
O R I G I N A L A R T I C L E

Captivating a captive audience: a quality improvement

project increasing participation in intradialytic exercise

across five renal dialysis units
Lyndsey Abdulnassir, Sara Egas-Kitchener, Daniel Whibley, Tom Fynmore
and Gareth D. Jones

Renal and Urology, Physiotherapy Department, Guy’s and St Thomas’ NHS Foundation Trust, London, UK

Correspondence and offprint requests to: Lyndsey Abdulnassir; E-mail: lyndsey.abdulnassir@gstt.nhs.uk

Abstract

Background. Benefits of exercise on dialysis (EOD) are well established, however, uptake in our local satellite haemodialysis
units is low. The implications of the status quo are risks to treatment efficiency, equity and patient centredness in manag-
ing personal health risks. The current study aimed to identify and address barriers to exercise participation while on dialy-
sis by substantiating local EOD risks, assigning context, implementing changes and evaluating their impact. Our primary
objective was to increase the uptake of EOD across our five dialysis units.

Methods. Semi-structured interview and questionnaire data from patients and nursing staff were used to inform a root-
cause analysis of barriers to exercise participation while on dialysis. Intervention was subsequently designed and imple-
mented by a senior physiotherapist. It consisted of patient and nursing staff education, equipment modification and
introduction of patient motivation schemes.

Results. Staff knowledge, patient motivation and equipment problems were the main barriers to EOD. A significant increase
in the uptake of EOD from 23.3% pre-intervention to 74.3% post-intervention was achieved [v2 (1, N¼174)¼44.18, P <0.001].

Conclusions. Barriers to EOD are challenging, but there is evidence that patients wish to participate and would benefit from
doing so. The input of a physiotherapist in the dialysis units had a significant positive effect on the uptake of EOD. National
guidelines should encourage dialysis units to include professional exercise provision in future service planning.
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Introduction
Background

Chronic kidney disease (CKD) prevalence is increasing because
of its association with the rising burdens of diabetes and hyper-
tension [1]. Patients with CKD who progress to stage 5 will

require renal replacement therapy (RRT; dialysis or kidney
transplantation) for long-term survival. The 2010 Health Survey
for England estimated that 6% of men and 7% of women have
stage 3–5 CKD [2] and as of 2012 there were 54 824 patients
receiving RRT UK-wide, with 42.7% (� 23 000 patients) reliant on
haemodialysis (HD) [3].
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The rationale for provision of exercise on dialysis (EOD) is to
offer supervised exercise within the time constraints of dialysis
and potentially exercise-induced supplementation of the HD
process. There is a persuasive view that service users represent
a ‘captive audience’ [4] who could actively exercise in parallel
with dialysis and respond to health education that is reinforced
by multidisciplinary team (MDT) members [5]. EOD has been
shown to be feasible and safe [6] and provides biopsychosocial
benefits including cardiopulmonary fitness, muscle strength,
blood pressure control, health-related quality of life (HRQoL),
physical function and potential improvements in urea and cre-
atinine clearance [7–10]. A Cochrane Review concluded that
adults with CKD, including those undergoing HD, could signifi-
cantly improve their cardiovascular fitness, functional capacity,
blood pressure and HRQoL by participating in exercise three
times a week for >30 min/session [11].

Local problem

Despite agreement that EOD is beneficial in CKD management,
uptake and long-term participation is low and CKD patients are
often particularly inactive [12]. Patient-perceived barriers re-
ported in the literature include low motivation, a perceived lack
of time during dialysis, CKD-related shortness of breath [13], fa-
tigue, muscle cramps, decreased muscle strength and the pres-
ence of multiple comorbidities [13, 14]. While patients on HD
are a captive audience, it seems they are not captivated by EOD.

