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Abstract
Background: Fatigue and its negative impact on life participation are top research priorities of people on chronic dialysis 
therapy. Energy management education (EME) is a fatigue management approach that teaches people to use practical 
strategies (eg, prioritizing, using efficient body postures, organizing home environments) to manage their energy expenditure 
during everyday life.
Objective: The aim of this study is to explore whether EME is associated with improvements in fatigue and life participation 
in adults on chronic dialysis.
Design: Five single-case interrupted time-series AB studies, and follow-up qualitative interviews.
Setting: The hemodialysis and peritoneal dialysis units at an academic hospital in Toronto, Canada.
Patients: In total, 5 patients on chronic dialysis therapy were purposively selected to represent diversity in age, gender, and 
modality.
Measurements: Brief questionnaires assessing fatigue and life participation were administered weekly during the 
baseline and intervention periods. Additional validated questionnaires (the Fatigue Impact Scale, 36-Item Short-Form 
Health Survey [SF-36] Vitality Scale, and Canadian Occupational Performance Measure) were also administered at baseline 
and post-intervention.
Methods: All participants underwent “The PEP Program,” a personalized, web-supported EME program designed to meet 
the needs of people on dialysis. During the program, participants complete 2 brief web modules about energy management, 
and then use energy management principles and a problem-solving framework to work on 3 life participation goals during 
sessions with a trained program administrator. Data were analyzed using visual analysis and the Tau-U statistic for the weekly 
time-series data, and thematic analysis for the qualitative interviews.
Results: Three of 5 participants displayed a consistently positive response to the Personal Energy Planning (PEP) program 
across multiple measures of fatigue and life participation. Tau-U effect size estimates ranged from small to moderate, 
according to the time-series data. All 5 participants expressed that the program had benefited them in qualitative follow-up 
interviews, with the most common reported benefit being that the program made day-to-day activities easier. The format of 
the program was also said to be feasible and convenient.
Limitations: An exploratory, proof-of-concept study that used a small set of participants and lacked an active control 
comparison.
Conclusions: The PEP program might have potential for improving fatigue-related outcomes in people on chronic dialysis. 
Larger, controlled studies of the program are warranted.

Abrégé 
Contexte: La fatigue et les effets négatifs qu’elle entraîne sur la participation à la vie constituent les principales priorités de 
recherche des personnes suivant un traitement de dialyse chronique. L’éducation à l’économie d’énergie, qui sensibilise les 
patients à des stratégies concrètes (priorisation, adoption de postures plus ergonomiques, organisation de l’environnement 
de vie) pour réduire leurs dépenses énergétiques au quotidien, est l’approche préconisée pour gérer la fatigue.
Objectif: Examiner l’association entre la sensibilisation à une bonne gestion de l’énergie et une amélioration de la fatigue et 
de la participation à la vie chez des adultes suivant des traitements de dialyse chronique.
Type d’étude: Cinq études chronologiques interrompues de type AB à cas unique, et entretiens de suivi qualitatif.
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Cadre: Les unités d’hémodialyse et de dialyse péritonéale d’un hôpital universitaire de Toronto (Canada).
Sujets: Des patients (n = 5) suivant des traitements de dialyse chronique sélectionnés à dessein pour être représentatifs de 
la diversité d’âges, de genres et de modalités.
Mesures: Pendant la phase initiale et la période d’intervention, de courts questionnaires évaluant la fatigue et la participation 
à la vie, de même que des questionnaires validés supplémentaires (Fatigue Impact Scale, SF-36 Vitality Scale et Mesure canadienne 
du rendement occupationnel), ont été soumis chaque semaine aux patients.
Méthodologie: Tous les participants ont suivi le « Programme d’éducation prédialyse » (PEP), un programme en ligne 
d’éducation à la bonne gestion de l’énergie, adapté aux besoins des patients dialysés. Au cours du programme, les participants 
devaient compléter deux courts modules, puis intégrer les principes de gestion de l’énergie et un cadre de résolution 
de problèmes afin de travailler sur trois objectifs de participation à la vie au cours de séances avec un administrateur de 
programme formé. Les données ont été traitées avec l’analyse visuelle. La statistique Tau-U a été employée pour les séries 
hebdomadaires de données chronologiques et une analyse thématique pour les entretiens qualitatifs.
Résultats: Trois des cinq participants ont réagi de façon positive et constante au PEP pour différentes mesures de fatigue 
et de participation à la vie. Selon les données des séries chronologiques, les estimations de la taille de l’effet Tau-U variaient 
de faible à modérée. Lors des entretiens de suivi qualificatif, tous les participants ont mentionné que le programme leur avait 
été bénéfique; le bienfait le plus souvent cité étant que celui-ci avait facilité leurs activités quotidiennes. Les participants ont 
également jugé le format du programme pratique et réalisable.
Limites: Il s’agit d’une étude exploratoire visant une preuve de concept dont l’échantillon est faible et n’a pas fait l’objet 
d’une comparaison avec un contrôle actif.
Conclusion: Le programme d’éducation prédialyse a le potentiel d’améliorer la qualité de vie des personnes sous dialyse 
chronique en les aidant à mieux gérer la fatigue. L’évaluation du programme requiert des études contrôlées de plus grande 
envergure.
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What was known before

