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ABSTRACT

Background. Fatigue is one of the most important symptoms among patients receiving dialysis and is nominated as a core
outcome to be reported in all clinical trials in this setting. However, few trials of interventions targeting fatigue have been
conducted. Patients historically have rarely been involved in the design of interventions, which can limit acceptability and
uptake. When asked, they have indicated a preference for lifestyle interventions, such as exercise, to improve fatigue.
While some research has focussed on intradialytic exercise for patients receiving haemodialysis, patients have also
indicated a preference for a convenient method of exercising with guidance, but on their own time outside of dialysis hours.
In response to this, a mobile phone application was proposed as the method of delivery for a home-based exercise
intervention targeting fatigue.

Methods. We convened a workshop with five breakout group sessions in Australia, with 24 patients on dialysis (16
haemodialysis and 8 peritoneal dialysis) and 8 caregivers to identify, prioritize and discuss exercise interventions for fatigue
in patients receiving dialysis and the delivery of this through a mobile application.

Received: 6.11.2019; Editorial decision: 19.12.2019

VC The Author(s) 2020. Published by Oxford University Press on behalf of ERA-EDTA.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited.
For commercial re-use, please contact journals.permissions@oup.com

831

Clinical Kidney Journal, 2021, vol. 14, no. 3, 831–839

doi: 10.1093/ckj/sfz200
Advance Access Publication Date: 4 February 2020
Original Article

D
ow

nloaded from
 https://academ

ic.oup.com
/ckj/article/14/3/831/5722188 by Flinders U

niversity user on 26 N
ovem

ber 2021

http://orcid.org/0000-0003-4564-5825
http://orcid.org/0000-0001-9740-712X
http://orcid.org/0000-0002-6341-8725
mailto:angela.ju@sydney.edu.au
https://academic.oup.com/
https://academic.oup.com/
https://academic.oup.com/


Results. Of the 21 types of exercise identified, the top-ranked were walking outdoors, walking on a treadmill and cardio and
resistance training. Six themes were identified: (i) ‘an expectation of tangible gains from exercise’, including strengthening
and protecting against bodily deterioration related to dialysis; (ii) ‘overcoming physical limitations’, meaning that
comorbidities, baseline fatigue and fluctuating health needed to be addressed to engage in exercise; (iii) ‘fear of risks’, which
reinforced the importance of safety and compatibility of exercise with dialysis; (iv) ‘realistic and achievable’ exercise, which
would ensure initial readiness for uptake; (v) ‘enhancing motivation and interest’ , which expected to support sustained use
of the exercise intervention and (vi) ‘ensuring usability of the mobile application’ , which would require simplicity,
convenience and comprehensibility.

Conclusion. Exercise interventions that are expected by patients to improve health outcomes and that are safe, realistic and
easy to adopt may be more acceptable to patients on dialysis.

Keywords: clinical trials, dialysis, exercise, fatigue, patient perspectives

INTRODUCTION

Fatigue is one of the most debilitating symptoms in patients re-
ceiving dialysis [1–5] and ranked by patients on haemodialysis as
a critically important outcome, even higher than death [1, 5]. The
prevalence of fatigue ranges from 55% to 97% in adult patients on
dialysis [6, 7] and is associated with increased mortality [8–10].
From the patient perspective, fatigue has a pervasive impact on
their physical and social functioning [11]. Low levels of physical
activity on dialysis can aggravate health issues and lead to physi-
cal disability, frailty and impaired quality of life [12]. Although
the exact causes of fatigue are uncertain, it is likely to be multi-
factorial and thus a range of interventions may be considered [6,
13]. Despite such importance, the evidence to inform the man-
agement of fatigue in patients on dialysis remains very limited.

Patients on dialysis have consistently identified lifestyle
interventions to improve symptoms, such as fatigue, as a top re-
search priority [14, 15]. Furthermore, patients who feel in con-
trol or are involved in managing their symptoms also
experience better health outcomes [16–18]. There is some evi-
dence that regular exercise improves cardiovascular outcomes,
physical functioning and quality of life in adults with kidney
disease, including patients on dialysis [19].