Clinical practice guidelines state that clinical staff should
provide encouragement and education to HD patients to im-
prove levels of physical activity (PA) [15]. However, there re-
mains uncertainty about professional responsibility for EOD
provision. Barriers reported by clinical staff have included lack
of time or expertise and concerns regarding adverse effects [16].
It is recognized that exercise professionals, including physio-
therapists, possess the requisite skills to provide EOD educa-
tion, advice and support to patients and MDT members working
within HD environments [17, 18].

Study aims

Our aims were to determine specific local barriers to EOD and to
develop and implement a structured, physiotherapy-led inter-
vention to address these across our satellite HD units. The ob-
jective was to increase the uptake of EOD.

Materials and methods
Ethical approval

This quality improvement (QI) project was designed to measure
change following the introduction of clinical improvement

strategies and did not require ethical approval beyond registra-
tion and governance by the local clinical audit committee (audit
no. 3218).

Setting

The QI project was conducted across five satellite dialysis units,
diverse in location, size and organization (Table 1). A, senior
physiotherapist (project lead) was recruited to lead the 9-month
project.

Planning the intervention

The 4Es translation model was applied [19] by utilizing a root-
cause analysis to identify local barriers to EOD at site A, selected
for convenience of its location (Table 1). A series of question-
naires (Supplementary appendix 2), designed by the project lead
based on existing tools [20], were piloted and refined at site
A and revealed local barriers to EOD. A fishbone diagram sum-
mary of modal themes was produced [21] from both question-
naire and semi-structured interview data from a sample of
representative clinical staff and patients (Figure 1). Further de-
tails can be found in the online supplement (Supplementary
appendices 1–9). Identified themes informed the generation of
intervention elements, including education and motivation,
deemed necessary to affect the primary outcome measure (rate
of EOD among patients), and secondary measures (staff and
patient perceptions of EOD). The intervention was deployed
across all sites and evaluated across all sites except site A
(Supplementary appendix 6).

Implementation of intervention. Final intervention strategies
(Table 2) were implemented independently at all sites to
maintain the equity of QI. The satellite sites consisted of a
mixture of National Health Service (NHS) and private sector
providers. Private sector provision was undertaken by
Europe’s largest product-independent renal care service pro-
vider company, which is authorized by the Care Quality
Commission in an outcomes-based prime contractor arrange-
ment with the NHS Trust (prime contractor). The provision of
services was, therefore, subject to consistent clinical govern-
ance across all sites. A 12-week timetable detailed the intro-
duction of intervention processes (Supplementary appendix
7). This was conducted pragmatically [19]; interventions were
adaptable, recognizing variation in management structures,
working systems and available resources across sites.
The project lead and local stakeholders planned changes to
environment, practice and training/development
collaboratively.

Staff and patient participants. Unit staff were excluded if they
were not present during the first 3 weeks of the intervention.

Table 1. Satellite dialysis units

Dialysis capacity Total staffa

Site Location Organization Bed/chair Self-care Nurse HCAb Shifts

A IL (S) NHS 21 2 15 (4) 3 (2) AM, PM
B GL (SE) NHS 20 4 13 (4) 3 (1) AM, PM
C Kent (W) NHS 28 8 21 (7) 4 (1) AM, PM
D GL (SE) Privateb 12 0 10 (3) 3 (1) AM, PM, Twilight
E GL (S) Private 15 1 12 (4) 3 (1) AM, PM, Twilight

GL, Greater London; HCA, health care assistant; IL, Inner London; S, south; SE, southeast; W, west.
aMinimum staffing per shift in parentheses.
bDivarum.
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Patients were excluded if they declined to participate, had se-
vere cognitive impairment, were unable to communicate in
English or were receiving dialysis away from their regular unit.

Planning the study of the intervention

This was a quasi-experimental, pre-/post-intervention QI pro-
ject. EOD uptake was measured by self-reported use of cycle
ergometry while on dialysis from questionnaires at weeks 1 and
12 (Supplementary appendix 3). Changes in patient and staff be-
liefs/behaviours were determined from questionnaires at weeks
1 and 12 (Supplementary appendices 3–6).

