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ABSTRACT
Background:  Patients with end-stage kidney disease (ESKD) receiving peritoneal dialysis (PD) or 
haemodyalisis (PD) appear to be less physically active than healthy persons, a situation that could 
lead to reductions in quality of life. The aim of the present study was to assess and compare 
physical activity and health-related quality of life in renal patients on HD and PD programs.
Methods:  In May 2020, 130 patients (106 HD and 24 PD) were enrolled in a study of chronic 
dialysis programs. All participants received a questionnaire containing information on demographics, 
treatment, and co-morbidities. Physical activity was assessed using the International Physical 
Activity Questionnaire (IPAQ) short form, and quality of life was measured using the Kidney 
Disease Quality of Life-Short Form 12 (KDQOL-SF-12) questionnaire comprising mental (MCS) and 
physical components (PCS). Non-parametric statistical tests were executed with 0.05 as the level 
of significance.
Results: The physical activity of patients treated in both HD and PD programs could be considered 
as low, without a statistically significant difference between the two modalities. For the quality of 
life measures, we found a significant (p = .004) difference regarding Physical Component Summary 
(PCS) scores, with higher PCS scores in patients treated in the PD programme compared to HD. 
Furthermore, higher physical activity levels were associated with better quality of life parameters 
in both groups.
Conclusion:  This study confirms the importance of physical activity among dialysis patients with 
ESKD, suggesting that greater activity could be associated with a better quality of life.

1.  Introduction

The prevalence of chronic kidney disease (CKD) is increasing 
worldwide [1,2]. End-stage kidney disease is a life-threatening 
condition, although with advances in the quality of treat-
ment, patients can be maintained in a clinically better condi-
tion. One important indicator of the effectiveness and quality 
of such costly treatments is the quality of life, and one of the 
most important determinants of quality of life is physical 
activity [3,4]. It has been shown that increasing physical 
activity in such patients improves aerobic and functional 
capacity and has a positive impact on the quality of life [5]. 
The aim of measuring quality of life is to determine the 
impact of a given treatment on the patient’s daily life [6]. 
Previous studies have shown that the quality of life and 
amount of physical activity of kidney patients on chronic 
dialysis are lower than those of healthy individuals [6,7].

While institutional hemodialysis (HD) is the dominant 
renal replacement modality, the number of patients treated 
with peritoneal dialysis (PD) is increasing worldwide. The two 
treatment modalities are very different, and thus can affect 
patients’ levels of physical activity, physical functioning, and 
preferences for the type and location of exercise programs 
[8]. HD treatment takes place several times a week in an 
institutional setting and can be a good opportunity to con-
duct exercise programs and to inform patients of the impor-
tance of increasing physical activity. PD treatment is carried 
out in the patient’s own home and is thus less restrictive, 
and leisure activities are easier to arrange [9].

Recently, several studies have sought to determine 
whether there are significant differences in physical activity 
and quality of life between the two renal replacement 
modalities in dialysis patients. The results showed reduced 
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physical activity in both modalities compared to the non-renal 
population [8,10,11]. Although patients treated in the PD 
program were more physically active, there was no statisti-
cally significant difference between the outcomes of patients 
treated via the two modalities [8,10,11]. In terms of quality of 
life, a recent meta-analysis found that PD patients reported 
better psychosocial well-being than their HD counterparts 
[12,13]. Studies investigating the relationship between HD 
treatment and quality of life have found that daily HD treat-
ment and overnight treatment at home are associated with 
better quality of life than traditional three-times-a-week hos-
pitalization [14,15].

The physical activity and quality of life of patients treated 
in an HD program have often been studied, while less data 
are available for patients treated in PD programs. The aim of 
this study was to assess and compare the physical activity 
and health-related quality of life of kidney patients treated in 
chronic hemodialysis and peritoneal dialysis programs.

2.  Materials and methods

A cross-sectional study was conducted to assess the relation-
ship between physical activity and quality of life in HD and 
PD patients.

2.1.  Participants

A total of 130 patients with CKD participated in our study, 
with 106 patients on hemodialysis and 24 patients on perito-
neal dialysis. Data collection was performed at the Department 
of Nephrology, TritonLife Dialysis Center, Ltd. of the University 
of Debrecen. The study was conducted in May 2020.

