
Singapore Med J 2014; 55(9): 476-482 
doi: 10.11622/smedj.2014119

Original  Art ic le

476

1Department of Nursing Science, 2Department of Medicine, 3Department of Social and Preventive Medicine, Faculty of Medicine, University of Malaya, Kuala Lumpur, Malaysia

Correspondence: Dr Pathmawathi Subramanian, Senior Lecturer, Department of Nursing Science, Faculty of Medicine, University of Malaya, 50603 Kuala Lumpur, Malaysia. 
pathmawathi@um.edu.my

INTRODUCTION
Patients with end-stage renal disease develop many complications 
due to the multisystem effects of renal failure and its treatment. 
Among these, fatigue is often considered by patients to be the most 
bothersome symptom, as it deprives them of a normal life. Studies 
have shown that fatigue is significantly associated with the presence 
of sleep problems, poor physical health status and depression 
among patients receiving haemodialysis.(1-4) Cupisiti et al reported 
that inactivity and reduced physical functioning and performance 
among patients with renal failure are caused by fatigue, which in 
turn leads to a sedentary lifestyle.(5) According to Wong and Ong, 
fatigue not only impacts the quality of life but also increases the risk 
of cardiac disease in these patients, as it fosters a sedentary lifestyle.(6)

Over the years, evidence from published studies has 
emphasised the importance of exercise for improving the 
wellbeing of dialysis patients, even as several studies have 
suggested that physical inactivity in dialysis patients is often 
defined by a lack of health-enhancing moderate-to-vigorous 
activity.(2,5,7-9) Chang et al reported that improvements in physical 
fitness and psychological function, which translated to improved 
quality of life, were noted in patients with chronic kidney disease 
who exercised.(10) Others have found that exercise programmes 
of mild-to-moderate intensity improved fatigue and quality of 
sleep, the two main factors that are believed to contribute to poor 
quality of life among patients with renal failure.(11-14)

Notwithstanding the above findings, the prescription of 
exercise for the rehabilitation of dialysis patients in Malaysia 
is still in its infancy. We undertook the present study to gain 
insights into the effects of exercise on fatigue and quality of sleep 
among dialysis patients in the country, and to ascertain its ability 
to enhance patients’ quality of life. We aimed to determine the 
effectiveness of a predialysis low-to-moderate-intensity exercise 
programme for reducing fatigue and improving sleep disorders 
among long-term haemodialysis patients, as well as gauge 
patients’ perception of the programme.

METHODS
A quasi-experimental, non-equivalent groups pretest and posttest 
design was used to study the effectiveness of a simple low-to-
moderate-intensity exercise programme for the management of 
fatigue and sleep disorders in long-term haemodialysis patients. 
Participants were recruited from two haemodialysis centres in 
Kuala Lumpur, Malaysia, and voluntarily enrolled into the exercise 
programme. Inclusion criteria were patients aged ≥ 18 years, a 
minimum duration of six months of regular haemodialysis with 
dialysis efficiency (Kt/V) results > 1.0, controlled systolic blood 
pressure (range 110–180 mmHg), no evidence of shortness of 
breath on rest, haemoglobin level ≥ 9.5 g/dL, and fatigue score 
< 43 based on the Functional Assessment of Chronic Illness 
Therapy (FACIT)-fatigue scale.(11) Exclusion criteria were patients 
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with chronic obstructive pulmonary disease, symptomatic cardiac 
disease, active infection and severe musculoskeletal disorders. 
Participants who were already on regular physical fitness regimens 
were also excluded.

A total of 102 patients undergoing long-term haemodialysis 
treatment at two haemodialysis centres during the study period 
were invited to take part in the study. Of these, only 73 patients 
volunteered to participate. Following the application of the 
inclusion and exclusion criteria, the number of eligible potential 
participants dropped to 55. Among these, 28  patients agreed 
to participate in the exercise programme and the remaining 
27 patients were placed in the control group. Ethics approval 
was obtained from the hospital’s ethics committee. All patients 
were provided with information on the exercise programme and 
consent was obtained from all patients who agreed to participate 
in the study.