The majority of the existing literature on exercise focuses on
intradialytic exercises where patients participate in exercise pro-
grammes during dialysis [20, 21], however, patients on dialysis
also have a preference for home-based exercise programmes [22].
In the recent Standardized Outcomes in Nephrology
Haemodialysis (SONG-HD) workshop on fatigue, patients reported
that exercise outside of dialysis hours, such as walking and team
sports, improved fatigue and enabled them to better engage in ac-
tivities and gain a sense of control over their condition [23].

There is increasing recognition that patient involvement
across the full research cycle, from priority setting to implemen-
tation, strengthens participant recruitment, retention and accep-
tance and improves the quality and relevance of findings [24–
26]. However, patients are seldom involved in the choice and de-
sign of interventions [27], which can limit the use and impact of
the interventions assessed in trials. This report summarizes the
discussions from a workshop with patients and their caregivers
on dialysis that aimed to identify, prioritize and determine an
exercise intervention to improve fatigue in patients receiving di-
alysis to inform a clinical trial of a mobile exercise application.

Context and scope

In response to the demand for exercise interventions that are
easy, free and convenient, a group of nephrologists, exercise

physiologists, physiotherapists, researchers and patients came
together to examine the types of interventions and modes of
delivery most suitable to address fatigue in the dialysis popula-
tion. The current literature demonstrates inconclusive evidence
for any one type of exercise as most beneficial for fatigue in
patients receiving dialysis. The workshop was conducted as
preliminary work for the Mobile exercise app to improve Fatigue
In patients on dialysis: an adaptive Trial (M-FIT). There is mixed
evidence regarding the types of exercise that are perceived to be
effective and preferred by patients [27–30]. Therefore we aimed
to identify patient priorities regarding the types of exercise in
which patients would like to engage. Several exercise types cho-
sen by patients in this workshop will be examined in M-FIT for
effectiveness.

In response to a call for exercise that offers the flexibility of
location and time, a mobile application was chosen as the mode
of delivery. Over the past decade there has been substantial
growth in the body of evidence indicating the effectiveness of
mobile health technology solutions in the management of
chronic conditions [31, 32]. While the evidence remains unclear
in some conditions due to a lack of high-quality, adequately
powered trials, mobile applications are a powerful tool that can
enable a convenient, acceptable and feasible method of deliver-
ing health interventions [33, 34]. Technical app features such as
reminder messages and tracking may also be helpful in facilitat-
ing behaviour change [35].

We convened the workshop in a hotel meeting room in
Sydney, NSW, Australia, in November 2018.

MATERIALS AND METHODS

Twenty-four patients on dialysis (16 haemodialysis and 8 peri-
toneal dialysis) and eight caregivers from four states across
Australian (Victoria, Queensland, New South Wales and South
Australia) attended the workshop. Invitations were sent to
patients/caregivers by e-mail through the Better Evidence and
Translation for chronic kidney disease, Kidney Health Australia
and SONG networks. All attendees were involved as investiga-
tors. The full list of M-FIT workshop attendees and contributors
is provided in the Acknowledgements.

The workshop programme is provided as Supplementary
data, Item S1. The workshop commenced with a presentation
on the proposal for M-FIT, a summary of research on exercise in
dialysis and a presentation by a patient on the experiences of
doing exercise to manage fatigue. To facilitate discussion, the
participants were also provided with a summary table of the ev-
idence on exercise in patients receiving dialysis.
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For the breakout discussions, participants were allocated to
one of five groups of six to seven patients and caregivers. The
groups were facilitated by research team members (A.J., A.T.,
A.V.Z., K.M. and M.H.) who were trained and experienced in
qualitative research. All facilitators used a standardized run
sheet to guide the discussion (Supplementary data, Item S2).
The questions were developed based on a literature review
about fatigue, exercise and mobile applications and discussion
among the multidisciplinary investigator team.