Inclusion criteria included age over 18 years, at least three 
months of maintenance hemodialysis, regular hemodialysis at 
least twice weekly for ≥ 3 h per treatment, ≥ 3 months of 
peritoneal dialysis, regular attendance at a care facility, ability 
to walk, and willingness to participate in the study. We 
excluded from the study patients who suffered from severe 
mobility impairment or had cognitive or psychiatric impair-
ment that prevented them from understanding and respond-
ing to the questionnaires.

Our research method was a face-to-face interview that 
included a briefing on the details of the research and ethical 
information; by completing the questionnaire, the respon-
dent agreed to participate in the study. HD patients com-
pleted the questionnaires during dialysis treatment, while PD 
patients completed the questionnaires at the time of atten-
dance for care.

Dialysis in the center was performed within strict regula-
tions and protocols. All end-stage kidney disease recipients 
of renal replacement therapy were required to reach the tar-
get goal of Kt/v (1.4 single-pool Kt/V for HD recipients and 
2.1 weekly Kt/V for PD recipients). Therefore, all participant in 
the study had sufficient single pool clearance (≥1.4 for HD 
and ≥1.7/week for PD).

The research protocol was approved by the Regional and 
Institutional Research Ethics Committee of the University of 

Debrecen Clinical Center with the following ID: DE RKEB/IKEB: 
5551 A-2020.

2.2.  Data collection

The present research consisted of a demographic question-
naire prepared by our team in addition to two validated 
standard questionnaires. Each participant received a ques-
tionnaire containing information on demographics, treat-
ment, and co-morbidities, followed by a survey of physical 
activity and quality of life. Physical activity was assessed with 
the International Physical Activity Questionnaire (IPAQ) short 
form validated for the Hungarian population, and quality of 
life was measured with the Kidney Disease Quality of 
Life-Short Form 12 (KDQOL- SF-12) questionnaire.

2.3.  IPAQ questionnaire

The questionnaire was used to measure high, moderate, and 
low activity levels over a week. The intensity, frequency, and 
duration of physical activity were recorded, providing an idea 
of the individual’s total weekly physical activity level. The 
assessment was based on the measurement of energy expen-
diture - metabolic equivalence (MET). To calculate the sum of 
MET-minutes per week, the formula intensity in MET × activity 
in minutes × frequency per week was used, where walking 
corresponds to 3.3 MET/minute, moderate intensity to 4 
MET/minute, and vigorous exercise to 8 MET/minute. The 
results for each category of physical activity (walking + mod-
erate intensity + vigorous intensity) were summed to obtain 
total physical activity in MET/min/week [16,17]. Based on the 
MET-minutes per week, three categories were established. 
Inactive referred to the lowest level of physical activity. The 
next group was the minimally active that referred to a suffi-
ciently active level regarding physical activity. The individuals 
who fit the definition of possessing a healthy physical activ-
ity level were classified as having health-enhancing physical 
activity (HEPA) [18].

2.4.  KDQOL-SF questionnaire

Quality of life was measured using the Kidney Disease Quality 
of Life-Short Form 12 (KDQOL-SF-12) questionnaire. For our 
analyses, we used the Physical Component Summary (PCS) 
score to characterize the physical aspects of quality of life and 
the Mental Component Summary (MCS) score to characterize 
mental health. Physical health (PCS) was characterized by the 
subscales of physical role, physical fitness, pain, and general 
health; mental health (MCS) was characterized by the sub-
scales emotional role, participation in social relationships, 
vitality, and mood, with a higher score indicating a better 
quality of life. Hungarian validation has been performed in 
both dialysis and kidney transplant populations [19].

2.5.  Statistical analysis

Initial data analysis indicated that the normality assumption 
for the continuous variables was not met in the vast majority 
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of cases. Therefore, the data were analyzed using 
non-parametric tests. The medians of two groups were com-
pared using Mann–Whitney U-tests, and the medians of three 
groups were compared using Kruskal–Wallis H-tests. 
Categorical data were analyzed using Fisher’s exact test. 
Differences were considered significant if the p-value of the 
test was less than .05.

3.  Results

The study included 106 (82%) HD and 24 (18%) PD patients 
for a total sample size of 130. The study population consisted 
of 70 (54%) men and 60 (46%) women. The HD group con-
sisted of 59 (56%) men and 47 (44%) women, and the PD 
group consisted of 11 (46%) men and 13 (54%) women. No 
significant (p = .383) difference was found in the frequencies 
between dialysis modality and gender, and thus no signifi-
cant difference was observed between the two genders in 
terms of dialysis modality. No significant (p = .735) difference 
was found regarding the median ages of the two groups; the 
median age of patients treated with HD was 56 (range 
46–66), and the median age of patients treated with PD was 
57 (range, 44–71). Regarding the frequencies of certain activ-
ity levels, there was no significant difference between the HD 
and PD groups (Table 1).