Assessments of fatigue and sleep disorder levels were 
conducted using self-reported questionnaires at baseline and post 
intervention for both patient groups. The exercise programme was 
conducted before dialysis three times a week for 12 weeks. The 
control group was asked to maintain their current lifestyle during 
that period. For patients in the exercise group, their perception of 
the exercise programme was also determined using self-reported 
questionnaires after the intervention.

Patients in the exercise group were assigned regular flexibility 
and strengthening exercises for about 30–40 min prior to each 
dialysis session, with three sessions arranged every week. 
The exercise programme was based on the book Exercise: 
A  Guide for People on Dialysis by Patricia Painter.(7) During 
the first few sessions, a qualified physical trainer was present to 
instruct patients on the correct techniques, and to increase their 
confidence and competence. Each exercise session commenced 
with five repetitions of deep breathing exercises, where patients 
were instructed to inhale through the nose, retain their breath and 
then exhale slowly. This was followed by flexibility exercises, 
where patients were required to gently stretch their muscles 
until light tension was felt on the concentrated muscles for 10 s. 
Each step was repeated five times. After the flexibility exercises, 
strength exercises were performed for the next 30 min. Patients 
were required to perform strength exercises until they achieved 
a level of 12–13 (60% work effort), based on the Rated Perceived 
Exertion (RPE) scale.(12) The intensity of the exercise was adjusted 
according to individual capabilities. Patients were allowed to 
rest when they felt tired. Every session ended with relaxation 
exercises, where patients were instructed to sit still and close 
their eyes while breathing deeply for five times. Music was 
played during the exercise session to create a calm and relaxing 
environment. No injury or decline in health condition related to 
the exercise programme was noted among patients throughout 
the study period.

Fatigue levels experienced in the seven days preceding the 
exercise programme were measured using the Malay version of 
the self-reported FACIT-fatigue scale, a 13-item questionnaire 
with a five-point Likert scale and scores ranging from 0–52, with 
a lower score indicating a higher level of fatigue. Although the 

cutoff score was 43, patients who scored lower than 43 were 
included in our study, as the lower score was taken to represent 
higher fatigue levels in our patients.(13) This tool assesses multiple 
aspects of fatigue and its impact on daily life, and included 
questions on tiredness, weakness, difficulty in carrying out one’s 
usual activities and measurement of one’s degree of fatigue.

Sleep disorders were assessed using the Malay version of 
the Pittsburgh Sleep Quality Index (PSQI).(14) A total of 19 self-
reported questions assessed sleep quality, frequency and severity 
of specific sleep-related problems during the previous month, and 
categorised patients as either good or poor sleepers. The 19 items 
were grouped into seven components (sleep quality, sleep latency, 
sleep duration, habitual sleep efficiency, sleep disturbance, use 
of sleep medications and daytime dysfunctions) and scored from 
0–3 (0 = very good; 1 = fairly good; 2 = fairly bad; 3 = very bad). 
The scores were added to yield a global PSQI score in the range 
0–21, with a higher score indicating poorer sleep quality. A global 
PSQI score ≥ 5 was suggestive of significant sleep disorders and 
indicated that the person was a poor sleeper.

A questionnaire was also developed to determine patients’ 
perception of the exercise programme based on the self-
determination theory,(15) which emphasises the creation of an 
environment that provides autonomy, competence and relatedness 
to achieve intrinsic motivation. Questions that assessed the three 
components of intrinsic motivation were created to examine 
patients’ changed behaviour following intervention. This was 
a ten-item, self-reported questionnaire with a three-point Likert 
scale (0 = not true; 1 = sometimes true; 2 = true).

Reliability tests were conducted for the aforementioned three 
instruments. Cronbach’s alpha was 0.72 for the Malay version of 
the FACIT-fatigue scale, while that for the Malay version of the 
PSQI was 0.81. For our self-developed questionnaire on patients’ 
perception of the exercise programme, which was tested on eight 
patients, Cronbach’s alpha was 0.88, thus confirming its internal 
consistency. For validity, the contents of the three questionnaires 
were validated by a clinical nephrologist and a renal clinical 
nurse lecturer.