Breakout session 1: Participants discussed their experien-
ces of fatigue, exercise and mobile phone applications. They
generated a list of types of exercise that they would consider
acceptable for patients on dialysis and might be effective
for reducing fatigue. They also discussed the reasons for
their choices. After this session, the facilitators collated a list
of different types of exercises that participants had
generated.

Breakout session 2: Participants reviewed the collated list of
exercise types. They were provided with three sticker dots of
different colours to vote for the top three exercise types that
they thought were acceptable, effective and important for inclu-
sion in the M-FIT trial. Exercises with ranking ‘1’ (most impor-
tant) were given a weighting of 3 points, those ranking ‘2’ were
given 2 points and those ranking ‘3’ were allocated 1 point. They
discussed the reasons for their priorities. After the session, the
scores for each exercise type were combined across the break-
out groups and presented to all groups.

Breakout session 3: Participants reviewed the results of the
voting exercise and discussed ways to optimize the delivery
of these exercise interventions through a mobile phone
application.

All discussions were audiotaped and transcribed verbatim.
The transcripts were entered into Hyper RESEARCH version
3.0 (ResearchWare, Randolph, MA, USA) to facilitate coding
and analysis of the data. All participants and contributors re-
ceived a draft workshop report and were asked to provide
feedback. Additional comments were integrated into the final
report.

RESULTS
Rankings of exercise types

In total, 21 different types of exercises were generated. The top
preferred exercises were walking in outdoor or natural settings
(44 points), walking on a treadmill (21 points), mixed cardio and
resistance exercise (13 points) and Pilates (11 points). Scores for
each type of exercise are provided in Table 1.

Workshop discussions

We identified six main themes that reflected patients’ and
caregivers’ experiences with and perspectives on exercise, in-
cluding the reasons for their choice and prioritization of exer-
cise types, and priorities for implementation. These were
expecting tangible gains, overcoming physical limitations, fear
of risks, being realistic and achievable, enhancing motivation
and interest and ensuring the usability of the mobile applica-
tion. Illustrative quotations for each theme are presented in
Table 2. The themes and respective subthemes are described
below. Table 3 outlines the recommendations for developing
and implementing exercise programmes in patients on
dialysis.

Expecting tangible gains

Strengthening and protecting against physical deconditioning
from end-stage kidney disease. Patients and caregivers believed
that exercise would slow or prevent bodily deterioration due to
dialysis and end-stage kidney disease. Some patients reported
that exercise enabled them to counteract the deleterious effects
of dialysis on muscle mass and maintain their strength. Others
also noted that exercise could prevent falls by improving
strength and balance.

Pushing beyond the barriers of dialysis. Some patients were
motivated to exercise to improve their health and physical ac-
tivity, but this would require them to overcome health problems
associated with dialysis that serve as limitations to exercise.
They explained that ‘you need to push yourself a little bit more
to get that little more fitter’. However, others were concerned
that ‘pushing too hard’ until the ‘point of no return’ would ag-
gravate their health.

Eligibility and resilience for transplantation. Some patients
stated that exercise was important to improve their fitness and
to reduce their weight so they would be eligible for deceased or
living kidney donor transplantation. One patient was motivated
to exercise after being told by a nephrologist—‘you have to lose
five kilos, otherwise we won’t be able to do your transplant’.
Thinking ahead, patients were determined to maintain strength
and health enough to prevent deterioration even after their
transplant because ‘life is dependent on it’.

