiting (7% and 2% respectively). 
 
 
*NOTE: Agreement between all pairwise comparisons of the 5 outcome variables was poor except for between pain and stiffness. 
 

Bibliographic 
reference 

J. F. Fries and B. Bruce. Rates of serious gastrointestinal events from low dose use of acetylsalicylic acid, acetaminophen, and 
ibuprofen in patients with osteoarthritis and rheumatoid arthritis. Journal of Rheumatology 30 (10):2226-2233, 2003. 

Study type and 
evidence level 

Cohort study: 2+ 

Aim To examine the prevalence or serious GI AE’s in patients taking paracetamol or ibuprofen 
Number of patients N=3124 OA patients  
Patient 
characteristics 

For drug exposure categories, differences in baseline age, sex, and mean duration of disease reportedly NS at p>0.05. 
Demographic characteristics for all comparators not tabulated.   
Sample population drawn from different regions in USA and Canada and via different referral routes, so may be unequal variation 
in severity of illness between comparators. 



Intervention Paracetamol: Dosages varied from ≤162, 163-1300, 1301-2600, 2600mg (frequency unaccounted for) 
Comparison NSAIDS: Ibuprofen dosages varied from ≤100, 101-1100, 1101-2200, >2200mg (frequency unaccounted for) 
Length of follow-up Not reported. Data extracted from pre-existing database. 
Outcome measures Serious GI events, Dose-response relationships 
Effect size Serious GI events 

Treatment arm N=patients (%) with a first 
serious GI event 

Paracetamol  1/592 (0.2) 
Ibuprofen  2/630 (0.3) 

 
Treatment arm Rates of serious GI events per 

1000 patient years 
Paracetamol  2.1  
Ibuprofen  2.4 

 
Dose-response relationships 

Dose intervals, mg Paracetamol, rates for GI 
events per 1000 patient 
years,  

Dose intervals, mg Ibuprofen, rates for GI 
events per 1000 patient 
years,  

≤162 0 ≤100 0 
163-1300 0 101-1100 3.19 
1301-2600 8.97 1101-2200 0 
2600 0 >2200 9.09  

Funding Grant from NIH and Bayer corporation 
Ref Id 255 

In adults with OA, what are the benefits and harms of paracetamol alone compared with i) opioids alone or ii) paracetamol-
opioid compounds in respect to symptoms, function, and quality of life? 
 
 In adults with OA, what are benefits and harms of paracetamol-opioid compounds compared to NSAIDS in respect to 
symptoms, function, and quality of life? 
 

Reference Study type 
Evidence level 

Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length 
of 
follow-
up 

Outcome 
measures 

Source  
of  
funding 

M. S. 
Cepeda, F. 
Camargo, C. 
Zea, and L. 
Valencia. 
Tramadol for 

MA: 1++  
RCT’s of MA:1+ and 1++ 
 
SR included: N=1 study comparing tramadol 
(opiod) with NSAID (diclofenac). 
 

Total N=1202; 
 
N=120 
tramadol vs 
diclofenac. 
 

n/a 
 

Tramadol; 
 

NSAID 
(diclofenac) 

Range 
14-91 
days. 

Pain intensity 
(VAS), % of 
patients with 
moderate 
improvement(global 
assessment), 

No sources 
of support. 



osteoarthritis. 
Cochrane 
Database of 
Systematic 
Reviews , 
2006. 
ID 327 
 

 
OPIOID vs NSAID 
N=1 trial. Hip or knee OA, dose of tramadol up to 
300 mg/day, dose of diclofenac up to 150 mg/day, 
28 days length of trial, N=120 patients, parallel-
group study, double blind, high quality. 
 

WOMAC total, AEs. 
 

Effect size 
 
OPIOID vs NSAID 
• There was NS difference between Tramadol and diclofenac for number of patients with at least moderate improvement in global assessment (1 RCT, N=108; RR 1.04, 95% CI 0.72 

to 1.50); 
• Tramadol and diclofenac were similar for Improvement in WOMAC total score (1 RCT, N=108; 3.9 ± 1.6 and 4.0 ± 1.7); 
• Tramadol was worse than diclofenac for proportion of patients with minor AEs (1 RCT, N=108; RR 6.0, 95% CI 1.41 to 25.5); 
• There was NS difference between tramadol and diclofenac for proportion of patients with major AEs (1 RCT, N=108; RR 5.0, 95% CI 0.60 to 41.4). 
 
 
Author’s conclusions: 
Tramadol or tramadol-paracetamol decreases pain intensity, produces symptom relief and improves function, but these benefits are small. AEs, although reversible and not life-
threatening, often cause participants to stop taking the medication and could limit the usefulness of tramadol or tramadol plus paracetamol. 
 

Bibliographic 
reference 

M. Bianchi, M. Broggini, P. Balzarini, E. Baratelli, P. Ferrario, A. E. Panerai, and P. Sacerdote. Effects of tramadol on synovial fluid 
concentrations of substance P and interleukin-6 in patients with knee osteoarthritis: comparison with paracetamol. International 
Immunopharmacology 3 (13-14):1901-1908, 2003. 
 

Study type and 
evidence level 

RCT: 1+ 

Aim To compare the effects of paracetamol and tramadol on joint pain and synovial fluid concentrations of IL-6 and SP in adult patients 
with knee OA and synovial effusion. 

Number of patients N=20 (N=10 Tramadol, but only N=8 included in analysis; N=10 paracetamol)  
Patient 
characteristics 

Variable Tramadol N=8 Paracetamol N=10 
Age, years (Mean ± S.E.M) 67.7 ± 3.3 71.0 ± 2.8 
Female, N (%) 8 (100) 9 (90) 
Pain (VAS, mm), mean  72.5* 73.0* 

 
*Estimated values taken from bar chart. 
Inclusion criteria: 

 Minimum VAS score of 40mm for baseline assessment of pain when walking 
 

Intervention Opioids: Tramadol 50mg p.o. three times a day 



Comparison Paracetamol: 500 mg p.o. three times a day 
Length of follow-up The study from time of randomization lasted 1 week. Intensity of pain was recorded 120 min after drug consumption.   
Outcome measures Pain, study withdrawals, side-effects 
Effect size   

Outcome Tramadol Paracetamol p 
Pain, (VAS, mm) mean 
change from baseline,  

-14.5* -35.0* <0.05† 

Study withdrawals, N (%) 2 (20) 0 Not reported 
Nausea and vomiting, N (%) 2 (20) 0 Not reported 

*Estimated values derived from bar chart. 
† Both values represent significant reductions in intensity of pain relative to baseline values 
 

Funding Not reported 
Ref Id 9 
Bibliographic 
reference  

Andersen P. Kjaersgaard, A. Nafei, O. Skov, F. Madsen, H. M. Andersen, K. Kroner, I. Hvass, O. Gjoderum, L. Pedersen, and P. 
E. Branebjerg. Codeine plus paracetamol versus paracetamol in longer-term treatment of chronic pain due to osteoarthritis of the 
hip. A randomised, double-blind, multi-centre study. Pain 43 (3):309-318, 1990. 

Study type RCT, double-blind parallel study 
Evidence level 1+ 
Study objective Compare the efficacy and safety of codeine-paracetamol vs paracetamol in long-term study of patients with chronic pain due to hip 

OA 
Number of patients N= 271 recruited 

N = 161 entered 
N = 158 evaluated (n = 80 codeine-paracetamol; n= 74 paracetamol); mentioned that there was high rate of adverse events and 
therefore not all the number of patients entered the trial. 

Patient 
characteristics 

Location: 7 sites (orthopaedic centres) in Denmark 
 Codeine-

paracetamol 
Paracetamol 

No. of men 45 41 
No. of women 38 34 
Mean age in years (range) 66 (37-82) 67 (42-82) 
Mean height in cm (SD) 168 (7.5) 169 (8.0)  

Intervention Codeine-Paracetamol (60mg = 1g respectively), 3 times daily 
Comparison Paracetamol, 1g 3 times daily 

All patients in both groups were allowed to have NSAID (Ibuprofen, 400mg) one tablet up to 3 times daily as a rescue remedy in 
case of insufficient analgesia 

Length of follow-up 4 weeks 
Outcome measures Baseline hip pain (morning, evening and all week pain) at start of study and end of each week using scoring scale of none, slight, 

moderate, severe or unbearable; daily intake of study and rescue remedy; adverse reactions (discomfort: type, duration and 
severity). 

Effect size  



Outcome Codeine-
paracetamol 

(N=80) 

Paracetamol 
(N=74) 

p value 

Baseline pain intensity, patient diary (%)    

None 
Slight 
Moderate 
Severe 
Unbearable 

1.3 
11.3 
53.8 
32.5 
1.3 

0 
9.5 
51.4 
35.1 
4.1 

Not reported 

Pain reduction, patient diary (%)    

Week 1 
Week 2 
Week 3 
 Week 4 

41 
40 
42 
45 

20 
31 
36 
40 

0.01 
NS 
NS 
NS 

Rescue remedy (> 1 dose/day; %)    
Week 1 
Week 2 
Week 3 
Week 4 

5 
21 
15 
28 

21 
20 
26 
26 

0.003 
NS 
NS 
NS 

Judgement of treatment (good, very good or 
excellent) 

49% 39% NS  

Adverse events, No. of patients (%)    

Week 1 
Week 2 
Week 3 
 Week 4 

86.7 
64.1 
61.2 
52.3 

37.8 
31.3 
21.7 
27.6 

< 0.01 
< 0.01 
< 0.01 
< 0.01 

Most frequent adverse events (over 4 weeks) Nausea, 
vomiting, 
dizziness and 
constipation 

Nausea, 
constipation, 
somnolence 
and diarrhoea 

 
Not reported 

Withdrawals (all reasons), N (%) 43/83 (52) 17/74 (23) Not reported 
Withdrawals due to adverse events, N (%) 40/80 (50)  10/74 (13.5) < 0.01 

 
• ITT analysis does not seem to have been performed 
• No washout period of previous medication given 
• Authors state that tolerance to codeine may have developed which may explain why after week 1 there was NS difference in 

pain reduction between the two treatment groups 
• Due to number of withdrawals this evaluation only included half the patients in codeine-paracetamol group and three-quarters 



of the paracetamol group. Total withdrawals N= 60 (38%). Largest number N = 39 (25%) in first week; 83% withdrawals due to 
adverse drug reactions. 

• Authors state adverse events were high probably because the dose given of codeine was higher than that recommended. 
 

Source of funding Not mentioned 
NCC CC ID (Ref 
Man) 

24 

Bibliographic reference  R. L. McIntyre, M. S. Irani, and J. Piris. Histological study of the effects of three anti-inflammatory preparations on the gastric 
mucosa. Journal of clinical pathology 34 (8):836-842, 1981. 

Study type RCT 
Evidence level 1+ 
Study objective Compare the effects on the human gastric mucosa of indomethacin (NSAID), sulindac (NSAID) and Distalgesic 

(dextropropoxyphene opioid+ paracetamol) in adult patients with OA. 
Number of patients Total N =32; Distalgesic N = 12; Indomethacin N = 10; Sulindac N = 10 
Patient characteristics  

 
 Distalgesic Indomethacin Sulindac 
No. of patients 12 10 10 
Mean age (yrs) 57.5 55.6 55.1 
Male: female ratio 1:2 1:1 ~ 
% of group with chronic gastritis 50 60 60 
Mean overall chronic gastritis index  20.4 25 20 
% of group with acute gastritis 33.3 30 30 
Mean overall acute gastritis grading 1.6 1.7 1.5 
Endoscopic findings 8 = no lesion 

4 = focal lesion 
1 = erosion  

10 = no lesion 
0 = focal lesion 
0 = erosion 

9 = no lesion 
1 = focal lesion 
0 = erosion 

 
• Volunteers with OA; recruited in UK 
• No mention of type of OA that the patients have got 

Intervention All patients given washout period of 1 week, then given 2 tablets of distalgesic for 1 week, then randomly allocated to one of 
3 treatment groups. 
Distalgesic (dextropropoxyphene opioid+ paracetamol) 2 tablets 

Comparison Indomethacin (NSAID), 25mg tds; Sulindac (NSAID), 200mg bd 
Length of follow-up 4 weeks of treatment on the 3 main drugs 
Outcome measures Acute and chronic inflammatory changes, degree of chronic gastritis, evidence of erosion, evidence of regeneration, overall 

acute gastritis grading 
Effect size  

 
Outcome Distalgesic Indomethacin Sulindac 



% of group with chronic gastritis (% 
change from baseline) 

50 (0) 
 

60 (0) 
 

70 (+10) 

Mean overall chronic gastritis index 
(change from baseline) 

18.8 (-1.6) 
NS 

22.5 (-2.5) 
NS 

22 (+2.0) 
NS 

% of group with acute gastritis (% 
change from baseline) 

41.7 (+8.4) 60 (+30) 60 (+30) 

Mean overall acute gastritis grading  
(change from baseline) 

2.1 (+0.5) 
NS 

3.7 (+2.0) 
NS 

2.9 (+1.4) 
p = 0.03 

Endoscopic findings (change from 
baseline) 

7 = no lesion (0) 
5 = focal lesion (+1) 
2 = erosion (+1) 

6 = no lesion (-4) 
4 = focal lesion (+4) 
2 = erosion (+2) 

9 = no lesion (0) 
1 = focal lesion (0) 
1 = erosion (+1) 

 
• Washout period may not have been sufficient since authors note some patients had acute gastritis at the start of the 

study; however this may not be the case because the chances of developing acute changes was no different in patients 
who had not been taking anti-inflammatory drugs before the study. 

• Small patient numbers 
• Only single blind (investigators blinded) 

Source of funding Pharmaceutical: Merck, Sharpe and Dohme, UK. 
NCC CC ID (Ref Man) 29 

Bibliographic 
reference 

F. Boureau, G. Delecoeuillerie, and J. Orvain. Comparative study of the efficacy and tolerance of 2 dosages of the paracetamol 
400 mg codeine 25 mg association versus paracetamol 1000 mg in non-inflammatory rheumatic pain. Rhumatologie - Revue 
International de Rhumatologie 20 (1):41-47, 1990. 
 

Study type and 
evidence level 

RCT: 1+ 

Aim To compare the effects of paracetamol plus codeine in two different dose groups compared to paracetamol alone on pain 
reduction in adults with OA.  

Number of patients N=241 (tolerance assessment); N=234 (efficacy analysis)  
Patient 
characteristics 

Variable Paracetamol plus 
Codeine 
(400mg+25mg), 
N=80 

Paracetamol plus 
Codeine 
(800mg+50mg) 
N=88 

Paracetamol 
(1000mg) 
N=73 

Age, years, mean 51.8 49.5 40.8 
Female/Male, N 59/21 55/33 47/26 
Baseline Pain (VAS, mm), 
mean  

66.3 64.6 67.6 

 
Inclusion criteria: 
• Aged 18 plus 
• Osteoarticular pain with no contraindications for either paracetamol or codeine 



 
Intervention Paracetamol plus codeine:  

Group 1 received initial dose of 400mg paracetamol/25 mg codeine, with double dummy repeats of initial dose (with maximum 
titration of 1200mg paracetamol/75mg codeine) if necessary every 6 hours.  
Group 2 received initial dose of 800mg paracetamol/50mg codeine, with double dummy repeats of 400mg/25mg (with maximum 
titration of 1600mg paracetamol/100mg codeine) if necessary every 6 hours. 

Comparison Paracetamol: Initial dose 1000mg, followed by 500mg double dummy doses if necessary every 6 hours 
Length of follow-up After randomization there was an initial consultation, and thereafter the study lasted three days. Participants were seen again at 

the end of the third day. 
Outcome measures Pain intensity, study withdrawal, tolerance (side-effects) 
Effect size   

Outcome Paracetamol 
plus Codeine 
(low dose) 
N=78 

Paracetamol 
plus Codeine 
(high dose) 
N=85 

Paracetamol 
N=71 
 

p 

Pain, (VAS, mm) mean 
change after 6 hours from 
baseline,  

-25.9 -22.5 -23.8 NS 

Sum of pain intensity 
difference, mm, Mean (SD) 
over 3 days 

131.0 (14.2) 134.2 (13.4) 122.2 (14.2) NS 

Peak of highest pain 
intensity difference, mm, 
Mean (SD) over 3 days 

32.5 (2.9) 33.6 (2.7) 29.5 (2.7) NS 

 
Ae’s recorded at study 
endpoint, N=participants 

Paracetamol 
plus Codeine 
(low dose) 
N=80 

Paracetamol 
plus Codeine 
(high dose) 
N=88 

Paracetamol 
N=73 
 

p 

Nausea 13 10 10 NS 
Constipation 12 12 9 NS 
Gastric discomfort 10 9 7 NS 
Vomiting 2 3 1 NS 
Dizziness 5 16 0 0.054 
Drowsiness 14 26 10 0.032  

Funding Not reported 
Ref Id 80 
Bibliographic 
reference 

G. Parr, B. Darekar, A. Fletcher, and C. J. Bulpitt. Joint pain and quality of life; results of a randomised trial. British Journal of 
Clinical Pharmacology 27 (2):235-242, 1989. 
 

Study type and RCT: 1+ 



evidence level 
Aim To evaluate the efficacy, tolerability and effect on quality of life of diclofenac sodium slow release (DSR) compared to a 

combination of dextropropoxyphene plus paracetamol (D&P) in patients with joint pain in hip, knee, ankle or wrist. 
Number of patients N=755 (N=373 DSR; N=382 D&P)  
Patient 
characteristics 

Variable DSR (NSAID), N=373 D&P, N=382 
Age, years (Mean) 55 54.6 
Male, N (%) 168 (45) 187 (49) 
Female, N (%) 205 (55) 195 (51) 
Pain (NHP), mean weighted 
baseline scores, SD 

50.3 (25.6)* 55.9 (27.4)* 

*P<0.01 for between group comparison at baseline 
Measures for pain (VAS), physical mobility, energy, social isolation, emotional reactions and sleep were NS between groups at 
baseline.  
Inclusion criteria: 

 Aged 40-65 
 Pain located in not more than 2 joints, non-traumatic and non-infectious in origin 
 No regular NSAID use within last 6 months 

Intervention NSAIDS: Diclofenac sodium 100 mg daily 
Comparison Dextropropoxyphene 180 mg and paracetamol 1.95 g daily 
Length of follow-up The study from time of randomization lasted 4 weeks. Follow-up after baseline occurred on a weekly basis.  
Outcome measures Pain, physical mobility, study withdrawals, and side-effects 
Effect size   

Outcome DSR(NSAID) D&P Difference 
between 
treatments, 
95%CI  

p 

Pain, (VAS, mm) mean 
change from baseline, (SD) 

-27.0 (23.2) -22.7 (23.4) -7.7 to –0.9 <0.05 

Pain, (NHP, mean weighted 
scores), mean change from 
baseline, (SD) 

-27.3 (28.2) -24.9 (28.5) -6.7 to 1.99 NS 

Physical mobility, (NHP 
mean weighted scores), 
mean change from 
baseline, (SD) 

-10.8 (16.0) -7.4 (14.4) -5.8 to –1.0 <0.01 

Study withdrawals, N (%) 57 (15) 65 (17) Not reported Not reported 
Withdrawals, GI AE’s, N (%) 25 (44) 22 (34) Not reported Not reported 
Withdrawals, CNS AE’s, N 
(%) 

13 (23) 27(42) Not reported Not reported 

Withdrawals, Respiratory 
AE’s, N (%) 

2 (3.5) 1 (1.5) Not reported Not reported 



Study completers with 
AE’s, N (%) 

48 (13) 93 (24) Not reported <0.01 

Completers with epigastric 
pain/ indigestion, N (%) 

40 18 Not reported <0.01 

Completers with diarrhoea, 
N (%) 

14 2 Not reported <0.01 
 

Completers with CNS 
symptoms of dizziness or 
light-headedness, N 

14 30 Not reported <0.05 

Completers with CNS 
symptoms of tiredness or 
sleep disturbance, N 

21 50 Not reported <0.01 

 
 
 

Funding Not reported 
Ref Id 81 
Bibliographic 
reference  

M. S. Irani. Clinical and upper gastrointestinal effects of sulindac, indomethacin and paracetamol plus dextropropoxyphene in 
patients with osteoarthritis. European Journal of Rheumatology & Inflammation 3 (3):222-231, 1980. 

Study type RCT, single-blind prospective 
Evidence level 1+ 
Study objective To compare the effectiveness of opioid-paracetamol (Distalgesic, dextropropoxyphene+paracetamol) vs NSAIDs (indomethacin or 

Sulindac) at reducing joint pain in OA patients 
Number of patients Total N = 22;  Indomethacin N = 6; Sulindac N = 7; Distalgesic N= 9 
Patient 
characteristics 

 
• Majority of patients had knee joints assessed as the location of OA / pain 
• Included patients 18-75 yrs of age with a positive diagnosis of OA which required treatment 
• Excluded if known to have sensitivity to any of the study interventions 

 Indomethacin Sulindac Distalgesic 
N 6 7 9 

Sex 4 F 
2 M 

4 F 
3 M 

5 F 
5 M 

Age (mean, yrs) 57.7 55.9 57.5 
Disease duration 
(mean, yrs) 11 2.6 5.1 

 
Intervention NSAID Sulindac 200mg three times daily 
Comparison Opioid-paracetamol (Distalgesic, dextropropoxyphene 32.5mg + paracetamol 325mg) 2 tablets three times daily 

NSAID Indomethacin 25mg, three times daily 
Length of follow-up All patients stopped previous medication and were given Distalgesic (2 tablets three times daily for 7 days) prior to the study 

interventions. 4 weeks treatment with intervention; 



Outcome measures Flexion (active and passive) measured in degrees with a Scott goniometer; Joint size (cm); Joint stability (amount of abnormal 
movement at the joint); Pain (weight-bearing, day and night); Morning stiffness; Improvement in functional activity; Mucosal 
biopsies for histological grading of inflammation (UGI fibreoptic parendoscopy); dyspepsia or gastritis; Side-effects. 

Effect size  
 

Outcome Indo vs Ds 
p value 

Sc vs Ds 
p value 

Indo vs Sc 
p value 

Weight-bearing pain (number 
of patients improved),  

 
6/6 vs 2/9; < 0.05 

 
6/7 vs 2/9; < 0.05 

 
6/6 vs 6/7; NS 

Functional activity (number of 
patients improved) 

 
6/6 vs 1/9; < 0.02 

 
7/7 vs 1/9; < 0.01 

 
6/6 vs 7/7; NS 

Day-time pain (number of 
patients improved) 

 
6/6 vs 3/9; > 0.5 

 
5/7 vs 3/9; > 0.5 

 
6/6 vs 5/7; NS 

Night-time pain (number of 
patients improved) 

 
6/6 vs 4/9; > 0.05 

 
7/7 vs 4/9; > 0.05 

 
6/6 vs 7/7; NS 

Morning stiffness (number of 
patients improved) 

 
1/6 vs 2/6; NS 

 
4/7 vs 2/9; NS 

 
1/6 vs 4/7; NS 

Flexion of the knee joint 
(number of patients 
improved) 

NS < 0.01 NS 

Reduction of knee joint size 
(number of patients 
improved) 

< 0.05 < 0.01 NS 

 
Outcome Indomethacin (N=6) Sulindac (N=7) Distalgesic (N=9) p value 

Endoscopy results  
3 new cases of 
dyspepsia, 3 new 
cases of gastritis 

1 new case of 
dyspepsia 

5 new cases of 
dyspepsia, 3 new 
cases of gastritis 

Not reported 

Adverse events 
(number of patients) 0 0 

2  
(nausea and 
giddiness; 
epigastric pain) 

Not reported 

 
 
• Sulindac and Indomethacin were better than Distalgesic at reducing weight bearing pain, improving functional ability, 

reducing knee joint size and improving flexion at the knee joint  
• All 3 drugs were equally effective at reducing day and night pain and morning stiffness 
• Statistical significance not reported for individual side-effects  
• Small sample size with no power calculation 
• Is only a single blind study 



• No mention of how many patients were at the start of the trial so don’t know if ITT was performed and don’t know the 
number or % of withdrawals 

• Seems as though there was no washout period for the previous drugs given (ie. All received Distalgesic before starting the 
study interventions, so the effects of the distalgesic may have carried over 

 
Source of funding Not stated 
NCC CC ID (Ref 
Man) 

1421 

Bibliographic reference  H. Mitchell, T. J. Cunningham, J. D. Mathews, and K. D. Muirden. Further look at dextropropoxyphene with or without 
paracetamol in the treatment of arthritis. Medical Journal of Australia 140 (4):224-225, 1984. 

Study type Cohort study 
Evidence level 2- 
Study objective Compare the efficacy of opioid-paracetamol Di-Gesic (DIG, paracetamol+dextropropoxyphene) vs paracetamol (P), 

dextropropoxyphene (D) and placebo control capsules (C) 
Number of patients N= 24 

Patient characteristics 24 hospital inpatients with either OA or RA requiring analgesic treatment. 
No mention of baseline characteristics 

Intervention Opioid-paracetamol Di-Gesic (DIG, paracetamol 650mg + dextropropoxyphene 65mg) 
Comparison Paracetamol 650mg, dextropropoxyphene 65mg, placebo control 
Length of follow-up Different treatment given each day for 4 days, followed by 4 days of the same treatments but in reverse order 
Outcome measures Pain relief and well-being (VAS scores) 
Effect size  

Outcome DIG P D C 
Pain relief (mean change 
in VAS score from 
baseline) 

 
+0.46 

 
+0.11 

 
+1.27 

 

 
+0.49 

Well-being (mean change 
in VAS score from 
baseline) 

 
+0.24 

 
-0.32 

 
+0.76 

 
+0.12 

Mean changes in well-
being score (drug given 
on first day) 

 
+0.08 

 
-0.80 

 
+3.32 

 
-1.93 

Mean changes in well-
being score (drug given 
on a later day) 

 
+0.25 

 
-0.21 

 

 
+0.17 

 
+0.28 

 
Study methodology was not sound. Potential confounding variables include:  
• Small study and unbalanced numbers in treatment arms due to non-compliant patients 
• No mention of randomisation or blinding of investigators 
• No mention of baseline patient characteristics or differences between the two groups 



• Population was mixed RA / OA 
• Patients were likely to be taking analgesics prior to the study and yet there was no mention of a wash-out period being 

performed or what drugs were taken prior to the study 
• Some withdrawals occurred due to non-compliance by staff or patients, but there is no mention of how many; just says 

20 patient days; not known if the withdrawals were included in analysis (ie. ITT). 
• A carry-over effect of the drugs would have occurred because Dextropropoxyphene accumulates for 4 days after usage 

and this study had no wash-out period between switching drug treatments. Drugs may have influenced subsequent 
treatment days  

• The results were not stratified by diagnostic category, viz. OA or RA, so findings not specific to OA. 
• The time of assessment of pain relief was too early; drug metabolism time was much longer so full analgesia would not 

have taken effect at time of assessment. 

Source of funding Not mentioned 
NCC CC ID (Ref Man) 229 

In adults with OA, what are the benefits and harms of low dose opioids with or without paracetamol versus higher-strength 
opioids with respect to symptoms, function and quality of life? 

Bibliographic 
reference 

E. M. Jensen and F. Ginsberg. Tramadol versus dextropropoxyphene in the treatment of osteoarthritis: A short term double-blind study. Drug 
Investigation 8 (4):211-218, 1994. 

Study type and 
evidence level 

RCT: 1++ 

Aim To assess the efficacy and safety of the opioids tramadol (high dose) versus dextropropoxyphene (low strength) for treating knee and/or hip 
OA.  

Number of patients Total N=264; N=135 (tramadol), N=129 (dextropropoxyphene) 
Multicentre trial: 15 centres in Denmark and Belgium.   

Patient 
characteristics 

 
ITT population Evaluable (EVALU)  population Baseline characteristics 

Tramadol 
(N=135) 

Dextropropo- 
xyphene 
(N=129) 

p value Tramadol 
(N=81) 

Dextropropo- 
xyphene 
(N=109) 

p value 

Age, years (Range) 67 (32 to 86) 68 (40 to 87)  0.32 67 (32 to 84) 68 (40 to 87) 0.37 
Female, % 76 82 0.19 69 80 0.09 
OA duration, years  5.5 6.4 0.39 5.2 6.1 0.91 
Pain (moderate or severe), % 

Daily activities 
Walking 
During sleep 

 
91.8 
94.1 
67.4 

 
83.7 
90.7 
68.2 

 
0.12 
0.31 
0.93 

 
91.3 
97.5 
70.4 

 
84.6 
90.8 
67.9 

 
0.36 
0.11 
0.90 

Functional Impairment (moderate 
difficulty or worse), % 

Climbing stairs 

 
 
95.2 

 
 
95.2 

 
 
0.55 

 
 
85.2 

 
 
85.3 

 
 
0.79 



Getting out of bed 
Rising from a chair 

57.0 
74.0 

42.4 
68.7 

0.88 
0.62 

53.1 
74.1 

50.5 
67.0 

0.94 
0.76 

• All participants had knee and/or hip OA (confirmed radiologically) and were experiencing moderate to severe pain.  
• Participants were excluded if they had seizure disorders, organ impairment likely to prohibit the use of the investigational drugs, other 

medical treatment for OA or pain, allergy to opioids, simultaneous use of MAOIs, alcohol or substance abuse. 
• Participants underwent a 3- to 7-day washout period in which they were treated with up to 4g of paracetamol/day. Patients with 

moderate to severe pain despite paracetamol treatment were randomly assigned to the treatment phase of the study. 
• There was no significant difference between the ITT cohort or the EVALU cohort in any of the baseline parameters. 

 
NOTE: For some outcomes, results are based on analysis of the “evaluable (EVALU) population”, defined as: patients who provided 
information on the different efficacy parameters (i.e. who attended all visits).  
 

Intervention Tramadol 100 mg, three times daily 
Comparison Dextropropoxyphene 100 mg, three times daily 
Length of follow-up 1 and 2 weeks (end of study) 
Outcome measures Pain relief (100mm VAS ranging from 0 = no relief to 100 =complete pain relief); Pain during daily activities and on walking (none, mild, 

moderate or severe); pain during sleep (normal sleep, some interruption of sleep or no sleep); functional impairment (climibing stairs, getting 
out of bed or rising from a chair); patient’s and investigator’s overall assessment of therapy (very good, good, fair, poor or very poor); AEs. 

Effect size • There was no significant difference between the treatment groups for: pain relief score and the functional capacity assessments of 
climbing stairs, getting out of bed and rising from a chair. 

• For all other outcomes, a significantly higher proportion of patients treated with tramadol showed improvement compared to those 
treated with dextropropoxyphene. 

 
Outcome at 2 weeks Tramadol 

 
Dextropropo- 
xyphene 

p value 

Pain relief score, VAS, mean (SD) 41 (25)* 
42 (24)** 

36 (27)* 
37 (27)** 

0.123* 
0.11388 

Improvement of pain, verbal rating scale, approximate mean 
values (data taken from graph) 

Daily activities** 
Walking** 
During sleep** 

 
 
72 
70 
45 

 
 
54 
50 
30 

 
 
0.01 
0.006 
0.04 

Functional capacity, patient’s reporting improvement, % 
Climbing stairs** 
Getting out of bed** 
Rising from a chair** 

 
45.7 
39.5 
49.4 

 
32.1 
33.0 
40.4 

 
0.057 
0.357 
0.2160 

Overall assessment (good or better), % 
Patient’s assessment 
Observer’s assessment 

 
66.7 
69.1 

 
50.0 
51.9 

 
0.022 
0.017 

*ITT population, **EVALU population  



 
 

AE type, % Tramadol 
(N=135) 

Dextropropoxyphene 
(N=129) 

p 
value 

Any event 55.6 31.8 <0.001 
Withdrawal due to AE 35.6 10.9 <0.001 
Nausea 25.9 10.1 0.001 
Vomiting 17.0 2.3 <0.001 
Constipation  8.1 8.5 0.912 

 
• Randomisation method was by using a computer-generated assignment schedule  
• Double-blind  
• ITT analysis used for safety and pain relief score only 

Funding Research grants from Grünenthal GmBH (Anchen, Germany), Searle Scandanavia (Malmö, Sweden) and Continental Pharma/Searle 
(Brussels, Belgium). 

Ref ID 129 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

M. S. Cepeda, 
F. Camargo, C. 
Zea, and L. 
Valencia. 
Tramadol for 
osteoarthritis. 
Cochrane 
Database of 
Systematic 
Reviews , 2006. 
ID 327 
 

MA: 1++  
RCT’s of MA:1+ and 1++ 
 
SR included: N=3 RCT’s comparing tramadol 
(opiod) with placebo, N=2 studies comparing 
tramadol (opioid)-paracetamol with placebo 
comparing tramadol (opiod) with NSAID 
(diclofenac). 
 
OPIOID vs PLACEBO 
Trials varied in terms of: 
• OA site (2 RCT’s knee, 1 RCT hip or knee) 
• Treatment regimen – dose of tramadol 1 RCT 

200mg/day, 2 RCT’s up to 400mg/day) 
• Trial length (Range: 14 days to 91 days) 
• Trial size (Range: N=92 to N=246). 
 
Trials were similar in terms of: 
• Trial design (parallel-group studies) 
• Blinding (double blind) 
• Study quality (All RCT’s high quality) 

Total N=1202; 
 
N=467 
tramadol vs 
placebo, 
N=615 
tramadol-
paracetamol 
vs placebo 
 

n/a 
 

Tramadol; 
 
Tramadol-
paracetamol 
 

Placebo 
 
 

Range 14-
91 days. 

Pain intensity 
(VAS), % of 
patients with 
moderate 
improvement,  
WOMAC 
total, AEs. 
 

No 
sources of 
support. 



 
 
OPIOID-PARACETAMOL vs PLACEBO 
N=2 trials. Both  were the same for all aspects 
except patient numbers were N=307 and N=308: 
Hip or knee OA, dose of tramadol 37.5 mg/day, 
paracetamol 325 mg/day (increased to 4 or 8 
tablets/day further into the trial), 91 days length of 
trial, parallel-group study, double blind, high quality. 
 

Effect size 
 
OPIOID or OPIOD-PARACETAMOL vs PLACEBO 
• Tramadol / tramadol-paracetamol was significantly better than placebo for pain intensity (3 RCT’s; mean difference -8.47, 95% CI -12.1 to -4.9, p<0.00001); 
• Tramadol/ tramadol-paracetamol was significantly better than placebo for at least moderate improvement in global assessment (4 RCT’s, N=793; RR 1.4, 95% CI  1.2 to 1.6, 

p<0.00001); 
• Tramadol / tramadol-paracetamol was significantly better than placebo for WOMAC total (4 RCT’s; mean difference  -0.34, 95% CI -0.49 to -0.19, p<0.00001); 
• Tramadol / tramadol-paracetamol was significantly worse than placebo for minor AEs (4 RCT’s, N=953; mean difference 2.17, 95% CI 1.8 to 2.7, p<0.00001). 
 
 
Author’s conclusions: 
Tramadol or tramadol-paracetamol decreases pain intensity, produces symptom relief and improves function, but these benefits are small. AEs, although reversible and not life-
threatening, often cause participants to stop taking the medication and could limit the usefulness of tramadol or tramadol plus paracetamol. 
 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

T. J. Gana, M. L. 
Pascual, and R. 
R Fleming. 
Extended-release 
tramadol in the 
treatment of 
osteoarthritis: a 
multicenter, 
randomized, 
double-blind, 
placebo-
controlled clinical 
trial. Current 
medical research 

RCT: 1+ 
 
Multicentre trial:  
66 investigators in 
USA. 
 
 
• Randomisation 

list, permuted 
block size of 
10. 

• Allocation 
concealment 

• Double blind 

Total N=1020 
(N=203 tramadol 
100mg, N=203 
tramadol 200mg, 
N=204 tramadol 
300mg, N=205 
tramadol 400mg, 
N=205 placebo). 
 
Drop-outs at 12 
weeks:  
N= tramadol 
100mg, N=82 
(40%) tramadol 

Inclusion criteria: Aged 18-74 years with 
knee or hip OA (radiographically confirmed, 
ACR functional class 1-3); have taken 
paracetamol, a CVOX-2 Inhibitor or an opiod 
for at least 75 of the previous 90 days to treat 
OA pain in the most painful hip or knee (index 
joint). After washout of pervious analgesia, 
participants were required to have index joint 
pain of ≥40 mm VAS.  
 
Exclusion criteria: Any medical condition 
other than OA that was not well controlled; 
other form of arthritis or joint disease in index 
joint; fibromyalgia or chronic pain syndrome; 

Patients began 
taking 
Tramadol ER 
at 100mg, the 
dose was to be 
titrated to 
200mg on day 
5 (in the 200, 
300 and 400 
mg groups), to 
300mg on day 
10 (in the 300 
and 400 mg 
groups), to 400 

Placebo 12 weeks 
treatment. 

WOMAC 
(total, pain, 
stiffness, 
function, pain 
walking on 
flat surface); 
Patient 
Global 
Assessment 
of Disease 
Activity; 
Arthritis Pain 
Intensity 
(VAS); SF-36 

Grant from 
Biovail 
Laboratories 
International 
SRL. 



and opinion. 22 
(7):1391-1401, 
2006. 
 
ID 2721 
 

(double 
dummy) 

• Not true ITT 
analysis 

• Sample size 
calculated 
(WOMAC Pain) 

• High number of 
drop-outs 
(mainly due to 
AEs and lack of 
efficacy) 

 
 

200mg, N=85 
(42%) tramadol 
300mg, N=97 
(48%) tramadol 
400mg, N=90 
(45%) placebo 
 

any contraindication for the use of tramadol; 
history of substance abuse; conditions likely to 
influence the absorption, efficacy and safety of 
tramadol ER. No forms of medication for pain 
such as corticosteroid or any other that could 
interfere with tramadol were permitted during 
the study. 
 
Rescue medication was permitted (up to 
2000mg paracetamol for no more than 3 
consecutive days for reasons other than OA or 
chronic pain. Use had to be suspended at 
least 48 hrs before assessments. 
 
Baseline characteristics: 
 
TRAMADOL 100mg - 64% female; mean age 
58 years (SD 11); Duration of OA 8 years (SD 
8); WOMAC Pain 308.2 (SD 99.3). 
 
TRAMADOL 200mg - 64% female; mean age 
59 years (SD 10); Duration of OA 8 years (SD 
7); WOMAC Pain 315.2 (SD 92.4). 
 
TRAMADOL 300mg - 59% female; mean age 
59 years (SD 9); Duration of OA 8 years (SD 
7); WOMAC Pain 296.6 (SD 96.3). 
 
TRAMADOL 400mg - 58% female; mean age 
58 years (SD 10); Duration of OA 8 years (SD 
7); WOMAC Pain 298.0 (SD 93.7). 
 
PLACEBO - 64% female; mean age 56 years 
(SD 10); Duration of OA 8 years (SD 7); 
WOMAC Pain 305.9 (SD 95.2). 
 
 
There were NS differences between the 
groups for baseline characteristics except for 
ethnic origin. 
 

mg on day 15 
(in the 400 mg 
group). 
 
4 tablets were 
taken/day 
containing 
either 100mg 
tramadol or 
placebo. 
 

(physical and 
mental 
components); 
AEs. 
 



Effect size 
 
 
Tramadol 100mg vs placebo 
• Tramadol 100mg was significantly better than placebo for: 

o WOMAC Pain, change from baseline (107.2 and 74.2 respectively, p<0.01) at 12 weeks (end of treatment); 
o WOMAC physical function, change from baseline (331.7 and 234.3 respectively, p<0.05) at 12 weeks (end of treatment); 
o WOMAC stiffness, change from baseline (43.0 and 32.2 respectively, p<0.05) at 12 weeks (end of treatment); 
o WOMAC total, change from baseline (481.5 and 340.5 respectively, p<0.01) at 12 weeks (end of treatment); 
o Arthritis Pain intensity in the index joint, change from baseline (27.8 and 20.2 respectively) at 12 weeks (end of treatment); 
o Physician’s Global Assessment of Disease Activity, change from baseline (22.9 and 17.2 respectively, p<0.05) at 12 weeks (end of treatment); 
o Sleep quality, trouble falling asleep, awakened by pain in the night and in the morning, the need for sleep medication (all p<0.05) at 12 weeks (end of treatment); 

 
 
• Tramadol 100mg was better than placebo for: 

o Withdrawals due to lack of efficacy (15% and 22% respectively); 
o Rescue medication use (3% and 7% respectively). 

 
• There was NS difference between tramadol 100mg and placebo for: 

o WOMAC pain on walking on a flat surface, change from baseline at 12 weeks (end of treatment).; 
o Arthritis Pain intensity in the non-x joint, change from baseline at 12 weeks (end of treatment); 
o Patient’s Global Assessment of Disease Activity, change from baseline at 12 weeks (end of treatment); 
o SF-36 physical component, change from baseline at 12 weeks (end of treatment); 
o SF-36 mental component, change from baseline at 12 weeks (end of treatment). 

 
 
• Tramadol 100mg was worse than placebo for: 

o Withdrawals due to AEs (14% and 10% respectively); 
o Number of patients reporting at least 1 AE (71% and 56% respectively); 
o Number of patients reporting at least 1 SAE (1.5% and 1% respectively). 

 
 
 
Tramadol 200mg vs placebo 
• Tramadol 200mg was significantly better than placebo for: 

o WOMAC Pain, change from baseline (111.5 and 74.2 respectively, p<0.01) at 12 weeks (end of treatment); 
o WOMAC physical function, change from baseline (350.2 and 234.3 respectively, p<0.01) at 12 weeks (end of treatment); 
o WOMAC stiffness, change from baseline (46.8 and 32.2 respectively, p<0.01) at 12 weeks (end of treatment); 
o WOMAC total, change from baseline (510.0 and 340.5 respectively, p<0.01) at 12 weeks (end of treatment);  
o WOMAC pain on walking on a flat surface, change from baseline (20.5 and 13.6 respectively, p<0.01) at 12 weeks (end of treatment); 
o Arthritis Pain intensity in the index joint, change from baseline (29.9 and 20.2 respectively, p<0.01) at 12 weeks (end of treatment);  



o Arthritis Pain intensity in the non-x joint, change from baseline (23.3 and 14.5 respectively, p<0.01) at 12 weeks (end of treatment); 
o Physician’s Global Assessment of Disease Activity, change from baseline (22.4 and 17.2 respectively, p<0.01) at 12 weeks (end of treatment); 
o Patient’s Global Assessment of Disease Activity, (21.8 and 16.2 respectively, p<0.01)  change from baseline at 12 weeks (end of treatment); 
o Sleep quality, trouble falling asleep, awakened by pain in the night and in the morning (all p<0.05) at 12 weeks (end of treatment); 
o  

 
• Tramadol 200mg was better than placebo for: 

o Withdrawals due to lack of efficacy (14% and 22% respectively); 
o Rescue medication use (3% and 7% respectively). 

 
 
• There was NS difference between tramadol 200mg and placebo for: 

o SF-36 physical component, change from baseline at 12 weeks (end of treatment); 
o SF-36 mental component, change from baseline at 12 weeks (end of treatment); 
o The need for sleep medication, change from baseline at 12 weeks (end of treatment); 

 
 
• Tramadol 200mg was worse than placebo for: 

o Withdrawals due to AEs (20% and 10% respectively); 
o Number of patients reporting at least 1 AE (73% and 56% respectively); 
o Number of patients reporting at least 1 SAE (2% and 1% respectively). 

 
 
 
Tramadol 300mg vs placebo 
• Tramadol 300mg was significantly better than placebo for: 

o WOMAC Pain, change from baseline (103.9 and 74.2 respectively, p<0.05) at 12 weeks (end of treatment); 
o WOMAC physical function, change from baseline (336.1 and 234.3 respectively, p<0.01) at 12 weeks (end of treatment); 
o WOMAC stiffness, change from baseline (48.0 and 32.2 respectively, p<0.01) at 12 weeks (end of treatment); 
o WOMAC total, change from baseline (486.4 and 340.5 respectively, p<0.01) at 12 weeks (end of treatment);  
o WOMAC pain on walking on a flat surface, change from baseline (19.4 and 13.6 respectively, p<0.05) at 12 weeks (end of treatment); 
o Arthritis Pain intensity in the index joint, change from baseline (30.2 and 20.2 respectively, p<0.01) at 12 weeks (end of treatment);  
o Arthritis Pain intensity in the non-x joint, change from baseline (23.5 and 14.5 respectively, p<0.01) at 12 weeks (end of treatment); 
o Physician’s Global Assessment of Disease Activity, change from baseline (23.8 and 17.2 respectively, p<0.01) at 12 weeks (end of treatment); 
o Patient’s Global Assessment of Disease Activity, (23.5 and 16.2 respectively, p<0.01)  change from baseline at 12 weeks (end of treatment); 
o Rescue medication use (1.5% and 7% respectively, p<0.05) 
o Sleep quality, trouble falling asleep, awakened by pain in the night and in the morning (all p<0.05) at 12 weeks (end of treatment); 

 
 
• Tramadol 300mg was better than placebo for: 

o Withdrawals due to lack of efficacy (9% and 22% respectively) 



 
• There was NS difference between tramadol 300mg and placebo for: 

o SF-36 physical component, change from baseline at 12 weeks (end of treatment); 
o SF-36 mental component, change from baseline at 12 weeks (end of treatment); 
o The need for sleep medication, change from baseline at 12 weeks (end of treatment); 

 
 
• Tramadol 300mg was worse than placebo for: 

o Withdrawals due to AEs (26% and 10% respectively); 
o Number of patients reporting at least 1 AE (76% and 56% respectively); 
o Number of patients reporting at least 1 SAE (1.5% and 1% respectively). 

 
 
Tramadol 400mg vs placebo 
• Tramadol 400mg was significantly better than placebo for: 

o WOMAC Pain, change from baseline (107.8 and 74.2 respectively, p<0.01) at 12 weeks (end of treatment); 
o WOMAC physical function, change from baseline (329.8 and 234.3 respectively, p<0.05) at 12 weeks (end of treatment); 
o WOMAC stiffness, change from baseline (45.0 and 32.2 respectively, p<0.05) at 12 weeks (end of treatment); 
o WOMAC total, change from baseline (479.2 and 340.5 respectively, p<0.05) at 12 weeks (end of treatment);  
o WOMAC pain on walking on a flat surface, change from baseline (19.7 and 13.6 respectively, p<0.05) at 12 weeks (end of treatment); 
o Arthritis Pain intensity in the index joint, change from baseline (28.0 and 20.2 respectively, p<0.01) at 12 weeks (end of treatment);  
o Arthritis Pain intensity in the non-x joint, change from baseline (21.3 and 14.5 respectively, p<0.05) at 12 weeks (end of treatment); 
o Physician’s Global Assessment of Disease Activity, change from baseline (22.9 and 17.2 respectively, p<0.05) at 12 weeks (end of treatment); 
o Rescue medication use (2.5% and 7% respectively, p<0.05) 
o Sleep quality, trouble falling asleep, awakened by pain in the night (p<0.05 respectively) at 12 weeks (end of treatment); 

 
 
• Tramadol 400mg was better than placebo for: 

o Withdrawals due to lack of efficacy (11% and 22% respectively) 
 
• There was NS difference between tramadol 400mg and placebo for: 

o Patient’s Global Assessment of Disease Activity, change from baseline at 12 weeks (end of treatment); 
o SF-36 physical component, change from baseline at 12 weeks (end of treatment); 
o SF-36 mental component, change from baseline at 12 weeks (end of treatment); 
o Being awakened by pain in the morning at 12 weeks (end of treatment); 
o The need for sleep medication, change from baseline at 12 weeks (end of treatment); 

 
 
• Tramadol 400mg was worse than placebo for: 

o Withdrawals due to AEs (29% and 10% respectively); 
o Number of patients reporting at least 1 AE (84% and 56% respectively); 



o Number of patients reporting at least 1 SAE (3% and 1% respectively). 
 

Bibliographic 
reference 

H. A. Bird, J. Hill, M. E. Stratford, G. C. Fenn, and V. Wright. A double-blind cross-over study comparing the analgesic efficacy of 
tramadol with pentazocine in patients with osteoarthritis. Journal of Drug Development & Clinical Practice 7 (3):181-188, 1995. 
 

Study type and 
evidence level 

RCT, cross-over design: 1+ 

Aim To assess the efficacy and safety of the opioids tramadol (low dose) versus pentazocine (high strength) for treating knee and/or 
hip OA.  
 

Number of patients Total N=40; N=20 (tramadol), N=20 (pentazocine). 
 

Patient 
characteristics 

 
 

Baseline characteristics Tramadol/pentazocine 
(N=20) 

Pentazocine/Tramadol 
(N=20) 

Age, years, median  66 66  
Female, % 65 70 
OA duration, months 

<12 
12-36 
37-60 
>60 

 
0 
3 
3 
14 

 
0 
1 
0 
19 

Site of OA 
Hip 
Knee 
Both 

 
0 
16 
4 

 
3 
15 
2 

Morning stiffness duration, mins 
0 
1-15 
16-30 
31-60 
>60 

 
2 
8 
4 
4 
2 

 
3 
8 
2 
4 
3 

Morning stiffness severity 
None 
Mild 
Moderate 
Severe 

 
2 
5 
5 
8 

 
3 
3 
5 
9 

Inactivity stiffness duration, mins   



0 
1-15 
16-30 
31-60 
>60 

3 
13 
3 
1 
0 

1 
16 
0 
2 
1 

Pain during daily activities 
None 
Mild 
Moderate 
Severe 

 
0 
1 
13 
6 

 
0 
5 
8 
7 

Pain during daily activities 
None 
Mild 
Moderate 
Severe 

 
1 
2 
5 
12 

 
0 
3 
5 
12 

Pain during daily activities 
None 
Mild 
Moderate 
Severe 

 
6 
7 
7 
0 

 
2 
12 
6 
0 

 
• All participants had painful knee and/or hip OA (confirmed radiologically within 12 months of starting the study).  
• Participants were excluded if they had clinical evidence of gout, pyrophosphate deposition or other rheumatic diseases, 

known contra-indications to the prescription of tramadol (acute intoxication with alcohol, hypnotics, analgesics or other 
centrally acting drugs) or pentazocine, or those with convulsive disorders, epilepsy, psychiatric illness or considered 
suicidal. Sedative, anxiolytic therapy or the simultaneous use of MAOIs. 

 
Intervention Tramadol 50 mg, four times daily 

 
Comparison Pentazocine 50 mg, four times daily 

 
Length of follow-up 2 weeks on first intervention followed by two weeks on the second intervention (cross-over trial). 

 
Outcome measures Severity of pain (1=none, 2=mild, 3=moderate, 4=severe); duration of morning stiffness (mins) and its severity (1=none, 2=mild, 

3=moderate, 4=severe); number of paracetamol tablets consumed; duration of inactivity stiffness (mins); pain during daily 
activities and walking (none, mild, moderate or severe); pain during sleep (normal sleep, some interruption of sleep or no sleep); 
functional impairment (climbing stairs, getting out of bed or rising from a chair); patient’s overall assessment of treatment (very 
good, good, fair, poor or very poor); AEs. 

Effect size  
• There was no significant difference between the treatment groups for: total daily pain score (cohort 1); Total morning stiffness 

severity score; Total paracetamol consumption during the last 7 days’ treatment. 



• For all other outcomes (total daily pain score for cohort 2, morning stiffness duration and patient’s assessment of treatment), 
tramadol was significantly better than pentazocine (p<0.05). 

• The number of AEs were higher for patients treated with pentazocine compared to tramadol. 
 

Outcome during the final 7 days of treatment Tramadol 
 

Pentazocine p value 

Total daily pain score during the last 7 days of treatment, 
median (range) 

21 (8-28)* 
21 (8-28)** 

21 (7-28)* 
22 (7-28)** 

0.089* 
0.030** 

Total morning stiffness severity score, median (range). N=21 
in each group. 

21 (7-28) 21 (7-28) 0.087 

Morning stiffness median duration (mins). N=17 in each group. 60 (5-570) 70 (5-1440) 0.034 
Total paracetamol consumption during the last 7 days’ 
treatments, median (range). N=19 in each group. 

24 (0-56) 32 (0-56) 0.073 

Patient’s assessment of treatment, N (%). N=30 in each group. 
Very good 
Good 
Fair 
Poor 
Very poor 

 
 
1 (3) 
9 (30) 
7 (23) 
7 (23) 
6 (20) 

 
 
1 (3) 
3 (10) 
2 (7) 
8 (27) 
16 (53) 

 
 
 
Overall 
p=0.003 

Withdrawals, N 9 12 n/a 
 
*Cohort 1 (patients who took at least 1 dose in each period and had pain scores for at least 4 days); N=30 in each group.  
**Cohort 2 (patients who took at least 1 dose in each period and recorded pain scores on less than 4 days unless they withdrew 
due to lack of efficacy); N=23 in each group.  
 
 

AE type, N Tramadol 
 

Pentazocine 

SAEs 0 0 
AEs 24 42 
Withdrawal due to AE 9 11 
Withdrawal due to treatment failure 0 1 
Nausea* 9 15 
Vomiting 5 4 
Diarrhoea  2 0 

*NS difference 
 
• Randomisation method not mentioned  
• Double-blind  



• No ITT analysis 
• No wash-out period between cross-over of study medication. However, to reduce the influence of any carry-over effects, the 

final 7 days of each treatment period were used to compare the treatments. 
• High withdrawal rate (N=19, 48%) 

Funding Drug supply from Grünenthal GmBH (Anchen, Germany); financial backing not mentioned. 
Ref ID 2084 

Reference Study type 
Evidence level 

Number 
of 
patients 

Patient 
characteristics 

Intervention Comparison Length 
of follow-
up 

Outcome 
measures 

Source  
of  
funding 

J. M. Bjordal, A. 
Klovning, A. E. 
Ljunggren, and L. 
Slordal. Short-term 
efficacy of 
pharmacotherapeutic 
interventions in 
osteoarthritic knee 
pain: A meta-
analysis of 
randomised placebo-
controlled trials. Eur 
J Pain 11 (2):125-
138, 2007. 
 
ID 2544 
 

MA: 1+  
RCT’s of MA:1++ 
 
SR included: total of N=63 RCT’s (of 
which N=6 RCT’s compared opioids 
with placebo). 
 
OPIOID vs PLACEBO 
Trials varied in terms of: 
• Trial length (Range: 1- 12 

weeks) 
• Trial size (Range: N=48 to 

N=310); 
• Treatment – type of opioid used 

(N=2 RCT’s tramadol, N=2 
RCT’s Oxymorphone, N=1 RCT 
oxycodone, N=1 RCT codeine, 
N=1 RCT morphine sulphate). 

 
Trials were similar in terms of: 
• OA site (knee OA) 
• Study quality (All RCT’s high 

quality) 
 

Total 
N=1057. 
 
 

n/a 
 

Opiod Placebo 
 
 

Range 1-
12 weeks 
(best 
time-point 
used was 
2-4 
weeks, 
mean 2.8 
weeks). 

Pain relief 
(VAS); 
Threshold 
for minimal 
perceptible 
improvement 
(Ehrich et 
al., 2000); 
Threshold 
for slight 
improvement 
(Angst et al., 
2000); 
Threshold 
for clinically 
important 
improvement 
(Tubach et 
al., 2005). 
 

Grant from the 
Norwegian Research 
Council. 



Effect size 
 
NOTE: this includes 2 trial that were also included in the Cochrane review (Babul and Malonne) 
 
OPIOID vs PLACEBO 
• Opiods were better than placebo for pain relief, VAS (6 RCT’s, N=1057; mean difference 10.5, 95% CI 7.4 to 13.7) at 2-4 weeks; this change was only slightly above the 

threshold for ‘minimal perceptible improvement’ compared to placebo. 
• Opiods had high withdrawal rates (20-50%). 
 
 
Author’s conclusions: 
In OA patients with moderate to severe pain, opioids had maximum efficacy over placebo at 2-4 weeks (mean differences 10.5mm VAS). The efficacy of opioids may be inflated by 
high withdrawal rates (20-50%) and ‘best case’ scenarios which were reported in ITT analyses (ITT  analyses were only presented in last value carried forward scenarios which is 
inadequate for such high withdrawal rates). The pain-relieving effects over placebo are smaller than the patient-reported thresholds for relevant improvement. 
 

Bibliographic reference C. J. Andrews, L. Cohen, R. B. Crail, G. Douch, M. G. Sheldon, and K. A. Wray. A trial of Fortagesic and 
Paramol 118 in osteoarthritis. Journal of International Medical Research 4 (6):432-434, 1976. 

Study type and 
evidence level 

RCT, cross-over design: 1- 

Aim To assess the efficacy and safety of the Paramol 118 (weak opioid dihydrocodeine + paractamol) versus 
Fortagesic (Strong opioid pentazocine + paracetamol) for treating OA.  

Number of patients Total N=55; N=46 analysed: N=17 completers (Fortagesic); N=29 completers (Paramol 118) 
Patient characteristics  

 
• Patients had moderate pain due to OA. 
• Inclusion / exclusion criteria and baseline characteristics of patients not mentioned.  

Intervention Paramol 118 (dihydrocodeine 10 mg + paracetamol 500 mg) per tablet; two tablets taken as required, not 
more than 4-hourly; maximum of 8 tablets/day. 
 

Comparison Fortagesic (pentazocine 15 mg + paracetamol 500 mg) per tablet; two tablets taken as required, not more 
than 4-hourly; maximum of 8 tablets/day. 

Length of follow-up 1 week on first intervention followed by 1 week on the second intervention (cross-over trial). 
 

Outcome measures Pain severity (VAS); tablet effectiveness (VAS); patient’s treatment preference; number of tablets taken; 
AEs 

Effect size  
• N=9 patients were excluded from the analysis because of non-compliance with study protocol (they 

received other analgesics or were seen and assessed at the wrong time). 
• There was no significant difference between the treatment groups for any of the outcomes measured: 

decrease in pain severity compared with day 0, ratings for treatment effectiveness, patient’s treatment 
preference, number of tablets taken and number of patients with AEs. 



 
Outcome at days 7 and 14 
compared to day 1, N  

Paramol 118 – 
Fortagesic 
(N=29) 
 

Fortagesic – 
Paramol 118  
(N=17) 

p value 

Pain response 
Fort > Para 
Fort = Para 
Fort < Para 

 
14 
3 
12 

 
7 
0 
10 

 
Overall: 
NS 

Tablet effectiveness 
Fort > Para 
Fort = Para 
Fort < Para 

 
17 
2 
10 

 
6 
0 
11 

 
Overall: 
NS 

Treatment preference 
Fortagesic 
Paramol 118 
No preference 

 
14 
10 
5 

 
8 
6 
3 

 
Overall: 
NS 

Number of tablets taken 
Fort > Para, N=15 
Para > Fort, N = 17 
Fort = Para, N= 12 

Overall: 
NS 

 
 

AE type, N (%) Paramol 118  
 

Fortagesic p value 

AEs 22 (48) 15 (33) NS 
Nausea 6 4 n/a 

 
NOTE: p-values not given 
 
 
• Inclusion/exclusion criteria not mentioned 
• Baseline characteristics (including details of OA site) of patients not mentioned  
• Randomisation method not mentioned 
• Higher number of patients in the Paramol group compared to Fortagesic group were included in the 

analysis  
• Single-blind  
• No ITT analysis 
• No wash-out period between cross-over of study medication. 

Funding Not mentioned. 
Ref ID 2083 



In adults with OA, what are the benefits and harms of paracetamol compared with placebo with respect to 
symptoms, function, and quality of life? 

Bibliographic reference T. Towheed, L. Maxwell, M. Judd, M. Catton, M. Hochberg, and G. Wells. Acetaminophen for 
osteoarthritis. Cochrane Database of Systematic Reviews (1):CD004257, 2006. 

Study type and 
evidence level 

MA: 1++; RCT’s of MA: 1+ 

Aim To assess the efficacy and safety of paracetamol versus placebo or NSAIDs for treating OA.  
Number of patients MA included a total of 15 RCT’s with N=5986 participants, of which 7 RCT’s (with N=2491 participants) 

compared paracetamol versus placebo.   
Patient characteristics Patient characteristics not reported for the paracetamol vs placebo analysis 

 
Study characteristics: Trials varied in terms of:  
• Paracetamol dosage (5 RCT’s 1000mg daily, 2 RCT’s  4000 mg daily) 
• Site of disease (5 RCT’s focused on knee OA, 2 RCT’s looked at both knee or hip OA, no other 

sites included) 
• Trial design (4 RCT’s were parallel group design, 3 RCT’s cross-over design) 
• OA diagnosis (5 RCT’s radiological, 1 RCT clinical and radiological, 1 RCT Lequesne criteria) 
• Study site location (5 RCT’s in USA, one in France) 
• Funding sources (3 RCT’s had involvement of a pharmaceutical company) 
 
AUTHORS’ CONCLUSION: The evidence to date suggests that NSAIDs are superior to 
acetaminophen for improving knee and hip pain in people with OA. The size of the treatment effect was 
modest, and the median trial duration was only six weeks, therefore, additional considerations need to 
be factored in when making the decision between using acetaminophen or NSAIDs. In OA subjects with 
moderate-to-severe levels of pain, NSAIDs appear to be more effective than acetaminophen. 
 

Intervention Paracetamol: Dosage varied from 1000mg 1X,3X or 4X daily or 4000mg daily. 
Comparison Placebo 
Length of follow-up RCTs conducted over 7 days (2 RCT’s), 6 weeks (4 RCT’s) or 12 weeks (1 RCT) 
Outcome measures Pain response; pain on motion; physician’s and patient’s global assessment; day pain; modified HAQ 

pain (VAS); night pain; overall pain; WOMAC Index (pain, stiffness and function); Lequesne Index (total, 
pain, walking and function); toxicity 

Effect size Outcomes in the RCT’s of the MA were analysed by a number of different assessment tools, using 
either categorical or quantitative methods. For quantitative or continuous outcome data, the MA has 
used SMD (standardised mean difference) to pool across RCT’s. For categorical or dichotomous 
outcome data, the MA has calculated RR. 
 
In terms of efficacy, five RCT’s found that paracetamol was superior to placebo whereas two RCT’s 
failed to show a benefit for paracetamol over placebo. 
 
Pain 



Paracetamol was significantly better than placebo (p<0.05) in the following outcomes: pain response 
(results from 1 RCT in the MA: RR 8.0, 95% CI 2.08 to 30.73, p=0.002; results from 3 RCT’s in the MA: 
SMD –0.11, 95% CI –0.22 to –0.01, p=0.03); pain on motion (results from 1 RCT in the MA: RR 3.75, 
95% CI 1.48 to 9.52, p=0.005); physician’s global assessment of therapeutic response (RR 20.0, 95% 
CI 2.95 to 135.75, p=0.002) and patient’s global assessment of therapeutic response (RR 18.0, 95% CI 
2.66 to 121.63, p=0.003); day pain (results from 1 RCT in the MA: SMD -0.29, 95% CI –0.52 to –0.06, 
p=0.01); MDHAQ VAS pain (results from 2 RCT’s in the MA: SMD –0.18, 95% CI –0.33 to –0.03, 
p=0.02); night pain (results from 1 RCT in the MA: SMD –0.28, 95% CI –0.51 to –0.05, p=0.02) and 
overall pain (results from 5 RCT’s in the MA: SMD –0.13, 95% CI –0.22 to –0.04, p=0.005). 
 
WOMAC total (3 RCT’s), pain (1 RCT), stiffness (1 RCT) and function (2 RCT’s) 
There was no significant difference between the two groups for all WOMAC outcomes.  Lequesne total 
(1 RCT), pain (1 RCT), walking (1 RCT) and function (1 RCT) 
There was no significant difference between the two groups for all Lequesne outcomes.  
Total number of patients reporting AE’s (6 RCT’s) 
There was no significant difference between paracetamol and placebo. 
 
Total number of withdrawals due to toxicity (6 RCT’s) 
There was no significant difference between paracetamol and placebo. 
 
NOTE: This Cochrane meta-analysis has assessed the included RCT’s for quality and pooled together 
all data for the outcomes of symptoms, function and AEs. However, the outcomes of Quality of Life and 
GI AE’s were not assessed. The results for these outcomes have therefore been taken from the 
individual RCT’s in the systematic review and are reported below. 
 
GI AE’s generally NS difference between groups: 
Two RCT’s {Amadio, 1983 2057 /id} {Miceli-Richard, 2004 354 /id} found no significant difference 
between paracetamol and placebo. 
One RCT {Golden, 2004 2049 /id} found that the incidence of GI AEs was similar in both study groups 
(paracetamol 20.9%, placebo 17.4%).  
One RCT {Pincus, 2004 47 /id} found no significant difference between paracetamol and placebo. 
 
Quality of Life 
One RCT {Golden, 2004 2049 /id} found that paracetamol was significantly more effective than placebo 
at improving the QOL questionnaire (modified version of the AIMS-2 questionnaire) subsets of mobility 
level, household tasks and walking and bending (p<0.05). 
There was no significant difference between paracetamol and placebo for any of the other QOL 
subsets. 

Funding Queens University, Canada and Institute for Population Health, University of Ottawa, Canada. 
Ref ID 479 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  



funding 
Beaumont G. 
Herrero, J. A. 
Ivorra, Trabado 
M. Del Carmen, 
F. J. Blanco, P. 
Benito et al. 
Glucosamine 
sulfate in the 
treatment of 
knee 
osteoarthritis 
symptoms: a 
randomized, 
double-blind, 
placebo-
controlled study 
using 
acetaminophen 
as a side 
comparator. 
Arthritis & 
Rheumatism 56 
(2):555-567, 
2007. 
 
 
ID 2694 
 
 

RCT: 1++ 
 
Multicentre trial: 
13 centres in 
Spain and 
Portugal. 
 
 
• Randomisation 

by computer 
generated list, 
block size of 3. 

• Allocation 
concealment 

• Double blind 
(double 
dummy) 

• ITT analysis 
• Sample size 

calculated 
(Lequesne 
Index) 

• High number of 
drop-outs 
(mainly due to 
AEs and lack 
of efficacy) 

 
 

Total N=325 
(N=109 
paracetamol, 
N=109 
glucosamine 
sulphate, 
N=107 
placebo). 
 
Drop-outs 
at 6 
months:  
N=29 (27%) 
paracetamol, 
N=31 (28%) 
glucosamine, 
N=37 (35%) 
placebo. 
 
 

Inclusion criteria: 
Primary symptomatic knee 
OA (ACR clinical and 
radiographic criteria); K-L 
Grade 2 or 3.  
 
Exclusion criteria: Obese 
patients (BMI >30 kg/m2). 
 
Rescue medication was 
permitted (NSAID 
ibuprofen, in 400mg 
tablets – 1 tablet every 8 
hrs for maximum of 3 
days), if needed rescue 
medication could be 
resumed after 7 day 
washout. Use had to be 
suspended at least 7 days 
before assessments. 
 
Baseline characteristics: 
 
PARACETAMOL - 86% 
female; mean age 64 
years (SD 6.9); Duration of 
OA 7 years (SD 5.3); 
WOMAC score 40 (SD 
14.8). 
 
PLACEBO - 86% female; 
mean age 65 years (SD 
7.2); Duration of OA 7 
years (SD 5.8); WOMAC 
score 38 (SD 14.3). 
 
 
All groups were similar for 
baseline characteristics. 
 

Paracetamol 
1g tablet, 
3times/day. 
 
Glucosamine 
sulphate 
(once daily 
sachets of 
powder for 
oral solution 
– 1500mg 
GS). 
 
Patients 
receiving 
either of the 
2 active 
treatments 
also 
received 
placebo for 
the other 
medication, 
while 
controls 
received 
double 
placebo 
consisting 
once-daily 
sachets and 
3-times/day 
tablets. 

Placebo 6 months 
treatment. 

Lequesne’s 
index of 
severity; 
WOMAC 
(pain, 
stiffness, 
function); 
Patient Global 
Assessment; 
Oarsi-A 
responder 
(improvement 
in pain at least 
55% change 
on WOMAC 
pain 
subscale); 
AEs. 
 

Rottapharm 



Effect size 
 
• Paracetamol was significantly better than placebo for: 

o Use of rescue analgesia, % completers not using rescue medication (21% and 9% respectively, p=0.045) over 6  months (end of study); 
 
• There was NS difference between paracetamol and placebo for: 

o Lequesne’s Index (change from baseline), at 6 months (end of treatment); 
o WOMAC total (change from baseline), at 6 months (end of treatment); 
o WOMAC Pain (change from baseline) at 6 months (end of treatment); 
o WOMAC physical function (change from baseline) at 6 months (end of treatment); 
o OARSI-A responders at 6 months (end of treatment); 

 
• Paracetamol was similar to placebo for: 

o Withdrawals due to lack of efficacy (N=5 and N=8 respectively); 
o Withdrawals due to AEs (N=12 and N=9 respectively). 
o Number of patients with AEs; 
o Number of patients with GI AEs. 

 
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

R. D. Altman, 
J. R. 
Zinsenheim, A. 
R. Temple, and 
J. E. 
Schweinle. 
Three-month 
efficacy and 
safety of 
acetaminophen 
extended-
release for 
osteoarthritis 
pain of the hip 
or knee: a 
randomized, 
double-blind, 
placebo-
controlled 
study. 
Osteoarthritis 

RCT: 1+ 
 
Multicentre trial: 
47 centres in 
USA. 
 
 
• Randomisation 

(method not 
mentioned) 

• Double blind 
• ITT analysis 
• Power study 

(WOMAC 
pain) 

• High number 
of drop-outs 
(mainly due to 
lack of 
efficacy) 

Total N=483 
(N=160 
paracetamol 
ER 3900 
mg/day, 
N=158 
paracetamol 
ER 1950 
mg/day, 
N=165 
placebo). 
 
Drop-outs at 
6 months:  
N=45 (28%) 
paracetamol 
ER 3900 
mg/day, 
N=37 (23%) 
paracetamol 
ER 1950 

Inclusion criteria: Age ≥ 40 
years who experienced at least 
moderate pain when not taking 
any analgesic medication for OA 
of the hip or knee; presence of 
symptomatic idiopathic OA (hip 
or knee) for at least 6 months; 
history of hip or knee pain 
requiring use of NSAIDs, 
paracetamol or other analgesic 
on a regular basis (3 or more 
days/week) for at least 3 months 
before the screening visit. History 
of positive benefit with 
paracetamol use for OA pain.  
 
Exclusion criteria: History of 
surgery or major trauma to study 
joint in past 6 months; taking 
analgesics for other indications, 
taking anticoagulants, 

Paracetamol 
ER 3900 
mg/day 
 
Paracetamol 
ER 1950 
mg/day 
 
 
All patients 
(receiving 
either of the 
2 active 
treatments 
or placebo) 
took the 
treatment in 
three divided 
doses every 
8hrs. 

Placebo 12 weeks 
treatment 
(assessments 
made at 2, 4, 
8 and 12 
weeks). 

WOMAC 
(total, pain, 
stiffness, 
function); 
Patient 
Global 
Assessment 
of response 
to therapy; 
rescue 
medication; 
AEs. 
 

McNeil Consumer and 
Speciality 
Pharmaceuticals, USA. 
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mg/day, 
N=165 (33%) 
placebo. 
 
