
Self-Reported Measures

AbstrAct
Patient self-reported outcome (PRO) measures are routinely used 
in healthcare to measure baseline status, progress and treatment 
outcomes. PRO measures have become integrated into research and 
clinical practice for physical medicine.  Their use is recommended 
by most professional organizations and stakeholders. However, many 
of the most popular measures were developed without modern tech-
nologies, particularly the mathematical application of item response 
theory (IRT).  The use of these legacy measures in research and the 

clinic has become suspect due to the rapid advancement of technol-
ogy.  Psychometric studies of several new self-report instruments 
that use IRT blur the line between subjective and objective measure-
ments.  This IRT technology provides useful information regarding a 
patient’s function and work capacity safely and efficiently.  The pur-
pose of this article is to summarize how the Multidimensional Task 
Ability Profile (MTAP) was developed using IRT and integrated into 
physical medicine rehabilitation practice.
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IntroductIon
The importance of utilizing standardized instruments measuring 
health and functional status cannot be overstated. Utilization of 
patient reported outcome measures (PROs) has been advocated 
globally by physical medicine providers for many years1, 2. The 
National Institutes of Health has funded the Patient Reported 
Outcome Measurement Systems (PROMIS) in 2004 and re-funded it 
in 20103.  PROMIS has developed more than 40 instruments using 
item-response theory, which provides advantages in quantification 
of function over classical test theory.  
In contrast to invasive physical tests, the routine use of PROs in 
clinical practice provides a mechanism safely, efficiently, and 
inexpensively.  PROs provide large amounts of information about 
patient function, health status, and work capacity4-8.
Advocates of self-reported measures suggest that PROs enhance 
communication with patients and help direct plan of care and 
treatment algorithms4, 8. On the other hand, some suggest that 
such measures possess inherent deficiencies regarding a lack of 
accuracy due to subjectivity9-11(1,6,7,8). Further, practical issues 
have been cited as common reasons for the lack of implementa-
tion of outcome measures into routine clinical practice include: 
extensive time length for patients to complete testing, length of 
time for clinicians to analyze and interpret data, and inability of  
patients to be tested  independently due to reading or language 
problems5.
Traditionally, most self-reported measures in physical rehabilita-
tion were developed utilizing the classical test theory without 
item calibration or proportional mathematical comparisons of to-
tal scores. In the effort to enhance the accuracy of self-reported 
measures, advances in technology have recently been adopted. 
Development of testing methods that originated in the fields of 
education and psychology provide item calibration, allowing pro-
portional evaluation of total scores.

IteM resPonse theory And rAsch AnAlysIs
A major advancement in PROs include the incorporation of Rasch 
analysis, which is a method to calibrate items and utilizes Item 
Response Theory (IRT), which improves the psychometric reliabil-
ity and validity for these measures9, 12.
Although item calibration and rating scale calibration are wide-
spread in the field of education, the need for such calibration has 
only recently been appreciated in healthcare9. Rasch analysis in-
cludes the ability to predict how a subject or evaluee would likely 
answer or respond to certain items to a high degree of probabil-
ity13, 14. The Rasch IRT provides an “Infit” score and an indicated 
response different from expected response patterns on items near 
the ability level of the evaluee. This Infit score provides a method 
to examine the reliability of the match of the evaluee to the 
items within range of the evaluee’s true ability. The “Outfit” score 
is sensitive to items that are outliers, either very easy or very dif-
ficult, compared to the evaluee’s ability score. The Outfit score 
reflects unusual responses that are at the extremes of the eval-
uee’s ability score, likely indicating misunderstanding of the item. 
These procedures allow for the proportional calibration of ordinal 
self-report items improving reliability and validity of the instru-
ments and allow higher levels of sensitivity and specificity9, 15, 16. 
Various methods of Rasch and other response theories are cur-
rently applied in healthcare to improve the psychometric reli-
ability and validity of measures and are being used, for example, 
by the U.S. National Institutes of Health (NIH) Patient-Reported 
Outcomes Measurement Information System (PROMIS project)16-18. 
Additionally, IRT calibration methodology can be used to cross 
reference and integrate self-reported data with objective physi-
cal performance testing12, 19. The successful incorporation of IRT, 

Rasch analysis and the integration or cross validation to actual 
objective physical performance measures leads to a more stable 
and objective self-reported outcome tool. Novel healthcare 
self-reported measures that incorporate IRT, Rasch analysis and 
computer adaptive technologies in an effort to enhance validity 
and reliability are being recognized and their routine use is advo-
cated3, 16, 17. 