Overcoming physical limitations

Managing disabling comorbidities. Some patients with comor-
bidities, including cardiovascular disease and neuropathy, were

Table 1. Prioritization of the types of exercise interventions

Exercise na Pointsb

Walking—outside (shops, parks, etc.) 15 44
Walking—inside (treadmill) 9 21
Mixed cardio/resistance exercise

(lunges, star jumps, body-bearing exercises,
resistance bands and squats)

7 13

Pilates 4 11
Cycling—stationary (gym bike) 4 10
Cycling—outdoors 3 7
Aqua-aerobics 3 7
Gardening 4 6
Stretching 3 5
Yoga 4 5
Deep breathing 3 5
Swimming (for HD) 2 4
Weights 2 4
Tai chi 2 4
Zumba 1 2
Meditation 1 2
Musical instrument 3 1
Child-minding 0 –
Progressive muscle relaxation 0 –
Dancing 0 –
Running 0 –

aNumber of participants who voted for the exercise.
bPoints calculated by adding the votes with their weighting where 1 ¼ 3 points, 2

¼ 2 points and 3 ¼ 1 point.
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Table 2. Illustrative quotations for themes identified in the workshop discussions

Themes Quotations

Expecting tangible
gains from
exercise

Strengthening and protecting against bodily deterioration from end-stage kidney disease
• Exercising [major] muscles should help with fatigue, I think. Because you’ve got walking for your heart, but if

you do these other types. . . it helps with your balance too.—P1
• It’s exercising my muscles. . . muscles in the shoulder to treat my bad shoulder.—P1
Pushing beyond the limits of dialysis
• Because anybody who exercises, you need to push, but you need to push with safety.—P1
• You want to push yourself, but also you don’t want to. . . you’ve got to find a balance.—P2
Eligibility and resilience for transplantation
• The doctor said, oh, you have to lose five kilos otherwise we won’t be able to do your transplant.—P2
• I guess when your life’s dependent on it because if they won’t give you a transplant because you’re not at a

BMI.—P2
Overcoming physical

limitations
Managing disabling comorbidities
• The hip is fine, but now I have issues with my knees.—P2
• Except that my bones are giving way, my bones are creaky. I don’t know what’s causing that with the bones. It

started here, now all the joints, the pelvis.—P2
• Every time I go in I ask them, regarding fatigue, I just ask the people who are doing the operation to put me

back to an 18-year-old when I come out but it hasn’t happened.—P3
Combating debilitating baseline fatigue
• I now am tired all the time and I mean all the time.—P2
• By the time I get home at night [after work], I’m so tired. During winter, as soon as I get home, I just go to bed.

I don’t have any energy to do anything.—P2
• It’s a vicious cycle because fatigue itself, or being tired, even when there’s a glimmer of time, you might not be

feeling up to exercising.—P4
• That negotiation, because you might already be tired.—P4
• I talked to my doctor and said this is not me, this is not what’s happening. He says well, that’s renal failure.—

P2
Fluctuating health constraining activity
Part of it is rating how you felt on that day too. Some days I could do 20 000 steps no worries, and other days 5 is

really tough.—P2
Building confidence in exercise
• My head gets confused, they say this muscle and I think, how do I control that muscle?.—P1
• Even if you needed some guidance to say okay, I’m here at the gym, I’m motivated enough, now I need to do

this, there’s no one who’s specialised and understands our condition enough.—P4
Fear of risks Aggravating health

• Yeah, considering the age group, a lot of people can get frozen shoulders and they have to be very careful.—C1
• I used to do [7 km walks] but now I’m scared to go on my own. . . because once you start, you don’t know if

you’re going to be able to come back. So that’s the thing, how far do I go? Do I go, hit the wall, and then. . . what
do I do? How do I get back?—P4

• Am I damaging myself by going on? I feel like I’m going to do some damage to myself because I’m just so
exhausted with it.—P4

• Even if you’re motivated enough, there is the uncertainty of how far do I push myself.—P4
Uncertainty about the compatibility of exercise with dialysis
• The upper body stuff, that’s the stuff I shy away from because I’m not sure of the risks or the damage I might

do to the fistula.—P1
• Mainly the tubes, because the tubes move at a different angle. Even over the arm of the chair, the machine

goes off.—P2
• But [my partner] relaxes when [they are] on the machine, so we’re talking about trying to work out an exercise

plan while you’re on the machine, and I’m just thinking okay, [they] just shook a blanket and [the tubes] came
out.—C2