For the quality of life analysis, a significant difference 
(p = .004) was found in the median PCS score by dialysis 
modality, with a median PCS score of 4 (1–5) in the HD 
group and 5.5 (4–6) in the PD group. There was no signifi-
cant difference (p = .445) in MCS, with a median value of 5 
(4–6) in the HD group and 5 (5–5) in the PD group (Figure 1).

In the total group analysis, significant associations were 
found when physical activity was analyzed in terms of PCS 
and MCS. The median PCS was significantly (p < .001) higher 
in the HEPA category, with a median value of 5 (4–6) com-
pared to the minimally active category with a median value 
of 4 (2–5) and the inactive category with a median value of 
2 (0–4). A statistically significant (p = .005) difference was 
found when MCS scores were compared with physical activ-
ity. The highest median value was observed in the HEPA 
group with a median value of 5 (4–6), and lower values were 
observed in the minimally active and inactive categories, 
with median values of 5 (4–5) and 4.5 (2–5), respectively 
(Figure 2).

PCS and MCS values were analyzed by stratifying by dial-
ysis modality for physical activity categories. A significant 
(p = .014) difference in PCS scores was found between the HD 
and PD groups, as the median PCS score was 5 (3–5) in the 
HD group and 6 (5–6) in the PD groups within the HEPA cat-
egory. People with PD had non-significantly (p = .078) higher 
PCS scores in the minimally active category, as the median 
score in the PD group was 5.5 (3.75–6.75) compared to a 
median score of 4 (2–5) in the HD group. The same relation-
ship was observed in the inactive stratum, as the median 
score for PCS was 2 (0–4) for the HD group compared to 4 
(2–4) for the PD group. There was no significant (p > .05) dif-
ference in MCS mean scores between the HD and PD groups 
for the physical activity categories for the HEPA (p = 0.829), 
minimally active (p = .244), or inactive groups (p = .886). The 
median MCS score for PD patients was 5 (5–6), compared to 
5 (4–6) in the HD group. The same trend was observed for 

Table 1. A ssociation between physical activity and dialysis modality.

Dialysis 
modality

Physical activity (IPAQ)

p-valueHEPA active
Minimally 

active Inactive

Hemodialysis 
(n = 106)

43 (40. 6%) 38 (35.9%) 25 (23,6%) .891

Peritoneal 
dialysis 
(n = 24)

11 (45.8%) 8 (33.3%) 5 (20.8%)

IPAQ: international physical activity questionnaire; HEPA: health-enhancing 
physical activity.

Figure 1. A ssociation between quality of life regarding dialysis modality. HD: hemodialysis; PD: peritoneal dialysis; PCS: Physical Component Summary; 
MCS: Mental Component Summary.
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minimally active patients, as the median score for PD patients 
was 5 (5–5) and for HD patients was 5 (4–5.75). In the phys-
ically inactive group, the median MCS was higher in the PD 
group, with a value of 5 (2–5), compared to 4 (3–5) in the HD 
group, but the difference was not significant (Table 2).

4.  Discussion

The present study measured physical activity and quality of 
life in end-stage kidney disease patients treated with HD and 
PD. PD could be considered as a more flexible treatment 
option, as it is not hospital-based and can be administered 
almost anywhere. The treatment offers a high degree of 
independence, with fewer restrictions on physical activity. 
Meanwhile, HD treatment is administered in dialysis centers 
with the patient in a sitting or lying position, three times a 
week for 3–5 h. Several methods can be used to measure the 
physical activity of dialysis patients. In addition to objective, 
pedometer-based surveys, questionnaire-based surveys have 
shown good validity and reliability [9,10,20]. Painter et  al. 
were the first to compare physical activity and physical func-
tion in young (mean age 49 years) patients on chronic PD 
and HD programs [8]. In six-minute walking distance and 

walking speed tests, PD-treated patients scored better, but 
the level of physical activity measured by a questionnaire 
was low in both groups of patients. The authors found no 
statistically significant difference between the physical activ-
ity of patients treated using the two modalities [21]. Similar 
results were obtained by Cobo et  al. who conducted their 
study using a pedometer; the results showed that 63% of 
PD-treated patients and 71% of HD patients had a sedentary 
lifestyle with a very low level of physical activity [10]. Cupisti 
et  al. investigated the physical activity of elderly PD patients 
over 60 years of age treated in a PD program and non-dialyzed 
CKD patients. They found reduced physical performance in 
both groups compared to the non-renal population. However, 
when comparing the results of PD patients with those of 
CKD patients, there was no difference, suggesting that the 
initiation of PD treatment is not the main cause of the 
decline in physical activity [11]. One of the main findings of 
our study is that both HD and PD patients had low physical 
activity levels, and there was no statistically significant differ-
ence between the two modalities.