Data was analysed using the Statistical Package for the Social 
Sciences version 16 (SPSS Inc, Chicago, IL, USA). Descriptive 
statistics (in terms of mean ± standard deviation and frequency) 
were calculated for variables such as age, gender, marital status, 
education, employment, duration on haemodialysis, fatigue, 
sleep disorders and perception of exercise. Independent t-test 
was used to compare patient characteristics between the exercise 
and control groups. Paired sample t-test was used to compare the 
changes within the groups. Cohen’s effect size was calculated 
to determine the effectiveness of the exercise programme. 
A p-value < 0.05 was considered to be statistically significant. 
Cronbach’s alpha reliability coefficient was used to assess the 
internal consistency of the study questionnaires, with acceptance 
value set at 0.7.

RESULTS
A total of 55 patients agreed to participate in the study – 28 patients 
were included in the exercise group and 27 in the control group. 
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However, among the patients in the exercise group, four withdrew 
from the exercise programme at the initial stage and four were 
excluded from the study – one patient was excluded due to eye 
infection, while three were excluded due to transportation-related 
difficulties that affected attendance. Finally, 47 patients completed 
the study – 20 (71%) patients in the exercise group and 27 (100%) 
in the control group.

The mean age of the patients was 57.1 ± 8.8 (range 40–74) years 
(Table I). The majority of patients (n = 41, 87.2%) were unemployed. 
With respect to gender, there was a near-equal distribution of men 
(n = 26) and women (n = 21). Most of the patients (n = 33, 70.2%) 
had received haemodialysis for five years or more.

Table II shows the effect of exercise on fatigue level. The mean 
fatigue score at baseline among all 47 patients was 32.3 ± 9.4. 
The control group had higher mean fatigue scores at baseline 
than the exercise group (34.1 ± 8.3 vs. 30.0 ± 10.9, Table II), 
indicating that, prior to treatment, patients in the exercise group 
were more fatigued than those in the control group. The lowest 
fatigue score among patients in the exercise group was 10, 
which further reinforced the fact that patients in this group were 
more fatigued. However, independent sample t-test of baseline 
fatigue scores showed no statistically significant difference in the 
fatigue levels of patients in the two groups (p > 0.05).

Data from the paired sample t-test indicated that, in the 
exercise group, mean post-treatment fatigue scores were higher 
than the pre-treatment levels (40.5 ± 7.9 vs. 30.0 ± 10.9). The 
minimum range for fatigue scores in the exercise group increased 

from 10 to 22, reflecting an improvement in post-treatment 
fatigue levels. In the control group, however, the mean fatigue 
score decreased from 34.1 ± 8.3 pre-treatment to 31.9 ± 9.2 
post-treatment, indicating that fatigue levels worsened in these 
patients during the study period (Table II & Fig. 1). The calculated 
effect size for the exercise group (d = −1.1) indicated a large effect 
size, establishing that there was improvement in the fatigue level 
following exercise. Meanwhile, in the control group, a moderate 
effect size (d = 0.5) was evident.

On the self-reported FACIT-fatigue scale, the highest mean 
scores were seen for the items ‘need to sleep during daytime’ 

Table I. Demographic characteristic of the participants.

Variable No. (%) p‑value

Overall
(n = 47)

Exercise group
(n = 20)

Control group
(n = 27)

Age* (yrs) 57.1 ± 8.8 (40–74) 56.3 ± 8.5 (41–71) 57.9 ± 8.9 (40–74) 0.54†

Gender
Male
Female

26 (55.3)
21 (44.7)

12 (60.0)
8 (40.0)

14 (51.9)
13 (48.1)

0.58

Marital status
Married
Single

41 (87.2)
6 (12.8)

18 (90.0)
2 (10.0)

23 (85.2)
4 (14.8)

0.63

Education level
Primary
Secondary
Tertiary

26 (55.3)
19 (40.4)
2 (4.3)

9 (45.0)
9 (45.0)
2 (10.0)

17 (63.0)
10 (37.0)

‑

0.17

Employment status
Yes
No

6 (12.8)
41 (87.2)

3 (15.0)
17 (85.0)

3 (11.1)
24 (88.9)

0.69

Duration of haemodialysis
6 mths to < 5 yrs
≥ 5 yrs

14 (29.8)
33 (70.2)

9 (45.0)
11 (55.0)

5 (18.5)
22 (81.5)

0.05

*Data is presented as mean ± standard deviation (range). †p‑value was calculated using independent sample t‑test.