 

psychotherapeutic agents or 
aspirin in daily doses >325 mg; 
taking glucosamine, chondroitin 
sulphate or shark cartilage in 
doses that had not been 
stabilised within 3 months of the 
screening visit; oral 
corticosteroids within previous 2 
months; IA corticosteroid or 
hyaluronan injections in study 
joint within previous 6 months; 
history of GI or hepatic disease; 
inflammation of the study joint; 
secondary OA; history of acute 
inflammatory arthritis or 
pseudogout of study joint or other 
type of arthritis.  
 
Rescue medication was 
permitted (propoxyphene HCl – 
maximum dose, 390 mg/day) to 
be used for no more than 3 days 
in any 7-day period. No other 
rescue or prescription medication 
was permitted to be used within 5 
drug half-lives before follow-up 
visits for efficacy assessments. 
 
Baseline characteristics: 
 
PARACETAMOL ER 3900 mg - 
71% female; mean age 62 years 
(SD 10.7); WOMAC pain 69 (SD 
19.7). 
 
PARACETAMOL ER 1950 mg - 
58% female; mean age 63 years 
(SD 10.9); WOMAC pain 68 (SD 
16.5). 
 
PLACEBO - 72% female; mean 
age 62 years (SD 10.7); WOMAC 



pain 66.3 (SD 19.3). 
 
 
There was NS difference 
between the groups for baseline 
characteristics except % females 
was significantly lower in the 
Paracetamol ER 1950 mg. 
 

Effect size 
 
• Paracetamol ER 3900 mg/day was significantly better than placebo for: 

o WOMAC total (average change from baseline) over 12 weeks, end of treatment (-24.5 and -18.6 respectively, p<0.05); 
o WOMAC pain (average change from baseline) over 12 weeks, end of treatment (-26.5 and -19.6 respectively, p=0.012); 
o WOMAC physical function (average change from baseline) over 12 weeks, end of treatment (-24.9 and -17.8 respectively, p=0.016); 
o Patient global assessment of response to therapy (average change from baseline) over 12 weeks, end of treatment (p=0.015). 

 
• Paracetamol ER 1950 mg/day was significantly better than placebo for: 

o Patient global assessment of response to therapy (average change from baseline) at 12 weeks, end of treatment (p=0.024). 
 
• There was NS difference between paracetamol ER 3900 mg/day and placebo for: 

o WOMAC stiffness over 12 weeks, end of treatment; 
o Rescue medication (number of capsules taken); 
o Number of patients with AEs and SAEs. 

 
• There was NS difference between paracetamol ER 1950 mg/day and placebo for: 

o WOMAC total (average change from baseline) over 12 weeks, end of treatment; 
o WOMAC pain (average change from baseline) over 12 weeks, end of treatment; 
o WOMAC physical function (average change from baseline) over 12 weeks, end of treatment; 
o WOMAC stiffness over 12 weeks, end of treatment; 
o Rescue medication (number of capsules taken); 
o Number of patients with AEs and SAEs. 

 
In adults with OA, what are the benefits and harms of tricyclics/SSRI/SNRI drugs versus placebo with 
respect to symptoms, function, and quality of life? 

Bibliographic reference W. A. Scott. The relief of pain with an antidepressant in arthritis. Practitioner 202 (212):802-807, 1969. 
 

Study type and 
evidence level 

RCT, cross-over design: 1+ 

Aim To assess the efficacy and safety of imipramine (tricyclic antidepressant) versus placebo for treating OA, 
RA and ankylosing spondylitis.  



 
Number of patients Total N=24 (N=7with OA); N=5 (Imipramine); N=2 (placebo) 

 
Patient characteristics  

 
Baseline characteristics of OA 
patients 

Imipramine-Placebo 
(N=5) 

Placebo-Imipramine 
(N=2) 

Age, years, mean (range)  60.8 (46 to 78) 56.5 (51 to 62) 
Female, N (%) 4 (80) 1 (50) 
Pain*, mean score 2.4 2.5 
Function** 1.2 1.5 
Grip strength, mm Hg, mean 369 255 

*Pain (severe=3, moderate = 2, mild=1, absent=0) 
** Function (severely impaired=2, impaired=1, normal=0) 
 
• All participants had been on an analgesic or combination of analgesics in full doses for a minimum 

period of  4 weeks without relief of pain for a major part of this period.  
• Participants were excluded if they had any contraindications to imipramine treatment (e.g. 

glaucoma, prostatism, epilepsy, hypotension, pyloric stenosis), were admitted to hospital for 
treatment, had known psychiatric disturbances, had taken MAOIs in the previous 4 weeks. 

 
Intervention Imipramine, 25 mg, three times daily 
Comparison Placebo 

 
Length of follow-up 3 weeks on first intervention followed by 3 weeks on the second intervention (cross-over trial). 

 
Outcome measures Pain (severe=3, moderate = 2, mild=1, absent=0); grip strength; function (severely impaired=2, 

impaired=1, normal=0); patient’s and physician’s preference; AEs 
Effect size  

SUMMARY: 
 
• When Imipramine was given as the first treatment, pain, function score and grip strength all showed 

improvements after imipramine treatment and stayed the same after placebo. Most of the patient’s 
and physician’s preferred imipramine to placebo. 

 
• When Imipramine was given as the second treatment, pain and function scores stayed the same after 

imipramine and after placebo treatment; grip strength increased after both imipramine treatment and 
placebo, the increase being greater after imipramine. No patients preferred itimipramine to the 
placebo. 

 
Outcome  Imipramine- Placebo-



Placebo 
(N=5) 

Imipramine 
(N=2) 

Pain, mean score (change from baseline)* 
After imipramine 
After placebo 

 
1.6 (-0.8) 
2.4 (0) 

 
2.5 (0) 
2.5 (0) 

Function, mean score (change from baseline)** 
After imipramine 
After placebo 

 
0.8 (-0.4) 
1.2 (0) 

 
1.5 (0) 
1.5 (0) 

Grip strength, mm Hg, mean (change from baseline) 
After imipramine 
After placebo 

 
388 (+19) 
370 (+1) 

 
297.5 (+42.5) 
267.5 (+12.5) 

Patient’s preference, N 
Imipramine 
Placebo 
Neither 

 
3 
0 
1 

 
0 
0 
2 

Physician’s preference, N 
Imipramine 
Placebo 
Neither 

 
3 
0 
1 

 
1 
0 
1 

 
*Pain (severe=3, moderate = 2, mild=1, absent=0) 

** Function (severely impaired=2, impaired=1, normal=0) 
 
• Randomisation using a random code; no further details given 
• Double-blind  
• No ITT analysis 
• No wash-out period between cross-over of study medication 
• Statistical significance testing not performed for OA sub-group? 

Funding Not mentioned. 
Ref ID 2113 

 
7.2. Topical treatments 
 
TOPIC:  In adults with OA, what are the benefits and harms of topical agents (NSAIDS/capsaicin/rubefacients) compared to oral NSAIDS or placebo with respect to 
symptoms, function, and quality of life? 

Bibliographic 
reference 

J. Lin, W. Zhang, A. Jones, and M. Doherty. Efficacy of topical non-steroidal anti-inflammatory drugs in the treatment of 
osteoarthritis: meta-analysis of randomised controlled trials. British Medical Journal 329 (7461):324, 2004. 

Study type and 
evidence level 

SR / MA: 1++ 

Aim To conduct a SR of RCTs of the efficacy and safety of topical NSAIDs for treatment of OA.  



Number of patients Total N=13 RCTs (N=1983 patients) reported topical NSAIDs versus placebo or oral NSAID comparisons 
Patient characteristics  

 
RCT’s varied in terms of: 
• OA site (8 RCT’s knee OA; 3 RCT’s hand OA; 1 RCT hip, knee and hand OA; 1 RCT hip and knee OA) 
• Type of topical NSAID used (5 RCT’s Diclofenac; 4 RCT’s Salicylate; 3 RCT’s Eltenac; 1 RCT Piroxicam; 1 RCT Ibuprofen) 
• Type of oral NSAID used (2 RCT’s Ibuprofen; 1 RCT Diclofenac) 
• Treatment regimen (2, 3 or 4 times daily)  
• Treatment regimen - dose 
• Trial length (Range: 1 week to 4 weeks) 
• Trial size (Range: N=26 to N=321) 
• Trial design (2 RCT’s cross-over; 11 RCT’s parallel group studies) 
 
RCTs were similar in terms of: 
• OA diagnosis (clinical and radiographic features) 
• Funding sources (all but one trial was sponsored or partially sponsored with study drugs and placebo by pharmaceutical 

companies) 
• Blinding (double-blind) 
• Randomisation (randomised but did not give details of randomisation method) 
 
NOTE: This SR / MA receives a 1++ for its own internal methodological quality and presentation of results, but the body of studies 
it reviews differ in terms of methodological quality, study design, study duration, and outcomes measured. Tests for heterogeneity 
and sensitivity were performed for pooled data. 
 
NOTE: This meta-analysis has assessed the included RCT’s for quality and pooled together all data for the outcomes of 
symptoms, function and AEs. However, Quality of Life was not assessed. The results for this outcome have therefore been taken 
from the individual RCT’s in the systematic review and are reported below. 
 

Intervention Topical NSAID 
Comparison Placebo or oral NSAID 
Length of follow-up Study duration ranged from 1 week to 4 weeks 
Outcome measures Reduction in Pain (global pain or pain at rest) from baseline; change in function and stiffness scores; clinical response rate (% of 

patients reporting at least moderate to excellent or > 50% pain relief or improvement in symptoms); AEs - Proportion of patients 
with any AEs and proportion of patients withdrawn due to AEs.  

Effect size  
TOPICAL NSAIDS vs PLACEBO (11 RCT’s)  
 
1. Pain 
• Topical NSAIDs were significantly better than placebo for: 

o Pain reduction (from baseline) at week 1 (7 RCT’s, N=1000; Effect size 0.41, 95% CI 0.16 to 0.66, p≤0.05) and week 
2 (6 RCT’s, N=893; Effect size 0.40, 95% CI 0.15 to 0.65, p≤0.05). 



 
• There was NS difference between topical NSAIDs and placebo for: 

o Pain reduction (from baseline) at week 3 (2 RCT’s, N=442) and week 4 (3 RCT’s, N=558). 
 
 
2. Stiffness 
• Topical NSAIDs were significantly better than placebo for: 

o Stiffness reduction (from baseline) at week 1 (1 RCT, N=74; Effect size 0.64, 95% CI 0.19 to 1.09, p≤0.05). 
 
• There was NS difference between topical NSAIDs and placebo for: 

o Stiffness reduction (from baseline) at week 2 (1 RCT, N=81). 
 
 
3. Function 
• Topical NSAIDs were significantly better than placebo for: 

o Improvements in function (from baseline) at week 1 (4 RCT’s, N=566; Effect size 0.37, 95% CI 0.20 to 0.53, p≤0.05) 
and week 2 (4 RCT’s, N=540; Effect size 0.35, 95% CI 0.19 to 0.53, p≤0.05). 

 
• There was NS difference between topical NSAIDs and placebo for: 

o Improvements in function (from baseline) at week 3 (1 RCT, N=208) and week 4 (1 RCT, N=208).  
 
 
4. Quality of Life 
• One RCT, N=74 {Grace, 1999 62 /id} found that: 

o There was NS difference between topical NSAID gel (Diclofenac) and placebo gel for any SF-36 dimensions at the 
end of treatment (2 weeks). 

 
 
5. Clinical response rate 
• Topical NSAIDs were significantly better than placebo for: 

o Clinical response rate (% of patients reporting at least moderate to excellent or > 50% pain relief or improvement in 
symptoms) at week 1 (2 RCT’s, N=149; Rate ratio 1.64, 95% CI 1.26 to 2.13, p≤0.05; NNT 3.3, 95% CI 2.3 to 6.2, 
p≤0.05) and week 2 (1 RCT, N=152; Rate ratio 1.59, 95% CI 1.30 to 1.95, p≤0.05; NNT 2.9, 95% CI 2.1 to 4.7, 
p≤0.05). 

 
• There was NS difference between topical NSAIDs and placebo for: 

o Clinical response rate (% of patients reporting at least moderate to excellent or > 50% pain relief or improvement in 
symptoms) at week 4 (1 RCT, N=114). 

 
 
6. AEs 



• There was NS difference between topical NSAIDs and placebo for: 
o Number of patients with AEs (N=1108); 
o GI AEs (N=1108); 
o CNS AEs (N=1108) 
o Local AEs – skin reactions (N=1108) 

 
 
7. Withdrawals 
• There was NS difference between topical NSAIDs and placebo for: 

o Number of patients withdrawn due to AEs (N=1108). 
 

 
TOPICAL NSAIDS vs ORAL NSAIDS (4 RCT’s) 
 
1. Pain 
• There was NS difference between topical NSAIDs and oral NSAIDs for: 

o Pain reduction (from baseline) at weeks 1 and 2 (both: 1 RCT, N=208), week 3 (2 RCT’s, N=529) and week 4 (1 
RCT, N=208). 

 
 
2. Function 
• There was NS difference between topical NSAIDs and oral NSAIDs for: 

o Improvements in function (from baseline) at weeks 1 and 2 (both: 1 RCT, N=208), week 3 (2 RCT’s, N=529) and 
week 4 (1 RCT, N=208). 

 
 
3. Clinical response rate 
• There was NS difference between topical NSAIDs and oral NSAIDs for: 

o Clinical response rate (% of patients reporting at least moderate to excellent or > 50% pain relief or improvement in 
symptoms) at week 4 (1 RCT, N=225). 

 
 
4. AEs 
• Topical NSAIDS were significantly worse than oral NSAIDs for: 

o Local AEs – skin reactions (N=443; Rate Ratio 5.29, 95% CI 1.14 to 24.51, p≤0.05) 
 
• There was NS difference between topical NSAIDs and oral NSAIDs for: 

o Number of patients with AEs (N=764); 
o GI AEs (N=764); 
o CNS AEs (N=443) 

 



 
5. Withdrawals 
• There was NS difference between topical NSAIDs and oral NSAIDs for: 

o Number of patients withdrawn due to AEs (N=764). 
 
 

AUTHORS’ CONCLUSIONS: 
Topical NSAIDs were superior to placebo in relieving pain only in the first 2 weeks of treatment. No benefit was observed over 
placebo in weeks 3 and 4. A similar pattern was seen for function, stiffness and clinical response ratio and number needed to treat. 
Topical NSAIDs were inferior to oral NSAIDs in the first week of treatment and associated with more local side effects. 

Funding Grant from UK Arthritis Research Campaign. 
Ref ID 108 
Bibliographic 
reference 

T. E. Towheed. Pennsaid therapy for osteoarthritis of the knee: a systematic review and metaanalysis of randomized controlled 
trials. Journal of Rheumatology 33 (3):567-573, 2006. 

Study type and 
evidence level 

SR / MA: 1++ 

Aim To conduct a SR of RCTs of the efficacy and safety of topical NSAIDs for treatment of OA.  
Number of patients Total N=4 RCTs (N=1412 patients); N=3 RCT’s reported topical Pennsaid versus placebo and N=1 RCT reported topical Pennsaid 

versus oral NSAID (Diclofenac) comparison 
Patient characteristics  

 
RCT’s varied in terms of: 
• Treatment regimen (3 RCT’s vs placebo, 50 drops 4 times daily; 1 RCT vs oral Diclofenac, 50 drops 3 times daily)  
• Trial length (Range: 4 weeks to 12 weeks) 
• Trial size (Range: N=216 to N=622) 
• Study site location (3 RCT’s Canada, 1 RCT, USA) 
 
RCTs were similar in terms of: 
• OA site (Knee OA) 
• OA diagnosis (clinical and radiographic features for primary or secondary OA) 
• Oral NSAID used (Diclofenac sodium, Pennsaid) 
• Trial design (parallel group studies) 
• Funding sources (all trials sponsored by the manufacturer of Pennsaid: Nuvo Research Inc.) 
• Blinding (double-blind) 
• Randomised 
 
NOTE: This SR / MA receives a 1++ for its own internal methodological quality and presentation of results, but the body of studies 
it reviews differ in terms of methodological quality, study design, study duration, and outcomes measured. Tests for heterogeneity 
and sensitivity were performed for pooled data. 
 
NOTE: This meta-analysis has assessed the included RCT’s for quality and pooled together all data for the outcomes of 



symptoms, function and AEs. However, Quality of Life was not assessed. However, none of the individual RCT’s in the systematic 
review reported QoL outcomes. 
 

Intervention Topical Pennsaid (Diclofenac sodium) 
Comparison Placebo or oral NSAID 
Length of follow-up Study duration ranged from 4 weeks to 12 weeks 
Outcome measures WOMAC (pain, stiffness, physical function); Patient global assessment; AEs 
Effect size  

TOPICAL PENNSAID vs PLACEBO (3 RCT’s) 
 
1. Pain    
• Topical Pennsaid was significantly better than placebo for: 

o WOMAC Pain at end of treatment (3 RCT’s, N=697; SMD –0.33, 95% CI –0.48 to –0.18, p<0.0001). 
 
 
2. Stiffness 
• Topical Pennsaid was significantly better than placebo for: 

o WOMAC Stiffness at end of treatment (3 RCT’s, N=696; SMD –0.30, 95% CI –0.45 to –0.15, p<0.0001). 
 
 
3. Function 
• Topical Pennsaid was significantly better than placebo for: 

o WOMAC Physical Function at end of treatment (3 RCT’s, N=696; SMD –0.35, 95% CI –0.50 to –0.20, p<0.0001).  
 
4. Global assessment 
• Topical Pennsaid was significantly better than placebo for: 

o Patient global assessment at end of treatment (3 RCT’s, N=689; SMD –0.39, 95% CI –0.54 to –0.24, p<0.0001). 
 
5. AEs 
• Topical Pennsaid was significantly better than placebo for: 

o Minor skin dryness (3 RCT’s; RR 1.74, 95% CI 1.37 to 2.22). 
 
• There was NS difference between topical Pennsaid and placebo for: 

o Paresthsia (3 RCT’s); 
o Rash (3 RCT’s); 
o GI AEs (3 RCT’s) 
o Any AE (3 RCT’s) 

 
6. Withdrawals 
• There was NS difference between topical Pennsaid and placebo for: 

o Withdrawals due to toxicity (3 RCT’s). 



 
 
TOPICAL PENNSAID vs ORAL DICLOFENAC (1 RCT) 
 
1. Pain  
• There was NS difference between topical Pennsaid and oral Diclofenac for: 

o WOMAC Pain at end of treatment (1 RCT, N=622). 
 
 
2. Stiffness 
• There was NS difference between topical Pennsaid and oral Diclofenac for: 

o WOMAC Stiffness at end of treatment (1 RCT, N=622). 
 
 
3. Function 
• There was NS difference between topical Pennsaid and oral Diclofenac for: 

o WOMAC Physical Function at end of treatment (1 RCT, N=622). 
 
 
4. Global assessment 
• There was NS difference between topical Pennsaid and oral Diclofenac for: 

o Patient global assessment at end of treatment (1 RCT, N=622). 
 
 
4. AEs 
• Topical Pennsaid was significantly better than oral Diclofenac for: 

o GI AEs (1 RCT; RR 0.72, 95% CI 0.59 to 0.87); 
o Severe GI AEs (1 RCT; RR 0.35, 95% CI 0.17 to 0.72); 

 
• Topical Pennsaid was significantly worse than oral Diclofenac for: 

o Dry skin reactions (1 RCT; RR 20.8, 95% CI 7.7 to 55.9); 
o Rash (1 RCT; RR 7.2, 95% CI 2.9 to 18.1). 

 
 
5. Withdrawals 
• Topical Pennsaid was significantly better than oral Diclofenac for: 

o Withdrawals due to lack of efficacy (1 RCT; RR 2.80, 95% CI 1.38 to 5.67). 
 
• There was NS difference between topical Pennsaid and oral Diclofenac for: 

o Withdrawals due to toxicity (1 RCT); 
o Total number of withdrawals (1 RCT). 



 
AUTHORS’ CONCLUSIONS: 
Pennsaid is an effective topical NSAID in patients with OA of the knee. Apart from minor localized skin reactions, Pennsaid was as 
safe as placebo. 

Funding Not mentioned. 
Ref ID 2246 
Bibliographic 
reference 

F. U. Niethard, M. S. Gold, G. S. Solomon, J. M. Liu, M. Unkauf, H. H. Albrecht, and F. Elkik. Efficacy of topical diclofenac 
diethylamine gel in osteoarthritis of the knee. Journal of Rheumatology 32 (12):2384-2392, 2005. 

Study type and 
evidence level 

RCT: 1++ 

Aim To assess the efficacy and safety of the topical NSAID (diclofenac diethylamine) gel versus placebo gel in adults with knee OA.  
Number of patients Total N=238; N=117 (diclofenac), N=121 (Placebo) 

Multicentre trial: 22 centres in Germany. 
Patient characteristics  

Baseline characteristics Diclofenac 
(N=117) 

Placebo 
(N=120) 

Age, years, mean (SD) 66 (9) 66 (9) 
Female (%) 62 65 
Pain intensity, mean (SD),  

% moderate 
% severe 

69 (10) 
77 
20 

66 (12) 
73 
19 

WOMAC, mean (SD) 
Pain 
Physical Function 
Stiffness 

 
48 (16) 
53 (15) 
48 (21) 

 
47 (16) 
51 (15) 
46 (17) 

 
• All participants were ≥ 40 years and had symptomatic, unilateral knee OA (diagnosed clinically and radiographically). 
• Patients were excluded if they had clinically significant abnormalities in blood chemistry, haematology or urinalysis, 

radiographic evidence of severe OA, secondary OA, history of RA or any other chronic inflammatory disease, history of 
fibromyalgia, current GI bleeding or history of bleeding over the last 3 years, significant injury to the target joint within 6 
months prior to  screening or major knee surgery of the target joint within 1 year of screening. 

• Before study commencement a washout period (1 day to 2 weeks) was included where patients discontinued their usual 
medication for a period of at least 5 half lives. During the washout, 500 mg paracetamol was allowed as rescue medication 
up to 4 tablets per day for all pain they experienced. 

• During the study rescue medication of paracetamol (500 mg) up to 4 tablets per day was permitted. Use of other analgesics, 
systemic steroids or antidepressant medication was prohibited and non-pharmacologic therapy could not be introduced, 
changes or discontinued during treatment phase. 

• There were NS differences between the groups for baseline characteristics. 
 

Intervention 1.16% diclofenac gel, 4 times per day for 3 weeks 



 
Patients in both groups applied 4g of the gel to the front of the knee and rubbed in for no more than 1 minute until the gel 
vanished, paying specific attention to the medical (internal) area. 

Comparison Placebo gel. 
 
Same regimen as for Diclofenac gel. 

Length of follow-up 1, 2 and 3 weeks (end of treatment) 
Outcome measures Pain on movement (VAS); Spontaneous Pain, scale 0-3 (0=none, 3=severe); Pain relief, scale 0-4 (0=none, 4=complete); Pain 

Intensity (VAS); WOMAC scores (pain, physical function, stiffness); Patients Global assessment of treatment efficacy; AEs 
Effect size  

 
1. Pain 

• Topical Diclofenac was significantly better than placebo for: 
o Pain on movement, VAS (reduction from baseline) at days 1-14 and days 8-21 (end of treatment), p=0.02 and 

p=0.005 respectively;  
o Pain Intensity, VAS (reduction from baseline) at weeks 1, 2 and 3 (end of treatment), p=0.03, p=0.0002 and 

p=0.006 respectively; 
o WOMAC Pain (reduction from baseline) at weeks 2 and 3 (end of treatment), p<0.0001 and p=0.0002 

respectively. 
 

• There was NS difference between Topical Diclofenac and placebo for: 
o Pain on movement, VAS (reduction from baseline) at days 1-7; 
o Spontaneous Pain, scale 0-3 (reduction from baseline) at days 1-7 and days 8-21; 
o Pain relief (scale 0-4) at days 1-7 and days 8-21; 
o WOMAC Pain (reduction from baseline) at week 1. 

 
 
2. Stiffness 

• Topical Diclofenac was significantly better than placebo for: 
o WOMAC stiffness (reduction from baseline) at weeks 2 and 3 (end of treatment), p=0.002 and p=0.001. 

 
• There was NS difference between Topical Diclofenac and placebo for: 

o WOMAC stiffness (reduction from baseline) at week 1. 
 
 
3. Function 

• Topical Diclofenac was significantly better than placebo for: 
o WOMAC physical function (reduction from baseline) at weeks 2 and 3 (end of treatment), p=0.002 and 

p=0.0004. 
 

• There was NS difference between Topical Diclofenac and placebo for: 



o WOMAC physical function (reduction from baseline) at week 1. 
 
 
3. Global assessment 

• Topical Diclofenac was significantly better than placebo for: 
o Patient’s overall global assessment of treatment efficacy (p=0.03). 

 
 
5. Study withdrawals 

• There were no withdrawals in either study group. 
 

6. Adverse events 
• Diclofenac was similar to placebo for: 

o The total number of AEs (both: 9%); 
o GI AEs (0% and 1.7% respectively); 
o Skin AEs (2.9% and 2.5% respectively). 

 
 

Outcome, change from baseline Diclofenac Placebo p value 
Pain on movement, VAS, mean (SD) 

Days 1-14 
Days 1-7 
Days 8-21 

 
-14 (16) 
-10 (15) 
-20 (19) 

 
-10 (13) 
-7 (13) 
-14 (17) 

 
0.02 
0.10 
0.005 

Spontaneous Pain, scale 0-3, mean (SD) 
Days 1-7 
Days 8-21 

 
-0.28 (0.43) 
-0.52 (0.55) 

 
-0.20 (0.43) 
-0.36 (0.54) 

 
0.08 
0.16 

Pain relief, scale 0-4, mean (SD) 
Days 1-7 
Days 8-21 

 
1.10 (0.82) 
1.51 (0.93) 

 
1.04 (0.71) 
0.34 (0.79) 

 
0.06 
0.17 

Pain intensity, VAS, mean (SD) 
Week 1 
Week 2 
Week 3 

 
-18 (20) 
-27 (23) 
-34 (26) 

 
-12 (18) 
-17 (21) 
-25 (24) 

 
0.03 
0.0002 
0.006 

WOMAC Pain, mean (SD) 
Week 1 
Week 2 
Week 3 

 
-11 (14) 
-17 (18) 
-22 (21) 

 
-8 (14) 
-9 (18) 
-14 (23) 

 
0.22 
<0.0001 
0.0002 

WOMAC Physical function, mean (SD) 
Week 1 
Week 2 
Week 3 

 
11 (13) 
18 (17) 
23 (21) 

 
8 (15) 
11 (20) 
16 (22) 

 
0.12 
0.002 
0.001 



WOMAC Stiffness, mean (SD) 
Week 1 
Week 2 
Week 3 

 
11 (18) 
17 (21) 
22 (23) 

 
8 (15) 
11 (20) 
14 (24) 

 
0.30 
0.002 
0.0004 

Patients Global assessment of treatment efficacy, % 
Poor 
Fair 
Good 
Very Good 
Excellent 

 
5 
25 
39 
22 
9 

 
7 
35 
38 
14 
6 

0.03 
 

Rescue medication, number tablets/day, mean 0.4 0.4 >0.80 
AEs, number of patients (%) 

Total 
Skin AEs 
GI AEs 

 
11 (9) 
4 (2.9) 
0 (0) 

 
11 (9) 
3 (2.5) 
2 (1.7) 

 
Not mentioned 
Not mentioned 
Not mentioned 

Withdrawals, N (%) 0 (0) 0 (0) n/a 
 
• Randomisation by computer generated randomisation schedule.  
• Double blind 
• ITT analysis 
• Slightly underpowered (N=120 in each group = powered) 

Funding Dotorgiet Pharmaceuticals, Germany. 
Ref ID 2247 
Bibliographic 
reference 

K. Trnavsky, M. Fischer, Junkert U. Vogtle, and F. Schreyger. Efficacy and safety of 5% ibuprofen cream treatment in knee 
osteoarthritis. Results of a randomized, double-blind, placebo-controlled study. Journal of Rheumatology 31 (3):565-572, 2004. 

Study type and 
evidence level 

RCT: 1++ 

Aim To assess the efficacy and safety of the topical NSAID (Ibuprofen) cream versus placebo cream (vehicle) in adults with knee OA.  
Number of patients Total N=50; N=25 (Ibuprofen), N=25 (Placebo) 

Single centre trial: Czech Republic. 
Patient characteristics  

Baseline characteristics Ibuprofen 
(N=25) 

Placebo 
(N=25) 

Age, years, mean (SD) 67.0 (6.7) 66.9 (7.5) 
Female, N (%) 23 (92) 16 (64) 
BMI kg/m2, mean (SD) 26.1 (2.6) 25.9 (2.2) 
Kellgren-Lawrence severity score, N (%) 

I 
II 
II 

 
0 (0) 
14 (58.3) 
10 (41.7) 

 
0 (0) 
18 (72.0) 
7 (28.0) 



IV 1 (2.0) 0 (0) 
Pain, VAS, mm, mean (SD) 

On motion 
At rest 
Overall 

 
63.08 (7.27) 
52.52 (4.40) 
52.64 (6.18) 

 
59.48 (7.98) 
52.48 (7.28) 
54.76 (5.85) 

Lequesne Index, mean (SD) 10.4 (1.2) 10.4 (1.6) 
 
• All participants were ≥ 40 and ≤ 70 years and had primary unilateral or bilateral knee OA (diagnosed by ACR criteria), 

painful but nonactivated and without effusion or swelling, had pain on motion ≥ 40 mm (VAS), total Lequesne Index score of 
≥ 5 and ≤ 13 (ie. moderate to severe). 

• Patients were excluded if the y had secondary OA, were obese, had chronic painful disease of the hip or ankle joint, allergic 
diathesis, asthma or known hypersensitivity to NSAIDs, eczematous skin eruption or any physiotherapy. 

• Before study commencement a washout period (1 – 60 days) was included for drugs with a therapeutic effect  on the knee 
joint. During the washout peripheral analgesics such as paracetamol were allowed as rescue medication up to 2 days before 
treatment began. 

• Any concomitant treatment with topical, IA or systemic steroidal or nonsteroidal antirheumatics, analgesics or disease 
modifying antirheumatic drugs was not permitted.  

 
Intervention 200mg Ibuprofen cream, 3 times per day for 7 days 

 
Patients in both groups applied a 10-cm strip of cream on the more painful knee and massaged it in until it had been absorbed 
completely. 

Comparison Placebo cream (vehicle) 
 
Same regimen as for Ibuprofen cream. 

Length of follow-up Day 1, 4 and 8 days (end of treatment) 
Outcome measures Pain, VAS (on motion, at rest, overall); Lequesne Index; Investigator’s and Patient’s global assessment of Efficacy (5-point VRS); 

AEs. 
Effect size  

4. Pain 
• Topical Ibuprofen was better than placebo for: 

o Pain at rest at 4 weeks (interim) and 8 weeks (end of treatment);  
o Pain on motion at 4 weeks (interim) and 8 weeks (end of treatment);  
o Overall pain at 4 weeks (interim) and 8 weeks (end of treatment).  

 
2. Function 

• Topical Ibuprofen was better than placebo for: 
o Lequesne Index at 4 weeks (interim) and 8 weeks (end of treatment). 

 
3. Global assessment 



• Topical Ibuprofen was better than placebo for: 
o Investigator’s global assessment of efficacy (good or very good) at 4 weeks (interim) and 8 weeks (end of 

treatment); 
o Patient’s global assessment of efficacy (good orvery good) at 4 weeks (interim) and 8 weeks (end of treatment). 

 
5. Study withdrawals 

• There were no withdrawals in either study group. 
 

6. Adverse events 
• There were no AEs in either study group. 

 
Outcome,  Capsaicin Placebo 
Pain on motion, VAS, mm, mean (SD) 

Day 4 
Day 8 

 
41.5 (10.2) 
31.7 (15.0) 

 
53.8 (9.6) 
52.6 (13.0) 

Pain at rest, VAS, mm, mean (SD) 
Day 4 
Day 8 

 
31.2 (9.0) 
29.0 (13.6) 

 
47.2 (13.4) 
42.2 (14.7) 

Overall Pain, VAS, mm, mean (SD) 
Day 4 
Day 8 

 
36.3 (10.5) 
30.0 (12.8) 

 
48.8 (11.8) 
42.4 (13.4) 

Lequesne Index, mean (SD) 
Day 4 
Day 8 

 
8.7 (2.0) 
7.5 (2.3) 

 
9.7 (2.4) 
9.5 (2.6) 

Investigator’s global assessment of Efficacy, N (%) 
None 
Poor 
Moderate 
Good 
Very Good 

 
0 (0) 
4 (16) 
4 (16) 
7 (28) 
10 (40) 

 
0 (0) 
15 (60) 
6 (24) 
3 (12) 
1 (4) 

Patient’s global assessment of Efficacy, N (%)  
None 
Poor 
Moderate 
Good 
Very Good 

 
0 (0) 
4 (16) 
4 (16) 
7 (28) 
10 (40) 

 
0 (0) 
15 (60) 
6 (24) 
3 (12) 
1 (4) 

AEs, number of patients 0 (0) 0 (0) 
Withdrawals, N (%) 0 (0) 0 (0) 

 
• Randomisation method not mentioned  
• Double blind 



• ITT analysis 
Funding Dotorgiet Pharmaceuticals, Germany. 
Ref ID 2247 
Bibliographic 
reference 

N. A. Shackel, R. O. Day, B. Kellett, and P. M. Brooks. Copper-salicylate gel for pain relief in osteoarthritis: a randomised 
controlled trial. Medical Journal of Australia 167 (3):134-136, 1997. 

Study type and 
evidence level 

RCT: 1++ 

Aim To assess the efficacy and safety of the topical rubefacient copper-salicylate gel versus placebo gel (containing some rubefacients 
also in the copper-salicylate gel) in adults with Hip and/or Knee OA.  

Number of patients Total N=116; N=58 (Copper-salicylate), N=58 (Placebo) 
Single centre trial: Australia 

Patient characteristics  
Baseline characteristics Copper 

salicylate 
(N=58) 

Placebo 
(N=58) 

Age, years, mean (SD) 62.4 (11.5) 59.0 (12.9) 
Female, N (%) 31 (53) 33 (57) 
Using low dose aspirin, N (%) 5 (9) 3 (5) 
Pain at rest, VAS, mean (SD) 34.8 (29.3) 30.5 (29.7) 
Pain on movement, VAS, mean (SD) 45.5 (26.0) 46.8 (26.1) 

 
• All participants were ≥ 18 years old and had pain associated with Knee and/or Hip OA (diagnosed according to criteria of 

European League against Rheumatism). 
• Patients were excluded if they had known hypersensitivity to copper preparations or with Wilson’s disease, were taking 

anticoagulants (other than low dose aspirin) or had taken NSAIDs in the previous 7 days, or corticosteroids (oral or 
parenteral) in the previous 28 days and altered their arthritis treatment in the 28 days before the first application of study 
medication. 

• Patients were allowed to take rescue medication (500 mg paracetamol tablets) for poorly controlled pain. 
• When more than 1 joint was affected, assessment was for all the joints combined. 

 
Intervention Copper-salicylate gel (4.3 mg/g copper and 43.8 mg/g salicylate); twice daily for 4 weeks. 

 
Patients in both groups applied placebo or copper-salicylate gel to the inner aspect of the forearm. Gels in both groups consisted 
of methanol (20 mg/g), camphor (10 mg/g) and eucalyptus oil (10 mg) in an ethanolic base. Patients applied 1.5 g of gel every 12 
hours, massaging into the skin until completely disappeared.  

Comparison Placebo gel; twice daily for 4 weeks 
Length of follow-up 2 weeks (study midpoint) and 4 weeks (end of treatment) 
Outcome measures Pain at rest and on movement (VAS); Patient and Investigator global assessment of efficacy (4-point Likert scale); amount of 

rescue medication taken; AEs. 
Effect size  



1. Pain 
• There were no significant differences between the groups (copper-salicylate and placebo) for: 

• Pain at rest, VAS (change from baseline) at end of treatment (4 weeks); 
• Pain on movement, VAS (change from baseline) at end of treatment (4 weeks). 

 
2. Global assessment 

• There were no significant differences between the groups (copper-salicylate and placebo) for: 
• Patient’s global assessment of treatment efficacy, 4-point Likert Scale (change from baseline) at end of 

treatment (4 weeks); 
• Investigator’s global assessment of treatment efficacy, 4-point Likert Scale (change from baseline) at end of 

treatment (4 weeks). 
 
3. Adverse events 

• The copper-salicylate group was significantly worse than placebo for: 
• Number of AEs (N=100 and N=58 respectively, p=0.002). 

 
4. Study withdrawals/ lost to follow-up 

• Copper-salicylate was worse than placebo for: 
• Number of withdrawals (26% and 17% respectively); 
• Withdrawals due to AEs (17% and 1.7% respectively) 
• Withdrawals due to lack of efficacy (5.2% and 3.4 respectively). 

 
5. Rescue Medication 

• There were no significant differences between the groups (copper-salicylate and placebo) for the number of patients 
taking rescue medication (paracetamol) during the study. 

 
Outcome at week 4, change from baseline Copper- 

salicylate 
(N=58) 

Placebo 
(N=56) 

p value 
 

Pain at Rest, VAS, mean  -4.58 -5.07 0.94 
Pain on movement, VAS, mean -9.1 -6.9 0.72 
Patient global assessment of efficacy, N (%) 

Very Good 
Good 
Fair 
Poor 
Not rated 

 
6 (10) 
16 (28) 
10 (17) 
20 (35) 
6 (10) 

 
6 (11) 
15 (27) 
11 (20) 
21 (38) 
3 (5) 

0.99 

Investigator global assessment of efficacy, N (%) 
Very Good 

 
7 (12) 

 
6 (11) 

0.71 



Good 
Fair 
Poor 
Not rated 

20 (35) 
10 (17) 
15 (26) 
6 (10) 

18 (32) 
8 (14) 
21 (38) 
3 (5) 

Rescue medication, N (%) 43 (77) 39 (71) 0.63 
AEs, N (%) 48 (83) 29 (52) Not mentioned 
Number of AEs 100 58 0.002 
Number of SAEs 1 0 Not mentioned 
Total Withdrawals/lost to follow-up, N (%) 15 (26) 10 (17) Not mentioned 
Withdrawals due to AEs, N (%) 10 (17) 1 (1.7) Not mentioned 
Withdrawals due to lack of efficacy, N (%) 3 (5.2) 2 (3.4) Not mentioned 

 
• Randomisation using a random number table  
• Double blind 
• ITT analysis 
• Slightly under-powered trial (N=62 powered) 

Funding F. H Faulding & Co. Ply, Ltd. 
Ref ID 71 
Bibliographic 
reference 

Algozzine GJ; Stein GH Doering PL Araujo OE Akin KC. Trolamine salicylate cream in osteoarthritis of the knee. JAMA : the 
journal of the American Medical Association. 247 (9):1311-1313, 1982. 

Study type and 
evidence level 

RCT, cross-over design: 1+ 

Aim To assess the efficacy and safety of the topical rubefacient trolamine salicylate cream versus placebo cream in adults with Knee 
OA.  

Number of patients Total N=26; Cross-over study 
Single centre trial: USA. 

Patient characteristics  
Baseline characteristics All patients 

(N=25) 
Age, years, mean (SD) 62 (8) 
Female, N (%) 1 (4) 
Weight, kg, mean (SD) 97 (17) 
Duration of Arthritis, years, mean  17 (14) 

 
• All participants had symptomatic Knee OA (clinical diagnosis by X-ray) that was not secondary to other types of arthritis or to 

acute trauma. All affected knees had limited motion; pain was aggravated by motion and at least partially relieved by rest. 
OA was at least Grade 1 on the roentgenologic rating scale and all patients had at least moderate pain on entry into the 
study. 

• Patients were excluded if they taken any form of salicylate 2 days before the test period or during the study period.  



• Patients were allowed to take other forms of drug treatment for OA (i.e. NSAIDs). If patients were currently taking NSAIDs 
they were included only if their condition had been stabilised on a stated dose of the drug for the preceding 1 month period. 
No change in drug type or dose was mad during the study period. No other analgesic agents were taken 2 days before or 
during the test period. 

• No patient had received IA injection of corticosteroid during the preceding 6 weeks. No other form of treatment, such a 
external heat, exercise or massage was used during the study period. 

• There was no significant difference between the groups for baseline characteristics. 
 

Intervention 10% Trolamine salicylate, 3.5g, 4 times daily for 7 days. 
 
Patients in both groups rubbed cream into the most painful knee. Until it was absorbed.  

Comparison Placebo cream (the same cream base without trolamine salicylate), 3.5 g, 4 times daily for 7 days. 
Length of follow-up 7 days followed by 1 week control period followed by 7 days of treatment with the alternative cream. 
Outcome measures Pain (simple descriptive scale, SDS and numerical rating scale, NRS); Time taken after application for some degree of pain relief; 

Swelling (mm); Tenderness (numerical grading); Range of Motion (degrees extension and flexion); morning stiffness duration 
(mins); length of time between getting up and appreciable improvement (limbering up); relative activity of patient (number of steps 
measured by pedometer); patient and examiner evaluation of relief; AEs. 

Effect size 1. Pain 
• There were no significant differences between the groups (trolamine salicylate and placebo) for: 

• Pain (SDS), mean change after treatment; 
• Pain (NRS), mean change after treatment. 

 
2. Function 

• Trolamine salicylate was significantly worse than placebo for: 
• Degree of swelling (mm), mean change after treatment (1 mm and –8 mm respectively, p=0.009). 

 
• There were no significant differences between the groups (trolamine salicylate and placebo) for: 

• Joint tenderness; 
• Range of motion (Extension and flexion, degrees); 
• Morning stiffness; 
• Activity (pedometer measurements, km). 

 
3. Global assessment 
• There were no significant differences between the groups (trolamine salicylate and placebo) for: 

o Patient evaluation of relief 
o Examiner evaluation of relief;  
o Patient preference 

 
4. Adverse events 



• No AEs were reported during the trial. 
 
5. Study withdrawals/ lost to follow-up 

• 1 drop-out 
• Patients were significantly more compliant with trolamine salicylate than placebo (p=0.02) 

 
 

Outcome, mean change after treatment Trolamine 
salicylate 

Placebo None p value 
 

Pain, SDS, number of patients whose response 
favoured 

9 6 10 NS 

Pain, NRS, number of patients whose response 
favoured 

14 9 2 NS 

Joint tenderness, number of patients whose response 
favoured 

8 10 7 NS 

Swelling, mm, mean (SD) 1 (11) -8 (12) n/a 0.009 
Extension, degrees, mean (SD) 1 (8) 3 (7) n/a 0.319 
Flexion, degrees, mean (SD) 0 (12) -2 (11) n/a 0.532 
Morning stiffness, min, mean (SD) 2 (11) -1 (12.6) n/a 0.402 
Pedometer, km, mean (SD) 12.2 (9.1) 14.5 (13) n/a 0.142 
Patient evaluation of relief, number of patients whose 
response favoured 

10 (40) 8 (32) 7 (28) NS 

Examiner evaluation of relief, number of patients whose 
response favoured 

7 (28) 10 (40) 8  (32) NS 

Patient preference, number of patients whose response 
favoured (%) 

8 (32) 6 (24) 11 (44) NS 

 
• Randomisation method not mentioned  
• Double blind 
• Not ITT analysis, however only 1 drop-out 
• 1 week wash-out (control) period between cross-over treatments 

Funding Adria Laboratories Inc, USA. 
Ref ID 332 
Bibliographic 
reference 

D. Rothacker, C. Difigilo, and I. Lee. A clinical trial of topical 10% trolamine salicylate in osteoarthritis. Current Therapeutic 
Research, Clinical & Experimental 55 (5):584-597, 1994. 

Study type and 
evidence level 

RCT Cross-over design: 1++ 

Aim To assess the efficacy and safety of the topical rubefacient trolamine salicylate versus placebo in adults with Hand OA.  
Number of patients Total N=50; N=25 (Trolamine salicylate), N=25 (Placebo) 

Single centre trial: USA 



Patient characteristics  
Baseline characteristics Trolamine 

salicylate 
(N=24) 

Placebo 
(N=25) 

p value 

Age, years, mean (SD) 65.0 (8.0) 66.0 (8.3) 0.67 
Female, N (%) 20 (83) 21 (84) Not mentioned 
Weight, mean, Lb 170.8 (46.8) 163.2 (35.4) 0.52 
Duration of arthritis symptoms, years 

1 – 5 
5 – 10 
> 10 

 
7 
11 
6 

 
8 
10 
7 

 
Not reported 
Not reported 
Not reported 

 
• All participants had Hand OA (physician and roentgenogram confirmation) and morning pain and stiffness. 
• Patients were excluded if they required significant medication that would interfere with the integrity of the study, including 

regular use of prescription analgesics. Patients were also excluded if they were receiving chronic corticosteroid therapy, had 
clinically important illness during the 3 months preceding the study and a known sensitivity to salicylates or lanolin. 

• There were NS differences between the groups for baseline characteristics. 
 

Intervention 10% Trolamine salicylate, 750 mg; single application. 
 
Patients in both groups rated their hand pain immediately upon waking, then applied study medication (massaging for 4 mins and 
removing any excess with a dry paper towel), then patients rated pain and stiffness in each hand at 15, 30, 45 and 120 mins 
following the application. Stiffness in hand was rated while attempting to move the hand. A 1 week wash-out period was included 
between cross-over of treatments. 

Comparison Placebo cream, 750 mg 
Length of follow-up Single application of topical cream; measurements at 15, 30, 45 and 120 mins. Data was taken from the first part of the study (i.e. 

using the intervention the patients were treated with first) so that results would not be influence by any carryover effect. 
Outcome measures Pain and Stiffness (scale of 1-5: 5 = worst pain); AEs. Pain was analysed as ‘sum of pain intensity difference’ (SPID) from baseline 

in the left, right and dominant hands. 
Effect size  

1. Pain 
• There were no significant differences between the groups (trolamine salicylate and placebo) at any time point (0, 15, 

20, 30, 45 and 120 mins) after treatment, for pain severity (change from baseline). 
 
2. Stiffness 

• There were no significant differences between the groups (trolamine salicylate and placebo) at any time point (0, 15, 
20, 30, 45 and 120 mins) after treatment, for stiffness relief (change from baseline). 

 
3. Adverse events 

• Adverse events were similar in both study groups: N=1 placebo (warming sensation) and N=2 trolamine salicylate 



(tingling sensation and cold hands). 
•  

 
4. Study withdrawals/ lost to follow-up 

• 1 patient in the trolamine salicylate group withdrew from the study. 
• No patients withdrew due to AEs 

 
Outcome, change from baseline Trolamine 

salicylate 
(N=24) 

Placebo 
(N=25) 

p value 
 

Change in pain intensity, time after application, mean 
(SE) 
0 mins 

Left hand 
Right hand 

15 mins 
Left hand 
Right hand 

20 mins 
Left hand 
Right hand 

30 mins 
Left hand 
Right hand 

45 mins 
Left hand 
Right hand 

120 mins 
Left hand 
Right hand 

 
 
 
-0.3 (0.1) 
-0.2 (0.1) 
 
-0.5 (0.1) 
-0.5 (0.2) 
 
-0.6 (0.1) 
-0.8 (0.2) 
 
-1.0 (0.2) 
-1.0 (0.2) 
 
-1.3 (0.2) 
-1.3 (0.2) 
 
-1.3 (0.2) 
-1.4 (0.2) 

 
 
 
-0.2 (0.1) 
-0.2 (0.1) 
 
-0.4 (0.1) 
-0.5 (0.1) 
 
-0.6 (0.1) 
-0.7 (0.1) 
 
-0.8 (0.1) 
-0.8 (0.2) 
 
-0.9 (0.2) 
-0.9 (0.2) 
 
-1.0 (0.2) 
-1.1 (0.2) 

 
 
 
0.69 
0.60 
 
0.58 
0.91 
 
0.90 
0.74 
 
0.37 
0.26 
 
0.08 
0.08 
 
0.28 
0.32 

 
• Randomisation method not mentioned  
• Double blind 
• ITT analysis 
• Fairly Small trial 
• 1 week wash-out period between cross-over treatments 

Funding Thompson Medical Company, USA. 
Ref ID 2240 
Bibliographic 
reference 

D. Q. Rothacker, I. Lee, and T. W. Littlejohn III. Effectiveness of a single topical application of 10% trolamine salicylate cream in 
the symptomatic treatment of osteoarthritis. JCR: Journal of Clinical Rheumatology 4 (1):6-12, 1998. 



Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy and safety of the topical rubefacient 10% trolamine salicylate cream versus placebo cream in adults with 
Hand OA.  

Number of patients Total N=86; N=43 (Trolamine salicylate), N=43 (Placebo) 
Single centre trial: USA. 

Patient characteristics  
Baseline characteristics Trolamine 

salicylate 
(N=41) 

Placebo 
(N=40) 

p value 

Age, years, mean (SD) 60.2 (10.7) 62.6 (11.0) 0.33 
Female, N (%) 33 (80.5)  27 (67.5) 0.21 
Weight, Lbs, mean (SD) 168.0 (43.8) 177.3 (54.2) 0.39 
Duration of Arthritis, years, mean  

< 1 year 
1 – 5 years 
5 – 10 years 
> 10 years 

 
3 
15 
13 
10 

 
3 
13 
11 
12 

0.96 

Pain intensity, scale 1-5, mean (SD)* 
Right hand 
Left hand 
Average Left and right 
Dominant pain hand 

 
3.6 (0.8) 
3.3 (0.8) 
3.5 (0.7) 
3.7 (0.7) 

 
3.5 (0.9) 
3.3 (0.8) 
3.3 (0.8) 
3.6 (0.8) 

 
0.21 
0.14 
0.12 
0.32 

Stiffness, scale 1-5, mean (SD)* 
Right hand 
Left hand 
Average Left and right 
Dominant pain hand 

 
3.6 (0.9) 
3.3 (1.0) 
3.4 (0.8) 
3.7 (0.7) 

 
3.5 (0.9) 
3.4 (0.9) 
3.4 (0.8) 
3.7 (0.8) 

 
Not mentioned 
Not mentioned 
Not mentioned 
Not mentioned 

* Scale 1-5: 5 = very severe 
 
• All participants had hand OA (any joint, excluding the carpals; diagnosis determined by physical examination) and morning 

pain and stiffness. Pain was constantly experienced by patients. Criteria for OA was as follows: Appearance of Heberden’s 
nodes or Bouchard’s nodes; enlargement of at least 2 distal interphalangeal joints and absence of synovial swelling in the 
metacarpal phalangeal, proximal phalangeal or distal interphalangeal joints. Subluxation and deformity of joints were 
apparent in the patients. Approx. 48% were receiving active treatment for their condition. 

• Patients were excluded if they had active RA, were taking disallowed medications or were without measurable pain. 
• All participants were asked to discontinue use of analgesic or anti-inflammatory medication for at least 12 hours before using 

the study cream. 
• There was no significant difference between the groups for baseline characteristics. 

 
Intervention 10% Trolamine salicylate, 750 mg; single application. 



 
Patients in both groups rated their hand pain immediately upon waking, then applied study medication (massaging for 4 mins and 
removing any excess with a dry paper towel), then patients rated pain and stiffness in each hand at 15, 30, 45 and 120 mins 
following the application. Stiffness in hand was rated while attempting to move the hand.  

Comparison Placebo cream 
Length of follow-up Single application of topical cream; measurements at 30, 45 and 120 mins post-treatment application. 
Outcome measures Pain and Stiffness (scale of 1-5: 5 = worst pain); AEs. Pain was analysed as ‘sum of pain intensity difference’ (SPID) and ‘sum of 

stiffness intensity difference’ (SSID) from baseline in the left, right and dominant hands. 
Effect size 1. Pain 

• Trolamine salicylate was significantly better than placebo for: 
• Pain intensity (1-5 scale) in the right hand (p=0.04), both hands averaged (p=0.026) and dominant hand 

(p=0.02) at 45 mins post-treatment. 
• There were no significant differences between the groups (trolamine salicylate and placebo) for: 

• Pain intensity (change from baseline) pooled for 30 mins, 45 mins and 120 mins post-intervention; 
• Pain intensity (1-5 scale) at 30 mins and 120 mins post-intervention and in the left hand at 45 mins post-

intervention. 
 
2. Stiffness 

• Trolamine salicylate was significantly better than placebo for: 
• Stiffness intensity (change from baseline) pooled for 30 mins, 45 mins and 120 mins post-intervention for the 

right hand (p=0.023), both hands averaged (p=0.028) and the dominant hand (p=0.026). 
• Stiffness intensity (1-5 scale) at 45 mins post intervention in the right hand (p=0.016), both hands averaged 

(p=0.024) and in the dominant hand (p=0.004) and at 120 mins post intervention in the right hand (p=0.026), 
both hands averaged (p=0.026) and in the dominant hand (p=0.006). 

 
• There were no significant differences between the groups (trolamine salicylate and placebo) for: 

• Stiffness intensity (change from baseline) pooled for 30 mins, 45 mins and 120 mins post-intervention for the left 
hand;,  

• Stiffness intensity (1-5 scale) at 30 mins post-intervention, in the left hand at 45 mins post-intervention and in the 
in the left hand. 

 
 
3. Adverse events 

• One participant reported itching on the wrists, however the study group is not mentioned. 
 
4. Study withdrawals/ lost to follow-up 

• 5 participants did not complete the study (N=2 trolamine; N=3 placebo) 
 
 



Outcome Trolamine 
salicylate 
(N=41) 

Placebo 
(N=40) 

p value 
 

Pain intensity (change from baseline), SPID, at 30, 45 and 
120 mins after application, mean (SD) 

Right hand 
Left hand 
Both 
Dominant 

 
 
-3.44 (2.26) 
-3.41 (2.43) 
-3.41 (2.24) 
-3.59 (2.16) 

 
 
-2.73 (1.91) 
-2.57 (2.06) 
-2.58 (1.81) 
-2.77 (1.89) 

 
 
0.072 
0.109 
0.049 
0.089 

Stiffness intensity (change from baseline), SSID, at 30, 45 
and 120 mins after application, mean (SD) 

Right hand 
Left hand 
Both 
Dominant hand 

 
 
-3.88 (2.00) 
-3.42 (2.28) 
-3.63 (1.95) 
-4.06 (1.81) 

 
 
-2.45 (2.01) 
-2.48 (1.94) 
-2.38 (1.79) 
-2.38 (1.91) 

 
 
0.023 
0.124 
0.028 
0.026 

Pain intensity, time after application, mean (SD) 
30 mins 

Right hand 
Left hand 
Both 
Dominant hand 

45 mins 
Right hand 
Left hand 
Both 
Dominant hand 

120 mins 
Right hand 
Left hand 
Both  
Dominant hand 

 
 
2.8 (0.8) 
2.5 (0.9) 
2.6 (0.7) 
2.9 (0.7) 
 
2.4 (0.6) 
2.0 (0.9) 
2.2 (0.7) 
2.4 (0.7) 
 
2.1 (0.8) 
2.0 (0.9) 
2.0 (0.7) 
2.2 (0.8) 

 
 
2.9 (0.9) 
2.8 (0.9) 
2.8 (0.9) 
3.0 (0.9) 
 
2.6 (0.9) 
2.4 (0.9) 
2.5 (0.8) 
2.7 (0.9) 
 
2.5 (1.0) 
2.3 (1.0) 
2.4 (0.9) 
2.5 (1.0) 

 
 
0.207 
0.136 
0.116 
0.318 
 
0.040 
0.072 
0.026 
0.020 
 
0.080 
0.232 
0.080 
0.140 

Stiffness intensity, time after application, mean (SD) 
30 mins 

Right hand 
Left hand 
Both 
Dominant hand 

45 mins 
Right hand 
Left hand 
Both 
Dominant hand 

 
 
2.7 (0.9) 
2.4 (1.0) 
2.6 (0.9) 
2.8 (0.7) 
 
2.2 (0.8) 
2.0 (0.7) 
2.1 (0.7) 
2.3 (0.7) 

 
 
2.8 (0.8) 
2.7 (1.0) 
2.7 (0.8) 
2.9 (0.9) 
 
2.5 (0.8) 
2.4 (1.0) 
2.4 (0.7) 
2.7 (0.9) 

 
 
0.346 
0.434 
0.280 
0.360 
 
0.016 
0.120 
0.024 
0.004 



120 mins 
Right hand 
Left hand 
Both 
Dominant hand 

 
2.1 (0.8) 
2.0 (0.9) 
2.0 (0.7) 
2.2 (0.8) 

 
2.4 (0.9) 
2.3 (1.0) 
2.3 (0.8) 
2.6 (1.0) 

 
0.026 
0.100 
0.026 
0.006 

 
• Randomisation method not mentioned  
• Double blind 
• Not ITT analysis 
• Slightly under-powered trial (N=50 in each group for power) 

Funding Not mentioned; however, interventions supplied by Thompson Medical Company, USA. 
Ref ID 2241 
Bibliographic 
reference 

R. D. Altman, A. Aven, C. E. Holmburg, L. M. Pfeifer, M. Sack, and G. T. Young. Capsaicin cream 0.025% as monotherapy for 
osteoarthritis: A double-blind study. Seminars in Arthritis & Rheumatism 23 (SUPPL. 3):25-33, 1994. 

Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy and safety of the topical rubefacient capsaicin cream versus placebo cream (vehicle) in adults with knee, 
ankle, elbow, wrist and shoulder OA.  

Number of patients Total N=113; N=57 (Capsaicin), N=56 (Placebo) 
Single centre trial: USA 

Patient characteristics  
Baseline characteristics Capsaicin 

(N=57) 
Placebo 
(N=56) 

Age, years, mean (SD) 63 (12) 61 (12) 
Female, N (%) 34 (59.6) 38 (67.9) 
Weight, kg, mean (SD) 80 (18) 81 (20) 
Duration of treated arthritis, years, mean (SD) 9 (9) 10 (11) 
Pain, VAS, mean (SE) 54 (2.0) 56 (2.5) 
Use of concomitant arthritis medication, N (%) 

NSAIDs 
 
36 (63) 

 
37 (66) 

 
• All participants had primary OA (idiopathic) or secondary OA (posttraumatic) of the knee, ankle, elbow, wrist or shoulder. OA 

was diagnosed by clinical findings typical of OA. Patients had at least moderate pain with motion or weight-bearing activity in 
the target joint (5 point scale: 0 = none – 5 = very severe). One joint was used as target joint. 

• Before study entry a washout period was included for analgesics (including topical, electrical and IA treatment). NSAIDs and 
narcotic analgesics were not allowed during the study. However, use of paracetamol was allowed for non-arthritic pain but 
was restricted to 3 days per month. 

• There were NS differences between the groups for all baseline characteristics except categorical Pain assessment was 
greater in the placebo group. 

 



Intervention 0.025% Capsaicin cream, 4 times per day for 12 weeks 
 
Patients in both groups applied a thin film of medication to all sides of the affected joint. 

Comparison Placebo cream (vehicle) 
 
Same regimen as for capsaicin cream 

Length of follow-up 1, 2 and 4 weeks for all patients. Responders were also evaluated at 8 and 12 weeks (end of study) 
Outcome measures Pain, VAS; Joint tenderness (scale 0-3); Patient’s and Physician’s global evaluation; Duration of morning stiffness; AEs. 
Effect size  

NOTE: Week 8 and 12 data includes both responders and non-responders (week 4 data included in analyses of non-responders). 
Non-responders = patients whose pain was same or worse at week 4 (physician’s global evaluation) and were withdrawn from the 
study to allow initiation of other pain medication. 
 
5. Pain 

• Capsaicin was significantly better than placebo for: 
o Pain, VAS (% of patients improved) at weeks 4, 8 and 12 (end of treatment), p=0.003, p=0.011 and p=0.020 

respectively; 
o Tenderness on passive motion (% of patients improved) at weeks 8 and 12 (end of treatment), both p=0.03; 
o Tenderness on palpation (% of patients improved) at weeks 4, 8 and 12 (end of treatment), p=0.03, p=0.01 and 

p=0.01 respectively. 
 

• There was NS difference between capsaicin and placebo for: 
• Pain, VAS (% of patients improved) at week 1 and week 2 (mid-treatment). 

 
2. Stiffness 

• There was NS difference between capsaicin and placebo for: 
• Reduction in morning stiffness at any time (data not given). 

 
3. Global assessment 

• Capsaicin was significantly better than placebo for: 
o Physician’s global evaluation (% of patients improved) at week 4 and week 12 (end of treatment), p=0.042 and 

p=0.026 respectively; 
o Patient’s global evaluation (% of patients improved) at week 4 and week 12 (end of treatment), p=0.023 and 

p=0.028 respectively. 
• There was NS difference between capsaicin and placebo for: 

o Physician’s global evaluation (% of patients improved) at weeks 1, 2 and 8; 
o Patient’s global evaluation (% of patients improved) at weeks 1, 2 and 8. 

 
4. Quality of Life 

• There was NS difference between capsaicin and placebo for: 



• Health assessment questionnaire at any time (data not given). 
 
5. Study withdrawals 

• Capsaicin was worse than placebo for: 
• Number of study withdrawals (N=11, 19.3% and N=6, 10.7% respectively); 
• Withdrawals due to AEs (N=5, 8.7% and N=0, 0% respectively); 
• Withdrawals due to treatment failure (N=6, 10.5% and N=4, 7.5% respectively). 

 
Outcome,  Capsaicin Placebo p value 

 
Pain, VAS (% patients improved) 

Week 1 
Week 2 
Week 4 
Week 8 
Week 12 

 
23.4 
37.0 
53.4 
48.5 
52.9 

 
18.5 
28.0 
20.9 
21.7 
27.4 

 
NS 
NS 
0.003 
0.011 
0.020 

Today’s pain severity scale 0-4 (% patients improved) 
Week 4 
Week 8 
Week 12 

 
75 
67 
70 

 
55 
52 
50 

 
Not mentioned 
Not mentioned 
Not mentioned 

Tenderness on passive ROM (% patients improved)  
Week 8 
Week 12 

 
73.0 
74 

 
48 
50 

 
0.03 
0.03 

Tenderness on palpation (% patients improved)  
Week 4 
Week 8 
Week 12 

 
Not mentioned 
62 
63 

 
Not mentioned 
46 
39 

 
0.03 
0.01 
0.01 

Duration of morning stiffness, reduction (mins) 
Week 12 

 
11 

 
7 

 
NS 

Physician’s global evaluation (% patients improved) 
Week 1 
Week 2 
Week 4 
Week 8 
Week 12 

 
66.0 
81.3 
83.4 
77.8 
81.4 

 
58.5 
72.2 
62.7 
58.0 
54.3 

 
Not mentioned 
Not mentioned 
0.042 
NS 
0.026 

Patient’s global evaluation (% patients improved) 
Week 1 
Week 2 
Week 4 
Week 8 
Week 12 

 
70.0 
81.3 
85.5 
77.8 
81.4 

 
66.0 
70.4 
62.8 
56.0 
56.5 

 
Not mentioned 
NS 
0.023 
NS 
0.028 



Withdrawals, N (%) 11 (19.3) 6 (10.7) Not mentioned 
Withdrawals due to AEs, N (%) 5 (8.7) 0 (0) Not mentioned 
Withdrawals due to treatment failure 6 (10.5) 4 (7.1) Not mentioned 

 
• Randomisation method not mentioned  
• Double blind 
• No ITT analysis 

Funding GenDerm Corp, USA and Knoll Pharmaceutical Company, USA. 
Ref ID 2216 
Bibliographic 
reference 

C. L. Deal, T. J. Schnitzer, E. Lipstein, J. R. Seibold, R. M. Stevens, M. D. Levy, D. Albert, and F. Renold. Treatment of arthritis 
with topical capsaicin: a double-blind trial. Clinical Therapeutics 13 (3):383-395, 1991. 

Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy and safety of the topical rubefacient capsaicin cream versus placebo cream (vehicle) in adults with Knee 
OA and RA.  

Number of patients Total N=70 OA patients; N=36 (Capsaicin), N=34 (Placebo) 
Single centre trial: USA 

Patient characteristics  
Baseline characteristics Capsaicin 

(N=36) 
Placebo 
(N=34) 

Age, years, mean (Range) 62 (31 to 74) 60 (35 to 82) 
Female, N (%) 21 (58) 24 (71) 
Duration of arthritis, years, mean (SE) 6.5 (0.8) 7.4 (1.4) 
Severity of knee pain (%) 

None or mild 
Moderate 
Severe 
Very Severe 

 
0 
47 
36 
17 

 
6 
53 
41 
0 

Pain, VAS, mean (SE) 67 (3) 52 (4) 
Use of concomitant arthritis medication (%) 

Total % of patients 
NSAIDs 
Analgesics 
Corticosteroids 
Gold 
Immunosuppressive agents 
Other 

 
83 
64 
28 
3 
0 
0 
14 

 
97 
68 
44 
3 
0 
0 
15 

 
NOTE: Information presented is for OA patients only 
 



• All participants had primary knee OA (diagnosed by physical examination and radiologic changes typical of OA and negative 
lab test results for other causes of arthritis) in 1 or both knee joints, were ≥ 18 years old and had moderate to severe knee 
pain (as evaluated by investigators on a scale of 0–4, 4=very severe). 

• Patients were allowed to take standard oral arthritis medications during the study providing that doses were stabilised before 
study start and medications were continued without interruption during the study. IA corticosteroid injections to the knees 
were prohibited during 3 weeks before the study and until study end. Application of topical medication to the knees was also 
prohibited 7 days prior to the study until study end. Patients undergoing physical therapy or using non-drug treatments were 
included as long as the regimens remained unchanged during the study. 

• The most painful knee was selected for treatment in cases of bilateral knee OA. 
 

Intervention 0.025% Capsaicin cream ; 4 times daily for 4 weeks. 
 
Patients in both groups applied placebo or capsaicin cream to the to front, back and both sides of the affected knee for the entire 
duration of the study, even if the pain had resolved. 

Comparison Placebo cream (vehicle); 4 times daily for 4 weeks 
Length of follow-up 1, 2 and 4 weeks (end of treatment) 
Outcome measures Pain reduction (%); Pain (VAS); Pain severity (0 – 4: 4 = very severe); Physicians’ global assessment; AEs. 
Effect size  

1. Pain 
• Capsaicin was significantly better than placebo for: 

• Pain, VAS (% reduction from baseline) at 1 week, 2 weeks and 4 weeks (end of treatment), overall p=0.033; 
• Pain severity (Scale 0-4, % reduction from baseline) at 1 week, 2 weeks and 4 weeks (end of treatment), overall 

p=0.020. 
 
2. Global assessment 

• Capsaicin was significantly better than placebo for: 
• Physicians’ global assessment (% reduction from baseline) at 1 week, 2 weeks and 4 weeks (end of treatment), 

overall p=0.023. 
 
3. Study withdrawals 

• The placebo group had a higher number of withdrawals compared to the capsaicin group (N=5, 14.3% and N=1, 
2.9% respectively). 

 
Outcome, change from baseline Capsaicin Placebo p value 

 
Pain, VAS, % reduction (SE) 

Week 1 
Week 2 
Week 4 

 
20.9 (3.7) 
29.2 (4.6) 
33.4 (5.0) 

 
16.0 (4.7) 
15.9 (5.8) 
19.5 (8.0) 

0.033 
 

Pain Severity, scale 0-4, reduction (SE)   0.020 



Week 1 
Week 2 
Week 4 

0.58 (0.13) 
0.77 (0.15) 
0.88 (0.14) 

0.39 (0.12) 
0.37 (0.14) 
0.53 (0.18) 

Physicians’ global assessment, mean score (SE) 
Week 1  
Week 2 
Week 4 

 
0.78 (0.10) 
1.00 (0.14) 
1.09 (0.15) 

 
0.65 (0.17) 
0.60 (0.17) 
0.70 (0.20) 

0.023 

Pain severity (0-4 scale), at week 4, N 
0 None 
1 Mild 
2 Moderate 
3 Severe 
4 Very Severe 

 
0 
41 
41 
15 
3 

 
7 
37 
33 
17 
7 

0.060 

 
• Randomisation method not mentioned  
• Double blind 
• ITT analysis not mentioned 

Funding Not mentioned 
Ref ID 103 

Bibliographic 
reference 

G. McCleane. The analgesic efficacy of topical capsaicin is enhanced by glyceryl trinitrate in painful osteoarthritis: a randomized, 
double blind, placebo controlled study. European Journal of Pain 4 (4):355-360, 2000. 

Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy and safety of the topical rubefacient capsaicin cream versus glyceryl trinitrate cream versus combination 
cream versus placebo cream (vehicle) in adults with hip, knee, shoulder or hand OA. 

Number of patients Total N=200; N=50 (Capsaicin), N=50 (Placebo), N=50 (Glyceryl trinitrate, (Capsaicin + glyceryl trinitrate) 
Single centre trial: UK 

Patient characteristics  
Baseline characteristics Capsaicin 

(N=40) 
Placebo 
(N=40) 

Glyceryl 
trinitrate 
(N=45) 

Glyceryl 
trinitrate + 
capsaicin 
(N=42) 

Age, years, mean (SD) 49.7 (13.4) 48.4 (14.1) 48.1 (14.3) 50.9 (12.8) 
Female, N (%) 17 (42) 24 (60) 23 (51) 25 (59) 
Painful Joint, N 

Hip 
Knee 
Shoulder 
Hand 

 
7 
15 
8 
10 

 
8 
15 
7 
10 

 
11 
19 
6 
9 

 
7 
17 
9 
9 

 



• All participants had pain due to OA of the hip, knee, shoulder or hand (diagnosed radiologically) whose previous treatment with 
NSAIDs or simple analgesics (codeine /paracetamol combination) was either ineffective or complicated by intolerable side-
effects. 

• Patients were excluded if they were using nitrite preparations and those in whom concomitant medication was expected to 
changeover the study period. 

• Patients were allowed to continue analgesics providing that they continued the same preparation during the study.  
 

Intervention 0.025% Capsaicin cream, 4 times daily for 6 weeks. 
 
Patients in all groups applied a small volume (size of grain of rice) to a single painful joint and not to wash joint for at least 1hr after 
cream application. 

Comparison Placebo cream (vehicle); 1.33% Glyceryl trinitrate; 1.33% glyceryl trinitrate + 0.025% capsaicin 
 
Same regimen as for capsaicin cream 

Length of follow-up Weekly assessments for  6 weeks (end of treatment) 
Outcome measures Average daily pain score, VAS; total daily analgesic consumption (no. of tablets);Discomfort of cream application (VAS); no. of 

patients wishing to continue using study cream. 
Effect size  

6. Pain 
• Capsaicin + glyceryl trinitrate was significantly better than placebo, capsaicin and glyceryl trinitrate alone for: 

o Pain reduction from baseline (VAS) at weeks 3, 4, 5 and 6 (end of treatment), all: p<0.05. 
 
2. Study withdrawals 

• The number of withdrawals was highest in the Capsaicin and placebo groups (both N=10, 20%), second highest in the 
combined group (N=8, 16%) and lowest in the glyceryl trinitrate group (N=5, 10%). 

 
3. Adverse events 

• Discomfort of application reduced to approx a third of their original baseline value over the 6 week period, for all the 
treatment groups (data not given). 

 
4. Other 

• Daily use of analgesics was significantly reduced from baseline in patients using Capsaicin, glyceyl trinitrate and the 
combination (capsaicin + glyceryl trinitrate), all: p<0.05. 