Realistic and
achievable

Affordable and feasible
• Lovely to say I’d love to go dancing, but if you’re going to damage yourself, no, it’s not really practical.—P1
• Swimming, something I can do with my son again that doesn’t require a lot of supervision, I guess. They’re

easy, cheap, and accessible for me.—P2
• There are no barriers as far as time is concerned, as far as resources are concerned, walking is very cheap.—P2
• Everyone is telling me to go for a walk. My kidney doctor, my diabetes doctor, cardiologist.—P1
• One of our doctors gives out a leaflet. . . but are we going to then? Are we going to do them?—P1
Flexibility around the dialysis schedule
• The other thing too is with haemodialysis, I mentioned earlier, I’ve got that five-hour period afterwards where

I can’t do a thing. Effectively I’m only looking at alternate days anyway.—P3
• I prefer to. . . be active during the day, and then get on dialysis. The next day, after dialysis, I wake up and I feel

fine normally. But if I do dialysis in the morning, I know I’m a write-off for the rest of the day.—P4
• You can’t do a lot movement-wise [while on dialysis].—P4

(continued)
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conscious of their limited capacity to exercise. The severe
symptoms and complications associated with these comorbid-
ities and kidney disease, such as pain, unstable blood pressure,
cramps and muscle atrophy, were identified as major barriers
to exercise—‘that’s the problem, because I go [walking] and my
heart [rate] can go up very high all of a sudden’.

Combating debilitating baseline fatigue. Participants described
having to endure extremely debilitating fatigue on a daily basis,
which prevented them from doing exercise. For some, it was a
‘negotiation battle with your mind’, in which they forced them-
selves to push past the fatigue in order to exercise. It was seen
as ‘a vicious cycle’ in that fatigue prevented them from exercis-
ing, but the physical inactivity also worsened their fatigue.

Fluctuating health constraining activity. Patients explained that
the instability of their health, attributed to kidney disease and
dialysis, was a deterrent to exercise. Their capacity for exercise

was ‘very up and down’ because their health was unpredict-
able—‘some days I can do twenty thousand steps no worries,
and other days five is really tough’. Some did not feel like they
were seeing any ‘appreciable improvements’ in their health
even with exercise, as the fluctuations were too severe.

Building confidence in exercise. Patients believed they would be
more willing to exercise if they were better informed about how
and what to do at home or at the gym. Patients were unsure
about whom to ask for help, and there was limited guidance
from their healthcare professionals, as they were told to ‘just do
exercise’. Consequently, patients felt unable to exercise safely
and effectively on their own.

Fear of health risks

Aggravating health problems. Due to the uncertainties around
their own health and limitations, patients were afraid of

Table 2. Continued

Themes Quotations

• The thing is if you’re feeling well enough, you do do a bit extra.—P5
Tailoring to individual capacity
• There’s a lot of little things that you could put in that some person could do and another person can’t do.—P1
• Push within your limits, not someone’s perceived.—P1
• [These exercises] Are for us, and then the others are what other people that we know would benefit from.—P5
• At different stages of our lives, meaning in another five years, I may not be able to walk on a treadmill or do

cardio.—P5
• I’ve never been one to go to the gym to do exercise, if you’re in that mode that’s fine.—P5

Enhancing motiva-
tion and interest

Finding incentives
• Carrots and sticks, your wife nagging is a stick.—P1
• I spent that money on [a gym membership], I might as well use it.—P1
• Something that affects my motivation is sleep quality. . . if I have a really good night’s sleep, that is a better

day. Exercise in the morning happens automatically.—P4
Battling boredom
• An hour 4 days a week [of walking] is ridiculous for me. I just can’t see it happening. Boredom sets in, there’s

got to be a reason [to move].—P3
• If it’s just hard and fast one thing, I know I’d get bored witless.—P3
• We do have a treadmill set up the way you would set a treadmill up, with a TV in front of it. As I said, it’s got to

be the most boring thing in the world, a treadmill.—P3
• It’s become boring, you know what I mean? It’s the same walk.—P3
Tracking progress
You can actually see, I’ve got to do this and this, then as you’re doing it you get that feedback of your progress.—

