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Abstract 

Many side effects, in addition to those of the pathology itself, have occurred with hemodialysis 
treatment but existing literature have shown that physical activity is benefi cial to hemodialysis 
patients. Nevertheless, our parameters have not been studied enough with a resistance training 
program. In our study we have observed the effect of a 12-week intradialytic resistance training 
program (T0 vs T12) on the quality of life using the KDQOL-SF questionnaire, blood samples 
biological parameters and sleep using the Epworth scale and the International restless legs 
syndrome study group scale. The resistance training program consists of 3 sessions per week 
and involved lower extremities thanks to elastic band and soft ball. After the training program, the 
quality of life score trend to the increase at T12 compared to T0. Among the biological parameters, 
the only trend decrease observed was in the C-reactive protein and a trend increase was observed 
in urea at T12. Dialysis effi  ciency presented no changes and no signifi cant results were observed 
for sleep. Some trends were observed as a result of our program. The type of exercise seems to 
have different effects on measured parameters. Nevertheless, exercise was benefi cial to chronic 
hemodialysis patients and seemed to improve their health.
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Introduction

Hemodialysis is one of the renal replacement therapies 
for patients with chronic kidney diseases (CKD). Many side 
effects occur with both the pathology and the treatment, 
such as an increase in sedentary lifestyle, body composition 
modi ications, a decrease in the quality of life, and sleep 
disturbances [1-3]. Dialysis patients are approximately 35% 
less active than healthy people; disease-related pathologies 
are therefore more prevalent in this ailing population [4]. 
O’Hare [1] showed that mortality in dialysis patients is 62% 
higher than in healthy people; the main cause of death being 
cardiovascular disease.

The dialysis patient’s quality of life is therefore negatively 
affected. Perlman measured the quality of life with the SF-
36 questionnaire. Scores in patients with CKD were lower 
than those of the healthy population and higher than those 
of dialysis patients [5]. Moreover, 44% of CKD patients suffer 
from sleep disturbance and 30% have restless legs syndrome 
[6].

In dialysis patients, the health status could be de ined by 
some biological parameters such as urea, albumin, creatine 
or C-reactive protein (CRP) and by the dialysis ef iciency 
[7]. The in lammatory marker, C-reactive protein (CRP), 
has shown a dose-response relationship to coronary heart 
disease [8]. As a reminder, cardiovascular diseases have 
been the main cause of death in hemodialysis patients [1]. 
Moreover, in lammation, and in particular CRP concentration, 
is associated with lower levels of physical activity in the 
dialysis population [9].

Many positive effects of physical activity are observed in 
hemodialysis patients using different training programs, for 
instance, an increase in physical capacities [10], a decrease 
in kidney disease-related pathologies [11], an improvement 
in the quality of life [3]. Guidelines for CKD patients were 
similar to the general aged population: aerobic training, 
resistance training and balance and lexibility exercises [12].

To our knowledge, few studies have carried out resistance 
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training programs on hemodialysis patients only [13] and 
on our parameters. Therefore, the aim of our study was to 
evaluate the intradialytic resistance training program effects 
on chronic hemodialysis patients, on their quality of life, 
sleep and some biological parameters.

Methods

Patients

This study included patients from the Regional Hospital 
Center in Orleans (France) undertaking hemodialysis in two 
different dialysis units.

A ll patients selected were stable hemodialysis patients,  
dialyzed three times a week for a minimum duration of 
three months, aged at least 18 years and without medical 
contraindication to physical activity or collection of outcome 
measures.

A total of 35 patients were enrolled in the study and were 
fairly assigned to either a physical activity group (PA group) 
which performed a physical training program, or a control 
group (C group) which not by random draw realized by a 
biostatistician. Due to different causes, renal transplant, lack 
of interest of our study or medical problems, 23 patients fully 
completed the study (age: 58.5 ± 13.8 years): 17 patients in 
the PA group (age: 59.42 ± 13.82 years; Body Mass Index: 28.4 
± 6.1 kg/m²) and 6 in the C group (age: 60.71 ± 10.32 years; 
Body Mass Index: 24.1 ± 4.4 kg/m²). There was no signi icant 
difference in the age or the Body Mass Index between the two 
groups.

Ethical approval was obtained from both the CPP (Comité 
de Protection des Personnes) in Tours (France) and the 
ANSM (Agence nationale de sécurité du médicament et des 
produits de santé, France). Written informed consent was 
obtained from all patients.

Study design

Intervention: Physical training program consisted of 
3 weekly intradialytic resistance sessions over a 12- week 
period. Each exercise session was supervised by a coach for 
the entire duration and performed during the irst two hours 
of dialysis [11].