Patient demographic factors (age, sex and ethnicity), length
of time on dialysis (days), comorbidity measures (modified
Charlson comorbidity index [22]) and hand grip strength
(standardized hand-held dynamometry protocol [23] from cali-
brated dynamometers; Jamar Hydraulic Hand Dynamometer) as
a surrogate measure of frailty [24] were collected to describe the
population at sites A–E. To avoid bias, the results of site A’s
data were not used in the pre-/post-intervention analyses.
Patients and staff were encouraged to participate and were pro-
vided with a full explanation of the purpose and potential bene-
fits of the study. Every effort was made to recover
questionnaires and minimize missing data. Few exclusion
criteria and multiple sites were used in an attempt to maximize
generalizability.

Methods of evaluation

Semi-structured interviews for assessing root-cause analysis,
questionnaires for assessing patients’ and staff’s beliefs and
documented/self-reported level of participation in exercise
were utilized and are detailed in the Supplementary data.
Participants were assigned a unique identification number by
the project lead and questionnaire order was randomized using
predetermined orders derived from commercially available soft-
ware (Microsoft Excel, Microsoft, Redmond, WA, USA, 2003).

To ensure robustness and feasibility of the questionnaires,
they were piloted among staff and patients at site A and
adapted based on feedback prior to use in the study. Any pa-
tients who required help with literacy were aided by the project
lead appropriately.

Data analysis

Categorical data were summarized as frequency (%) and con-
tinuous data as mean [standard deviation (SD)] or median
[interquartile range (IQR)] as appropriate. Characteristics of par-
ticipants from each of the four sites were compared using a
one-way analysis of variance, Kruskal–Wallis test, v2 test or
Fisher’s exact test, as appropriate. Proportions of participants
reporting cycle ergometry while on dialysis pre- and post-
intervention were compared using a v2 test. For all other out-
comes, all pre- and post-intervention data were summarized
and compared using a two-sample t-test, v2 test or Fisher’s
exact test, as appropriate. Perception and belief data from

Fig. 1. Root-cause analysis: barriers to EOD.
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questionnaire responses were dichotomized into agreeing or
disagreeing by combining responses ‘agree’ or ‘strongly agree’
and ‘disagree’ or ‘strongly disagree’. An alpha level of 0.05 was
used for all statistical tests. Uptake of EOD was expected to in-

crease to 40% of patients. A power calculation based on an ap-
proximate current uptake of exercise of 25% and a 95%
confidence interval determined a sample size of 152 patients to
give statistical power of 99%. Power calculation and all other
statistical analyses were undertaken using STATA 11ME
(StataCorp, College Station, TX, USA) and SPSS version 17 (SPSS,
Chicago, IL, USA).

Results
Outcomes

Participants and EOD sites. Three hundred and five dialysis pa-
tients were available for inclusion in the study. After applying

eligibility criteria, 177 patients and 86 members of clinical staff
[nurses and health care assistants (HCAs)] were eligible for
study inclusion.

Non-uniformity of patient groups across sites was confirmed
(Table 3).

All 177 eligible patients completed questionnaires pre-
intervention and 134 (76%) were completed post-intervention.
Reasons for non-completion included patient unavailable
(n¼ 20), patient declined (n¼ 14), medical condition changed
(e.g. transplant; n¼ 5), death (n¼ 2), acute illness (n¼ 1) and out
of trust transfer (n¼ 1).

Return rates for initial questionnaires from clinical staff
were 28 (33%) for exercise behaviour and 32 (37%) for exercise
belief. This decreased to 21 (24%) and 20 (24%), respectively, at
week 12. Low response rates were partly attributed to staff ab-
sence due to planned leave or sickness.