Table II. Effects of exercise on fatigue score.

Group Fatigue score* t df p‑value Effect 
sizePre‑treatment Post‑treatment Mean difference

Exercise 30.0 ± 10.9 40.5 ± 7.9 −10.6 ± 9.2 −5.2 19 < 0.001 −1.1

Control 34.1 ± 8.3 31.9 ± 9.2 2.1 ± 4.3 2.6 26 0.016 0.5

*Data is presented as mean ± standard deviation.

Fig. 1 Effects of exercise on fatigue scores.
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(2.6 ± 3.2), ‘feeling fatigued’ (2.0 ± 1.4), ‘feeling tired’ (1.9 ± 1.2) 
and ‘feeling weak’ (1.8 ± 1.3). Lower mean scores were seen for 
the items ‘need help in doing usual activities’ (0.9 ± 1.1), ‘have 
trouble starting’ (1.0 ± 1.2) and ‘finishing things’ (1.0  ±  1.2). 
However, the item ‘I have energy’ also scored 2.0 ± 0.6, 
suggesting that patients were not severely affected by fatigue. 
Among the subscales, the mean score for the item ‘I need to 
sleep during the day’ decreased from 2.4 ± 1.5 pre-treatment to 
1.1 ± 1.1 post-treatment. Reductions were also seen in all other 
items. There was improvement in the score for the item ‘I have 
energy’ from 2.1 ± 0.6 pre-treatment to 2.5 ± 1.0 post-treatment, 
and in other abilities to perform routine chores. The mean score 
for all items in the subscales showed deterioration in condition.

Table III shows the effect of exercise on the level of sleep 
quality. The mean global PSQI score at baseline among all patients 
was 9.7 ± 3.1, with 42 (89.4%) patients rated as poor sleepers. The 
mean PSQI scores at baseline were higher in the exercise group 
than in the control group (10.1 ± 3.8 vs. 9.3 ± 2.9), indicating that 
patients in the exercise group had poorer quality of sleep prior to 
treatment. However, independent sample t-test of baseline PSQI 
scores showed no statistically significant difference in the quality 
of sleep of patients in the two groups (p > 0.05).

Data from the paired sample t-test indicate that, in the exercise 
group, mean global PSQI scores were lower post-treatment than 
pre-treatment (7.6 ± 3.3 vs. 10.1 ± 3.8). In contrast, in the control 
group, the mean global PSQI score was higher post-treatment than 
pre-treatment (10. 7 ± 2.9 vs. 9.3 ± 2.9), indicating a worsening of 
sleep disorders and deterioration of sleep quality in these patients 
over the study period (Table III & Fig. 2). The calculated effect size for 
the exercise group (d = 1.0) indicated a large effect size, suggesting 
improvement in sleep disorders following exercise. Meanwhile, in 
the control group, the effect size was more moderate (d = −0.8).

The subscale scores were separately analysed for the control 
and exercise groups. On the self-reported PSQI questionnaire, 
the highest mean score was seen for the component ‘habitual 
sleep efficacy’ (1.9 ± 0.2). When analysed separately, this item 
obtained the highest scores for both patient groups (median 3.0; 
interquartile range 0). Independent sample t-test and Mann-
Whitney U test of the PSQI scores indicated that there was no 
statistically significant difference in the global PSQI scores for 
any item between the two groups (p > 0.05).