P5
Ensuring usability of

the mobile
application

Simple and convenient to use
• Whatever app. . . has got to be simple, it’s got to be easy to see.—P1
• I like it simple. Something has to be simple and not too much, and not change a lot.—P2
• I will use the app if it’s simple to use, simple, that’s it.—P2
• Something where it’s like dummy-proof.—P2
• Ease of use. Easy to understand, something that’s quite simple. I think visuals are really good. . .visuals that

you can play, something that’s very step one, two, three. Something that tracks what you’re doing.—P4
• [My partner’s] parents are in their 80s. . . [mobile phones/technology] is so hard, isn’t it. It’s so foreign. I find it

hard when things change.—P2
• I just like the convenience of them [apps], I’m able to do stuff that id onto have to go onto a computer and log

onto the internet, log onto the laptop, set it up, plug it in, whatever. It’s just easy, just on your phone, bang. It’s
so convenient.—P2

Informative and comprehensible
• Sometimes you look at things and you go oh, it’s a stagnant picture with a description, and I’m like, what am I

supposed to do?—P2
• I’m motivated by someone guiding you and showing you, even. . .YouTube.—P5
• I think having videos is a thing. . . [videos in the app] is probably a really good option.—P2
• Virtually showing everybody what the physio does to you. That would be an ideal thing as far as I’m con-

cerned. . . having an app showing you exactly what you should do.—P1
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inadvertently worsening their condition by doing exercise. They
were concerned about safety and remained apprehensive about
exercise, as they were unsure about when their ‘body’s just go-
ing to turn around and say no’. Even with simple exercises,
such as walking, some patients were unsure if they were ‘going
to be able to come back’ to where they had started.

Uncertainty about the compatibility of exercise with dialysis.
Some patients felt they lacked knowledge about the type, dura-
tion and intensity of exercise that would be suitable given their
physical limitations related to being on dialysis. Some were in-
terested in resistance training using light weights, but some
were concerned about the possible effects it may have on
aspects of their dialysis treatment: ‘I’ve got the question mark
of how does [exercise] impact your fistula’. Those who were on
peritoneal dialysis were concerned more specifically about af-
fecting their bags. Patients appreciated the option to exercise
outside of their dialysis sessions because they had concerns
about moving while being ‘hooked up’ to the dialysis machine
and instigating cannulation and catheter compilations.

Realistic and achievable

Affordable and feasible. Patients and caregivers indicated that
exercise needed to be affordable in terms of cost and time.
Feasibility was crucial in ensuring that the patients were willing
and able to participate. Some patients expressed preferences for
types of exercise, such as walking outside, because they were
free. Others preferred swimming, as it was something they
could do with their children without having to find a babysitter.

Flexibility around the dialysis schedule. Having the exercises
on a mobile phone application meant that patients could
choose the day, time and location of their exercise. Patients be-
lieved this would improve flexibility around their dialysis days
and allow them to exercise more frequently throughout the
week as they were able to choose a time during which they
were less fatigued.

Tailoring to individual capacity. Patients emphasized the im-
portance of having options to increase or decrease the level of
intensity and explained that patients receiving dialysis had dif-
ferent levels of fitness and capacity for exercise. Patients
wanted to be able to make incremental progress at their own

pace, taking into consideration their baseline fatigue, health
status and overall well-being.

Enhancing motivation and interest

Finding incentives. Patients emphasized the need to find moti-
vation and reasons to start and continue exercise to obtain
long-term benefits for their health. Some mentioned that when
they paid for a gym membership, it motivated them to use the
facilities. Others were driven by their desire to stay healthy for
their children and grandchildren. Social motivation, such as
walking with friends and being able to see each other’s progress
were also suggested to encourage patients receiving dialysis to
exercise.