subjectIve versus objectIve MeAsureMents
Patient-reported outcome measures include subjective items, and 
are typically considered less credible than measures of ability 
based on physical performance.  The latter are accepted read-
ily because they are considered to be more objective. However, 
juxtaposition of subjective measurements against objective mea-
sures is artificial; these exist along a continuum that is bi-dimen-
sional. Combining both objective and subjective components such 
as those described in Figure 1 (figure 1). In this model, measures 
of ability that are based on performance tend to be more objec-
tive than subjective, whereas measures of ability that are based 
on self-report tend to be more subjective than objective, but 
each type of measure possesses subjective and objective compo-
nents.  For example, functional capacity evaluations (FCEs) and 
cardiac stress testing are based on volitional performance, which 
contributes a significant subjective component. On the other 
hand, self-reported ability measures are based on experience, 
which contributes a significant objective component4. 
(see Fig. 1)

MeAsurIng PhysIcAl functIon And ActIvItIes of dAIly lIvIng 
(Adls)
The Multidimensional Task Ability Profile (MTAP)20 is a web-based 
and computer–administered patient reported outcome measure 
designed to assess physical function.  The MTAP identifies specific 
functional limitations and the general effect of these limitations 
on a person’s ability to work, provide self-care in activities of dai-
ly living, and participate in other home or community activities.
MTAP uses pictorial activity items with simple text descriptions 
of common activities of daily living and work activities. The com-
bination of a picture and text allows for more rapid cognitive 
processing at a lower level of ambiguity than language captions 
alone. This decreases the evaluee’s response effort, standardizes 
the items across patients, decreases errors and is an efficient 
manner to gather large amounts of data9, 19. Moreover, the picto-
rial activities help to accommodate patients with low literacy lev-
els and assist with cross-cultural adaption. The use of text alone 
may lead to language, cultural, literacy issues and limits the use 
and accuracy of a questionnaire. Precursors to this pictorial ac-
tivity test questionnaire innovation included the Spinal Function 

Fig. 1 - Bi-dimensional model of ability
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Sort1, 21 and the Hand Function Sort22, 23. 
The MTAP incorporates IRT, Rasch analysis, and performance-inte-
grated technology to quantify responses and compare to external 
performance measures. Simultaneously, mathematical interpreta-
tion of the internal consistency of item responses is calculated 

and scores are benchmarked to common ADLs, work demands and 
functional capacity evaluations (FCEs)19, 20. 
(see Fig. 2, see Fig. 3)

Determination of Physical Function and ADLs
The MTAP Report Card results compare the person’s scores to 
ADLs. The scores will document a functional and ADL category 
baseline, progress or decline. The report card breaks down com-
mon ADLs with categories including Self-Care (very low level) 
to Heavy Housekeeping, Lawn and Gardening (very high levels). 
Clinicians can identify deficits in physical function by clinical 
comparisons and incorporate specific tasks into the treatment 
algorithms that will enable proper level of function. Secondarily, 
the report card will help communication between the patients 
and providers and will establish specific goals and a common out-
come. 
The functional information regarding self-care, cooking and 
housekeeping ADLs, and category scores helps clinicians make de-
cisions about home health interventions and independent living. 
For example, someone who cannot perform the majority of self-
care will likely need assistance from a caregiver or be transferred 
to an assisted living facility.     
As part of analyzing and interpreting MTAP reports, it is important 
to determine reliability of the test by interpreting the consistency 
score, which is listed on the MTAP’s Health and Behavioral Assess-
ment Report. In the absence of polytrauma, INFIT and OUTFIT 
scores that are in excess of 1.50 indicate unacceptable consisten-
cy and require clinical confirmation. Once the consistency of the 
test is verified, the MTAP results can be accepted into treatment 
algorithms.
Some reasons for elevated INFIT or OUTFIT scores may be due 
to the manifestation of adverse psychosocial behaviors. Other 
possible reasons for inconsistent INFIT and OUTFIT scores may 
include but not limited to: poor language proficiency, the misun-
derstanding of items or questions due to poor literacy, cognition 
difficulties, mismatch of the instrument’s items to the evaluee’s 
experiences, or distraction due to commotion in the clinic. Clini-
cal correlation and/or additional testing is advised with high INFIT 
or OUTFIT scores.
(see Fig. 4) 
The MTAP analysis is presented in a report used by clinicians to 
explain test results to the evaluee.  This report provides the cur-
rent baseline work, along the range from Unemployable, Seden-
tary, Light, Medium, Heavy and Very Heavy.  These are the physi-
cal demand characteristics of work (PDC) categories described 
by the United States Department of Labor24, 25. MTAP scores to 
be linked to all jobs that are classified according to PDC level.  
This information can help guide clinical decisions and provides a 
simple tool to establish work restrictions. When serial testing is 
performed, work progress can be verified and the work restriction 
adjusted until a plateau is established. The report also notes the 
patient’s occupation, job demands, and present work capacity 
level, and compares the present work ability to the job require-
ments. This help promotes discussions between the patient and 
provider regarding functional improvement and return to work. 
(see Fig. 5, see Fig. 6)