Although the majority of patients (n = 14, 70%) in the exercise 
group continued to be considered poor sleepers based on the 
assessment of sleep quality, there was an increment in the number 
of patients (n = 3, 15%) who were deemed to be good sleepers 
after the exercise programme. In the exercise group, all items on 
the self-reported PSQI questionnaire, except for the item ‘habitual 
sleep efficacy’, scored lower after the exercise programme, 
indicating improvement in sleep quality post-treatment. For the 
item ‘habitual sleep efficacy’, no difference was observed in 
the  mean pre-treatment and post-treatment scores. However, 
in the control group, all items, except ‘habitual sleep efficacy’, 
showed an increase in mean scores at the end of the exercise 
programme, indicating deterioration in sleep quality during the 
study period. Similar to the exercise group, no difference was 
observed in the mean pre-treatment and post-treatment scores 
for control group patients as well.

In terms of patient perception of the exercise programme, the 
majority of patients in the exercise group (n = 11, 55%) agreed that 
their quality of life improved following the exercise programme. All 
the patients (n = 20) felt that the exercises were easy to perform. 
They also indicated that they derived pleasure from exercising 
and were confident enough to perform the exercises at home. 
However, most patients preferred to exercise at the centres 
(n = 14), as they felt that it was more enjoyable (n = 20) and they 
were being cared for (n = 20). Even though all the patients agreed 
that it was important to exercise regularly, six patients did not see 
any value in the benefits of exercise.

DISCUSSION
In Malaysia, the prescription of exercise for the rehabilitation 
of patients on dialysis is still in its infancy. The purpose of the 
present study was to determine the effectiveness of a predialysis 
low-to-moderate-intensity exercise programme for improving the 
quality of life of patients on long-term haemodialysis, through the 
reduction of fatigue and improvement of sleep disorders.

Demographically, our study cohort was representative of the 
Malaysian dialysis population – the mean age and distribution of 
genders in our study are in agreement with those of a previous 

Table III. Effects of exercise on the global Pittsburgh Sleep Quality Index (PSQI) score.

Group PSQI score* t df p‑value Effect 
sizePre‑treatment Post‑treatment Mean difference

Exercise 10.1 ± 3.8 7.6 ± 3.3 2.5 ± 2.4 4.6 19 < 0.001 1.0

Control 9.3 ± 2.9 10.7 ± 2.9 −1.4 ± 1.8 −4.0 26 < 0.001 −0.8

*Data is presented as mean ± standard deviation.

Fig. 2 Effects of exercise on the Pittsburgh Sleep Quality Index score.
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study(16) conducted among this population. According to the 
18th Report of the Malaysian Dialysis and Transplant Registry, 
the majority of dialysis patients in Malaysia were over 55 years 
old, and the male-to-female ratio had remained between 45% 
and 55% since 2001, indicating that a near-equal number of men 
and women in the country undergo dialysis.(16) In addition, the 
majority of our patients (70.2%) had been receiving haemodialysis 
for five years or more and most (87.2%) were unemployed, which 
increased their risk of leading a sedentary lifestyle.

Our study aimed to identify the outcome of two dependent 
variables – fatigue and sleep disorders – in long-term haemodialysis 
patients who participated in a simple exercise programme. To our 
knowledge, this is the only study that examined the outcome of a 
simple exercise programme, not involving vigorous exercises (such 
as aerobics, cycling or walking), in this patient population. Our 
exercise programme was planned to enable patients to achieve 
a work effort of at least 60%–80% based on the RPE scale. This 
was to ensure that patients would derive cardiovascular health 
benefits from the programme, as well as improvements in outcome, 
despite the simplicity of the exercises.(17) As most dialysis providers 
in Malaysia are from the private sector and non-governmental 
organisations, proper gymnasiums or exercise equipment are 
not always available in these centres.(16) Furthermore, attending 
nurses are often not qualified to teach patients to perform vigorous 
exercises. Given these factors, our exercise programme was 
designed to be simple so that it could be easily taught and guided 
by a group of selected nurses.