The resistance, applied with the use of a resistance band 
or a soft ball, involved the lower extremity muscles only due 
to istula presence in the upper extremities. The exercise 
movements were the following: hip, knee and ankle lexion 
and extension; hip abduction and adduction; and ankle 
rotation.

A learning phase without materials was performed over 
a period of 1 to 4 weeks during the irst month of physical 
training program. The resistance intensity, using the different 
possibilities of the resistance bands and soft balls, and the 

exercise intensity, characterized by the number of sets and 
repetitions, were based on Borg’s scale of perceived exertion 
[14].

Outcome measures: All outcome measures were 
collected at baseline (T0) and 12 weeks (T12) of the study 
in all patients. 

Quality of life: The KDQOL-SF questionnaire was used for 
measuring the quality of life of patients with a kidney failure 
[15]. This self-administered questionnaire includes 79 
items; 36 of which correspond to the SF-36 (Short-Form 36) 
questionnaire and 43 to the KDQOL (Kidney Disease Quality 
of Life) questionnaire.

The SF-36 questions evaluate 8 parameters: physical 
functioning; physical role limitation; bodily pain; general 
health perception; vitality; social functioning; emotional 
role limitation; and emotional well- being. The irst four 
parameters correspond to the physical category and the four 
latter parameters represent the psychic category [16].

The KDQOL questions evaluate 11 parameters: dialysis-
related symptoms; adverse effect of kidney disease on 
lifestyle; burden of kidney disease on lifestyle; work status; 
cognitive function; social interactions; sexual function; 
sleep; social support; encouragement of dialysis staff; and 
treatment satisfaction [15].

A global score out of 100 points was calculated for the 
KDQOL-SF questionnaire, and equally for the KDQOL, SF and 
parameters. A score lower than 66.7/100 indicates a lower 
quality of life [17].

Biological parameters: Every month, blood samples 
were collected by nurses and analyzed by a laboratory. We 
observed the concentrations of urea (g/L), creatine (mg/L), 
albumin (g/L), and C Reactive-Protein or CRP (mg/L). We 
also observed the dialysis ef iciency (Kt/V). All the biological 
parameters were taken at dialysis start and the Kt/V at 
dialysis end.

Sleep: Two self-questionnaires were used to observe the 
importance of sleep disorders.

The Epworth scale allows the detection of pathological 
daytime sleepiness [18]. It contains 8 items scored from 
0 (no risk of daytime sleepiness) to 3 (high risk of daytime 
sleepiness).

The International Restless Legs Syndrome Study Group 
scale (IRLSSG) evaluates the importance of restless legs 
syndrome during wakefulness and leg movements during 
sleep [19]. It contains 10 items with a scale from 0 (no 
symptoms) to 4 (high symptoms).

Statistics

Statistica 7.1 was used for statistical analysis. A Shapiro-
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Wilk test was used for each variable to observe their 
normality. A Student T-Test or a Mann-Whitney test was 
subsequently performed.

The data collected were presented in mean ± SD. The 
signi icance was set as p ≤ 0.05.

Results

Quality of life

The results of the KDQOL-SF and its two parts (KDQOL 
and SF-36) are presented in the igure 1.

For the PA group and the C group, the scores of the KDQOL-
SF and the two parts presented no signi icant differences 
between T0 and T12.

No signi icant differences were observed between the 
two groups.

The results for the psychic SF-36 and the physic SF-36 are 
presented in the igure 2.

For the PA group, the psychic SF-36 scores increased 
between T0 and T12 (59.2 ± 20.4 vs 71.1 ± 14.2, p < 0.05).

Concerning the physic SF-36 scores, no signi icant 
differences were observed whatever the considered period.

Furthermore, for the C group, the scores of the two parts of 

the SF-36 questionnaire presented no signi icant differences 
between the beginning and the end of the study.

No signi icant differences were observed between the 
two groups.

The results for the 11 parameters of the KDQOL 
questionnaire are presented in the table 1.

For the PA group, we observed an increase in the dialysis-
related symptom score following the training program (p < 
0.05).

For the C group, concerning the adverse effect of kidney 
disease on lifestyle, we observed a decrease in the score at 
T12 as compared to T0 (p < 0.05). 

With reference to the T12 period, we also noticed a higher 
score in the “encouragement of the dialysis staff” in the PA 
group, compared to the C group (p < 0.05).

The results for the 8 parameters of the SF-36 questionnaire 
are presented in the table 2.

For the PA group, the emotional role limitation score was 
increased at the end as compared to the beginning of the 
physical training program (p < 0.05). 
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Figure 1: The results of the KDQOL-SF and its two parts (KDQOL and SF-36).

 

* 

Figure 2: The results for the psychic SF-36 and the physic SF-36

Table 1: The KDQOL parameters scores at the beginning (T0) and at the end (T12) 
of the study for both the physical activity group (PA) and the control group (C).