Battling boredom. Some patients preferred varying exercise rou-
tines over repetitive movements, as participants noted that ex-
ercise could get tedious, and maintaining interest was critical
for sustained and long-term use. Some patients had tried differ-
ent ways to entertain themselves, such as installing a television
in front of their treadmill, playing different music or going to a
different park every week.

Tracking progress. Participants suggested that the mobile appli-
cation should include a feature that allows them to track their
own progress. This feature would allow them to feel a sense of
accomplishment because ‘you can see you’re getting fitter’.
They believed it would keep them accountable because they
would be able to see their progress or lack thereof, since it ‘is
just there, you can’t get around it’.

Ensuring usability of the mobile application

Simple and convenient to use. For some patients, the discussion
about the mobile applications raised concerns for those who
were not familiar with the technology. To ensure usability
across all levels of technology users, patients emphasized the
need for a simple, ‘dummy-proof’ app that could be navigated
with minimal clicks.

Informative and comprehensible. Patients preferred to have
both videos and a written explanation for each type of exercise.
It was critical for the videos to be easy to follow with minimal
supervision. With each video, patients believed it would be
helpful to have a written explanation of the muscle groups in-
volved and an outline of the benefits that patients can expect
from doing that particular exercise. One patient said that this
would be ‘a good idea. . . because nine times out of ten, I don’t
know why I’m doing [the exercise]. I just do what I’m told’.

DISCUSSION

Patients and caregivers regarded exercise as necessary and ben-
eficial to reduce their fatigue, protect against deterioration re-
lated to kidney disease and dialysis, access transplantation and
maintain their health for their family. They recognized the
value in exercises such as weight training and walking in im-
proving their fatigue. However, major barriers to uptake and
sustained exercise included lack of guidance and confidence in
exercise, being without time and energy to exercise because of
their dialysis schedule, limitations due to physical comorbid-
ities and fear of unknown risks that may aggravate their health
condition. Walking (in outdoor or natural settings) was the
most preferred type of exercise, as it is free and easy for patients

Table 3. Summary of recommendations to consider in developing
exercise interventions for patients on dialysis

Implications for exercise interventions in dialysis

• Provide the option for patients to choose when to participate in
exercise (during or outside of dialysis sessions)

• Address dialysis-related fatigue
• Provide options for exercise that are feasible for patients with

comorbidities
• Explain the potential benefits and risks associated with the exer-

cise, and address concerns about safety
• Ensure the exercise is compatible with dialysis (e.g. minimal risk

to the fistula)
• Ensure that exercises are interesting and feasible
• Highlight the potential benefits of exercise that may be particu-

larly important and relevant to patients on dialysis (e.g. to be eligi-
ble and maintain fitness for transplant, to protect against
deterioration due to dialysis)
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to do on their own terms. However, other exercise types, such
as resistance training and Pilates, also had a high priority due to
the protective benefits against falls and weak muscles. A mobile
application with simple instructions and user-friendly interface
was perceived to be an acceptable and feasible mode of
delivery.

Many important features of mobile applications were raised
during the workshop, which was considered crucial to optimize
the mode of delivery. Patients and caregivers noted that they
varied in terms of the level and type of technology that they felt
confident in using. Thus a user-friendly interface that requires
minimal navigation was deemed critical to ensure that the
interventions were accessible for everyone. They suggested that
exercise videos and text should be easy to follow. A feature that
allows one to keep track of his/her own and/or others’ progress
was suggested as a means to keep patients motivated in using
the intervention.