• Compared to placebo, patients significantly favoured sating on treatment with glyceryl trinitrate (OR 2.1, 95% CI 1.0 to 
4.4) and capsaicin (OR 2.4, 95% CI 1.2 to 5.1) and on the combined treatment (OR 5.0, 95% CI 3.8 to 6.4). 

 
Outcome Capsaicin Placebo Glyceryl 

trinitrate  
Glyceryl 
trinitrate + 
capsaicin  

Pain, VAS, mm, mean (SD)     



Week 2 
Week 3 
Week 4 
Week 5 
Week 6 

6.49 (2.40) 
6.19 (2.57) 
6.00 (2.77) 
5.99 (2.53) 
5.98 (2.65) 

6.64 (2.17) 
6.54 (2.34) 
6.31 (2.34) 
6.28 (2.25) 
6.60 (2.26) 

6.04 (2.37) 
5.77 (2.36) 
5.97 (2.23) 
5.95 (2.16) 
5.77 (2.17) 

6.44 (2.57) 
6.11 (2.57) 
6.00 (2.75) 
5.87 (2.86) 
5.71 (2.74) 

Withdrawals, N (%) 10 (20) 10 (20) 5 (10) 8 (16) 
 
 
• Randomisation method not mentioned  
• Double blind 
• ITT analysis not mentioned 
• Power study 

Funding Part funded and study interventions supplied by Bioglan Laboratories, UK 
Ref ID 2234 

Bibliographic 
reference 

T Schnitzer, C. Morton, and S. Coker. Topical capsaicin therapy for osteoarthritis pain: Achieving a maintenance regimen. 
Seminars in Arthritis & Rheumatism 23 (SUPPL. 3):34-40, 1994. 

Study type and 
evidence level 

RCT: 1+ 

Aim To assess the efficacy and safety of the topical rubefacient capsaicin cream versus placebo cream (vehicle) in adults with hand 
OA.  

Number of patients Total N=59; N=29 (Capsaicin), N=30 (Placebo) 
Single centre trial: USA 

Patient characteristics  
Baseline characteristics Capsaicin 

(N=29) 
Placebo 
(N=30) 

p value 

Age, years, mean (SD) 69.3 (8.4) 66.8 (9.0) 0.285 
Female, N (%) 21 (72.4) 19 (63.3) 0.580 
Weight, kg, mean (SD) 71.1 (17.5) 73.1 (19.7) 0.675 
Duration of treated arthritis, years, mean (SD) 9.4 (6.3) 11.0 (8.6) 0.441 
Pain, VAS, mean (SE) 55.0 (4.4) 51.9 (2.8) 0.54 
Articular tenderness, TU, mean (SE)* 14.3 (0.1) 13.4 (0.1) 0.37 
Use of concomitant arthritis medication, N (%) 

NSAIDs 
 
15 (51.7) 

 
21 (70) 

 
Not mentioned 

*Articular tenderness determined in tenderness units (TU) = 20 minus number of Lbs of force necessary to produce pain.  
 
• All participants had primary hand OA (diagnosed by physical examination and radiologic changes typical of OA and negative 

lab test results for other causes of arthritis) in 1 or both hands, were ≥ 18 years old and had moderate to severe knee pain 
(as evaluated by investigators on a scale of 0–4, 4=very severe). 

• Patients were allowed to take standard oral arthritis medications during the study providing that doses were stabilised before 
study start and medications were continued at same doses during the study.  



• Both hands were treated in cases of bilateral hand OA. 
 

Intervention 0.025% Capsaicin cream 
 
PHASE 1: 4 times daily (approx. every 4 hours) for 3 weeks, followed by 
PHASE 2: 2 times daily for 6 weeks. 
 
Patients in both groups applied a thin film of medication to the affected joints. 

Comparison Placebo cream (vehicle) 
 
Same regimen as for capsaicin cream 

Length of follow-up 1 and 3 weeks (Phase 1) and 6 and 9 weeks (Phase 2, end of treatment) 
Outcome measures Pain, VAS; Grip strength; Joint tenderness (tenderness units, TU); Functional capacity (scale 0-3); Joint swelling; AEs. 
Effect size  

7. Pain 
• Capsaicin was significantly better than placebo for: 

o Articular tenderness (tenderness units) at week 3 and week 9 (both: p=0.02) 
 
• There was NS difference between capsaicin and placebo for: 

• Pain, VAS (% change from baseline) at week 1, 2, 3 6 and 9 (end of treatment); 
• Articular tenderness (tenderness units) at week 1 and week 6 

 
2. Function 

• Capsaicin was significantly better than placebo for: 
• Grip strength (% change from baseline) at week 9 (end of treatment), p=0.046. 

 
• Capsaicin was better than placebo for: 

• Grip strength (% change in baseline) at week 2 (30.3 and 15.6 respectively) and week 6 (27.0 and 11.6 
respectively); 

• Functional assessment (% change in baseline) at week 9 (1.5 and 0.9 respectively). 
 

• Capsaicin was worse than placebo for: 
• Grip strength (% change in baseline) at week 1 (9.1 and 10.2 respectively). 

 
3. Study withdrawals 

• Capsaicin was better than placebo for: 
• Number of study withdrawals (N=4, 13.8% and N=7, 23.3% respectively). 

 
4. Adverse events 



• Capsaicin was worse than placebo for: 
• Number of patients with AEs (N=20, 69.0% and N=9, 30.0% respectively). 

 
Outcome, % change from baseline Capsaicin Placebo p value 

 
Pain, VAS, mm, mean (SE) 

Week 1 
Week 3 
Week 6 
Week 9 

 
25.4 (6.5) 
33.3 (8.5) 
8.1 (7.4) 
27.9 (10.4) 

 
13.4 (5.7) 
14.8 (7.7) 
29.7 (7.4) 
20.7 (9.7) 

 
0.17 
0.12 
0.05 
0.62 

Articular tenderness, TU, mean (SE) 
Week 1 
Week 2 
Week 6 
Week 9 

 
12.4 (4.4) 
25.6 (5.7) 
13.3 (7.2) 
21.7 (5.7) 

 
0.2 (4.0) 
6.2 (5.3) 
7.2 (7.2) 
1.2 (5.4) 

 
0.05 
0.02 
0.55 
0.02 

Grip strength, mean, (SE) 
Week 1  
Week 2 
Week 6 
Week 9 

 
9.1 (7.5) 
30.3 (9.1) 
27.0 (10.9) 
32.5 (10.3) 

 
10.2 (6.5) 
15.6 (8.2) 
11.6 (10.9) 
3.3 (9.5) 

 
Not mentioned 
Not mentioned 
Not mentioned 
0.046 

Functional assessment (0-3)* 
Week 9 

 
1.5 

 
0.9 

 
Not mentioned 

AEs, number of patients 20 (69.0) 9 (30) Not mentioned 
Withdrawals, N (%) 4 (13.8) 7 (23.3) Not mentioned 

* A change of +1 = improvement by one category on the 4-point scale 
 
• Randomisation method not mentioned  
• Double blind 
• ITT analysis not mentioned 

Funding GenDerm Corp, USA and Knoll Pharmaceutical Company, USA. 
Ref ID 2245 

 
7.3. NSAIDs and highly selective COX-2 inhibitors 
 

NSAIDS1: In adults with OA, what are the benefits and harms of Cox-2 inhibitors compared to i) non-selective NSAIDS or ii) placebo in respect to symptoms, function and quality of 
life 
 
NSAIDS2: In adults with OA, what are the relative benefits and harms of i) selective Cox-2 inhibitors versus nonselective NSAIDS plus GI protective agents and ii) selective Cox-2 
inhibitors plus GI protective agents versus nonselective NSAIDS plus GI protective agents? 
 



NSAIDS3: In adults with OA taking aspirin, what are the relative benefits and harms of selective Cox-2 inhibitors versus nonselective NSAIDS versus each of these combined with GI 
protective agents? 
Bibliographic 
reference 

Bensen WG, Fiechtner JJ McMillen JI Zhao WW Yu SS Woods EM Hubbard RC Isakson PC Verburg KM Geis GS. Treatment of osteoarthritis with celecoxib, a 
cyclooxygenase-2 inhibitor: a randomized controlled trial. Mayo Clinic proceedings. 74 (11):1095-1105, 1999. 
 

Study type and 
evidence level 

RCT1++ 

Aim To evaluate the efficacy and safety of celecoxib versus naproxen and placebo in adults with knee OA. 
Number of 
patients 

N=1003 randomised; N=203(celecoxib, 50mg), N=197(celecoxib, 100mg), N=202 (celecoxib 200mg), N=198 (naproxen), N=203 (placebo). 
Multicentre trial at 71 clinical sites in USA and Canada. 

Patient 
characteristics 

Baseline characteristics Celecoxib  
50 mg 
(N=203) 

Celecoxib 100 
mg 
(N=197) 

Celecoxib 200 
mg 
(N=202) 

Naproxen 
(N=198) 

Placebo 
(N=203) 

Age years, mean 62 62 63 62 62 
Female, % 69 73 72 71 75 
Mean body weight, kg (SD) 88 (21) 86 (20) 89 (24) 91 (24) 88 (21) 
OA duration, years, mean (SD) 9 (8) 10 (8) 9 (9) 10 (8) 11 (8) 
Patient’s global assessment (%) 

Fair 
Poor  
Very Poor 

 
25 
61 
14 

 
26 
60 
13 

 
26 
62 
12 

 
25 
65 
10 

 
24 
68 
9 

Physician’s global assessment (%) 
Fair 
Poor 
Very Poor 

 
27 
66 
7 

 
30 
61 
9 

 
29 
64 
7 

 
22 
73 
5 

 
25 
68 
7 

WOMAC OA Index composite score, 
mean (SD) 

51.8 (14.4) 50.5 (15.7) 51.0 (16.4) 52.9 (14.0) 51.7 (14.8) 

OA severity index, mean (SD)  15.7 (3.6) 15.3 (3.6) 15.5 (3.6) 15.5 (3.2) 15.3 (3.6) 
 
• Inclusion criteria: all participants had to be ≥ 18 years old with a clinical diagnosis of primary knee OA (met American College of Rheumatology criteria) and in 

functional class of I, II or III. Had symptomatic OA defined by worsening of the signs and symptoms of the disease following discontinuation of treatment with NSAIDs 
or other analgesic medications. 

• Patients were allowed to participate if they had not received injections of corticosteroids within 4 weeks before receiving the first dose of study medication. 
• Patients were excluded if they had active concomitant GI tract, renal, hepatic or coagulation disorders, malignancy or oesophageal or gastroduodenal ulceration within 

30 days prior to receiving the study drug. Those with a history of GI tract bleeding were not excluded.  Also excluded if had inflammatory arthritis, gout or acute trauma 
of the knee as were those with a known hypersensitivity to NSAIDs or sulfonamides. 

• Patients underwent a 2-7 day washout period where NSAID treatment was not permitted. 
• Patients were permitted to take aspirin, 325 mg/day or less or paracetamol (≤2 g/day) as a rescue drug throughout the trial for no longer than 3 consecutive days; 

NSAIDs oral or injected corticosteroids and anticoagulants were not permitted. 
• There were no significant differences between the groups at baseline for patient demographics or measures of OA disease activity at baseline. 



Intervention Celecoxib 50 mg; Celecoxib 100 mg; Celecoxib 200 mg, Naproxen 500 mg twice a day. 
Comparison Placebo 
Length of 
follow-up 

2, 6 and 12 weeks (end of study) 

Outcome 
measures 

OA pain intensity (VAS mm); patient’s and physician’s global assessment of disease activity (VAS) mm; WOMAC OA index composite score; OA severity Index; withdrawal; 
AEs and SAEs. 

Effect size • At 12 weeks, there was a significant improvement for all drug groups compared to placebo for Patient’s and physicians global assessment, WOMAC OA Index 
composite score and OA Severity Index (p≤0.05).  

• At 12 weeks, there was a significant improvement in OA Severity Index for patients treated with Celecoxib 100mg compared to naproxen (p≤0.05). 
• Withdrawal due to treatment failure was significantly lower for Celecoxib 100mg and 200mg and naproxen compared to placebo (p≤0.05).  
• At 12 weeks, there was a significant improvement in patient’s assessment of pain (VAS score) for patients treated with Celecoxib 100mg and 200mg and naproxen 

compared to placebo (p≤0.05). Higher doses of celecoxib were similarly efficacious to naproxen (no details of data given). 
• At 12 weeks, there was a significant improvement for all drug groups compared to placebo for WOMAC pain, physical functioning and joint stiffness (p≤0.05). Higher 

doses of celecoxib were similarly efficacious to naproxen (no details of data given). 
• 43% of patients withdrew from the study mainly due to treatment failure (28%), AEs (10%) or protocol non-compliance/unavailability for follow-up (5%). 
 

 
Outcome at 12 weeks Celecoxib  

50 mg 
(N=203) 

Celecoxib 100 
mg 
(N=197) 

Celecoxib 200 
mg 
(N=202) 

Naproxen 
(N=198) 

Placebo 
(N=203) 

Improvement in Patient’s global 
assessment of disease activity, 
% 

27 35 36 29 24 

Improvement in Physician’s 
global assessment of disease % 

30 36 32 33 21 

WOMAC composite score, 
mean change from baseline 
(SD) 

-9.5 (1.11) -13.3 (1.17) -12.0 (1.22) -11.9 (1.29) -6.1 (1.09) 
 

OA Severity Index, mean 
change from baseline (SD) 

-3.3 (0.32) -3.8 (0.29) -3.4 (0.27) -3.1 (0.30) -2.0 (0.29) 

AEs, N  69 69 65 63 59 
Withdrawals due to treatment 
failure, N 

30 20 24 26 39 

Withdrawals due to AEs, N  9 16 10 8 8 
Abdominal pain upper, N  4 4 7 6 4 
Dyspepsia, N 11 10 10 12 8 
Diarrhoea, N  6 5 7 6 5 
GI AEs, N 28 27 24 32 22 

 
• Randomisation method was stratified by centre using a block size of 10. 



• Double-blind (double dummy) 
• Power study 
• ITT analysis 
• NOTE: This trial is the same as Zhao et al. (Ref ID 2041), but does not report the outcomes of WOMAC pain, stiffness and physical functioning. 

 
Funding Not mentioned 
Ref Id 2006 
Bibliographic 
reference 

S. P. Curtis, B. Bockow, C. Fisher, J. Olaleye, A. Compton, A. T. Ko, and A. S. Reicin. Etoricoxib in the treatment of osteoarthritis over 52-weeks: A double-blind, active-
comparator controlled trial [NCT00242489]. BMC Musculoskeletal Disorders 6:10p, 2005. 
 

Study type and 
evidence level 

RCT1+ 

Aim To evaluate the maintenance of efficacy and tolerability of etoricoxib over 52 weeks of treatment.  
Number of 
patients 

N=617 randomised; N=198(etoricoxib, 30 mg), N=102 (etoricoxib, 60 mg), N=148 (etoricoxib 90 mg), N=102 (diclofenac) 
Multicentre trial: 55 centres in the USA. 

Patient 
characteristics 

Baseline characteristics Etoricoxib 
30 mg (N=198) 

Etoricoxib 
60 mg (N=102) 

Etoricoxib  
90 mg (N=148) 

Diclofenac (N=102) 

Age years, mean (SD) 61.9 (10.4) 62.3 (10.2) 60.6 (9.6) 62.3 (10.4) 
Female, N (%) 141 (71.2) 75 (73.5) 100 (67.6) 79 (77.5) 
OA duration, years, mean 7.8 (7.9) 7.5 (6.6) 7.8 (7.4) 7.5 (7.1) 
ARA Function Class 

Class I 
Class II 
Class III 

 
25 (12.6) 
134 (67.7) 
39 (19.7) 

 
12 (11.8) 
72 (70.6) 
18 (17.6) 

 
25 (18.6) 
95 (65.7) 
27 (18.4) 

 
19 (18.6) 
67 (65.7) 
16 (15.7) 

WOMAC pain score (SD) 68.4 (17.0) 68.2 (17.7) 67.7 (16.9) 69.8 (16.1) 
Investigator Global 
assessment of disease status 
(Likert Scale) 

2.9 (0.6) 2.8 (0.7) 2.9 (0.6) 2.8 (0.7) 

 
• Inclusion criteria: all participants had to be ≥ 40 years old with both clinical and radiographic evidence of knee OA) with symptoms for at least 6 months prior to study 

entry and met American Rheumatism Association (ARA) functional class I, II or III. All patients required NSAID therapy for 25 of the 30 days prior to screening.   
• Patients were excluded if they had significant renal impairment, clinically significant abnormalities on physical or laboratory examinations, angina or uncontrolled 

congestive heart failure, uncontrolled hypertension; stroke or a TIA within 2 years; active hepatic disease, history of neoplastic disease, acute meniscal injury o study 
joint within 2 years of study entry, arthroscopy in study joint within 6 months of entry; weight >120 kg or allergy to paracetamol or conventional NSAIDs.  

• Patients requiring systemic warfarin, low-dose aspirin or ticlopidine, intra-articular steroids in non-study joints  within one month prior to study entry or to the study joint 
within 2 months prior to study entry. 

• The study was conducted in 2 parts: Part 1. Patients were randomised to receive 6 weeks of treatment with etoricoxib 5, 10, 30, 60, 90 mg or placebo. Part 2: Patients 
were then divided (not randomised) to receive 46 weeks of etoricoxib 30, 60, 90 mg or diclofenac 50 mg.  

• Results given are for the entire 52-week study period. 



Intervention Etoricoxib, 30, 60 or 90 mg daily  
Comparison Diclofenac, 150 mg 
Length of 
follow-up 

6 and 52 weeks (end of study) 

Outcome 
measures 

WOMAC pain; Investigator Global Assessment of Disease Status; AE’s 

Effect size  
Outcome, Rates of Adverse 
Experiences per 100 patient-years. 
All patients over the entire 52 
weeks. N (rate) 

Etoricoxib 
30 mg 

Etoricoxib 
60 mg 

Etoricoxib  
90 mg 

Diclofenac 

AEs, N (%) 136 (68.7) 73 (71.6) 112 (75.7) 81 (79.4) 
Withdrawals, N (%) 93 (47) 46 (45) 68 (45.9) 55 (53.9) 
Withdrawals due to lack of efficacy, N 
(%) 

21 (10.6) 12 (11.8) 12 (8.1) 7 (6.9) 

Withdrawals due to AEs, N (%) 6 (3.0) 6 (5.9) 10 (6.8) 12 (11.8) 
Diarrhoea, N (%) 20 (15.4) 9 (12.2) 14 (13.4) 14 (23.2) 
Dyspepsia 8 (6.1) 3 (4.1) 5 (4.8) 8 (13.3) 
Lower extremity Oedema 11 (8.4) 9 (12.2) 7 (6.7) 2 (3.3) 
Nausea 14 (10.7) 9 (12.2) 10 (9.6) 7 (11.6) 
Abdominal pain 11 (8.4) 4 (5.4) 2 (1.9) 5 (8.3) 
Acid reflux 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.7) 
Dyspepsia 8 (6.1) 3 (4.1) 5 (4.8) 8 (13.3) 
Epigastric discomfort 4 (3.1) 1 (1.4) 6 (5.8) 2 (3.3) 
Heartburn 7 (5.4) 7 (9.5) 9 (8.6) 6 (9.9) 
Vomiting 3 (2.3) 1 (1.4) 0 (0) 1 (1.7) 
Congestive heart failure 0 (0) 2 (2.7) 0 (0) 0 (0) 
Hypertension 7 (5.4) 4 (5.4) 10 (9.6) 5 (8.3) 

 
• Initial randomisation by computer allocation schedule. 
• Double-blind 
• Not true ITT analysis 

Funding Merck & Co. Inc 
Ref Id 903 

Bibliographic 
reference 

R. Fleischmann, E. Sheldon, Cocco J. Maldonado, D. Dutta, S. Yu, and V. S. Sloan. Lumiracoxib is effective in the treatment of osteoarthritis of the knee: a prospective 
randomized 13-week study versus placebo and celecoxib. Clinical Rheumatology 25 (1):42-53, 2006. 
 

Study type and 
evidence level 

RCT1+ 

Aim To evaluate the efficacy, safety and tolerability of 2 doses of lumiracoxib versus placebo or celecoxib in adults with primary knee OA.  



Number of 
patients 

N=1608 randomised (1600 given treatment); N=465 (lumiracoxib, 200mg), N=465 (lumiracoxib, 400mg), N=232 (placebo), N=446 (celecoxib) 
International multicentre trial. 

Patient 
characteristics 

Baseline characteristics Lumiracoxib 
200 mg  
(N=462) 

Lumiracoxib 
400 mg  
(N=463) 

Celecoxib 
(N=444) 

Placebo 
(N=231) 

Age years, mean (SD) 61.1 (11.09) 60.8 (11.47) 61.3 (11.14) 61.5 (11.38) 
Female, N (%) 319 (69.0) 291 (62.9) 298 (67.1) 153 (66.2) 
BMI, kg/m² (SD) 31.5 (6.71) 31.5 (7.08) 31.9 (7.14) 31.6 (6.29) 
OA duration, years, (SD) 6.1 (7.15) 6.4 (6.96) 6.7 (8.12) 6.6 (6.97) 
OA pain intensity, VAS, mm (SD) 66.9 (14.35) 65.9 (14.55) 66.2 (14.06) 66.7 (14.98) 
Patient’s global assessment of 
disease activity, VAS, mm (SD) 

63.6 (19.57) 62.8 (19.04) 64.2 (19.09) 62.4 (19.34) 

Physician’s global assessment of 
disease activity, VAS, mm (SD) 

61.6 (15.56) 59.8 (15.76) 60.5 (15.37) 60.4 (15.66) 

WOMAC total score (SD) 49.9 (15.59) 47.2 (15.86) 48.9 (16.09) 46.7 (16.29) 
WOMAC pain score (SD) 10.3 (3.24) 9.9 (3.38) 10.3 (3.34) 9.9 (3.30) 
WOMAC DPDA score 32.0 (8.30) 33.7 (8.60) 33.0 (8.65) 33.0 (8.51) 
WOMAC stiffness score (SD) 4.5 (1.78) 4.3 (1.73) 4.5 (1.68) 4.4 (1.69) 

 
• Inclusion criteria: all participants had to be ≥18 years old with a clinical diagnosis of knee OA (met American College of Rheumatology criteria) with symptoms for at least 

3 months.   
• Patients were excluded if they had secondary OA, other types of diseases in the target knee, primary fibromyalgia or clinically significant medical problems.  
• Patients underwent 3-7 day washout period where NSAID and/or other analgesic treatment was not permitted, with the exception of paracetamol as rescue medication. 

At end of washout, patients with pain intensity ≥40 on a 100 mm VAS in the past 24 hrs were eligible to enter the treatment phase of the study. 
• Patients were permitted to take paracetamol (≤2 g/day) as a rescue drug throughout the trial; NSAIDs were not permitted with the exception of low dose aspirin (≤325 

mg/day) for a cardiovascular indication. 
• Also not permitted were H2 blockers, PPIs, misoprostol, sucralphate (antacids permitted up to twice a week), intra-articular/peri-articular injections and corticosteroids 

(ocular, topical, nasal or inhaled corticosteroids allowed if dose was stable at study entry and throughout study period). 
Intervention Lumiracoxib 200mg once daily; Lumiracoxib 400 mg once daily  
Comparison Placebo 

Celecoxib 200mg once daily 
Length of 
follow-up 

2,4, 8 and 13 weeks (end of study) 

Outcome 
measures 

OA pain intensity (VAS mm); patient’s and physician’s global assessment of disease activity (VAS) mm; WOMAC scores (total, pain, difficulty in performing daily activities 
DPDA and stiffness); AEs and SAEs. 

Effect size  
• At 13 weeks, there was a significant improvement in the following efficacy outcome measures for all drug groups compared to placebo:  

 OA pain intensity (VAS), estimated least squares mean difference from placebo in favour of active treatment was 7.4 mm (p<0.001) for lumiracoxib 200 mg, 
8.8 mm (p<0.001) for lumiracoxib 400 mg and 6.3 mm (p=0.002) for celecoxib. There were no significant differences between the active treatment groups. 

 Patients global assessment of disease activity: all treatment groups showed significant improvements compared to placebo (p<0.001). There was no 



significant difference between the active treatment groups.  
 Physician’s global assessment of disease activity: all treatment groups showed significant improvement compared to placebo (p value not given). 
 WOMAC total and pain scores: all treatment groups showed significant improvement compared to placebo (p<0.001) fro both outcomes. There were no 

significant differences between the drug groups. 
 WOMAC DPDA and stiffness scores: all treatment groups showed significant improvements in each individual score compared to placebo (p values not 

given). 
 SF-36 physical component: all active treatments were significantly superior to placebo (p values not given). 
 OMERACT-OARSI response to treatment: All active treatments had significantly higher responder rates than placebo (lumiracoxib 200 mg and 400 mg, 

p<0.001; celecoxib p<0.01). Lumiracoxib 400 mg has significantly higher responder rates than celecoxib (p<0.05). 
 
• Use of paracetamol as a rescue remedy was significantly lower in all treatment groups compared to placebo (lumiracoxib 200 mg, p=0.035; lumiracoxib, 400 mg 

p=0.004; celecoxib, p<0.01). 
 
 

Outcome at 13 weeks, mean 
change from baseline 

Lumiracoxib 
200 mg (N=462) 

Lumiracoxib 
400 mg (N=463) 

Celecoxib 
(N=444) 

Placebo 
(N=231) 

OA pain intensity, VAS, mm (SD) -28.7 (28.36) -29.7 (27.22) -27.4 (27.72) -21.3 (26.33) 
Patient’s global assessment of 
disease activity, VAS, mm (SD) 

-25.3 (28.57) -25.8 (28.35) -24.5 (27.38) -16.1 (27.45) 

Physician’s global assessment of 
disease activity, VAS, mm (SD) 

-27.2 (24.61) -26.7 (24.30) -24.5 (24.25) -18.3 (25.18) 

WOMAC total score (SD) -17.8 (18.89) -16.9 (17.13) -16.0 (18.19) -9.3 (16.15) 
WOMAC pain score (SD) -3.7 (4.14) -3.7 (4.14) -3.5 (4.11) -2.3 (3.90) 
WOMAC DPDA score (SD) -12.5 (13.83) -11.7 (12.31) -11.0 (13.06) -6.1 (11.71) 
WOMAC stiffness score (SD) -1.6 (2.00) -1.4 (1.88) -1.4 (2.06) -0.9 (1.78) 
AEs, N (%) 306 (66.2) 294 (63.5) 298 (67.1) 154 (66.7) 
 AEs suspected to be study drug-
related, N (%) 

95 (20.6) 96 (20.7) 95 (21.4) 48 (20.8) 

SAEs, N (%) 7 (1.5) 4 (0.9) 3 (0.7) 2 (0.9) 
GI AEs, N (%) 117 (25.3) 118 (25.5) 96 (21.6) 46 (19.9) 
GI AEs suspected to be study drug-
related, N (%) 

56 (12.1) 60 (13.0) 56 (12.6) 25 (10.8) 

Withdrawals, N (%) 96 (20.1) 107 (23.0) 99 (22.2) 68 (29.3) 
Withdrawals due to lack of efficacy, N 
(%) 

31 (6.7) 25 (5.4) 33 (7.4) 68 (29.3) 

Withdrawals due to AEs, N (%) 32 (6.9%) 32 (6.9) 33 (7.4) 17 (7.3) 
Withdrawals due to GI AEs, N (%) 18 (3.7) 22 (4.5) 19 (4.0) 6 (2.5) 
GI events, N (%) 96 (20.8) 95 (20.5) 72 (16.2) 41 (17.7) 
Oedema, N (%) 11 (2.4) 10 (2.2) 12 (2.7) 4 (1.7) 
Chest Pain, N (%) 2 (0.4) 2 (0.4) 4 (0.9) 1 (0.4) 
Rescue remedy of paracetamol, 0.6 0.5 0.6 0.9 



mean number of tablets/day 
 
• Randomisation 2:2:2:1 ratio; method not mentioned. 
• Double-blind (double dummy) 
• Power study 
• Not true ITT analysis (8 patients were mis-randomised and excluded from ITT population) 
• Fairly high number of withdrawals  

 
Funding Novartis Pharma AG.  
Ref Id 486 
Bibliographic 
reference 

K. Gottesdiener, T. Schnitzer, C. Fisher, B. Bockow, J. Markenson, A. Ko, L. DeTora, S. Curtis, L. Geissler, and B. J. Gertz. Results of a randomized, dose-ranging trial of 
etoricoxib in patients with osteoarthritis. Rheumatology (Oxford) 41 (9):1052-1061, 2002. 
 

Study type and 
evidence level 

RCT1++ 

Aim To evaluate the efficacy and tolerability of etoricoxib versus placebo in adults with knee OA 
Number of 
patients 

N=617 randomised; N=60 (placebo), N=117 (Etoricoxib 5mg), N=114 (ET 10mg), N=102 (ET 30 mg), N=112 (ET 60mg), N=112 (ET 90 mg)  

Patient 
characteristics 

Baseline characteristics Placebo ET 5mg ET 10mg ET 30mg ET 60mg ET 90mg 
Age years, mean  62.52 61.74 62.47 61.25 60.03 60.10 
Mean body weight, kg 88.38 88.15 89.17 87.90 88.29 89.82 
OA duration, years, mean  7.18 7.39 8.60 8.86 7.60 7.16 
Female, (%) 78.3 76.9 77.2 65.7 66.1 67.9 
Pain (WOMAC), mean (SD) 70.62 (16.27) 68.73 (17.33) 70.09 (16.64) 67.56 (18.63) 66.86 (16.51) 68.54 (16.74) 
Physical function (WOMAC), mean 
(SD) 

69.99 (16.76) 67.59 (18.74) 67.89 (18.11) 65.55 (21.28) 64.12 (19.66) 66.81 (17.67) 

 
• Participants were aged 40 years plus and had both radiological and clinical evidence of knee OA (ARA class I, II, or III 
• All participants required NSAIDS for their OA pain for at least 25/30 days prior to screening 
• Participants discontinued NSAIDS therapy with washout period of 3-15 days depending on dose and half-life of prior therapy 
• Exclusion criteria were significant renal impairment, clinically significant abnormalities on screening physical or laboratory examinations, class III/IV angina or uncontrolled 

CHF, uncontrolled hypertension, stroke or transient ischaemic attack within 2 yr, active hepatic disease, history of recent neoplastic disease, acute meniscal injury to study 
joint within 2 yr of study entry, arthroscopy in study joint within 6 months of study entry, weight in excess of 127 kg, allergy to paracetamol or NSAIDS 

• People were also excluded if required corticosteroids, warfarin, low-dose aspirin/ticlopidine, systemic or intra-articular steroids for joints other than study joint within month 
prior to study entry or to study joint in 2 months prior to study entry  

• People with prior history of gastroduodenal ulcer or GI bleeding were included in study 
Intervention In part 1 of study, participants were allocated according to a computer-generated allocation schedule and received Etoricoxib 5, 10, 30, 60, or 90 mg for 6 weeks. In part 2, 

participants receiving Etoricoxib 5 or 10mg or placebo in part 1 received etoricoxib 30 mg or Diclofenac 50 mg 3 times daily for 8 weeks via same allocation schedule as that 
used in part1. Half of those receiving Etoricoxib 30 or 60 mg in part 1 received Etoricoxib 60 or 90 mg respectively in part 2, and the remaining participants receiving the same 



study medication in part 1 and 2. Study blinding was maintained by using a matching placebo for each study medication using the double-dummy method.  
 

Comparison  Placebo for 6 weeks allocated via computer-generated allocation schedule in part 1, followed by allocation to Diclofenac 50mg 3 times daily for 8 weeks in part2.  Study 
blinding was maintained by using a matching placebo for each study medication using the double-dummy method.  
 

Length of 
follow-up 

Participants had assessments at 1, 2, 4, 6, 8 and 14 weeks. Participants who did not enter a voluntary extension at the end of part 2 returned 7-10 days after their last dose of 
study medication for post-therapy safety assessments.  

Outcome 
measures 

Pain (WOMAC), Patient Global Assessment of Response to therapy, Investigator Global Assessment of Disease Status, physical function (WOMAC), stiffness (WOMAC), 
Patient Global Assessment of Disease Status (VAS), Investigator Global Assessment of Response to therapy, Study joint tenderness, Discontinuation due to lack of efficacy, 
AE’s (GI, mortality)  

Effect size  
Outcome, least 
squares mean change 
from baseline versus 
placebo at 6 weeks 
(95% CI) 

ET 5mg ET 10mg ET 30mg ET 60mg ET 90mg 

Pain (WOMAC) -7.61(-14.16 to –1.05 -9.58 (-16.23 to –2.94) -13.86 (-20.55 to –7.17) -22.29(-28.91 to –15.68) -19.16(-27.76 to -12.55) 
Patient Global 
Assessment of 
Response to therapy 

-0.51(-0.81 to –0.21) -0.57 (-0.88 to –0.27) -0.66 (-0.97 to –0.35) -1.21 (-1.51 to –0.90) -1.04(-1.34 to –0.73) 

Investigator Global 
Assessment of Disease 
Status 

-0.33 (-0.58 to –0.08) -0.32 (-0.58 to –0.07) -0.45 (-0.70 to –0.20) -0.83 (-1.09 to –0.58) -0.70(-0.95 to –0.45) 

Physical function 
(WOMAC) 

-6.17 (-12.45 to 0.10) -7.87 (-14.24 to –1.49) -11.72 (-18.13 to –5.30) -19.01 (-25.36 to-12.66) -18.22(-24.55 to –11.83) 

Stiffness (WOMAC) -8.67 (-15.43 to -1.91) -9.93(-16.80 to –3.06) -14.28(-21.17 to –7.39) -22.87(-29.69 to –16.05) -21.1 (-27.91 to –14.29) 
Patient Global 
Assessment of Disease 
Status (VAS) 

-11.15(-18.01 to -4.30 -11.42 (-18.35 to –4.48) -16.27 (-23.26 to –9.28) -25.33(-32.26 to –18.40) -24.91(-31.80 to –18.01) 

Investigator Global 
Assessment of 
Response to therapy 

-0.36(-0.65 to –0.08) -0.42(-0.71 to –0.13) -0.50(-0.80 to –0.21) -0.94(-1.23 to –0.65) -0.85(-1.14 to –0.56) 

Study joint tenderness -0.22(-0.40 to –0.03) -0.21(-0.40 to –0.02) -0.26(-044 to –0.07) -0.38(-0.57 to –0.20) -0.39(-0.58 to –0.20) 
Discontinuation due to 
lack of efficacy 

-7% (-16% to 3%) -2% (-12% to 8%) -8%(-17% to 1%) -10% (-18% to –1%) -10% (-18% to –1%) 

 
• At study endpoint (14 weeks)  all treatment groups (Etoricoxib 30, 60, 90 mg versus Diclofenac) were similar on all outcomes measured (data not shown in study) 

 
Aes, N (%) Placebo ET 5mg ET 10mg ET 30 mg ET 60 mg ET 90 mg 
Serious AE’s  0 2 (1.7) 2 (1.8) 1 (1.0) 1 (0.9) 4 (3.6) 
Died 0 0 0 0 0 0 



Discontinued due to AE 2 (3.3) 2 (1.7) 2 (1.8) 3 (2.9) 3 (2.7) 6 (5.4) 
Diarrhoea 1 (1.7) 1 (0.9) 4 (3.5) 4 (3.9) 5 (4.5) 3 (2.7) 
Heartburn 2 (3.3) 0 1 (0.9) 0 1 (0.9) 0 
Nausea 1 (1.7) 1 (0.9) 1 (0.9) 4 (3.9) 1 (0.9) 4 (3.6) 
 Diclofenac    ET 30 mg ET 60 mg ET 90 mg 
Serious AE’s  3 (2.9)   3 (1.5) 0 3 (2.0) 
Died 0   0 0 0 
Discontinued due to AE 3 (2.9)   2 (2.0) 4 (2.7) 3 (2.9) 

 
• N=4 participants had serious cardiovascular AE’s (deep venous thrombosis, chest pain associated with angina and AF, AF, and venricular tachycardia) in Etoricoxib 30, 60 

and 90 mg groups 
• N=1 patient in Diclofenac group had a serous lower GI bleed 
• Computer-generated random allocation (1:2:2:2:2:2) to placebo and different Etoricoxib doses 
• Study blinding achieved by matching placebo for each study medication 
• ≥96% power to detect treatment differences between active dose (N=100) and placebo (N=50) for the 3 primary outcomes simultaneously 
• LOCF method used to account for missing data 
 

Funding Study funded by Merck research laboratories 
Ref Id 7 
Bibliographic 
reference 

Kivitz AJ Moskowitz RW Woods E Hubbard RC Verburg KM Lefkowith JB Geis GS. Comparative efficacy and safety of celecoxib and naproxen in the treatment of osteoarthritis 
of the hip. The Journal of international medical research. 29 (6):467-479, 2001. 
 

Study type and 
evidence level 

RCT1++ 

Aim To evaluate the efficacy and safety of celecoxib versus naproxen and placebo in adults with knee OA. 
Number of 
patients 

N=1061 randomised; N=216 (celecoxib, 100mg), N=207(celecoxib, 200mg), N=213 (celecoxib 400mg), N=207 (naproxen), N=218 (placebo). 
Multicentre trial at 176 sites in the USA and Canada. 

Patient 
characteristics 

Baseline characteristics Celecoxib  
100 mg 
(N=216) 

Celecoxib 200 
mg 
(N=207) 

Celecoxib 400 
mg 
(N=213) 

Naproxen 
(N=207) 

Placebo 
(N=218) 

Age years, mean 62 62 61 64 64 
Female, % 65 65 67 66 67 
Mean body weight, kg (SD) 84 (19) 83 (20) 83 (20) 84 (22) 83 (19) 
OA duration, years, mean 7.3 7.2 6.9 7.3 7.9 
Aspirin users (%) 15 18 18 16 22 
Patient’s global assessment (%) 

Fair 
Poor  
Very Poor 

 
30 
58 
11 

 
23 
63 
14 

 
20 
65 
15 

 
28 
57 
14 

 
28 
61 
12 

Physician’s global assessment (%) 
Fair 

 
28 

 
27 

 
23 

 
29 

 
29 



Poor 
Very Poor 

63 
8 

66 
7 

64 
13 

62 
9 

61 
9 

Arthritis Pain, VAS, mm (SD) 68.7 (16.5) 67.2 (17.0) 67.6 (15.7) 67.3 (16.5) 68.3 (14.9) 
WOMAC OA Index composite score, 
mean (SD) 

49.3 (16.3) 50.2 (16.1) 50.9 (14.3) 49.8 (16.6) 50.7 (15.0) 

OA severity index, mean (SD)  14.4 (3.4) 14.6 (3.4) 14.8 (3.2) 14.0 (3.5) 14.4 (3.3) 
 
• Inclusion criteria: all participants had to be adult out-patients with a clinical and radiographic diagnosis of primary hip OA (met American College of Rheumatology 

criteria) and in functional class of I, II or III. Had symptomatic OA at the baseline visit, defined by worsening of the signs and symptoms of the disease following 
discontinuation of treatment with NSAIDs or other analgesic medications. 

• Patients were allowed to participate if they had not received injections of corticosteroids within 4 weeks before receiving the first dose of study medication. 
• Patients were excluded if they had received oral, intramuscular, intra-articular or soft-tissue injections of corticosteroids within 4-weeks of receiving the first dose of study 

medication; a known hypersensitivity to COX-2 inhibitors, sulfonamides or NSAIDs; received any investigational medication within 30 days of the first dose of study 
medication; taken any NSAIDs or analgesic medication within 48hrs of baseline; received piroxicam and/or oxaprozin within 4 days of baseline.  

• Patients were also excluded if they had active concomitant GI tract, renal, hepatic or coagulation disorders, malignancy or oesophageal or gastroduodenal ulceration 
within 30 days prior to receiving the study drug. Also excluded if had inflammatory arthritis, gout or acute trauma of the hip or an anticipated need for surgery during study 
period. 

• Patients underwent a 2-4 day washout period where NSAID treatment was not permitted. 
• Patients were permitted to take aspirin, 325 mg/day or less for non-arthritic reasons. 
• Paracetamol (≤2 g/day) and aspirin (≤325 mg/day) were also permitted as a rescue drug throughout the trial for no longer than 3 consecutive days; NSAIDs oral or 

injected corticosteroids and anticoagulants were not permitted. However, the use of paracetamol was prohibited within 48 hrs of an assessment of arthritis efficacy. 
• There were no significant differences between the groups at baseline for patient demographics or measures of OA disease activity at baseline (P>0.2). However, the % 

of patients rating baseline arthritis severity as fair, poor or very poor differed significantly among groups in the Patient’s Global Assessment (p=0.02), however this 
difference was not considered clinically significant. 

Intervention Celecoxib 100 mg; Celecoxib 200 mg; Celecoxib 400 mg, Naproxen 1000 mg twice a day. 
Comparison Placebo 
Length of 
follow-up 

2, 6  and 12 weeks (end of study) 

Outcome 
measures 

Arthritis Pain (VAS mm); patient’s and physician’s global assessment of disease activity (VAS) mm; WOMAC OA index (composite score, pain, stiffness and physical 
functioning); withdrawal; AEs and SAEs. 

Effect size • At 12 weeks, there was a significant improvement for all drug groups compared to placebo for Patient’s global assessment (p≤0.001 for all drug groups), and Physicians 
global assessment (p≤0.001 for all drug groups except celecoxib 100mg p≤0.05) and Arthritis Pain (p≤0.002 for all celecoxib drug groups and p<0.001 for naproxen). 
There was no significant difference between naproxen and all doses of celecoxib for any of these outcomes, except for Patient’s global assessment for which treatment 
with Naproxen gave significantly greater improvements compared to celecoxib 100 mg and 400 mg (p≤0.05). 

•  The proportion of patients reporting an improvement in arthritis condition for the Patient’s global assessment, was also significantly greater for all celecoxib groups 
compared to placebo at week 12 (p≤0.016). 

• At 12 weeks, there was a significantly greater improvement in OA Composite score for patients in all drug groups compared to placebo (p≤0.014). There were no 
significant differences between celecoxib and naproxen except for celecoxib 100 mg which showed significantly less improvement in OA composite score than naproxen 
(p≤0.002). 



• At 12 weeks, all active treatment groups showed significantly greater improvements (reduced scores) in WOMAC subscale scores of pain, stiffness and physical 
functioning (p≤0.03 for all celecoxib doses, p<0.001 for naproxen). Celecoxib showed no significant difference in improvement for all subscales compared to naproxen 
except for celecoxib 100 mg, which showed significantly greater improvements in all subscales compared to naproxen (p<0.001). 

•  Withdrawals due to lack of treatment efficacy were significantly higher in the placebo group compared to all active treatments (p≤0.001). Patients withdrew at 
significantly higher rate in celecoxib 100 mg compared to naproxen (p=0.02). 

• The time to withdrawal due to lack of arthritis efficacy or AEs was significantly longer for all active treatment groups compared to placebo (p<0.001) but there was no 
significant difference between naproxen and any celecoxib group. 

• There was no significant difference in withdrawals due to AEs for any of the treatment groups compared to placebo. 
 
 

Outcome at 12 weeks, change 
from baseline 

Celecoxib  
100 mg 
(N=216) 

Celecoxib 200 
mg 
(N=207) 

Celecoxib 400 
mg 
(N=213) 

Naproxen 
(N=207) 

Placebo 
(N=218) 

LSM Improvement in Patient’s 
global assessment of disease 
activity, % 

-0.9† -1.1 -0.9 -1.1 -0.5 

LSM Improvement in Physician’s 
global assessment of disease % 

-1.0 -1.0 -1.0 -1.1 -0.6 

WOMAC composite score, LSM 
change from baseline (SD) 

-8.0 -10.3 -11.0 -12.4 -4.6 

Arthritis Pain, LSM change from 
baseline (SD) 

-19.0 -23.3 -19.3 -22.3 -11.1 

AEs, N (%) 125 (58) 136 (66) 131 (62) 131 (63) 123 (56) 
Withdrawals due to treatment 
failure, N (%) 

76 (35) 61 (29) 55 (26) 51 (25) 113 (52) 

Withdrawals due to AEs, N (%)  17 (8) 27 (13) 25 (12) 29 (14) 16 (7) 
GI AEs, N (%) 36 (17) 59 (29) 63 (30) 73 (35) 39 (18) 
Withdrawals due to GI AEs, N 
(%) 

6 (3) 7 (3) 11 (5) 17 (8) 6 (3) 

Diarrhoea, N (%) 8 (4) 13 (6) 21 (10) 11 (5) 12 (6) 
Dyspepsia, N (%) 8 (4) 18 (9) 21 (10) 19 (9) 16 (7) 
Nausea, N (%) 8 (4) 12 (6) 12 (6) 12 (6) 12 (6) 
Abdominal pain, N (%) 8 (4) 11 (5) 10 (5) 19 (9) 6 (3) 
Constipation, N (%) 1 (<1) 5 (2) 4 (2) 8 (4) 2 (<1) 
Flatulence, N (%) 5 (2) 5 (2) 2 (<1) 12 (6) 3 (1) 
Peripheral oedema, N (%) 3 (1) 3 (1) 11 (5) 6 (3) 1 (<1) 

 
 
• Randomisation method was stratified by site using a block size of 10 
• Double-blind 



• Power study 
• Not true ITT analysis (randomised patients who took at least one dose of study medication) 

Funding Pharmacia Corp and Pfizer Inc. 
Ref Id 97 
Bibliographic 
reference 

R. Lehmann. Efficacy and tolerability of lumiracoxib 100 mg once daily in knee osteoarthritis: a 13-week, randomized, double-blind study vs. placebo and celecoxib. Current 
medical research and opinion.  21 (4):517-526, 2005. 

Study type and 
evidence level 

RCT1++ 

Aim To evaluate the efficacy and safety of lumiracoxib in relieving pain and improving functional status on adults with knee OA. To determine whether using a higher loading dose of 
lumiracoxib during the first 2 weeks has any early efficacy advantage. 

Number of 
patients 

N=1684; N=420 (Lumiracoxib), N=420 (Lumiracoxib + loading dose), N=420 (celecoxib), N=424 (Placebo) 
International multicentre trial: 116 centres in 15 countries. 

Patient 
characteristics 

Baseline 
characteristics 

Lumiracoxib 
(N=420) 

Lumiracoxib + 
loading dose 
(N=420) 

Celecoxib 
(N=420) 

Placebo  
(N=424) 

Age, years (SD) 62.2 (10.0) 62.9 (9.7)  62.9 (10.5) 61.7 (10.2) 
Female, N (%) 286 (68.1) 293 (69.8) 287 (68.3) 305 (71.9) 
BMI, kg/m² (SD) 30.4 (5.5) 30.1 (5.1) 29.7 (5.3) 29.7 (5.0) 
OA duration, years 
(SD) 

4.4 (5.7) 4.2 (5.8) 4.4 (6.2) 3.9 (5.4) 

OA pain intensity, 
VAS, mm (SD) 

64.1 (14.63) 64.4 (13.03) 64.8 (13.49) 63.8 (13.2) 

WOMAC total score 
(SD) 

49.2 (15.2) 49.7 (14.9) 50.5 (14.3) 49.7 (14.5) 

• All participants had knee OA (met American College of Rheumatology criteria) and were expected to require chronic NSAID or other analgesic therapy for ≥ 3 months. 
After screening period, patients with OA pain intensity ≥40 mm on VAS scale during the past 24hrs (worst pain) were eligible to enter the treatment phase.  

• Patients were excluded if they had secondary OA and diseases or surgery in the knee; RA; adult juvenile chronic arthritis; peptic ulceration; GI bleeding; hypersensitivity 
to analgesics, antipyretics or NSAIDs; evidence of hepatic, renal or blood coagulation disorders or anaemia. 

• The authors state that the use of paracetamol and/or aspirin and other anti-inflammatory agents was similar across the treatment groups. 
 

Intervention All patients in all groups underwent a screening period (wash-out of prior NSAIDs except rescue paracetamol and aspirin for prophylaxis against a cardio- or cerebrovascular 
event). Screening period was 3-7 days for most patients but ≥14 days in patients receiving piroxicam or agents with long half lives (>60 hrs).  
 
Paracetamol ≤2 g/day was permitted as a rescue remedy throughout the study and screening period, NSAID therapy was not allowed during study or screening period except 
for low dose aspirin (≤325 mg/day) for prophylaxis against a cardio- or cerebrovascular event in patients considered at increased risk. Corticosteroids, chondroitin or 
glucosamine sulphate, PPI’s, antacids, H2 RAs, cytoprotective agents and physiotherapy as prescribed by the physician were also allowed. 
 
Lumiracoxib, 100 mg once daily; Lumiracoxib, 100 mg once daily + an initial (loading) dose of 200 mg od. for the first 2 weeks of the study 

Comparison Celecoxib 200 mg once daily; Placebo 
Length of Measurements were taken at 2, 4, 8 and 13 weeks (end of study period)  



follow-up 
Outcome 
measures 

OA pain intensity, patients’ and physician’s global assessment of disease activity (VAS); WOMAC scores [total, pain, difficulty in performing daily activities (DPDA), stiffness]; 
AEs. 

Effect size • All treatment groups were significantly more effective than placebo with regard to all outcomes except for celecoxib on WOMAC stiffness. 
• In terms of SF-36 physical component score, lumiracoxib and celecoxib were superior to placebo at week 13 and lumiracoxib+loading dose was superior to placebo in 

the SF-36 mental component score at week 13 (data not shown). 
•  Rescue medication use (mean number of tablets/day) was greater with placebo (0.6 tablets/day) than the treatment groups (0.4 tablets/day). 
• The proportion of patients taking rescue medication at week 8 was significantly lower in both the lumiracoxib groups compared to placebo (p<0.05; no mention of 

comparison at week 13). Celecoxib was superior to placebo in this analysis up to week 2 and from weeks 4-13 (p<0.05). 
• The majority of AEs leading to discontinuation were those affecting the GI or musculoskeletal systems. 

 
Outcome at 13 
weeks, mean 
change from 
baseline 

Lumiracoxib 
(N=420) 

Lumiracoxib + 
loading dose  
(N=420) 

Celecoxib 
(N=420) 

Placebo 
(N=420) 

Lum vs. 
placebo 
at week 
13 
 

Lum+load 
vs. 
placebo at 
week 13  

Cele vs. 
placebo 
at week 
13 
 

OA pain intensity, 
VAS, mm (SD) 

-26.8 (23.82) -26.2 (24.08) -26.6 (23.65) -21.4 (23.97) 5.1mm 
p<0.001 

4.3 mm 
p<0.004 

4.6 mm 
p<0.002 

Patients’ global 
assessment of 
disease activity, 
VAS, mm (SD) 

-25.1 23.97) -21.9 (25.50) -22.9 (24.64) -18.9 (24.79) <0.001 p<0.05 p<0.05 

Physican’s global 
assessment of 
disease activity, 
VAS, mm (SD) 

-26.3 (21.91) -25.0 (21.88)  -25.4 (21.64) -20.4 (22.28) n/a n/a n/a 

WOMAC total score 
(SD) 

-15.2 (16.97) -14.8 (16.35) -14.7 (15.81) -11.3 (18.27) p<0.001* p=0.002** p<0.01** 

WOMAC Pain 
score (SD) 

-3.4 (3.93) -3.2 (3.74) -3.4 (3.67) -2.5 (4.12) p<0.01 p<0.01 p<0.01 

WOMAC DPDA 
(SD) 

-10.5 (12.35) -10.4 (12.02)  -10.3 (11.76) -8.0 (13.29) p<0.01 p<0.01 p<0.01 

WOMAC stiffness 
(SD) 

-1.3 (1.80) -1.1 (11.90)  -1.1 (1.70) -0.9 (1.90) p<0.05 p<0.05 NS 

OMERACT-OARSI 
responder rates 
(SD) 

n/a n/a n/a n/a p<0.01 p<0.01 p<0.01 

 
*p<0.01 vs placebo for change from baseline values, **p<0.001 vs placebo for change from baseline values   
 



 
AE type, no. of 
patients N, (%) 

Lumiracoxib 
 (N=420) 

Lumiracoxib + loading 
dose  
(N=420) 

Celecoxib 
(N=420) 

Placebo 
(N=424) 

SAEs 6 (1.4) 7 (1.7) 6 (1.4) 7 (1.7) 
AEs 200 (47.6) 204 (48.6) 180 (42.9) 178 (42.0) 
Discontinuation due to 
AE / SAEs 

10 (2.4) 14 (3.3) 23 (5.5) 17 (4.0) 

Abdominal pain (upper) 14 (3.3) 15 (3.6) 11 (2.6) 6 (1.4) 
Dyspepsia 16 (3.8) 14 (3.3) 17 (4.0) 11 (2.6) 
Diarrhoea  15 (3.6) 12 (2.9) 15 (3.6) 15 (3.5) 
Nausea 9 (2.1) 8 (1.9) 8 (1.9) 7 (1.7) 
Hypertension 9 (2.1) 12 (2.9) 8 (1.9) 14 (3.3) 
Arthralgia 9 (2.1) 5 (1.2) 7 (1.7) 7 (1.7) 

 
• Randomisation method was by using a validated automated system  
• Double-blind (double dummy) 
• Power study 
• ITT analysis 
• Slightly higher % of drop-outs in celecoxib and placebo groups; majority of discontinuations were due to unsatisfactory therapeutic effect or AEs.  
• Good compliance, > 95% of patientsin each treatment group were dose-compliant. 

 
Funding Grant from Novartis Pharma AG, Basel, Switzerland.  
Ref Id 15 
Bibliographic 
reference 

B. Lund. A double-blind, randomized, placebo-controlled study of efficacy and tolerance of meloxicam treatment in patients with osteoarthritis of the knee. Scandinavian journal 
of rheumatology. 27 (1):32-37, 1998. 
 

Study type and 
evidence level 

RCT1+ 

Aim To evaluate the efficacy and safety of meloxicam in adults with knee OA.  
Number of 
patients 

N=513 randomised; N=140 (meloxicam, 7.5 mg), N=134 (meloxicam, 15 mg), N=137 (placebo); N=102 (meloxicam 30mg) 
Multicentre trial: 41 centres in 5 European Countries. 

Patient 
characteristics 

Baseline characteristics Meloxicam 7.5 mg  
(N=140) 

Meloxicam 15 mg 
(N=134) 

Placebo 
 (N=137) 

Age years, mean (SD) 69.5 (11.6) 67.9 (12.4) 68.0 (11.3) 
Female, N (%) 95 (67.9) 101 (75.4) 103 (75.2) 
OA duration, years, mean 8.7 (10.0) 8.5 (7.5) 8.0 (7.3) 
Worst pain on movement, 
VAS, mm (SD) 

63.8 (16.3) 60.4 (16.3) 59.6 (16.3) 



Worst pain at rest, VAS, mm 
(SD) 

35.4 (24.7) 36.9 (25.2) 33.3 (22.4) 

 
• Inclusion criteria: all participants had to be ≥ 18 years old with clinically and radiographically confirmed diagnosis of knee OA and at least moderate pain in the affected 

knee (at least 35mm on VAS) and had symptoms for at least 3 months before entry to the study.    
• Patients receiving therapy for concomitant diseases were allowed to continue their medication. Treatment with other NSAIDs was not allowed. Patients were permitted to 

take paracetamol as a rescue analgesic throughout the trial. Massage and exercise were also permitted, if the routines remained unchanged throughout the study. 
• Patients treated with NSAID underwent a washout period of between 3 and 7 days. 

Intervention Meloxicam 7.5mg; Meloxicam 15mg; once daily 
Comparison Placebo 
Length of 
follow-up 

1,2, and 3 weeks (end of study) 

Outcome 
measures 

Pain on movement; worst pain at rest; mean global efficacy; Index of OA severity; AEs. 

Effect size • Both doses of meloxicam (7.5 mg and 15 mg) were significantly more effective than placebo in reducing pain on movement (p<0.01 and p<0.03 respectively). 
• At 3 weeks, reduction in pain at rest was significantly greater with meloxicam 15 mg compared to placebo (p<0.02) but not with meloxicam 7.5 mg compared to placebo. 
• -At 13 weeks, mean global efficacy assessed by the patient was significantly greater for both meloxicam groups compared to placebo (p<0.05 and p<0.002 respectively). 
• There was no significant difference between any of the groups for OA index of severity (change from baseline to 3 weeks). 
• There was no significant difference between the treatment groups in global tolerance of the study drugs. 
 
• For the meloxicam 30 mg group, the mean reduction (from baseline) of worst pain on movement was 28.4 ± 25.1 mm, most pronounced reduction of all the study groups. 

Mean reduction (from baseline) of worst pain at rest was 15.1 ± 23.6 mm and the mean global efficacy at end of study was 37.6 ± 32.1 mm. 40 / 102 patients (39.2%) 
reported AEs and 7 were withdrawn due to AEs. This was not statistically different from th placebo group. Most frequent AEs were GI disorders. Global tolerance 13.3 ± 
23.3 mm was similar to the other 3 groups. 

 
Outcome at 3 weeks (unless 
stated) 

Meloxicam 7.5 mg  
(N=140) 

Meloxicam 15 mg  
(N=134) 

Placebo 
 (N=137) 

Worst pain on movement, change 
from baseline, VAS, mm (SD) 

-25.2 (24.7)* -24.1 (26.1)* -18.0 (25.5) 

Worst pain at rest, change from 
baseline, VAS, mm (SD) 

-15.8 (25.1) -18.2 (24.4)* -11.7 (25.9) 

Index of severity, change from 
baseline, VAS, mm (SD) 

-2.5 (3.2) -3.1 (3.7) -2.3 (3.4) 

Global efficacy, change from 
baseline, VAS, mm (SD) 

45.7 (32.6)* 40.6 (31.0)* 52.2 (31.9) 

Tolerability of study drugs, VAS, mm 
(SD) 

8.1 (17.0) 10.1 (22.0) 9.6 (19.7) 

AEs, N  36 34 37 
Withdrawals due to lack of efficacy, N 2 0 1 



Withdrawals due to AEs, N  
 

Death, N 
Abdominal pain, N 
Constipation, N 
Dyspepsia, N 
Flatulence, N 
Nausea, N 
Stomach upset, N 
Vomiting, N 
Myocardial Infarction, N 
Peripheral oedema, N 

7 
 
0 
0 
0 
0 
1 
1 
2 
0 
0 
1 

9 
 
0 
1 
0 
0 
0 
3 
0 
1 
0 
0 

10 
 
1 
0 
1 
2 
0 
1 
0 
0 
1 
0 

Rescue remedy of paracetamol,  
 

Change from baseline % of 
patients taking paracetamol. 
 
Median no. of tablets taken 
between weekly visits. 

 
 
-1.1 
 
 
1.0 

 
 
-2.8 
 
 
0.0 

 
 
+6.3 
 
 
2.0 

* p<0.05 
 
• Randomisation method not mentioned. 
• Double-blind  
• ITT analysis 

 
Funding Not mentioned 
Ref Id 148 
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reference 

F. McKenna. Celecoxib versus diclofenac in the management of osteoarthritis of the knee. Scandinavian journal of rheumatology. 30 (1):11-18, 2001. 
 

Study type and 
evidence level 

RCT 1+ 

Aim To evaluate the efficacy, safety and tolerability of celecoxib versus diclofenac and placebo in adults with knee OA.  
Number of 
patients 

N=600; N=201 (celecoxib), N=199 (diclofenac), N=200 (Placebo) 
Multicentre trial: 54 centres in the USA. 

Patient 
characteristics 

Baseline characteristics Celecoxib (N=201) Diclofenac 
(N=199) 

Placebo  
(N=200) 

Age, years  61.9 62.7 60.4 
Female, % 68 62 66 
OA duration, years 8.4 8.5 8.8 
Index knee, left, %  51 52 46 
Patient’s Assessment of Pain, VAS, mm (SD) 69.1 (15.2) 68.6 (15.4) 69.4 (16.3) 



Patient’s Global Assessment of Arthritis (SD) 4.0 (0.6) 4.0 (0.6) 4.0 (0.6) 
Physician’s Global Assessment of Arthritis (SD) 3.8 (0.6) 3.8 (0.6) 3.8 (0.6) 
WOMAC Pain 10.6 (3.1) 10.7 (3.1) 10.7 (3.3) 
WOMAC stiffness 4.8 (1.3) 4.8 (1.4) 4.8 (1.4) 
WOMAC Physical Function 37.4 (10.4) 37.5 (10.5) 37.4 (11.9) 
WOMAC Composite score 52.8 (13.9) 52.9 (14.1) 52.9 (15.8) 
Prior NSAID treatment, % 77.6 78.4 77.5 
Prior NSAID GI Intolerance, % 4 2 2 
Prior GI bleed, % 1 2 1 
Prior therapy GI ulceration, % 8 6 9 
Cardiovascular disease, % 65 67 65 
Low-dose aspirin, % 16 19 12 

 
• All participants were adults with a diagnosis of knee OA (confirmed according to ACR criteria). OA was required to be symptomatic as evidenced by a defined worsening 

of the signs and symptoms of the disease following discontinuation of treatment with NSAIDs or other analgesic medication. 
• Patients were excluded if they had active GI disease, chronic or acute renal or hepatic disease. 
• Patients were not permitted to receive concomitant corticosteroids, NSAIDs or intra-articular injections of hyaluronic acid. 
• Patients were allowed to continue using aspirin for non-arthritis related indications if the dose was stable. 
• There were no significant differences between treatment groups for baseline demographic characteristics and baseline arthritis status. 

Intervention Celecoxib, 100 mg 
Comparison Diclofenac, 50 mg, Placebo. 
Length of 
follow-up 

6 weeks  

Outcome 
measures 

Patient’s assessment of pain; Patient’s and Physician’s Global Assessment of Arthritis; WOMAC scores (pain, stiffness, physical function, composite score); Pain intensity (APS 
measures) in first 7 days of treatment; AEs and SAEs. 

Effect size • At 6 weeks, both celecoxib and diclofenac showed significantly greater improvements from baseline in all efficacy parameters (including change in OA severity Index 
score) compared to placebo (p<0.001). 

• Authors state that differences between treatment groups were neither statistically significant or clinically relevant. 
• Pain intensity (APS measures) throughout the first 7 days of the study, was significantly higher in the placebo group compared to the active drug groups (p<0.01). By 

Day 7 the percentage of patients reporting no pain at all was significantly higher in both drug groups compared to placebo (17%, 15% and 7% for celecoxib, diclofenac 
and placebo respectively, p<0.01). 

• The number of withdrawals was significantly higher in the placebo group compared to the treatment groups (p<0.002). 
• Withdrawals due to lack of arthritis efficacy was significantly higher for placebo-treated patients than those with either active drug (p<0.001 for overall treatment 

comparison). 
 

Outcome, mean change from baseline at Week 
6 

Celecoxib 
(N=199) 

Diclofenac  
(N=199) 

Placebo  
(N=200) 

Patient’s Assessment of Pain, VAS, mm (SD) -34.9 (28.1) -36.8 (28.7) -23.1 (-28.0) 
Patient’s Global Assessment of Arthritis    



Mean (SD) 
% Improved 

-1.4 (1.1) 
50 

-1.5 (1.1) 
51 

-0.9 (1.2) 
34 

Physician’s Global Assessment of Arthritis 
Mean (SD)  
% Improved 

 
-1.3 (0.95) 
44 

 
-1.5 (1.04) 
48 

 
-0.9 (1.10) 
29 

WOMAC pain, mean (SD) -4.0 (4.0) -4.3 (4.3) -2.4 (4.2) 
WOMAC stiffness, mean (SD) -1.6 (1.8) -1.9 (1.8) -0.9 (1.7) 
WOMAC physical function, mean (SD) -13.2 (12.8) -15.1 (13.8) -8.1 (12.7) 
WOMAC composite score, mean (SD) -18.8 (17.5) -21.4 (18.9) -11.5 (17.8) 

p<0.001 for all end-points for celecoxib and diclofenac versus placebo.  
 
 

AEs, Patients N (%) Celecoxib  
(N=199) 

Diclofenac (N=199) Placebo  
(N=200) 

AEs, % of patients with at least 1 
AE 

50 54 50 

SAEs 0 (0.0) 4 (2.0) 1 (0.5) 
Withdrawals 42 (21) 37 (19) 71 (36) 
Withdrawal due to AE 14 (7) 22 (11) 14 (7) 
Withdrawal due to lack of 
efficacy, % 

9 5 21 

GI side-effects, % 19 18 25 
Dyspepsia 11 (6) 15 (8) 12 (6) 
Peripheral Oedema 10 (5) 5 (3) 1 (<1) 
Diarrhoea 9 (5) 13 (7) 10 (5) 
Abdominal pain 7 (4) 14 (7) 7 (4) 
Flatulence 5 (3) 3 (2) 1 (<1) 
Nausea 4 (2) 7 (4) 6 (3) 
Constipation 2 (1) 8 (4) 4 (2) 

 
• Randomisation method not mentioned.  
• Double-blind 
• Power study 
• Not true ITT analysis (patients receiving at least one dose of study medication) 

Funding Pharmacia Corporation 
Ref Id 2026 
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Beaulieu Sheldon E. Efficacy and tolerability of lumiracoxib in the treatment of osteoarthritis of the knee: a 13-week, randomized, double-blind comparison with celecoxib and 
placebo. Clinical therapeutics. 27 (1):64-77, 2005. 
 

Study type and RCT1++ 



evidence level 
Aim To investigate the efficacy and safety of lumiracoxib versus celecoxib versus placebo in adults with knee OA 
Number of 
patients 

N=1551 randomised; N=391 (Lumiracoxib QD) N=385 (Lumiracoxib with loading dose), N=393 (Celecoxib), N=382 (Placebo) 

Patient 
characteristics 

Baseline characteristics Lumiracoxib QD Lumiracoxib QD with loading 
dose 

Celecoxib Placebo 

Age years, mean (SD) 60.2 (11.09) 60.8 (10.87) 60.2 (10.54) 60.8 (10.52) 
BMI, kg/m², mean (SD) 32.0 (6.99) 32.3 (6.93) 32.5 (7.39) 32.6 (7.04) 
OA duration, years, mean (SD) 6.9 (7.65) 7.2 (8.43) 6.7 (7.50) 7.0 (7.42) 
Female, N (%) 240 (61.4) 246 (63.9) 248 (63.1) 234 (61.3) 
WOMAC total 52.9 (13.39) 52.9 (14.83) 52.6 (14.83) 53.1 (13.79) 
WOMAC pain 10.8 (3.09) 10.8 (3.17) 10.8 (3.24) 11.0 (2.89) 

• Participants were aged ≥ 18 years diagnosed with knee OA according to ACR functional class criteria  
• Participants required to have symptoms necessitating NSAID treatment for ≥ 3 months before study entry 
• Reasons for exclusion were secondary OA, recent surgery in target knee, open knee surgery within past year, observational arthroscopy/ arthroscopic surgery/lavage 

within 180 days, hypersensitivity to analgesics/antipyretics/NSAIDS, other connective tissue diseases, recent peptic ulceration, GI bleeding, or history of malignancy in past 
5 years 

• Use of low-dose aspirin (≤325mg/d) allowed in participants with increased CV risk 
• PPI’s, H2 receptor antagonists, antacids, cytoprotective agents allowed 
• Systemic coricosteroids within past 30 days, anticoagulants, intra-articular hyaluronic acid infections and corticosteroids in study joint for past 3 months not allowed 
• Washout period for prior NSAIDS use of 3-7 days for most participants, but ≥14 days on piroxicam or similar agents with long half-lives (>60 hours), with patients required 

to demonstrate pain flare (VAS) 
Intervention Lumiracoxib 100mg QD; Lumiracoxib 100 mg QD with a loading dose of 200 mg QD for first 2 weeks of study; Celecoxib 200 mg QD 
Comparison  Placebo 

Study medication taken in morning without regard to food intake, and blinding maintained using double-dummy technique 
Length of 
follow-up 

Efficacy evaluated at baseline and at 2, 4, 8, and 13 weeks  

Outcome 
measures 

Pain intensity in target knee (VAS), pain, function, stiffness (all WOMAC), patients’ global assessment of disease activity (VAS), physician’s global assessment of disease 
activity, difficulty in performing daily activities (WOMAC), OA pain intensity in target knee, response to treatment (OMERACT-OARSI) criteria, and AE’s (GI, hepatic and CV) 

Effect size • In terms of the primary outcomes, all three active treatment arms had significantly greater improvements in pain intensity in target knee (VAS), patient’s global assessment 
of disease activity (VAS), and functional status (WOMAC total score) compared to placebo (all p<0.001) at week 13 (study endpoint) 

•  In terms of the secondary outcomes, all three active treatments were significantly better than placebo in terms of physicians global assessment of disease activity from 
week onward (all p<0.001), and were also significantly better than placebo on pain, stiffness, and difficulties with reporting daily activities (WOMAC) at weeks 2, 8, and 13 
(all p<0.001) 

• NS differences between any of the active treatment arms at any time point 
• A significantly greater proportion of patients were considered responders based on OMERACT-OARSI criteria at weeks 2 and 13 in the three active-treatment groups 

versus placebo (all p<0.001) 
• All three active-treatment groups had significantly improved physical health status and mental health status (both SF-36 component scores) at week 13 compared to 

placebo (physical component all p<0.001; mental component all p<0.05) 
 



AEs, N (%) Lumiracoxib QD Lumiracoxib QD + LD Celecoxib Placebo 
Diarrhea 20 (5.1)  15 (3.9) 15 (3.8) 13 (3.4) 
Headache 36 (9.2)  50 (13.0) 47 (12.0) 46 (12.0) 

 
• One death due to MI in patient with CHD history, hypertension, hypercholesterolemia in Lumiracoxib 100 mg QD with loading dose group (not considered related to study 

drug) 
• No other GI or CV AE’s reported 
 
• Study conducted in 38 centres in Canada and 137 centres in USA 
• Participants were allocated to the lowest available randomisation number at the centre where recruited and randomised in a 1:1:1:1 ratio 
• Double-blinding present (double-dummy) 
• ITT population defined as all randomised patients who took at least one dose of study medication used in all efficacy and safety analyses 
• LOCF methods used to account for missing data 
• 94% power to detect superiority of Lumiracoxib QD to placebo for all three primary outcome measures 
• Similar proportions of participants in each of the active-treatment groups completed the study (~80%) compared to ~65% of participants who completed the study in the 

placebo group 
• Main reason for early withdrawal was unsatisfactory therapeutic effect 
 

Funding Not reported 
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Study type and 
evidence level 

RCT1++ 

Aim To evaluate the efficacy of 2 doses of lumiracoxib versus placebo or celecoxib in relieving pain and improving functional status and assessing its safety and tolerability in adults 
with primary knee OA.  

Number of 
patients 

N=1702 randomised; N=487(lumiracoxib, 200mg), N=491(lumiracoxib, 400mg), N=243 (placebo), N=481 (celecoxib) 
International multicentre trial. 