Fatigue is a highly common symptom of end-stage renal dis-
ease (ESRD) and is a top research priority of patients. 
Treatments to mitigate fatigue and its negative impact on life 
participation in this population are currently limited. Energy 
management education (EME) is an approach to fatigue 
management that has been found to be effective in other 
chronic disease populations, but it has never been investi-
gated in the ESRD population.

What this adds

This proof-of-concept study demonstrates the potential for 
EME to improve fatigue and life participation outcomes in 
the ESRD population. It shows improved life participation 
and fatigue outcomes in 3 of 5 participants on chronic dialy-
sis who complete an EME program (The Personal Energy 

Planning [PEP] Program), and positive reports from all 5 
study participants about the feasibility and efficacy of the 
program. This study lays the groundwork for future investi-
gation into the efficacy of this approach in people with ESRD 
who experience disabling fatigue.

Introduction

Fatigue is a pervasive symptom of end-stage renal disease 
(ESRD) that is estimated to be experienced by 7 in 10 people 
on chronic dialysis therapy.1 Defined as an “unusual, abnor-
mal or excessive whole-body tiredness, disproportionate to 
or unrelated to activity or exertion,”2 fatigue and its negative 
impact on life participation (ie, the ability to participate in 
valued day-to-day activities) has been identified as high-pri-
ority issues by people on chronic dialysis.3-5 The purported 
factors contributing to fatigue in renal disease are multifacto-
rial, including anemia, chronic inflammation, malnutrition, 
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uremia, depression, sleep quality, and physical inactivity.6,7 
Viable treatments for fatigue in renal disease are currently 
well recognized to be limited,6 as there are few proven phar-
macological interventions beyond erythropoietin to target 
anemia,7 and multi-level barriers to providing efficacious 
nonpharmacological approaches such as exercise, which 
include limited staff expertise, low patient motivation, and 
patient fatigue.8

Recently, we proposed the adoption of an energy 
management education (EME) approach to address these 
challenges.9 Energy management education, also known as 
energy conservation or adaptive pacing, is an established 
rehabilitative approach that teaches individuals to use strate-
gies to manage their energy expenditure during usual day-
to-day activities. Examples of energy management strategies 
include simplifying activities, using energy-efficient pos-
tures, and organizing home/work environments. Energy 
management education has been found to be effective at 
improving fatigue-related outcomes in other chronic disease 
populations including multiple sclerosis (MS)10,11 and car-
diac disease,12,13 with its proposed mechanism of action 
being a reduction in exertional fatigue during everyday life. 
Given the unusually extensive treatment-related activities 
required of people on dialysis (eg, attending dialysis ses-
sions, managing multiple medications, closely monitoring 
food and fluid intake), we purport that they could benefit 
from learning energy management principles to apply both 
during these dialysis-related activities and their usual day-
to-day tasks.