PA C
  T0 T12 T0 T12

Dialysis-related symptoms 69.5 ± 13.9 77.2 ± 13.2* 75.9 ± 14.9 74.6 ± 12.6
Adverse effect of kidney 

disease on lifestyle 50.9 ± 17.6 55.3 ± 20.3 60.4 ± 9.5 50 ± 8.3*

Burden of kidney disease 
on lifestyle 47.4 ± 22.8 48.5 ± 20.9 42.5 ± 34.3 56.2 ± 23.4

Work status 30 ± 41.4 33.3 ± 40.8 12.5 ± 25 12.5 ± 25
Cognitive function 79.2 ± 24.9 82.8 ± 17.5 82.7 ± 13.8 86.7 ± 17
Social interaction 79.5 ± 23.9 80.4 ± 25.5 80 ± 12.5 80 ± 17
Sexual function  55.7 ± 36.4 68.2 ± 33.2 83.3 ± 28.9 83.3 ± 14.4

Sleep 63 ± 16.9 62 ± 17.8 73 ± 14.1 64.5 ± 17.2
Social support 62.6 ± 37.6 69.1 ± 24.8 66.7 ± 40.8 57 ± 46.2

Encouragement of dialysis 
staff 86.8 ± 17.4 91.2 ± 14.5 92.5 ± 11.2 65 ± 41.8¤

Satisfaction with 
treatment 84.3 ± 15 81.4 ± 17.6 80 ± 18.3 83.3 ± 20.4

*p < 0.05 between T0 and T12 for the considered group 
¤p < 0.05 between the two groups for the T12 period

Table 2: The SF-36 parameters scores at the beginning (T0) and at the end (T12) of 
the study for both the physical activity group (PA) and the control group (C).

  PA C
  T0 T12 T0 T12

Physical functioning 56.9 ± 21.7 53.1 ± 21.8 75 ± 25.1 30 ± 28.9
Physical role limitation 41.1 ± 42.3 51.8 ± 39.8 65 ± 33.5 80 ± 27.4

Emotional role 
limitation 56.2 ± 43.4 87.5 ± 20.6 * 80 ± 18.3 86.7 ± 29.8

Social functioning 65.4 ± 21 75.7 ± 21 72.5 ± 25.6 80 ± 14.2
Emotional well-being 68.7 ± 18.1 70.6 ± 16.2 72 ± 21.3 73.6 ± 17.6

Bodily pain 61.8 ± 20.1 63.8 ± 21.2 58 ± 18.6 64.5 ± 14.3
Vitality 49.4 ± 19.7 53.5 ± 17.7 62.5 ± 14.4 57.5 ± 9.6

General health 
perception 50.2 ± 17.6 51.6 ± 19 66.2 ± 6.4 62.5 ± 6.1

*p < 0.05 between T0 and T12 for the considered group. 
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For the PA group and the C group, the scores of the 
8 parameters of the SF-36 questionnaire presented no 
signi icant differences between the beginning and the end of 
the study.

Moreover, no signi icant differences were observed 
between the two groups.

Biological parameters

The results of biological parameters are presented in the 
table 3. 

The different biological parameters presented no 
signi icant inter or intra-group differences whatever the 
measurement period. 

Sleep

The results of the Epworth scale and the International 
restless legs syndrome study group scale are presented in 
the table 4.

The two scales presented no signi icant inter or intra-
group differences whatever the measurement period.

Discussion

Our results showed an upward trend in the quality of 
life and a signi icant improvement in some parameters 
after the 12-week intradialytic resistance training program. 
Concerning the biological parameters and the sleep no 
signi icant results were observed.

Quality of life

The results of the KDQOL-SF questionnaire, and the two 
parts KDQOL and SF-36, showed no signi icant improvement 
after 12 weeks intradialytic training program. Our results 
were similar to those of Tawney, et al. [20] and Parsons [21]. 
Tawney, et al., observed the effects of a resistance training 
program and lexibility during 6 months on 39 hemodialysis 
patients. Whereas Parson, et al., observed the effects of a 24 
session aerobic training program on 6 patients. The majority 

of studies measuring the quality of life in hemodialysis 
patients with KDQOL-SF questionnaire have observed the 
different parameters of each part only (KDQOL and SF). 

When we observe the KDQOL parameters only, the 
dialysis-related symptom score was better after the training 
program for the PA group. For the C group, the score 
concerning the adverse effect of kidney disease on lifestyle 
decreased signi icantly between the beginning and the end 
of the study. Few  studies have involved the KDQOL-SF and, 
to our knowledge, one of these studies, carried out by Ling 
[22], observed a signi icant result on its parameters. In this 
study, the effects of a 3 month home-based aerobic training 
program (Taï-Chi) have been evaluated on 33 hemodialysis 
patients and they noticed an improvement in the score 
regarding the burden of the kidney disease. Therefore, we 
could hypothesize that an aerobic or a resistance training 
program is bene icial to the quality of life in kidney disease-
related hemodialysis patients and a lack of physical exercise 
is responsible for a negative impact on daily life activities. A 3 
month duration program seems suf icient to observe results 
but too few data are available to con irm this.