Patient 
characteristics 

Baseline characteristics Lumiracoxib 
200 mg (N=487) 

Lumiracoxib 
400 mg (N=491) 

Celecoxib 
(N=481) 

Placebo (N=243 

Age years, mean (SD) 64.1 (10.7) 64.3 (10.4) 64.1 (10.4) 64.6 (9.9) 
Female, N (%) 339 (69.6) 331 (67.4) 333 (69.2) 163 (67.1) 
BMI, kg/m² (SD) 29.5 (5.8) 29.9 (5.8) 30.0 (5.7) 29.6 (5.4) 
OA duration, years, mean 4.2 5.2 5.3 4.3 
OA pain intensity, VAS, mm 
(SD) 

65.5 (14.9) 65.1 (14.1) 65.1 (14.2) 65.7 (13.3) 

WOMAC total score (SD) 49.0 (14.9) 648.1 (15.0) 48.7 (15.4) 49.2 (14.0) 
 
• Inclusion criteria: all participants had to be ≥ 18 years old with a clinical diagnosis of knee OA (met American College of Rheumatology criteria).   



• Patients were excluded if they had secondary OA, other connective tissue diseases or significant medical problems.  
• Patients underwent 3-7 day washout period where NSAID treatment was not permitted. At end of washout, patients with pain intensity ≥40 on a 100 mm VAS in the past 

24 hrs were eligible to enter the treatment phase of the study. 
• Patients were permitted to take paracetamol (≤2 g/day) as a rescue drug throughout the trial; NSAIDs were not permitted with exception of low dose aspirin (≤325 

mg/day) for a cardiovascular indication. 
• There were no significant differences between the groups at baseline for patient demographics or disease characteristics 

Intervention Lumiracoxib 200mg once daily; Lumiracoxib 400 mg once daily  
 
All drugs were taken in the morning at least 1hour before or after a meal 

Comparison Placebo 
Celecoxib 200mg once daily 

Length of 
follow-up 

2,4, 8 and 13 weeks (end of study) 

Outcome 
measures 

OA pain intensity (VAS mm); patient’s and physician’s global assessment of disease activity (VAS) mm; Patient’s functional status (pain subscale and total WOMAC score), 
WOMAC (total, pain, difficulty in performing daily activities DPDA and stiffness); AEs and SAEs. 

Effect size  
• At 13 weeks, there was a significant improvement in all efficacy outcome measures for all drug groups compared to placebo.  

 OA pain VAS Least squares mean difference from placebo was 6.33 mm (p<0.001) for lumiracoxib 200 mg, 7.94 mm (p<0.001) for lumiracoxib 400 mg and 
5.75 mm (p=0.001) for celecoxib. 

 Patients global assessment of disease activity: all treatment groups showed significant improvement compared to placebo (p<0.001). 
 Physician’s global assessment of disease activity: all treatment groups showed significant improvement compared to placebo (p<0.01). 
 WOMAC total score: all treatment groups showed significant improvement compared to placebo (p<0.001). 
 WOMAC pain, DPDA and stiffness scores: all treatment groups showed significant improvements in each individual score compared to placebo (p<0.01). 

 
• Use of paracetamol as a rescue remedy was significantly lower in all treatment groups compared to placebo (p<0.05). 

 
Outcome at 13 weeks, mean 
change from baseline 

Lumiracoxib 
200 mg (N=487) 

Lumiracoxib 
400 mg (N=491) 

Celecoxib 
(N=481) 

Placebo 
(N=243) 

OA pain intensity, VAS, mm (SD) -26.0 (26.3) -27.4 (24.5) -25.2 (24.7) -19.8 (26.1) 
Patient’s global assessment of 
disease activity, VAS, mm (SD) 

-23.2 (26.9) -24.1 (25.0) -22.4 (25.7) -15.7 (26.1) 

Physician’s global assessment of 
disease activity, VAS, mm (SD) 

-23.0 (22.4) -23.6 (21.4) -22.4 (22.0) -18.0 (24.3) 

WOMAC total score (SD) -14.1 (16.8) -14.1 (16.9) -13.4 (15.8) -9.4 (16.1) 
WOMAC pain score (SD) -3.2 (4.3) -3.2 (3.8) -3.1 (3.8) -2.4 (3.8) 
WOMAC DPDA score (SD) -9.8 (12.1) 9.7 (12.6) -9.2 (11.6) -6.2 (11.8) 
WOMAC stiffness score (SD) -1.2 (1.8) -1.2 (1.8) -1.2 (1.7) -0.9 (1.6) 
SAEs, N (%) 12 (2.5) 14 (2.9) 14 (2.9) 8 (3.3) 
AEs, N (%) 280 (57.5) 288 (58.7) 256 (53.2) 124 (51.0) 
Withdrawals, N (%) 79 (16.2) 77 (15.7) 80 (16.6) 43 (17.7) 



Withdrawals due to lack of efficacy, N 
(%) 

13 (2.7) 14 (2.8) 15 (3.1) 15 (6.2) 

Withdrawals due to AEs, N (%) 42 (8.6) 43 (8.8) 47 (9.8) 21 (8.6) 
Withdrawals due to GI AEs, N (%) 18 (3.7) 22 (4.5) 19 (4.0) 6 (2.5) 
Abdominal pain upper, N (%) 23 (4.7) 25 (5.1) 25 (5.2) 6 (2.5) 
Arthralgia, N (%) 15 (3.1) 11 (2.2) 14 (2.9) 11 (4.5) 
Dyspepsia, N (%) 19 (3.9) 21 (4.3) 17 (3.5) 9 (3.7) 
Diarrhoea, N (%) 13 (2.7) 18 (3.7) 11 (2.3) 2 (0.8) 
GI events, N (%) 85 (17.5) 96 (19.6) 72 (15.0) 25 (10.3) 
Hypertension NOS, N (%) 8 (1.6) 17 (3.5) 12 (2.5) 2 (0.8) 
Peripheral oedema, N (%) 6 (1.2) 4 (0.8) 6 (1.2) 4 (1.6) 
Rescue remedy of paracetamol, 
mean number of tablets/day 

0.5 0.5 0.6 0.8 

 
• Randomisation 2:2:2:1 ratio; method not mentioned. 
• Double-blind (double dummy) 
• Power study 
• ITT analysis 
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Study type and 
evidence level 

RCT 1+ 

Aim To evaluate the efficacy and tolerability of celecoxib BID versus Celecoxib QD and placebo in adults with knee OA.  
Number of 
patients 

N=718; N=243 (celecoxib 100 mg BID), N=231 (celecoxib 200 mg QD), N=244 (Placebo) 
Multicentre trial: 98 centres in the USA. 

Patient 
characteristics 

Baseline characteristics Celecoxib 100 mg 
(N=243) 

Celecoxib 200 mg  
(N=231) 

Placebo  
(N=244) 

p value 

Age, years (SD) 62.0 (11.8) 61.3 (12.2) 61.3 (11.6) NS 
Female, N (%) 167 (69) 159 (69) 178 (73) NS 
Weight, kg (SD) 90.7 (22.9) 91.8 (22.4) 88.8 (20.0) NS 
OA duration, years (SD) 9.5 (8.7) 9.4 (8.1) 9.7 (8.7) NS 
Patient’s Global Assessment of Arthritis, mean score 
(SD) 

3.8 (0.6) 3.8 (0.6) 3.9 (0.6) 0.570 

Physician’s Global Assessment of Arthritis, mean 
score (SD) 

3.8 (0.5) 3.7 (0.6) 3.8 (0.6) 0.187 

Patient’s Assessment of Arthritis Pain, VAS, mm (SD) 67.5 (16.5) 65.2 (16.4) 68.2 (16.5) 0.116 



WOMAC Pain (SD) 10.1 (3.3) 10.1 (3.5) 10.5 (3.3) 0.172 
WOMAC Stiffness (SD) 4.5 (1.5) 4.6 (1.4) 4.8 (1.4) 0.232 
WOMAC Physical Function (SD) 36.3 (11.2) 35.9 (11.9) 37.5 (11.2) 0.280 
WOMAC Composite score (SD) 51.0 (15.1) 50.7 (16.0) 52.8 (15.1) 0.223 
Lequesne OA Severity Index (SD) 15.1 (3.4) 15.0 (3.3)  15.1 (3.5) 0.958 

 
• All participants were adults with a diagnosis of knee OA (as determined by the ACR clinical and radiographic criteria) with flare of OA and a Functional Capacity 

Classification of I, II or III. All patients included in this study experienced an OA flare at baseline visit. 
• Patients were excluded if they had inflammatory arthritis, gout or joint trauma at the knee in addition to OA; had received any oral, intramuscular, intra-articular or soft 

tissue injection of corticosteroids within the 4 weeks before taking study medication; had taken any NSAID or analgesic agent (except aspirin ≤325 mg/day for conditions 
other than arthritis) within 48 hrs of baseline assessments; had active GI, renal, hepatic or coagulation disorder; had had oesophageal or gastroduodenal ulceration 
within previous 30days or experienced NSAID hypersensitivity or lab abnormalities considered clinically significant within previous 14 days. 

• Patients with a Functional Capacity Classification of IV were not eligible for participation. 
• Patients were instructed to discontinue their current NSAID or analgesic and to notify the investigator when symptoms of a flare of OA began.  
• There were no significant differences between treatment groups for baseline demographic characteristics and baseline arthritis measures. 

Intervention Celecoxib, 100 mg BID; Celecoxib, 200 mg QD 
Comparison Placebo 
Length of 
follow-up 

6 weeks  

Outcome 
measures 

Patient’s assessment of pain; Patient’s and Physician’s Global Assessment of Arthritis; WOMAC scores (pain, stiffness, physical function, composite score); AEs. 

Effect size • More patients in the placebo group reported that their OA was worse compared to baseline than in either celecoxib group at week 6 (7%[18/243] versus 3%[14/472] 
respectively). 

• On the Patient’s Global Assessment of Arthritis, both celecoxib regimens significantly reduced the severity of arthritis (change from baseline at 6 weeks) compared to 
placebo (p<0.001). 

• At week 6, both celecoxib groups showed significant decreases from baseline in all WOMAC scores (p≤0.005 fro subscale scores and p≤0.001 fro composite score).  
• The time to withdrawal due to lack of treatment effect or AEs was significantly lower in the celecoxib groups compared to placebo (p<0.001) 
• Significantly fewer patients (p≤0.001) withdrew due to a combination of treatment failure and AEs in the 100 mg celecoxib group (36/241, 15%) and 200 mg celecoxib 

group (30/231, 13%) compared to placebo (67/243, 28%). 
• There was no significant difference between any of the groups in the number of patients who withdrew from the study. 

 
Outcome at Week 6 Celecoxib 100 mg (N=241) Celecoxib 200 mg  

(N=231) 
Placebo  
(N=243) 

Patient’s Global Assessment of Arthritis, mean 
score (SD) 

2.8 (0.06)† 2.6 (0.06)* 3.0 (0.07) 

Physician’s Global Assessment of Arthritis, 
Mean score (SD) 
Improved (%) 
Worsened (%) 

 
2.7 (0.06)† 
84 (35)‡ 
5 (2) 

 
2.6 (0.06)* 
80 (35)† 
0 (0) 

 
3.0 (0.06) 
59 (24) 
12 (5) 



Patient’s Assessment of Arthritis Pain, mean 
improvement from baseline, VAS, mm 

22.5† 21.1† 
 

12.4 
 

WOMAC pain, mean (SD) Approx. 7.5** Approx. 7.1* Approx. 8.8 
WOMAC stiffness, mean (SD) Approx. 3.3* Approx. 3.4** Approx. 3.9 
WOMAC physical function, mean (SD) Approx. 27* Approx. 26.5* Approx. 31.5 
WOMAC composite score, mean (SD) 37.6 (1.3)* 37.0 (1.3)* 44.0 (1.2) 
Lequesne OA Severity Index (SD) 11.5 (0.3)* 11.5 (0.3)* 12.8 (0.3) 
Withdrawal due to treatment failure or AEs, no. 
(%) 

36 (15)* 30 (13)* 
 

67 (28) 
 

*p≤0.001 versus placebo; **p≤0.005; †p<0.01; ‡p<0.05 
 
 

AEs, Patients N (%) Celecoxib 100 mg 
(N=241) 

Celecoxib 200 mg  
(N=231) 

Placebo  
(N=243) 

AEs, 119 (49) 124 (54) 116 (48) 
SAEs 0 (0.0) 2 (.0.9) 1 (0.5) 
Study Completers 194/243 (80) 191/231 (83) 164/244 (67) 
Withdrawals 9 (4) 3 (1) 12 (5) 
Withdrawal due to AE 9 (4) 6 (3) 12 (5) 
Withdrawal due to lack of 
efficacy, % 

27* 24* 55 

GI AEs 49 (20) 34 (15) 34 (14) 
Withdrawal due to GI AEs 3 (1) 0 (0) 3 (1) 
Dyspepsia 15 (6) 9 (4) 12 (5) 
Diarrhoea 12 (5) 7 (3) 3 (1) 

*p<0.001 versus placebo 
 
• Randomisation method not mentioned.  
• Double-blind 
• Power study 
• Not true ITT analysis (patients receiving at least one dose of study medication) 
• Fairly high number of non-completers, especially in the placebo group 
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Current 
medical 
research and 
opinion. 22 
(7):1353-
1367, 2006. 
ID 2730 
 

trials: USA. 
 
 
• Randomisation 

method not 
mentioned 

• Double blind 
• Not true ITT 

analysis 
• Power study 

(WOMAC 
pain) 

• High number 
of withdrawals 
in placebo 
group 

 

(N=456 
Rofecoxib 
12.5mg; 
N=459 
Rofecoxib 
25mg; 
N=456 
celecoxib 
200mg; 
N=150 
placebo). 
 
STUDY 2: 
Total 
N=1082 
(N=471 
Rofecoxib 
25mg; 
N=460 
celecoxib 
200mg; 
N=151 
placebo). 
 
Drop-outs:  
STUDY 1 – 
17% 
celecoxib, 
38% 
placebo 
(mainly due 
to lack of 
efficacy – 
10% and 
26% 
respectively) 
 
STUDY 2 – 
15% 
celecoxib, 
38% 
placebo 

treatment with prescription strength 
NSAIDs, on NSAID therapy at therapeutic 
doses for at least 30 days prior to 
enrolment, pain on walking on flat surface 
score <80mm VAS on WOMAC.  
 
 All patients underwent an NSAID washout 
period and if they had OA flare pain ≥40 
VAS for walking on flat surface and for pain 
at night, increase of 15mm patient assessed 
pain on walking (VAS) and worsening on 
Investigator Global Assessment of Disease 
status they were randomised onto the study 
interventions. 
 
Exclusion criteria: concurrent medical (or 
arthritic) disease that potentially confounded 
the evaluation of efficacy; isolated patello-
femoral disease; imminent joint 
replacement; history of acute injury of the 
study joint within previous 2 years; clinical or 
laboratory evidence of systemic disease that 
would contraindicate the use of NSAIDs or 
paracetamol; allergies to NSAIDs, 
paracetamol or sulfa drugs; use of IA 
steroids or hyaluronans within 3 months of 
enrolment. 
 
Rescue medication was permitted after the 
first 7 days was permitted (up to 2600 mg 
paracetamol/day) and discontinued at least 
24hrs before each visit. 
 
Baseline characteristics: 
 
STUDY1 
CELECOXIB - 68% female; mean age 62 
years; Pain at night (VAS) 71 (SD 17.4). 
 
PLACEBO - 69% female; mean age 62 
years; Pain at night (VAS) 72.3 (SD 16.5). 
 

morning 
stiffness 
(VAS); 
WOMAC 
(pain, 
syiffness, 
function); 
Patient 
Global 
Assessment 
of Response 
to Therapy 
(PGART); 
Investigator’s 
Global 
Assessment 
of Response 
to Therapy 
(IGART); 
Patient 
Global 
Assessment 
of Disease 
Status; AEs 
 



(mainly due 
to lack of 
efficacy – 19 
and 31% 
respectively) 
 
 

STUDY2 
CELECOXIB - 66% female; mean age 62 
years; Pain at night (VAS) 68 (SD 19.3). 
 
PLACEBO - 68% female; mean age 62 
years; Pain at night (VAS) 68 (SD 17.8). 
 
 
All groups were similar for baseline 
characteristics in both studies. 
 



Effect size 
 
STUDY 1: 
• Celecoxib was significantly better than placebo for: 

o Night pain, VAS (-32.1 and –18.1 respectively, p<0.001) over 6 weeks (end of study); 
o Patient’s Global Assessment of Response to Therapy (change from baseline), p<0.001 at 6 weeks (end of study); 
o Patient’s Global Assessment of Disease Severity (-31.8 and –17.3 respectively, p<0.001) over 6 weeks (end of study); 
o WOMAC Pain (-33.0 and –22.0 respectively, p<0.001) over 6 weeks (end of study); 
o WOMAC Stiffness (-30.2 and –17.6 respectively, p<0.001) over 6 weeks (end of study); 
o WOMAC physical function (-27.4 and –16.4 respectively, p<0.001) over 6 weeks (end of study); 
o Discontinuation due to lack of efficacy, number of patients (9.9% and 26% respectively, p<0.001) over 6 weeks (end of study); 
o Use of rescue analgesia, number of tablets/day (0.31 and 0.44 respectively, p≤0.005) over 6 weeks (end of study); 
o Pain walking on a flat surface, VAS (-30.5 and –17.6 respectively, p<0.001) over 6 weeks (end of study); 
o Morning stiffness, VAS (-28.2 and –13.4 respectively, p<0.001) over 6 weeks (end of study); 
o Number of patients with SAEs (0.7% and 3.3% respectively, p=0.025). 

 
 
• There was NS difference between celecoxib and placebo for: 

o Number of patients with drug-related AEs; 
o Number of patients with GI AEs; 
o Number of patients with 1 or more clinical AE. 

 
 
STUDY 2: 
• Celecoxib was significantly better than placebo for: 

o Night pain, VAS (-28.8 and –16.4 respectively, p<0.001) at 6 weeks (end of study); 
o Patient’s Global Assessment of Response to Therapy (change from baseline), p<0.001 at 6 weeks (end of study); 
o Patient’s Global Assessment of Disease Severity (-30.5 and –14.4 respectively, p<0.001) over 6 weeks (end of study); 
o WOMAC Pain (-30.8 and –16.7 respectively, p<0.001) over 6 weeks (end of study); 
o WOMAC Stiffness (-27.6 and –13.9 respectively, p<0.001) over 6 weeks (end of study); 
o WOMAC physical function (-25.3 and –11.6 respectively, p<0.001) over 6 weeks (end of study); 
o Discontinuation due to lack of efficacy, number of patients (9.1% and 31% respectively, p<0.001) over 6 weeks (end of study); 
o Use of rescue analgesia, number of tablets/day (0.26 and 0.43 respectively, p<0.001) over 6 weeks (end of study); 
o Pain walking on a flat surface, VAS (-28.1 and –16.2 respectively, p<0.001) over 6 weeks (end of study); 
o Morning stiffness, VAS (-25.4 and –14.7 respectively, p<0.05) over 6 weeks (end of study); 
o Number of patients with drug-related AEs (13% and 11% respectively, p<0.05). 

 
• There was NS difference between celecoxib and placebo for: 

o Number of patients with SAEs; 
o Number of patients with GI AEs; 
o Number of patients with 1 or more clinical AE. 
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Study type 
and evidence 
level 

RCT1+ 

Aim To determine the efficacy and safety of celecoxib versus placebo in adults with knee OA 
Number of 
patients 

N=686 randomised; N=231 (Celecoxib 100 mg b.i.d) N=223 (Celecoxib 200mg q.d.)  N=232 (placebo) 

Patient 
characteristics 

Baseline characteristics Placebo Celecoxib 100 mg b.i.d Celecoxib 200 mg q.d.  
Age years, mean (SD) 62.6 ±11.3 63.0 ± 10.4 62.7 ± 10.9 
OA duration, years, mean (SD) 8.57 ± 8.2 9.33 ± 9.0 8.78 ± 7.7 
Female, (%) 67 67 66 
Weight, kg 89.7 ± 19.6 89.4 ± 20.2 90.94 ± 20.2 
Pain (WOMAC) 10.3 ± 3.5  10.3 ± 3.5  10.2 ± 3.7 
Physical function (WOMAC) 34.9 ± 12.0 34.4 ± 12.2 34.3 ± 12.2 

 
• Participants diagnosed with knee OA according to ACR criteria, OA in flare state, and FCC I-III, negative serum pregnancy test if female 
• Exclusion criteria were inflammatory arthritis other than OA, gout, joint trauma at knee with OA, use of oral, i.m., intra-articular  or soft-tissue corticosteroids within 1 

month before study medication, taken any NSAID/analgesic agent within 48 hr prior to baseline visit (apart from stable dose aspirin ≤325 mg/day for non-OA conditions), 
active GI, renal, hepatic or coagulation disorder, gastroduodenal ulceration within last 30 days, clinically significant laboratory abnormalities within last 14 days, 
anticoagulant medication 

• Participants had 2-14 day NSAIDS washout after screening and required to demonstrate flare pain 
 

Intervention Celecoxib 100 mg b.i.d (100 mg capsule after morning and evening meals) or celecoxib 200 mg q.d.(placebo capsule with morning meal and 200 mg capsule with evening 
meal) beginning within 24 hr of baseline visit 

Comparison  Placebo capsule with morning and evening meals beginning within 24 hr of baseline visit 
 

Length of 
follow-up 

Follow-up visits at weeks 2, and 6 (study endpoint) 

Outcome 
measures 

Patients global assessment, Physicians global assessment, pain (VAS, WOMAC), joint stiffness (WOMAC), physical function(WOMAC), WOMAC composite score, OA 
severity index, AEs (GI) 

Effect size Outcome at study endpoint Placebo Celecoxib 100 mg b.i.d Celecoxib 200 mg q.d.  
Patient’s global assessment, mean 
score 

3.1 ± 0.1 2.6 ± 0.1* 2.6 ± 0.1* 

Physicians global assessment mean 3.1 ± 0.1 2.6 ± 0.1* 2.6 ± 0.1* 



score 
WOMAC composite score 43.5 ± 1.3 35.7 ± 1.2* 36.7 ± 1.2* 
OA severity index 13.1 ± 0.3 11.6 ± 0.3* 11.3 ± 0.3* 
Withdrawal due to treatment failure, N 
(%) 

56 (24) 18 (8)* 21 (9)* 

• * p<0.001 versus placebo; NS differences between different celecoxib regimens 
• There was a statistically significant reduction in pain (VAS) in both celecoxib treatment arms compared to placebo at study endpoint (p<0.001) 
• There were statistically significant improvements on pain, joint stiffness, and physical function scores (all WOMAC) in both celecoxib treatment arms at study endpoint in 

comparison to placebo (all p<0.001) 
AEs, N  Placebo N=231 Celecoxib 100 mg b.i.d 

N=231 
Celecoxib 200 mg 
q.d.N=222 

Total AEs causing withdrawal 9 5 4 
GI AEs total  14 17 17 
GI AEs causing withdrawal 4 2 1 
Diarrhoea 3 3 5 
Dyspepsia 4 8 5 
Nausea 5 2 2 
Abdominal pain 3 2 3 
    
Peripheral edema 2 1 3 

 
• Conducted in 50 sites in the USA 
• Randomisation and double-blinding reported but methods not described   
• LOCF method used to account for missing data 
• ITT analyses included all enrolled participants who received at least one dose of study drug  
• A sample of N=200 participants per treatment group was deemed to have 80% power to detect differences at 0.025 level between celecoxib groups and placebo 
• Six week study may be too short to determine long-term efficacy and AEs 
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Study type 
and evidence 
level 

RCT1++ 

Aim To evaluate the efficacy and safety of celecoxib versus naproxen and placebo in adults with knee OA. 
Number of 
patients 

N=1003 randomised; N=203(celecoxib, 50mg), N=197(celecoxib, 100mg), N=202 (celecoxib 200mg), N=198 (naproxen), N=203 (placebo). 
Multicentre trial at 71 clinical sites in USA and Canada. 

Patient Baseline characteristics Celecoxib  Celecoxib 100 Celecoxib 200 Naproxen Placebo 



characteristics 50 mg 
(N=203) 

mg 
(N=197) 

mg 
(N=202) 

(N=198) (N=203) 

Age years, mean 62 62 63 62 62 
Female, % 69 73 72 71 75 
Mean body weight, kg (SD) 88 (21) 86 (20) 89 (24) 91 (24) 88 (21) 
OA duration, years, mean (SD) 9 (8) 10 (8) 9 (9) 10 (8) 11 (8) 
Patient’s global assessment (%) 

Fair 
Poor  
Very Poor 

 
25 
61 
14 

 
26 
60 
13 

 
26 
62 
12 

 
25 
65 
10 

 
24 
68 
9 

Physician’s global assessment (%) 
Fair 
Poor 
Very Poor 

 
27 
66 
7 

 
30 
61 
9 

 
29 
64 
7 

 
22 
73 
5 

 
25 
68 
7 

WOMAC OA Index composite score, 
mean (SD) 

51.8 (14.4) 50.5 (15.7) 51.0 (16.4) 52.9 (14.0) 51.7 (14.8) 

OA severity index, mean (SD)  15.7 (3.6) 15.3 (3.6) 15.5 (3.6) 15.5 (3.2) 15.3 (3.6) 
 
• Inclusion criteria: all participants had to be ≥ 18 years old with a clinical diagnosis of primary knee OA (met American College of Rheumatology criteria) and in functional 

class of I, II or III. Had symptomatic OA defined by worsening of the signs and symptoms of the disease following discontinuation of treatment with NSAIDs or other 
analgesic medications. 

• Patients were allowed to participate if they had not received injections of corticosteroids within 4 weeks before receiving the first dose of study medication. 
• Patients were excluded if they had active concomitant GI tract, renal, hepatic or coagulation disorders, malignancy or oesophageal or gastroduodenal ulceration within 

30 days prior to receiving the study drug. Those with a history of GI tract bleeding were not excluded.  Also excluded if had inflammatory arthritis, gout or acute trauma 
of the knee as were those with a known hypersensitivity to NSAIDs or sulfonamides. 

• Patients underwent a 2-7 day washout period where NSAID treatment was not permitted. 
• Patients were permitted to take aspirin, 325 mg/day or less or paracetamol (≤2 g/day) as a rescue drug throughout the trial for no longer than 3 consecutive days; 

NSAIDs oral or injected corticosteroids and anticoagulants were not permitted. 
• There were no significant differences between the groups at baseline for patient demographics or measures of OA disease activity at baseline. 

Intervention Celecoxib 50 mg; Celecoxib 100 mg; Celecoxib 200 mg, Naproxen 500 mg twice a day. 
Comparison Placebo 
Length of 
follow-up 

2, 6 and 12 weeks (end of study) 

Outcome 
measures 

OA pain intensity (VAS mm); WOMAC OA index composite score; OA severity Index; withdrawal; AEs and SAEs. 

Effect size  
 

Outcome at 12 weeks, mean 
change from baseline 

Celecoxib  
50 mg 
(N=203) 

Celecoxib 100 
mg 
(N=197) 

Celecoxib 200 
mg 
(N=202) 

Naproxen 
(N=198) 

Placebo 
(N=203) 



WOMAC Pain score, mean (% 
change) 

-2.0 (-18.7)* -3.1 (-29.5)*† -2.7 (-25.2)*† -2.4 (-21.8)* -1.2 (-11.1) 
 

WOMAC Stiffness score, mean 
(% change) 

-0.9 (-18.8)* -1.2 (-25.5)*† -1.1 (-22.4)* -1.1 (-22.0)* -0.5 (-10.2) 

WOMAC Physical Functioning 
score, mean (% change) 

-6.8 (-18.8)* -9.5 (-26.8)*† -8.1 (-22.9)* -7.8 (-21.3)* -3.9 (-10.8) 

*Statistically significantly different from placebo 
†Statistically significantly different from naproxen 
 
• Randomisation method was stratified by centre using a block size of 10. 
• Double-blind (double dummy) 
• Power study 
• ITT analysis 
• NOTE: This trial is the same as Bensen et al. (Ref ID 2006) and reports the same outcomes (except for Patient’s and Physician’s global assessment) and reports the 

additional outcomes of WOMAC pain, stiffness and physical functioning. 
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Study type 
and evidence 
level 

RCT1+ 

Aim To determine the efficacy and safety of celecoxib versus dexibuprofen in adults with hip OA 
Number of 
patients 

N=148 randomised; N=74 (Celecoxib 100 mg b.i.d) N=74 (Dexibuprofen 400mg b.i.d.)   

Patient 
characteristics 

Baseline characteristics Dexibuprofen  Celecoxib  
Age years, mean (SD) 55.30 ± 10.09 53.20 ± 9.41 
Female, (%) 55.41 43.24 
Weight, kg 76.16 ± 14.50 80.98 ± 14.25 
Pain (WOMAC) 10.45 ± 2.32  10.41 ± 2.37  
Physical function (WOMAC) 36.87 ± 7.79 36.84 ± 9.63 

 
• Participants between 19 and 75 with confirmed symptomatic hip OA according to Lequesne and daily joint pain within last 3 months  
• Exclusion criteria were indication for electrotherapy, laser or local thermo/cryotherapy, contraindication NSAIDS, history of autoimmune disease, vascular necrosis of 

femoral head, Paget’s disease, all inflammatory arthritis other than OA, villonodular synovitis and synovial chondromatosis, pre-treatment with NSAIDS with half-life ≥ 12 
hours, pretherapy with oral corticosteroids and ACTH  within 1 month before study medication, and intra-articular injection of corticosteroids within prior 3 months  

• Not allowed to take concomitant antirheumatic drugs, analgesics, anticoagulants, sulfonylureas, physiotherapy on trial joint or topical preparations 



• Stable low-dose aspirin for non-OA conditions was allowed 
• Participants with prior NSAIDS use with a half-life of <12 hours had 3 day washout prior to enrolment  
 

Intervention Celecoxib 100 mg b.i.d. with exact matching placebo tablets to double-blind the study 
Comparison Dexibuprofen 400 mg b.i.d. with exact matching placebo tablets to double-blind the studyday  

 
Length of 
follow-up 

Follow-up visits at day 8 and day 15 (study endpoint) 

Outcome 
measures 

Pain, stiffness, physical function (all WOMAC), pain at night, pain at rest, pain at movement, handicap, restriction of movement, life quality, global efficacy patient judgement, 
global efficacy physician judgement, AEs (GI, CV) 

Effect size • There were no statistically significant differences between the celecoxib and dexibuprofen treatment groups for the outcomes of pain, stiffness, physical function (all 
WOMAC), pain at night, pain at rest, pain at movement, handicap, restriction of movement, life quality, global efficacy patient judgement, global efficacy physician 
judgement 

AEs, N (%) Dexibuprofen 400 mg Celecoxib 100 mg 
Total AEs 20 (27) 21 (28) 
Withdrawals due to AEs 6 (8.1) 8 (10.8) 
GI complaints (8.11) (9.46) 
Cardiovascular complaints 0 (1.35) 

 
• No serious AEs occurred 
 
• Conducted in 4 sites in Austria 
• Randomisation and double-blinding reported but methods for randomisation not described   
• LOCF method used to account for missing data in ITT and per protocol analysis 
• ITT analyses included for safety data, but for efficacy data per protocol analysis is reported, as the authors argue this was more appropriate for an equivalence trial   
• A sample of N=70 participants per treatment group was deemed to have 80% power to detect non-inferiority at 0.025 level between celecoxib and dexibuprofen 
• 15 day study is too short to determine long-term efficacy and AEs 
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Study type 
and evidence 
level 

RCT 1+ 

Aim To determine the efficacy and safety of Meloxicam versus Piroxicam in adults with hip OA 
Number of 
patients 

N=285 randomised; N=129 (Meloxicam 15mg) N=127 (Piroxicam 20mg)  
N=29 participants were given Meloxicam 30 mg and evaluated separately 

Patient Baseline characteristics Meloxicam 15mg/d Piroxicam 20mg/d 



characteristics Age years, mean ± SD 67.2 ± 12.1 67.2 ± 11.4 
Female/male, (%)  62.8/37.2 63.0/37.0 
Hip/knee, N 24/130 31/123 
Duration of OA (yr), mean ± SD  6.2 ± 6.4 5.5 ± 4.7 
Weight (kg) 73.1 ± 14.0 73.9 ± 13.9 

• Participants were 18 years plus, and had clinical diagnosis of hip OA for at least 3 months (X-ray confirmation in target hip, at least moderate pain on active movement of 
hip) and were able to perform their daily routine 

• Exclusion criteria were treatment with other NSAIDS, any other analgesics (except paracetamol), or anti-inflammatory drugs  
• Participants receiving medication for concomitant diseases were allowed to continue their medication apart from drugs excluded by study protocol 
• Massage and exercise were also permitted provided routines remained unchanged during study period 
• All participants with prior NSAIDS use underwent a washout period of 3-7 days 
 

Intervention Meloxicam 15mg once daily  
Comparison Piroxicam 20 mg once daily 
Length of 
follow-up 

Assessment at baseline, week1, week 3, and week 6 (study endpoint) 

Outcome 
measures 

Pain on movement (VAS), worst pain at rest (VAS), patient’s assessment of global efficacy (VAS), reduction in the total index of severity, AEs 

Effect size  
• There was NS difference between the two treatment arms in terms of reductions in pain on movement from baseline to study endpoint 
• There was NS difference between the two treatment arms in terms of reductions in worst pain at rest from baseline to study endpoint 
• There was NS difference between the two treatment arms in terms of improvement in patient’s assessment of global efficacy and reduction in the total index of severity 

from baseline to study endpoint 
• 49/129 (38%) participants receiving Meloxicam versus 47/127 (37%) taking Piroxicam reported one or more AE 
• Most common were GI AEs, 20.9% in Meloxicam versus 22.8 % in Piroxicam 
• One severe GI event (perforated duodenal ulcer) in Meloxicam versus three serious GI events (one perforated gastric ulcer, one duodenal ulcers and GI bleeding, one 

gastric ulcer) in Piroxicam group  
 
 

AEs resulting in study withdrawal Meloxicam N=129 Piroxicam N=127 
Pain 1 0 
Abdominal pain 2 2 
Constipation 0 1 
Diarrhea 0 3 
Duodenal ulcer perforated 1 0 
Dyspepsia 6 3 
Gastric ulcer perforated 0 1 
Gastritis 1 0 
Nausea 2 1 
Angina 0 1 



Coughing 1 0 
Dyspnoea 1 1 
Rash 0 1 
Lymphadenopathy 0 1 
Total withdrawals due to AEs 12 10 

• Randomisation method not described 
• Blinding method not described 
• ITT analysis used with LOCF method employed for missing data  
• Power calculation found that a sample size of at least N=160 participants for each treatment group was required to detect a difference between the two groups of 15% or 

more by means of two-sample t-test for primary outcome of pain on movement 
• Since there were less than N=160 participants per group in the ITT analysis, the NS findings for the efficacy outcomes may be due to a lack of power 
• 22 study sites in Sweden, Denmark, Belgium, the Netherlands, and Germany were involved 
• Participants were initially randomised into three groups, with N=29 allocated into a Meloxicam 30mg group, but this group not included in the present analysis (reason not 

reported) 
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Study type 
and evidence 
level 

RCT 1+ 

Aim To determine the efficacy and safety of Etodolac versus Placebo in adults with hip OA 
Number of 
patients 

N=36 randomised; N=20 (Etodolac), N=16 (Placebo) 

Patient 
characteristics 

Baseline characteristics Etodolac N=20 Placebo N=16 
Age years, mean  58 58 
Female/male, N  16/4 11/5 
Duration of OA (yr), mean  5 8 

• Participants were diagnosed with hip OA confirmed by X-ray and clinical criteria and had a positive response to any NSAID use for prior OA treatment  
• Physical therapy and walking aids used prior to study were continued unchanged during study period 
• Participants were required to demonstrate pain flare during the 2-week maximum washout period 
• No further exclusion criteria reported 
 

Intervention Etodolac administered twice daily and begun with lowest dose with titration upwards once tolerance was achieved according to the following dose intervals 100, 200, 300, and 
400 mg/day. Etodolac was alternated twice daily with a matching placebo to coincide with four-times-daily regimen of placebo 

Comparison Placebo administered four times daily. All medications were supplied in tablets that appeared identical 



Length of 
follow-up 

Participants were assessed at baseline, week4, and week 12 (study endpoint) 

Outcome 
measures 

Hip range of motion (abduction, adduction, external rotation, internal rotation), walking time (50 feet), duration of morning stiffness, pain relief (tenderness of joint on motion, 
weight bearing pain, night time pain, mean of all pain evaluations), investigators assessment of global efficacy, patient’s assessment of global efficacy 

Effect size  
Outcomes, improvement from baseline at 12 weeks  Etodolac N=13 Placebo N=11 
ROM Hip adduction 6.4*  -1.9 
ROM External rotation 10.5* -0.9 
ROM Internal rotation 8.9 * 1.7 
Morning stiffness 1.0* 0.0 
Outcomes, difference between baseline and study 
endpoint (12 weeks) 

  

Joint tenderness on pressure (baseline) 2.7 2.6 
Joint tenderness on pressure (12 weeks) 0.9* 0.1 
Weight bearing pain, standing (baseline) 3.2 3.0 
Weight bearing pain, standing (12 weeks) 1.4* 0.1 
Weight bearing pain, walking (baseline) 3.5 3.5 
Weight bearing pain, walking (12 weeks) 1.3* 0.4 
Weight bearing pain, retiring/arising (baseline) 3.5 3.2 
Weight bearing pain, retiring/arising(12 weeks) 1.4* 0.2 
Weight bearing pain, standing from chair (baseline) 3.5 3.4 
Weight bearing pain, standing from chair (12 weeks) 1.5* 0.4 
All weight bearing pain (baseline) 2.9 3.1 
All weight bearing pain (12 weeks) 1.3* 0.0 
Night pain (baseline) 3.5 3.4 
Night pain (12 weeks) 1.4* 0.3 
Investigator’s global assessment (baseline) 3.6 3.6 
Investigator’s global assessment (12 weeks) 1.5* 0.5 
Patient’s global assessment (baseline) 3.9 3.6 
Patient’s global assessment (12 weeks) 1.8* 0.4 

 
• * Etodolac superior to placebo (p ≤ 0.05) 
• There was NS difference between the two treatment arms on the ROM outcome of hip abduction, walking time, and climbing stairs 
• 3/20 study withdrawals from Etodolac group versus 9/16 in placebo group  
 

GI AE’s  Etodolac  Placebo  
Vomiting 0/20 0/16 
Constipation 1/18 0/15 

• Multicentre study conducted at 12 different sites 
• Randomisation method not described 



• Blinding method used matching placebo and all tablets were identical  
• 12/36 were excluded from efficacy analysis either because there was not at least one patient per group per investigation centre or due to protocol violations  
• ITT analysis therefore not used for efficacy analysis 
• NS differences in demographic/clinical characteristics between those included and those excluded from efficacy analysis 
• All 36 trial participants included in safety analysis 
• No power calculation present 
• Small sample size 
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Study type 
and evidence 
level 

RCT1+ 

Aim To evaluate the efficacy, safety and tolerability of lumiracoxib versus placebo in adults with primary OA of the hand.  
Number of 
patients 

N=594 randomised; N=205(lumiracoxib, 200mg), N=193 (lumiracoxib, 400mg), N=196 (placebo). 
International multicentre trial: 52 centres in 4 countries (Canada and Europe). 

Patient 
characteristics 

Baseline characteristics Lumiracoxib 
200 mg  
(N=205) 

Lumiracoxib 
400 mg 
 (N=193) 

Placebo 
 (N=196) 

Age years, mean (SD) 62.0 (12.1) 61.0 (12.4) 62.7 (11.7) 
Female, N (%) 168 (82.0) 160 (82.9) 162 (82.7) 
BMI, kg/m² (SD) 26.6 (4.6) 27.2 (4.9) 27.0 (4.8) 
OA duration, years, mean (SD) 4.9 (4.8) 5.4 (5.3) 5.7 (6.0) 
Prior NSAID therapy, mean (%) 181 (88.3) 160 (82.9) 167 (85.2) 
OA pain intensity, VAS, mm (SD) 70.9 (12.9) 72.2 (13.1) 71.2 (12.6) 
Patient’s global assessment of 
disease activity, VAS, mm (SD) 

60.5 (18.0) 63.7 (15.7) 62.1 (16.0) 

Physician’s global assessment of 
disease activity, VAS, mm (SD) 

59.7 (14.6) 60.0 (13.2) 62.1 (13.3) 

AUSCAN Total score 33.4 (11.0) 34.9 (10.7) 34.9 (11.7) 
 
• Inclusion criteria: all participants had to be ≥ 18 years old with a diagnosis of symptomatic primary OA of the hand (met American College of Rheumatology 

calssification criteria) and had symptoms for at least 3 months.   
• Patients were excluded if they had secondary OA, evidence of active peptic ulceration within the previous 12 months, other types of disease in the target hand or other 

significant medical problems.  



• Patients underwent 3-7 day washout period for NSAIDs and/or other analgesic treatment. Patients were required to have pain intensity ≥40 on a 100 mm VAS in the 
past 24 hrs before baseline measurement. 

• Patients were permitted to take paracetamol (≤2 g/day) as a rescue drug throughout the trial, except from midnight directly before a scheduled study visit. 
• Baseline patient demographics and disease characteristics were similar between the groups except slightly smaller proportion of patients in lumiracoxib 400 group 

received prior treatment with NSAIDs compared with other treatment groups; however this difference was not significant. 
Intervention Lumiracoxib 200mg once daily; Lumiracoxib 400 mg once daily  
Comparison Placebo 
Length of 
follow-up 

2 and 4 weeks (end of study) 

Outcome 
measures 

OA pain intensity (VAS mm); patient’s and physician’s global assessment of disease activity (VAS) mm; AUSCAN scores (total, pain, difficulty in performing daily activities 
DPDA and stiffness); AEs and SAEs. 

Effect size  
• Between-treatment comparisons of least squares means (LSMs) showed that both lumiracoxib groups were significantly better than placebo at reducing overall OA 

pain intensity (treatment-placebo differences: –9.9 mm and –10.2 mm for lumiracoxib 200 mg adn 400 mg respectively; both p<0.001). 
• Both doses of lumiracoxib were significantly better than placebo at week 4 with respect to patient’s and physician’s global assessment of disease activity (all p<0.001) 

and AUSCAN scores of pain, DPDA and stiffness (all p<0.01). 
• Both doses of lumiracoxib were significantly better than placebo for AUSCAN total score in terms of patient’s functional status LSMs (p=0.003 and p<0.001 for 

celecoxib 200 mg and 400 mg respectively). 
• No significant differences were found between treatment groups in terms of QoL (HAQ disability dimension) or patient’s grip strength at week 4 or incidence of 

prespecified GI AEs. 
• Use of paracetamol as a rescue remedy was significantly lower in all treatment groups compared to placebo (lumiracoxib 200 mg, p=0.035; lumiracoxib 400 mg, 

p<0.001). 
 

Outcome at 4 weeks, mean change 
from baseline 

Lumiracoxib 
200 mg  
(N=205) 

Lumiracoxib 
400 mg 
 (N=193) 

Placebo 
 (N=196) 

OA pain intensity, VAS, mm (SD) -28.0 (23.2) -16.3 (24.3) -17.8 (21.4) 
Patient’s global assessment of 
disease activity, VAS, mm (SD) 

-30.0 (24.3) -20.9 (22.9) -18.7 (20.1) 

Physician’s global assessment of 
disease activity, VAS, mm (SD) 

-19.3 (20.0) -9.4 (20.0) -12.5 (19.6) 

AUSCAN Total score, mean (SD) -7.7 (11.5) -10.5 (12.0) -5.6 (11.3) 
AUSCAN Pain score, mean (SD) -3.0 (4.2) -3.9 (4.5) -2.1 (4.1) 
AUSCAN DPDA score, mean (SD) -4.3 (7.3) -6.0 (7.5) -3.1 (7.0) 
AUSCAN Stiffness score, mean (SD) -0.6 (1.0) -0.7 (1.0) -0.4 (0.9) 
SAEs, N (%) 0 (0.0) 0 (0.0) 0 (0.0) 
AEs, N (%) 51 (24.9) 32 (16.6) 42 (21.4) 
AEs suspected to be related to study 
drug, N (%) 

22 (10.7) 9 (4.7) 11 (5.6) 

GI disorders, N (%) 25 (12.2) 15 (7.8) 13 (6.6) 



Withdrawals, N (%) 10 (4.9) 11 (5.7) 14 (7.1) 
Withdrawals due to lack of efficacy, N 
(%) 

4 (1.9) 2 (1.0) 0 (0.0) 

Withdrawals due to AEs, N (%) 5 (2.4) 3 (1.6) 3 (1.5) 
Pre-specified AEs, N (%)* 

GI events 
Peripheral oedema 
CV events (including chest pain) 

21 (10.2) 
20 (9.8) 
1 (0.5) 
0 (0.0) 

12 (6.2) 
11 (5.7) 
0 (0.0) 
1 (0.5) 

13 (6.6) 
12 (6.1) 
0 (0.0) 
1 (0.5) 

Nausea, % patients 4.9 1.6 1.5 
Deaths, N (%) 0 (0.0) 0 (0.0) 0 (0.0) 
Rescue remedy of paracetamol, % 
patients 

52.2 43.3 61.9 

*pre-specified AEs and ulcers included abdominal pain, constipation, diarrhoea, nausea, vomiting, dyspepsia, dysphagia, loose stools, ulcers (oesphageal, peptic, gastric, 
duodenal, gastroduodenal, GI, pyloric) or any of these conditions aggravated. 
 
• Randomisation 1:1:1 ratio; method not mentioned. 
• Double-blind 
• Power study 
• Not true ITT analysis (patients who received at least one dose of study drug) 
• Study duration only 4 weeks 

Funding Novartis Pharma AG, Basel, Switzerland.  
Ref Id 2016 
Bibliographic 
reference 

M. B. Jennings and D. M. Alfieri. A controlled comparison of etodolac and naproxen in osteoarthritis of the foot. Lower Extremity 4 (1):43-48, 1997. 
 

Study type 
and evidence 
level 

RCT1+ 

Aim To evaluate the efficacy and safety of etodolac versus naproxen in adults with foot OA.  
Number of 
patients 

N=60 randomised; N=29 (etodolac), N=31 (naproxen) 
Single centre trial 

Patient 
characteristics 

Baseline characteristics Etodolac 
(N=29) 

Naproxen (N=31) 

Age years, mean (SD) 45.0 (9.3) 50.8 (10.9) 
Female, N 22 23 
Weight, Lbs (SD) 184 (45) 186 (41) 

 
• Inclusion criteria: all participants had to be between 31 ad 71 years old with symptomatic OA of the foot or ankle or both. 
• Patients were excluded if they were already stable with etodolac or naproxen or who would have been treated with other NSAIDs during the study interval; had history 

of anaemia, liver disease, renal disease, stomach ulcer or NSAID allergy. 



• Patients had to discontinue all anti-inflammatory and analgesic therapy. 
• There were no significant differences between the groups at baseline regarding demographic characteristics except patients in the naproxen group were significantly 

older. 
Intervention Etodolac, 400 mg twice daily 
Comparison Naproxen, 500 mg twice daily 
Length of 
follow-up 

1, 3 and 5 weeks (end of study) 

Outcome 
measures 

Patients’ overall pain assessment (VAS), Pain perception (McGill Short Form), physical assessments (walking speed, joint tenderness, swelling);  Activities of Daily Living 
(Walk down 5 steps, walk up 5 steps, chores, running errands, walk on flat surface); AEs. 

Effect size  
• There was no significant difference between treatments with respect to Patients’ overall pain assessment using VAS, Physicians’ assessments of walking speed, joint 

tenderness and swelling (data not given). 
• Patients in the naproxen group showed a significantly larger decrease (p<0.02) in self-assessed resting pain in the right foot and significantly greater increase (p<0.03) in 

the ability to walk up 5 steps. 
• There were no significant differences between the groups in any type of pain perception (assessed by McGill Short Form) except for a significantly greater improvement 

in the measures of gnawing and shooting pains (p<0.04) in the naproxen group. 
• The most common side effects were GI reactions followed by CNS effects. There was no significant difference between the groups in the occurrence of side effects (data 

not given). 
 

Etodolac (N=16) Naproxen (N=11) Outcome Baseline Week 5 Baseline Week 5 p value 

Walk down steps, mean score (SD) 1.56 (0.81) 0.56 (0.73) 1.36 (0.50) 0.91 (0.83) 0.27 
Walk up steps, mean score (SD) 1.87 (0.88) 0.50 (0.52) 1.54 (0.69) 1.27 (0.79) 0.03 
Chores, mean score (SD) 1.25 (0.77) 0.62 (0.72) 1.45 (0.52) 0.91 (0.70) 0.77 
Running errands, mean score (SD) 1.25 (0.68) 0.62 (0.50) 1.64 (0.50) 1.00 (0.77) 0.68 
Walk on flat surface, mean score (SD) 1.19 (0.65) 0.37 (0.50) 1.18 (0.60) 1.18 (0.75) 0.08 
Patients’ overall pain assessment, VAS, mm (SD) 57 (19) 29 (21) 67 (16) 48 (14) n/a 
Withdrawals, N / total N (%) 13 / 29 (45%) 13 / 31 n/a 
Withdrawals due to side effects, N (%) 6 / 29 (21%) 8 / 31 (26%) n/a 
Side-effects, N 12 / 16 15 / 31  

 
• Randomisation method not mentioned. 
• Double-blind  
• Small sample size 
• High number of withdrawals 

Funding Not mentioned 
Ref Id 2018 
Bibliographic 
reference 

Clarke B. Chikanza IC. A comparative study of the efficacy and toxicity of etodolac and naproxen in the treatment of osteoarthritis.  The British journal of clinical practice. 48 
(2):67-69, 1994. 



 
Study type 
and evidence 
level 

RCT (cross-over) 1+ 

Aim To determine the efficacy and safety of Etodolac versus Naproxen in adults with knee or hip OA 
Number of 
patients 

N=76 randomised; N=39 (Etodolac/Naproxen) N=37 (Naproxen/Etodolac)  

Patient 
characteristics 

Baseline characteristics E/N N/E 
Age years, (median) 61 63 
Female/male, N 30/9 29/8 
Weight, kg, mean ± SD 75.4 ± 11.6 67.8 ± 12.0 

• Ratio of patients with hip or knee OA not reported 
• No other baseline characteristics reported 
• Participants recruited with radiologically proven and symptomatic OA of hips and/or knees 
• Exclusion criteria were previous history of intolerance to either of the test drugs, presence of concomitant disease that might affect joints, severe alcoholism, pregnancy, 

malignancy, psychotic disorders, diabetes, presence of other major organ disease, use of corticosteroids within 6 months 
• No analgesics or anti-inflammatory drugs other than study medication were permitted in study period 
• Paracetamol allowed during study period, but its use was discouraged 
• Washout period for 7 days prior to 4 weeks initial treatment, with a further 7 days washout period in week 5, followed by 4 weeks of treatment with alternative drug 
 

Intervention Etodolac 300mg twice daily, with time of dosage standardised, and all medication of identical appearance 
Comparison Naproxen 500mg twice daily, with time of dosage standardised, and all medication of identical appearance 
Length of 
follow-up 

Follow-up at baseline, weeks 1, 2, 5, 6, 7 and 10 (study endpoint) 

Outcome 
measures 

Pain intensity, night pain, early morning stiffness, AEs 

Effect size  
 
• There was NS difference in the extent to which the two treatments reduced early morning stiffness and night pain 
• Naproxen was preferred by 18 participants versus 7 who preferred etodolac for reducing pain intensity (p=0.044), while 47 participants did not have a preference for 

either drug 
• AEs were identified in 38 participants taking Etodolac, 34 taking naproxen, and 29 in the placebo washout stage 
  
 

Reasons for withdrawal Etodolac  Naproxen  Washout 
AE 7 2 1 
Insufficient response 2 0 0 
Protocol deviation 1 2 0 
Withdrawal of consent 1 1 1 
No worsening of condition 0 0 3 



Other medical reason 0 1 0 
Total  9 6 5 

 
• The authors report that incidence of gastric side-effects was the same in participants treated by either agent (data not shown) 
• Randomisation used a schedule prepared prior to the study – no other details provided 
• Double-blinding method – all medication was of identical appearance 
• ITT analysis used, plus tests for sequence effect and treatment by period interaction 
• No power calculation reported 

Funding Not reported, although Ayerst Laboratories supplied study drugs and statistical analysis 
Ref Id 2009 
Bibliographic 
reference 

J. Hosie, M. Distel, and E. Bluhmki. Meloxicam in osteoarthritis: A 6-month, double-blind comparison with diclofenac sodium. British Journal of Rheumatology 35 (SUPPL. 
1):39-43, 1996. 
 

Study type 
and evidence 
level 

RCT 1+ 

Aim To determine the efficacy and safety of Meloxicam versus Diclofenac Sodium in adults with knee or hip OA 
Number of 
patients 

N=336 randomised; N=169 (Meloxicam) N=167 (Diclofenac)  

Patient 
characteristics 

Baseline characteristics Meloxicam N=169 Diclofenac N=166* 
Age years, mean ± SD 64.3 ± 9.6 64.2 ± 11.5 
Female/male, N 100/69 98/68 
Brocha Index (%) 18.4 ± 21.3 20.9 ± 25.5 
Duration of OA (yr)  5.6 ± 5.4 7.0 ± 7.0* 
Most painful joint (%) 24 hip/76 knee 34 hip/66 knee 

• Duration of OA significantly longer in Diclofenac versus Meloxicam group (p<0.05) 
• Data from one participant in Diclofenac not included in ITT as results were omitted from database in error 
• Participants eligible if 18 years plus, with clinical and radiographically confirmed OA of hip or knee with symptoms present for at least 3 months 
• Exclusion criteria were pregnancy, lactating or of childbearing potential and not taking adequate contraceptive measures, concomitant clinically unstable disease, 

clinically relevant laboratory test abnormalities, active peptic ulcer within last 6 months, hypersensitivity to analgesics/ antipyretics/NSAIDS, received treatment with any 
drug/procedure that might interact with or obscure action of the study medication 

• Patients receiving medications not considered to affect the study outcome were allowed to continue with treatment 
• Massage and exercise were continued unchanged during study period 
• Washout period of at least 3 days for all participants on current NSAIDS 

Intervention Meloxicam 7.5 mg once daily for 6 months, with double-dummy technique used to maintain blinding 
Comparison Diclofenac sodium 100 mg once daily for 6 months, with double-dummy technique used to maintain blinding 
Length of 
follow-up 

Follow-up after 2 weeks, and at 1, 2, 3, and 6 months of treatment (study endpoint) 

Outcome 
measures 

Overall pain in affected joint (VAS), pain on movement (VAS), global efficacy (VAS), duration of stiffness (minutes), quality of life profile (total score), AEs 



Effect size  
• There were NS differences between the Meloxicam and Diclofenac treatment arms at study endpoint for any of the efficacy outcomes (Overall pain in affected joint, pain 

on movement, global efficacy, duration of stiffness, quality of life profile) 
• Median dose of concomitant paracetamol was significantly lower in the Meloxicam group versus Diclofenac (185 vs 245 mg/day, p=0.0123), although the proportions of 

participants taking paracetamol were comparable in each treatment arm 
 
 

AEs Meloxicam N=169 Diclofenac N=167 
Total AEs, N (%) 101 (59.8) 101 (60.5) 
GI disorders, % 26.6 27.7 
Respiratory tract complaints, % 13 11.4 
Serious AEs, N (%) 3 (1.8) 7 (4.1) 

 
• Three serious AEs in Meloxicam group were renal calculi, constipation and rectal bleeding, brain tumour 
• Seven serious AEs in Diclofenac group were melaena, deep vein thrombosis, renal calculi, radical mastectomy, incisional hernia and circumcision, fatal MI and pulmonary 

oedema 
 

AEs leading to study withdrawal Meloxicam N=169 Diclofenac N=167 
Body as a whole 6 7 
Cardiovascular 1 1 
CNS 3 2 
Endocrine 1 0 
GI 19 23 
Liver and biliary 0 4 
Muskuloskeletal 3 3 
Neoplasms 0 1 
Psychiatric 3 0 
Resistance mechanism 0 1 
Respiratory 0 3 

 
• Randomisation method not described 
• Double-dummy technique used for blinding 
• ITT analysis used 
• Power calculation present with sample size of N=270 (N=135 per treatment group) required for an alpha of 0.05 and a beta of 0.2  
• Duration of OA significantly longer in Diclofenac versus Meloxicam group (p<0.05), which could have influenced the higher number of AEs identified in the former 

treatment group 
 

Funding Not reported 
Ref Id 1013 
Bibliographic 
reference 

J. Hosie. Efficacy and tolerability of meloxicam versus piroxicam in patients with osteoarthritis of the hip or knee. A six-month double-blind study. Clinical Drug Investigation 13 
(4):175-184, 1997. 



 
Study type 
and evidence 
level 

RCT 1+ 

Aim To determine the efficacy and safety of Meloxicam versus Piroxicam in adults with hip or knee OA 
Number of 
patients 

N=455 randomised; N=306 (Meloxicam), N=149 (Piroxicam) 

Patient 
characteristics 

Baseline characteristics Meloxicam Piroxicam 
Age years, median 65.5 64.0 
Female (%)  58.2 53.7 
Broca Index (%), median 15.3 14.8 
Duration of OA (yr), median 5 5 
Overall pain at baseline (VAS mm), median 63.0 64.0 

• Participants were aged 18 plus with clinically and radiologically confirmed hip or knee OA at least 3 months prior to study entry, were ambulant and demonstrated at least 
moderate overall pain in target joint prior to enrolment 

• Exclusion criteria were pregnancy/lactation/no adequate contraception, hepatic/renal/cardiac/haematological or metabolic disease, receiving therapy for bronchial asthma, 
peptic ulcer during least 6 months, hypersensitivity to analgesics/antipyretics or NSAID, clinically abnormal laboratory values, treatment with oral corticosteroids, intra-
articular corticosteroid injections within previous 3 months, treatment with topical anti-inflammatory agents, anticoagulants, lithium, anti-ulcer drugs, potential orthopaedic 
surgery during study period, active physiotherapy during study period, removal of fluid from effusion of affected joint, other rheumatological diseases. 

• Washout period of 7 days for prior use of study drugs or 3 days for pre-study use of other NSAIDS 
• Participants allowed to receive paracetamol 4g daily as rescue therapy during study period 
 

Intervention Meloxicam 15mg once a day. All capsules were identical in appearance. 
Comparison Piroxicam 20 mg once a day. All capsules were identical in appearance. 
Length of 
follow-up 

Assessments were made at week 2 and after 1, 2, 3 and 6 months (study endpoint) 

Outcome 
measures 

Overall pain in target joint (VAS), patient’s assessment of global efficacy (VAS), pain of movement/activity (VAS), quality of life (22 item questionnaire derived from NHP), 
duration of stiffness, AEs 

Effect size  
• There were NS differences between Meloxicam and Piroxicam groups for any of the efficacy outcomes (overall pain in target joint, patient’s assessment of global efficacy, 

pain of movement/activity, quality of life, duration of stiffness) with regard to changes from baseline to study endpoint  
• Paracetamol consumption was comparable between the treatment groups 
• 74/306 (24.2%) participants in Meloxicam group had GI AEs versus 45/149 (30.2%) in Piroxicam group 
• No CV AEs reported 
• Overall AEs were 174 (56.9%) in Meloxicam group versus 90 (60.4%) in Piroxicam group 
• One serious AE (GI bleeding) in Meloxicam group 
• 45/306 (14.7%) in Meloxicam group versus 28/149 in Piroxicam group were study withdrawals due to AEs 
• GI AEs were principal cause of withdrawal in both groups (Meloxicam 8.3% versus Piroxicam 13.4%) 
 
• Participants randomised in a 2:1 ratio to receive Meloxicam or Piroxicam 
• Randomisation method not described 



• Blinding method used matching placebo tablets  
• Power calculation found that sample size of N=200 was sufficient to detect a 14% difference in treatment groups on primary outcome of overall pain of target joint, so 

study adequately powered 
• ITT analysis used for efficacy and safety analyses (included all protocol violators and study withdrawals due to lack of efficacy or AEs) 
 

Funding Dr Carl Thomae, Biberach, Germany 
Ref Id 161 
Bibliographic 
reference 

Leung AT, Malmstrom K. et al. Efficacy and tolerability profile of etoricoxib in patients with osteoarthritis: A randomized, double-blind, placebo and active-comparator 
controlled 12-week efficacy trial. Current medical research and opinion. 18 (2):49-58, 2002. 
 

Study type 
and evidence 
level 

RCT 1++  

Aim To evaluate the efficacy and safety of Etoricoxib compared to Naproxen and placebo in adults with knee or hip OA.  
Number of 
patients 

N=501; N=224 (Etoricoxib), N=221 (Naproxen), N=56 (Placebo) 
International multicentre trial: 48 centres in 19 countries worldwide. 

Patient 
characteristics 

Baseline characteristics Etoricoxib (N=224) Naproxen (N=221) Placebo  
(N=56) 

Age, years (SD) 62.93 (9.23) 63.16 (9.25)  64.09 (8.91) 
Female, N (%) 173 (77.2) 173 (78.3) 46 (82.1) 
Body weight, kg (SD) 79.58 (15.06) 78.09 (14.97) 83.35 (18.58) 
OA duration, years (SD) 5.88 (6.04) 6.25 (6.46) 6.30 (6.35) 
WOMAC Pain, VAS, mm (SD) 64.91 (16.76) 65.64 (17.13) 68.70 (15.67) 
WOMAC Physical function (SD) 64.03 (18.82) 63.71 (18.01) 68.95 (14.38) 
Patient Global assessment of disease status, VAS, 
mm (SD) 

66.90 (19.96) 67.81 (19.08) 73.55 (16.73) 

Primary joint, N (%) 
Hip 
Knee 

 
54 (24.1) 
170 (75.9) 

 
58 (26.2) 
163 (73.8) 

 
12 (21.4) 
44 (78.6) 

Prior therapy 
Paracetamol 
NSAIDs 

 
12 (5.4) 
212 (94.6) 

 
22 (10.0) 
199 (90.0) 

 
4 (7.1) 
52 (92.9) 

ARA functional class 
I 
II 
III 

 
43 (19.2) 
127 (56.7) 
54 (24.1) 

 
43 (19.5) 
132 (59.7) 
46 (20.8) 

 
10 (17.9) 
36 (64.3) 
10 (17.9) 

 
• All participants were ≥ 40 years of age with a diagnosis of knee or hip OA (based on clinical and radiographic criteria), were ARA functional class I, II or III, had 

symproms for at least 6 months; in otherwise good general health.  
• Patients required to be regular users of NSAID, selective COX-2 inhibitors or paracetamol and demonstrate minimum level of disease activity at screening, <80 mm on 

WOMAC OA Index question 1(pain on walking on flat surface). 



• Users of analgesia had to demonstrate worsening of pain after a pre-specified washout period based on drug half-life. 
• Patients were excluded if they had past history of coronary atherosclerotic disease with active angina or congestive heart failure, uncontrolled hypertension, history of 

stroke, TIA in previous 2 years. Patients with co-morbid conditions for which NSAIDs are contraindicated.  
• Patients who had received intra-articular steroids or immunosuppressant therapy within 3 months or systemic steroids, misoprostol, sucralfate within 1 month prior to 

study entry, regular users of PPIs or H2-blockers were also excluded. 
• PPIs and H2-blockers were permitted at over-the-counter and prescription doses, as needed, after randomisation to therapy. 

Patients were permitted to take paracetamol (up to 2600 mg/day) as a rescue drug throughout the trial. 
Intervention Etoricoxib, 60 mg 
Comparison Naproxen, 500 mg, Placebo 
Length of 
follow-up 

Measurements were taken at 2, 4, 8 and 12 weeks (end of study period)  

Outcome 
measures 

WOMAC (pain, physical function, stiffness, pain walking on flat surface); Patient and investigator global assessment of disease status and response to therapy; Joint 
tenderness; Rescue medication; AEs, SAEs, withdrawals. 

Effect size • Over 12 weeks, etoricoxib and naproxen showed significantly greater improvements in all efficacy parameters compared to placebo (p<0.05) except the use of rescue 
medicine for etoricoxib versus placebo there was no significant difference. 

• No significant differences between treatment effects were observed between centres. 
• Significantly fewer patients in the etoricoxib and naproxen groups discontinued the study treatment due to lack of efficacy compared to placebo (p≤0.028). 

 
Outcome, mean change from baseline, time-
weighted average response over 12 weeks 
(95% CI) 

Etoricoxib Naproxen  Placebo ) 

WOMAC pain, VAS, mm -25.76 (-28.58 to -22.94) -25.32 (-28.13 to -22.50) -15.33 (-20.70 to –9.96) 
WOMAC Physical function, VAS, mm -20.88 (-23.69 to –18.08) -20.73 (-23.53 to -17.93) -12.46 (-17.80 to –7.12) 
Patient global assessment of disease status 
(VAS) 

-25.93 (-28.90 to -22.95) -24.18 (-27.15 to -21.21) -16.59 (-22.26 to –10.92) 

Patient global assessment of response to therapy, 
Likert scale 

1.78 (1.65 to 1.91) 1.85 (1.72 to 1.98) 2.40 (2.15 to 2.65) 

Investigator global assessment of disease status, 
Likert scale 

-1.35 (-1.46 to –1.24) -1.32 (-1.43 to –1.21) -0.81 (-1.01 to –0.61) 

WOMAC stiffness, VAS, mm  -24.37 (-27.41 to –21.34) -23.41 (-26.44 to -20.37) -14.94 (-20.72 to –9.17) 
Investigator global assessment of response to 
therapy, Likert scale 

1.66 (1.53 to 1.79) 1.74 (1.62 to 1.87) 2.31 (2.07 to 2.56) 

Joint tenderness -0.91 (-1.01 to –0.81) -0.87 (-0.97 to –0.77) -0.63 (-0.82 to –0.44) 
Rescue paracetamol, tablets/day 0.67 (0.52 to 0.81) 0.60 (0.46 to 0.75) 0.96 (0.68 to 1.24) 
WOMAC pain walking on flat surface, VAS, mm -35.10 (-38.19 to –32.01) -33.30 (-36.39 to -30.21) -23.64 (-29.51 to –17.77) 

p<0.001 for all end-points for etoricoxib and naproxen vs. placebo, except naproxen for joint tenderness (p<0.05).  
 
 



AEs, Patients N (%) Etoricoxib (N=224) Naproxen  
(N=221) 

Placebo  
(N=56) 

Withdrawals 20 (8.9) 37 (16.7) 12 (21.4) 
Withdrawal due to lack of 
efficacy 

7 (3.1, 95% CI 0.8 to 
5.4)) 

7 (3.2, 95% CI 0.9 to 
5.5) 

6 (10.7, 95% CI 2.6 to 
18.8) 

Withdrawal due to AE 5 (2.2) 24 (10.9) 6 (10.7) 
Drug-related AEs 57 (25.4) 69 (31.2) 14 (25.0) 
SAEs 1 (0.4) 7 (3.2) 0 (0.0) 
Abdominal pain 4 (1.8) 12 (5.4) 1 (1.8) 
Diarrhoea 10 (4.5) 7 (3.2) 3 (5.4) 
Dyspepsia 6 (2.7) 11 (5.0) 1 (1.8) 
Epigastric discomfort 11 (4.9) 18 (8.1) 3 (5.4) 
Heartburn 9 (4.0) 14 (6.3) 4 (7.1) 
Nausea 9 (4.0) 12 (5.4) 2 (3.6) 
GI nuisance symptoms 

Overall 
Discontinuous 

 
45 (20.1) 
3 (1.3) 

 
73 (33.0) 
10 (4.5) 

 
11 (19.6) 
1 (1.8) 

Confirmed PUBs*  0 (0.0) 1 (0.5) 0 (0.0) 
Congestive heart failure 0 (0.0) 5 (2.3) 0 (0.0) 
Hypertension 17 (7.6) 7 (3.2) 5 (8.9) 

*Upper GI perforation, Ulcer, obstruction or bleeding events 
 
• Randomisation method was by computer generated allocation schedule 1:4:4 schedule (placebo, etoricoxib, naproxen).  
• Double-blind 
• Power study 
• Not true ITT analysis for efficacy outcomes, but only 2 patients missing in each group 

Funding Grant from Merck and Co. Inc.  
Ref Id 83 
Bibliographic 
reference 

G. Perpignano. Double-blind comparison of the efficacy and safety of etodolac SR 600 mg u.i.d. and of tenoxicam 20 mg u.i.d. in elderly patients with osteoarthritis of the hip 
and of the knee. International journal of clinical pharmacology research. 14 (5-6):203-216, 1994. 
 

Study type 
and evidence 
level 

RCT1+ 

Aim To determine the efficacy and safety of Etodolac SR versus Tenoxicam in adults with knee or hip OA 
Number of 
patients 

N=120 randomised; N=60 (Etodolac SR) N=60 (Tenoxicam)  

Patient 
characteristics 

Baseline characteristics Etodolac Tenoxicam 
Age years, (mean ± SD) 70.4 ± 4.5 71.0 ± 4.8 
Knee/hip, N 49/11 44/16 



Female/male, N 51/9 55/5 
Global pain (VAS mm), (mean ± SD) 69.2 ± 11.8 72.0 ± 13.0 
Pain at active movement of affected joint (PAM score 1-5) 3.5 ± 0.8* 3.8 ± 0.8* 

• *p<0.01 between groups 
• Participants diagnosed with OA of hip or knee according to K-L scale grade 3 or 4 criteria, plus X-ray, VAS global pain score of 4 plus, and Lequesne score of 8 plus 
• Exclusion criteria were hypersensitivity to NSAIDS (including aspirin), no prior NSAID use, use of investigational NSAIDS within previous month, active peptic ulcer, 

history of GI ulcer or bleeding associated with NSAIDS use within last 3 years, significant renal, hepatic, haematological or cardiovascular disease, concomitant disease 
with possible effect on joints, co-existence of any connective-tissue disorder, major surgery within last 6 weeks, diabetes treated with hypoglycaemic agents or with 
significant complications, alcoholism or drug use within last year, significant psychiatric disorder, past/present malignancy except successfully resected basal-cell 
carcinoma, history of skin disorders precipitated or aggravated by drugs, current or recent severe infections including TB, or anti-TB prophylaxis, oral corticosteroids within 
previous 6 months, intra-articular or parenteral corticosteroid injections within previous 4 weeks, anticoagulants, significant abnormalities in laboratory tests performed 
prior to start of therapy 

• At screening, participants still taking NSAIDS, or having recently taken them were required to observe a washout period of 7-14 days 
• Medications for chronic conditions and acute conditions were allowed if these did not conflict with exclusion criteria 

Intervention Participants meeting inclusion/exclusion criteria at screening were assigned to receive one tablet of 600 mg Etodolac SR plus one capsule of placebo. Medications were 
packaged individually.  Participants were instructed to take one of each type of tablet once daily in the evening.  

Comparison  Participants meeting inclusion/exclusion criteria at screening were assigned to receive one tablet of 20mg Tenoxicam SR plus one capsule of placebo. Medications were 
packaged individually.  Participants were instructed to take one of each type of tablet once daily in the evening. 