The Personal Energy Planning (PEP) program is a per-
sonalized, web-supported EME program that has been 
developed for the dialysis patient population with input 
from patients and clinicians.9 The program incorporates 
energy management strategies from existing evidence-based 
programs, and uses a problem-solving framework (Cognitive 
Orientation to Occupational Performance [CO-OP]) that has 

been effective at helping people with various impairments 
accomplish life participation goals and achieve indepen-
dence in problem-solving.14 The PEP program is uniquely 
targeted at improving life participation, which is a high pri-
ority among ESRD patients with fatigue,3 and does not 
require structured exercise to achieve improved fatigue 
management, which has been identified as challenging by 
patients in previous studies.8 The usability and acceptabil-
ity of the PEP program among people on chronic dialysis 
have been demonstrated in preliminary studies,9 but its effi-
cacy has yet to be explored. Accordingly, in this proof-of-
concept study, we set out to investigate the following 
research questions:

1. Research Question 1: Is participating in the PEP 
program associated with improvements in fatigue 
and life participation in adults on chronic dialysis?

2. Research Question 2: What are patients’ experi-
ences of participating in the PEP program, and what 
(if any) program changes do patients recommend?

Methods

Design

We employed a mixed-methods sequential explanatory 
design15 (Figure 1), which utilizes quantitative methodology 
along with qualitative methodology to elaborate on the quan-
titative findings. The quantitative methodology used was 5 
single-case, interrupted time-series AB studies. To establish 
baseline levels of life participation and fatigue, we admin-
istered short questionnaires of fatigue and life participa-
tion weekly over a 3- to 4-week baseline observation period 
(phase A), and during a 6- to 9-week intervention period 
(phase B), to evaluate changes associated with the PEP pro-
gram. Additional validated questionnaires of fatigue and life 

Figure 1. A mixed-methods sequential explanatory study design.
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participation were administered before and immediately 
after the PEP program to cross-validate these time-series 
data. At study end, all individuals underwent a semi-struc-
tured individual interview to provide further insight into 
their experiences with the intervention.

Participants

The study population was comprised of adults aged 18 years 
or more maintained on chronic dialysis therapy at a large aca-
demic hospital in Toronto, Canada. Eligible participants were 
those who self-reported high levels of fatigue to the clinical 
teams, and were willing and able to provide informed con-
sent. Purposive sampling was used to select 5 participants 
who represented diversity in demographic groups (ie, age, 
gender, and dialysis modality). Patients with scores >3 on the 
Personal Health Questionnaire -2 depression screening tool; 
who were unable to read and understand English at a Grade 6 
level, or with limited vision preventing them from reading 
program materials, were excluded. The study was approved 
by the local hospital Research Ethics Board.

Intervention: The PEP Program

The PEP program has previously been described in detail 
elsewhere,9 and additional information is included in 
Appendix A (Supplemental Material). In brief, the PEP pro-
gram provides personalized training in energy management. 
The program consists of 6 to 8 weekly sessions (dictated by 
each individual’s rate of progress) and is divided into 2 parts. 
Part 1 involves 2 brief educational web modules that intro-
duce participants to basic concepts related to energy manage-
ment (eg, prioritizing, simplifying tasks, using assistive 
equipment, organizing home and/or work environments). 
Each participant receives orientation to the computer mod-
ules and the program workbook during an introductory meet-
ing. The 2 computer modules are then completed by 
participants, 1 per week, during dialysis sessions or at home 
according to their preference. Part 2 includes 4 to 6 personal-
ized sessions with a therapist or clinician that are delivered 
in-person or by telephone according to patient preference. 
During these 20- to 30-minute sessions, patients choose 3 
life participation goals (eg, shower without becoming so 
fatigued, cook dinner once per week) and are then taught to 
use a modified version of an established problem-solving 
framework (the CO-OP)14 to identify energy management 
strategies that will help them achieve their goals.