Our findings on fatigue among long-term haemodialysis 
patients as a consequence of renal failure and dialysis treatment 
are also in agreement with those of an earlier published study.(18) 
In our study, patients in the exercise group experienced a higher 
level of fatigue prior to their participation in the exercise 
programme than those in the control group. This could be 
a contributing factor for their willingness to be part of the 
programme. However, we also noted that many patients whose 
quality of life was not severely affected by fatigue refused to 
exercise. These patients felt sufficiently energetic and capable of 
carrying out routine chores in spite of their need to sleep during 
the daytime in order to overcome tiredness and fatigue.

Olson highlighted that a person’s condition may further 
deteriorate if no timely interventions were made to overcome 
fatigue.(19) Similarly, Santhana et al reported that a lack of awareness 
and the acceptance of one’s condition as the norm for ageing and 
disease progression were key reasons people on dialysis did not 
change their behaviour.(20) As most patients in our study were 
over 55 years old and had been undergoing haemodialysis for 
five years or more, it was expected that their conditions would 
worsen over the years if no appropriate interventions were 
instituted to overcome fatigue. Hence, healthcare personnel play 
an important role in educating haemodialysis patients on the 
benefits of exercise, and in motivating and helping them to adopt 
a healthier lifestyle by engaging in exercise programmes that could 
help prevent further deterioration of their health condition.

As in the case of fatigue, we found that patients in the exercise 
group had more severe sleep disorders than those in the control 

group. Studies have reported a close relationship between fatigue 
and sleep disorders, suggesting that patients with higher levels of 
fatigue may also have poorer quality of sleep.(3,13) Merlino et al 
reported that the foremost sleep disorders faced by dialysis 
patients with end-stage renal disease were initiating sleep at 
night and fewer hours of nighttime sleep, fitting the definition of 
insomnia.(21) It is possible that insomnia could be related to the 
high incidence of daytime sleep in these patients. The majority 
of our patients reported the need to sleep during the day due to 
tiredness and fatigue, and this may be associated with difficulty 
in initiating sleep and having a good night’s sleep. Reinforcing 
the cycle, reduced nighttime sleep could subsequently lead to 
more tiredness, weakness and fatigue, thus increasing their need 
for daytime naps and perpetuating poor nighttime sleep in these 
patients.

Insomnia in our patients could also be associated with 
variables such as age and anxiety levels. For instance, 
Merlino  et  al reported that age was associated with sleep 
disorders.(21) Due to the older age of our cohort, it is possible that 
the prevalence of insomnia in our study was incidental to age. 
Studies by McCann and Boore(3) and Sklar et al(22) have reported 
high levels of depression among long-term haemodialysis patients, 
with factors such as enduring life with renal failure, long hours 
of haemodialysis and its complications, uncertainty about the 
future and financial issues being noted as the main causes of 
depression in these patients. Although there may have been a 
similar association between age and depression in our patients, 
this relationship was not investigated in our study.

The results of our study suggest that a simple flexibility and 
strengthening exercise programme, targeting a maximum work 
effort range of 60%–80%, could improve fatigue and sleep 
quality among long-term haemodialysis patients. Many patients 
reported that they were better able to perform routine chores 
and felt more energetic post-treatment. Similarly, patients also 
indicated improved nighttime sleep post-treatment. These findings 
are likely interrelated, as patients, being less fatigued during the 
daytime, would have had a reduced need for daytime sleep and 
thus experienced improved nighttime sleep.

Similar results were reported by Yutkuran et al,(23) Malagoni et al(24) 
and Reza et al.(25) However, these authors had employed different 
kinds of exercise programmes such as yoga-based exercises and 
aerobic training. Although earlier studies involving more vigorous 
exercise programmes generated positive outcomes similar to those 
of our study, increased muscular fatigue leading to high dropout 
rates was also reported.(23,26) In van Vilsteren et al’s study, older 
participants were reported to need a longer period to get used to 
vigorous exercises, and for that reason, require longer adjustment 
periods.(26) In our study, vigorous exercises could aggravate fatigue 
and lead to other complications during exercise, as many of our 
haemodialysis patients also had coexisting conditions such as 
diabetes mellitus, cardiovascular disease and anaemia. A sedentary 
lifestyle was further reinforced by factors such as older age, 
unemployment status and lack of knowledge. In all likelihood, 
the introduction of vigorous activity to our cohort may prove to 
be not only a burden but also a demotivating factor to patients’ 
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willingness to enroll or continue in the exercise programme. Taking 
this into account, a less vigorous exercise programme that could 
be modified according to the patients’ capabilities was thought to 
be more appropriate for our cohort.