EOD uptake. The proportion of patients across all sites who re-
ported a lifetime prevalence of EOD participation showed a

Table 2. Interventions

Intervention component Details

1. Clinical staff education sessions • Project lead delivery of one-to-one or group sessions (method of delivery adapted to suit the sat-
ellite site)

• Interactive PowerPoint presentation consisting of current guidelines, evidence-base for EOD, im-
provement strategies identified and developed at satellite site A, objectives of the QI project

• Opportunity for clinical staff to voice concerns/share perceived barriers and project lead–facili-
tated collaborative problem solving

2. Appointment of permanent
clinical staff advocate for EOD
(Exercise Link Practitioner)

• Exercise link practitioners at each site appointed prior to intervention commencement (nurse or
HCA)

• Responsibility: facilitating EOD programme in project lead’s absence
• Training provided: patient and staff motivation, background details on motivation schemes,

identification of patient for review, reporting equipment issues and maintaining exercise lists
• Link practitioners encouraged to contact the physiotherapist for support if necessary at any

time
• Sites D and E each appointed one link practitioner, sites B and C appointed two. The difference

reflected staffing levels at different sites
3. Motivational schemes and

improved access to literature
promoting EOD

• Display posters by TIME renal rehabilitation [26] on the dialysis units
• Introduction of TIME ‘Cycle around Britain’ map [26]. This encourages participants to mark off

blocks of time to reflect exercise duration on a graphic map of the UK, receiving postcards along
the way and a certificate upon completion

• Supply leaflets to unit waiting areas, optimizing access to information for all patients attending
dialysis

4. Patient education sessions • Provision of one-to-one 10-min education session to patient participants by project lead
• Interactive PowerPoint presentation (at chairside during dialysis) consisting of benefits and risks

of EOD, cycle ergometry rationale
• Discussion encouraged, with additional content adapted to individual
• Patients offered opportunity for a personalized EOD review or initial assessment if they have yet

to commence EOD
• Education sessions complemented by a leaflet reiterating content

5. Improvement and standardization
in documentation of EOD

• Assessment sheet created in line with evidence-based guidelines and completed for each
participant

• Outcome measures and patient-centred goals recorded
• Quick identification of EOD activity facilitated by the use of a ‘traffic light system’ indicating the

level of necessary support from nursing staff
6. Provision of appropriate and fully

functioning equipment

• Equipment at sites assessed and documented
• Storage issues identified and solutions identified
• Faulty equipment identified and repairs facilitated/alternatives supplied
• Recommendations for purchase of new equipment drafted and supplied to clinical staff

7. Provision of training and support
for clinical staff

• Provision of education and demonstration
• Guidelines drafted and made available to all clinical staff
• Practice sessions organized
• Provision of training/supporting documents adapted to suit the needs of the unit, responding to

variations in equipment, environment and staff
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statistically significantly increase from 43.9% pre-intervention to
77.9% post-intervention [v2 (1, N¼ 127)¼ 35.37, P< 0.001].
Proportions of patients reporting a 3-month prevalence of EOD
participation increased from 23.3% to 74.3% [v2 (1, N¼ 174)¼ 44.18,
P< 0.001]. Of those exercising, frequency and duration of EOD
showed no statistically significant change. The percentage of indi-
viduals who reported using weights when on dialysis decreased
from 30.2 to 13.9% [v2 (1, N¼ 136)¼ 9.00, P¼ 0.003]. There was no
significant change in patient-reported exercise behaviour outside
dialysis sessions [v2 (1, N¼ 162)¼ 0.87, P¼ 0.352].

Patient belief. There were positive changes in beliefs that ex-
ercise slows down the rate of bone disease, with the proportion
of respondents agreeing increasing from 73.8 to 90.6%,
(P¼ 0.010, Fisher’s exact test). Participants disagreeing with the
statement ‘I have a lack of understanding on how to carry out
exercise’ increased from 64.1 to 79% (P¼ 0.016, Fisher’s exact
test). There was a small but statistically significant increase in
those disagreeing with the belief that exercise is harmful to the
health of dialysis patients: 11.3 to 14.2% [v2 (3, N¼ 141)¼ 8.23,
P¼ 0.042].