Data Collection

Basic demographic, clinical, and laboratory information 
about the participants were collected from the clinical charts 
and confirmed through participant interview.

Fatigue. Fatigue was assessed weekly during the baseline 
and intervention phases using the Fatigue Severity Scale 

(FSS).16 The FSS is a 9-item scale that asks individuals to 
rate, on a Likert scale from 1 to 7, the severity of their fatigue 
and its impact on their life during the past week. Item scores 
are averaged to create a summary score out of 7. The FSS has 
strong psychometric properties17,18 and has been used in the 
dialysis population.19 We cross-validated the FSS data by 
administering the SF-36 (36-Item Short-Form Health Sur-
vey) Vitality Scale20 and the Modified Fatigue Impact Scale 
(MFIS)21 pre- and post-intervention. The SF-36 Vitality 
Scale is another well-validated measure22,23 that is commonly 
used in the renal population, while the MFIS is frequently 
used in EME studies.

Life participation. Life participation was assessed weekly 
during the baseline and intervention phases, using a short 
questionnaire created for the study to be brief enough for 
patients to complete weekly. It included 3 questions that 
asked participants to rate, on a scale of 1 to 10, how well they 
managed their fatigue during the past week, how often they 
had the energy to do the things they needed to do, and how 
often they had the energy to do the things they wanted to do. 
Ratings for each question were averaged to create a total 
weekly summary score out of 10. We cross-validated the life 
participation questionnaire by administering the perfor-
mance subscale of the Canadian Occupational Performance 
Measure (COPM)24 pre- and post-intervention. The COPM 
is an established, valid, reliable, and responsive outcome 
measure25 that asks individuals to rate, on a 10-point Likert 
scale, how well they are able to perform each of 3 chosen life 
participation goals (eg, dressing, cooking).

Life participation satisfaction. Satisfaction with life participa-
tion was assessed weekly during the 2 study phases using a 
single question created for this study. The question asked 
participants to rate, on a scale of 1 to 10, how satisfied they 
were with their general fatigue management. We cross-vali-
dated this question by administering the satisfaction subscale 
of the COPM24 pre- and post-intervention. It asks partici-
pants to rate, on a 10-point Likert scale, their current satis-
faction with their ability to perform each of 3 chosen life 
participation goals.

Post-intervention interview. Each participant underwent a 
semi-structured interview (by J.F.F.) 1 to 2 weeks after com-
pletion of the program (interview guide is included in Appen-
dix B, Supplemental Material). Participants were asked to 
provide further details on their experiences with the PEP pro-
gram and its impact on their lives, and share any program 
changes they would recommend.

Data Analysis

The weekly time-series data on fatigue, life participation, 
and satisfaction with life participation were analyzed using 
visual analysis and the Tau-U statistic, both recommended 
approaches for analyzing time-series data.26,27 After graphing 
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the data for each variable on an interrupted time-series scat-
terplot, changes in the trend direction and level between the 
baseline (A) and intervention (B) study phases were evalu-
ated using established visual analysis guidelines.28 The fol-
lowing are the effect sizes between the baseline and PEP: 
Part 2 phases were then calculated using Tau-U statistics,26 
with values between 0 and .65 considered a small effect size; 
65 and .92 a moderate effect size, and >.92 a large effect 
size. The SF-36 Vitality Scale, Fatigue Impact Scale, and 
COPM data were analyzed by calculating the change in score 
from pre- to post-intervention, with interpretation based on 
published minimal clinically important differences where 
available. Qualitative interview data were transcribed and 
analyzed using descriptive thematic analysis.29

Results

The 5 participants selected to participate in the study, identi-
fied as P1 to P5, met eligibility criteria and represented 
diverse demographic characteristics (Table 1). Three partici-
pants (P1, P2, and P3) completed the PEP program during 
in-center hemodialysis sessions, while 2 (P4 and P5) home 
dialysis patients completed the program remotely.