the MtAP wAs cross vAlIdAted And coMPAred wIth 
“objectIve” functIonAl cAPAcIty testIng (fce)
The MTAP is often used with functional capacity evaluations 
(FCE). FCE is a method that uses a comprehensive battery of ob-
jective performance based tests to determine ability to work and 
perform activities of daily living. FCEs can help determine deci-
sions about treatment effects, return-to-work and job-placement, 

Fig 2 - Example MTAP Instruction Page
You will be asked a series of questions about your current ability. Each question 
will have a drawing of a task, a short written description, and a rating scale 
like this:

Fig 3 - Example MTAP Question

Look at the drawing and read the written description. Mark your currently abil-
ity to perform the task in the written description from “Able” to “Unable”.
You do not have to do the task exactly as in the drawing. The drawing is only 
meant to illustrate the written description.
Remember, you do not have to do the task exactly as in the picture. If you have 
not performed the exact task in the picture, please estimate your ability to 
perform the task.
Work quickly. Do not spend too much time on any one drawing. Your first impres-
sion is usually the best.
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Fig 4 - MTAP “Patient Report Card” and Corresponding ADLs and Typical Energy 
requirements (METS) in each ADL category. 

Test Physical Therapy Multidimensional Task Ability Profile
REPORT CARD

Junior Hernandez
November 10, 2014

Overall Physical Ability
Your current Physical Ability Score is 179 on a 0-200 scale. This demonstrates an 
improvement of 43% in physical functioning since August 31, 2014.

Activities of Daily Living (ADLs)
Your ability to perform ADLs has improved 41% since August 31, 2014.

Ability to Perform

ADL Category
Comparison

08/31/14
Current
09/18/14

Self Care Many 79% Almost all 90%

Cooking, Light House Keeping Almost all 81% Almost all 90%

Heavy Housekeeping, Light Gardening, 
Home Maintenance

Many 64% Almost all 93%

Outside Home Repair, Lawn and Garden 
Maintenance

Few 27% Almost all 81%

Physical Demand Characteristics (PDC) of Work
You are able to meet the physical demands for jobs in the Medium work category according to the PDC levels defined by the U.S. 
Department of Labor. This is an improvement from your PDC level of Light on August 31, 2014.

Improvement Potential
You indicated that you have some restrictions with tasks such as those shown below. Let us know if we do not seem to be adequately 
addressing problems such as these, or if you have recently experienced difficulty in these areas. Most importantly, let us know if you are 
experiencing difficulty with other tasks that you regularly perform at work or home. We want to do everything we can to help you 
improve your physical abilities.

Hammer a large nail into a piece of lumber. Lift 100-pound (45.4-kg) milk crate from the floor to a bench.

Please let us know how we can continue to assist you. Have a great week!

744 8th Avenue • San Diego, CA • 92101 • (619) 315-5746 Provider Signature: ___________________________________

ADL categories

MTAP Report Card

Multidimensional Task Ability Profile
Workability Report

Darrell Bruga
January 31, 2015

Job Title and Work Demands
Your overall Physical Ability score is 179 on a scale of 0-200. This independent test demonstrates an improvement of 74% in physical 
functioning since September 2014.

Your current job title, Carpenter, requires physical demands in the  Heavy (50-100 lbs.) work category according to the Physical 
Demands Characteristics (PDC) levels defined by the U.S. Department of Labor.

Overall Physical Ability Physical Demand Characteristics of Work 1 Current PDC Level. 2 Target PDC Level

Physical 
Demand Level

Occassional
0-33% of the 

workday

Frequent
34-66% of the 

workday

Constant
67-100% of the 

workday

Typical Energy 
Required

Sedentary 10 lbs. Negligible Negligible 1.5-2.1 METS

Light 20 lbs. 10 lbs. Negligible 2.2-3.5 METS

Medium1 20 to 50 lbs. 10 to 25 lbs. 10 lbs. 3.6-6.3 METS

Heavy2 50 to 100 lbs. 25 to 50 lbs. 10 to 20 lbs. 6.4-7.5 METS

Very Heavy Over 100 lbs. Over 50 lbs. Over 20 lbs Over 7.5 METS

Workability
Based on today's MTAP testing you are able to meet the physical demands for jobs in the  Medium (20-50 lbs.) PDC work category. 
Therefore you are below your occupational demands. The  Medium PDC level is an improvement of 74% from September 2014. One of 
the primary rehabilitation goals will be to enable you to safely and dependably return to work or accommodate to modified or full duty 
activities. A home exercise plan to achieve your functional goals will be included.