Several studies have shown that dialysis patients have a 
poorer health-related quality of life compared to the general 
population of patients without kidney disease. This has been 

Figure 2.  Total group analysis of the relationship between IPAQ and KDQOL-SF12 questionnaire PCS: Physical Component Summary; MCS: Mental 
Component Summary.

Table 2. A nalysis of PCS and MCS values regarding dialysis modality and stratified for physical activity.

International Physical 
Activity Questionnaire 
(IPAQ)

Kidney Disease Quality of Life- Short Form 12

PCS MCS

Hemodialysis Peritoneal dialysis p-value Hemodialysis
Peritoneal 

dialysis p-value

HEPA 5
(3–5)

6
(5–6)

0.014* 5
(4–6)

5
(5–6)

.829

Minimally active 4
(2–5)

5.5
(3.75–6.75)

0.078 5
(4–5.75)

5
(5–5)

.244

Inactive 2
(0–4)

4
(2–4)

0.428 4
(3–5)

5
(2–5)

.886

HD: hemodialysis; PD: peritoneal dialysis; PCS: physical component summary; MCS: Mental component summary.
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attributed to high comorbidity and frequent complications 
[22,23]. In terms of quality of life, a recent meta-analysis sum-
marizing the results of 21 studies found that patients treated 
in the PD program had a better quality of life compared to 
patients treated in the HD program [13] In addition to daily 
HD treatment and PD treatment, favorable metabolic control, 
reduced cardiovascular morbidity, reduced disease burden, 
improved physical fitness, and improved social relationships 
have been described [9,14]. Another study analyzing data 
measured by the KDQOL-SF scale found that the only statis-
tically significant difference in quality of life between hemo-
dialysis and peritoneal dialysis patients was the effect of 
renal disease, which was better in patients on peritoneal dial-
ysis [24]. In our own study, we found a significant difference 
in the PCS scores as a result of quality-of-life measures, with 
patients treated in the PD programme having higher PCS 
scores. There was no significant difference for MCS.

Our results showed that physical activity levels measured 
by the IPAQ questionnaire were correlated with patients’ 
quality of life. Patients treated in the HD program had signifi-
cantly lower levels of physical activity and worse quality of 
life compared to patients treated in the PD program. For 
both modalities, higher physical activity levels resulted in 
better quality of life. PCS and MCS scores were also analyzed 
by stratifying by dialysis modality for physical activity. At 
high, moderate, and inactive physical activity levels, 
PD-treated patients scored significantly higher in the PCS cat-
egory of quality of life. The same association was observed 
for MCS scores, although there was no significant difference. 
This confirms that higher physical activity could result in bet-
ter quality of life, or that patients treated in the PD modality 
have better outcomes compared to patients treated in the 
HD modality.

5.  Conclusions

The results clearly demonstrate the importance of physical 
activity for a better quality of life of patients treated in both 
HD and PD programs. Our study confirms that increasing 
physical activity in this population is essential to achieving a 
better quality of life. Therefore, interventions aimed at 
increasing physical activity in patients on chronic dialysis 
programs may have a significant benefit, especially for their 
quality of life and well-being. Considering the patient’s goals, 
the participation of the dialysis team is necessary to make 
end-stage renal patients more active. Physiotherapists can 
contribute to increasing the physical activity of patients with 
chronic kidney disease by raising awareness of the effective-
ness of physical activity, providing more information con-
cerning exercise, and introducing safe exercise options and 
supervised, guided exercise programs.

6.  Study limitations

The strength of our study is that we included patients treated 
in a PD program since fewer data are available for this 
modality; only a few studies have examined differences 

between dialysis modalities in this direction. However, some 
limitations of the present study should be mentioned. We 
used a questionnaire to assess physical activity levels, but we 
were unable to confirm our results with objective measures. 
More patients were treated in the HD program than in the 
PD program in our study, but the adjustment through data 
analysis was done for the relatively small sample sizes. 
Furthermore, the mild and severe health profiles of the 
patients were not distinguished.
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