Quantitative Findings

Fatigue. Four participants (P1, P2, P3, and P4) displayed 
improvements in fatigue associated with the PEP program, 
according to the visual analysis and Tau-U statistics calcu-
lated from the weekly fatigue data (Table 2). The effect 
sizes were small for 2 participants (P1 and P3), and moderate 
for 2 participants (P2 and P4). Three of these participants 
(P2, P3, and P4) also demonstrated clinically meaningful 
improvements from pre- to post-intervention on both the 
SF-36 Vitality Scale and the Fatigue Impact Scale (Table 3). 
One participant (P5) demonstrated no positive changes in 
fatigue on any measures.

Life participation. Three participants (P1, P3, and P4) dis-
played improvements in life participation associated with the 
PEP program on all measures (Table 2). The effect sizes were 

small for 2 participants (P1 and P4) and moderate for 1 par-
ticipant (P3) according to the Tau-U statistic calculated from 
the weekly time-series data (see Figure 2 for time-series 
graph for P3). The same 3 patients also experienced clini-
cally significant improvements (≥2-point increase) on the 
performance subscale of the COPM from pre- to post-inter-
vention: 2 patients on all 3 goal activities, and 1 patient on 2 
of 3 goal activities (Figure 3). Two participants (P2 and P5) 
demonstrated no improvements on any measures of life par-
ticipation (see Figure 4 for time-series graph for P2).

Satisfaction with life participation. Three participants (P1, P3, 
and P4) displayed improvements on all measures of satisfac-
tion with life participation associated with the PEP program 
(Table 2). The effect sizes were moderate for 2 participants 
(P3 and P4) and small for 1 participant (P1) according to the 
Tau-U statistics calculated from the weekly time-series data. 
These 3 also demonstrated clinically significant improve-
ments (≥2-point increase) on the satisfaction subscale of the 
COPM: 2 patients on all 3 goal activities, and 1 patient on 2 
of 3 goal activities. Two participants (P2 and P5) demon-
strated no improvements in satisfaction with life participa-
tion on any measures.

Qualitative Findings

Impact of the program. All 5 participants reported that the 
PEP program had helped them to manage fatigue more 
effectively. P3 stated that the PEP program made him feel 
“more energized,” while P2, P3, and P5 shared that the pro-
gram had enabled them to cope with daily tasks more easily. 
P4 expressed that the PEP program had reminded him of 
what was possible for his life and changed his sense of 
independence:

Well, it was good for the fact that it allowed me to be a bit more 
independent . . . and it gave me hope . . .that I could actually do 
things, if I were to manage my other activities, and my other 
plans . . . (P4)

P1, P2, and P4 expressed that the program had “opened 
their eyes” and helped them to think more carefully about 

Table 1. Participant characteristics.

P1 P2 P3 P4 P5

Age groupa 50-59 60-69 20-29 40-49 50-59
Gender Male Female Male Male Male
Dialysis duration (years) 2 8 1 5 4
Dialysis modality HD HD HD Home HD CAPD
Independent in basic ADLs Yes Yes Yes Yes Yes
Lives alone No Yes No No No
Computer/smartphone/tablet use Never Never Daily Daily Daily

Note. HD = hemodialysis ; CAPD = Cycler Assisted Peritoneal Dialysis; ADLs = Activities of Daily Living.
aFor the reviewers: Specific clinical details cannot be revealed as per privacy restrictions.
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Table 2. Visual Analyses Results and Tau-U Results for Weekly Time-Series Data.