Length of 
follow-up 

Follow-up visits at weeks 2, 4, and 8 weeks (study end-point) 

Outcome 
measures 

Global pain (VAS), pain at active movements of affected joint (PAM 1-5 scale), night pain (1-5 scale), joint tenderness (1-5 scale), joint motility at flexion, Lequesne index, 
patient assessed clinical condition, investigator assessed clinical condition, endoscopy of upper GI-tract (N=60 sub-group), AEs 

Effect size • There were NS differences between the treatment groups at study endpoint or any other assessment period for any of the efficacy outcomes (Global pain, PAM, night 
pain, joint tenderness, joint motility at flexion, Lequesne index, patient assessed clinical condition, investigator assessed clinical condition) 

• N=24 etodolac, N=29 tenoxicam repeated endoscopy after 8 weeks of treatment 
• N=2 in etodolac group withdrew from study due to intolerance (constipation, epigastric pain) 
 

Endoscopic evaluation at 8 weeks, N Etodolac N=24 Tenoxicam N=29 
Ulcer at duodenum 1 2 
Ulcer at antrum 1 0 

 
• For both erosive and bleeding lesions that occurred in the fundus, antrum and duodenum areas of the stomach, statistically significant worsening from baseline of the 

endoscopic score was detectable after therapy only in patients treated with Tenoxicam (ANOVA RM p<0.05; Wilcoxon rank test: p<0.03), but not in the Etodolac group  
• Among participants with normal baseline endoscopy, 1 in Etodolac group versus 8 in Tenoxicam group presented lesions of stomach mucosa (p<0.031) 
• N=12 (20%) study withdrawals, N=7 (11.6%) Tenoxicam versus N=5 (8.3%) Etodolac due to study drug intolerance 
• N=14/60 (23.3%) AEs in Tenoxicam versus N=5/60 (8.3%) in Etodolac group (p<0.05); N=2 serious AEs in Tenoxicam group versus N=1 in the Etodolac group  
 

GI AEs at 8 weeks, N Etodolac N=60 Tenoxicam N=60 
Epigastric pain 2 9 



Constipation 2 1 
Hemianopsia 1 0 
Hemiplegia 0 1 

 
• Conducted in 4 sites in Italy 
• Randomisation used was predetermined schedule provided by Wyeth Italia – no other details provided 
• Double-blinding by double-dummy method 
• Study with sample size N=60 per group had 80% power 
• Study completers analysis reported for both efficacy and endoscopy study endpoint results, no ITT findings reported  
• Study was 8 weeks long 

Funding Not reported, although Wyeth Italia monitored the study 
Ref Id 2033 
Bibliographic 
reference 

T. Pincus. Patient Preference for Placebo, Acetaminophen (paracetamol) or Celecoxib Efficacy Studies (PACES): two randomised, double blind, placebo controlled, crossover 
clinical trials in patients with knee or hip osteoarthritis. Annals of the rheumatic diseases. 63 (8):931-939, 2004. 
 

Study type 
and evidence 
level 

RCT1+ 

Aim Two identically designed crossover RCT’s that investigated the efficacy and safety of celecoxib versus placebo versus paracetamol in adults with knee or hip OA. Data for the 
paracetamol arms was not extracted, since it was not relevant for this question.  

Number of 
patients 

N=356 randomised; N=122 (Celecoxib-placebo crossover group) N=234 (Placebo-celecoxib crossover group)  

Patient 
characteristics 

Baseline characteristics Celecoxib-placebo (N=60) Placebo-celecoxib (N=115) 
PACES-a   
Age years, mean (SD) 65.5 (1.28) 62.5 (0.96) 
Knee as index joint (%) 82.7 81.4 
OA duration, years, mean (SD) 10.7 (1.29) 9.0 (0.85) 
% taking NSAID for OA 66.7 67.0 
Female, (%) 51.7 62.6 
MDHAQ pain VAS (0-100) 51.1 (2.47) 55.1 (1.78) 
PACES-b Celecoxib-placebo (N=62) Placebo-celecoxib (N=119) 
Age years, mean (SD) 62.7 (1.28) 62.8 (0.90) 
Knee as index point (%) 90.3  83.2 
OA duration, years, mean (SD) 8.2 (0.87) 8.3 (0.75) 
% taking NSAID for OA 71.0 62.2 
Female, (%) 71.0 71.4 
MDHAQ pain VAS (0-100) 53.8 (2.45) 52.3 (1.89) 

 
• Participants were aged 45 years plus diagnosed with knee or hip OA according to radiographic K-L grade 2-4 
• Score of 40-90 mm VAS pain and candidate for long-term treatment with Cox-2’s or analgesic agents 



• Exclusion criteria were medical comorbidities, RA, inflammatory arthritis, acute joint trauma, chronic pain syndrome, requires surgery during study course, use of oral or 
parenteral corticosteroids within 2 months, or intra-articular injections of HA within 9 months 

• Pregnant or lactating women excluded  
• Other NSAIDS and analgesic drugs discontinued prior to and throughout the study with a 3-7 days washout period prior to randomisation and initial treatment allocation 
• Participants had a second 3-7 day washout period before treatment period 2 
 

Intervention Celecoxib 200 mg/day for 6 weeks taken in the morning plus one or two placebo tablets 
Comparison  Placebo for 6 weeks 

 
Length of 
follow-up 

Efficacy evaluated after period 1 (6 weeks) and period 2 (total of 12 weeks) 

Outcome 
measures 

Target joint (WOMAC), pain (MDHAQ VAS), GI distress (MDHAQ VAS), AE’s (GI), patient preferences for study drugs 

Effect size • For PACES-a, improvements on target joint (WOMAC) between baseline and 6 weeks favoured celecoxib versus placebo for both treatment periods p=0.002; p=0.007) 
• For PACES-b improvements on target joint (WOMAC) between baseline and 6 weeks favoured celecoxib versus placebo for both treatment periods p<0.001; p<0.001) 
• For PACES-a, improvements on pain scores (MDHAQ VAS) between baseline and 6 weeks favoured celecoxib versus placebo for both treatment periods (p<0.001; 

p=0.002) 
• For PACES-b, improvements on pain scores (MDHAQ VAS) between baseline and 6 weeks favoured celecoxib versus placebo for treatment period1 (p=0.003), but just 

missed statistical significance for period 2 (p=0.054) 
• For PACES-a, participants had statistically significant greater GI distress (MDHAQ VAS GI scale) between baseline and 6 weeks in the celecoxib compared to the 

placebo group in the second treatment period (p=0.003), but between-group differences were NS in the first treatment period (p=0.269) 
• For PACES-b there were NS differences between celecoxib and placebo in terms of GI distress (MDHAQ VAS GI scale) in either treatment period 
• In PACES-a, 71/136 (52.2%)  ‘all completers’ preferred celecoxib versus 31/136 (22.8%) who preferred placebo versus 34/136 (25%) with no preference (OR 1.21, 

p<0.001) 
• In PACES-b, 76/134 (56.7%)  ‘all completers’ preferred celecoxib versus 32/134 (23.9%) who preferred placebo versus 26/134 (19.4%) with no preference (OR 2.47, 

p<0.001) 
 

Aes, N (%) Celecoxib N=350 Placebo N=289 
PACES-a   
Serious AE’s  1 (0.3) 4 (1.4) 
Diarrhoea 8 (2.3) 4 (1.4) 
Dyspepsia 10 (2.9) 3 (1.0) 
Nausea 7 (2.0) 5 (1.7) 
Flatulance 8 (2.3) 1 (0.3) 
PACES-b   
Serious AE’s  2 (0.5) 1 (0.4) 
Diarrhoea 6 (1.6) 4 (1.5) 
Dyspepsia 6 (1.6) 2 (0.7) 
Nausea 8 (2.1) 3 (1.1) 
Flatulance 3 (0.8) 1 (0.4) 



 
• No other GI or CV AE’s reported 
• Both trials had two period, double blind, double-dummy crossover design 
• Methods of randomisation not described 
• Sample size planned to have at least 90% power at the 0.05 significance level for total WOMAC VAS pain score during period 1 for at least 150 patients for each of the 

celecoxib and placebo groups 
• LOCF method used to account for missing data 
• ITT analysis population defined as all participants who received a single dose of study drug in period 1 
• ITT results only presented for all outcomes apart from patient preferences for study drug 
• Sites that enrolled fewer than 5 participants were pooled to allow for adjustment for site in the analysis 
 

Funding Study sponsored by Pfizer Corporation 
Ref Id 47 
Bibliographic 
reference 

H. Røgind. Comparison of etodolac and piroxicam in patients with osteoarthritis of the hip or knee. Scandinavian journal of rheumatology Supplement. 98 (suppl):114, 1994. 
 

Study type 
and evidence 
level 

RCT 1+ 

Aim To determine the efficacy and safety of Etodolac versus Piroxicam in adults with hip  or knee OA 
Number of 
patients 

N=271 randomised; N=138 (Etodolac), N=133 (Piroxicam) 

Patient 
characteristics 

Baseline characteristics Etodolac N=138 Piroxicam N=133 
Age years, mean ± SD 67.0 ±10.7 67.5 ± 11.5 
Female (%)  79.7 77.4 
Weight (kg), mean ± SD 72.5 ± 13.6 73.6 ± 13.8 
Hip/knee 55/83 56/77 

• Participants were aged 40 plus with radiologically proven OA of hip or knee with at least two of 3 symptoms (weight-bearing pain, joint stiffness, pain on motion) 
• Pregnancy and lactation were exclusion criteria, and women of childbearing age were required to use contraception 
• Exclusion criteria were impaired renal/liver function, history of GI bleeding or peptic ulcer, inflammatory joint disease, allergy towards aspirin or other NSAIDS 
• Use of lithium, H2-antagonists, anticoagulants, systemic or intra-articular corticosteroids within past 2 months, penicillamine, gold, immunosuppressive drugs or cytotoxic 

agents within the previous 6 months were criteria for exclusion 
• 1-week washout period prior to baseline assessment 
 

Intervention Etodolac 300mg twice a day 
Comparison Piroxicam 20 mg once a day. Study was blinded with placebo tablets of Etodolac/Piroxicam design 
Length of 
follow-up 

Assessments were made at baseline, week 4, and week 8 (study endpoint) 

Outcome 
measures 

Patient’s assessment of global efficacy, investigator’s assessment of global efficacy, pain at rest, weight bearing pain, morning stiffness, AEs 

Effect size  



• There were NS differences between Etodolac and Piroxicam groups for any of the efficacy outcomes (patient’s assessment of global efficacy, investigator’s assessment 
of global efficacy, pain at rest, weight bearing pain, morning stiffness) at study endpoint  

• N=14 early dropouts had only baseline data available and so were excluded from efficacy analysis; N=11 participants excluded from analysis due to protocol violations 
(N=5 Etodolac, N=6 Piroxicam); N=6 participants contributed no efficacy data since they were withdrawn at week 4 without evaluation of efficacy 

• Efficacy analysis based on N=240 participants (Etodolac N=121, Piroxicam N=119) 
• N=99 participants reported at least one AE, with significantly fewer AEs in Etodolac versus Piroxicam groups (39/138 versus 60/133; p=0.004) 
 
 
 

AE’s, N  
 

Etodolac N=138 Piroxicam N=133 

GI AEs (participants) 34 (27) 52 (38) 
Upper abdominal pain 14 25 
Lower abdominal pain 1 2 
Ulcer 0 1 
Bleeding 0 2 
Nausea 9 10 
Other GI 10 12 
Cardiovascular AEs 1 3 

• Multicentre study conducted at 19 different sites in Denmark 
• Randomisation method not described 
• Blinding method used matching placebo tablets  
• 31/271 participants excluded from efficacy analysis, so ITT not done for efficacy outcomes  
• Power calculation reported number of participants required to detect difference between the two groups at N=250 overall, so study adequately powered 
 
 

Funding LEO Pharmaceutical Products  
Ref Id 160 
Bibliographic 
reference 

J. R. Sowers and W. B. White. The Effects of cyclooxygenase-2 inhibitors and nonsteroidal anti-inflammatory therapy on 24-hour blood pressure in patients with hypertension, 
osteoarthritis, and type 2 diabetes mellitus. Archives of internal medicine. 165 (2):161-168, 2005. 
 

Study type 
and evidence 
level 

RCT1++ 

Aim To evaluate the efficacy and effects on blood pressure of  celecoxib and rofecoxib compared to naproxen in adults with OA of the hip or knee, diabetes and hypertension.  
Number of 
patients 

N=404 randomised; N=136 (celecoxib), N=138 (rofecoxib), N=130 (naproxen) 
International multicentre trial in 65 centres from 7 countries.  

Patient 
characteristics 

Baseline characteristics Celecoxib 
(N=136) 

Naproxen  
(N=130) 

Age years, mean  61.8 63.6 
Female, % 62 60 



Weight, kg  90.6 92.2 
OA Index, % 

Hip 
Knee 

 
16 
84 

 
10 
90 

Patient’s assessment of arthritis pain, VAS, mm (SD) 49.6 (2.2) 54.0 (2.2) 
Patient’s Global Assessment of Arthritis (SD) 2.9 (0.1) 3.0 (0.1) 
WOMAC total, VAS, mm (SD) 46.2 (1.9) 51.4 (1.8) 
WOMAC pain, VAS, mm (SD) 42.8 (1.9) 48.0 (1.9) 
WOMAC Stiffness, VAS, mm (SD) 49.9 (2.1) 55.1 (1.9) 
WOMAC Physical Function, VAS, mm (SD) 46.2 (1.9) 51.1 (1.9) 

 
• Inclusion criteria: all participants had to have OA of the hip or knee (meeting ACR criteria) requiring daily NSAID therapy; type 2 diabetes being treated with oral 

hypoglycaemic agents and/or insulin; hypertension ( being treated with a stable antihypertensive regimen (at least 6 weeks) of at least an ACE inhibitor.  
• Patients were required to have completed at least 7 days without their current NSAID therapy prior to baseline OA assessment. 
• Ongoing treatment with 81 to 325 mg of aspirin daily (if used for at least 30 days before randomisation) was permitted if treatment could be maintained at a stable dose 

throughout the study. 
• Patients were excluded if they had Type 1 diabetes, RA, night work or shift-work that included nights; serum creatinine concentration >1.5 µmol/L and serum potassium 

concentration >5.4 mmol/L. treatment with drugs that could affect BP, weight or oedema (excluding patient’s stable regimen of antihypertensive agents).  
Intervention Celecoxib, 200 mg once daily 
Comparison Naproxen, 500 mg once daily 
Length of 
follow-up 

1, 2, 6 and 12 weeks (end of study) 

Outcome 
measures 

Patient’s Assessment of Arthritis Pain (VAS); Patients Global Assessment of Arthritis; WOMAC score (Total, Pain, Physical Function); Blood pressure. 

Effect size • Both treatments produced significant improvements from baseline at 12 weeks and there were no significant differences between the treatments except in favour of 
celecoxib versus naproxen for WOMAC stiffness (p=0.02).  

• At Week 12, naproxen significantly increased the mean clinic systolic blood pressure (+3.6 mmHg, p=0.02). There was no significant difference between celecoxib and 
naproxen or in the number of baseline normotensive patients who became hypertensive. 

 
Outcome at end of study, mean change from 
baseline at 12 weeks 

Celecoxib 
(N=136) 

Naproxen  
(N=128) 

Patient’s assessment of arthritis pain, VAS, mm (SD) -18.7 (2.5) -15.0 (2.6) 
Patient’s Global Assessment of Arthritis (SD) -0.4 (0.1) -0.6 (0.1) 
WOMAC total, VAS, mm (SD) -16.3 (1.8) -14.7 (1.9) 
WOMAC pain, VAS, mm (SD) -15.2 (2.0) -15.1 (2.1) 
WOMAC Stiffness, VAS, mm (SD) -19.2 (2.1) -14.6 (2.3) 
WOMAC Physical Function, VAS, mm (SD) -14.6 (1.8) -14.2 (1.9) 
Systolic blood pressure (Ambulatory 24-hr 
measurement), mean mmHg 

-0.3 (1.0) -0.7 (1.1) 



Diastolic blood pressure (Ambulatory 24-hr 
measurement), mean mmHg 

-0.1 (0.6) -1.0 (0.6) 

Cuff systolic blood pressure (clinic measurement), 
mean mmHg 

-1.3 (1.8) 3.6 (1.8) 

Cuff diastolic blood pressure (clinic measurement), 
mean mmHg 

-1.1 (1.1) 0.6 (1.2) 

Baseline normotensive patients who became 
hypertensive, % 

16.2 19.3 

 
 
• Randomisation method: computer-generated radomisation code, each site given block sizes of 3. 
• Double-blind 
• Power study 
• Not true ITT analysis (patients who did not receive study medication were excluded from analysis) 

Funding Pharmacia Corp and Pfizer Inc. 
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Boice JA Ko Wiesenhutter CW. Evaluation of the comparative efficacy of etoricoxib and ibuprofen for treatment of patients with osteoarthritis: A randomized, double-blind, 
placebo-controlled trial. Mayo Clinic proceedings. 80 (4):470-479, 2005. 
 

Study type 
and evidence 
level 

RCT1+ 

Aim To investigate the efficacy and safety of Etoricoxib versus Ibuprofen versus placebo in adults with knee or hip OA. 
Number of 
patients 

N= 528 randomised; N=214 (Etoricoxib), N=210 (Diclofenac), N=104 (Placebo) 

Patient 
characteristics 

Baseline characteristics Placebo Etoricoxib Ibuprofen 
Age years, mean (SD) 59.5 (9.7) 63.1 (10.6) 61.3 (9.6) 
Mean body weight, kg 86.0 88.9 92.2 
OA duration, years, mean (SD) 6.9 (6.8) 7.9 (8.6) 8.2 (7.7) 
Female, N (%) 75 (72.1) 150 (70.1) 147 (70.0) 
Hip/knee, N 24/80 46/168 40/170 
Low dose aspirin use, ≤100 mg/d, N (%) 20 (19.2) 53 (24.8) 44 (21.0) 

• Participants were aged 40 plus with ACR functional class I, II, III hip or knee OA for at least 6 months 
• Candidates with prior joint injuries, rheumatologic, autoimmune or musculoskeletal conditions other than OA were excluded   
• Other exclusions were use of intra-articular steroids/hyaluronic acid to affected joint 3 months prior to study/use of these on other joints within 30 days of randomisation, 

and use of immunosppressants within past 3 months 
• Participants required to discontinue current paracetamol rescue medication at least 12 hours (24 hours for extended release formulations) prior to visit one  
• NSAID therapy discontinued prior to randomisation (washout) and participants were required to demonstrate pain flare 
• PPI’s, H2 blockers, misoprostol allowed as neccessary 



Intervention Etoricoxib 30 mg once daily, with study blinding maintained by using matching placebo tablets for each study medication 
Comparison Ibuprofen 800 mg three times daily, with study blinding maintained by using matching placebo tablets for each study medication; placebo 

Study medication supplied in two coded bottles (A&B) containing active medication or placebo, with participants taking a tablet from bottle A in the morning and 1 tablet from 
bottle B in the afternoon and evening.  

Length of 
follow-up 

Efficacy evaluated at 2, 4, 8, and 12 weeks after initiation of therapy, with Ae’s documented throughout the study.   

Outcome 
measures 

Pain (WOMAC), physical function (WOMAC), stiffness (WOMAC), patients’ global assessment of response to therapy (PGADS), Investigator global assessment of response 
to therapy (IGADS), AE’s (GI and CV) 

Effect size • NS difference between Etoricoxib versus Ibuprofen (least squares mean differences) at study endpoint (12 weeks) in terms of WOMAC pain, physical function and 
PGADS scales (primary outcomes) 

• Both Etoricoxib and Ibuprofen were significantly more effective than placebo for all primary outcomes (all p<0.001) 
• NS difference between Etoricoxib versus Ibuprofen (least squares mean differences) at study endpoint (12 weeks) in terms of improvement on IGADS scale, pain status 

when walking on a flat surface (WOMAC), reduction of joint tenderness (WOMAC), and stiffness (WOMAC) (secondary outcomes) 
• Both Etoricoxib and Ibuprofen were significantly more effective than placebo for all secondary outcomes apart from joint tenderness (all p<0.001) 
• Etoricoxib significantly reduced joint tenderness versus placebo (p=0.006), whereas Ibuprofen did not (p=0.06) 
 

AEs, N (%) Placebo (N=104) Etoricoxib (N=214) Ibuprofen (N=210) 
Drug-related AEs 9 (8.7) 34 (15.9) 56 (26.7)† 
Serious AEs 1 (1.0)* 4 (1.9)** 3 (1.4)*** 
Withdrawals due to drug-related AEs 2 (1.9) 7 (3.3) 19 (9.0) † 
Edema 0 1 (0.5) 5 (2.4) 
Heartburn 0 2 (0.9) 5 (2.4) 
Nausea 4 (3.8) 3 (1.4) 3 (1.4) 
Prespecified clinical AEs: Edema-related Aes 0 7 (3.3) 19 (9.0) † 
Prespecified clinical AEs: CHF, pulmonary edema, cardiac 
failure 

0 0 0 

Prespecified clinical AEs: Hyptertension AEs 1 (1.0) 4 (1.9) 8 (3.8) 
Withdrawals due to digestive system/abdominal pain AE 2 (1.9) 3 (1.4) 11 (5.2) 

• † p<0.001 versus placebo; * Angina; **Pulmonary embolism, chest pain, cholecystitis, spinal stenosis; ***Pylenophritis, deep venous thrombosis, prostatic malignant 
neoplasm 

• Randomisation method not stated – involved 61 medical centres in USA 
• Double-blinding present 
• Modified ITT, included all randomised participants who received study medication, and had at least one post-randomisation evaluation 
• Study had 97% power for three primary outcomes 
• 52.9% of placebo group participants completed treatment compared to 80.4% participants receiving Etoricoxib and 69.5% who received Ibuprofen  
• Study was of short duration (6 weeks) and did not report short or long-term follow-up data.  
 

Funding Study funded by Merck Research Laboratories, USA.  
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reference 160 (19):2947-2954, 2000. 
 

Study type 
and evidence 
level 

RCT 1+ 

Aim To determine the efficacy and safety of Meloxicam versus Diclofenac versus placebo in adults with knee or hip OA 
Number of 
patients 

N=774 randomised; N=154 (Meloxicam 3.75 mg/d) N=154 (Meloxicam 7.5 mg/d) N=156 (Meloxicam 15mg/d) N=153 (Diclofenac 50 mg BID) N=157 (Placebo)  

Patient 
characteristics 

Baseline characteristics Meloxicam 3.75 mg/d Meloxicam 7.5 
mg/d 

Meloxicam 
15mg/d 

Diclofenac 50 mg 
BID 

Placebo  

Age years, mean ± SD 62.3 ± 10.5 62.4 ± 10.2 64.3 ± 9.9 63.0 ± 10.0 62.3 ± 10.8 
Female, N (%) 103 (66.9) 97 (63.0) 100 (64.1) 104 (68.0) 102 (65.0) 
Hip/knee, N 24/130 31/123 25/131 34/119 25/132 
Duration of OA (yr), mean ± 
SD  

9 ± 9.4 8 ± 8.4 7 ± 7.8 9 ± 8.3 8 ±7.2 

History of peptic ulcer 
bleeding, N (%) 

16 (10.4) 11 (7.1) 8 (5.1) 16 (10.5) 11 (7.0) 

Duration of prior NSAID use, 
mean ± SD (yr) 

4.1 ± 5.0 3.8 ± 4.3  3.8 ± 4.4  3.9 ± 4.8 4.0 ± 4.4 

• Participants were current NSAID users age 40 plus, with 3 months plus history of OA of hip or knee confirmed by X-ray and clinical signs and symptoms and pain on 
movement in target joint  

• Exclusion criteria were prior intolerance of any NSAID/analgesic/antipyretic, presence of aspirin hypersensitivity, any disease that could interfere with the evaluation of 
efficacy or safety, abnormal renal/hematologic/hepatic function, history of bleeding disorder or current therapy with an anticoagulant, use of corticosteroids in last 2 
months, use of intra-articular hyaluronic acid injections in last 3 months, long-term use of GI medications (H2-blockers, misoprostol, PPI’s) that could not be discontinued 
prior to participation, history of narcotic/alcohol abuse 

• Those with history of upper GI perforations, ulcers, or peptic ulcer bleeding were not excluded unless the event occurred within last 6 months 
• Washout period of 3 days for use of NSAIDS with demonstration of pain flare required 
 

Intervention Meloxicam 3.75mg or 7.5 mg or 15 mg taken once in the morning after food  
Comparison Diclofenac 50mg twice daily in the morning and the evening after food  
Length of 
follow-up 

Follow-up at 2, 4, 8 and 12 weeks (study endpoint) or at early termination 

Outcome 
measures 

Pain (WOMAC), stiffness (WOMAC), physical function (WOMAC), WOMAC total, patient’s overall assessment of pain, patient’s global assessment of disease activity, pain on 
movement, pain at rest, AEs 

Effect size  
Outcomes, changes from 
baseline 

Placebo Meloxicam 3.75 mg/d Meloxicam 7.5 
mg/d 

Meloxicam 
15mg/d 

Diclofenac 50 mg 
BID 

Womac Total (0 best to 96 
worst) 

-10.2 -14.2 -15.3* -18.9† -21.2† 

WOMAC pain -2.2 -2.7 -3.4* -4.5† -4.5† 
WOMAC stiffness -0.7 -1.3* -1.5† -1.8† -1.8† 



WOMAC physical function -7.2 -10.2 -10.4* -12.6† -14.9† 
Patient’s overall assessment 
of pain (VAS) 

-18.7 -24.6 -27.9‡ -28.4‡ -31.0† 

Patient’s global assessment 
of disease activity 

-17.3 -24.8* -27.3† -27.6† -31.4† 

Pain on movement  -17.9 -23.6 -26.7# -26.4# -30.2† 
Pain at rest -13.5 -21.3* -24.7† -25.8† -25.1† 

• * p<0.05 compared with placebo; † p≤0.001 compared with placebo; ‡ p≤0.005 compared with placebo; # p<0.01compared with placebo 
• Authors note that Meloxicam was statistically similar to Diclofenac for all efficacy outcomes (statistical significance testing not shown) 
• Overall, participants in the Meloxicam and Diclofenac groups had statistically significant lower rates of withdrawal for lack of efficacy compared with placebo (31% 

Meloxicam 3.75mg/d versus 41% placebo, p<0.01; 18%, 17%, 12% for Meloxicam 7.5, 15 mg/d and Diclofenac versus 41% placebo, p<0.001)  
• Withdrawals due to GI events were as follows: N=2(1.3%) placebo, N=5 (3.2%) Meloxicam 3.75mg/d, N=5 (3.2%) Meloxicam 7.5 mg/d, N=6 (3.8%) Meloxicam 15mg/d, 

N=7 (4.6%) 
 
 

AEs Placebo N=157 All Meloxicam 
N=464 

Diclofenac N=153 

GI events, N (%) 27 (17.2) 88 (19.0) 43 (28.1) 
Abdominal pain 4 (2.5) 9 (1.9) 2 (1.3) 
Constipation 3 (1.9) 7 (1.5) 6 (3.9) 
Diarrhea 6 (3.8) 20 (4.3) 14 (9.2) 
Dyspepsia 7 (4.5) 23 (5.0) 10 (6.5) 
Flatulance 7 (4.5) 16 (3.4) 6 (3.9) 
Nausea 5 (3.2) 21 (4.5) 11 (7.2) 
Vomiting 3 (1.9) 4 (0.9) 4 (2.6) 
Other GI events 4 (2.5) 23 (5.0) 11 (7.2) 

• Randomisation method not described 
• Blinding method not described 
• ITT analysis used with LOCF method employed for missing data together with weighted mean of all on-trial assessments analysed for all efficacy outcomes 
• Power calculation present with sample size of N=700 (N=140 per treatment  arm) providing 80% power to detect efficacy differences between placebo and Meloxicam at 

the 0.05 significance level 
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Study type 
and evidence 
level 

RCT1+ 

Aim To investigate the efficacy and tolerability of etoricoxib versus diclofenac in adults with knee or hip OA. 



Number of 
patients 

N= 516 randomised; N=256 (Etoricoxib), N=260 (Diclofenac) 

Patient 
characteristics 

Baseline characteristics Etoricoxib Diclofenac 
Age years, mean (SD) 63.1 (9.7) 63.0 (9.8) 
Mean body weight, kg 77.2 (15.3) 77.3 (16.0) 
OA duration, years, mean (SD) 7.5 (6.8) 7.5 (6.6) 
Female, N (%) 208 (81.3) 207 (79.6) 
Hip/knee, N 63/193 56/204 
WOMAC pain, mean (SD) 62.8 (17.1) 61.8 (17.5) 
WOMAC physical function, mean (SD) 62.6 (18.3) 59.8 (18.5) 

• Participants were aged 40 plus with ACR functional class I, II, III hip or knee OA 
• Candidates with inflammatory arthritis, gout, pseudogout, pagets disease, septic arthritis were excluded 
• Candidates with uncontrolled diabetes, hypertension, angina, CHF, malabsorption, morbid obesity, history of inherited bleeding disorder were excluded 
• Other exclusions were use of intra-articular steroids/hyaluronic acid to affected joint 3 months prior to study/use of these on other joints within 30 days of randomisation, 

use of coricosteroids, clopidogrel bisulphate, rifampin, antiepilpetics, muscle relaxants, warfarin, ticlopidine, or aspirin greater than 100 mg daily 
• Participants were allowed to take low-dose aspirin (less than 100mg daily), and gastro-protective agents (H2 receptor antagonists, anatacids, PPI’s) 
• Participants required to discontinue current NSAID therapy and demonstrate pain flare 
• Pre-specified NSAID washout period 3-20 days based on half-life of specific NSAID being taken 

Intervention Etoricoxib 60 mg once daily, with study blinding maintained by using matching placebo tablets for each study medication 
Comparison Diclofenac Sodium 50 mg three times daily, with study blinding maintained by using matching placebo tablets for each study medication 
Length of 
follow-up 

Clinical evaluations performed by investigators at screening visit, time of randomization, weeks, 2, 4, and 6 (study endpoint), and at a follow-up visit 2 weeks after completion 
of the study.  

Outcome 
measures 

Pain (WOMAC), stiffness (WOMAC), physical function (WOMAC), patients’ global response to therapy  (PGART), AE’s (GI and CV) 

Effect size Outcome,  Mean difference between groups at 6 weeks in relation to baseline 
Least squares means (95%CI)  

Pain (WOMAC) at study endpoint (6 weeks) -0.4 (-3.2 to 2.4) 
Stiffness (WOMAC) at study endpoint (6 weeks) -0.4 (-3.3 to 2.6) 
Physical function (WOMAC) at study endpoint (6 weeks) -0.4 (-3.3 to 2.6) 
PGART time-weighted mean value over 6 weeks 0.1 (-0.1 to 0.2) 
% with good to excellent response to therapy over 6 weeks -0.9 (-9.14 to 7.29) 

 
AE type Etoricoxib 

(N=256), N (%) 
Diclofenac (N=260), 
N (%) 

Serious AE’s  3 (1.2) 6 (2.3) 
Withdrawals due to drug-related AE’s  9 (3.5) 8 (3.1) 
GI AE’s  33 (12.9) 37 (14.2) 
Upper abdominal pain 8 (3.1) 13 (5.0) 
Hypertension  8 (3.1) 9 (3.5) 



Congestive heart failure 0  1 (0.4) 
 
• Computer-generated randomisation to 67 study centres in 29 countries 
• Double-blinding 
• Modified ITT of time-weighted average response over 6-week treatment period, included all participants who had a baseline if applicable, and at least one post-

randomisation evaluation 
• Study had 90% power 
• 92% of participants completed 6 week treatment period 
• 36 subjects excluded from study prior to randomisation due to inadequate flare response 
• Study was of short duration (6 weeks) and did not report short or long-term follow-up data.  
 

Funding Supported by a grant from Merck & Co.  
Ref Id 2028 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

C. O. Bingham, III, 
A. I. Sebba, B. R. 
Rubin, G. E. Ruoff, 
J. Kremer, S. Bird, 
S. S. Smugar, B. J. 
Fitzgerald, K. 
O'Brien, and A. M. 
Tershakovec. 
Efficacy and safety 
of etoricoxib 30 mg 
and celecoxib 200 
mg in the treatment 
of osteoarthritis in 
two identically 
designed, 
randomized, 
placebo-controlled, 
non-inferiority 
studies. 
Rheumatology 46 
(3):496-507, 2007. 
 
ID 2722 
 

RCT: 1+ 
 
Multicentre trial: 74 centres in 
USA. 
 
Two 26-week 2-part studies. 
PART 1: patients randomised 
to 1 of 4 groups (etoricoxib, 
celecoxib or 2 placebo 
groups). PART 2: Those who 
completed part 1 were enrolled 
into part 2, an active 
comparator for 14-weeks. 
Those on active treatment in 
part 1 remained on same 
treatment in part 2, those on 
placbo in part 1 received either 
etoricoxib or celecoxib in part 2 
(based on their original 
randomisation schedule at 
enrollment). 
 
• Randomisation in 4:4:1:1 

ratio (active drug and 
placebo – PART 1 of study) 

Total N=599 in 
Part1; Total 
N=608 in Part 2. 
 
 
Drop-outs at 12 
weeks (end of 
part 1): Study 1 
– etoricoxib 
17%, celecoxib 
20%, placebo 
36% and 30% in 
the 2 groups; 
Study 2 – 
etoricoxib 13%, 
celecoxib 18%, 
placebo 48% 
and 49% in the 
2 groups   
 
 

Inclusion criteria: Age ≥40 years, 
diagnosis of knee or hip OA for ≥6 
months, ARA functional class 1-3; 
taking prescription strength NSAID for 
at least 30 days or paracetamol 1200-
4000mg/day at regular basis (at least 
25 of last 30 days) with a history of 
therapeutic benefit. Upon medication 
washout patients met specific flare 
criteria. Low dose aspirin (≤325 
mg/day) was allowed for 
cardioprotective benefit. Patients could 
continue with existing physical therapy 
but were not permitted to initiate 
physical therapy during the study 
period. 
 
Exclusion criteria: Concurrent 
medical or arthritic disease which 
could confound evaluation of efficacy; 
candidates for imminent joint 
replacement, allergies to NSAIDs, 
aspirin or paracetamol, contraindicated 
prior medications / treatment for OA. 
 

Etoricoxib 30mg (1 
tablet/day) 
 
Celecoxib 200mg 
(1 tablet/day) 

Placebo (2 
groups) 

Part1: 12 
weeks 
treatment; 
PART 2: 14 
weeks 
treatment (ie. 
26 weeks end 
of treatment 
period). 

WOMAC 
(Pain and 
physical 
function); 
Patient’s 
Global 
Assessment
of Disease 
Status; 
AEs. 



• Double blind (double 
dummy) 

• Not true ITT analysis 
• Power study (for WOMAC 

pain, physical function, and 
Patient global assessment 
of disease activity) 

• High number of drop-outs in 
placebo groups, mainly due 
to lack of efficacy. 

 

Baseline characteristics: 
The 4 groups were similar for baseline 
characteristics, in both studies. 
 
Paracetamol (325 mg tablets – max 
daily dose of 2600 mg) was allowed 
for rescue medication but patients 
were not allowed to take it for at least 
12h before each assessment. 
 
 



Effect size 
 
NOTE: ONLY DATA FOR PART ONE OF BOTH STUDIES IS GIVEN, SINCE PART 2 DID NOT COMPARE ACTIVE TREATMENT TO CONTROL (PLACEBO).  
 
STUDY 1: 
Etoricoxib vs Celcoxib 
• There was NS difference between etoricoxib and celecoxib for: 

o WOMAC Pain (at 12 weeks, end of treatment); 
o WOMAC Physical function (at 12 weeks, end of treatment); 
o Patient’s Global Assessment of Disease Activity (at 12 weeks, end of treatment); 
o Withdrwals due to AEs 

 
Etoricoxib vs placebo 
• Etoricoxib was significantly better than placebo for: 

o WOMAC Pain (at 12 weeks, end of treatment), mean difference -15.1 (95% CI -19.7 to -10.4), p<0.001; 
o WOMAC Physical function (at 12 weeks, end of treatment), mean difference -13.0 (95% CI -17.4 to -8.3), p<0.001; 
o Patient’s Global Assessment of Disease Activity (at 12 weeks, end of treatment), mean difference -16.4 (95% CI -21.3 to -11.6),  p<0.001. 

 
• There was NS difference between etoricoxib and placebo for: 

o Withdrawals due to AEs 
 
Celecoxib vs placebo 
• Celecoxib was significantly better than placebo for: 

o WOMAC Pain (at 12 weeks, end of treatment), mean difference -12.0 (95% CI -16.6 to -7.3), p<0.001; 
o WOMAC Physical function (at 12 weeks, end of treatment), mean difference -11.1 (95% CI -15.6 to -6.6), p<0.001; 
o Patient’s Global Assessment of Disease Activity (at 12 weeks, end of treatment), mean difference -12.4 (95% CI -17.2 to -7.6),  p<0.001. 

 
• There was NS difference between celecoxib and placebo for: 

o Withdrawals due to AEs 
 
 
 
STUDY 2: 
Etoricoxib vs Celcoxib 
• There was NS difference between etoricoxib and celecoxib for: 

o WOMAC Pain (at 12 weeks, end of treatment), p<0.001; 
o WOMAC Physical function (at 12 weeks, end of treatment), p<0.001; 
o Patient’s Global Assessment of Disease Activity (at 12 weeks, end of treatment), p<0.001. 

 
 
 



Etoricoxib vs placebo 
• Etoricoxib was significantly better than placebo for: 

o WOMAC Pain (at 12 weeks, end of treatment), mean difference -11.6 (95% CI -16.5 to -6.7), p<0.001; 
o WOMAC Physical function (at 12 weeks, end of treatment), mean difference -11.5 (95% CI -16.2 to -6.7), p<0.001; 
o Patient’s Global Assessment of Disease Activity (at 12 weeks, end of treatment), mean difference -15.9 (95% CI -20.9 to -10.8),  p<0.001. 
o Withdrawals due to AEs (p=0.017) 

 
Celecoxib vs placebo 
• Celecoxib was significantly better than placebo for: 

o WOMAC Pain (at 12 weeks, end of treatment), mean difference -11.7 (95% CI -16.6 to -6.8), p<0.001; 
o WOMAC Physical function (at 12 weeks, end of treatment), mean difference -11.4 (95% CI -16.1 to -6.7), p<0.001; 
o Patient’s Global Assessment of Disease Activity (at 12 weeks, end of treatment), mean difference -15.9 (95% CI -20.9 to -10.9),  p<0.001; 
o Withdrawals due to AEs (p=0.012). 

 
Bibliographic 
reference 

P. I. Williams and J. Hosie. Etodolac therapy for osteoarthritis: a double-blind, placebo-controlled trial. Current medical research and opinion. 11 (7):463-470, 1989. 

Study type 
and evidence 
level 

RCT 1-  

Aim To determine the efficacy and safety of Etodolac versus placebo in adults with knee or hip OA 
Note: Since efficacy results are reported separately for knee and hip OA, and knee OA sample was N=104, knee results were excluded as sample size < N=400 and follow-
up ≤ 4 weeks are exclusion criteria for knee OA studies.    

Number of 
patients 

N=106 randomised (Hip OA); N=54 (Etodolac) N=52 (Placebo)  

Patient 
characteristics 

Baseline characteristics Etodolac Placebo  
Age years, mean ± SD 61.3 ± 1.2 64.0 ± 1.2 
Female/Male, N  26/28 26/26 
Duration of OA (yr), mean  4.7 4.2 
Body weight (kg) 74.3 ± 1.9 75.0 ± 2.0 

• Participants aged 18-75 enrolled at 3 study sites, with OA hip diagnosed by at least 3 painful and limited movements, and X-ray evidence.  
• Exclusion criteria were previous hypersensitivity to other NSAIDS including aspirin, peptic ulcer or history of GI bleeding within past 5 years, significant renal, hepatic, 

haematologic, cardiovascular, or psychiatric disease, or joint conditions other than OA 
• Concomitant therapy with oral hypoglycaemic drugs, anticoagulants, corticosteroids, immunosuppressant drugs, or NSAIDS other than Etodolac was not allowed 
• Pregnant women, or those nursing were excluded along with those with a recent history of drug or alcohol abuse  
• Participants could continue with normal physical therapy and use of walking aids 
• Not stated whether washout period was used 

Intervention Etodolac 300mg twice a day  
Comparison Placebo 
Length of 
follow-up 

Assessments made at baseline, week1, and week 4 (study endpoint) 

Outcome Joint tenderness, weight bearing pain, pain at night, pain intensity, investigator’s overall assessment, patient’s overall assessment (all 5-point scales), AEs 



measures 
Effect size  

• Hip OA group receiving Etodolac demonstrated statistically significant greater improvements in weight bearing pain, joint tenderness, patient’s overall assessment, and 
investigator’s overall assessment (all p<0.05) 

• There were NS differences between treatment arms for the outcomes of pain at night, and pain intensity 
• AEs were reported for both knee and hip OA samples combined and are reported in the table below 
 
 
 
 

GI AEs Etodolac N=104 Placebo N=106 
Indigestion 9 2 
Nausea 5 6 
Heartburn 3 2 
Dyspepsia 3 0 
Loose bowels 1 0 
Diarrhoea 1 1 
Wind 1 0 
Flatus 1 0 
Stomach pain 1 1 
Constipation 0 1 
Gastritis 0 1 

• Statistically significant difference between Etodolac and placebo for indigestion (p=0.05), but NS between groups for overall number of GI AEs 
• N=4 participants in each group withdrew from study due to GI AEs 
• Randomisation method not described 
• Blinding method not described 
• Power calculation not reported 
• Not stated, but appears that ITT analysis was used from numbers included in study results 
• Study was of short duration N=4 weeks 
• No washout period reported 
 

Funding Not reported 
Ref Id 210 
Bibliographic 
reference 

J. Dequeker. Improvement in gastrointestinal tolerability of the selective cyclooxygenase (COX)-2 inhibitor, meloxicam, compared with piroxicam: results of the Safety and 
Efficacy Large-scale Evaluation of COX-inhibiting Therapies (SELECT) trial in osteoarthritis. British journal of rheumatology. 37 (9):946-951, 1998. 
 

Study type 
and evidence 
level 

RCT 1+ 

Aim To determine the efficacy and safety of Meloxicam versus Piroxicam in adults with hip, knee, hand or spinal OA 
Number of N=9286 randomised; N=4645 (Meloxicam), N=4641 (Piroxicam) 



patients Note: N=630 participants  (N=325 Meloxicam, N=305 Piroxicam) not treated due to queries over eligibility during screening and baseline vitits 
Patient 
characteristics 

Baseline characteristics Meloxicam N=4320 Piroxicam N=4336 
Age years, mean ± SD 61.3 ± 12.3 61.6 ± 12.3 
Female (%)  68 67 
Location of OA (%)   
Hip 15 15 
Knee  46 44 
Hand  12 11 
Vertebral spine 28 30 
Duration of OA (months), median 45 48 
History of PUBS (%) 6.4 5.6 
Concomitant gastroprotective drugs (%) 4.6 5.6 
Previous use of NSAIDS (%) 79 79 

• The authors write that the trail design, clinical protocol, assessments of tolerability, safety and efficacy, as well as statistical methods were identical to those used in Ref 
ID 151 except for the selection of the comparator which was Diclofenac in the former. See Ref ID 151 for relevant study inclusion/exclusion criteria and washout period 
details for present study.  

Intervention Meloxicam 7.5 mg, once daily 
Comparison Piroxicam 20 mg once daily 
Length of 
follow-up 

28 days 

Outcome 
measures 

Pain on movement and rest (VAS); patient’s and investigator’s global assessment of efficacy (VRS); Patient’s functional status and arthritic condition (VRS); AEs and SAEs 

Effect size  
• There were NS differences between Meloxicam and Piroxicam groups on the outcomes of pain on active movement and pain at rest at study endpoint (28 days) 
• There were NS differences between Meloxicam and Piroxicam groups on the outcomes of patient’s and investigator’s global assessment of efficacy, patient’s functional 

status and arthritic condition at study endpoint (28 days) 
• Participants on Meloxicam reported significantly fewer AEs (22.5%) than those on Piroxicam (27.9%; p<0.001) 
• Significantly fewer GI AEs in Meloxicam (10.3%) versus Piroxicam group (15.4%; p<0.001) 
• 7/4320 on Meloxicam suffered 9 PUBS versus 16/4336 on Piroxicam who suffered 17 PUBS (RR1.4) 
• NS difference between groups in relation to serious AEs  
• Six participants in Meloxicam and seven in Piroxicam group were hospitalised for serious GI AEs 
 
 

AEs, N (%) Meloxicam N=4320 Piroxicam N=4336 OR 95% CI; p value 
Any AEs 970 (22.5) 1211 (27.9) 0.75 (0.68 to 0.82); <0.001 
GI AEs 444 (10.3) 667 (15.4) 0.63  (0.55 to 0.72); <0.001 
Early withdrawal due to any AEs 265 (6.13) 314 (7.24) NS 
Early withdrawal due to GI AEs 164 (3.79) 228 (5.26) 0.71 (0.58 to 0.87); <0.01 

 
 



 
 
 
 
 
 

Gastric ulcers Meloxicam N=4320 Piroxicam N=4336 
Bleeding 0 1 
Perforated  0 2 
Uncomplicated 2 4 
Duodenal ulcers   
Bleeding  0 1 
Uncomplicated 0 1 
Haematemesis 1 1 
Melaena 4 6 

 
• The authors write that the trail design, clinical protocol, assessments of tolerability, safety and efficacy, as well as statistical methods were identical to those used in Ref 

ID 151 except for the selection of the comparator which was Diclofenac in the former. See Ref ID 151 for relevant details regarding randomisation, blinding, ITT analysis, 
power calculation  

• Short duration study of N=4 weeks 
 

Funding Boehringer Ingelheim 
Ref Id 152 
Bibliographic 
reference 

C. Hawkey. Gastrointestinal tolerability of meloxicam compared to diclofenac in osteoarthritis patients. International MELISSA Study Group. Meloxicam Large-scale 
International Study Safety Assessment. British journal of rheumatology. 37 (9):937-945, 1998. 
 

Study type 
and evidence 
level 

RCT1+ 

Aim To evaluate the efficacy, safety and tolerability of meloxicam compared to diclofenac in adults with OA of the hip, knee, hand or vertebral spine.  
Number of 
patients 

N=10051 randomised; N=5000 (meloxicam), N=5051 (diclofenac) 
International multicentre trial in 27 countries. 

Patient 
characteristics 

Baseline characteristics Meloxicam  
(N=4635) 

Diclofenac  
(N=4688) 

Age years, mean (SD) 61.5 (12.7) 61.7 (12.5) 
Female, N (%)* 3096 (67) 3144 (67) 
Weight, kg (SD) 75.6 (14.7) 75.4 (14.3) 
OA duration, months, median 52 48 
Affected Joint, N (%) 

Hip 
Knee 

 
702 (15.1) 
2070 (44.7) 

 
786 (16.8) 
1932 (41.2) 



Hand 
Vertebral spine 
Not recorded 

543 (11.7) 
1299 (28.0) 
21 (0.45) 

559 (11.9) 
1389 (29.6) 
22 (0.47) 

Pain on active movement, VAS, mm 
(SD) 

67.9 (15.3) 67.5 (15.2) 

Pain at rest, VAS, mm (SD) 49.8 (24.7) 49.4 (24.7) 
Arthritic condition, VRS score 3.2 2.0 
History of PUBs, N (%) 75.4 (14.3) 75.4 (14.3) 
Concomitant use of drugs for gastric 
protection, N (%) 

260 (5.6) 301 (6.4) 

Previous use of NSAIDs, N (%) 3796 (81.9) 3847 (82.1) 
*The sex of 3 patients in the meloxicam group and 6 patients in the diclofenac group were unknown 
Arthritic condition 4-point VRS score: 1=good; 2=satisfactory; 3=not satisfactory; 4=bad 
 
• Inclusion criteria: all participants had to be ≥ 18 years old with acute and painful exacerbation of OA of the hip, knee, hand or vertebral spine, had pain on active 

movement exceeding 35 mm on VAS and considered suitable for treatment with an NSAID. OA diagnosis based on clinical judgement of the trialist and radiological 
diagnosis for OA of the spine.   

• Patients were excluded if they had active peptic ulcer; hypersensitivity to analgesics, antipyretics or NSAIDs; concomitant anticoagulants, lithium, methotrexate, other 
NSAIDs (except low-dose aspirin) or analgesic agents; significant impairment of renal function or any disease which could interfere with the evaluation of efficacy or 
tolerability. 

• Patients were also excluded if they had corticosteroid treatment within the previous 2 months; prior replacement of or trauma to, or infection of the evaluated joint; 
confined to bed; previous participation in the study or in any clinical trial within the previous month.   

• Patients underwent 3-day washout period for NSAIDs taken previously. 
• There were no significant differences between the groups at baseline for patient demographics or disease characteristics 

Intervention Meloxicam 7.5 mg, once daily 
 

Comparison Diclofenac 100 mg SR, once daily 
Length of 
follow-up 

28 days 

Outcome 
measures 

Pain on movement and rest (VAS); patient’s and investigator’s global assessment of efficacy (VRS); Patient’s functional status and arthritic condition (VRS); AEs and SAEs. 

Effect size • 365 patients (7.3%) of those randomised to meloxicam and 363 (7.2%) of those randomised to diclofenac did not receive medication. Of the remaining patients, 4186 
(90%) who received meloxicam and 4138 (88%) who received diclofenac completed the study protocol. 

• Improvements in all efficacy measurements (change from baseline) were significantly greater for the diclofenac group compared to meloxicam (p<0.05). However, the 
authors state that all differences between the 2 drugs with regard to efficacy were small (4.5% to 9.0% difference in ratings) and none fell outside the range of 
therapeutic equivalence defined in the trial protocol. 

• Of patients aged 65 years and over, 13% in the meloxicam group and 19% in the diclofenac group experienced GI adverse events. For patients aged <65 years, the 
corresponding figures were 12% and 16% for meloxicam and diclofenac respectively. 

• Significantly fewer patients (p<0.001) reported GI AEs in the meloxicam group (3.02%) compared to the diclofenac group (6.14%). 



• There was NS difference in the number of SAEs in the meloxicam group (N=56) compared to the diclofenac group (N=52). Of these 13 SAEs were considered to be 
drug-related in the meloxicam group compared to 24 in the diclofenac group (p values not given). 

• 3 patients in the meloxicam group spent a total of 5 days in hospital due to GI events compared to 10 patients on diclofenac who spent 121 days in hospital. 2 patients 
on meloxicam spent 7 days in hospital due to other drug-related AEs compared to 3 on diclofenac spending 36 days. 

• No patients on meloxicam were admitted to ICU for GI AEs compared to 4 patients on diclofenac who spent 31 days in ICU for GI AEs. 
• Significant changes in renal and liver lab values occurred more often in patients receiving diclofenac than meloxicam (p<0.05). 

 
Outcome at end of study, mean 
change from baseline 

Meloxicam  
(N=4635) 

Diclofenac  
(N=4688) 

Actual difference 
between treatments, 
mean (95% CI) 

Clinically 
significant 
difference 

Pain on active movement, VAS, mm 
(SD) 

-0.3 (27.2) -2.6 (26.4) 2.29 (1.38 to 3.20) >17.5 

Pain at rest, VAS, mm (SD) -24.8 (28.1) -26.3 (27.5) 1.54 (0.59 to 2.49) >10.5 
Global efficacy assessed by patient, 
VRS score (SD) 

1.98 (0.92) 1.85 (0.89) 0.13 (0.10 to 0.16) >0.80 

Global efficacy assessed by 
investigator, VRS score (SD) 

1.96 (0.88) 1.84 (0.85) 0.12 (0.09 to 0.15) >0.80 

Patient Status, VRS score (SD) 1.39 (0.58) 1.33 (0.55) 0.06 (0.04 to 0.08) >0.67 
Arthritic condition, VRS score (SD) -1.11 (1.07) -1.21 (1.05) 0.10 (0.06 to 0.13) >0.80 

Global efficacy 4-point VRS score: 1=good; 2=satisfactory; 3=not satisfactory; 4=bad 
Patient status for change in arthritic condition 3-point VRS: 1=improved; 2=unchanged; 3=deteriorated 
Arthritic condition 4-point VRS score: 1=good; 2=satisfactory; 3=not satisfactory; 4=bad 
 
 

AE type, no. of 
patients, (%) 

Meloxicam  
(N=4635) 

Diclofenac  
(N=4688) 

p value 

Number of SAEs 56 52 NS 
Patients with AEs 1271 (27) 1495 (32) <0.001 
Total Number of AEs 2229 2678 n/a 
Related to trial treatment 
(%) 

51 62 <0.001 

Intensity (%) 
Mild 
Moderate 
Severe 

 
49 
38 
12 

 
47 
41 
12 

 
n/a 
n/a 
n/a 

GI AEs (N) 855 1307 n/a 
Related to trial treatment 
(%) 

75 83 <0.001 

Intensity (%) 
Mild 

 
54 

 
44 

 
n/a 



Moderate 
Severe 

38 
8 

44 
12 

n/a 
<0.001 

GI disorders 617 (13) 877 (19) <0.001 
Dyspepsia, N approx. 4 approx. 6 <0.001 
Nausea and vomiting approx. 3 approx. 3.5 <0.05 
Diarrhoea approx. 3 approx. 6 <0.001 
Abdominal pain approx. 2 approx. 4 <0.001 
Withdrawal due to AEs 254 (5.5) 373 (8.0) <0.001 
Total PUBs 5 7 NS 
Duodenal Ulcer 1 0 n/a 
Perforated duodenal 
ulcer 

0 2 n/a 

Bleeding duodenal ulcer 0 1 n/a 
Gastric Ulcer 1 2 n/a 
Bleeding gastric ulcer 0 1 n/a 
Global tolerability 
assessed by patients 
and physicians as good 
or satisfactory, % 

90 87 <0.001 

Cardiac failure 0 3 n/a 
 
• Randomisation method not mentioned. 
• Double-blind (double dummy) 
• Power study 
• Not true ITT analysis (patients who received at least one dose of study drug) 

Funding Boehringer Ingelheim 
Ref Id 151 
Bibliographic 
reference 

Svoboda P. Hawkey CC. Gastroduodenal safety and tolerability of lumiracoxib compared with Ibuprofen and celecoxib in patients with osteoarthritis. The Journal of 
rheumatology. 31 (9):1804-1810, 2004. 
 

Study type 
and evidence 
level 

RCT1++ 

Aim To evaluate the efficacy, safety and tolerability, celecoxib and ibuprofen in adults with primary OA of the knee, hip, hand or spine.  
Number of 
patients 

N=1042; N=264 (Lumiracoxib 200 mg), N=260 (Lumiracoxib 400 mg), N=258 (celecoxib), N=260 (Ibuprofen) 
International multicentre trial: 83 centres in 11 countries. 

Patient 
characteristics 

Baseline characteristics Lumiracoxib 200 mg 
 (N=264) 

Lumiracoxib 400 mg 
 (N=260) 

Ibuprofen 
(N=260) 

Celecoxib 
(N=258) 

Age, years (SD) 58.8 (10.89) 58.1 (10.72)  57.9 (11.13) 59.9 (9.73) 
Female, % 79.2 74.6 76.2 76.7 



BMI, kg/m² (SD) 29.1 (5.28) 29.0 (5.28) 28.9 (4.45) 28.7 (5.15) 
OA duration, years (SD) 8.0 (7.40) 7.6 (7.37) 6.9 (6.83) 8.1 (7.10) 
Number of Patients with (%): 

Prior NSAID therapy 
History of GI events 
Baseline erosions 
H. pylori positive 
≥ 1 alcoholic drink/day 

 
215 (81.4) 
85 (32.2) 
27 (10.2) 
183 (69.3) 
22 (8.3) 

 
213 (81.9) 
91 (35.0) 
20 (7.7) 
189 (72.7) 
26 (10.0) 

 
224 (86.2) 
90 (34.6) 
32 (12.3) 
185 (71.2) 
25 (9.6) 

 
214 (82.9) 
89 (34.5) 
30 (11.6) 
169 (65.5) 
20 (7.8) 

Patients with erosions at 
baseline, N 

27 20 32 30 

Patients with no erosions at 
baseline, N 

237 240 228 228 

• All participants had primary OA of the knee, hip, hand (met American College of Rheumatology criteria) or spine (cervical or lumbar, confirmed by radiograph) and 
functional status of I to III according to revised ACR criteria and were aymptomatic for at least 3 months prior to enrolment, were receiving NSAID or other analgesic 
therapy and had baseline pain of moderate, severe or extreme (Likert Scale). 

• Patients were required to have no ulceration of the gastroduodenal mucosa, ≤10 gastroduodenal erosions and no lesion of the oesophageal mucosa (confirmed by 
endoscopy).  

• Patients were excluded if they had any other inflammatory arthritis, active GI disease, history of gastroduodenal bleeding, pyloric or duodenal obstruction, past 
gastroduodenal surgery, active malignancy or history of malignancy, serum creatinine >1.2 times the upper limit of normal (ULN) and an aspartate or alanine 
transaminase >1.5 times the ULN. 

• Patients were allowed to take paracetamol (up to 2 g/day) and antacids (e.g. calcium carbonate or magnesium carbonate tablets up to 8/day) as rescue medication. 
• NSAIDs, gastroprotective agents (H2Ras, PPIs, misoprostol), anticoagulants and antiplatelet agents (with the exception of low dose aspirin ≤325 mg/day) were not 

permitted. Corticosteroids were not allowed except for ocular, topical, nasal, inhaled or intraarticular (maximum 3) preparations. 
• Patients underwent a 7-day washout period of all NSAIDs, prior to baseline assessment. 
• The authors state that there were no clinically or statistically relevant differences between the treatment groups at baseline with respect to demographics or disease 

characteristics. 
Intervention Lumiracoxib, 200 mg once daily; Lumiracoxib, 400 mg once daily 
Comparison Celecoxib 200 mg once daily; Ibuprofen 800 mg three times daily 
Length of 
follow-up 

Measurements were taken at 4, 8 and 13 weeks (end of study period)  

Outcome 
measures 

Joint pain intensity; Patient’s and Physician’s global assessment of disease activity; AEs; SAEs 

Effect size  
 

• At 13 weeks there were NS clinical or statistical differences between treatment arms in terms of the proportion of participants experiencing an improvement in overall 
joint pain intensity, patient’s global assessment of disease activity, or physician’s global assessment of disease activity.  

 
 

AE type, no. of patients N, (%) Lumiracoxib 200 
mg 

Lumiracoxib 
400 mg 

Ibuprofen 
(N=260) 

Celecoxib 
(N=258) 



 (N=264)  (N=260) 
SAEs, N 1 1 6 6 
AEs 196 (74.2) 187 (71.9) 202 (77.7) 183 (70.9) 
Primary organ/ system affected is GI 133 (50.4) 124 (47.7) 144 (55.4) 120 (46.5) 
Total AEs considered possibly related to 
study drug 

121 (45.8) 113 (43.5) 140 (53.8) 111 (43.0) 

Discontinuations related to AE 
Total 
GI disorders 

 
20 (7.6) 
13 (4.9) 

 
14 (5.4) 
12 (4.5) 

 
35 (13.5) 
28 (10.8) 

 
16 (16.2) 
10 (3.9) 

Abdominal pain (upper) 44 (16.7) 60 (23.1) 75 (28.8) 41 (15.9) 
Dyspepsia 74 (28.0) 69 (26.5) 69 (26.5) 63 (24.4) 
Nausea 13 (4.9) 9 (3.5) 14 (5.4) 12 (4.7) 
> 10 gastroduodenal erosions  3/257 (1.2)** 4/253 (1.6)* 15/248 (6.0) 6/253 (2.4)* 
No visible injury of gastric mucosa 186/257 (72.4)*** 194/253 (76.7)*** 137/248 (55.2) 191/253 (75.5)*** 
No visible injury of duodenal mucosa 215/257 (83.7)* 221/253 (87.4)*** 184/248 (74.2) 222/253 (87.7)*** 
Cumulative incidence of ulcers ≥3 mm in 
safety population (%) 

Gastroduodenal 
Gastric 
Duodenal 

 
 
4.3*** 
2.7* 
1.6*** 

 
 
4.0*** 
2.4* 
1.6*** 

 
 
15.7 
8.9 
8.1 

 
 
3.2 
2.8 
0.4 

Cumulative incidence of ulcers ≥5mm in 
safety population (%) 

Gastroduodenal 
Gastric 
Duodenal 

 
 
3.9** 
2.3 
1.6** 

 
 
3.6** 
2.0 
1.6** 

 
 
12.5 
6.5 
6.9 

 
 
2.8 
2.4 
0.4 

Antacid rescue medication, % 84.7 83.0† 89.1 84.6 
*p<0.05 vs ibuprofen; **p<0.01 vs ibuprofen; ***p<0.001 vs ibuprofen; †p=0.05 vs ibuprofen 
 
• Randomisation method was in blocks of 4 from a computer-generated list 
• Double-blind 
• Power study 
• ITT analysis was only used for efficacy assessment, not for AE measurements. For AEs, a modified safety population was used: all patients who underwent at least on 

post-baseline endoscopy 
Funding Grant from Novartis Pharma AG, Basel, Switzerland.  
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Study type and evidence 
level 

RCT1+ 

Aim To evaluate the GI safety of lumiracoxib versus the NSAIDs ibuprofen and naproxen in adults with OA.  



Number of patients N=18,325 randomised; N=9156 (lumiracoxib), N=4754 (naproxen), N=4415 (ibuprofen)  
International multicentre trial. 

Patient characteristics Baseline 
characteristics 

Lumiracoxib 
(N=9117) 

NSAIDs combined 
(N=9127) 

Age, years, mean 
(SD) 

63.5 (8.37) 63.4 (8.37) 

Female, N (%) 6963 (76) 6970 (76) 
BMI, kg/m² (SD) 29.6 (5.70) 29.5 (5.64) 
High cardiovascular 
risk, N (%) 

1141 (13%) 1066 (12%) 

Low dose aspirin 
use, N (%) 

2167 (24%) 2159 (24%) 

 
• Inclusion criteria: all participants had to be ≥ 50 years old with a clinical diagnosis of OA of the hip, knee or hand (met American College of 

Rheumatology preliminary classification criteria) or OA of the cervical or lumbar spine (confirmed by radiography, with absence of radicular 
symptoms), had at least moderate pain at baseline (3 on a 5-point Likert scale) and were expected to require treatment for 52 weeks or longer.  

• Patients were excluded if taking gastroprotective drugs including PPIs, misoprostol and full dose H2-antagonists, and those with active upper GI 
ulceration in the last 30days, GI bleeding in the past year or any history of gastroduodenal perforation or obstruction.  

• Other exclusion criteria were: history of stroke, myocardial infarction, coronary artery bypass graft, invasive coronary revascularisation, new onset 
of angina, recent myocardial ischaemia, severe congestive heart failure, severe anaemia and evidence of hepatic, renal or blood coagulation 
disorders. 

• Individuals needing secondary prevention of coronary heart disease and with high risk of coronary heart disease were included provided they had 
taken low-dose aspirin for at least 3 months. Those taking aspirin without such risk factors were also included. 

Intervention Lumiracoxib 400 mg once daily (2 or 4 times the recommended chronic dose for OA) 
Comparison Naproxen 500 mg twice daily; Ibuprofen 800mg three times daily 
Length of follow-up 13, 26, 39 and 52 weeks (end of study) and further follow-up 4 weeks after study end. 
Outcome measures AEs, Withdrawals, GI complications, cardiovascular (CV) events. 
Effect size  

• All values given are an average of all follow-up visits 
• Authors state that the rescue remedy of paracetamol was used by a similar proportion of patients in all treatment groups (data not given). 
• There was no significant difference between lumiracoxib and NSAID drugs regarding analgesic efficacy (patient’s and doctor’s global assessment 

of disease activity + patient’s target joint pain assessment with the 5-point Likert scale); data not given. 
•  There was no significant difference between lumiracoxib and NSAID drugs regarding major renal events [46 events (0.51%) and 33 events 

(0.37%) respectively. Hazard Ratio 1.35, 95% CI 0.86 to 2.10, p=0.1971). Major renal events defined as doubling of serum creatinine from 
baseline or proteinuria ≥3 g/L. 

 
Outcomes, 
N/total N (%) 

Lumiracoxib  NSAIDs 
combined 

Hazard ratio 
(95% CI) 

P value 

Total number of AEs 7233/9117 7276/9127 n/a n/a 



(79%) (80%) 
Total number of SAEs 588/9117  (6%) 566/9127 

(6%) 
n/a n/a 

Total number of deaths 29 (<1%) 30 (<1%) n/a n/a 
Total number of withdrawals 3470/9156 

(38%) 
3731/9169 
(41%) 

n/a n/a 

Withdrawals due to AEs 1409 (15%) 1635 (18%) n/a n/a 
Incidence of upper GI ulcer 
complications 

29/9117 
(0.32%) 

83/9127 
(0.91%) 

n/a n/a 

GI perforation 1/9117 (0.01%) 2/9127 
(0.02%) 

n/a n/a 

Laboratory evidence of 
bleeding 

6/9117 (0.07%) 28/9127 
(0.31%) 

n/a n/a 

Dyspepsia 2267/9117 
(25%) 

2324/9127 
(26%) 

n/a n/a 

Abdominal pain upper 915/9117 (10%) 1147/9127 
(13%) 

n/a n/a 

Diarrhoea 558/9117 (6%) 442/9127 
(5%) 

n/a n/a 

Nausea 465/9117 (5%) 525/9127 
(6%) 

n/a n/a 

Abdominal pain 328/9117 (4%) 340/9127 
(4%) 

n/a n/a 

Vomiting 183/9117 (2%) 182/9127 
(2%) 

n/a n/a 

Abdominal pain lower 16/9117  
(<1%) 

32/9127 
(<1%) 

n/a n/a 

Diarrhoea (haemorrhagic) 0/9117 
(0%) 

2/9127 (<1%) n/a n/a 

Combined incidence of GI 
and CV events 

89/9117 
(0.98%) 

133/9127 
(1.46%) 

0.65 (0.49 to 
0.84) 

 
p=0.0025 

Incidence of upper GI ulcer 
complications 
NON-ASPIRIN 
POPULATION 

14/6950 
(0.20%) 

64/6968 
(0.92%) 

0.21 (0.12 to 
0.37), 
 

 
p=0.0003 

Incidence of upper GI 
complications ulcer 
ASPIRIN POPULATION 

15/2167 
 (0.69%) 

19/2159 
(0.88%) 

0.79 (0.40 to 
1.55) 
 

p=0.4876 

Incidence of CV composite 
endpoint NON-ASPIRIN 
POPULATION 

35 (0.50%) 27 (0.39%) 1.22 (0.74 to 
2.02)  

p=0.4343 



Incidence of CV composite 
endpoint  
ASPIRIN POPULATION 

24 (1.11%) 23 (1.07%) 1.04 (0.59 to 
1.84) 

p=0.8918 

 
• Incidence of serious liver abnormalities was 0.07% (six events) for lumiracoxib versus 0.03% (three) for NSAIDS (HR1.92, 95%CI 0.48 to 7.69; 

p=0.3550) 
• Proportion of participants with transaminase concentrations 3 time plus the upper limit of normal  was 2.57% (N=230) for lumiracoxib versus 0.63% 

(N=56) for NSAIDS (HR 3.97, 95%CI 2.96 to 5.32; p<0.0001). 
 
• Randomisation method was by computer-generated randomisation list with appropriate blocks; patients were stratified into one of 6 strata before 

randomisation by low-dose aspirin use (75-100 mg/day) and by age (50-64, 65-74, ≥75 years). 
• Good allocation concealment 
• Double-blind (double dummy) 
• Not true ITT analysis (statistics performed on the safety population: all patients randomised who received at least one dose of study medication) 
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Study type and evidence 
level 

RCT1++ 

Aim To evaluate the efficacy and upper GI safety of celecoxib compared with NSAIDs in adults with knee, hip or hand OA.  
Number of patients N=13,274 randomised (13,194 started treatment); N=4393(celecoxib, 100mg), N=4407(celecoxib, 200mg), N=905 (naproxen), N=3489 (diclofenac) 

International multicentre trial: 1142 centres in 39 countries. 
Patient characteristics Baseline characteristics Celecoxib groups 

(N=8800) 
NSAID groups  
(N=4394) 

Age years, mean (SD) 62.2 (10.7) 62.2 (10.4) 
Female, N (%) 6656 (75.6) 3351 (76.3) 
OA duration, years, mean (SD) 7.8 (7.4) 7.8 (7.5) 
Index Joint, N (SD)  

Knee 
Hip 
Hand 

 
5598 (63.6) 
1590 (18.1) 
1612 (18.3) 

 
2787 (63.4) 
796 (18.1) 
811 (18.5) 

Pain score, VAS, mm (SD) 56.5 (22.0) 56.0 (22.0) 
Aspirin use for cardioprophylaxis, N (SD) 622 (7.1) 315 (7.2) 

 
• Inclusion criteria: all participants had to be ≥ 18 years old with a clinical diagnosis of hip, knee or hand OA (met American College of 

Rheumatology criteria) for at least 6 months duration before randomisation; required daily anti-inflammatory agents or other analgesia to control 



OA symptoms and had Functional Capacity Classification ranging from I to III.   
• Patients were excluded if they had history of 2 or more episodes of active GI bleeding or recurrent gastric or duodenal ulcers, oesophageal, 

gastric or duodenal ulcer within 30 days before randomisation or active GI disease or any condition precluding NSAID therapy.  
• Further exclusion criteria: intra-articular or intra-muscular corticosteroid or intra-articular hyaluronic acid joint injection within 8 weeks before 

randomisation; required use of daily anti-ulcer medications including misoprostol, histamine H2RAs, PPIs or antacids; or required daily analgesia 
in addition to NSAID therapy for OA pain relief. 

• Use of other NSAIDs (except aspirin up to 325 mg daily for cardioprotection), oral corticosteroids and disease modifying antirheumatic drugs were 
not permitted and therefore no washout period was required before study drug administration. 

• There were no significant differences between the groups at baseline for patient demographics or disease characteristics (p<0.05). 
Intervention Celecoxib, 100mg; Celecoxib, 200mg   

All drugs were taken twice daily 
Comparison Naproxen, 500 mg; Diclofenac 50 mg  

All drugs were taken twice daily 
Length of follow-up 12 weeks (end of study) 
Outcome measures Primary efficacy assessments (Patient Assessment of Pain (VAS), Patient Global Assessment of Arthritis and WOMAC total score); AEs including upper 

GI events. 
Effect size • Results from all primary efficacy assessments (Patient Assessment of Pain (VAS), Patient Global Assessment of Arthritis and WOMAC total score), 

showed no significant differences between both doses of celecoxib compared to NSAIDs in treating signs and symptoms of OA (Data given are 
mean changes from baseline at 12 weeks, for each country/region separately).  

 
• Homogeneity assessments showed no significant difference in treatment response across the geographic areas. 
 