Patients in studies conducted in other chronic conditions
have also identified physical limitations and uncertainty about
how to exercise as barriers to exercise [36, 37]. However,
patients in our workshop articulated additional and specific
concerns about the suitability of exercise related to their dialy-
sis treatment. Patients wanted to know about exercises that
they could do without causing harm to their fistula and perito-
neal dialysis bags. It is well known that being aware of the bene-
fits of exercise can motivate patients to engage with exercise
[36, 37]. In this workshop, patients also mentioned that they
were interested in exercise to improve quality of life, reduce fa-
tigue and combat further deterioration caused by kidney dis-
ease and treatment, as well as to be eligible for a kidney
transplant and maximize post-transplant outcomes. Dialysis-
related fatigue and was noted as a ‘paradoxical’ barrier to exer-
cise for patients on dialysis, in that it prohibited patients from
doing exercise, which further exacerbated their fatigue.

Most trials of exercise interventions in patients receiving di-
alysis have been conducted in the haemodialysis population
with a focus on intradialytic exercise programmes [20, 21]. In tri-
als, intradialytic programmes have better adherence and lower
dropout rates compared with exercise programmes that are
implemented between dialysis sessions [38, 39], as it is easier to
track adherence to the exercise interventions. However, during
dialysis may not necessarily be a time that patients want to ex-
ercise. Some patients in this workshop preferred interdialysis
exercises, for reasons including the need to rest while dialysing
and concerns about the harms of being active while on dialysis.
Further evidence is needed to determine the effectiveness of
more flexible exercise programmes that patients prefer and to
address potential challenges of adherence to exercise pro-
grammes that are not supervised. Having a flexible and conve-
nient self-administered programme would allow them to
decide where and when they want to exercise. Furthermore,
providing a mechanism to monitor individual progress by giving
patients flexibility to choose when to exercise and at what in-
tensity according to their level of fitness will help to ensure
they are not overwhelmed by the physical requirements of exer-
cise. This highlights the need to involve patients in designing
interventions to ensure they meet their individual needs. A
summary of suggestions for developing exercise interventions
identified from the workshop is provided in Table 3.

There is recognition that patients should be involved across
the stages of research from priority-setting through to imple-
mentation [40], but examples of patient involvement in the
identification, prioritization, selection and design of interven-
tions are limited [41]. The discussion and ranking of exercise

interventions and their optimal delivery from this workshop
will directly inform the design of the interventions for the M-FIT
trial. A multidisciplinary team of exercise physiologists, physio-
therapists, nephrologists, researchers, information technology
experts and patient partners will design the intervention (a
range of different types of exercise), which will be embedded
into a mobile application. The final set of exercises to be embed-
ded into the mobile application will be reviewed and checked by
exercise physiologists to ensure safety. We acknowledge that
patients who were non-English speaking or with severe mobility
limitations or cognitive impairment were not able to attend the
workshop. Thus, to ensure maximum usability for a wide range
of patients, we will seek feedback from patients of diverse back-
grounds through focus groups and a pilot trial to assess its fea-
sibility in a trial setting. Assessing interventions prioritized by
patients is likely to help maximize the impact of the interven-
tion by improving its acceptability, feasibility and sustainability.

We involved patients as named investigators in this work-
shop and for this reason we did not collect demographic charac-
teristics from the attendees. While we can confirm that
attendees were different ages and genders, received different
dialysis modalities (HD and PD) and provided a broad range and
breadth of perspectives, we are unable to provide specific demo-
graphic data. Thus the transferability of the findings to other
patient populations may be difficult to ascertain. We also recog-
nize that patients who attended the workshop may preclude
those who have mobility limitations, severe cognitive impair-
ment or are unable to participate in exercise.

CONCLUSION

Patients on dialysis have interest and motivation in being phys-
ically active to combat dialysis-related fatigue and protect
against further bodily deterioration. However, they experience
many barriers to exercise, including baseline fatigue, comorbid-
ities, fear of uncertainties and risks and lack of time. These fac-
tors need to be considered in identifying and developing
exercise interventions to help maximize acceptability, uptake
and sustainability, which in turn may help to enhance overall
patient outcomes.

SUPPLEMENTARY DATA

Supplementary data are available at ckj online.
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