Baseline  
(phase A)

Computer 
modules 

(PEP part 1)

Personalized 
problem-solving 

(PEP part 2) Tau-U
Tau-U effect 

size

Life participation
 P1
  Trend ↓ ↑ ↗ .45 Small
  Level 5.11 6 6.33
 P2
  Trend → ↓ → –.78 Deteriorating
  Level 5.89 4.66 4.75
 P3
  Trend ↗ ↑ ↗ .64 Small
  Level 4.50 5.50 6.23
 P4
  Trend ↘ ↑ ↑ .71 Moderate
  Level 4.22 4.65 6.33
 P5
  Trend ↘ ↘ ↑ –.41 Deteriorating
  Level 6.66 7.33 5.75
Satisfaction with life participation
 P1
  Trend → ↑ ↗ .75 Moderate
  Level 2.67 4.50 6.20
 P2
  Trend ↓ ↓ → –.48 Deteriorating
  Level 5.67 5.00 5.00
 P3
  Trend ↑ → ↗ .48 Small
  Level 3.50 4.00 5.43
 P4
  Trend → → ↑ .80 Moderate
  Level 2.67 5.00 6.50
 P5
  Trend → → ↗ –.15 Deteriorating
  Level 5.67 8.00 6.25
Fatigue
 P1
  Trend ↗ → ↘ –.28 Small
  Level 5.18 5.00 4.84
 P2
  Trend → → ↘ –.73 Moderate
  Level 4.88 4.89 4.16
 P3
  Trend ↘ ↘ ↘ –.42 Small
  Level 5.08 4.83 4.43
 P4
  Trend → ↘ → –.80 Moderate
  Level 5.04 4.11 3.94
 P5
  Trend ↘ → → 0 None
  Level 5.63 5.84 5.81

Note. Tau-U statistic compares data from baseline (phase A) to PEP: Part 2. ↓ = rapid decrease; ↘ = decrease; → = no-change; ↗ = increase; ↑ = rapid 
increase; PEP = Personal Energy Planning.
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how they were spending their energy. The participants all 
expressed that the program had helped them to generate new 
ideas and strategies for completing their day-to-day tasks. P4 
expressed that he was already familiar with most of the strat-
egies covered in the program, but that the program had moti-
vated him to use them. All participants described instances 
where they had used the energy budgeting strategies from the 
PEP program to accomplish their pre-selected goals. They 
also described examples of when they had applied the strate-
gies to work on goals not addressed in the PEP program. For 
example, P1 shared,

If I’m going shopping now or I have to go to a few different 
places, I just try to organize it so there’s a route, right—not 
wasting energy.

All participants expressed that they would recommend the 
program to other people on dialysis. For example, P1 stated,

I kinda think everyone in here should go through this. I think it 
would help everybody. I’m glad I did it.

Program format. The program format was acceptable to all 
participants. P1 and P2 expressed that they preferred doing 
the program during dialysis sessions rather than their own 
time, because it helped to pass the time during dialysis. For 
example, P2 stated,

I think it’s perfect to do it here, because, what do you do with the 
four hours? You know, at least you have this to look forward to! 
So it’s very good.

P3, however, expressed that he found the dialysis unit to 
be noisy and distracting, and that he would have preferred to 
do the sessions outside of dialysis. P4 and P5, who com-
pleted the program from home, endorsed the phone-based 
format.

All participants felt the web modules were an important 
part of the program, and were acceptable and easy to use. P1 
and P5 stated that they found the pace of the modules good; 
P4, however, expressed that the modules moved too slowly 
for him at times. Participants’ viewpoints were also conflict-
ing about whether they used the information from the mod-
ules during the personalized portion of the program.