Improvement Potential
You indicated that you have some restrictions with tasks such as those shown below. Let your provider know if these problems are not 
being adequately resolved, or if you have recently experienced difficulty with other tasks that you reqularly perform at your work or home.

Lift 100-pound (45.4-kg) milk crate from the floor to eye-level. Push a full wheelbarrow up a ramp.

Please let us know how we can continue to assist you. Have a great week!

3840 Watt Ave • Sacramento, CA • 95821 • (800) 994-3220 
www.lifeteamhealth.com Provider Signature: ___________________________________

Physical Demand Characteristics (PDC) of Work (US Department of Labor 1972).

Fig 5

Fig 6 - Pictures allow for calibration and MTAP items are linked to demonstrable 
physical ability
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Fig. 7 - EPIC Lift Capacity/ELC 

Note: The subject wears a heart monitor during the FCE to continuously re-
cord performance data while they lift, carry and perform various work tasks 
with blinded weights. The EPIC/ELC possesses published normative perfor-
mance data that allow comparison within age and gender categories26.

impact on work performance of non-work-related illness and in-
juries, disability and impairment reporting, treatment plans, and 
case management26.
The MTAP use of statistical analyses based on IRT and Rasch analy-
sis allows the score to be compared with physical performance 
objective data obtained during FCE.  The MTAP is reliable (r = 
0.98, p < 0.05) and correlates highly with actual physical function 
as assessed during objective FCE lifting tasks on the EPIC Lift Ca-
pacity Test (r = 0.89, p < 0.05)9, 12, 19. The successful incorporation 
of IRT, Rasch analysis, and the integration or cross validation to 
actual objective physical performance measures such as an FCE, 
leads to a more robust and objective self-reported outcome tool. 
Additional external linkages cross-referenced include MTAP re-
sponses to levels of activities of daily living (ADL), and to instru-
mental activities of daily living (IADL). 
(see Fig. 7) 

whAt other self-rePorted MeAsures cAlIbrAte IteMs And 
Address work cAPAcIty? 
In contrast to the MTAP, most popular musculoskeletal self-report 
measures, such as the 36-Item Short Form Survey Instrument (SF36), 
Oswestry Pain Disability Questionnaire, and Roland-Morris Disability 
Questionnaire do not focus on work activities because many pa-
tients who use these instruments are not workers. The Disabilities 
of the Arm, Shoulder and Hand (DASH) questionnaire27, 28, and the 
QuickDASH questionnaire29, 30 include a few work demand items. 
Thus very little useful information is obtained with respect to the 
individual’s ability to work. 
Recently, the US Social Security Administration (SSA) began de-
veloping self-report methods to acquire information regarding 
symptoms and work-relevant physical function as it relates to dis-
ability31-33. The SSA is utilizing computer adaptive testing (CAT), 
which employs a computer algorithm that tailors questions to the 
specific patient functional level from a large pool of items (from 
low to high levels of function). IRT and Rasch analysis is utilized 
to calibrate each item in the item pool and to calculate the se-
quence and administration of the questions. The successful feasi-
bility and development of the SSA self-reported physical function 
instrument will provide reliable information reading function and 
work disability in the near future.

conclusIon
Patient reported outcome measures of physical function are be-
coming standard tools in rehabilitation worldwide. Recently there 
has been a trend to incorporate new technology in an effort to 
create more reliable, valid and consistent measures. One such 
innovation that is rapidly advancing is the incorporation of Rasch 
analysis and IRT. The use of these advanced mathematical algo-
rithms allows for the calibration of items methodology to greatly 
improve psychometric properties of these instruments. In addi-
tion, this modern technological advancement in testing, allows 
for the comparisons to actual objective physical performance 
testing for validation to objective measures.
Despite all of the advancements in testing methodologies, self-re-
ported measures tend to be underutilized clinically, due in part to 
the misconceptions of subjectivity and difficulty of incorporating 
into routine clinical practice. However, as measures are refined, 
the ability for widespread practical application to gather patient 
functional data safely, efficiently, and inexpensively will expand 
their future use and popularity.
The MTAP is an example of a patient-reported outcome measure 
that combines all of the modern technological features with 
simple drawings of people performing common tasks.  This com-
bination of techniques illustrates the ultimate in development 
and clinical use of self-reported measures. Future research and 
development will increase the number and diversity of similar 
measures to help a wide variety of patient populations in various 
settings. 
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