We found that conducting the exercise programme on dialysis 
days prior to the dialysis sessions increased adherence to the 
programme among patients, indicating that patients were more 
willing to participate in exercises on these days. A low dropout 
rate was seen in our study, as 71% of patients completed the 
exercise programme. Cheema and Singh similarly reported that 
exercise training on non-dialysis days resulted in higher attrition 
rates when compared to dialysis days.(27) Practical reasons for this 
include additional transportation arrangements, costs and time 
required for exercise training on non-dialysis days, in addition 
to patients perceiving exercise on dialysis days as a routine 
activity prior to the dialysis session. These results suggest that, 
when prescribing exercise for the rehabilitation of haemodialysis 
patients, clinicians and healthcare personnel should bear in mind 
that conducting exercise training on dialysis days would be more 
feasible, convenient, effective and time-saving, and may promote 
greater exercise adherence among patients.

Achieving intrinsic motivation is an integral part of 
introducing permanent change in patient behaviour, such that 
patients would begin to engage in exercise for reasons such as 
self-satisfaction rather than pressure or rewards.(28) For exercise 
training to be truly meaningful, it is necessary that exercise ceases 
to be seen as a burden. To this end, the use of RPE was a success 
in our study, as it gave our patients the autonomy to control and 
modify the exercise regime according to their capabilities, and 
thus ensured that they did not feel pressured. However, although 
our patients considered regular exercise to be important and had 
the confidence to perform the exercises at home, many preferred 
the exercise sessions to be held at the dialysis centre. Also, we 
found that the 12-week exercise programme instituted in our 
study was not long enough to bring about permanent change in 
patient behaviour, as many patients did not value the benefits 
of exercise or wish to carry on with it at home after the study. 
These findings suggest a need for close monitoring and education 
of patients regarding the benefits of exercises so as to ensure 
that behavioural changes introduced as part of rehabilitation 
become permanent. Ryan and Deci found that patients enjoyed 
exercising in a group due to its increased socialising effects.(28) 
Many patients in our study likewise indicated that they enjoyed 
the group sessions more, and felt that they were being cared for 
and more motivated in the company of their friends. This likely 
contributed to the increased compliance of our patients (71% 
in the exercise group completed the programme), and suggests 
that centre-based exercise programmes for the rehabilitation of 
haemodialysis patients are preferred.

There were some limitations to our study. First, due to 
difficulties in recruiting patients for the morning shift, our 
sample size was small and lacked randomisation. Hence, it 
may not be possible to generalise our study findings. Second, as 
transportation was often a problem, many patients were unable 
to fully participate in the exercise sessions. Lastly, we did not 

investigate other health-related variables such as depression and 
the physical status of patients, which may have had a bearing 
on the results of our study. We suggest that future studies on 
the rehabilitation of haemodialysis patients assess the impact of 
exercise on their overall quality of life while taking into account 
all the aforementioned factors.

In conclusion, fatigue and quality of sleep were found 
to highly impact health-related quality of life in long-term 
haemodialysis patients. In our cohort of dialysis patients, a low-
to-moderate-intensity exercise programme improved fatigue and 
sleep quality, which brought about an overall improvement in 
their quality of life post-treatment, thus suggesting the importance 
of exercise among dialysis patients. We recommend that centre-
based exercise programmes be implemented for long-term 
haemodialysis patients in dialysis centres. Close collaboration and 
partnership between all stakeholders and healthcare personnel 
would be necessary to ensure the success of such programmes. 
Routine assessment of health-related quality of life should also 
be regularly conducted. Individual care plans and timely referrals 
to the appropriate teams are also pivotal. Such exercise facilities 
should become an integral part of the planning of future dialysis 
centres.
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