All participants expressed that they valued the personal-
ized, goal-focused portion of the program. For example, P2 
expressed that she preferred this section to the computer 
modules, because it was more applicable to her specific life 
situation. The participants’ experiences with the CO-OP 
problem-solving framework used in the program were, how-
ever, variable. P3 and P5 felt the framework was a good way 
to approach problem-solving and reported using it in their 
day-to-day life. However, P3 also expressed frustrations with 
the approach, such as finding it difficult to problem-solve 
about his energy problems by imagining himself doing daily 
activities. P1 and P4 could not recall the framework at all.

Table 3. Changes in Fatigue Scores From Pre- to Post-
Intervention.

SF-36 Vitality  
Scale (/100)

Fatigue Impact  
Scale (/84)

 Pre-PEP Post-PEP Change Pre-PEP Post-PEP Change

P1 35 40 +5 43 42 –1
P2 40 50 +10a 30 19 –11a

P3 20 45 +25a 58 34 –24a

P4 40 50 +10a 45 34 –11a

P5 10 10 0 51 53 +2

Note. SF-36 = 36-Item Short-Form Health Survey; PEP = Personal Energy 
Planning.
aMinimally clinically important difference.

Figure 2. Interrupted time-series graph demonstrating a 
moderate effect of the PEP program on life participation in P3.
Note. PEP = Personal Energy Planning.

Figure 3. Patient ratings of performance of chosen life 
participation activities, before and after intervention.
Note. PEP = Personal Energy Planning.
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Program limitations. The participants identified few weak-
nesses and had few recommendations for change. P3 sug-
gested offering the program in a group-based format to 
provide the opportunity to learn from peers. P4 expressed the 
importance of being motivated to benefit from the program, 
and speculated whether this could be a barrier for some 
patients. He also recommended the program modules be 
made available on a tablet, to increase convenience. P5 felt 
that financial budgeting was an imperfect analogy to use to 
explain how one should manage their energy, and that dis-
crepancies between the 2 should be clarified. He also 
expressed that the way fatigue was described did not align 
with his experience of sometimes gaining energy by per-
forming tasks, and suggested this be clarified as well.

Inconsistencies in findings. P2 and P5 were asked to provide 
further insight into their experiences with the program, 
because their negative quantitative outcomes were inconsis-
tent with their qualitative reports. P2 seemed conflicted 
about her experience with the program. She repeatedly 
emphasized that the program had benefited her. However, 
she also shared that she felt she was “in a rut,” and that it was 
not the responsibility of the program to change that. She 
talked about the need to be motivated to change, and how 
because she lived alone, her current activity patterns were 
adequate for her. P5, meanwhile, expressed unreservedly that 
he did benefit from the program and stated that it had helped 
him to be able to “do more things.”

Discussion

This is the first study to explore the efficacy of an EME 
approach for improving fatigue and life participation out-
comes in adults on dialysis. Findings from the quantitative 
component of the study were mixed: 3 participants dem-
onstrated a consistently positive response across multiple 

outcome measures, while 2 demonstrated an inconsistent or 
no response. However, all participants identified benefits of 
the program during qualitative interviews, with the most 
common reported benefit that it had made their lives and/
or their daily activities easier. The format of the program 
was also largely reported to be feasible and convenient by 
participants.

The results of this study are early, proof-of-principle evi-
dence that EME can produce meaningful improvements in 
fatigue-related outcomes in people on chronic dialysis. At 
present, there are a dearth of feasible, evidence-based inter-
ventions to address fatigue in renal patients.6 Erythropoietin 
stimulating agents are effective at reducing anemia-related 
fatigue,7 but fatigue is also believed to arise due to factors 
besides anemia in renal disease.6 Similarly, while exercise 
training has evidence to support its efficacy,30,31 many dialy-
sis patients report feasibility or other barriers to participating 
in exercise.8,32 Recent studies have reiterated the profound 
negative impact of fatigue on patient well-being and life par-
ticipation, highlighting the need to investigate alternative 
approaches that can assist dialysis patients with day-to-day 
fatigue management.3,5 The EME approach is advantageous 
because it is not specific to any one fatigue etiology but can 
be used with anyone who experiences physical fatigue. 
Furthermore, the PEP program been designed to limit poten-
tial feasibility and usability barriers in the dialysis popula-
tion, by using a concise format and simple, easy-to-use 
program materials. Thus, it may be able to fill an important 
gap in the care of end-stage renal patients who experience 
disabling fatigue.