Post-intervention, patients more often identified the follow-
ing reasons for not exercising: not yet being assessed to exercise
(P< 0.001, Fisher’s exact test), exercising enough already else-
where [v2 (1, N¼ 311)¼ 5.7056, P¼ 0.017] and being busy at home
[v2 (1, N ¼ 311)¼ 8.5722, P¼ 0.003] (Supplementary appendix 8).
There were no statistically significant changes in patient-
reported variables that would encourage more frequent exercise
pre-intervention to post-intervention.

Clinician perception and beliefs. All clinicians reported a signifi-
cant increase in confidence preparing a patient for EOD
(Supplementary appendix 9), with median responses rising
post-intervention (P¼ 0.008, Fisher’s exact test). The proportion
of clinical staff reporting that HCAs were most responsible for
encouraging EOD rose from 21.4 to 61.9% (P¼ 0.004, Fisher’s
exact test). There was an increase in the proportion of respond-
ents who agreed or strongly agreed with the statement ‘nursing
staff do not always have the time to help with exercise equip-
ment’, from 45.2 to 66.6% (P¼ 0.055, Fisher’s exact test).
Although the proportion of patients who disagreed with the
statement ‘frequent tiredness stops exercise participation’
increased from 0 to 14.3% (P¼ 0.028, Fisher’s exact test), there
was an increase in those agreeing that exercise is not suitable
for patients with multiple health problems, from 12.6 to 38.1%
(P¼ 0.013, Fisher’s exact test).

Discussion
Summary

This study is the first to report on the planning and introduction
of practice improvement across multiple dialysis sites with
non-uniform patient demographics and clinical presentations.
Improvement strategies were identified and effectively and effi-
ciently introduced through a transparent, reproducible 12-week
plan that aimed to address barriers to EOD.

A significant increase in the proportion of patients trying
EOD and the proportion of those reporting participation in EOD
in the previous quarter ensued. Our results suggest that there is
potential to address barriers and increase acceptance of EOD to
establish an exercise culture within satellite units. However,
there remains, mixed beliefs of patients and staff suggesting a
mismatch between need and operational provision.

Relation to other evidence

Most literature regarding EOD focuses on the biomedical benefits
[7, 9], which provided the rationale for local EOD delivery and
prompted this QI project. However, EOD becomes questionable if
patient uptake limits its application. Clinical trials demand strict
adherence to EOD protocols to establish causal relationships.
This does not translate directly to a complex clinical context,
with fluctuating motivation levels, logistic factors and equipment
issues. Within this real-world, pragmatic context, patient-
perceived markers are arguably more relevant to ensure sus-
tained participation. Considering not only the physical presenta-
tion but also the psychological components allows a more
targeted approach in implementing EOD, as demonstrated in this
study. While we have shown that it is possible to improve EOD
uptake across diverse satellite units, our data and that of others
[12, 13] show that not all patients participate in EOD. The specific
EOD type, intensity, frequency and support for patients within
their socio-medical context is now the challenge, with realist
approaches promising a method of inquiry [25].

Patient-perceived physical barriers cited in the literature,
such as shortness of breath, fatigue, muscle cramps, decreased
muscle strength and the presence of comorbidities [13, 14], are
not in themselves contraindications to EOD. Instead, they have
been argued to represent patients’ perception of the disease
burden, and our results suggest that there is interest from pa-
tients to participate in EOD despite perceived physical barriers,
reflecting existing published research [13]. Motivation and

Table 3. Comparison of participant characteristics across control site (A) and intervention sites (B-E)

groups Site A Site B Site C Site D Site E P-value

Age (years), mean (SD) 65 (14) 56.2 (13.1) 73 (11.9) 70 (10.9) 66 (13.5) <0.001
Sex, n (%) 0.461
Male 45 (54.9) 24 (53.3) 31 (57.4) 24 (70.6) 28 (60.9)
Female 37 (45.1) 21 (46.7) 23 (42.6) 10 (29.4) 18 (39.1)