 

Outcome  Celecoxib groups 
(N=8800) 

NSAID groups  
(N=4394) 

p value 

AEs, N (%) 3274 (37.2) 1772 (40.3) <0.001 
Withdrawals due to AEs, % 9.2 10.3 0.05 
Most common event leading to 
withdrawal (Abdominal pain), % 

2.1 2.8 0.02 

Abdominal pain, N (%) 423 (4.8) 274 (6.2) <0.001 
Dyspepsia, N (%) 423 (4.8) 259 (5.9) 0.009 
Diarrhoea, N (%) 307 (3.5) 164 (3.7) >0.2 
Nausea 207 (2.4) 151 (3.4) <0.001 
Flatulence 109 (1.2) 87 (2.0) 0.001 
Gastritis 84 (1.0) 49 (1.1) >0.2 
Constipation 71 (0.8) 103 (2.3) <0.001 
Vomiting 47 (0.5) 50 (1.1) <0.001 
Peripheral oedema 129 (1.5) 63 (1.4) >0.2 
Deaths 5 (0.06) 5 (0.11) >0.3 

 



 
 
 

Upper GI (UGI) event data 
N (Rate/100 Patient Years) 

Celecoxib groups 
(N=8800,  
1806.7 pt-years) 

NSAID groups  
(N=4394,  
901.5 pt-years) 

Odds Ratio (95% CI) p value 

Referred to adjudication N=144 83 (4.8) 61 (6.7) 1.48 (1.04 to 2.09) 0.026 
Adjudication based on ‘lesion’ 

Ulcer complications (N=9) 
Significant UGI events (N=36) 

 
2 (0.1) 
18 (1.0) 

 
7 (0.8)  
18 (2.0) 

 
7.02 (1.46 to 33.80) 
2.01 (1.04 to 3.86) 

 
0.008 
0.049 

Adjudication based on ‘clinical presentation’  
Complicated UGI events (N=12) 
Confirmed UGI events (N=37) 

 
3 (0.2) 
18 (1.0) 

 
9 (1.0) 
19 (2.1) 

 
6.02 (1.50 to 34.57) 
2.12 (1.05 to 4.28) 

 
0.004 
0.023 

ASPIRIN USERS N=622 N=315   
Referred to adjudication N=24 13 (10.5) 11 (18.0) 1.70 (0.68 to 4.15) 0.20 
Adjudication based on ‘lesion’ 

Ulcer complications (N=2) 
Significant UGI events (N=7) 

 
1 (0.8) 
3 (2.4) 

 
1 (1.6)  
4 (6.6) 

 
1.98 (0.12 to 31.72) 
2.65 (0.59 to 11.93) 

 
1.00 
0.23 

Adjudication based on ‘clinical presentation’  
Complicated UGI events (N=4) 
Confirmed UGI events (N=8) 

 
2 (1.6) 
3 (2.4) 

 
2 (3.3) 
5 (8.2) 

 
1.98 (0.14 to 27.42) 
3.33  (0.64 to 21.53) 

 
0.49 
0.08 

NON-USERS OF ASPIRIN N=8178 N=4079   
Referred to adjudication N=120 70 (4.2) 50 (6.0) 1.44 (0.98 to 2.10) 0.05 
Adjudication based on ‘lesion’ 

Ulcer complications (N=7) 
Significant UGI events (N=29) 

 
1 (0.1) 
15 (0.9) 

 
6 (0.7)  
14 (1.7) 

 
12.05 (1.45 to 100.09) 
1.87 (0.90 to 3.89) 

 
0.007 
0.11 

Adjudication based on ‘clinical presentation’  
Complicated UGI events (N=8) 
Confirmed UGI events (N=29) 

 
1 (0.06) 
15 (0.9) 

 
7 (0.8) 
14 (1.7) 

 
14.06 (1.80 to 633.49) 
1.87 (0.84 to 4.17) 

 
0.001 
0.09 

 
 

Cardiovascular Events 
 (Rate/100 Patient Years) 

Celecoxib groups 
(N=8800,  
1806.7 pt-years) 

NSAID groups  
(N=4394,  
901.5 pt-years) 

Odds Ration (95% CI) p value 

Myocardial Infarction 10 (0.55) 1 (0.11) 0.20 (0.03 to 1.56) 0.11 
Cardiac failure 4 (0.22) 9 (1.0)  4.51 (1.39 to 14.62) 0.01 

 
• Randomisation by central computer-generated interactive voice system in a 1:1:1 ratio with block sizes of 3, using 2 randomisation schedules: 1 

for celecoxib treatment groups and naproxen, the other for celecoxib treatment groups and diclofenac. 
• Double-blind  
• Not quite true ITT analysis (Analyses conducted on patients who received at least 1 dose of study medication). 
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Study type and evidence 
level 

RCT1++ 

Aim To evaluate the efficacy of esomeprazole for ulcer prevention in at-risk patients taking NSAIDs including COX-2 inhibitors. 
Number of patients Two multicentre trials (VENUS and PLUTO). VENUS: 110 centres in USA. PLUTO: 56 centres in 11 countries worldwide. 

VENUS: N=844 randomised; N=281(esomeprazole 20mg), N=282 (esomeprazole 40 mg), N=281 (placebo). 
PLUTO: N=585 randomised; N=195(esomeprazole 20mg), N=198 (esomeprazole 40 mg), N=192 (placebo). 

Patient characteristics  VENUS Study PLUTO Study 
Baseline characteristics Esomeprzole  

20 mg 
(N=267) 

Esomeprzole  
40 mg 
(N=271) 

Placebo 
(N=267) 

Esomeprzole  
20 mg 
(N=192) 

Esomeprzole  
40 mg 
(N=196) 

Placebo 
(N=185) 

Age years, mean (SD) 66.0 (9.0) 66.0 (8.8) 65.6 (9.3) 63.9 (10.7) 63.6 (10.7) 64.0 (11.8) 
Female, N (%) 173 (64.8) 184 (67.9) 182 (68.2) 153 (79.7) 147 (75.0) 143 (77.3) 
Mean body weight, kg (SD) 84.7 (20.1) 83.4 (19.7) 84.8 (18.4) 72.1 (15.5) 72.6 (16.4) 71.7 (17.1) 
Type of Chronic Condition, N 
(%) 

OA 
RA  
Other 
H. pylori positive 

 
 
193 (72.3) 
37 (13.9) 
37 (13.9) 
20 (7.5) 

 
 
197 (72.7) 
33 (12.2) 
41 (15.1) 
23 (8.5) 

 
 
182 (68.2) 
44 (16.5) 
41 (15.4) 
28 (10.5) 

 
 
102 (53.1) 
53 (27.6) 
37 (19.3) 
35 (18.2) 

 
 
108 (55.1) 
52 (26.5) 
36 (18.4) 
22 (11.2) 

 
 
111 (60.0) 
46 (24.9) 
28 (15.1) 
25 (13.5) 

Risk Factor, N (%) 
Age ≥60 yrs 
Ulcer in past 5 yrs 
Both Risk factors 
Low doses ASA 

 
209 (78.3) 
22 (8.2) 
27 (10.1) 
41 (15.4) 

 
204 (75.3) 
28 (10.3) 
30 (11.1) 
30 (11.1) 

 
203 (76.0) 
33 (12.4) 
24 (9.0) 
25 (9.4) 

 
128 (66.7) 
46 (24.0) 
16 (8.3) 
23 (12.0) 

 
123 (62.8) 
51 (26.0) 
21 (10.7) 
18 (9.2) 

 
114 (61.6) 
49 (26.5) 
21 (11.4) 
16 (8.6) 

NSAID type, N (%) 
COX-2 Inhibitor 
Non-selective NSAID 

 
101 (37.8) 
166 (62.2) 

 
112 (41.3) 
159 (58.7) 

 
99 (37.1) 
168 (62.9) 

 
24 (12.5) 
168 (87.5) 

 
29 (14.8) 
167 (85.2) 

 
35 (18.9) 
150 (81.1) 

 
• Inclusion criteria: all participants had to have a chronic musculoskeletal condition (for example, OA or RA) and were receiving treatment with non-

selective NSAIDs or COX-2 inhibitors. Participants had to be at risk of developing GU or DU as a result of older age ( ≥60 years) and/or a 
documented GU or DU on the 5 years prior to the study. 

• NSAID therapy had to be stable the 4 weeks before baseline endoscopy and throughout the study. Patients had no ulcers at baseline (detected 
by endoscopy), were required to be H. pylori-negative and had no evidence of bleeding or perforation within 6 months before study entry.  

• Patients were excluded if they had evidence of oesophagitis, oesophageal stricture or Barrett’s oesophagus, gastric outlet obstruction, previous 



upper GI surgery (except for simple ulcer closure) or significant disease affecting other bodily systems. 
• For the 2 weeks before baseline endoscopy, patients requiring concomitant corticosteroids or had used a PPI, prostaglandin analogue or daily 

H2RA (< daily use was permitted during this period) were also ineligible for study entry. 
• Patients were permitted to take up to 6 antacid capsules daily (aluminium hydroxide 200 mg, magnesium hydroxide 200 mg) as a rescue remedy 

for upper GI symptom relief. 
• Patients could take concomitant treatment with aspirin for prophylaxis of cardiovascular diseases; the dose had to remain stable throughout the 

study and could not exceed 325 mg/day. 
Intervention Esomeprazole 20 mg; esomeprazole 40 mg (taken once daily, every morning before breakfast) 
Comparison Placebo 
Length of follow-up 1, 3 and 6 months (end of study) 
Outcome measures Proportion of patients developing Gastric Ulcers (GU) and Duodenal Ulcers (DU), upper GI symptoms 
Effect size • Pooled data from each study: Life-table estimate of the cumulative % of patients developing GU and DU at 6 months was 17% (95% CI, 13.2 to 

20.8) for placebo, 5.2% (95% CI 3.0 to 7.4) for esomeprazole 20 mg and 4.6% (95% CI 2.6 to 6.6) for esomeprazole 40 mg. 
• At 1, 3 and 6 months, GUs were more prevalent that DUs in both studies. 
• Among patients taking concomitant low-dose aspirin, the ulcer incidence at 6 months was similar to that of the whole population in all 3 treatment 

groups (placebo: 12.2%, esomeprazole 20 mg: 4.7%, esomeprazole 40 mg: 4.2%). 
• In the pooled analysis of individual NSAID types, significantly fewer patients on esomeprazole compared with placebo developed ulcers whether 

taking a non-selective NSAID or a COX-2 inhibitor. 
•  Among patients who received COX-2 inhibitors and placebo, 16.5% (95% CI 9.7 to 23.4) of patients developed ulcers over 6 

months compared with 0.9% (95% CI 0 to 2.6, p<0.001 vs placebo) of patients who received esomeprazole 20 mg and 4.1% (95% 
CI 0.6 to 7.6, p=0.002) who received esomeprazole 40 mg.    

• For patients who received non-selective NSAIDs and placebo, 17.1% (95% CI 12.6 to 21.6) developed ulcers compared with 6.8% 
(95% CI 3.9 to 9.7, p<0.001) of patients who received esomeprazole 20 mg and 4.8% (95% CI 2.3 to 7.2, p<0.001) who received 
esomeprazole 40 mg.    

• Significant reductions in ulcer occurrence were observed for COX-2 inhibitor users taking either dose of esomeprazole in each study (p<0.05). 
For the non-selective NSAID users, esomeprazole treatment significantly reduced ulcer occurrence in the VENUS study (p<0.001) but not in the 
PLUTO study. 

• Occurrence of GU and/or DU at study endpoint (6 months) for ITT analysis listed in table below 
Study  Ulcer Type Placebo Esomeprazole 20mg Esomeprazole 20mg 
VENUS Gastric 34/267 (12.7%) 12/267 (4.5%) 10/271 (3.7%) 
 Duodenal 10/267 (3.7%) 0/267 (0.0%) 0/271 (0.0%) 
 GU + DU 2/267 (0.7%) 0/267 (0.0%) 1/271 (0.4%) 
PLUTO Gastric 19/185 (10.3%) 7/192 (3.6%) 6/196 (3.1%) 
 Duodenal 1/185 (0.5%) 1/192 (0.5%) 2/196 (1.0%) 
 GU + DU 0/185 (0%) 1/192 (0.5%) 0/196 (0.0%) 

• At study endpoint, the proportion of participants with heart and acid regurgitation in each study, and those with pain, discomfort, or burning in upper 
abdomen in VENUS study were all significantly reduced for both Esomeprazole groups compared with placebo (numerical data not shown) 

• Participants taking esomeprazole 20 and 40 mg used significantly less antacid medication compared to placebo (VENUS 0.55 and 0.48 capsules 
per day versus 0.93 capsules p/d, p<0.0001; PLUTO 0.74 and 0.59 capsules p/d versus 0.82 capsules p/d, p=0.01) 



• Withdrawals due to AEs were higher in placebo than in the Esomeprazole groups for both studies (VENUS 16.7% versus 8.1% Esomeprazole 20 
mg versus 12.7% Esomeprazole 40mg; PLUTO 13% versus 5.7% Esomeprazole 20 mg versus 5.6% Esomeprazole 40 mg 

• Number of participants with serious AEs was N=9 (placebo), N=11(Esomeprazole 20 mg), N=18 (Esomeprazole 40 mg) for VENUS; N=21 
(placebo), N=16 (Esomeprazole 20 mg), N=15 (Esomeprazole 40mg) for PLUTO 

• Most commonly reported AEs in both studies were GI AEs (N=21), with N=12 of these reported in placebo group 
• One death in PLUTO group due to MI (participant received diclofenace + placebo) 
• N=4 participants hospitalised for upper GI bleeding, with N=2 of these taking Cox-2 inhibitors (one of these taking 325mg/day of aspirin) 
 
• In both studies, patients were stratified at baseline into those using non-selective NSAIDs or COX-2 inhibitors. Randomisation method: there were 

2 randomisation lists, one for each NSAID group. Allocation schedule consisted of computer-generated blocks of 6 for the VENUS study and 
blocks of 3 for the PLUTO study. 

• Double-blind 
• Power study (but not to detect differences between NSAID and COX-2 groups) 
• Not true ITT analysis (all patients who took at least one dose of study medication) 

 
Funding AstraZeneca R&D, Mölndal, Sweden. 
Ref Id 614 
Bibliographic reference F. K. Chan, V. W. Wong, B. Y. Suen, J. C. Wu, J. Y. Ching, L. C. Hung, A. J. Hui, V. K. Leung, V. W. Lee, L. H. Lai, G. L. Wong, D. K. Chow, K. F. To, 

W. K. Leung, P. W. Chiu, Y. T. Lee, J. Y. Lau, H. L. Chan, E. K. Ng, and J. J. Sung. Combination of a cyclo-oxygenase-2 inhibitor and a proton-pump 
inhibitor for prevention of recurrent ulcer bleeding in patients at very high risk: a double-blind, randomised trial. Lancet 369 (9573):1621-1626, 2007. 
ID 2871 

Study type and evidence 
level 

RCT1++ 

Aim To evaluate the efficacy and upper GI safety of celecoxib + PPI vscelecoxib alone in adults with OA and RA.  
Number of patients N=273 randomised: N=137 celecoxib + PPI, N=136 (celecoxib + placebo) 

ISingle centre trial in Hong Kong 
Patient characteristics Baseline characteristics Celecoxib + PPI (N=137) Celecoxib + placebo  

(N=136) 
Age years, mean (SD) 70 (12) 72 (11) 
Female, N (%) 72 (53) 69 (51) 
OA patients (%) 83 90 

 
• Inclusion criteria: patients with upper GI bleeding taking non-selective NSAIDs for arthritis. All patients discontinued NSAIDs and received 8 weks 

of PPI to promote ulcer healing. If ulcers healed after the PPI treatment (or a second course of PPI) and patients were H. pylori negative, and if 
regular use of NSAIDs was indicated for the duration of the trial, then these patients entered the study .   

• Patients were excluded if they had unhealed ulces, concomitant use of low-dose aspirin, anti-coagulants or CS before the index bleeding; 
previous gastric or duodenal surgery othr than patch repair; allergy to celecoxib; erosive oespohagitis, gastric outlet obstruction, terminal illness, 
cancer or renal failure. 

• The 2 groups were siliar for all baseline patient demographics or disease characteristics. 



Intervention Celecoxib, 400mg (200 mg twice daily) + PPI (esomeprazole – 40 mg/day) 
Comparison Celecoxib 400mg (200 mg twice daily) + placebo  
Length of follow-up 13 months (end of study) 
Outcome measures Primary efficacy assessments:AEs; Disease activity score; Pain (VAS); AEs including upper GI events. 
Effect size  

o Celecoxib + PPI was significantly better than celecoxib + placebo for: 
o Upper GI bleeding (p=0.0004); 

 
o There was NS difference between Celecoxib + PPI and celecoxib + placebo for: 

o Disease activity score (change from baseline) over 13 months 
o Arthritis pain (change from baseline) over 13 months 
o GI AEs (Lower GI bleeding and dyspepsia) 
o CV AEs (heart failure, peripheral vascular disease, hypertension, peripheral oedema) 

 
 
o Celecoxib + PPI was similar to celecoxib + placebo for: 

o Total number of withdrawals (17% and 16% respectively); 
o Withdrawals due to AEs (6% and 7% respectively); 
o Withdrawals due to lack of pain relief (2% and 1.5% respectively); 

 
 
 
 
 
 
 
• Randomised (computer generated, permuted blocks of 10, stratified for gastric and non-gastric ulcers) 
• Allocation concealment 
• Double blind (double dummy) 
• True ITT analysis 
• Power study (risk of ulcer bleeding) 

 
Funding Not sponsored by Pahrma companies but authors had independent  research grants from a number of pharmaceutical companies 
Ref Id 2871 
Bibliographic reference R. Suarez-Otero. Efficacy and safety of diclofenac-cholestyramine and celecoxib in osteoarthritis. Proceedings of the Western Pharmacology Society. 

45:26-28, 2002. 
 

Study type and evidence 
level 

RCT1- 

Aim To determine the efficacy and safety of celecoxib versus diclofenac in adults with knee, hand or hip OA 
Number of patients N=81 randomised; N=41 (Diclofenac) N=40 (Celecoxib)   



Patient characteristics Baseline characteristics Diclofenac Celecoxib  
Age years, mean ± SD 59 ± 13 56 ± 11 
OA duration, months, median (25, 75 percentiles) 41 (12, 40) 38 (12, 39) 
BMI, kg/m² 27.9 ± 4.8 28.7± 4.7 
Pain (VAS, mm), mean ± SD 62 ± 24  58 ± 24  
Knee OA 19 19 
Hand OA 18 17 
Hip OA 4 4 

 
• Participants with confirmed diagnosis for at least 3 months according to ACR criteria 
• Exclusion criteria were history of GI bleeding, active ulcer, taking PPI’s, H2 antagonists or antacids  
 

Intervention Celecoxib 100 mg twice daily, with drug products re-encapsulated to allow for double-blinding. Participants were advised to take medication with food. 
Comparison  Diclofenac-cholestyramine 140 mg twice a day, with drug products re-encapsulated to allow for double-blinding. Participants advised to take medication 

with food.  
 

Length of follow-up Follow-up at weeks 2, 4, and week 6 (study endpoint) 
Outcome measures Pain reported by participant (VAS), pain reported by investigator (VAS), AEs (GI) 
Effect size • There were NS differences between treatment groups for the outcomes of pain reported by participants (VAS) and pain reported by the investigator 

(VAS) 
• There were NS differences between groups in the incidence of side-effects 
• N=3 participant study withdrawals in diclofenac group (N=2 headache, N=1 rash), and N=2 in celecoxib group (N=1 headache, N=1 rash) 
 
 
 

AEs, N  Diclofenac N=41 Celecoxib N=40 
Epigastric pain 13 11 
Upset stomach 7 7 
Vomit 1 1 
Diarrhoea 4 3 
Nausea 8 3 
Rash 2 1 

 
• Randomisation and double-blinding reported but methods of randomisation not described 
• No washout period reported 
• Not stated whether ITT or per protocol analysis is reported, but only N=5 study withdrawals and NS between-group differences   
• No power calculation reported 
• Relatively small sample size, so study may lack adequate power to detect effects of the different drugs 

Funding Not reported 
Ref Id 2029 



 
7.4. Intra-articular injections 
 

In adults with OA, what are the relative benefits and harms of intra-articular injection of corticosteroid versus 
placebo with respect to symptoms, function, and quality of life? 

Bibliographic reference N. Bellamy, R. Bourne, J. Campbell, and G. Wells. Intra-articular corticosteroids for osteoarthritis of the knee. Cochrane 
Database of Systematic Reviews, 2006. 
 

Study type and evidence 
level 

SR 1++ 

Aim To conduct a SR of RCTs of IA corticosteroids for treatment of knee OA to evaluate short and long-term efficacy and safety.  
Note:  Only data on corticosteroids versus placebo were extracted from this review in accordance with the CORTICO question 
scope. 

Number of patients Total N=12* RCTs reported corticosteroids versus placebo comparisons (N=329 corticosteroids); (N=324 placebo) 
*13 RCTs in the review, but one included arthroscopy and lavage in both treatment arms and has not been included in this data 
extraction 

Patient characteristics  
 
RCT’s varied in terms of: 
• Type of corticosteroid used (1 RCT prednisolone acetate; 4 RCT’s triamcinolone hexacetonide; 1 RCT methylprednisolone; 

3 RCT’s hydrocortisone solution; 2 RCT’s triamcinolone acetonide; 1 RCT cortivazol; 1 RCT methylprednisolone acetate)   
• Type of placebo used (saline or suspending vehicle for agent) 
• Treatment regimen - number of injections  
• Treatment regimen - dose 
• Trial length (Range: 1 to 104 weeks) 
• Trial size (Range: N=16 to N=118) 
• Trial design (3 RCT’s cross-over; 9 RCT’s parallel group studies) 
• Study site location (various, worldwide) 
• Funding sources 

 
• 10 RCTs were double-blinded, and 2 were single-blind 
• Allocation concealment was deemed adequate by the review authors in N=5 RCTs, but unclear in N=7 RCTs 

 
 
NOTE: Meta-analysis was not possible for most outcomes due to the lack of consistency in outcomes measured across studies 
and different definitions or measures of outcomes used 
 
NOTE: This SR receives a 1++ for its own internal methodological quality and presentation of results, but the body of studies it 
reviews differ in terms of methodological quality, study design, study duration, and outcomes measured. 
 
AUTHORS' CONCLUSIONS: The short-term benefit of IA corticosteroids in treatment of knee OA is well established, and few 



side effects have been reported. Longer term benefits have not been confirmed based on the RevMan analysis. The response 
to HA products appears more durable. In this review, some discrepancies were observed between the RevMan 4.2 analysis 
and the original publication. These are likely the result of using secondary rather than primary data and the statistical methods 
available in RevMan 4.2. Future trials should have standardised outcome measures and assessment times, run longer, 
investigate different patient subgroups, and clinical predictors of response (those associated with inflammation and structural 
damage). 
 

Intervention Corticosteroid 
Comparison Placebo 
Length of follow-up Study duration ranged from 1 week to 104 weeks 
Outcome measures Pain (patient rating scale, improvements in knees with respect to pain, self-report greater than 15-30% reduction in VAS, VAS 

0-100mm, WOMAC), pain at night (0-100mm VAS), stiffness (WOMAC), physical function (Lequesne, HAQ, WOMAC), walking 
distance (m), range of motion (degrees), 50-foot walking time, patient global assessment, patient preference for treatment, 
patient improvement, WOMAC total score, study withdrawals and adverse events  

Effect size  
1. Symptoms:  
1.1 Pain 
• One RCT (N=34) found NS difference for corticosteroid (T-H) versus placebo in the number of participants reporting pain 

reduction at either 1 or 8 weeks post-injection 
• One RCT (N=71) found a statistically significant difference in the number of knees reported as improved with respect to 

pain for hydrocortisone tertiary-butylacetate versus placebo (RR1.81, 95%CI 1.09 to 3.00; p=0.02; NNT=3 to improve pain 
at 2 weeks post-injection) at 2 weeks post-injection, whereas there was NS difference between hydrocortisone acetate and 
placebo at study end-point. 

• One RCT (N=53) found that significantly more participants in the corticosteroid (cortivazol) group reported a 30% decrease 
in VAS pain from baseline versus placebo one week post-injection (RR2.56, 95%CI 1.26 to 5.18; p=0.009), but there were 
NS differences between the groups on this outcome at 4, 12, or 24 weeks post-injection. 

• One RCT (N=118) found that significantly more participants in the corticosteroid (methylprednisolone) group reported a 
15% decrease in VAS pain from baseline versus placebo three weeks post-injection (RR3.11, 95%CI 1.61 to 6.01; 
p=0.0007) 

• A pooled analysis of three RCTs (N=161) found that significantly more participants receiving corticosteroid injection 
improved on pain (VAS 0-100mm) versus placebo at one week post injection (WMD –21.91, 95%CI –29.93 to –13.89, 
p<0.00001), whereas in one of these RCTs (N=53) NS difference was detected between the groups at 4, 6, and 24 weeks 
post-injection.  

• One RCT (N=66) found that significantly more participants receiving corticosteroid (T-A) improved on WOMAC pain scores 
at one year post-injection versus placebo (WMD –13.80, 95% CI –26.79 to –0.81; p=0.04), but there was NS difference 
between the two groups two years post-injection. 

• One RCT (N=66) found NS differences between corticosteroid (T-A) and placebo on the outcome of pain at night (0-
100mm VAS) at either one or two year’s post-injection.  

 
1.2 Stiffness 



• One RCT (N=66) found NS differences between corticosteroid (T-A) and placebo on the outcome of WOMAC stiffness at 
either one or two year’s post-injection.  

 
2. Function: 
2.1 General function 
• One RCT (N=66) found NS differences between corticosteroid (T-A) and placebo on the outcome of WOMAC total score at 

either one or two years post-injection 
 
2.2 Physical function 
• One RCT (N=53) found NS differences between corticosteroid (cortivazol) and placebo on the Lequesne index at 1, 4, 12, 

and 24 weeks post-injection 
• One RCT (N=84) found NS differences between the corticosteroid triamcinolone hexacetonide and placebo on the Health 

Assessment Questionnaire at one or 6 weeks post-injection 
• One RCT (N=66) found NS differences between corticosteroid (T-A) and placebo on the outcome of WOMAC physical 

function at either one or two years post-injection 
 
2.3 Global assessments 
• A pooled analysis of two RCTs (N=119) found NS differences between corticosteroid and placebo on the outcome of 

patient global assessment (0-100 mm VAS) at 1, 4, 12, 24, 52, or 104 weeks post-injection 
• A pooled analysis of three cross-over RCTs (N=190) found significantly more participants preferred corticosteroids 

compared to placebo (RR 2.22, 95%CI 1.57 to 3.15, p<0.00001) 
• A pooled analysis of three RCTs (N=156) found significantly more participants showed overall improvement in the 

corticosteroid group versus placebo at one week post-injection (RR1.44, 95%CI, 1.13 to 1.82; p=0.003), but there were NS 
differences between groups on this outcome at 3, 6, 8, and 24 weeks post-injection.  

 
2.4 Physical examination findings 
• One RCT (N=84) reported NS differences between the corticosteroid triamcinolone hexacetonide and placebo groups on 

the outcome of walking distance (in metres) at either one or six weeks post-injection 
• One RCT (N=66) reported a statistically significant improvement in range of motion (degrees) for the corticosteroid (T-A) 

group versus placebo at two years post-injection (WMD 10.40, 95% CI 4.04 to 16.76, p=0.001) but not at one year 
• One RCT (N=66) found NS difference between corticosteroid (T-A) and placebo on the outcome of 50-foot walking time at 

either one or two years post-injection 
 
3. Study withdrawals/adverse events (AEs) 
• A pooled analysis of two studies (N=121) found NS difference between corticosteroids and placebo in terms of the number 

of total study withdrawals and the number of withdrawals due to lack of efficacy 
• One RCT (N=34) found NS difference between corticosteroid (T-H) and placebo in terms of the number of participants 

experiencing post-injection pain flare 
• One RCT (N=53) found NS difference between corticosteroid (Cortivazol) and placebo in terms of participants reporting 



local discomfort. 
 
 
4. Quality of life 
Note: This SR did not review QOL outcome data, so relevant QOL outcomes were extracted direct from the studies 
included in the SR.  
• One RCT (N=59) found that relative to baseline, there was no median change in anxiety or depression scores at 3 and 8 

weeks for participants who received either corticosteroid (methyl prednisolone) injection or placebo injection 
• The same study found that neither baseline anxiety nor depression scores were significant predictors of participants 

response to steroid injection 
  

 
• SR included structured database search and hand searching of relevant journals, with search strategy for the former 

presented in the review 
• Review inclusion and exclusion criteria clearly stated  
• Verification of data extraction conducted by second reviewer 
• Assessment of methodological quality of studies was carried out  
• For all pooled outcomes, heterogeneity was tested via chi-square test  
• Note: This SR receives a 1++ for its own internal methodological quality and presentation of results, but the body of 

studies it reviews differ in terms of methodological quality, study design, study duration, and outcomes measured 
 

Funding No external funding. Funding came from Centre of National Research on Disability and Rehabilitation Medicine, Australia 
Ref ID 383 
Bibliographic reference G. K. Meenagh, J. Patton, C. Kynes, and G. D. Wright. A randomised controlled trial of intra-articular corticosteroid injection of 

the carpometacarpal joint of the thumb in osteoarthritis. Annals of the Rheumatic Diseases 63 (10):1260-1263, 2004. 
Study type and evidence 
level 

RCT: 1++ 

Aim To assess the efficacy of intra-articular corticosteroid injection (triamcinolone) versus placebo for treating OA of the 
carpometacarpal joint (CMCJ) in the thumb.  

Number of patients Total N=40; N=20 (triamcinolone), N=20 (placebo) 
Single-centre trial in Ireland. 

Patient characteristics  
Baseline characteristics, median (95% 
CI) unless stated 

Triamcinolone 
(N=20) 

Placebo 
(N=20) 

Age, years, mean (Range) 60.6 (41 to 71) 59.3 (46 to 69) 
Female, % 95 85 
OA duration, mean, years  7.4 8.2 
Pain, VAS  52 (40 to 72)  56 (50 to 78) 
Joint tenderness* 2 (1 to 3) 2 (1 to 3) 



Physician’s global assessment 3 (2 to 4) 4 (3 to 4) 
Patient’s global assessment 3 (2 to 4) 4 (3 to 4) 
Joint stiffness duration, mins 20 (0 to 30) 15 (10 to 30) 
CMC joint space narrowing, OARSI 3 (2 to 4) 3 (2 to 4) 
CMC osteophyte grade, OARSI 3 (2 to 4) 3 (2 to 4) 

* joint tenderness scale: 0=no tenderness; 1=pain; 2=pain + patient winces; 3=pain + patient withdraws. 
 
• All participants had symptomatic CMCJ OA (according to ACR criteria for hand OA). 
• Patients were excluded if they had a history of inflammatory arthritis, previous thumb base trauma or previous steroid 

joint injection to either CMCJ.  
• Patients in both groups were similar in all baseline characteristics. 

 
Intervention Triamcinolone, 0.25 ml (5 mg) 
Comparison Sterile 0.9% saline, 0.25 ml 

The injected CMCJ in both groups was immobilised in a thumb spica splint for 48 hrs 
Length of follow-up 14, 12 and 24 weeks (end of study) 
Outcome measures Pain (self-recorded thumb CMCJ pain, VAS); patient’s global assessment; physician’s global assessment; joint tenderness 

(0=no tenderness, 1=pain, 2=pain + patient winces, 3=pain + patient withdraws); duration of early morning joint stiffness (mins); 
improvement in a pain VAS of 20% at 24 weeks. 

Effect size • Pain (VAS): patients treated with the corticosteroid triamcinolone showed a slight increase in pain at 12 weeks and no 
change at 24 weeks. Those who received placebo experienced a large increase in pain at both 12 and 24 weeks, however 
at 24 weeks, pain was less than 12 weeks. 

• Joint tenderness: patients treated with the corticosteroid triamcinolone showed almost no change in joint tenderness (had 
no tenderness) at both 12 and 24 weeks whereas those treated with placebo experienced increased tenderness at 12 
weeks which further increased at 24 weeks. 

• Patient’s and physician’s global assessment: patients treated with the corticosteroid triamcinolone and those treated with 
placebo showed very little change in patient’s and physician’s global assessment at 12 and 24 weeks. 

• Joint stiffness duration: There was no change in joint stiffness duration for patients treated with the corticosteroid 
triamcinolone. However, those given placebo showed an increase in stiffness duration at 12 weeks, which increased 
further at 24 weeks. 

 
Between-group comparisons 
• There was a greater increase in pain, joint tenderness, patients and physicians global assessment and in joint stiffness in 

the placebo group compared to corticosteroid at both 12 and 24 weeks post-injection. 
 

Triamcinolone Placebo Outcome, median change from baseline  
12 weeks 24 weeks 12 weeks 24 weeks 

Pain, VAS, mm  3.5 0.0 23.3 14.0 
Joint tenderness 0.5 0.5 2.0 2.5 
Physician’s global assessment 0.5 0.0 1.5 1.0 



Patient’s global assessment 0.5 0.0 1.0 1.0 
Joint stiffness duration (mins) 0.0 0.0 2.5 5.0 

 
• Randomisation method was by using a table of random numbers which was balanced after every 4-patients.  
• Double-blind  
• ITT analysis  
• Underpowered; study was terminated early since recruitment achieved only 50% of the numbers required to satisfy the 

power calculation over a 3 year period. 
• No mention of concurrent medication/analgesia being taken by patients, which may affect the outcomes of the study. 
• Dropouts: N=2 (placebo), N=3 (triamcinolone) 

Funding Not mentioned 
Ref ID 72 
Bibliographic reference E. Qvistgaard, R. Christensen, Pedersen S. Torp, and H. Bliddal. Intra-articular treatment of hip osteoarthritis: a randomized 

trial of hyaluronic acid, corticosteroid, and isotonic saline. Osteoarthritis & Cartilage 14 (2):163-170, 2006. 
Study type and evidence 
level 

RCT: 1++ 

Aim To assess the efficacy and safety of IA injection of sodium hyaluronate (Hyalgan) versus IA injection of the corticosteroid 
methylprednisolone (Depomedrol) and placebo in adults with hip OA.  

Number of patients Total N=104*; N=34 (Depomedrol), N=36 (Placebo) 
Single centre trial: Denmark.   
*The results for the Hyalgan arm of the study were not extracted since they were irrelevant to the GL topic of interest. 

Patient characteristics  
 
Baseline characteristics Depromedrol 

(N=32) 
Placebo 
(N=36) 

Age, years, mean (SD) 69 (9) 64 (11) 
Female, % 72 61 
Pain on walking, VAS, mm (SD) 44.0 (19.7) 42.4 (19.7) 
Pain at rest, VAS, mm (SD) 20.4 (15.2) 29.4 (21.3) 
Lequesne Index, score 1-24 (SD) 8.6 (3.1) 9.5 (3.8) 
WOMAC total, score 0-96 (SD) 37.3 (15.4) 41.2 (14.6) 
Patient global evaluation, VAS, mm (SD) 40.1 (20.2) 49.0 (20.2) 
Kellgren grade, % 

I-II  
III-IV 

 
54 
46 

 
65 
35 

 
• All participants were adults > 18 years old with hip OA (defined by the ACR criteria) had radiographic changes of Hip OA, 

were on stable medication for at least 3 weeks before inclusion.  
• Patients were excluded if they had radiographic signs of osteonecrosis of the hip, pain demanding morphine or 



incompatability with long-term observation, were pain free at randomisation, had participated in other medical trials, had 
previous IA injection in the hip joint within the last 3 months, defects or other skin changes in the injection area with 
resultant increased risk of infection, inflammatory or neurological disease, poultry allergy, anticoagulant treatment. 

• Patients were asked to continue their usual analgesic consumption throughout the study. 
Intervention 40 mg methylprednisolone (Depomedrol), 1 ml injection; 

20 mg sodium hyaluronate (Hyalgan), 2 ml injection, 3 injections at 14 day intervals 
Comparison Placebo (saline water), 2 ml injection, 3 injections at 14 day intervals 

 
For all injections (interventions and placebo), 1 ml of 1% lidocaine was added to the syringe 

Length of follow-up 3 months (end-point analysis) 
Outcome measures Pain on walking (VAS); Pain at rest (VAS); Lequesne score; WOMAC total score; Patient global assessment (VAS); OARSI 

outcome measures for response; AEs 
Effect size  

NOTE: To calculate the overall treatment effect following the 3-month time course, the average effect size was calculated for 
each of the reported outcome measures with standardized mean differences (SMD) analysed. 

 
1. Pain 
• There was a significant improvement with corticosteroid treatment compared to placebo for pain on walking over the 3 

month period (SMD steroid = 0.6, 95% CI 0.1 to 1.1, p=0.021). There was a significant difference between placebo and 
corticosteroid for pain on walking at 14 and 28 days (both: p=0.006) but at 3 months there was NS difference 

• There was no significant difference between the groups at any time point (14 days, 28 days and 3 months) for pain at rest. 
 
 
2. Function 
• There was no significant difference between the groups at any time point (14 days, 28 days and 3 months) for Lequesne 

Index, WOMAC index and patient’s global assessment. 
• Using OARSI outcome measures, at day 14 a greater number of patients responded to corticosteroid compared to 

placebo (56% and 33% respectively) and at the end of treatment, 28 days (66% and 44% respectively). 
 
 
3. AEs 
• No infections or SAEs were encountered during the study. The authors note (but do not mention which treatment group 

they were from) that 3 patients developed an adverse reaction with a flare of hip pain within hours to days of the injection.  
                                                  
• Randomisation method by a 6-envelope (2x3 treatments) block randomisation. 
• Double blind  
• Not ITT analysis 
• Not a powered study 
• Patients continued to take their usual analgesic medication during the study 

Funding The Oak Foundation and The Erna Hamilton Foundation 



Ref ID 2142 
Bibliographic reference J. Flanagan, F. F. Casale, T. L. Thomas, and K. B. Desai. Intra-articular injection for pain relief in patients awaiting hip replacement. 

Annals of the Royal College of Surgeons of England 70 (3):156-157, 1988. 
 

Study type and evidence 
level 

RCT1+ 

Aim To evaluate the effects of intra-articular injections of bupivacaine (local anaesthetic) + triamcinolone (corticosteroid) versus saline for 
the relief of pain in adults with hip OA awaiting hip replacement. 

Number of patients N=36; N=12 (Bupivacaine + triamcinolone), N=12 (saline), N=12 (Bupivacaine)* 
*The results for the bupivacaine only arm of the trial were not extracted, since they were irrelevant to the guideline topic of interest.  

Patient characteristics • N=28 female; N=7 male (reflects pattern of waiting list for hip replacement) 
• Age range 46-79 years 
• All participants were awaiting hip replacement for OA  
• Potential participants were told by the investigators that they would be given enrolment priority if their pain was worse 
• No other patient characteristics reported 

Intervention 10 ml of bupivacaine plus 20 mg of triamcinolone preceded by 10 mg of omnopon intramuscularly one hour prior to the intervention. 
Active and passive physiotherapy and hydrotherapy were given at 3h post-injection and on the following two mornings. 

Comparison 10 ml of normal saline preceded by 10 mg of omnopon intramuscularly one hour prior to the intervention. Active and passive 
physiotherapy and hydrotherapy were given at 3h post-injection and on the following two mornings. 

Length of follow-up Participants were assessed on admission, just before injection, 15 min post-injection, then weekly for 4 weeks, and thereafter once a 
month until 12 months of follow-up were completed. 

Outcome measures Pain, activity, stability and movement (all measured on a standard form using a grading of 1 to 5) 
Effect size • At one month follow-up % of patients with improved pain relief was higher in the corticosteroid group (bupivacaine + 

triamcinolone) compared to the placebo group (75% and 64% improvement respectively). % of patients whose pain relief was 
unchanged was lower in the  B+t group (8%) compared with placebo (27%); Participants whose pain had worsened was higher 
in the B+t group (17%) compared to placebo (9%). 

• At three months follow-up % of patients with improved pain relief was lower in the corticosteroid group (bupivacaine + 
triamcinolone) compared to the placebo group (33% vs 55% respectively). % of patients whose pain relief was unchanged was 
also lower in the  B+t group (17%) compared with placebo (36%); Participants whose pain had worsened was higher in the B+t 
group (50%) compared to placebo (8.5%).  

• At 12 months follow-up % of patients with improved pain relief was lower in the corticosteroid group (bupivacaine + 
triamcinolone) compared to the placebo group (8% vs 18% respectively).  

 
• Data for other outcomes was not reported 
• Statistical significance testing for results was not reported 
• Treatment agents were randomly allocated to participants, but method of randomisation not stated 
• Medical staff were not aware which agent they were injecting 
• Post-injection assessments were made by another person 



• Double-blind trial, so infer that participants were also blinded to the agents they received 
• No ITT performed 
• Only 1 participant in the saline group did not attend follow-up, hence only 11 participants included in analysis for this group 
• No power calculation and sample size is small, so study may be underpowered 
• Only a few patient characteristics reported 
• Not stated whether or not any of the participants had a prior history of use of intra-articular corticosteroids or other treatment 

agents 
• Authors concede that the study was biased as those with the worst pain were more likely to have been recruited in line with the 

study proforma, so active study agents may be more effective in OA hip patients with less severe pain 
 

 
Funding Not reported. 
Ref Id 2117 

HYAL: In adults with OA, what are the relative benefits and harms of intra-articular injection of hyaluronic acid/ hyaluronans versus placebo or steroid injection with 
respect to symptoms, function, and quality of life? 

Bibliographic reference N. Bellamy, J. Campbell, V. Robinson, T. Gee, R. Bourne, and G. Wells. Viscosupplementation for the treatment of osteoarthritis 
of the knee.[update of Cochrane Database Syst Rev. 2005;(2):CD005321; PMID: 15846754]. [Review] [406 refs]. Cochrane 
Database of Systematic Reviews (2):CD005321, 2006. 
 

Study type and evidence 
level 

SR/MA: 1++; RCT’s of MA: 1+ 

Aim To assess the efficacy and safety of viscosupplementation in patients with knee OA.  
Number of patients SR included: 40 RCT’s with N=5257 participants which compared IA hyaluronic acid injections versus IA placebo injections; 9 

RCT’s with N=755 participants which compared IA hyaluronic acid injections with IA corticosteroid injections. 
Patient characteristics Patient characteristics: all patients included in the studies had Knee OA which was diagnosed by either: ACR criteria; the Altman 

et al., (1991) algorithm or by clinical and/or radiographic information. 
 
Study characteristics for HA vs Placebo: Trials varied in terms of:  
• Type of HA used (7 RCT’s Artz; 1 RCT BioHy; 1 RCT Durolane; 14 RCT’s Hyalgan; 9 RCT’s Synvisc; 1 RCT Suvenyl; 5 

RCT’s Orthovisc; 1 RCT Replasyn; 1 RCT Suplasyn)   
• Type of placebo used (most RCT’s used saline; some used PBS, arthrocentesis, lactose+saline, the vehicle or solvent for the 

HA, or were not mentioned). 
• Treatment regimen - number of injections (1 injection; once weekly; 11 in 23 weeks; most were 3, 4 or 5 weekly)  
• Treatment regimen - dose 
• Trial length (Range: 4 weeks to 1 year) 
• Trial size (Range: N=12 to N=495) 
• Trial design (Mostly parallel-group studies) 
• Study site location (various, worldwide) 
• Mode of HA production (includes bacterial and animal sources) 



• Funding sources  
 
Study characteristics for HA vs corticosteroid: Trials varied in terms of: 
• Type of HA used (5 RCT’s Hyalgan; 2 RCT’s Synvisc; 2 RCT’s Orthovisc) 
• Type of corticosteroid used (5 RCT’s methylprednisolone acetate; 2 RCT’s triamcinolone hexacetonide; 1 RCT 

betamethasone; 1 RCT betamethasone sodium phosphate-betamethasone acetate) 
• Treatment regimen - number of injections (3 or 5 weekly) 
• Treatment regimen - dose 
• Trial length (Range: 60 days to 1 year) 
• Trial size (Range: N=36 to N=215) 
• Trial design (all were parallel-group studies) 
• Study site location (various, worldwide) 
• Mode of HA production (includes bacterial and animal sources) 
• Funding sources  
 
AUTHORS' CONCLUSIONS: Based on the aforementioned analyses, viscosupplementation is an effective treatment for OA of 
the knee with beneficial effects: on pain, function and patient global assessment; and at different post injection periods but 
especially at the 5 to 13 week post injection period. It is of note that the magnitude of the clinical effect, as expressed by the WMD 
and standardised mean difference (SMD) from the RevMan 4.2 output, is different for different products, comparisons, timepoints, 
variables and trial designs. However, there are few randomised head-to-head comparisons of different viscosupplements and 
readers should be cautious, therefore, in drawing conclusions regarding the relative value of different products. The clinical effect 
for some products, against placebo, on some variables at some timepoints is in the moderate to large effect-size range. Readers 
should refer to relevant tables to review specific detail given the heterogeneity in effects across the product class and some 
discrepancies observed between the RevMan 4.2 analyses and the original publications. Overall, the analyses performed are 
positive for the HA class and particularly positive for some products with respect to certain variables and timepoints, such as pain 
on weight bearing at 5 to 13 weeks postinjection. 
 
In general, sample-size restrictions preclude any definitive comment on the safety of the HA class of products; however, within the 
constraints of the trial designs employed no major safety issues were detected. In some analyses viscosupplements were 
comparable in efficacy to systemic forms of active intervention, with more local reactions but fewer systemic adverse events. 
 
In other analyses HA products had more prolonged effects than IA corticosteroids. Overall, the aforementioned analyses support 
the use of the HA class of products in the treatment of knee OA. 
 

Intervention Hyaluronic Acid (IA injections) 
Comparison Placebo or corticosteroid (IA injections) 
Length of follow-up RCT’s ranged from 4 weeks to 1 year 
Outcome measures Pain; Stiffness; Function; QoL; AE’s - adverse reactions to IA injection  (Cochrane included AEs by procedure, infection, needle 

breakage or separation, hypersensitivity to local anaesthetic or preservative, discomfort at site of injection, AEs by 
viscosupplement, swelling, pain, toxicity-related withdrawals, total number of withdrawals and dropouts). 

Effect size  



NOTE: Results in the Cochrane SR/MA were presented by product, since products differed in their MW, concentration, treatment 
schedule and mode of production 
 
 
1. Symptoms 
 
1.3 Pain 
 
1.1a ARTZ vs PLACEBO 
• NS difference was found between the HA Artz and placebo for: 

o Pain (VAS) at 1-4 weeks, 5-13 weeks (3 RCT’s, N=507) and 14-26 weeks post-injection (2 RCT’s, N=312); 
o Pain score (0-3) at 1-4 weeks post-injection (1 RCT, N=98); 
o WOMAC pain (0-20 Likert) at 5-13 weeks post-injection (1 RCT, N=223). 

 
1.1b DUROLANE vs PLACEBO 
• NS difference was found between the HA Durolane and placebo for:  

o Reduction in WOMAC pain score of at least 40% with and absolute improvement of at least 5 points at weeks 2, 6, 
13 and 26 (all: 1 RCT, N=346); 

o WOMAC pain (change from baseline, 0-20 Likert) at weeks 6, 13 and 26 (all: 1 RCT, N=346). 
 
• The HA Durolane was found to be significantly worse than placebo for: 

o WOMAC pain (change from baseline, 0-20 Likert) at week 2 (1 RCT, N=346; WMD 0.74, 95% CI 0.02 to 1.46, 
p=0.04). 

 
1.1c HYALGAN vs PLACEBO 
 
HYALGAN vs PLACEBO 
• The HA Hyalgan was found to be significantly better than placebo for:  

o Pain on weight bearing during walking (VAS) at 14-26 weeks post-injection (4 RCT’s, N=878; WMD –4.57, 95% CI –
8.72 to –0.42, p=0.03); 

o Pain spontaneous (VAS) at 1-4 weeks (2 RCT’s, N=73; WMD –23.88, 95% CI –33.50 to –14.25, p<0.00001) and 5-
13 weeks post-injection (2 RCT’s, N=73; WMD –21.03, 95% CI –30.26 to –11.80, p<0.00001); 

o Pain at rest (VAS) at 5-13 weeks post-injection (5 RCT’s, N=155; WMD –9.65, 95% CI –14.18 to –5.13, p=0.00003); 
o WOMAC pain (VAS) at 14-26 weeks post-injection (1 RCT, N=177; WMD –5.66, 95% CI –10.06 to –1.26, p=0.01); 
o Number of joints improved for pain under load at end of treatment (1 RCT, N=37; RR 2.68, 95% CI 1.37 to 5.25, 

p=0.004) at 1 week post-injection (1 RCT, N=38; RR 3.60, 95% CI 1.48 to 8.78, p=0.005) and 5-13 weeks post-
injection (1 RCT, N=37; RR 4.03, 95% CI 1.67 to 9.69, p=0.002); 

o Number of joints with improvement in pain on touch (1 RCT, N=38; RR 2.25, 95% CI 1.12 to 4.53, p=0.02); 
o Pain (number of patients improved) at 32 weeks post-injection (1 RCT, N=408; RR 1.36, 95% CI 1.06 to 1.75, 

p=0.02). 
 



• The HA Hyalgan was found to be significantly worse than placebo for: 
o Number of joints improved for walking pain at end of treatment (1 RCT, N=37; RR 1.68, 95% CI 1.02 to 2.78, 

p=0.04), 5-13 weeks post-injection (1 RCT, N=38; RR 3.60, 95% CI 1.48 to 8.78, p=0.005) and 5- 13 weeks post-
injection (1 RCT, N=37; RR 2.30, 95% CI 1.26 to 4.19, p=0.006). 

 
• NS difference was found between the HA Hyalgan and placebo for:  

o Pain on weight bearing during walking (VAS) at 45-52 weeks post-injection (3 RCT’s, N=527); 
o Pain at rest (VAS) at 45-52 weeks post-injection (2 RCT’s, N=120); 
o Pain at night (VAS) at 1-4 weeks post-injection (2 RCT’s, N=84); 
o WOMAC pain (VAS) at 1-4 weeks and 5-13 weeks post-injection (both: 1 RCT, N=177); 
o Number of knee joints without rest pain at 1-4weeks and 5-13 weeks post-injection (both: 1 RCT, N=24); 
o Number of knee joints without night pain at 1-4weeks and 5-13 weeks post-injection (both: 1 RCT, N=24); 
o Number of patients with moderate/marked pain (1 RCT, N=220); 
o Pain (number of patients improved) 5-13 weeks post-injection (1 RCT, N=408); 
o Number of patients with none/slight/mild pain at 14-26 weeks post-injection (1 RCT, N=220). 

 
• The MA reported significant heterogeneity between studies for the following outcomes: 

o Pain on weight bearing during walking (VAS) at 1-4 weeks (14 RCT’s, N=1398) and 5-13 weeks (10 RCT’s, N= 
1095) post-injection; 

o Pain at rest (VAS) at 1-4 weeks post-injection (9 RCT’s, N=400). 
 
1.1d HYALGAN vs CORTICOSTEROID (methylprednisolone acetate) 
• The HA Hyalgan was found to be significantly better than the corticosteroid methylprednisolone acetate for: 

o Spontaneous pain intensity (VAS) at 5-13 weeks post-injection (3 RCT’s, N=170; WMD –7.73, 95% CI –12.81 to –
2.64, p=0.003); 

o Number of patients with moderate or severe pain under load at 5-13 weeks post-injection (2 RCT’s, N=169; RR 0.61, 
95% CI 0.44 to 0.84, p=0.003); 

o Number of patients with moderate or greater rest pain at 5-13 weeks post-injection (2 RCT’s, N=169; RR 0.39, 95% 
CI 0.19 to 0.78, p=0.008).  

 
• NS difference was found between the HA Hyalgan and the corticosteroid methylprednisolone acetate for: 

o Spontaneous pain intensity (VAS) at 1-4 weeks (3 RCT’s, N=170) and 45-52 weeks post-injection (1 RCT, N= 32); 
o Number of joints with moderate or severe walking pain at 1-4 weeks, 5-13 weeks (both: 1 RCT, N=40) and 45-52 

weeks post-injection (1 RCT, N=32); 
o Number of joints with moderate or severe pain under load at 1-4 weeks, 5-13 weeks (both: 1 RCT, N=40) and 45-52 

weeks post-injection (1 RCT, N=32); 
o Number of patients with at least moderate or greater night pain at 5-13 weeks post-injection (2 RCT’s, N=169); 
o Number of patients with moderate or greater rest pain at 1-4 weeks post-injection (2 RCT’s, N=170). 

 
• The MA reported significant heterogeneity between studies for the following outcomes: 

o Number of patients with moderate or severe pain under load at 1-4 weeks post-injection (2 RCT’s, N=170); 



o Number of patients with at least moderate or greater night pain at 1-4 weeks post-injection (2 RCT’s, N=170);  
 
1.1e HYALGAN vs CORTICOSTEROID (triamcinolone hexacetonide) 
• NS difference was found between the HA Hyalgan and the corticosteroid triamcinolone hexacetonide for: 

o Pain on nominated activity (VAS) at end of treatment, week 4 (1 RCT, N=56) and 14-26 weeks post-injection (1 RCT, 
N=20); 

o Pain at rest (VAS) at end of treatment, week 4 (1 RCT, N=56) and 14-26 weeks post-injection (1 RCT, N=20); 
o Pain at night (VAS) at end of treatment, week 4 (1 RCT, N=56). 

 
• The HA Hyalgan was found to be significantly better than the corticosteroid triamcinolone hexacetonide for: 

o Pain at night 14-26 weeks post-injection (1 RCT, N=20; WMD –37.74 to –3.66). 
 
1.1f HYALGAN G-F20 vs PLACEBO 
• The HA Hyalgan G-F20 was found to be significantly better than placebo for: 

o Pain on walking (VAS) at 5-13 weeks post-injection (1 RCT, N=30; WMD –13.80, 95% CI –19.74 to –7.86, 
p<0.00001); 

o WOMAC pain at 1-4 weeks (2 RCT’s, N=60; SMD –1.26, 95% CI –1.86 to –0.66, p=0.00004) and 14-26 weeks post-
injection (1 RCT, N=30; SMD –1.09, 95% CI –1.92 to –0.25, p=0.01); 

o Pain at night at 1-4 weeks (6 RCT’s, N=391; WMD –8.03, 95% CI –11.95 to –4.12, p=0.00006) and 14-26 weeks 
post-injection (3 RCT’s, N=182; WMD –17.12, 95% CI –23.22 to –11.02, p=0.00001); 

o Pain at rest (VAS) at 1-4 weeks (2 RCT’s, N=124; WMD –9.44, 95% CI –14.07 to –4.82, p=0.00006) and 5-13 weeks 
post-injection (1 RCT, N=30; WMD –18.67, 95% CI –23.32 to –14.02, p<0.00001). 

 
• NS difference was found between the HA Hyalgan G-F20 and placebo for: 

o Pain on walking (VAS) at 1-4 weeks post-injection (2 RCT’s, N=124); 
o Pain overall (VAS) 1-4 weeks post-injection (1 RCT, N=94). 

 
• The MA reported significant heterogeneity between studies for the following outcomes: 

o Pain at night at 5-13 weeks post-injection (5 RCT’s, N=295); 
o Pain on weight bearing (VAS) at 1-4 weeks (6 RCT’s, N=481), 5-13 weeks (5 RCT’s, N=385) and 14-26 weeks post-

injection (4 RCT’s, N=301); 
o WOMAC pain at 5-13 weeks post-injection (3 RCT’s, N=170). 

 
1.1g HYALGAN G-F20 vs COTRICOSTEROID (triamcinolone hexacetonide) 
• The HA Hyalgan G-F20 was found to be significantly better than the corticosteroid triamcinolone hexacetonide for: 

o WOMAC pain walking on a flat surface (0-4 Likert) at 5-13 weeks (1 RCT, N=215; WMD –0.40, 95% CI –0.65 to –
0.15, p=0.002) and 14-26 weeks post-injection (1 RCT, N=215; WMD –0.40, 95% CI –0.68 to –0.12, p=0.005). 

 
1.1h SUVENYL vs PLACEBO (saline + oral placebo) 
• NS difference was found between the HA Suvenyl and placebo for: 

o Pain (VAS) change between baseline and 45-52 weeks post-injection (1 RCT, N=174); 



o Percentage of painful days (VAS) change between baseline and 45-52 weeks post-injection (1 RCT, N=174). 
 
1.1i ORTHOVISC vs PLACEBO 
• The HA Orthovisc was found to be significantly better than placebo for: 

o WOMAC pain (5-25 Likert) at 5-13 weeks (2 RCT’s, N=69; WMD –5.40, 95% CI –6.92 to –3.89, p<0.00001) and 45-
52 weeks post-injection (1 RCT, N=40; WMD –5.30, 95% CI –7.02 to –3.58, p<0.00001); 

o Number of patients with a 40% improvement from baseline in WOMAC pain score at 5-13 weeks post-injection (2 
RCT’s, N=394; RR 1.30, 95% CI 1.08 to 1.57, p=0.006). 

 
• NS difference was found between the HA Orthovisc and placebo for: 

o WOMAC pain (number of patients who improved), 1 RCT, N=135; 
o WOMAC pain (number of patients who achieved >5 unit improvement from baseline score), 1 RCT, N=135; 
o Number of patients with a 20% improvement from baseline in WOMAC pain score at 14-26 weeks post-injection (2 

RCT’s, N=394); 
o Number of patients with a 40% improvement from baseline in WOMAC pain score at 14-26 weeks post-injection (2 

RCT’s, N=394); 
o Number of patients with a 50% improvement from baseline in WOMAC pain score at 5- 13 weeks and 14-26 weeks 

post-injection (both: 2 RCT’s, N=394); 
o WOMAC pain on standing (VAS, change from baseline) at 5-13 weeks and 14-26 weeks post-injection (2 RCT’s, 

N=294). Put NS data at end of this section 
 . 
• The MA reported significant heterogeneity between studies for the following outcomes: 

o WOMAC pain (5-25 Likert) at 1-4 weeks (3 RCT’s, N=110) and 14-26 weeks (2 RCT’s, N=69) post-injection; 
o Number of patients with a 20% improvement from baseline in WOMAC pain score at 5-13 weeks post-injection (2 

RCT’s, N=394). 
 
1.1j ORTHOVISC vs CORTICOSTEROID (6-methylprednisolone acetate) 
• NS difference was found between the HA Orthovisc and the corticosteroid 6-methylprednisolone acetate for: 

o Pain on weight bearing (VAS) at 1-4 weeks post injection (1 RCT, N=55); 
o Pain at rest (VAS) at 1-4 weeks and 14-26 weeks post-injection (both: 1 RCT, N=55); 
o Pain on walking (VAS) at 1-4 weeks post-injection (1 RCT, N=55). 

 
• The HA Orthovisc was found to be significantly better than the corticosteroid 6-methylprednisolone acetate for: 

o Pain on weight bearing (VAS) at 5-13 weeks (1 RCT, N=55; WMD –15.64, 95% CI –24.51 to –6.77, p=0.0006) and 
14-26 weeks post-injection (1 RCT, N=55; WMD –15.40, 95% CI –25.91 to –4.89, p=0.004); 

o Pain at rest (VAS) at 6-13 weeks post-injection (1 RCT, N=55; WMD –7.70, 95% CI –13.50 to –1.00, p=0.009); 
o Pain on walking (VAS) at 5-13 weeks (1 RCT, N=55; WMD –18.43, 95% CI –29.19 to –7.67, p=0.0008) and 14-26 

weeks post-injection (1 RCT, N=55; WMD –14.90, 95% CI –25.91 to –3..89, p=0.008). 
 
1.1k SUPLASYN vs PLACEBO 
• NS difference was found between the HA Suplasyn and placebo for: 



o Pain after walking, VAS (1 RCT, N=53); 
o WOMAC pain, VAS (1 RCT, N=53). 

 
• The HA Suplasyn was found to be significantly worse than placebo for: 

o Pain at rest (VAS), (1 RCT, N=53; WMD 0.83, 95% CI 0.03 to 1.63, p=0.04). 
 
 
1.4 Stiffness 
 
1.2a ARTZ vs PLACEBO 
• NS difference was found between the HA Artz and placebo for: 

o WOMAC stiffness (0-8 Likert) at 5-13 weeks post-injection (1 RCT, N=123). 
 
1.2b DUROLANE vs PLACEBO 
• NS difference was found between the HA Durolane and placebo for: 

o WOMAC stiffness (change from baseline, 0-8 Likert) at Week 6, 13 and 26 (1 RCT, N=346). 
 
• The HA Durolane was found to be significantly worse than placebo for: 

o WOMAC stiffness (change from baseline, 0-20 Likert) at week 2 (1 RCT, N=346; WMD 0.51, 95% CI 0.16 to 0.86, 
p=0.005). 

 
1.2c HYALGAN G-F20 vs PLACEBO 
• The HA Hyalgan G-F20 was found to be significantly better than placebo for: 

o WOMAC stiffness (2-10 Likert) at 1-4 weeks (2 RCT’s, N=60; WMD –1.08, 95% CI –1.73 to –0.44, p=0.001), 5-13 
weeks (2 RCT’s, N=60; WMD –1.34, 95% CI –2.13 to –0.55, p=0.0009) and 14-26 weeks post-injection (1 RCT, 
N=39; WMD -1.00, 95% CI -1.89 to –0.11, p=0.03).  

 
1.2d ORTHOVISC vs PLACEBO 
• The HA Orthovisc was found to be significantly better than placebo for: 

o WOMAC stiffness (2-10 Likert) at 5-13 weeks (1 RCT, N=29; WMD –1.50, 95% CI -2.84 to –0.16, p=0.03) and 14-26 
weeks (1 RCT, N=29; WMD –1.50, 95% CI -2.71 to –0.29, p=0.02). 

 
• The MA reported significant heterogeneity between studies for the following outcomes: 

o WOMAC stiffness (2-10 Likert) at 1-4 weeks post-injection (2 RCT’s, N=70). 
 
 
 
2. Patient Function 
 
2.1 General Function 
 



2.1a ARTZ vs PLACEBO 
• NS difference was found between the HA Artz and placebo for: 

o WOMAC function (0-68 Likert) at 5-13 weeks post-injection (1 RCT, N=223); 
o Lequesne Index (0-24) at 1-4 weeks, 5-13 weeks (both: 1 RCT, N=195) and 14-26 weeks post-injection (2 RCT’s, 

N=397). 
 
2.1b HYALGAN vs PLACEBO 
• NS difference was found between the HA Hyalgan and placebo for: 

o WOMAC function (VAS) at 1-4 weeks (1 RCT, N=189), 5-13 weeks post-injection (1 RCT, N=177) and 14-26 weeks 
post-injection (1 RCT, N=176); 

o Lequesne Index (0-24) at 14-26 weeks (1 RCT, N=81) and 45-52 weeks post-injection (1 RCT, N=94). 
 
• The HA Hyalgan was found to be significantly better than placebo for: 

o Lequesne Index (0-24) at 1-4 weeks (6 RCT’s, N=400; WMD –1.50, 95% CI –2.36 to –0.65, p=0.0006) and 5-13 
weeks post-injection (5 RCT’s, N=201; WMD –2.34, 95% CI –3.41 to –1.27, p=0.00002). 

 
2.1c HYALGAN G-F20 vs PLACEBO  
• The HA Hyalgan G-F20 was found to be significantly better than placebo for: 

o Lequesne Index (0-24) at 5-13 weeks post-injection (1 RCT, N=110; WMD –1.60, 95% CI –2.98 to –0.22, p=0.02). 
 
• NS difference was found between the HA Hyalgan G-F20 and placebo for: 

o Lequesne Index (0-24) at 14-26 weeks post-injection (1 RCT, N=154). 
 
2.1d HYALGAN G-F20 vs CORTICOSTEROID (triamcinolone hexacetonide) 
• The HA Hyalgan G-F20 was found to be significantly better than the corticosteroid triamcinolone hexacetonide for: 

o WOMAC total score (0-96 Likert) at 5-13 weeks (1 RCT, N=215; WMD –7.40, 95% CI –12.74 to –2.06, p=0.007) and 
14-26 weeks post-injection (1 RCT, N=215; WMD –7.30, 95% CI -12.76 to -1.84, p=0.009). 

 
2.1e SUVENYL vs PLACEBO (saline + oral placebo) 
• NS difference was found between the HA Suvenyl and placebo for: 

o Lequesne Index (the changes between baseline and 45-52 weeks post-injection), 0-100 modified scale (1 RCT, 
N=174); 

 
2.1f ORTHOVISC vs PLACEBO 
• NS difference was found between the HA Orthovisc and placebo for: 

o WOMAC total score (VAS, change from baseline) at 5-13 weeks and 14-26 weeks post-injection (both: 2 RCT’s, 
N=336). 

 
2.1g ORTHOVISC vs CORTICOSTEROID (betamethasone) 
• NS difference was found between the HA Orthovisc and the corticosteroid betamethasone for: 

o WOMAC function (VAS) at 1-4 weeks post-injection (1 RCT, N=40); flexion (degrees) at 1-4 weeks and 5-13 weeks 



post-injection (both: 1 RCT, N=40). 
 
• The HA Orthovisc was found to be significantly better than the corticosteroid betamethasone for: 

o WOMAC function (VAS) at 5-13 weeks post-injection (1 RCT, N=40; WMD –9.00, 95% CI –14.15 to –3.85, 
p=0.0006). 

 
2.1h ORTHOVISC vs CORTICOSTEROID (6-methylprednisolone acetate) 
• NS difference was found between the HA Orthovisc and the corticosteroid 6-methylprednisolone acetate for: 

o Lequesne Index (0-24) at 1-4 weeks post-injection (1 RCT, N=55). 
 
• The HA Orthovisc was found to be significantly better than the corticosteroid 6-methylprednisolone acetate for: 

o Lequesne Index (0-24) at 5-13 weeks (1 RCT, N=55; WMD –1.40, 95% CI –2.13 to –0.67, p=0.0002) and 14-26 
weeks post-injection (1 RCT, N=55; WMD –1.14, 95% CI –2.16 to –0.12, p=0.03). 

 
2.1i SUPLASYN vs PLACEBO 
• NS difference was found between the HA Suplasyn and placebo for: 

o WOMAC function (1 RCT, N=53). 
 
 
2.2 Physical Function 
 
2.2a DUROLANE vs PLACEBO 
• NS difference was found between the HA Durolane and placebo for: 

o WOMAC physical function (change from baseline, 0-68 Likert) at Weeks 2, 6, 13 and 26 (1 RCT, N=346). 
 
2.2b HYALGAN G-F20 vs PLACEBO  
• The HA Hyalgan G-F20 was found to be significantly better than placebo for: 

o WOMAC physical function at 1-4 weeks (2 RCT’s, N=60; WMD –7.09, 95% CI –10.62 to –3.56, p=0.00008), 5-13 
weeks (3 RCT’s, N=170; WMD –11.91, 95% CI –15.06 to –8.76, p<0.00001) and 14-26 weeks post-injection (1 RCT, 
N=30; WMD –17.00, 95% CI –26.90 to –7.10, p=0.0008); 

 
2.2c HYALGAN G-F20 vs COTRICOSTEROID (triamcinolone hexacetonide) 
• The HA Hyalgan G-F20 was found to be significantly better than the corticosteroid triamcinolone hexacetonide for: 

o WOMAC physical function (0-68 Likert) at 5-13 weeks (1 RCT, N=215; WMD –5.00, 95% CI –8.86 to –1.14, p=0.01) 
and 14-26 weeks post-injection (1 RCT, N=215; WMD –5.20, 95% CI –9.10 to –1.30, p=0.009). 

 
2.2d ORTHOVISC vs PLACEBO 
• The HA Orthovisc was found to be significantly better than placebo for: 

o WOMAC physical function at 1-4 weeks (3 RCT’s, N=110; WMD –7.20, 95% CI –8.84 to –5.56, p<0.00001), 5-13 
weeks (2 RCT’s, N=69; WMD –12.87, 95% CI –18.60 to –7.14, p=0.00001) and 14-26 weeks post-injection (2 
RCT’s, N=69; WMD –10.88, 95% CI –16.97 to –4.79, p=0.0005). 



 
• NS difference was found between the HA Orthovisc and placebo for: 

o WOMAC physical function at 45-52 weeks post-injection (1RCT, N=40). 
 
• The MA reported significant heterogeneity between studies for the following outcomes: 

o WOMAC physical function at 1-4 weeks post-injection (2 RCT’s, N=60). 
 
2.2e ORTHOVISC vs CORTICOSTEROID (betamethasone) 
• The HA Orthovisc was found to be significantly better than the corticosteroid betamethasone for: 

o WOMAC function (VAS) at 5-13 weeks post-injection (1 RCT, N=40; WMD –9.00, 95% CI –14.15 to –3.85, 
p=0.0006). 

 
 
2.3 Global Assessment 
 
2.3a ARTZ vs PLACEBO 
• NS difference was found between the HA Artz and placebo for: 

o Patient’s global assessment (number of patients improved) at 5-13 weeks (2 RCT’s, N=384) and 14-26 weeks post-
injection (1 RCT, N=189).  

 
• The HA Artz was found to be significantly better than placebo for: 

o Patient’s global assessment (number of patients improved) at 1-4 weeks post-injection (3 RCT’s, N=495; RR 1.17, 
95% CI 1.04 to 1.32, p=0.008). 

 
2.3b HYALGAN vs PLACEBO 
• NS difference was found between the HA Hyalgan and placebo for: 

o Patient global assessment (number of patients improved) at 1-4 weeks (3 RCT’s, N=99) and 45-52 weeks post-
injection (1 RCT, N=95); joint space width after 3 courses of treatment and stratified subgroups (2 RCT’s, N=273); 

o Physician global assessment (VAS) at 14-26 weeks post-injection (1RCT, N=30). 
 
• The HA Hyalgan was found to be significantly better than placebo for: 

o Patient global assessment (number of patients improved) at 5-13 weeks (2 RCT’s, N=75; RR 2.44, 95% CI 1.43 to 
4.16, p=0.001) and 14-26 weeks post-injection (3 RCT’s, N=363; RR 1.24, 95% CI 1.03 to 1.50, p=0.02); 

o Patient global assessment (number of joints fairly good/good/very good) at 5-13 weeks (2 RCT’s, N=61; RR 2.12, 
95% CI 1.22 to 3.70, p=0.008). 

 
2.3c HYALGAN vs CORTICOSTEROID (methylprednisolone acetate) 
• The HA Hyalgan was found to be significantly better than the corticosteroid methylprednisolone acetate for: 

o Patient global assessment (number of patients very good or good, excellent or /good) at 5-13 weeks (2 RCT’s, 
N=130; RR 1.86, 95% CI 1.26 to 2.75, p=0.002). 

 



• NS difference was found between the HA Hyalgan and the corticosteroid methylprednisolone acetate for: 
o Patient global assessment (number of patients very good or good, excellent or /good) at 14-26 weeks post-injection 

(1 RCT, N= 70). 
 
• The MA reported significant heterogeneity between studies for the following outcomes: 

o Patient global assessment (number of patients very good or good, excellent or /good) at 1-4 weeks post-injection (3 
RCT’s, N=213). 

 
2.3d HYALGAN G-F20 vs PLACEBO  
• The HA Hyalgan G-F20 was found to be significantly better than placebo for: 

o Patient global assessment (VAS) at 1-4 weeks (1 RCT, N=30; WMD –20.00, 95% CI –33.16 to –6.84, p=0.003) and 
5-13 weeks post-injection (1 RCT, N=30; WMD –20.00, 95% CI –30.57 to –9.43, p=0.0002); 

o Patient global evaluation of efficacy due to treatment at 1-4 weeks (5 RCT’s, N=298; WMD 0.70, 95% CI 0.46 to 
0.93, p<0.00001) and 5-13 weeks post-injection (5 RCT’s, N=298; WMD 1.23, 95% CI 0.97 to 1.48, p<0.00001); 

o Physician global assessment (VAS) at 1-4 weeks (1 RCT, N=30; WMD –20.00, 95% CI –37.64 to –2.36, p=0.03) and 
5-13 weeks post-injection (1 RCT, N=30; WMD –20.00, 95% CI –36.10 to –3.90, p=0.01). 