The beneficial effects on fatigue outcomes observed in 
this study are consistent with previous EME literature from 
some other chronic disease populations, such as MS.10,11,33-35 
However, the positive changes observed in life participa-
tion are relatively novel in the EME literature.9 We specu-
late whether this may be due to the problem-solving 
framework (CO-OP) incorporated into the PEP program, 
which was included because of its effectiveness at improv-
ing life participation in various other populations.36-39 The 
CO-OP framework provides a structured, theory-based 
method for patients to gain independence at generating solu-
tions to their life participation challenges. The improvements 
we observed in life participation in this study are consistent 
with 2 other preliminary EME studies that also used prob-
lem-solving training approaches to facilitate improvements 
in the participant’s daily life.12,40 However, despite these 
promising results, the effect sizes in our study appear to be 
attenuated compared with previous CO-OP literature.36,38 We 
speculate whether changes made to the CO-OP problem-
solving framework to make it more feasible for people on 
dialysis might explain the attenuated effect. For example, we 
used fewer, shorter problem-solving sessions and a visual-
ization-based approach to trialing energy-saving strategies 
that would still enable participants to complete the program 
sessions during dialysis. Data from the qualitative interviews 

Figure 4. Interrupted time-series graph demonstrating no effect 
of the PEP program on life participation in P2.
Note. PEP = Personal Energy Planning.
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suggested that some patients found it difficult to use this 
modified approach, while some did not recall CO-OP’s prob-
lem-solving framework at all. Further consideration of how 
CO-OP’s core elements could be reinforced in the PEP pro-
gram, while still maintaining program feasibility for dialysis 
patients, may therefore be warranted prior to future efficacy 
research.

It is also notable that although 3 participants displayed 
positive changes across the study outcome measures, 2 par-
ticipants did not show consistent improvements associated 
with the program. One of the participants, on interview, 
expressed that the program did have a positive impact. 
However, the other participant was more ambivalent and 
alluded to a lack of readiness to change. Her comments were 
consistent with someone at a pre-contemplative level within 
the Transtheoretical Model (TTM) of Readiness to Change,41 
when individuals are often unaware that a behavior has nega-
tive consequences and do not intend to take action to change 
in the foreseeable future.41 A modified preliminary approach 
might therefore be needed for patients who are initially not 
yet ready to change their fatigue management behaviors. For 
example, at the pre-contemplative stage, the TTM recom-
mends focusing on increasing the individual’s awareness of 
their decision-making and highlighting potential benefits of 
change.41

We consider the use of a mixed-methods study design and 
single-case time-series studies to be strengths of this study, as 
these are both well-established and cost-effective ways to 
evaluate a new intervention.27 However, we also acknowledge 
the preliminary status of this evidence and the need for further 
long-term follow-up. Other study limitations include the first 
author both administering the intervention and conducting the 
study questionnaires, which may have compelled participants 
to report greater benefit associated with the program than actu-
ally experienced. We attempted to minimize this limitation by 
using multiple assessment approaches to cross-validate and 
confirm the study findings (eg, questionnaires, qualitative 
interviews). The small, hand-selected sample of participants 
included in this study also means there is a need to explore the 
program in a larger sample of dialysis patients.

Conclusions

This study provides preliminary evidence that an EME 
program can result in positive fatigue-related outcomes, 
including life participation, in adults on chronic dialysis. A 
multi-site pilot randomized controlled trial to further evaluate 
the feasibility and efficacy of the program is now underway 
(ClinicalTrials.gov: NCT03825770).
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