Ethnicitya, n (%) <0.001
White 34 (41) 13 (29.6) 54 (100) 30 (90.9) 16 (34.8)
Black 40 (48.8) 25 (56.8) 0 (0) 1 (3) 24 (52.2)
Other 8 (20) 6 (13.6) 0 (0) 2 (6.1) 6 (13)

Length of time on dialysisa

(days), mean (range)
1808.7 (37–6574) 1229 (789–2197) 502.5 (865–2103) 915 (670–1735) 1503 (1133–2077) 0.019

Charlston comorbidity indexa,
mean (SD)

4.5 (1.85) 4.53 (1.8) 6.5 (2.2) 6.4 (1.9) 5.5 (18) <0.001

Hand grip strength, median (IQR) unavailable 20.6 (16.6–25.3) 19.0 (10.0–28.0) 18.6 (10.7–28) 18.7 (14–26.6) 0.702

aSignificant differences across.
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structure provided by physiotherapist-led intervention and
streamlining of service delivery are the most likely causes of
increased EOD participation.

Interpretation

Clinician-reported beliefs demonstrated a favourable under-
standing of exercise at baseline, with significant positive
change in perceptions of confidence in setting up patients on
EOD post-intervention. Patients’ baseline exercise beliefs dem-
onstrated a generally good level of understanding too, and sig-
nificant improvements were reported post-intervention with
regard to the impact of exercise on bone health and ability to
carry out EOD. The pre-intervention root-cause analysis con-
ducted at site A revealed that clinical staff felt they lack time,
deprioritizing EOD in the dialysis process. Despite educational
components of the intervention focusing on the suspected
benefits of EOD and training demonstrating the safety and ease
of set-up, a high proportion of clinical staff post-intervention
continued to report not having time to help with exercise equip-
ment. It is possible that patient and clinical staff non-response
to the study may reflect a level of apathy towards EOD or the QI
project. Nursing staff may continue to believe that EOD provi-
sion is outside of their clinical role, reflected by the captured be-
lief that EOD is the domain of physiotherapy (95.2% post-
intervention). These findings suggest that clinicians and pa-
tients have an understanding of the benefits of exercise and
welcomed strategies to engender it, but enacting changes in be-
haviours is not optimal. Psycho-educative methodologies [26,
27] may be the next step in grounding change at the clinician
and patient level.

Delgado and Johansen [13] have argued for the development
of motivational strategies that acknowledge patient-perceived
time and disease burdens, and the importance of integrating
self-management education into CKD exercise rehabilitation
has been recognized with exercise counselling in conjunction
with exercise being promoted [28, 29]. While the results of this
QI project may be subject to response bias, the fact that patient-
reported rates for trialling EOD/participating in the last
3 months increased so significantly suggests that, at least, the
benefits of EOD were understood.

Both the reduction in patients undertaking resistance train-
ing and the increase in patients believing that exercise is un-
suitable for people with multiple health problems were
intriguing results. Since our purpose was to increase the uptake
of EOD, these findings should be explored in future studies.
Nonetheless, our interpretation is that being exposed to sys-
tematic EOD might have caused patients’ fear of movement, or
kinesiophobia, to manifest and resistive training (i.e. using
weights in open kinematic-chain reciprocal movement) repre-
sented a greater threat than cycle ergometry. Kinesiophobia is
an attribute typically associated with chronic pain syndromes,
but might also relate with other chronic conditions [30], with
high levels of kinesiophobia associated with low self-efficacy,
low self-regulated PA, length of dialysis and reduced creatinine
clearance in renal transplant patients [31]. While we are unable
to provide any data to support it, these surprising findings
might be attributed to an interaction between exercise type and
illness vulnerability cognitions and perceived threat of injury or
re-injury resulting in fear of movement.