 
• NS difference was found between the HA Hyalgan G-F20 and placebo for: 

o Patient global assessment (VAS) at 14-26 weeks post-injection (1 RCT, N=30); 
o Patient global assessment (number of patients good or very good) at 5-13 weeks post-injection (1 RCT, N=90); 
o Physician global assessment (VAS) at 14-26 weeks post-injection (1RCT, N=30). 

 
2.3e HYALGAN G-F20 vs COTRICOSTEROID (triamcinolone hexacetonide) 
• The HA Hyalgan G-F20 was found to be significantly better than the corticosteroid triamcinolone hexacetonide for: 

o Patient global assessment  (VAS) at 5-13 weeks (1 RCT, N=215; WMD –13.40, 95% CI –20.03 to –6.77, p=0.00007) 
and 14-26 weeks post-injection (1 RCT, N=215; WMD –15.10, 95% CI –22.17 to –8.03, p=0.00003). 

 
2.3f SUVENYL vs PLACEBO (saline + oral placebo) 
• NS difference was found between the HA Suvenyl and placebo for: 

o Patient global assessment (the changes between baseline and 45-52 weeks post-injection), VAS (1 RCT, N=174).  
 
2.3g ORTHOVISC vs PLACEBO 
• NS difference was found between the HA Orthovisc and placebo for: 

o Patient global assessment (VAS) at 14-26 weeks post-injection (1 RCT, N=29);  
o Patient global assessment (VAS, change from baseline) at 5-13 weeks and 14-26 weeks post-injection (both: 2 

RCT’s, N=336); 
o Patient global assessment (number of patients rating treatment as effective or very effective) at 5-13 weeks post-

injection (1 RCT, N=30); 
o Physician global assessment (VAS) at 1-4 weeks, 5-13 weeks and 14-26 weeks post-injection (all: 1 RCT, N=29); 
o Physician global assessment (VAS, change from baseline) at 5-13 weeks and 14-26 weeks post-injection (both: 2 

RCT’s, N=336). Move to end of section 



 
• The HA Orthovisc was found to be significantly better than placebo for: 

o WOMAC physical function at 1-4 weeks (3 RCT’s, N=110; WMD –7.20, 95% CI –8.84 to –5.56, p<0.00001), 5-13 
weeks (2 RCT’s, N=69; WMD –12.87, 95% CI –18.60 to –7.14, p=0.00001) and 14-26 weeks post-injection (2 
RCT’s, N=69; WMD –10.88, 95% CI –16.97 to –4.79, p=0.0005) 

o Patient global assessment (VAS) at 1-4 weeks (1 RCT, N=29; WMD –20.00, 95% CI –33.22 to –6.78, p=0.003). 
 
• The MA reported significant heterogeneity between studies for the following outcomes: 

o Patient global assessment (VAS) at 5-13 weeks post-injection (1 RCT, N=29). 
 
2.3h ORTHOVISC vs CORTICOSTEROID (betamethasone) 
• NS difference was found between the HA Orthovisc and the corticosteroid betamethasone for: 

o Patient global assessment (number of patients good or very good) at 1-4 weeks and 5-13 weeks post-injection (both: 
1 RCT, N=40). 

 
 
2.4 Physical examination findings 
 
2.4a ARTZ vs PLACEBO 
• NS difference was found between the HA Artz and placebo for: 

o Range of motion (1 RCT, N=98).  
 
2.4b HYALGAN vs PLACEBO 
• The HA Hyalgan was found to be significantly better than placebo for: 

o Flexion (degrees) at 5-13 weeks post-injection (1 RCT, N=35; WMD 7.60, 95% CI 0.46 to 14.74, p=0.04). 
 
• NS difference was found between the HA Hyalgan and placebo for: 

o Flexion (degrees) at 1-4 weeks post-injection (1 RCT, N=35); 
 
• The MA reported significant heterogeneity between studies for the following outcomes: 

o Joint space width after 3 courses of treatment and stratified subgroups at 45-52 weeks post injection (2 RCT’s, 
N=273). 

 
2.4c HYALGAN vs CORTICOSTEROID (methylprednisolone acetate) 
• The HA Hyalgan was found to be significantly better than the corticosteroid methylprednisolone acetate for: 

o Range of motion (flexion in degrees) at 1-4 weeks (2 RCT’s, N=170; WMD 5.93, 95% CI 0.71 to 11.14, p=0.03) and 
5-13 weeks post-injection (2 RCT’s, N=170; WMD 5.41, 95% CI 0.54 to 10.28, p=0.03). 

 
• NS difference was found between the HA Hyalgan and the corticosteroid methylprednisolone acetate for: 

o Range of motion (flexion in degrees) at 45-52 weeks post-injection (1 RCT, N=32). 
 



2.4d HYALGAN G-F20 vs PLACEBO  
• The HA Hyalgan G-F20 was found to be significantly better than placebo for: 

o Improvement in most painful knee movement (VAS) at 1-4 weeks post-injection (4 RCT’s, N=267; WMD 19.29, 95% 
CI 12.26 to 26.31, p<0.00001). 

 
• NS difference was found between the HA Hyalgan G-F20 and placebo for: 

o 15 metre walking time at 1-4 weeks and 5-13 weeks post-injection (Both: 1 RCT, N=30). 
 
• The MA reported significant heterogeneity between studies for the following outcomes: 

o Improvement in most painful knee movement (VAS) at 5-13 weeks post-injection (4 RCT’s, N=267). 
 
2.4e SUVENYL vs PLACEBO (saline + oral placebo) 
• NS difference was found between the HA Suvenyl and placebo for: 

o Joint space width (percentage of progressors: joint space narrowing >0.5 mm) 1 RCT, N=216;  
 
2.4f ORTHOVISC vs PLACEBO 
• NS difference was found between the HA Orthovisc and placebo for: 

o 25 metre walking time (sec) at 1-4 weeks post-injection (1 RCT, N=41); 
o Knee circumference (mm) at 1-4 weeks post-injection (1 RCT, N=41). 

 
• The HA Orthovisc was found to be significantly better than placebo for: 

o Range of motion flexion (degrees) at 1-4 weeks post-injection (1 RCT, N=41; WMD 4.00, 95% CI 2.02 to 5.98, 
p=0.00007). 

 
2.4g ORTHOVISC vs CORTICOSTEROID (6-methylprednisolone acetate) 
• NS difference was found between the HA Orthovisc and the corticosteroid 6-methylprednisolone acetate for: 

o Flexion (active range in degrees) at 1-4 weeks and 5-13 weeks post-injection (1 RCT, N=55). 
 
• The HA Orthovisc was found to be significantly better than the corticosteroid 6-methylprednisolone acetate for: 

o Flexion (active range in degrees) at 14-26 weeks post-injection (1 RCT, N=55; WMD 5.00, 95% CI 0.19 to 9.81, 
p=0.04). 

 
2.4h SUPLASYN vs PLACEBO 
• NS difference was found between the HA Suplasyn and placebo for: 

o Walk time, sec (1 RCT, N=53). 
 
 
 
3. Quality of Life 
 
NOTE: This Cochrane meta-analysis has assessed the included RCT’s for quality and pooled together all data for the outcomes of 



symptoms, function and AEs. However, Quality of Life was not assessed. The results for this outcome have therefore been taken 
from the individual RCT’s in the Cochrane systematic review and are reported below. 
 
• One RCT, N=445 {Kahan, 2003 105 /id} found that: 

o The HA Synvisc was significantly more effective than placebo at improving the QOL questionnaire SF-12 physical 
component score (+5.5 points for Synvisc vs +2.3 points for placebo, p<0.0001).  

o In the mental component Synvisc was also more effective, improvements were +2.9 points for Synvisc vs +1.6 points 
for placebo (no p values given). 

 
• One RCT, N=210 {Karlsson, 2002 2127 /id} found that: 

o All treatment groups (Artzal, Synvisc and placebo) improved between weeks 0 and 26 as monitored by the QOL SF-
36 dimensions physical functioning, role physical, bodily pain, general health and vitality. 

o For the dimensions of social functioning, role emotional and of mental health, the Synvisc and placebo groups 
improved whereas the Artzal group deteriorated during the same period (no data given). 

 
• One RCT, N=408 {Jubb, 2003 107 /id} found that: 

o Both groups (Hyalgan and placebo) showed improvements on theSF-36 scale, however, Hyalgan was significantly 
better than placebo (saline) at 52 weeks post-injection for the SF-36 dimension of ‘vitality’ (p=0.03). 

o NS differences were found between the groups for any of the other SF-36 dimensions.   
 
 
4. Adverse Events 
 
ARTZ vs PLACEBO 
• NS difference was found between the HA Artz and placebo for: 

o Number of patients reporting AEs at 45-52 weeks post-injection (1 RCT, N=156); 
o Number of patients with local adverse reaction but drug continued (1 RCT, N=219); 
o Number of AEs probably/possibly related to treatment at 45-52 weeks post-injection (1 RCT, N=224); 
o Number of SAEs at 45-52 weeks post-injection (1 RCT, N=224); 
o Number of patients not requiring additional treatment for study knee at 45-52 weeks post-injection (1 RCT, N=156); 
o Number of clinical failures at 14-26 weeks (1 RCT, N=156) and 45 to 52 weeks post-injection (1 RCT, N=114). 

 
• The HA Artz was found to be significantly worse than placebo for: 

o Number of AE’s probably/possibly related to treatment at 5-13 weeks post-injection (2 RCT’s, N=432; RR 1.59, 95% 
CI 1.12 to 2.26, p=0.009). 

 
BIOHY vs PLACEBO 
• NS difference was found between the HA BioHy and placebo for: 

o Number of AEs for injection site pain (1 RCT, N=49). 
 
DUROLANE vs PLACEBO 



• NS difference was found between the HA Durolane and placebo for: 
o Number of patients affected by device-related AEs (1 RCT, N=347); 
o Number of patients with AEs related to injection only (1 RCT, N=347); 
o Number of patients with non-serious treatment-related AEs (1 RCT, N=347); 
o Number of patients with non-serious AEs (1 RCT, N=347). 

 
HYALGAN vs PLACEBO 
• NS difference was found between the HA Hyalgan and placebo for: 

o Number of patients with serious or severe AEs at 14-26 weeks (2 RCT’s, N=300) and 45-52 weeks post-injection (2 
RCT’s, N=518); 

o Number of knee joints with local adverse reaction (2 RCT’s, N=61); 
o Number of patients with injection site pain or painful intra-articular injection (3 RCT’s, N=482); 
o Number of patients with local joint pain or swelling at 14-26 weeks post-injection (1 RCT, N=332); 
o Number of patients with local skin rash or ecchymosis at 14-26 weeks post-injection (1 RCT, N=332); 
o Number of patients with local pruritis at 14-26 weeks post-injection (1 RCT, N=332);# 
o Number of patients with treatment-related AEs at 5-13 weeks post-injection (1 RCT, N=40) and 45-52 weeks post-

injection (1 RCT, N=63); 
o Number of patients reporting AEs at 14-26 weeks post-injection (1 RCT, N=80). 

 
• The HA Hyalgan was found to be significantly worse than placebo for: 

o Number of patients with adverse reaction but study drug continued (6 RCT’s, N=666; RR 1.42, 95% CI 1.10 to 1.84, 
p=0.007); 

o Number of patients with local adverse reaction and study drug discontinued (4 RCT’s, N= 941; RR 3.34, 95% CI 1.31 
to 8.56, p=0.01). 

 
HYALGAN vs CORTICOSTEROID (methylprednisolone acetate) 
• NS difference was found between the HA Hyalgan and the corticosteroid methylprednisolone acetate for: 

o Number of patients with local or systemic reactions at 5-13 weeks post-injection (2 RCT’s, N=130); 
o Number of joints with local reactions but continued in trial (1 RCT, N=40). 

 
HYALGAN G-F20 vs PLACEBO  
• NS difference was found between the HA Hyalgan G-F20 and placebo for: 

o Number of patients not requiring additional treatment for study knee at 45-52 weeks post-injection (1 RCT, N=152); 
o Number of clinical failures at 14-26 weeks (1 RCT, N=152) and 45-52 weeks post-injection (1 RCT, N=118); 
o Number of patients with local reaction (6 RCT’s, N=469); 
o Number of patients with local adverse reactions but study drug continued (1 RCT, N=30). 

 
SUVENYL vs PLACEBO (saline + oral placebo) 
• NS difference was found between the HA Suvenyl and placebo for: 

o Patient assessment of treatment efficacy (no. of patients rating very good or good vs moderate, bad or very bad (1 
RCT, N=195) (1 RCT, N=216); 



o Number of patients reporting knee pain during or after IA injection (1 RCT, N=216). 
 
ORTHOVISC vs PLACEBO 
• NS difference was found between the HA Orthovisc and placebo for: 

o Number of patients with treatment-related AEs (1 RCT, N=226); 
o Number of patients with musculoskeletal AEs (3 RCT’s, N=719); 
o Number of patients with local skin rash (3 RCT’s, n=719); 

 
ORTHOVISC vs CORTICOSTEROID (betamethasone) 
• NS difference was found between the HA Orthovisc and the corticosteroid betamethasone for: 

o Number of patients with local AEs (1 RCT, N=40). 
 
ORTHOVISC vs CORTICOSTEROID (6-methylprednisolone acetate) 
• NS difference was found between the HA Orthovisc and the corticosteroid 6-methylprednisolone acetate for: 

o Number of patients reporting musculoskeletal AEs (1 RCT, N=55); 
o Number of patients reporting skin AEs (1 RCT, N=55); 
o Number of patients reporting general AEs (1 RCT, N=55); 
o Number of patients reporting knee pain after injection (1 RCT, N=55). 

 
 
REPLASYN vs PLACEBO 
• NS difference was found between the HA Replasyn and placebo for: 

o Number of patients with local adverse reaction but study drug continued (1 RCT, N=39). 
 
 
 
5. Study Withdrawals 
 
ARTZ vs PLACEBO 
• NS difference was found between the HA Artz and placebo for: 

o Total withdrawals overall at 1-4 weeks (2 RCT’s, N=330), 5-13 weeks (2 RCT’s, N=449) and 14-26 weeks post-
injection (1 RCT, N=240); 

o Total withdrawals overall (knees) at 5-13 weeks and 14-26 weeks post-injection (both: 1 RCT, N=116); 
o Withdrawals due to AEs at 1-4weeks (2 RCTs, N=322), 5-13 weeks (1 RCT, N=223), 14-26 weeks (1 RCT, N= 240) 

and 45-52 weeks post-injection (1 RCT, N=156). 
 
BIOHY vs PLACEBO 
• NS difference was found between the HA BioHy and placebo for: 

o Total withdrawals overall at 14-26 weeks post-injection (1 RCT, N=49). 
 
DUROLANE vs PLACEBO 



• NS difference was found between the HA Durolane and placebo for: 
o Total withdrawals overall (1 RCT, N=347) 
o Withdrawals due to inefficacy (1 RCT, N=347); 
o Withdrawals due to AEs (1 RCT, N=347). 

 
HYALGAN vs PLACEBO 
• NS difference was found between the HA Hyalgan and placebo for: 

o Total withdrawals overall at 5-13 weeks (5 RCT’s, N=200), 14-26 weeks (4 RCT’s, N=723) and 45-52 weeks post-
injection (3 RCT’s, N=581); 

o Withdrawals due to lack of efficacy during treatment phase (1 RCT, N=110) and 14-26 weeks post-injection (3 
RCT’s, N=632); 

o Withdrawals due to painful injection during treatment phase (1 RCT, N=110); 
o Number of patients discontinued due to AEs (2 RCT’s, N=508). 

 
HYALGAN vs CORTICOSTEROID (methylprednisolone acetate) 
• NS difference was found between the HA Hyalgan and the corticosteroid methylprednisolone acetate for: 

o Total withdrawals overall at 1-4 weeks (1 RCT, N=99), 5-13 weeks (2 RCT’s, N=130), 14-26 weeks (1 RCT, N=99) 
and 45-52 weeks post-injection (1 RCT, N=40); 

o Number of patients withdrawn due to lack of efficacy at 5-13 weeks post-injection (1 RCT, N=90);  
o Number of patients withdrawn due to AEs after first injection (1 RCT, N=99); 

 
HYALGAN vs CORTICOSTEROID (triamcinolone hexacetonide) 
• NS difference was found between the HA Hyalgan and the corticosteroid triamcinolone hexacetonide for: 

o Total withdrawals overall at end of treatment (week 4) and 14-26 weeks post-injection (both: 1 RCT, N=63); 
o Withdrawals due to lack of efficacy at end of treatment (week 4) and 14-26 weeks post-injection (both: 1 RCT, 

N=63); 
o Withdrawals due to AEs at end of treatment (week 4) and 14-26 weeks post-injection (both: 1 RCT, N=63). 

 
HYALGAN G-F20 vs PLACEBO  
• NS difference was found between the HA Hyalgan G-F20 and placebo for: 

o Total withdrawals overall at 1-4 weeks (1 RCT, N=94), 5-13 weeks (4 RCT’s, N=329) and 14-26 weeks post-injection 
(1 RCT, N=52); 

 
HYALGAN G-F20 vs COTRICOSTEROID (betamethasone) 
• NS difference was found between the HA Hyalgan G-F20 and the corticosteroid betamethasone for: 

o Total withdrawals overall and withdrawals due to lack of efficacy (both: 1 RCT, N=100); 
o Withdrawals due to acute local reaction (1 RCT, N=80). 

 
HYALGAN G-F20 vs COTRICOSTEROID (triamcinolone hexacetonide) 
• NS difference was found between the HA Hyalgan G-F20 and the corticosteroid triamcinolone hexacetonide for: 

o Total withdrawals overall (1 RCT, N=216); 



o Withdrawals due to AEs (1 RCT, N=216). 
 
• The HA Hyalgan G-F20 was found to be significantly better than the corticosteroid triamcinolone hexacetonide for: 

o Withdrawals due to lack of efficacy (1 RCT, N= 216; RR 0.03, 95% CI 0.00 to 0.48, p=0.01). 
 
SUVENYL vs PLACEBO (saline + oral placebo) 
• NS difference was found between the HA Suvenyl and placebo for: 

o Total withdrawals overall (1 RCT, N=216); 
o Withdrawals due to inefficacy (1 RCT, N=216); 
o Number of withdrawals due to AEs (1 RCT, N=216). 

 
ORTHOVISC vs PLACEBO 
• NS difference was found between the HA Orthovisc and placebo for: 

o Total withdrawals overall (5 RCT’s, N=815); 
o Withdrawals due to lack of efficacy (4 RCT’s, N=760); 
o Number of patients withdrawn due to local AEs (1 RCT, N=52). 

 
ORTHOVISC vs CORTICOSTEROID (betamethasone) 
• NS difference was found between the HA Orthovisc and the corticosteroid betamethasone for: 

o Total withdrawals overall (1 RCT, N=40); 
o Number of patients withdrawn due to AEs (1 RCT, N=40). 

 
ORTHOVISC vs CORTICOSTEROID (6-methylprednisolone acetate) 
• NS difference was found between the HA Orthovisc and the corticosteroid 6-methylprednisolone acetate for: 

o Total withdrawals overall (1 RCT, N=60); 
o Number of patients withdrawn due to increased pain (1 RCT, N=60). 

 
SUPLASYN vs PLACEBO 
• NS difference was found between the HA Suplasyn and placebo for: 

o Total withdrawals overall (1 RCT, N=60). 
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RCT: 1++ 

Aim To assess the efficacy and safety of IA injection of hyaluronic acid versus IA injection of placebo in adults with knee OA.  
Number of patients Total N=106; N=53 (Hyaluronic acid), N=53 (placebo) 

Single centre trial in Canada. 
Patient characteristics  



Baseline characteristics Hyaluronic acid 
 

Placebo 
 

Age, years, mean (SD) 63.9 (9.3) 62.4 (10.3) 
Female, % 43.1 46.3 
Weight, kg, mean (SD)  85.7 (16.4) 87.4 (16.4) 
OA Grade, mean % 

1 
2 
3 
4 

 
9.8 
68.6 
21.6 
0 

 
14.8 
55.6 
29.6 
0 

Previous medication with NSAIDS, mean % 92.5 92.6 
WOMAC knee pain, mean (SD) 20.0 (12.1) 20.6 (12.3) 
• All participants were > 18 years old, had knee OA (diagnosed radiographically) between grades 1 and 3. Patients also had 

resting pain VAS > 45 cm in the index knee. 
• Patients were excluded if they had non-OA conditions of the knee, contraindication to HA injection, current or prior IA 

therapies in the last 6 months and current use of oral corticosteroids or NSAIDs.  
• Acetylsalicylic acid < 325 mg daily was permitted for cardiovascular prophylaxis and acetaminophen < 500 mg daily was 

permitted as rescue analgesia.  
• There were no significant differences between treatment groups for baseline demographic characteristics. 

 
Intervention 20 mg HA sodium salt, 2 ml injection once weekly fro 3 weeks (treatment phase) 
Comparison Saline (placebo), 2 ml injection, once weekly for 3 weeks (treatment phase) 

 
After the treatment phase, all patients in both groups underwent an extended treatment phase in which they received once weekly 
injections of 20mg (2 ml) HA. Patients returned for a follow-up visit at 12 weeks. 

Length of follow-up 3, 6 and 12 weeks 
Outcome measures WOMAC (Pain, stiffness, physical function); Pain, VAS (walking and stepping); Range of motion (ROM) – flexion; patient global 

assessment of knee condition; Quality of Life (SF-36 physical function and vitality). 
Effect size • At week 3, patients who received Hyaluronic acid showed a significantly greater improvements compared to placebo in: 

WOMAC knee pain score (mean change from baseline 8.0 and 2.8 respectively, p<0.02); WOMAC stiffness (p<0.05); 
WOMAC physical function (p<0.05) and SF-36 quality of life scores (p<0.05). NS differences were observed between the 
groups at week 3 for any other outcomes. 

• At weeks 6 and 12 no significant differences were observed between the groups for any of the outcomes.  
• In all 3 phases of the study, AEs were reported as mild in severity and consisted of those similar to pre-morbid conditions 

including pain and swelling. No deaths or SAEs were reported in the study. Discontinuation due to AEs was low (N=2 HA, 
N=1 placebo). 

 
Outcome, change from baseline  Hyaluronic Acid 

 
Placebo 
 

P value 

WOMAC knee pain, mean, (SD)    



Week 3 
Week 6 
Week 12 

8.0 (9.9) 
-2.0 (2.0) 
-2.2 (2.1) 

2.8 (7.9) 
-1.9 (1.8) 
-2.2 (2.0) 

<0.02 
0.94 
0.84 

WOMAC stiffness, mean, (SD) 
Week 3 
Week 6 
Week 12 

 
-1.9 (1.8) 
-2.2 (1.8) 
-2.2 (1.9) 

 
-2.0 (2.3) 
-2.5 (2.0) 
-2.7 (2.2) 

 
<0.05 
0.28 
0.62 

WOMAC physical function, mean, (SD) 
Week 3 
Week 6 
Week 12 

 
Not mentioned 
-22.9 (28.0) 
-4.8 (14.9) 

 
Not mentioned 
-27.0 (27.8) 
-5.1 (15.9) 

 
<0.05 
0.49 
0.93 

Pain walking, VAS, mean, (SD) 
Week 3 
Week 6 
Week 12 

 
Not mentioned 
-3.6 (2.0) 
-0.2 (1.0) 

 
Not mentioned 
-3.6 (2.1) 
-0.3 (1.7) 

 
Not mentioned 
0.91 
0.82 

Pain stepping, VAS, mean, (SD) 
Week 3 
Week 6 
Week 12 

 
Not mentioned 
-1.6 (2.4) 
-0.2 (1.2) 

 
Not mentioned 
-1.5 (2.6) 
-0.3 (1.8) 

 
Not mentioned 
0.90 
0.89 

ROM - flexion 
Week 3 
Week 6 
Week 12 

 
Not mentioned 
5.6 (10.8) 
0.8 (10.8) 

 
Not mentioned 
5.9 (13.2) 
2.0 (11.9) 

 
Not mentioned 
0.89 
0.59 

Patient global assessment of knee condition 
Week 3 
Week 6 
Week 12 

 
Not mentioned 
-3.4 (0.9) 
-0.2 (0.7) 

 
Not mentioned 
-4.5 (0.8) 
0.0 (0.7) 

 
Not mentioned 
0.35 
0.19 

SF-36 Physical function, mean, (SD) 
Week 3 
Week 6 
Week 12 

 
Not mentioned 
1.3 (3.8) 
3.2 (2.5) 

 
Not mentioned 
1.0 (3.3) 
1.5 (2.7) 

 
<0.05 
0.70 
0.55 

SF-36 Vitality, mean, (SD) 
Week 3 
Week 6 
Week 12 

 
Not mentioned 
0.8 (2.4) 
2.6 (1.4) 

 
Not mentioned 
1.0 (3.3) 
2.1 (2.1) 

 
<0.05 
0.70 
0.55 

 
• Randomisation using computer-generated randomisation code  
• Double-blind  
• ITT analysis 
• Power Study 



Funding Grant from Bioniche Life Sciences, Ontario, Canada and Canadian Institutes of Health Research Investigator Award in Healthy 
Aging. 

Ref ID 2141 
Bibliographic reference E. Qvistgaard, R. Christensen, Pedersen S. Torp, and H. Bliddal. Intra-articular treatment of hip osteoarthritis: a randomized trial 

of hyaluronic acid, corticosteroid, and isotonic saline. Osteoarthritis & Cartilage 14 (2):163-170, 2006. 
Study type and evidence 
level 

RCT: 1++ 

Aim To assess the efficacy and safety of IA injection of sodium hyaluronate (Hyalgan) versus IA injection of the corticosteroid 
methylprednisolone (Depomedrol) and placebo in adults with hip OA.  

Number of patients Total N=104; N=34 (Hyalgan), N=34 (Depomedrol), N=36 (Placebo) 
Single centre trial: Denmark.   

Patient characteristics  
 
Baseline characteristics Hyalgan 

(N=33) 
Depromedrol 
(N=32) 

Placebo 
(N=36) 

Age, years, mean (SD) 65 (14) 69 (9) 64 (11) 
Female, % 61 72 61 
Pain on walking, VAS, mm (SD) 49.2 (24.8) 44.0 (19.7) 42.4 (19.7) 
Pain at rest, VAS, mm (SD) 25.4 (19.9) 20.4 (15.2) 29.4 (21.3) 
Lequesne Index, score 1-24 (SD) 10.0 (4.0) 8.6 (3.1) 9.5 (3.8) 
WOMAC total, score 0-96 (SD) 38.7 (14.8) 37.3 (15.4) 41.2 (14.6) 
Patient global evaluation, VAS, mm (SD) 51.1 (22.2) 40.1 (20.2) 49.0 (20.2) 
Kellgren grade, % 

I-II  
III-IV 

 
50 
50 

 
54 
46 

 
65 
35 

 
• All participants were adults > 18 years old with hip OA (defined by the ACR criteria) had radiographic changes of Hip OA, 

were on stable medication for at least 3 weeks before inclusion.  
• Patients were excluded if they had radiographic signs of osteonecrosis of the hip, pain demanding morphine or 

incompatability with long-term observation, were pain free at randomisation, had participated in other medical trials, had 
previous IA injection in the hip joint within the last 3 months, defects or other skin changes in the injection area with 
resultant increased risk of infection, inflammatory or neurological disease, poultry allergy, anticoagulant treatment. 

Patients were asked to continue their usual analgesic consumption throughout the study. 
Intervention 20 mg sodium hyaluronate (Hyalgan), 2 ml injection, 3 injections at 14 day intervals 
Comparison 40 mg methylprednisolone (Depomedrol), 1 ml injection; 

Placebo (saline water), 2 ml injection, 3 injections at 14 day intervals 
 
For all injections (interventions and placebo), 1 ml of 1% lidocaine was added to the syringe 

Length of follow-up 1 month (end of treatment) and 3 months (end-point analysis) 
Outcome measures Pain on walking (VAS); Pain at rest (VAS); Lequesne Index score; WOMAC total score; Patient global assessment (VAS); OARSI 

outcome measures for response; AEs 



Effect size  
NOTE: To calculate the overall treatment effect following the 3-month time course, the average effect size was calculated for 
each of the reported outcome measures with standardized mean differences (SMD) analysed. 

 
1. Pain 
• There was NS difference between HA and placebo or HA and corticosteroid at any time point for pain on walking and for pain 

at rest.. 
 
 
2. Function 
• There was no significant difference between the groups at any time point for Lequesne Index, WOMAC index and patient’s 

global assessment. 
• Using OARSI outcome measures, at day 14, 53% of patients responded to HA, 56% to corticosteroid and 33% to placebo. At 

28 days 53% responded to HA, 66% to corticosteroid and 44% to placebo. 
 
 
3. AEs 
• No infections or SAEs were encountered during the study. The authors note (but do not mention which treatment group they 

were from) that 3 patients developed an adverse reaction with a flare of hip pain within hours to days of the injection.  
                                                  
• Randomisation method by a 6-envelope (2x3 treatments) block randomisation. 
• Double blind  
• Not ITT analysis 
• Not a powered study 
• Patients continued to take their usual analgesic medication during the study 

Funding The Oak Foundation and The Erna Hamilton Foundation 
Ref ID 2142 
Bibliographic reference S. Fuchs, R. Monikes, A. Wohlmeiner, and T. Heyse. Intra-articular hyaluronic acid compared with corticoid injections for the 

treatment of rhizarthrosis. Osteoarthritis & Cartilage 14 (1):82-88, 2006. 
Study type and evidence 
level 

RCT: 1+ 

Aim To assess the efficacy and safety of IA injection of sodium hyaluronate (Ostenil) versus IA injection of the corticosteroid 
triamcinolone acetonide (Volon A10) in adults with thumb (carpometacarpal joint) OA.  

Number of patients Total N=56; N=28 (Ostenil), N=28 (Volon) 
Twin centre trial: Germany.   

Patient characteristics  
Baseline characteristics, Homogeneity 
analysis* 

Group 
differences: 
P value* 

Age 0.44 



Gender 0.18 
Morning stiffness  0.81 
Crunch 0.26 
Pain at rest  1.00 
Pain in motion  1.00 
Pain in other joints 0.18 
Impairment of function 1.00 
Previous therapy 0.58 
Kellgren Score 0.75 
VAS pain (mm) 0.75 
Radial abduction 0.87 
Palmar abduction 0.23 
Opposition 0.67 
Swelling 0.23 
Heat 1.00 
Pain on pressure 1.00 
Crepitation 1.00 
Pulp pinch power 1.00 
Lateral pinch power 0.23 
Pulp pinch pain 1.00 
Lateral pinch pain 0.06 
Paracetamol consumption (per week) 1.00 
Pain intensity (investigator) 0.80 
Pain intensity (patient) 0.78 

*Homogeneity analysis was performed by calculating the Mann-Whitney (MW) superiority measures (robust and standardized 
measures of difference). Their 2-sided 90% CI were used as test for equivalence at baseline. No baseline data was given except 
for Mann-Whitney statistics and CI’s. The P values only are written here.  

 
• All participants were aged 44 to 80 years and had symptomatic thumb (carpometacarpal joint) OA (with radiographic 

evidence according to the Kellgren Score). Patients reporting pain VAS > 40 mm for at least 6 months. Many presented a 
dissatisfying history of prior treatment attempts which included physical therapy, splints or nutritional supplements and 
NSAIDS or other oral analgesics which had to be ceased 1 week before the first injection.  

• Patients were excluded if they had a history or presence of alcohol or drug abuse, psychotic disorders, epilepsy, risk of 
suicide, IA treatment of any joint with corticosteroids or glycosaminiglycans within 3 months or with a sodium hyaluronate-
based product within 6 months prior to the first injection. Also excluded were patients with known allergy or other contra-
indications to administered reagents, critical skin conditions at injection site, haemarthrosis or joint effusion, non-OA joint 
disease, immune deficiencies, malignant diseases, uncontrolled diabetes, use of anticoagulants or joint infection. 

• Only paracetamol for analgesia was permitted when entering the study protocol.   
• A wash-out period of analgesics other than paracetamol was initiated at the first (baseline) assessment. 
• The median age of Ostenil and Volon A10 groups were 59.5 and 61.0 respectively. The Ostenil group had 14 CMC joints 



with OA on each side and the Volon A10 group had 15 left and 13 right CMC joints with OA that were treated. 
• There was no significant difference between the two groups for any of the baseline measurements. 

 
Intervention 10 mg sodium hyaluronate (Ostenil), 1 ml injection once weekly for 3 weeks 
Comparison 10 mg triamcinolone acetonide (Volon A10), 1 ml injection once weekly for 3 weeks 
Length of follow-up 3, 14 and 26 weeks 
Outcome measures VAS pain (mm); Lateral and pulp pinch power; Lateral and pulp pinch pain; Radial and palmar abduction; opposition; swelling; 

heat; pain on pressure; crepitation; paracetamol consumption; global clinical impression (patient and investigator); AEs. 
Effect size  

• There was no significant difference between the two groups for any of the outcome measures except for Lateral pinch power, 
for which Ostenil treatment led to significantly greater improvements than Volon A10 (p=0.0226). 

• AEs occurred in 4 (14.3%) subjects within each treatment group. The number of AEs leading to withdrawal was higher in the 
Ostenil group (N=3) than the Volon A10 group (N=2). No SAEs occurred. 

 
 

Effectiveness criteria 26 weeks 
after first application 

Improvement 
Ostenil, N=25 
(%) 

Improvement 
Volon A10, 
N=26 (%) 

P value* 

VAS pain (mm) 88.0 79.2 0.36 
Lateral pinch power 52.0 42.3 0.02 
Lateral pinch pain 68.0 30.8 0.20 
Pulp pinch power 40.0 28.0 0.10 
Pulp pinch pain 72.0 34.6 0.44 
Radial abduction 92.0 88.5 0.34 
Palmar abduction 88.0 76.9 0.05 
Opposition 92.0 73.1 0.09 
Swelling 60.0 34.6 0.15 
Heat 44.0 34.6 0.25 
Pain on pressure 28.0 26.9 0.59 
Crepitation 72.0 73.1 0.69 
Paracetamol consumption (per 
week) 

N/A N/A 0.76 

Global clinical impression 
(investigator) 

88.5 80.8 0.05 

Global clinical impression (patient) 65.4 57.7 0.23 
*Mann-Whitney (MW) test for inferiority / superiority was calculated to determine differences between the two treatment groups. 
 
• Randomisation method not mentioned  
• Single blind (masked observers)  
• Not ITT analysis 



Funding TRB Chemedica AG, Munich, Germany. 
Ref ID 2140 
Bibliographic reference S. Stahl, Zafrir I. Karsh, N. Ratzon, and N. Rosenberg. Comparison of intraarticular injection of depot corticosteroid and hyaluronic 

acid for treatment of degenerative trapeziometacarpal joints. JCR: Journal of Clinical Rheumatology 11 (6):299-302, 2005. 
Study type and evidence 
level 

RCT: 1- 

Aim To assess the efficacy and safety of IA injection of sodium hyaluronate (Orthovisc) versus IA injection of the corticosteroid 
methylprednisolone acetate (Depomedrol) in adults with thumb (trapeziometacarpal joint) OA.  

Number of patients Total N=52; N=27 (Orthovisc), N=25 (Depot) 
Single centre trial: Israel.   

Patient characteristics  
Baseline characteristics Orthovisc 

(N=27) 
Depomedrol 
(N=25) 

Age, years, mean (Range) 62 (37 to 80) 62 (50 to 91) 
Female, % 93 84 
Pain at rest, mean (VAS)  4.2 4.5 
Pain after activity, mean (VAS) 7.9 7.7 
Hand grip strength, kg, mean  19.7 19.8 
Pulp to pulp pinch strength (P to P), kg, mean  3.4 3.4 
Tripod pinch strength (P to 3), kg, mean 4.2 4.3 
Pulp to side pinch strength (P to side), kg, mean 5.2 5.4 
Purdue Pegboard Test (PPT), kg, mean 11.8 11.7 
• All participants had symptomatic thumb (trapeziometacarpal joint) grade II degenerate arthritis (OA), confirmed clinically and 

radiologically).  
 

Intervention 15 mg sodium hyaluronate (Orthovisc), 1 ml injection 
Comparison 40 mg methylprednisolone acetate (DepoMedrol), 1 ml injection 
Length of follow-up 1, 3 and 6 months post-injection (end of study) 
Outcome measures Pain at rest and after activity (VAS); Thumb function (kg): Grip strength, Pulp to pulp pinch strength (P to P), Tripod pinch strength 

(P to 3), Pulp to side pinch strength (P to side), Purdue Pegboard Test (PPT); AEs. 
Effect size • There was no significant difference between the treatment groups for: improvement in pain (VAS) at rest and activity. No 

group-comparisons were mentioned for any of the other outcomes. 
• Compared to baseline, grip strength improved significantly in the Depomedrol group at 1, 3 and 6 months post-injection (all: 

p<0.05), however there was no significant change in the pinch measurements and the PPT. 
• Patients treated with Orthovisc showed significant improvement in grip strength only at 6 months post-injection (p<0.05). 

However, significant improvements were seen in 3-point pinch, lateral pinch and PPT at 3 months and  6 months post-
injection (all: p<0.05). 

• No side-effects of the injections were observed in either study group. 
 

Outcome, change from baseline at months post-injection Orthovisc Depomedrol



  
Pain at rest, mean, VAS ± SD 

1 month 
3 months 
6 months 

 
-2.2 (2.0) 
-2.0 (2.0) 
-2.2 (2.1) 

 
-1.8 (2.0) 
-1.9 (1.8) 
-2.2 (2.0) 

Pain after activity, mean (VAS) 
1 month 
3 months 
6 months 

 
-1.9 (1.8) 
-2.2 (1.8) 
-2.2 (1.9) 

 
-2.0 (2.3) 
-2.5 (2.0) 
-2.7 (2.2) 

Hand grip strength, kg, mean  
1 month 
3 months 
6 months 

 
+0.1 
+0.9 
+1.4 

 
+0.5 
+1.1 
+1.5 

Pulp to pulp pinch strength (P to P), kg, mean  
1 month 
3 months 
6 months 

 
+0.1 
+0.2 
+0.4 

 
+0.1 
+0.2 
+0.3 

Tripod pinch strength (P to 3), kg, mean 
1 month 
3 months 
6 months 

 
+0.1 
+0.2 
+0.4 

 
+0.1 
+0.2 
+0.3 

Pulp to side pinch strength (P to side), kg, mean 
1 month 
3 months 
6 months 

 
+0.2 
+0.3 
+0.5 

 
+0.3 
+0.3 
+0.4 

Purdue Pegboard Test (PPT), kg, mean 
1 month 
3 months 
6 months 

 
+0.1 
+0.6 
+0.9 

 
+0.2 
+0.6 
+0.9 

 
• Randomisation method was according to the computer-generated ID numbers for admission to the clinic.  
• No mention of blinding  
• ITT analysis not mentioned 

Funding Not mentioned; Orthovisc supplied by RAFA Laboratories, Ltd. 
Ref ID 21 
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8.1. Referral criteria for surgery 
 

REF1: In adults with OA, what are the indications for referring for consideration for total/partial joint replacement surgery? 
 
REF2: In adults with OA, are there any patient centred factors that predict increased benefit or harms from OA related surgery? 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

S. J. Dolin, A. C. 
Williams, N. 
Ashford, J. George, 
L. Pereira, and A. 
Perello. Factors 
affecting medical 
decision-making in 
patients with 
osteoarthritis of the 
hip: allocation of 
surgical priority. 
Disability & 
Rehabilitation 25 
(14):771-777, 2003. 
 
ID 272 

Observational study: 3 
 
Single centre UK. 
 
This data is a survey of 
surgeons and 
assessment of patient 
characteristics used as 
criteria for THR surgery.  

Total N=74 
patients; 
N=8 
surgeons.  
 
Missing 
data and 
excluded 
from 
analysis: 
N=2 
participants. 

Inclusion criteria: 
Patients referred to the 
orthopaedic outpatient 
department by their 
GP; presumed 
diagnosis of Hip OA 
after conservative 
treatment had failed. 
Those who were 
offered THR by 
surgeon (after 
assessment of hip 
radiograph) were 
entered into the study.  
 
Baseline 
characteristics: mean 
age approx. 71 years; 
65% female; BMI, 
kg/m2 38% normal, 
42% overweight and 
21% obese; average 
pain intensity mean 
range 6.2 to 7.8. 

No 
intervention 
given. 

No 
comparison 
group. 

Follow-up: 
Data 
collected 
immediately. 

 Patients’ 
measures: Age, 
gender, BMI, Pain 
(NRS), Patients’ 
self-reported 
function (AIMS 
total); Health 
Anxiety 
questionnaire; 4 
minute walk time. 
 
Surgeons’ 
measures: Average 
pain patients suffers 
from hip; amount of 
distress  the pain 
causes the patient; 
how much pain 
disrupts the 
patient’s normal 
function; (All scale 
0-10. 10 = worse 
score); description 
of patient’s capacity 
to bear the pain (-5 
= very stoical, to 0 = 

Not mentioned 
 
 



about normal, to +5 
= very 
exaggerated); 
extent of pain relief 
from THR and 
extent of return to 
normal function 
foreseen for the 
patient (both 0 = 
none to 10 = total); 
radiographic OA 
score. 

Effect size 
• Priority for surgery was associated with: 

o Higher surgeon ratings of pain distress (score ≥7/10: RR 1.91, 95% CI 1.43 to 2.56); 
o Higher surgeon ratings of pain intensity (score ≥7/10: RR 1.91, 95% CI 1.43 to 2.56); 
o Higher patient ratings of average pain distress (score ≥7/10: RR 1.57, 95% CI 1.13 to 2.19); 
o Higher patient ratings of average pain disruption (score ≥7/10: RR 1.41, 95% CI 1.04 to 1.92); 
o AIMS total > 50 (RR: 1.75, 95% cI 1.324 to 2.48); 
o Aged ≥ 70 years (RR 1.43, 95% CI 1.02 to 2.01); 
o Female gender (RR 1.41, 95% CI 1.03 to 1.91); 
o Higher X-ray ratings (score of >9/15: RR 1.98, 95% CI 1.23 to 3.19). 
 

• Priority for surgery was not associated with: 
o Obesity (BMI >30); 
o Patient pain intensity rating;  
o Health anxiety; 
o Walk performance. 

 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

G. A. Hawker, 
J. G. Wright, P. 
C. Coyte, J. I. 
Williams, B. 
Harvey, R. 
Glazier, A. 
Wilkins, and E. 
M. Badley. 
Determining 
the need for hip 

Observational-
correlational study: 3 
 
Canada (Persons 
aged ≥55 years were 
identified from the 
residential tax 
records and 
individuals with 
advanced hip/knee 

Total eligible 
respondents: 
N=39,353 
(N=19,675 in low-
rate area and 
N=19,678 in high-
rate area) 
 
Total Phase III 
respondents: 

Inclusion criteria: 
Phase I - All patients 
≥55 years who had 
hip/ knee replacement 
surgery; Phase II – 
respondents who had 
at least moderately 
severe hip or knee 
complaints (difficulty 
with stair climbing, 

No 
intervention 
given. 

No 
comparison 
group 

Not 
mentioned 

Phase I: questionnaire sent 
and telephone call to non-
responders. Questionnaire 
included presence of 
symptomatic joints, 
presence/absence of specific 
functional disabilities.  
 
Phase II: Respondents 
completed 3 measures of 

Grants from the 
MRC of Canada, 
the Arthritis 
Society of 
Canada, 
Physicans 
Services 
Foundation Inc., 
Ontario Ministry 
of Health, The 



and knee 
arthroplasty: 
the role of 
clinical severity 
and patients' 
preferences. 
Med Care 39 
(3):206-216, 
2001. 
 
ID 2824 
 

arthritis were 
selected. 2 areas 
with high and low 
use of arthroplasty 
were chosen). 
 

N=1027 (N=447 in 
low-rate area, 
N=580 in high rate 
area). 
 
Type of TKR: not 
mentioned. 
 
Non-respondents: 
<28% in each area. 
 
 
 
 
 
 
 
 

walking, standing and 
arising from a chair in 
past 3 months; 
swelling, pain or 
stiffness in any joint 
lasting ≥6 weeks in the 
past 3 months); Phase 
III - all respondents 
with severe hip or knee 
arthritis who had not 
undergone prior 
arthroplasty. 
 
Individuals with 
potential need for 
arthroplasty were 
defined as: those with 
severe arthritis 
(WOMAC ≥39/a00), no 
absolute 
contraindications for 
surgery and evidence 
of arthritis on both 
examinations and 
radiographs who were 
not on a waiting list for 
arthroplasty. 
 
Baseline 
characteristics of 
phase II respondents: 
Mean age 70 years, 
73% female, mean 
WOMAC score 16.7 
(55% ≥39/100 
WOMAC). 

hip/knee severity (WOMAC, 
SF-36 and HAQ) and reported 
ant concurrent health 
problems. Severe arthritis 
defined as ≥39/100 WOMAC 
score. 
 
Phase III: All respondents with 
severe hip or knee arthritis 
who had not undergone prior 
arthroplasty completed a 
standardised interview to 
determine their willingness to 
have arthroplasty. Interview 
designed to emulate patient-
surgeon discussions and 
included consequences of not 
having surgery, alternative 
treatments to arthroplasty, 
projected life-span of the 
replaced joint, risks of surgery. 
Participants indicated their 
willingness to have 
arthroplasty on a 5-point 
scale. 
 
 
 
 

Canadian 
Orthopaedic 
Foundation and 
University of 
Toronto Dean’s 
fund.  



Effect size 
 
• 8.5% and 14.9% of patients (in low-rate and high-rate arthroplasty areas) with severe arthritis who were eligible for arthroplasty, were ‘definitely willing’ to have arthroplasty; 
•  17.5% and 21.5% of patients (in low-rate and high-rate arthroplasty areas) with severe arthritis who were eligible for arthroplasty, were ‘probably willing’ to have arthroplasty; 
• 18.5% and 19.4% of patients (in low-rate and high-rate arthroplasty areas) with severe arthritis who were eligible for arthroplasty, were ‘unsure’ about having arthroplasty; 
• 55.5% and 44.2% of patients (in low-rate and high-rate arthroplasty areas) with severe arthritis who were eligible for arthroplasty, were ‘definitely or probably unwilling’ to have 

arthroplasty; 
• Needs for arthroplasty, adjusted for willingness (expressed per 1000 phase I respondents) were 2.4%  and 5.4% of patients (in low-rate and high-rate arthroplasty areas); 
• Patients in the high-rate area were significantly more likely to know someone who had undergone joint arthroplasty, compared to those in the low-rate area (94.3% and 72.7% 

respectively, p<0.001) 
• There was NS difference between patients suitable for arthroplasty in the low-and high-rate arthroplasty areas for: 

o number of patients under the care of a physician for their arthritis 
o number of patients having discussed arthroplasty with their physician 

 
• Patients suitable for arthroplasty in the low-rate arthroplasty area had a significantly higher number of patients who were recommended by their physician for arthroplasty (20% and 28% 

of potential candidates respectively, p<0.001).: 
 
 
Multivariate logistic regression analysis found that: 
• Definite willingness to undergo arthroplasty was significantly associated with younger age (OR 0.57 for 65-74 years of age vs 55-64 years of age, p=0.0008); 
• Definite willingness to undergo arthroplasty was significantly associated with having ever spoken with a physician (OR 2.93, p=0.0001); 
• There was no association between willingness to undergo arthroplasty and area, gender, race, familiarity with someone who has undergone arthroplasty or WOMAC disease severity 

score. 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

P. Juni, P. 
Dieppe, J. 
Donovan, T. 
Peters, J. 
Eachus, N. 
Pearson, R. 
Greenwood, 
and S. Frankel. 
Population 
requirement for 
primary knee 
replacement 
surgery: a 
cross-sectional 

Cross-sectional 
study: 3  
 
UK (Population 
sample N=702 
persons selected 
randomly from each 
of 40 practices in 2 
counties in UK. 
Stratified for 
age/gender) 

Total N=28,080 
selected 
randomly: 26, 
046 included. 

Inclusion 
criteria: Age 
≥35 years. 
 
Exclusion 
criteria: mental 
or terminal 
illness. 

No 
intervention 
given. 

No 
comparison 
group 

Not 
mentioned. 
Cross-
sectional 
study. 

Screening questionnaire sent 
– questions on general 
health, utilisation of health 
services and symptoms of 
hip and knee disease. 
People were screened  for 
knee pain (pain in and 
around the knee for most 
days for 1 month or longer, 
during the past 12 months). 
Those reporting knee pain 
were examined further – 
phase I only the 1st 1249 
participants with pain were 

DoH (UK) and the 
South and West 
NHS Research and 
Development 
Directorate, UK. 



study. 
Rheumatology 
(Oxford) 42 
(4):516-521, 
2003. 
 
ID 2822 
 

examined, Phase II – 2062 
participants (904 participants 
<65 years old were excluded 
as did not have severely 
limited walking capacity or 
limited  due to reasons other 
than joint disease). 
 
Interviewer-administered 
questionnaires were 
completed on pain and 
stiffness, ADL, use of health 
services and referral to 
specialist care. Also asked if 
would receive surgery if 
offered, use of analgesics fr 
pain. Clinical examination 
was also performed. 
 
New Zealand Score - priority 
score for major joint 
replacement surgery was 
used for case selection for 
primary TKR.  
 

Effect size 
 
• Approximately one third of participants considered for TKR indicated that they would not accept surgery if offered. 
• The majority of participants were concerned about the risks and benefits of TKR. 
• Multivariate logistic regression analysis found that willingness to undergo surgery was more frequent in severe disease (OR per 10-point increase of NZ score 1.57, 95% cI 1.47 to 

1.66) but less frequent in the elderly (OR per 10-year increase in age 0.71, 95% cI 0.65 to 0.77) and in women (OR 0.60, 95% CI 0.49 to 0.74).  
 
 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

J. M. Quintana, 
I. Arostegui, J. 
Azkarate, J. I. 
Goenaga, X. 
Elexpe, J. 
Letona, and A. 

Expert opinions: 4 
 
Spain (Panels 1 and 
2: Each were 
National panels of 9 
orthopaedic 

Total N=125: N=18 
experts 
(orthopaedic 
surgeons) and third 
panel of N=107 
orthopaedic 

No patients in the 
study. 

No 
intervention 
given. 

No 
comparison 
group 

3 rounds of 
testing: pre-
mrrting and 1-
day meeting 
(1st and 
second 

An appropriateness of 
indications tool for THR 
in patients with OA 
using N=216 
indications. Delphi 
process used for 

Grant from the 
Fondo de 
investigacion 
Sanitaria and the 
DoH of the Basque 
Government,Spain.  



Arcelay. 
Evaluation of 
explicit criteria 
for total hip 
joint 
replacement. J 
Clin Epidemiol 
53 (12):1200-
1208, 2000. 
 
ID 2814 
 

surgeons with 
experience in the 
field and were 
considered experts in 
the field; panel 3: 
107 orthopaedic 
surgeons). 
 

surgeons. 
 
 
 
 
 
 
 
 

rounds), 3rd 
round 
performed 1 
year 
afterwards. 

judgement. Ratings 
were scored on a 9-
point scale (1 – risk of 
surgery outweigh 
benefits; 9 – benefits 
always clearly outweigh 
risks and thus panellist 
would always 
recommend surgery). 
Use of the indication 
was considered 
appropriate if the 
panel’s median rating 
was between 7 and 9 
without disagreement, 
inappropriate if 
between 1 and 3 
without disagreement 
and uncertain if the 
median rating was 
between 4 and 6 or if 
the members of the 
panel disagreed. 
 
Appropriateness was 
defined as the 
expected health benefit 
exceeds the expected 
negative consequences 
by a sufficiently wide 
margin to make THR 
worth performing. 
 
 
 
 



Effect size 
 
• 46/216 indications were scored as appropriate by the panellists, N=78 indications were inappropriate (69% agreement) and N=70 indications were considered uncertain. 
• Indications (scenarios) deemed uncertain as indicators for THR frequently involved pain and functional limitations which were described as ‘moderate’ 
• Compared to the first panel of 9 orthopaedic surgeons, the second panel of 9 orthopaedic surgeons rated fewer indications as ‘appropriate’ and more ondications as 

‘inappropriate’ 
• The third panel of 107 orthopaedic surgeons rated indications similarly to the  first panel of 9 orthopaedic surgeons 
 
Regression analysis found that: 
• Age, surgical risk, previous nonsurgical treatment, pain and functional limitation were all significantly associated with the decision to perform arthroplasty. 
• Panel scoring of appropriateness was more related to level of pain and to functional limitation than the other variables (age, surgical risk, previous nonsurgical treatment) for the 

decision to perform arthroplasty  
• Quality of the bone had NS impact on the decision to perform arthroplasty 
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

C. A. Mancuso, 
C. S. Ranawat, 
J. M. Esdaile, 
N. A. Johanson, 
and M. E. 
Charlson. 
Indications for 
total hip and 
total knee 
arthroplasties. 
Results of 
orthopaedic 
surveys. 
Journal of 
Arthroplasty 11 
(1):34-46, 1996. 
 
ID 534 
 

Survey of expert opinion: 
4 
 
USA and Canada 
(orthopaedic surgeons 
were recruited from 5 
boroughs of NYC using 
directory of the American 
Academy of Orthopaedic 
Surgeons (AAOS); List of 
paraticipants scheduled 
to attend alumni meeting 
at The Hospital for 
Special Surgery was 
used to identify 
orthopaedic surgeons 
who performed THAs 
(US group) and 23 
members of orthopaedic 
faculty at the McGill 
University (Canadian 
group). 

Total N=378: 
N=328 NYC 
survey and N=50 
US and Canada 
comparison 
survey. 
 
 
Drop-outs/non-
completers: 
N=122 
respondents (NYC 
survey); N=46 
respondents (US 
and Canada 
comparison 
survey). 
 
 
 
 
 
 
 

Patients not included in 
this study.  
 

No 
intervention 
given. 

No 
comparison 
group 

Data 
collected 
immediately 
- survey. 

Survey – 
questionnaire 
covering 
indications and 
modifying 
factors for THA 
and TKA. 
Questionnaires 
for both  hip 
and knee were 
divided into 3 
sections: 
Indications for 
surgery, 
modifying 
factors for 
surgery and 
likelihood of 
excellent 
outcome 
based on 
patient 
characteristics. 
Survey 
responses 

Grant from the 
Hospital for 
Special Surgery 
Multipurpose 
Arthritis and 
Musculoskeletal 
Disease 
Center. 



were in a 
multiple-choice 
ordinal format.  



Effect size 
 
1. NYC Survey 
 

a) Indications for THA surgery 
• The majority of surgeons believed that patients should at least have severe daily pain rest pain several days/week and transfer pain (eg. Standing up from a sitting 

position) several days/week before performing a THA.  
• Most surgeons required that patients be unable to walk more than 3 blocks. 
• An assistive device was not a uniform requirement – most surgeons indicated the use of a cane or crutch several days/week or less often to be consistent with THA. 
• Most surgeons considered any difficulty climbing stairs and any difficulty putting on shoes and socks to be consistent with THA. 
• Reduced ROM of the hip need not be marked -  for most surgeons, flexion > 45o was considered to be consistent with performing THA. 
• Most surgeons required that the majority of joint space be destroyed. 

 
b) Factors that would sway the decision for or against THA surgery: 

• Most surgeons considered age >80 a neutral factor, however age <50 would sway the decision against surgery for most surgeons 
• Co-morbidities, alcohol use and obesity would sway the decision against surgery for most surgeons 
• Psychological factors were very important – the desire to derive psychological benefit from surgery, desire to return to sports, unrealistic expectations, poor motivation, 

limited cooperation, hostile personality, depression and dementia would all sway the decision against surgery for most surgeons 
• Functional factors such as wanting to be independent and return to work would sway the decision in favour of surgery for most surgeons 
• Limited home care would not affect the decision to perform THA for most surgeons. 

 
c) Indications for TKA surgery 

• The majority of surgeons believed that patients should at least have severe daily pain rest pain several days/week and transfer pain (eg. Standing up from a sitting 
position) several days/week before performing a TKA.  

• Most surgeons required that patients be unable to walk more than 3 blocks. 
• An assistive device was not a uniform requirement – most surgeons indicated the use of a cane or crutch several days/week or less often to be consistent with TKA. 
• Most surgeons considered any difficulty climbing stairs to be consistent with TKA. 
• Most surgeons did not require marked abnormalities on physical examination – most indicated good to normal quadriceps power, nearly normal or somewhat decreased 

flexion and a stable knee joint to be consistent with TKA. 
• Most surgeons required that the majority of joint space be destroyed. 

 
d) Factors that would sway the decision for or against TKA surgery: 

• Most surgeons considered age >80 a neutral factor, however age <50 would sway the decision against surgery for most surgeons 
• Co-morbidities, alcohol use and obesity would sway the decision against surgery for most surgeons 
• Psychological factors were very important – the desire to derive psychological benefit from surgery, desire to return to sports, unrealistic expectations, poor motivation, 

limited cooperation, hostile personality, depression and dementia would all sway the decision against surgery for most surgeons 
• Functional factors such as wanting to be independent and return to work would sway the decision in favour of surgery for most surgeons 
• Limited home care would not affect the decision to perform TKA for most surgeons. 

 



 
2. US and Canada Comparison Survey 
 

a) Indications for THA Surgery 
• More US than Canaidan surgeons indicated that patients should have severe daily pain at least several days/week, more Canadian surgeons required severe daily apin 
• For both groups, rest pain several days/week was consistent with performing a THA.  
• Most surgeons in both groups indicated that patients unable to walk up to 10 blocks was consistent with THA.. 
• Most surgeons in both groups indicated that an assistive device was not a uniform requirement – the use of a cane or crutch several days/week or less often and use of 

a banister when climbing stairs was thought to be consistent with THA. 
• More Canadian than US surgeons required an assistive device to be used every day and the use of a cane with stairs. 
• Most surgeons in both groups considered any difficulty putting on shoes and socks to be consistent with THA. 
• Most surgeons in both groups indicated that reduced ROM of the hip need not be marked 
• Most surgeons in both groups required that the majority of joint space be destroyed. 

 
b) Factors that would sway the decision for or against THA surgery: 

• Most surgeons in both groups (but US surgeons more favourably than Canadian surgeons) considered age >80 and < 2years to live as neutral factors. 
• For most surgeons in both groups age <50, cachexia and alcohol abuse 
• Most surgeons in both groups considered comorbidities and obesity as neutral factors or to weigh slightly against surgery 
• Most surgeons in both groups considered psychological factors such as the desire to derive psychological benefit from surgery, desire to return to sports, unrealistic 

expectations, poor motivation, limited cooperation, hostile personality, depression and dementia would all sway the decision against surgery for most surgeons 
• US surgeons had a greater tendency to rate borderline mental status and other psychiatric diagnoses more unfavourably than Canadian surgeons 
• Most surgeons in both groups indicated that the most favourable factor when considering THA was wanting to be independent and return to work 
• Most surgeons in both groups rated limited home care and inadequate available rehabilitation as basically neutral. 
 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

K. E. Dreinhofer, P. 
Dieppe, T. Sturmer, 
Gratz D. Grober, M. 
Floren, K. P. 
Gunther, W. Puhl, 
and H. Brenner. 
Indications for total 
hip replacement: 
comparison of 
assessments of 
orthopaedic surgeons 
and referring 
physicians. Annals of 

Survey of expert 
opinions: 4 
 
EUROHIP database 
of cost and practice 
patterns of THR 
(survey of 2 different 
types of physicians’ in 
22 orthopaedic 
centres in 12 
countries in Europe).  

Total N=618 
(N=304 
orthopaedic  
surgeons; N=314 
referring 
physicians). 
 
Drop-outs/lost to 
follow-up: Not 
mentioned the 
number of 
questionnaires 
sent – just says 

Inclusion criteria: All 
orthopaedic surgeons 
performing THR and the 
physicians who referred 
most patients to that centre 
for THR. 
 
Type of TKR: not 
mentioned. 
 
Baseline characteristics: 
Not given.  
 

No 
intervention 
given. 

No comparison 
group 

Data 
collected 
immediately 
(survey - 
questionnaire 
sent). 

Survey – 
questionnaire 
for both 
surgeons and 
physicians 
included the 
importance of 
pain, function, 
physical 
examination 
and 
radiographs for 
the decision 

None. 



the Rheumatic 
Diseases 65 
(10):1346-1350, 
2006. 
 
ID 2665 
 

the number of 
respondents (see 
total N above).  
 
 
 
 
 

whether the 
patient should 
undergo THR; 
also asked 
about the 
medical 
indications for 
THR; asked to 
rank 7 
symptoms in  
order of 
importance for 
their decision 
about the 
indication of 
THR.  

Effect size 
 
• Survey results found that: 

o Most respondents in both groups (orthopaedic surgeons and referring physicians) agreed that rest pain and pain with activity were of highly important indicators for THR 
and range of motion and x-ray changes were considered much less important indicators for THR; 

o Most participants in both groups (orthopaedic surgeons and referring physicians)  considered pain severity important – agreeing that severe pain, rest pain or night pain 
and need for analgesics should be present on several days/week before THR is considered. 

o There were significant differences between the groups (orthopaedic surgeons and referring physicians)  for the importance of functional items such as difficulty climbing 
stairs and putting on shoes and socks: more referring physicians than surgeons indicated tat these were very important criteria for their decision 936% vs 23% and 39% 
vs 22% respectively); 

o There was heterogeneity within each group (orthopaedic surgeons and referring physicians)  on the appropriate levels of pain and functional impairment that would be an 
indication for THR; 

o Both groups (orthopaedic surgeons and referring physicians) considered reduced walking distance an important indicator for THR, but the degree of restriction mentioned 
by most surgeons was less than that of referring physicians (<1 km and <0.5 km respectively); for other impairments (including climbing stairs, putting on shoes and 
socks and the need for a crutch), the referring physicians again suggested more advanced disease as a prerequisite for surgery than surgeons. 

o Most respondents in both groups (orthopaedic surgeons and referring physicians) considered radiographic changes (95% of respondents required at least 50% JSN; 40% 
required total loss of joint space) as indicator for THR surgery. 

o The most important additional items considered important for considering THR surgery were: QoL issues, ADLs, sports and sex. 
o Overall ranking of importance for pain symptoms as indications for THR surgery were: rest pain, night pain and pain with activities. The only discrepancies were that 

surgeons but not referring physicians ranked radiographic changes higher than social contact. 
 
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

P. C. Coyte, G. 
R. Hawker 

Survey of expert opinion: 4 
 

Total N=340: 
N=244 Family 

Patients not included in 
this study.  

No 
intervention 

No comparison 
group 

Data 
collected 

Survey – 
questionnaires  

Grant from 
the US 



Croxford, R. 
Croxford, C. 
Attard, and J. 
G. Wright. 
Variation in 
rheumatologists' 
and family 
physicians' 
perceptions of 
the indications 
for and 
outcomes of 
knee 
replacement 
surgery. Journal 
of 
Rheumatology 
23 (4):730-738, 
1996. 
 
ID 860 
 

Canada  (random sample of 
Family Physicians in Ontario 
– stratified by rural status 
and were active members of 
the Ontario College of 
Family Physicians); 
Rheumatologists (members 
of the Canadian 
Rheumatism Association or 
identified in the Ontario 
Health Insurance Plan 
Physician/Practitioner/Group 
Demographic data file as 
rheumatologists without 
practice restrictions. 

Physicians and 
N=96 
Rheumatologists. 
 
 
Responders: 
30% 
Rrheumatologists; 
48% family 
practitioners. 
 
 
 
 
 
 
 

 given. over a 14-
week period. 

covering 
clinicians’ 
opinions about 
the indications 
for KR referral: 
clinicians rated 
32 patient 
factors 
whether the 
factors made 
them more or 
less likely to 
refer for KR.  
 
Clinical 
agreement 
was defined 
as: more than 
90% of 
physicians 
stated that the 
characteristics 
influenced 
them in the 
same way on a 
3-point scale 
(ie. Made them 
more or les 
likely to refer 
patients for 
KT=R or did 
not affect their 
decision to 
refer. 

Agency for 
Health Care 
Policy and 
Research 
and 
assistance 
from Syntex 
Inc., USA. 



Effect size 
 
Indications for THA surgery 
 
• Rheumatologists and FP reported that : 

o Gender did not affect their decision to refer for KR 
o Pain not responsive to drug therapy made them more likely to refer for KR 

 
• Rheumatologists agreed that patello-femoral arthritis, peripheral vascular disease and local active skin infection made them less likely to refer for KR. 
• FP agreed that walking limited to <1 block without pain made them more likely to refer for KR 
• There was a lot of disagreement on other 25 factors – 52% FP’s were less likely to refer patients for KR if they were <55 years old, whereas 35% were more likely to refer the 

same patient for KR. 
 
• >70% of FPs who treated more patients with severe knee OA were less likely to refer patients if they had: 

o Peripheral vascular disease 
o Isolated patellofemoral arthritis 
o Patient is >80 years old 
o Has history of drug/alcohol abuse. 
 

• >70% of FPs who treated more patients with severe knee OA were more likely to refer patients if they had: 
o Moderate-severe knee OA by radiography, 
o Persistant non-weight-bearing knee pain 
o Night pain 
o Limitations of active flexion or extension 
o Patient demands KR 
o Sensation of instability by patient 

 
• Clinical disagreement was greater among FP than rheumatologists for the indications of KR referral 
 
• >70% of rheumatologists who treated more patients with severe knee OA were less likely to refer patients if they had: 

o Major psychiatric disorders 
o Has history of drug/alcohol abuse. 
 

• >70% of rheumatologists who treated more patients with severe knee OA were more likely to refer patients if they had: 
o Persistent non-weight-bearing knee pain 
o Night pain 
o Walking limited to <1 block without pain 

 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 



Anonymous. 
NIH consensus 
conference: 
Total hip 
replacement. 
NIH Consensus 
Development 
Panel on Total 
Hip 
Replacement. 
JAMA 273 
(24):1950-1956, 
1995. 
 
ID 2813 
 

Expert opinions: 4 
 
USA (Panel: 13 
panellists 
representing fields of 
orthopaedic surgery, 
rehabilitation and 
physical medicine, 
biomechanics and 
biomaterials, internal 
medicine, public 
health, geriatrics, 
biostatistics and 
epidemiology). In 
addition 27 experts in 
orthopaedic surgery, 
rehabilitation and 
physical medicine, 
biomechanics and 
biomaterials, 
rheumatology, 
geriatrics and 
epidemiology 
presented data to the 
consensus panel and 
a conference 
audience of N=425. 
 

Total N=13 
experts. 
 
 
 
 
 
 
 
 

No patients in 
the study. 

No 
intervention 
given. 

No comparison 
group 

3 rounds of 
testing: pre-
meeting, 
meeting and 
post-
meeting. 

Literature search provided to panel 
and conference audience. Panel 
answered predefined consensus 
questions, and developed their 
conclusions based on scientific 
evidence presented in open forum 
and from the literature. Panel 
composed a draft statement which 
was read and circulated to 
conference audience and experts. 
Comments were used by panel to 
resolve conflicting 
recommendations and revised 
statement sent out. Panel finalised 
the revisions within a few weeks 
after the conference. 
 

Not 
mentioned.  



Effect size 
 
• Candidates for TKR should have: radiographic evidence of joint damage, moderate to severe persistent pain or disability or both, that is not substantially relieved by an extended 

course of nonsurgical management (usually includes trials of analgesic and NSAIDs, physical therapy, use of walking aids, reduction in physical activities that provoke discomfort). 
• The patient’s goals and expectations should be ascertained prior to THR to determine whether they are realistic and attainable by the recommended therapeutic approach. Any 

discrepancies between the patient’s expectations and the likely outcome should be discussed in detail with the patient and family members before surgery. 
• In patients younger than 55 years, alternative surgical procedures such as fusion and osteotomy deserve consideration.  
• Advanced age alone is not a contraindication of THR – poor outcomes appear to be related to comorbidities rather than age. 
• There are few contraindications to THR other than local or systemic infection and other medical conditions that substantially increase the risk of serious perioperative complications 

or death. 
• Obesity is a possible contraindication – mechanical failure rate is reported as higher in heavier patients, however the prospect for long-term reduction in pain and disability for 

heavier patients appears to be similar to that of the population in general. 
• Data for risk factors is insufficient for age, weight, smoking and medications 
 

Reference Study type 
Evidence level 

Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

C. D. Naylor 
and J. I. 
Williams. 
Primary hip 
and knee 
replacement 
surgery: 
Ontario 
criteria for 
case selection 
and surgical 
priority. 
Quality in 
Health Care 5 
(1):20-30, 
1996. 
 
ID 2826 
 

Expert opinions: 
4 
 
Canada (Panel 
selected by the 
research team 
and included 4 
consultant 
orthopaedic 
surgeons, 2 
consultanat 
rheumatologists, 
2 general 
practitioners, a 
general 
physician, an 
epidemiologist 
and a 
physiotherapist. 
 

Total N=11experts 
 
 
 
 
 
 
 
 

No patients in the 
study. 

No 
intervention 
given. 

No 
comparison 
group 

2 rounds of 
testing: pre-
meeting and 1-
day meeting 
(1st and second 
rounds). 

An appropriateness of 
indications tool for THR 
in patients with OA 
using indications. Delphi 
process used for 
judgement. Ratings 
were scored on a 9-
point scale (1 – risk of 
surgery outweigh 
benefits; 9 – benefits 
always clearly outweigh 
risks and thus panellist 
would always 
recommend surgery). 
Use of the indication 
was considered 
appropriate if the 
panel’s median rating 
was between 7 and 9 
without disagreement, 
inappropriate if between 
1 and 3 without 
disagreement and 
uncertain if the median 

Not mentioned. 



rating was between 4 
and 6 or if the members 
of the panel disagreed. 
 
Appropriateness was 
defined as the expected 
health benefit exceeds 
the expected negative 
consequences by a 
sufficiently wide margin 
to make THR worth 
performing. 
 
 
 
 



Effect size 
 
ACR Functional Class II 
• Indications for surgery: When pain is mild or osteotomy is an option, joint replacement is thought to be inappropriate. Even among those who cannot have an osteotomy and have 

moderate pain, appropriateness of joint replacement is uncertain and dependent upon case-specific judgements, unless patients are older and have good chance of long-term 
prosthesis survival. 

 
• Urgency for surgery: Lowest priority were those with mild pain on activity and no rest pain, for most candidates surgery was inappropriate. Highere priority was given if patients had 

moderate pain during activity and even higher priority if rest pain was present and work or caregiving may be impeded. 
 
ACR Functional Class III 
• Indications for surgery: Osteotomy is thought preferable to arthroplasty whenever possible in patients < 60 years old. Those unable to undergo osteotomy, the need for pain relief 

must be weighed against the chances of long-term prosthesis survival. If pain is mild, surgery should be viewed cautiously unless there is a very good chance of long-term prosthesis 
survival. Among older patients (>60 years), moderate and severe pain are strong indications for joint replacement when coupled with impaired ADLs as is usual in functional class III. 

 
• Urgency for surgery: Considered higher priority than functional class II. Higher priority if had severe pain on activity depending on whether accompanying rest pain was absent or 

mild. Higher priority still if severe pain on activity and at rest – surgery must be provided as soon as possible. 
 
ACR Functional Class IV 
• Indications for surgery: Patients are usually bedbound or confined to wheelchair so pain on activity is not a factor. Patients with severe rest pain are potentially appropriate regardless 

of other factors, as joint replacement may be the only option to relieve pain. Surgery is also appropriate if there is some expectation of improvement in function. However, if pain level 
is mild to moderate, and surgery is being undertaken with little expectation of functional improvement, careful weighing of risks and benefits is needed. 

 
• Urgency for surgery: Limited benefits for improvement of functional status because most patients have severe and longstanding arthritis affecting most joints. In patients with 

moderate to severe rest pain, surgery should be provided expeditiously. High priority should be given to those few patients with moderate rest pain who may only recently have 
become confined to a wheelchair or bed and have good prospects of walking again as delay may reduce their chances of rehabilitation. 

 
Reference Study type 

Evidence 
level 

Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

K. Imamura, R. 
Gair, M. McKee, 
and N. Black. 
Appropriateness 
of total hip 
replacement in 
the United 
Kingdom. World 
Hospitals & 
Health Services 
32 (2):10-14, 

Expert 
opinions: 4 
 
UK (Panel: 
orthopaedic 
surgeons and 
GPs in a 
region of UK 
representing 
wide-range of 
backgrounds 

Total N=8 (N=5 
orthopaedic 
surgeons, N=3 
GPs). 
 
 
 
 
 
 
 

No patients in 
the study. 

No 
intervention 
given. 

No comparison 
group 

2 rounds 
of testing: 
pre-
meeting 
and 1/2-
day 
meeting. 

Questionnaire sent on 
possible indications for THR 
and literature review. 30 
combinations (90 
subcategories) using  
Indication categories of pain 
severity and limitation of 
mobility (Charnley grades); 
overweight, absence of 
disability affecting knees and 
spine, comorbidities. 

Not mentioned.  



1996. 
 
ID 2827 
 

– teaching 
and non-
teaching 
hospitals, 
urban and 
rural districts). 
 

  
Appropriateness of the 90 
subcategories of indications. 
Ratings were scored on a 9-
point scale (1 – risk of 
surgery outweigh benefits; 9 
– benefits always clearly 
outweigh risks and thus 
panellist would always 
recommend surgery. Use of 
the indication was 
considered appropriate if the 
panel’s median rating was 
between 7 and 9 without 
disagreement, inappropriate 
if between 1 and 3 without 
disagreement and partial 
agreement if they met 
neither agreement or 
disagreement definitions. 
 
After rating the indications, 
panelists met for half a day 
and had a summary of initial 
ratings and then discussed 
each of the 90 indications. 
After discussion panellists 
had opportunity to 
reconsider their original 
rating and alter it if they 
wished. 
 



Effect size 
 
• Severity of the hip was thought by the panel (GPs and orthopaedic surgeons) to be the most important determinant of THR:  

o least severe grades (Charnley class 4 and 5) were felt to be inappropriate 
o Charnley grades 1 or 2 were thought to be appropriate for those with low comorbidity or medium comorbidity and who were not severely overweight. 

 
• The importance of comorbidity was not clear – panellists (GPs and orthopaedic surgeons) could not agree whether high comorbidity was a contraindication or not in 

Grade 1-3 patientsComorbidity was unhelpful in resolving uncertain indications.  
• Patient’s weight was nore influential than comorbidity – in severely overweight grade 3 patients, THR was  thought not to be appropriate (some felt the same for 

overweight Grade 1 and 2 patients) 
• Presence or absence of disability was not very influential factor – it only affected views of appropriateness in 5 out of the 90 indications 
 
 

Reference Study type 
Evidence 
level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

B. Caracciolo and 
S. Giaquinto. 
Determinants of the 
subjective 
functional outcome 
of total joint 
arthroplasty. 
Archives of 
Gerontology & 
Geriatrics 41 
(2):169-176, 2005. 
ID 833 
 

Cohort study 
(prospective): 
2+ 
 
Italy. 
 
 

Total 
N=146 
(total TJR 
patients 
N=100 -
N=47 THA, 
N=53 TKA; 
total control 
patients 
N=46). 
 
Drop-outs: 
N=14 
(14%). 

Inclusion criteria: 
Elderly patients with 
recent primary THA or 
TKA for knee or hip OA. 
Additional cohort of age-
matched outpatients 
from a General medical 
practice (non-operated 
samle).    
 
Type of TJR: 67% THR 
were cementless; 58% 
THR were cementless. 
 
Baseline characteristics 
of THR patients: Mean 
age 69.1 years (SD 8.1); 
72% female; mean BMI 
26.7 kg/m2 (SD 4.4). 
 
Baseline characteristics 
of TKR patients: Mean 
age 71.6 years (SD 6.6); 
81% female; mean BMI 
28.9 kg/m2 (SD 2.9). 

No 
intervention 
given. 

No 
comparison 
group 

Assessment 
made pre-
operatively 
and Follow-
up at 6 
months 
post-
surgery. 

Charnley Class; 
BMI; WOMAC 
(Pain, stiffness, 
function); 
demographics. 

Not mentioned. 



 
Baseline characteristics 
of control patients: Mean 
age 70.3 years (SD 8.9); 
59% female. 

Effect size 
 
Univariate regression found that: 
• Pre-operative WOMAC function was significantly associated with post-operative function in THA and TKA patients (p<0.005 and p<0.001 respectively); 
• Pre-operative Charnley or modified Charnley Class C  was significantly associated with post-operative WOMAC function in THA and TKA patients (p<0.05 and 

p<0.05 respectively). 
 
Multivariate regression found that: 
• Pre-operative WOMAC function was a significant predictor of higher post-operative WOMAC function in THA and TKA patients (THA OR 1.44, 95% CI 1.07 to 1.92; 

TKA OR 1.15, 95% CI 1.04 to 1.28); 
• Pre-operative Charnley or modified Charnley Class C  was not a predictor of post-operative WOMAC function in THA and TKA patients. 
 
Reference Study type 

Evidence 
level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

A. K. Nilsdotter, Y. 
Aurell, A. K. 
Siosteen, L. S. 
Lohmander, and H. 
P. Roos. 
Radiographic stage 
of osteoarthritis or 
sex of the patient 
does not predict 
one year outcome 
after total hip 
arthroplasty. Annals 
of the Rheumatic 
Diseases 60 
(3):228-232, 2001. 
ID 2619 
 

Cohort study 
(prospective): 
2+ 
 
Sweden, 
patients from 
1 hospital. 
 
 

Total 
N=3144 
(N=184 
THR 
patients, 
N=2901 for 
SF-36 
reference 
population; 
N=59 
WOMAC 
reference 
population). 
 
Drop-outs: 
N=22, 12%  

Inclusion criteria: Patients 
aged ≥50 years, assigned to 
receive THR due to primary 
hip OA. 
 
Type of THR: All patients 
had unilateral THR. Majority 
(76%) of THRs were with 
both components cemented, 
24% had uncemented 
acetabular component. 
 
Baseline characteristics: 
Mean age 71.4 years (range 
50 to 92), 52% female. 

No 
intervention 
given. 

No 
comparison 
group 

Assessment 
made pre-
operatively 
(day before 
operation) 
and Follow-
up at 6 
months and 
12 months 
pos-
surgery. 

Gender; age; 
SF-36; 
WOMAC 
(Pain, 
Stiffness, 
Physical 
Function). 

The Scientific 
Council, Province 
of Halland; 
Council for 
Medical Health 
Research in S 
outh Sweden; 
Swedish Medical 
Research Council; 
Swedish 
Rheumatism 
Association; Lund 
University Hospital 
and Medical 
Faculty; King 
Gustaf 80-year 
Birthday Fund; 
Kock Foundations; 
Thelma Zoega 
Foundation. 
 



Effect size 
 
• Patients with severe pre-operative radiographic OA did not differ from the moderate OA group with respect to post-operative SF-36 and WOMAC scores at 6 

months and 12 months post-THR surgery; 
• There was no difference between men and women for post-operative outcome (WOMAC and SF-36) at 6 months and 12 months post-THR surgery. 
 
Linear regression found that:  
• Gender was not associated with post-operative WOMAC Pain or physical function at 12 months post-THR surgery; 
• Pre-operative radiographic grade of OA was not associated with post-operative WOMAC Pain or physical function at 12 months post-THR surgery; 
• Pre-operative pain was significantly associated with post-operative pain at 12 months (p=0.011); 
• Pre-operative physical function was significantly associated with post-operative physical function at 12 months (p<0.006). 
 

Reference Study type 
Evidence 
level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

A. K. Amin, R. A. 
Clayton, J. T. 
Patton, M. Gaston, 
R. E. Cook, and I. 
J. Brenkel. Total 
knee replacement 
in morbidly obese 
patients. Results of 
a prospective, 
matched study. 
Journal of Bone & 
Joint Surgery - 
British Volume 88 
(10):1321-1326, 
2006. 
 
ID 2734 
 

Case-control: 
2 
 
UK (single 
centre)  
 

Total N=79 
(N=38 
morbidly 
obese, 
N=38 non-
obese 
patients). 
 
Drop-outs: 
none 

Inclusion criteria: Patients 
with BMI >40 kg/m2 
undergoing primary TKR for 
knee OA or RA (90% OA 
patients). 
 
Control group – non-obese 
patients undergoing primary 
TKR (matched for age, gender, 
diagnosis, laterality, pre-
operative knee and functional 
components of the KSS, type 
of prosthesis). 
 
Type of TKA: PFC or PFC 
sigma (Depuy International, 
UK). 
 
Baseline characteristics of 
morbidly obese TKR patients: 
BMI 43.2 kg/m2 (range 40.1 – 
61.3), 73% female, mean age 
62 years. 
 
Baseline characteristics of 
non-obese TKR patients: BMI 

No 
intervention 
given. 

No 
comparison 
group 

Follow-up: 
Cases – at 
6, 18, 36 
and 60 
months 
post-
operation. 
Mean 
follow-up 
39 months 
(morbidly 
obese 
group) 
and 44 
months 
(non-
obese 
group). 

Pre and post-
operative 
BMI; Knee 
Society Score 
(KSS); 
revision rate 
(5-year 
survivorship); 
complications. 
 

No commercial 
sponsor. 



27.0 kg/m2 (range 22.8 to 
29.7), 73% female, mean age 
63 years. 
 

Effect size 
 
• There was NS difference between morbidly obese and non-obese patients for knee and function score components of KSS score at the most recent follow-up; 
• Overall rate of TKR revisions (5-year survivorship) was significantly higher in the morbidly obese group compared to the non-obese group (100% and 74% respectively, 

p=0.01); 
• Overall rate of TKR revision and pain (5-year survivorship) was significantly higher in the morbidly obese group compared to the non-obese group (98% and 72% 

respectively, p=0.02); 
• Overall rate of complications following TKR was significantly higher in the morbidly obese group compared to the non-obese group (32% and 0% respectively, 

p=0.001); 
 

Reference Study type 
Evidence 
level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

A. J. Chakrabarti, 
A. H. N. Robinson, 
and P. Gallagher. 
De la Caffiniere 
thumb 
carpometacarpal 
replacements. 93 
cases at 6 to 16 
years follow-up. 
Journal of Hand 
Surgery - British 
Volume 22 B 
(6):695-698, 1997. 
 
ID 837 
 

Case-series 
(prospective): 
3 
 
UK 
 

Total N=71 
patients 
(N=93 
joints). 
 
Drop-outs: 
N=1 lost to 
follow-up. 

Inclusion criteria: Patients 
implanted with de la 
Caffiniere TJR for thumb 
(CMC) OA (94%), RA or 
post-traumatic arthritis. 
 
 
Type of TKA: All patients 
received a e la Caffiniere 
total joint replacements 
(Howmedica UK). 
 
Baseline characteristics: 
87% female, mean age 57 
years (range 39-80). Mean 
duration of pain 3 years. 
 

No 
intervention 
given. 

No 
comparison 
group 

Data 
collected by 
clinical 
review of 
patients. 

Age, gender, 
pain (VAS), 
Failure of 
implant 
(revision). 

Not mentioned. 
 



Effect size 
 
Survival estimates for prosthesis found that: 
• The survival rate at 16 years was 89% (95% CI 61.2-100) 
 
• Women had a higher prosthesis survival rate than men (N=7, 85% and N=4, 36% respectively). 
 
Reference Study type 

Evidence 
level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

D. W. Elson and I. 
J. Brenkel. 
Predicting Pain 
After Total Knee 
Arthroplasty. 
Journal of 
Arthroplasty 21 
(7):1047-1053, 
2006. 
 
ID 2674 
 

Case-series 
(prospective): 
3 
 
UK (1 district 
general 
hospital) 
 

Total 
N=512 
(84% OA 
patients). 
 
Drop-outs: 
at 5 years 
post-
surgery 
18.2% 
died, 6.7 
lost to 
follow-up. 

Inclusion criteria: Patients 
undergoing primary TKR for 
knee OA (84%), RA or other 
diagnosis. 
 
 
Type of TKA: All patients 
received a press-fit condylar 
prosthesis (De Puy 
International). 
 
Baseline characteristics: 
54% female, mean age 69 
years (SD 23-90), mean BMI 
29 kg/m2 (range 16-49). 
 

No 
intervention 
given. 

No 
comparison 
group 

Data 
collected in 
the pre-
operative 
week, at the 
time of 
admission 
and follow-
up at 5 
years post-
surgery. 

Demographic 
variables; 
American 
Knee Society 
Score 
(Function 
score and a 
knee score 
which 
includes 
pain); Good 
outcome (ie. 
low pain 
score) and 
bad outcome 
(high pain 
score). 
 

Not benefits or 
funds received. 
 



Effect size 
 
Univariate analysis found that: 
• Younger age, preoperative pain scores as well as mobility on stairs may all be predictors of poor outcome; 
 
Multivariate logistic regression analysis found that: 
• Gender was not associated with outcome of TKR (pain at 5 years post-surgery); 
• Age was a significant predictor of TKR outcome: 

o Younger patients were significantly associated with poor outcome, pain at 5 years post-surgery (17% aged <60 years vs 7% aged 60-64, p<0.05; 13% 
aged 60-70; 7% aged >70); 

o Patients aged <60 years are more than twice as likely to report poor  outcome scores (pain at 5 years post-surgery) than those >60 years; 
o  Patients who had unilateral TKA (first knee) and those who had staged unilateral TKA (second knee) were significantly more likely to have poor outcome 

scores (pain at 5 years post-surgery) than those who had bilateral TKA at the same time (13%, 6% and 2% respectively, p<0.01); 
 
Reference Study type 

Evidence 
level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

O. L. A. Harrysson, 
O. Robertsson, and 
J. F. Nayfeh. Higher 
cumulative revision 
rate of knee 
arthroplasties in 
younger patients 
with osteoarthritis. 
Clinical 
orthopaedics and 
related research 
421 162-8 (15 ref), 
2004. 
 
ID 693 
 

Case-series 
(historical): 3 
 
Sweden 
(patients were 
recruited from 
Swedish Knee 
Arthroplasty 
Register). 
 
 

Total 
N=35,857 
(N=34727, 
97% OA 
patients). 
 
Drop-outs: 
n/a 

Inclusion criteria: Patients 
treated with TKA or 
unicompartmental knee 
arthroplasty for OA (97%), 
osteochondriitis and post-
traumatic arthritis. 
 
Type of TKA: Majority of 
TKAs and 
unicompartmentsal KAs 
were done using cemented 
components and majority of 
TKAs were done with 
retained posterior cruciate 
ligaments. To exclude the 
effects of obselete or inferior 
models on results, only data 
from 1988-1997 were 
included in the study. 
 
Baseline characteristics of 
TKA patients: 68% female, 
N=1434 <60 years old, 
N=21,761 ≥60 years old). 
 

No 
intervention 
given. 

No 
comparison 
group 

n/a Age (<60 
years and 
≥60 years); 
year of 
surgery (the 
risk of 
revision due 
to year of 
surgery was 
set as 1.0 
and risk for 
the following 
year was 
compared to 
this); gender. 
 

Not mentioned. 
 



Baseline characteristics of 
unicompartmental KA 
patients: 62% female, 
N=1172 <60 years old, 
N=11,4900 ≥60 years old). 



Effect size* 
 
 
TKA 
• Cumulative revision rate for TKA due to any cause was higher in younger patients (<60 years old) than the older group (≥60 years old) at 8.5 years post-surgery 

(13% and 6% respectively); 
• Cumulative revision rate for TKA due to loosening of components was higher in younger patients (<60 years old) than the older group (≥60 years old) at 8.5 years 

post-surgery (6% and 2.5% respectively); 
• Regression analysis showed that risk for revision due to any cause in TKA patients was significantly lower (Risk ratio 0.49, 95% CI 0.38 to 0.62, p=0.0000) in the 

older patients (≥60 years) compared to younger patients (<60 years); 
• Regression analysis showed that risk for revision due to loosening of components in TKA patients was significantly lower (Risk ratio 0.41, 95% CI 0.27 to 0.62, 

p=0.0000) in the older patients (≥60 years) compared to younger patients (<60 years); 
• Regression analysis showed there was no significant difference in TKA patients between the older (≥60 years) and younger patients (<60 years), for risk of revision 

due to infection; 
• Regression analysis showed that risk for revision (due to any cause) attributable to year of surgery in TKA patients decreased each year (Risk ratio 0.92, 95% CI 

0.89 to 0.96, p=0.0000) in the older patients (≥60 years) compared to younger patients (<60 years); 
• Regression analysis showed that risk for revision (due to loosening of components) attributable to year of surgery in TKA patients decreased each year (Risk ratio 

0.87, 95% CI 0.82 to 0.94, p=0.0001) in the older patients (≥60 years) compared to younger patients (<60 years); 
• Regression analysis showed that risk for revision (due to infection) attributable to year of surgery in TKA patients decreased each year (Risk ratio 0.91, 95% CI 0.85 

to 0.96, p=0.0015) in the older patients (≥60 years) compared to younger patients (<60 years); 
• There was no significant risk of TKA revision (due to any cause) associated with gender 
• There was no significant risk of TKA revision (due to loosening of components) associated with gender 
• Men were significantly more likely than women to have TKA revision due to infection (risk ration 1.64, 95% cI 1.23 to 2.18, p=0.0007). 
 
 
 
Unicompartmental KA 
• Cumulative revision rate for unicompartmental KA due to any cause was higher in younger patients (<60 years old) than the older group (≥60 years old) at 9.2 years 

post-surgery (22% and 14% respectively); 
• Cumulative revision rate for unicompartmental KA due to loosening of components was higher in younger patients (<60 years old) than the older group (≥60 years 

old) at 9.5 years post-surgery (8% and 6.5% respectively). 
• Regression analysis showed that risk for revision due to any cause in unicompartmental KA patients was significantly lower (Risk ratio 0.55, 95% CI 0.45 to 0.65, 

p=0.0000) in the older patients (≥60 years) compared to younger patients (<60 years); 
• Regression analysis showed that risk for revision due to loosening of components in unicompartmental KA patients was significantly lower (Risk ratio 0.63, 95% CI 

0.48 to 0.83, p=0.0012) in the older patients (≥60 years) compared to younger patients (<60 years); 
• Regression analysis showed there was no significant difference in unicompartmental KA patients between the older (≥60 years) and younger patients (<60 years), 

for risk of revision due to infection; 
• Regression analysis showed that risk for revision (due to any cause) attributable to year of surgery in unicompartmental KA patients decreased each year (Risk ratio 

0.94, 95% CI 0.91 to 0.97, p=0.0001) in the older patients (≥60 years) compared to younger patients (<60 years); 



• Regression analysis showed that risk for revision (due to loosening of components) attributable to year of surgery in unicompartmental KA patients decreased each 
year (Risk ratio 0.91, 95% CI 0.87 to 0.96, p=0.0002) in the older patients (≥60 years) compared to younger patients (<60 years); 

• Regression analysis showed there was no significant difference in unicompartmental KA patients between the older (≥60 years) and younger patients (<60 years), 
for risk of revision due to infection attributable to year of surgery; 

• There was no significant risk of unicompartmental KA revision (due to any cause) associated with gender 
• There was no significant risk of unicompartmental KA revision (due to loosening of components) associated with gender 
• Men were significantly more likely than women to have unicompartmental KA revision due to infection (risk ratio 1.88, 95% CI 1.13 to 3.14, p=0.0156). 
 

 
• unless stated, regression analysis refers to Cox regression 
 
 
Author’s conclusions: There was a higher revision rate for younger patients (<60 years old) compared to older patients (≥60 years) and the risk ratio for revision was 
significantly lower for the older patients. The risk for revision decreased for both groups when considering the year of surgery, which is probably attributable to better 
implant components and surgical techniques. 

Reference Study type 
Evidence 
level 

Number of 
patients 

Patient characteristics Intervention Comparison Length 
of follow-
up 

Outcome 
measures 

Source  
of  
funding 

S. P. Johnsen, H. 
T. Sorensen, A. B. 
Pedersen, U. Lucht, 
K. Soballe, and S. 
Overgaard. Patient-
related predictors of 
implant failure after 
primary total hip 
replacement in the 
initial, short- and 
long-term: A 
nationwide Danish 
folow-up study 
including 36 984 
patients. Journal of 
Bone & Joint 
Surgery - British 
Volume 88 
(10):1303-1308, 
2006. 
ID 2675 
 

Case-series 
(historical): 3 
 
Denmark 
(patients were 
recruited from 
the 
nationwide 
population-
based Danish 
Hip 
Arthroplasty 
Registry and 
the Danish 
National 
Registry of 
Patients). 
 
 

Total N=36, 
984.  
 
Mixed OA 
(76%), RA and 
other reasons 
for THR 
 
 

Inclusion criteria: Patients 
who had undergone primary 
and revision THRs.  
 
Exclusion criteria: Primary 
THR on the contralateral 
hip.   
 
Type of THR: 55% 
cemented. 
 
Baseline characteristics: 
59% female; age at time of 
surgery 10 – 49 years (6%), 
50-79 years (78%), >80 
years (16%).  
 

No 
intervention 
given. 

No 
comparison 
group 

n/a Co-morbiditiy 
(Charlson co-
morbidity 
index – 19 
major 
disease 
categories. 
Patients 
seapartaed 
into 3 
categories: 
Low, medium 
and high 
index); Time 
to failure 
(new surgical 
intervention 
involving 
partial or 
complete 
removal of a 
component); 
gender; age.  

Grants from: the 
Danish Rheumatism 
Association; 
Orthopaedic  Research 
Foundation Sweden; 
Aarhus University 
Hospitals Reasearch 
Initiative from Aarhus 
County and 
Laegekredsforeningen 
for Aarhus County 
Research Foundation. 
 
No benefits from 
commercial parties. 



Effect size 
 
Predictors for Implant Failure (0-30 days after primary THR) 
•  Cox’s proportional hazard model found that: 

o Male gender was associated with an increased RR of THR failure of any cause (RR 1.5, 95% CI 1.1 to 2.0) at 0-30 days after primary THR; 
o Older age was associated with increased RR of failure: In patients aged ≥80 years (RR 1.6, 95% CI 1.0 to 2.6) compared with patients aged 60-69 years at 0-30 

days after primary THR. 
o A high co-morbidity index score was a strong predictor of THR failure compared with a low co-morbidity index score (RR 2.3, 95% CI 1.6 to 3.5) at 0-30 days after 

primary THR. 
 
Predictors for Implant Failure (31 days to 6 months after primary THR) 
• Cox’s proportional hazard model found that: 

o There was no association between THR failure and gender or age at 31 days to 6 months after primary THR. 
o A high co-morbidity index score was a strong predictor of THR failure compared with a low co-morbidity index score (RR 3.0, 95% CI 2.1 to 4.5) at 31 days to 6 

months after primary THR. 
 
Predictors for Implant Failure (6 months to 8.6 years after primary THR) 
• Cox’s proportional hazard model found that: 

o Male gender was associated with an increased RR of THR failure (RR 1.2, 95% CI 1.0 to 1.4) at 6 months to 8.6 years after primary THR; 
o Younger age was associated with increased RR of failure: In patients aged 10 to 49 years (RR 1.7, 95% CI 1.3 to 2.3) and patients aged 50 to 59 years (RR 1.3, 

95% CI 1.0 to 1.6) compared with patients aged 60-69 years. Patients aged 70-79 years and ≥80 years were associated with a lower RR for failure (RR 0.9, 95% 
CI 0.7 to 1.0) and (RR 0.6, 95% CI 0.5 to 0.8) respectively at 6 months to 8.6 years after primary THR; 

o A medium co-morbidity index score was associated with reduced RR of failure (RR 0.7, 95% CI 0.6 to 0.8) compared to a low co-morbidity score whereas a high 
co-morbidity index score was a strong predictor of THR failure compared with a low co-morbidity index score (RR 2.8, 95% CI 2.3 to 3.3) at 6 months to 8.6 years 
after primary THR. 

 
Reference Study type 

Evidence 
level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

C. A. Jones, D. C. 
Voaklander, D. W. 
Johnston, and 
Almazor ME 
Suarez. The effect 
of age on pain, 
function, and quality 
of life after total hip 
and knee 
arthroplasty. 
Archives of Internal 
Medicine 161 
(3):454-460, 2001. 

Case-series 
(prospective): 
3 
 
Canada 
(patients taken 
from another 
study 
examining 
waiting list 
times; 
community-
based cohort 

Total 
N=454 
(93% OA 
patients; 
N=197 
THA, 
N=257 
TKA). 
 
Drop-outs: 
at 6 months 
post-
surgery 

Inclusion criteria: Patients 
aged >55 years, scheduled 
for primary THA or TKA, 
placed on waiting list at least 
7 days before surgery. 
 
 
Type of TKA:  Cementless 
(28% THA, 15% TKA); hybrid 
(66% THA, 56% TKA); 
cemented (4% THA, 27% 
TKA). 
 

No 
intervention 
given. 

No 
comparison 
group 

Interviews 
performed 
within 31 
days pre-
surgery, 
and follow-
up at 6 
months 
post-
surgery. 

Demographic 
variables; 
WOMAC 
(pain, function, 
stiffness); QoL 
(SF-36). 
 

Grants from the 
Capital Health 
Authority 
Research and 
Grant Fund, 
Edmonton 
Canada and 
the Edmonton 
Orthopaedic 
Research 
Trust.. 
 



ID 2618 
 

from a 
Canadian 
universal 
health care 
region, 
Edmonton). 
 

N=3 died. 
 
NOTE: 
some 
patients 
had 
previously 
had an 
arthroplasty 
(35% in the 
THA group 
and 38% in 
the TKA 
group). 

Baseline characteristics THA 
group: 62% female mean age 
77 years. 
 
Baseline characteristics TKA 
group: 59% female, mean age 
77 years. 

Effect size 
 
Bivariate, multivariate and multiple linear regression analysis found that: 
 
• There was NS difference between younger and older patients for length of stay in the acute care setting; 
• Older age group were more likely to be transferred to rehabilitation facilities regardless of joint type replaced (Older patients with TKA = 835, older patients with THA 

= 71%, younger patients 40%); 
• There was NS difference between younger and older patients for length of stay in rehabilitation facilities; 
• There was NS difference between younger and older patients for in-hospital complications regardless of the joint replaced; 
• Age was not a strong predictor of post-operative WOMAC pain (for THA and TKA patients);  
• Age was not a strong predictor of post-operative WOMAC function (for THA and TKA patients). 
 

Reference Study type 
Evidence 
level 

Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

D. H. Solomon, L. 
B. Chibnik, E. 
Losina, J. Huang, A. 
H. Fossel, E. Husni, 
and J. N. Katz. 
Development of a 
preliminary index 
that predicts 
adverse events after 
total knee 
replacement. 
Arthritis & 

Case-series 
(retrospective): 
3 
 
USA (data 
taken from 
N=276 
hospitals 
inpatient 
Medicare data: 
patients were 
all medicare 

Total N=124 
 
Drop-outs: 
n/a 
 

Inclusion criteria: 
patients who 
underwent primary 
TKA due to OA 
(95%), RA and other 
conditions. 
  
Type of TKA: not 
mentioned. 
 
Baseline 
characteristics: mean 

No intervention 
given. 
 
 

No 
comparison 
group 

Not 
mentioned. 

Survey was sent to 
nurse administrators 
responsible for 
orthopaedic surgery 
(questions on 
preoperative 
evaluation, 
intraoperative care 
and postoperative 
management); 
composite outcome 
measure of 

Grants from 
the Arthritis 
Foundation, 
USA; NIH; 
American 
College of 
Rheumatology 
Research and 
Education 
Foundation, 
USA and 
Engalitcheff 



Rheumatism 54 
(5):1536-1542, 
2006. 
ID 2676 
 

beneficiaries in 
Illinois, North 
Carolina, Ohio 
and Tennesse 
who 
underwent 
primary TKR in 
2000). Survey 
information 
from American 
Hospital 
Association 
Annual Survey 
2001. 
 
 
 

age 74.2 years (SD 
5.8); 69% female; 
37% had at least 1 
comorbid condition.  
 

postoperative AEs 
(death, deep wound 
infection, pulmonary 
embolus, pneumonia 
requiring 
hospitalisaton and 
acute MI); patient 
factors (age, gender, 
number of comorbid 
conditions).  
 
Patinets were put 
into 2 groups: High 
risk and low risk 
groups based on 
age, gender and 
comorbidities. 

Arthritis 
Outcomes 
Initiative, 
USA. 

Effect size 
 
Univariate analysis found that: 
• Significant predictors of AEs were: 

o Older age (71-80 years or ≥81 years versus 65-70 years); 
o Male gender; 
o Comorbid illnesses (1 or 2+ versus none). 

 
Logistic multivariate regression analysis found that: 
• Patients at low risk of AEs included those with fewer than 2 of the following risk factors: age >70 years, male gender, 1 or more comorbid illnesses. 

o Age 71-80 years: OR 1.3 (95% CI 1.0 to 1.6); 
o Age 81-95 years: OR 1.6 (95% CI 1.1 to 2.4); 
o Male gender: OR 1.6 (95% CI 1.3 to 2.1); 
o 1 comorbidity: OR 1.5 (95% CI 1.2 to 1.9); 
o 2+ comorbidities: OR 1.7 (1.2 to 2.3). 

 
Reference Study type 

Evidence level 
Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

J. M. De Leeuw and 
R. N. Villar. Obesity 
and quality of life 
after primary total 
knee replacement. 
Knee 5 (2):119-123, 

Case-series 
(prospective): 3 
 
UK.   
 

Total N=101. 
 
Drop-outs: 
11 lost to 
follow-up or 
insufficient 

Inclusion criteria: Patients 
undergoing primary TKR for knee 
OA over a 3year period. 
 
Type of TKA: Not mentioned. 
 

No 
intervention 
given. 

No comparison 
group 

Follow-up: 
1 year post-
-surgery. 

Pre-operative 
BMI  (patients 
divided into 3 
groups: non-
obese 25 kg/m2; 
Grade 1 obese 

Not mentioned. 
 



1998. 
ID 869 
 

data. Baseline characteristics: 61% 
female, age range 38-84 years. 
 
 

(mild) 25-29.9 
kg/m2 Grade 2 
obese (moderate) 
30-39.9 kg/m2; 
Grade 3 obese 
(gross, morbid) 
>40 kg/m2 ); 
modified British 
Orthopaedic 
Association knee 
score (BOA, pain 
and function); 
Rosser Index for 
pain, disability 
and QoL (score 
of 1.0 = complete 
normality, score 
of 0.0 = death. 
Negative score = 
health states 
thought to be 
worse than 
death). 
 

Effect size 
 
• Improvement in post-operative QoL was significantly greater in the obese groups compared to the non-obese group (mean QoL score improvement: non-obese 0.08, Mildly obese 

0.17, moderately and grossly obese 0.14; p=0.01). 
 

Reference Study type 
Evidence level 

Number of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

S. A. Jain, R. T. 
Roach, and J. 
Travlos. Changes in 
body mass index 
following primary 
elective total hip 
arthroplasty: 
Correlation with 
outcome at 2 years. 

Case-series 
(historical): 3 
 
UK, patients  
rom a district 
general hospital. 

Total N=78. 
 
Drop-outs: 
n/a 

Inclusion criteria: Patients who 
have had primary cemented THA 
for isolated unilateral hip OA over 
a 1 year period. 
 
Exclusion criteria: those likely 
to require bilateral procedures, 
previous knee replacements, 
non-OA patients, uncemented 

No 
intervention 
given. 

No comparison 
group 

Follow-up: 
mean 27 
months 
(range 21-
34) post-
surgery. 

Questionnaire 
sent: WOMAC; 
SF-12 score; 
mobility score; 
BMI. 
 

Not mentioned. 
 



Acta Orthopaedica 
Belgica 69 (5):421-
425, 2003. 
ID 1006 
 

THA, grafting, patients with other 
lower limb joints significantly 
affected. 
 
 
Type of TKA: Primary cemented 
hip arthroplasties. 
 
Baseline characteristics: 67% 
female, mean age 66 years 
(median 66, range 49-89); BMI 
>30 kg/m2 = 17%. 
 

Effect size 
 
• There was no significant correlation between pre-operative BMI and post-operative mobility; 
• There was no significant correlation between pre-operative BMI and post-operative WOMAC pain or function; 
• There was no correlation between pre-operative BMI and post-operative WOMAC pain, complications and other outcome variables. 
 

Reference Study type 
Evidence 
level 

Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

M. Messieh. 
Preoperative 
risk factors 
associated with 
symptomatic 
pulmonary 
embolism after 
total knee 
arthroplasty. 
Orthopedics 22 
(12):1147-1149, 
1999. 
ID 464 
 

Case-series 
(prospective): 
3 
 
USA. 
 
 
 

Total N=124 
 
Drop-outs: 
n/a 
 
 

Inclusion criteria: 
patients who 
underwent cemented 
TKA for end-stage 
Knee OA. Patients 
were divided into 2 
groups: Group 1 
(symptomatic 
pulmonary embolism – 
clinical signs), Group 
2 (asymptomatic 
patients). 
  
Type of TKA: 
cemented TKA. 
 
Baseline 
characteristics group 1 
(symptomatic 
pulmonary embolism): 

No intervention 
given. 
 
All patients 
received 
perioperative 
prophylaxis with 
warfarin, continued 
5-10mg of 
coumadin the niht 
of surgery up unil 2 
weeks post-
surgery. Patients 
began ambulation 2 
days after surgery 
and wore 
intermittent 
pneumatic 
compression 
stockings. 

No 
comparison 
group 

Immediate. Body weight, 
age, gender, 
pre-operative 
haemoglobin 
(Hb) levels; 
pulmonary 
embolism. 

Not mentioned. 



mean age 71.5 years 
(SD 4.3); mean weight 
201.7 lbs (SD 26).  
 
Baseline 
characteristics group 1 
(asymptomatic 
patients): mean age 
73.2 years (SD 9); 
mean weight 186.2 lbs 
(SD 36). 
 
There were NS 
differences between 
the groups for age or 
gender. 

Effect size 
 
Univariate analysis found that:  
• Body weight ≥180 lbs was not significantly associated with symptomatic pulmonary embolism; 
• Pre-operative Hb level ≥14 g/L was significantly associated with the development of symptomatic pulmonary embolism (p=0.011); 
• Bilateral TKA was significantly associated with the development of symptomatic pulmonary embolism (p≤0.05). 
 
Logistic regression analysis found that: 
• Predictors of symptomatic pulmonary embolism were: 

o Pre-operative Hb level ≥14 g/L (OR 2.4, 95% CI 1.2 to 4.6); 
o Bilateral TKA (OR 7.2, 95% CI 1.3 to 39.6). 

 
Reference Study type 

Evidence 
level 

Number 
of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

D. D. Spicer, D. 
L. Pomeroy, W. 
E. 
Badenhausen, 
L. A. Schaper, 
Jr., J. I. Curry, 
K. E. Suthers, 
and M. W. 
Smith. Body 
mass index as a 

Case-control: 
2 
 
UK and USA  
 

Total 
N=656 
(N=285 
obese, 
N=371 
non-obese 
patients). 
 
Drop-
outs: n/a 

Inclusion criteria: 
Patients with BMI >30 
kg/m2 undergoing 
primary TKR for knee 
OA or post-traumatic 
arthritis. 
 
Control group (matched 
for age, gender, 
preoperative diagnosis 

No 
intervention 
given. 

No 
comparison 
group 

Follow-up: 
Cases - 
mean 75.9 
months 
(range 48-
144 
months); 
control 
mean 73.7 
months 

Pre-operative 
BMI; function; 
Knee Society 
Score; revision 
rate; osteolysis. 
 

Not mentioned. 
 



predictor of 
outcome in total 
knee 
replacement. 
International 
Orthopaedics 25 
(4):246-249, 
2001. 
ID 2620 
 

and deformity) of non-
obese patients 
undergoing the same 
procedure within the 
same time frame. 
 
 
Type of TKA: PFC 
(Johnson and Johnson, 
USA), posterior cruciate 
retaining TKR with 
patellofemoral 
resurfacing was used in 
each case. 
 
Baseline characteristics 
of obese TKA patients: 
59% female, mean age 
64.6 years. 
 
Baseline characteristics 
of non-obese TKA 
patients: 62% female, 
mean age 69.7 years. 

(48-144 
months). 

Effect size 
 
• There was NS difference between obese and non-obese patients for KSS score at the most recent follow-up; 
• There was NS difference between obese and non-obese patients for function score at the most recent follow-up; 
• There was NS difference between obese and non-obese patients for ‘absolute improvement’ scores at the most recent follow-up; 
• There was NS difference between obese and non-obese patients for % of revisions (4.9% and 3.1% respectively); 
• Revision due to osteolysis was significantly higher in the  obese group compared to the non-obese group (p=0.016); 
• Higher BMI was associated with an increase in incidence of focal osteolysis; 
• Survivorship analysis showed NS difference for revision of any component between obese and non-obese patients (98.1% and 99.9% survival rates respectively). 

This similarity was maintained until the 10th year post-operatively (97.2% and 95.5% respectively). 
 

Reference Study type 
Evidence 
level 

Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

I. Degreef and 
Smet L. De. 
Predictors of 

Case-series 
(historical): 3 
 

Total N=36 
 
 

Inclusion criteria: 
Patients with basal 
joint OA of the thumb 

No 
intervention 
given. 

No 
comparison 
group 

Not 
mentioned 

Disabilities of 
the arm, 
shoulder and 

Grants from: the 
Danish Rheumatism 
Association; 



outcome in 
surgical 
treatment for 
basal joint 
osteoarthritis of 
the thumb. 
Clinical 
Rheumatology 
25 (2):140-142, 
2006. 
 
ID 875 
 

Belgium 
 
 
 

 who had undergone 
total joint arthroplasty 
with a cemented 
prosthesis (TJA), 
similar trapeziectomy 
(ST) and 
trapeziectomy with 
ligament 
reconstruction/tendon 
interposition – Burton 
Pelligrini procedure 
(BP).  
 
Exclusion criteria: 
Patients with 
inflammatory 
diseases, post-
traumatic arthritis and 
bilateral symptoms. 
Except for 
capsulodesis of the 
metacarpophalangeal 
joint (MCP), patients 
who had undergone 
associated surgery 
were also excluded.   
 
Type of TJA: De la 
Caffiniere prosthesis 
was used and 
cemented. 
 
Baseline 
characteristics: 100% 
female; age 56.3 
years (range 43 to 75 
years).  
 

hand (DASH) 
score (scale 0-
100); predictors 
of outcome 
(range of 
motion, web 
angle, age, 
radiographic 
stage (Eaton 
score).  

Orthopaedic  
Research Foundation 
Sweden; Aarhus 
University Hospitals 
Reasearch Initiative 
from Aarhus County 
and 
Laegekredsforeningen 
for Aarhus County 
Research Foundation. 
 
No benefits from 
commercial parties. 



Effect size 
 
• Multiple regression analysis found that: 

o Preoperative web angle, hyperextension of the MCP and flexion of the MCP were all significant predictors (p<0.05) of surgical outcome (DASH score - 
Disabilities of the arm, shoulder and hand); 

o Radiographic stage, surgical procedure, hand dominance and IP range of motion were not significant predictors of surgical outcome (DASH score - 
Disabilities of the arm, shoulder and hand). 

 
• Further multivariate analysis using backward elimination stepwise procedure (at each step of the model the worst predicting variable was eliminated) found that: 

o Hyperextension of the MCP (p=0.017) and web angle (p=0.032) were significant predictors of surgical outcome (DASH score - Disabilities of the arm, 
shoulder and hand); 

o Age at operation, Radiographic stage, surgical procedure, hand dominance and IP range of motion were not significant predictors of surgical outcome 
(DASH score - Disabilities of the arm, shoulder and hand). 

 
Reference Study type 

Evidence 
level 

Number 
of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

D. Goutallier, 
Driessche S. Van, 
O. Manicom, E. 
S. Ali, J. 
Bernageau, and 
C. Radier. 
Influence of 
lower-limb torsion 
on long-term 
outcomes of tibial 
valgus osteotomy 
for medial 
compartment 
knee 
osteoarthritis. 
Journal of Bone & 
Joint Surgery - 
American Volume 
88 (11):2439-
2447, 2006. 
ID 2668 
 

Case-series 
(historical):3 
 
France, 
patients from 1 
hospital. 
 
 

Total 
N=68. 
 
 

Inclusion criteria: 
Patients who had been 
treated with a valgus 
tibial osteotomy for OA 
of the medial 
compartment of the 
knee (radiographic 
diagnosis) and had been 
evaluated at least 10 
years post-operatively. 
 
Type of surgery: valgus 
tibial osteotomy. 
 
Baseline characteristics 
at surgery: Mean age 58 
years (SD 8), mean BMI 
26.5 kg/m2 (SD 3.36). 

No 
intervention 
given. 

No 
comparison 
group 

Assessment 
made pre-
operatively 
and follow-
up at least 
10 years 
post-
surgery 
(mean 13 
years, 
range 10-24 
years). 

Joint space 
narrowing; Good 
outcome (high 
level of patient 
satisfaction, no 
pain, no use of 
analgesics, 
walking distance 
>1km unaided, 
flexion range 
>100o); poor 
outcome (any 
other outcome 
including failure = 
TKA); loss of joint 
space (standing 
radiographs – 
Stage 0 = no loss, 
stage 1 = <50% 
loss, stage 2 = 
50-99% loss, 
stage 3 = 
obliteration of 
joint space, stage 
4 = subchondral 

No grants or 
funding 
received. 



bone wear). 

Effect size 
 
• Preoperative medial femorotibial narrowing did not influence post-operative (valgus tibial osteotomy) functional outcome at the time of last follow-up; 
• Preoperative medial femorotibial narrowing did not influence post-operative (valgus tibial osteotomy) functional outcome or radiographic outcome at 1 year 

post-surgery. 
 
Reference Study type 

Evidence 
level 

Number 
of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

J. B. Meding, A. 
R. Anderson, P. 
M. Faris, E. M. 
Keating, and M. 
A. Ritter. Is the 
preoperative 
radiograph useful 
in predicting the 
outcome of a total 
hip replacement? 
Clinical 
Orthopaedics & 
Related Research 
376:156-160, 
2000. 
 
ID 1121 
 

Case-series 
(prospective): 
3 
 
USA. 
 
 

Total 
N=1015 
(N=1163 
hips). 
 
Drop-
outs: N=8 
(lost to 
follow-up) 

Inclusion criteria: 
Patients treated with 
primary THA for primary 
hip OA (radiographic 
and pathological 
diagnosis). 
 
Exclusion criteria: 
Inflammatory 
arthropathy diagnosed 
from pathological 
specimen. 
 
Type of THR: 63% of 
THRs were Cemented, 
37% uncemented and 
76% had cemented 
stems implanted. 
 
Baseline characteristics: 
Mean age 67.2 years 
(SD 10.5), 55% female. 

No 
intervention 
given. 

No 
comparison 
group 

Follow-up 
visits at 2 
months, 1, 
3, 5 and 7 
years post-
surgery 
(mean 32 
months, 
range 6-93 
months). 

Harris Hip Score 
and associated 
Pain score; OA 
grading system 
(similar to K-L 
scale) that grades 
3 radiographic 
components of 
Hip OA: cartilage 
space narrowing 
or loss, 
osteophyte 
formation and the 
direction of 
cartilage space 
loss (femoral 
head migration). 
Cartilage space 
graded as 
normal, 
narrowing, bone 
on bone or bony 
erosion. 
Osteophytosis 
graded as none, 
mild, severe. 
Direction of space 
loss (femoral 
head migration) 
graded as global, 
superior or 

Not 
mentioned. 
 



medial.  
 

Effect size 
 
 
Multivariate linear regression found that:  
• Patients with a greater degree of pre-surgery cartilage space loss had significantly less hip pain at 6 months (p=0.0016) and 1 year (p=0.0028) post-THR 

surgery; 
• There was NS association between degree of cartilage space loss and hip pain at 3, 5 and 7 years post-THR surgery; 
• Patients with pre-surgery superior cartilage space loss (femoral head migration) had significantly less pain at 6 months post-THR surgery (p<0.05) compared to 

those with mainly global or medial hip cartilage space; 
• There was NS association between pre-surgery osteophyte formation and post-THR pain; 
• There was NS association between the pre-surgery degree of cartilage space loss, direction of cartilage space loss or osteophyte formation and post-operative 

Harris Hip Score at 1 month, 3 months, 5 years and 7 years post-THR surgery. 
 
Reference Study type 

Evidence 
level 

Number 
of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

T. P. 
Schmalzried, M. 
Silva, M. A. de la 
Rosa, E. S. Choi, 
and V. A. Fowble. 
Optimizing patient 
selection and 
outcomes with 
total hip 
resurfacing. 
Clinical 
Orthopaedics & 
Related Research 
441:200-4, 2005 
Dec.:200-204, 
2005. 
ID 2657 
 

Case-series 
(prospective): 
3 
 
USA. 
 
 

Total 
N=147 
(N=79 had 
2 year 
follow-up). 
 
Drop-
outs: N=5 
lost to 
follow-up. 

Inclusion criteria: 
Patients undergoing 
THR with due to Hip 
OA (95%), 
osteonecrosis, RA 
and ankylosing 
spondylosis. 
 
Type of THR: The 
Conserve Plus 
metal-on-metal 
bearing total hip 
resurfacing system, 
Wright Technology, 
USA). 
 
Baseline 
characteristics: 
Mean age 48 years 
(SD 8.3, range 30-
67); 25% female; 
mean BMI 27.3 
kg/m2 (SD4.8, 

No 
intervention 
given. 

No 
comparison 
group 

Assessment 
made pre-
operatively 
and Follow-
up at 1 year 
and 2 years 
post-
surgery. 

Grade A = Hips with 
no unfavourable 
characteristics, Grade 
B = hips with one 
unfavourable 
characteristic, Grade 
C = hips with 2 
unfavourable 
characteristics, Grade 
D = hips with 3 
unfavourable 
characteristics, Grade 
F = hips with 4 
unfavourable 
characteristics; Harris 
Hip Score; UCLA 
activity score 
(measures function, 
scale 1-10); ROM. 

Piedmont 
Fund of the LA 
Orthopaedic 
Hospital 
Foundation, 
USA and 
Wright Medical 
Technologies, 
USA. 



range 20.5-44.8). 

Effect size 
 
• Pre-operative Hip Grade was not associated with post-operative Harris Hip score; 
• Post-operative UCLA activity scores were similar for all Pre-operative Hip Grades; 
• Pre-operative Hip Grade influenced the amount of post-operative pain: 

o Mild-moderate pain was significantly less frequent at latest follow-up in Grade A hips compared to Grade B and C combined (3% and 18% 
respectively, p=0.03); 

• Pre-operative lower grade hips showed greater post-operative improvement in ROM: 
o Improvement in flexion, extension, abduction and external rotation were significantly greater in Grade B and C hips combined compared to Grade A 

(all: p<0.04). 
 

Reference Study type 
Evidence 
level 

Number 
of 
patients 

Patient characteristics Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

G. S. Gill, D. 
Mills, and A. B. 
Joshi. Mortality 
following primary 
total knee 
arthroplasty. 
Journal of Bone & 
Joint Surgery - 
American Volume 
85-A (3):432-435, 
2003. 
 
 
ID 2632 

Case-series 
(historical): 3 
 
USA 
 
Information for 
patients was 
taken from 
database of 
TKR patients 
in a private 
practice. 
 
 

Total 
N=3048.  
(OA = 
94%)  
 
 
 

Inclusion criteria: 
Patients who had 
undergone TKR.  
 
Type of TKR: All 
components implanted 
with use of cement. 
 
Baseline characteristics: 
mean age at time of 
surgery 70 years (range 
19 to 93); 59% female. 
 
 

No 
intervention 
given 

No 
comparison 
group 

Not 
mentioned. 

Post-operative 
mortality 

No grants or 
outside 
funding. 

Effect size* 
 
• TKR surgery resulted in N=14 deaths (0.46%) within 90 days of surgery. 
• Older patients had a much higher mortality rate post TKR: 

o Patients aged <65 years: mortality rate 0.13% (N=1 out of N=755 patients) 
o Patients aged ≥85 years: mortality rate 4.65% (N=4 out of N=86 patients) 
o Risk ratio was 14 times higher in patients aged ≥85 years than the rest of the patients (OR 13.7, 95% CI 3.0 to 44.8) 

 
• Cardiovascular comorbidities significantly influenced mortality rate after TKR (p<0.0001) 

o Risk of mortality associated with comorbidities was 16 times higher than when comorbidities were absent (OR 15.9, 95% CI 3.4 to 143.5)  
 

Reference Study type Number Patient characteristics Intervention Comparison Length of Outcome Source  



Evidence 
level 

of 
patients 

follow-up measures of  
funding 

Azodi O. Sadr, R. 
Bellocco, K. 
Eriksson, and J. 
Adami. The 
impact of tobacco 
use and body 
mass index on 
the length of stay 
in hospital and 
the risk of post-
operative 
complications 
among patients 
undergoing total 
hip replacement. 
Journal of Bone & 
Joint Surgery - 
British Volume 88 
(10):1316-1320, 
2006. 
 
ID 2672 
 

Case-series 
(historical): 3 
 
Sweden 
(patients were 
recruited from 
2 Registers: 
Construction 
Industry’s 
Organisation 
for Woking 
Environment 
and the 
Swedish 
Inpatient 
Register). 
 
 

Total 
N=3309.  
 
Drop-
outs: 
Total N=5 
(died in 
the 
immediate 
post-
operative 
period 
and were 
excluded 
from 
analysis). 

Inclusion criteria: 
Workers who had 
undergone elective 
primary THR for hip OA.  
 
 
Exclusion criteria: 
Women, patients who 
had undergone a 
previous THR, those 
who had undergone 
THR as an emergency 
procedure, RA, 
secondary OA, lower 
extremity fractures, 
those who had previous 
orthopaedic surgical 
procedures from the 
lower back to the ankle 
joint.   
 
Type of THR: Not 
mentioned. 
 
Baseline characteristics: 
mean age at time of 
surgery 65.6 years 
(range 33 to 89); Mean 
BMI 26.4 kg/m2 (range 
18.5 to 43.5); overweight 
and obese patients 
64.8% of study 
population; No patients 
were underweight; 
Smoking status (36.5% 
never smoked, 32.9% 
current smokers, 28.5% 
previously smoked). 
 
 

No 
intervention 
given. 

No 
comparison 
group 

n/a Post-operative 
complications 
(local or 
systemic); BMI 
(WHO categories 
– normal, 
overweight and 
obese); Smoking 
status (non-
smokers, 
previous and 
current smokers); 
Length of hospital 
stay (post-
operation). Pack 
years (smoking) = 
(total amount of 
tobacco smoked 
per day x length 
of time person 
has smoked) / 20. 

Scholarship 
from the Olle 
Engkvist 
Byggmestare 
Foundation to 
fund one of the 
authors. No 
benefits from 
commercial 
party. 
 



Effect size* 
 
Length of stay in hospital 
•  Regression analysis found that : 

o Increasing BMI was significantly associated with length of stay (p<0.001) 
o There was NS association between smoking status or tobacco preference and the mean length of stay (after adjusting for covariates of age, BMI 

and so on). 
o Compare with the normal weight group, mean length of hospital stay increased 4.7% in the overweight group and 7.0% in the obese group 

(multivariate logistic regression) 
 

Post-operative complications 
• Regression analysis found that : 

o Smoking status was significantly increased the risk of systemic post-operative complications (p=0.013); 
o Previous and current smokers had increased risks of suffering from post-operative complications compared with non-smokers (multivariate logistic 

regression analysis): 43% (OR 1.32, 95% CI 1.04 to 1.97) and 56% (OR 1.56, 95% CI 1.14 to 2.14) respectively 
o There was NS association between post-operative complications and preference for different tobacco products 
o Number of pack years of tobacco smoking was significantly associated with increased risk of systemic post-operative complications (p=0.004) 
o The heaviest tobacco smoking group was associated with a 121% (OR 2.21, 95% CI 1.28 to 3.82) increased risk of systemic complications 

compared to non-smokers (multivariate logistic regression analysis) 
o There was NS difference between smoking for 0-19.9 pack years and non-smokers for risk of systemic complications (OR 1.35, 95% CI 0.99 to 

1.84), multivariate logistic regression analysis 
o There was NS association between increasing BMI and risk of systemic post-operative complications 
o In the obese group, there was a 58% risk (OR 1.58, 95% CI 1.06 to 2.35) of systemic post-operative complications compared to those of normal 

weight. 
o There was NS association between smoking status, preference of tobacco product or pack years and local complications.   

 
 

* unless stated, regression analysis refers to multivariate linear regression 
Reference Study type 

Evidence 
level 

Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome measures Source  
of  
funding 

J. P. Iannotti and 
T. R. Norris. 
Influence of 
preoperative 
factors on 
outcome of 
shoulder 
arthroplasty for 
glenohumeral 
osteoarthritis. 
Journal of Bone & 

Case-series 
(prospective): 
3 
 
USA (patients 
recruited from 
15 North 
American 
investigators). 
 
 

Total N=154 
 
Drop-
outs/lost to 
follow-up: 
N=27 
(18%). 
 
 
 

Inclusion criteria: 
with primary OA of the 
shoulder (advanced 
glenohumeral joint 
OA, radiographic 
diagnosis) – would 
then be given 
arthroplasty.  
 
Exclusion criteria: 
Open surgery or 

No 
intervention 
given. 

No 
comparison 
group 

Assessments 
made pre-
operatively 
and at 1 year 
intervals 
post-
operatively 
for at least 2 
years. Mean 
follow-up 
time: 46 

Age; gender; Self-
assessment 
questionnaires given to 
patients: American 
Shoulder and Elbow 
Surgeons score (10 
questions covering 
functional ADLs, pain 
and patient satisfaction); 
VAS (pain at rest and 
with ADL, patient 

Grants 
from 
DePuy 
Johnson 
and 
Johnson, 
USA. 



Joint Surgery - 
American Volume 
85 (2):251-258, 
2003. 
ID 997 
 

 fracture before 
arthroplasty, shoulders 
with radiographic 
hallmarks of 
inflammatory arthritis.   
 
Type of surgery: All 
patients were given a 
DePuy Global 
Shoulder modular 
prosthesis (DePuy 
Johnson and Johnson, 
USA) – cobalt-
chromium. Glenoid 
components were 
always cemented. 
74% of shoulders 
underwent total 
arthroplasty and 26% 
underwent 
hemiarthroplasty. 
 
Baseline 
characteristics: 38% 
female; age 64 years 
(range 40 to 85 years). 
 
 

months 
(range 24-87) 
post-surgery. 

satisfaction and QoL); 
shoulder elevation; 
internal and external 
rotation. 



Effect size 
 
• Severity of Preoperative loss of passive external rotation was found to significantly affect the postoperative range of external motion (p=0.006): 

o Hemiarthroplasty: patients with preoperative external rotation of <10o had mean postoperative external rotation of 25o , compared to those with pre-
operative ≥10o had mean 47o postoperatively; 

o Total arthroplasty: patients with preoperative external rotation of <10o had mean postoperative external rotation of 43o, compared to those with pre-
operative ≥10o had mean 50o postoperatively. 

• Preoperative internal rotation contracture did not have an adverse effect on results of total shoulder arthroplasties; 
• The severity of preoperative loss of forward flexion had no effect on postoperative forward flexion after either hemi- or total- arthroplasty; 
• Presence of full thickness repairable rotator cuff tear (isolated to the supraspinatus tendon) did not affect post-operative American Shoulder and Elbow Surgeons 

scores for pain or function, decrease in pain or patient satisfaction; 
• Patients with rotator cuff tear that were treated with total shoulder arthroplasty had better postoperative active external rotation that those treated with 

hemiarthroplasty; 
• Preoperative glenoid erosion significantly affected postoperative ROM for patients with hemiarthroplasty 
• Patients with moderate-severe glenoid erosion treated with total arthroplasty had significantly greater increase in postoperative active external rotation compared to 

hemiarthroplasty (p=0.0013); 
• There was NS difference between total and hemi- arthroplasty patients with glenoid erosion for postoperative active forward flexion; 
• There was NS difference between total and hemi- arthroplasty patients with or without glenoid erosion for postoperative American Shoulder and Elbow Surgeons 

scores; 
• Degree of glenoid erosion did not affect the outcome of shoulder arthroplasty in any of the patients; 
• For patients treated with total or hemi-arthroplasty, there was NS difference between Shoulders with or without preoperative posterior subluxation of the humeral 

head for: 
o Post-operative American Shoulder and Elbow Surgeons scores; 
o Post-operative pain; 
o Post-operative active external rotation; 

• There was NS difference between total or hemi-arthroplasty patients who were without pre-operative glenoid erosion or humeral head subluxation, for postoperative 
American Shoulder and Elbow Surgeons scores. 

 
Reference Study type 

Evidence level 
Number 
of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

E. A. Lingard, J. 
N. Katz, E. A. 
Wright, C. B. 
Sledge, and 
Kinemax 
Outcomes Group. 
Predicting the 
outcome of total 
knee arthroplasty. 

Case-series 
(prospective): 3 
 
Patients’ data 
obtained as part 
of the Kinemax 
Outcomes Study 
(a prospective 
observational 

Total 
N=860. 
 
Drop-
outs/lost 
to follow-
up: at 1 
year 14% 
incomplete 

Inclusion criteria: 
Patients undergoing 
primary THA with 
the Kinemax 
prosthesis, for the 
treatment of OA. 
 
Exclusion criteria: 
History of knee joint 

No 
intervention 
given. 

No 
comparison 
group 

Pre-operative 
data collected 
within 6 weeks 
prior to the 
TKA. 
 
Follow-up: 3, 
12 and 24 
months post-

Demographics 
(height, weight, 
history of comorbid 
conditions); 
WOMAC; SF-36; 
current level of 
pain and functional 
ability (walking 
distance, stair-

Grants from 
Stryker 
Howmedica, 
USA. 
 



Journal of Bone & 
Joint Surgery - 
American Volume 
86-A (10):2179-
2186, 2004. 
ID 2647 
 

study of OA 
patients treated 
with primary TKR). 
Patients from 12 
centres in USA, 
UK and Australia. 
 
o Where data 

were missing, 
it was 
substituted by 
the mean for 
each country. 

 
 

data, at 2 
years 21% 
incomplete 
data. 

infection or prior 
implant surgery to 
the index knee. 
Patients who had a 
bilateral TKA within 
1 year were 
excluded. 
 
Type of THR: 
Kinemax prosthesis 
(Stryker 
Howmedica, USA). 
 
Baseline 
characteristics at 
surgery: Mean age 
69.9 (range 38-89), 
59.2% female. 

surgery. climbing ability, 
use of walking 
aid); ROM, 
stability, alignment 
and muscle power 
of the knee. 

Effect size 
 
Hierachical regression analysis found that: 
• Pre-operative WOMAC pain score was a strong determinant of post-operative WOMAC pain at 1 and 2 years post-surgery; 
• Pre-operative SF-36 score was a strong determinant of post-operative WOMAC pain at 1 and 2 years post-surgery; 
• Pre-operative WOMAC function score was a strong determinant of post-operative WOMAC function at 1 and 2 years post-surgery; 
• There was NS difference between men and women with respect to WOMAC function at 1 year and 2 years post-surgery; 
• Patients with pre-operative WOMAC function in the lowest quartile (<34)  had considerable functional disability after TKA (mean scores 62.1 and 59.8 for 1 year and 

2 years post-surgery); 
• Patients with pre-operative WOMAC function in the lowest quartile (<34)  had considerable functional disability after TKA (mean scores 62.1 and 59.8 for 1 year and 

2 years post-surgery); 
• Patients with pre-operative WOMAC function in the lowest quartile (<34)  had the greatest improvement in WOMAC function after TKA compared to other groups: 

they were over 4 times more likely (OR 4.12, 95% CI 2.86 to 6.25) to have a score of ≤60 at 2 years post-surgery than patients with pre-oeprative WOMAC function 
score of >35. 

• Pre-operative SF-36 physical functioning score was a strong predictor of SF-36 physical functioning at 1 year and 2 years post-surgery 
• Older age and greater number of co-morbid conditions were also strong predictors of SF-36 physical functioning at 2 years post-surgery. 
 
 
Authors’ conclusions: Patients with marked functional limitation, severe pain low mental health score and other co-morbid conditions before TKA are more likely to 
have worse outcome at 1 year and 2 years post-operatively.After adjusting for these predictors, patients from the UK were shown to have significantly worse functional 
outcomes but similar pain relief compared to those from the USA and Australia. 
 
Reference Study type Number Patient characteristics Intervention Comparison Length of Outcome Source  



Evidence 
level 

of 
patients 

follow-up measures of  
funding 

C. Roder, L. P. 
Staub, S. Eggli, 
D. Dietrich, A. 
Busato, and U. 
Muller. Influence 
of preoperative 
functional status 
on outcome after 
total hip 
arthroplasty. 
Journal of Bone & 
Joint Surgery - 
American Volume 
89 (1):11-17, 
2007. 
 
ID 1212 
 

Case-series 
(retrospective): 
3 
 
Patients data 
from IDES Hip 
Registry: 65 
hospitals 
(academic and 
non-academic, 
private and 
public) from 8 
European 
Countries 
 
 

Total 
N=12,925. 
 
 

Inclusion criteria: 
Patients who underwent 
primary THA, had 1 or 
more follow-up 
examinations and were 
age >20 years, 
diagnosed with OA and 
had ipsilateral 
involvement of the hip at 
the time of the primary 
THA. 
 
Exclusion criteria: 
Patients with unilateral 
hip disease who had 
medical comorbidities 
sufficient to compromise 
walking capacity 
(Charnley class C). 
 
Type of THR: not 
mentioned. 
 
Baseline characteristics 
at surgery: Mean age 
67.5, 50% female. 

No 
intervention 
given. 

No 
comparison 
group 

Follow-up: 
Mean follow-up 
time 4.3 years 
(range 29 days 
- 10 years), 
mean number 
of follow-up 
assessments 
2.1 (range 1-9). 

Pain (none/mild, 
moderate, 
severe/intolerable); 
walking capacity 
(>60 mins, 10-30 
mins, <10 mins/not 
possible); range of 
hip flexion (>90o, 
71-90o, <30o/stiff); 
Excellent outcome 
(no or mild hip 
pain, walking 
capacity of > 60 
mins and range of 
hip flexion >90o).  

Not 
mentioned. 
 



Effect size 
 
• There was NS difference between the proportion of pain-free patients in any of the pre-operative pain categories (all groups had >80% alleviation of pain at 10-

years post-THR surgery); 
• There were significant differences (p<0.01) between the pre-operative walking capacity groups with respect to post-operative walking capacity >60 minutes. 

o Patients with the worst pre-operative walking capacity had the worst post-operative recovery of walking capacity 
o Patients with the highest pre-operative walking capacity had the best post-operative walking capacity 

• Linear regression found that patients were an average of 1.6 years older per category of reduced pre-operative walking capacity (p<0.01; effect size 0.4), indicating 
that age had a moderate effect on deterioration of pre-operative walking capacity 

• Comorbidities influenced the post-operative walking capacity: there was a consistent increase in the percentage of Charnley class-C patients with each decrease in 
category of pre-operative walking capacity at each of the follow-up years. 

• There were significant differences (p<0.01) between the pre-operative hip flexion groups with respect to post-operative hip flexion. 
o Patients with pre-operative flexion ≤70o had the worst post-operative recovery of motion (flexion) 
o Patients with excellent range of pre-operative flexion sustained a slight loss of flexion range post-surgery. 

• Patients with excellent pre-operative hip ROM (flexion) were an average of 3 years older (p<0.01) than those with the poorest pre-operative ROM. 
 
Reference Study type 

Evidence 
level 

Number of 
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Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  
funding 

A. Escobar, J. M. 
Quintana, A. 
Bilbao, J. 
Azkarate, J. I. 
Guenaga, J. C. 
Arenaza, and L. 
F. Gutierrez. 
Effect of patient 
characteristics on 
reported 
outcomes after 
total knee 
replacement. 
Rheumatology 46 
(1):112-119, 
2007. 
 
ID 2764 
 

Case-series: 3 
 
Spain (patients 
were  from 7 
hospitals). 

Total N=855 
participants. 
 
Drop-outs/lost 
to follow-up: 
N=640 
respondents 
(ie. 25% non-
respondents).  
 
 
 
 
 

Inclusion criteria: 
Patients scheduled to 
undergo TKR, on the 
waiting list and had 
diagnosis of primary 
knee OA.  
 
Exclusion criteria: 
Terminal diseases, 
psychiatric and sesory 
disturbances, 
prosthesis replacement 
reinterventions, 
replacements due to 
inflammatory diseases.  
 
Type of TKR: not 
mentioned. 
 
Baseline 
characteristics: 74% 
female; age at baseline 

No 
intervention 
given. 

No 
comparison 
group 

Data 
collected at 
baseline 
and follow-
up at 6 
months 
post-
surgery. 

WOMAC (pain, 
stiffness, function); 
HRQoL; 
Charlson’s Index 
of comorbidities; 
SF-36; gender; 
age; obesity; social 
support; 
comorbidities. 

Grant from the 
Fondo de 
Investigacion 
Sanitaria, 
Spain. 



72 years (SD 7); mena 
BMI 30 kg/m2 (SD 4).  
 

Effect size 
 
• Univariate analysis found that: 

o Gender, social support, age, low back pain, SF-36 mental health and comorbidities were associated with post-operative SF-36 scores and WOMAC 
scores. 

o BMI or hospital was not associated with post-operative SF-36 scores and WOMAC scores. 
 
• Multivariate analysis found that: 

o Gender, age, social support, low back pain and charlson Index were not predictors of post-operative SF-36 physical function; 
o Pre-operative SF-36 domains (mental health and physical function) were predictors of post-operative SF-36 physical function; 
o Gender, age and social support were not predictors of post-operative SF-36 bodily pain 
o Low back pain, Charlson Index and pre-operative SF-36 domains (mental health and bodily pain) were predictors of post-operative SF-36 bodily pain; 
o Male gender, Charlson index 1 and low back pain were not predictors of post-operative SF-36 general health; 
o Age, female gender, social support, Charlson Index ≥2 and Pre-operative SF-36 domains (mental health and general health) were predictors of post-

operative SF-36 general health; 
o Gender, age, low back pain and Charlson Index were not predictors of post-operative SF-36 role physical; 
o Social support and Pre-operative SF-36 domains (mental health and role physical) were predictors of post-operative SF-36 role physical; 
o Gender, age and social support were not predictors of post-operative SF-36 vitality; 
o Low back pain, Charlson Index and Pre-operative SF-36 domains (mental health and vitality) were predictors of post-operative SF-36 vitality; 
o Female gender, age, social support and low back pain were not predictors of post-operative SF-36 social functioning; 
o Male gender, Charlson index and Pre-operative SF-36 domains (mental health and social functioning) were predictors of post-operative SF-36 social 

functioning; 
o Gender, age, low back pain and Charlson Index ≥2 were not predictors of post-operative SF-36 role emotional; 
o Social support, Charlson Index 1 and Pre-operative SF-36 domains (mental health and prole emotional) were predictors of post-operative SF-36 role 

emotional; 
o Gender, age and Charlson Index were not predictors of post-operative SF-36 mental health; 
o Social support, low back pain and Pre-operative SF-36 domain (mental health) were predictors of post-operative SF-36 mental health; 
o Gender and Charlson Index 1 were not predictors of post-operative WOMAC Pain; 
o Age, social support, low back pain, Charlson Index ≥2, SF-36 mental health and Pre-operative WOMAC pain were predictors of post-operative WOMAC 

Pain; 
o Age and Charlson Index 1 were not predictors of post-operative WOMAC Function; 
o Male Gender, social support, low back pain, Charlson Index ≥2, SF-36 mental health and Pre-operative WOMAC function were predictors of post-operative 

WOMAC Function; 
o Social support and Charlson Index were not predictors of post-operative WOMAC stiffness; 
o Age, gender, low back pain, Charlson Index, SF-36 mental health and Pre-operative WOMAC stiffness were predictors of post-operative WOMAC 

Stiffness. 
 
Reference Study type 

Evidence level 
Number of 
patients 

Patient 
characteristics 

Intervention Comparison Length of 
follow-up 

Outcome 
measures 

Source  
of  



funding 
L. G. 
Kennedy, J. H. 
Newman, C. 
E. Ackroyd, 
and P. A. 
Dieppe. When 
should we do 
knee 
replacements? 
Knee 10 
(2):161-166, 
2003. 
 
ID 2829 
 

Case-series 
(historical): 3 
 
UK (Patients 
were from the 
Bristol Knee 
Replacement 
Registry – all 
patients coming 
to knee 
replacement 
surgery). 

Total N=812 
(N=173 of these 
had both knees 
replaced). 
 
Type of TKR: 
59% Kinematic / 
Kinemax+ 
replacements 
(Howmedica 
USA), 30% had 
St Georg Sled 
(Waldermar 
Link, Hambury), 
10.4% other 
prostheses. 
 
 
 
 
 
 
 
 

Inclusion criteria: All 
patients coming to 
knee replacement 
surgery, 86% had OA 
(rest = RA and other 
reasons). 
 

No 
intervention 
given. 

No 
comparison 
group 

Data taken 
from the 
Registry – 
looked at 
baseline 
(pre-
surgery) 
and 5 
years post-
surgery. 

Demographic 
data; Bristol Knee 
Score (BKS – 
covers pain, 
function and is 
weighted for joint 
damage); 
American Knee 
Society Score 
(AKS –covers 
pain, knee 
damage and 
emphasises 
patient function).  

MRC Health 
Services  
Research 
Collaboration, 
UK. 

Effect size 
 
• There was NS difference between men and women for post-operative improvement in AKS score at 5 years post-TKR 
• Increased age (up to 70-73 age-group) was associated with an increase in post-operative improvement in AKS score at 5 years post-TKR 
• Older age (>73 years) was associated with a significant decrease (p<0.05) in post-operative improvement in AKS score at 5 years post-TKR – the 79-86 year 

age-group showed the least improvement 
• Patients with the worst pre-operative AKS scores had significantly greater improvement (p<0.001) in AKS score at 5 years post-TKR compared to those with 

higher pre-operative  AKS scores 
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