In addition, it was interesting that patients’ reports of
not yet being assessed for exercise increased during the QI
intervention despite an exercise assessment being included in
the intervention. Two factors might explain this finding. First,

confidence to participate in PA might be influenced by co-
morbidity where exercise-induced physical symptoms are mis-
interpreted as health threats, causing fear and distress that can
decrease self-efficacy [32]. Second, our pre-assessment in-
formed the EOD dose that deliberately worked patients at a
moderate intensity to minimize high-intensity unpleasantness
[33] and was also designed to convey a positive knowledge
about exercising. While knowledge acquisition is a necessary
factor in changing behaviour, it is not usually sufficient by itself
and influences to change health behaviour must usually come
from sources in addition to, or instead of, factual knowledge,
including behavioural modification interventions [34].
Inadvertently, it is, therefore, possible that our exercise pre-
assessment adversely affected patients’ perceptions of health
risk and exercise knowledge.

Supervision of PA interventions is contentious; meta-
analyses suggest it is costly and no more effective than inde-
pendent motivational or behavioural educational approaches in
increasing PA in patients with chronic health conditions [35].
However, we agree with the position that rehabilitation models
promoting EOD self-management, including behavioural modi-
fication interventions [11], requires sustained involvement of
renal physiotherapists [18] and initial capital costs with which
to acquire PA equipment (e.g. cycle ergometers). This would re-
duce the time pressures that continue to be reported by other
clinical staff and concurs with Ridley et al.’s [36] proposition
that an exercise professional should be present at dialysis units
for at least 2 days per week. The supervision and support this
would confer could act to offset reports of EOD rates reducing
over time, and is in keeping with evidence of longer-term com-
pliance with supervised exercise programmes [11]. While it is
well accepted that PA as a health promotion activity has signifi-
cant cost benefits to society [37], to our knowledge there is no
robust study examining health care utilization cost benefits in
increasing PA for patients with established chronic conditions,
and future work is needed to establish this.

Limitations

This study was designed to be quasi-experimental, because it
would have been unethical to abbreviate existing exercise provi-
sion at the units. Furthermore, we were not confident that we
could control contamination between patient groups within the
diverse units, and selection of a control site would be a chal-
lenge. We acknowledge, therefore, that our results cannot be
causally related nor generalized. Nonetheless, a strength of the
study is that we have provided evidence that EOD uptake can be
positively influenced across multiple sites, and future work can
investigate causal relationships. Nominal development of the
questionnaires used was due to available resources and we ac-
knowledge susceptibility to response bias. A limitation of the
adapted questionnaire [20] was the revision of response catego-
ries to ‘strongly agree’, ‘agree’, ‘disagree’ and ‘strongly disagree’,
with no intermediate option. Respondents were required to
make a polarized decision that might not capture their view.

A single project lead across multiple geographical sites
meant it was a challenge with staff shifts and patient appoint-
ment times to collect completed questionnaires, reflected in our
disappointing return rates, which we acknowledge. Future mul-
tisite studies should allocate appropriate research staff costs to
maximize return rates.

Consultant nephrologists, while involved in the consultation
and broad implementation of intervention strategies for this QI
project, were not involved with the specific interventions to
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promote organizational change. Arguably, change in clinical en-
vironments occurs from the top down; in the future, senior clin-
icians should be fully integrated in the QI activity.

The use of self-reports of EOD frequency and duration rather
than objective measurement limits reliability of the results and
may be subject to social desirability bias. However, such meas-
urement was beyond the scope of clinical governance we were
subject to and the pragmatics of real QI.

Conclusion

We successfully implemented a positive change in the uptake
of EOD in five disparate satellite dialysis units and have pro-
vided evidence of the specific challenges that remain. The sus-
tainability of the intervention is unknown and EOD
maintenance requires further investigation. Nonetheless, these
results provide evidence that an exercise culture within mul-
tiple dialysis units can be established. National guidelines
should encourage that exercise provision be incorporated into
future service planning to facilitate this captive audience to-
wards self-management of this global health problem.

Supplementary data

Supplementary data are available online at http://ckj.oxford
journals.org.
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