Concerning the SF-36 questionnaire, more data are 
available with regard to its parameters and its two parts; 
mental and physical components. With our resistance 
training program, the physical component score presented 
no signi icant difference between the beginning and the 
end of the study whereas the mental component score was 
signi icantly better after 12 weeks training program. Painter, 
et al. [23] observed contrary results; no difference for the 
mental component score and an increase in the physical 
component score. The authors evaluated the effects of a 16-
week program, on 180 hemodialysis patients, in two parts; 
the irst part consisting of 8 weeks of home exercises and 
the second part consisting of 8 weeks of intradialytic cycling. 
Another study observed improvements in both the mental 
and the physical components after a 3-month intradialytic 
training program including lower extremity strength training 
and 30 min cycle ergometry on 18 hemodialysis patients [24]. 
We could hypothesize that a strength or resistance training 
program had some effects on the mental component and the 
aerobic training program with cycling had some effects on 
the physical component of the SF-36 questionnaire.

Considering the parameters of the SF-36 questionnaire, 
we observed a signi icant improvement in the PA group 
in the emotional role limitation score after our 12 week 
resistance program. However, no signi icant result was 
observed for the C group. Ling, et al. [22] who evaluated the 
effects of a 3 month home-based aerobic training program 
on 33 hemodialysis patients, obs erved an improvement in 
the emotional well- being, bodily pain and general health 
perception scores. In another study, a 16-week home-based 
aerobic training program during dialysis sessions completed 
by 180 patients, the authors noticed an improvement in the 

Table 3: The biological parameters results at the beginning (T0) and at the end (T12) 
of the study for both the physical activity group (PA) and the control group (C).

PA C
T0 T12 T0 T12

Kt/V 1.23 ± 0.34 1.3 ± 0.33 1.11 ± 0.21 1.12 ± 0.48
Urea (g/L) 1.26 ± 0.38 1.35 ± 0.26 1.35 ± 0.22 1.47 ± 0.43

Creatine (mg/L) 78.29 ± 27.64 80.17 ± 21.78 79.26 ± 22.22 78.08 ± 24.02
CRP (mg/L) 7.46 ± 6.58 6.62 ± 5.69 6.67 ± 3.6 4.97 ± 1.99

Albumin (g/L) 41.25 ± 2.79 41.08 ± 2.76 41.95 ± 3.36 41.72 ± 4.46

Table 4: The Epworth scale and the International restless legs syndrome study 
group scale scores at the beginning (T0) and at the end (T12) of the study for both 
the physical activity group (PA) and the control group (C).

PA C
T0 T12 T0 T12

Epworth (score) 5.14 ± 4.13 5.29 ± 3.79 5.75 ± 3.77 5.25 ± 6.5
IRLSSG (score) 13.2 ± 9.38 10.2 ± 9.28 12 ± 8.64 16.25 ± 4.19
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physical functioning, physical role limitation, bodily pain 
and general health perception scores [23]. Tawney, et al. 
[20] evaluated the effects of their Life Readiness Program 
(increase in daily life activities and strength and lexibility 
exercises) on 39 hemodialysis patients over a period of 6 
months and they observed an improvement in the physical 
functioning score. It would seem that aerobic training is more 
favorable for an improvement in the general quality of life, 
measured by the SF-36. However, the low number of patients 
in our study, compared to the three others, may explain the 
few signi icant results to be found in ours.

Since the use of questionnaire is subjective, we 
should search other objective measurements of physical 
performance.

Biological parameters

The biological parameters (Kt/V, urea, creatine, 
C-Reactive Protein [CRP] and albumin), presented no 
signi icant differences whatever the group or the measured 
period. Our results were similar to those of Parsons, et al. 
[21] who carried out a study on 13 hemodialysis patients 
and evaluated the effects of a 5 month intradialytic aerobic 
exercise program on urea, creatine and albumin.

In our study, CRP was unchanged.

However, contradictory results on CRP level and physical 
activity in hemodialysis patients were observed. Indeed, some 
study observed no improvement in the CRP level [25] with a 
combined training program of strength and aerobic exercises 
on 5 patients over 16 weeks. The low number of patients 
and the short duration of their study may explain the lack of 
signi icant results concerning this parameter. These results 
were in accordance with ours but not with those of Cheema, 
et al. [7] nor Afshar, et al. [26]. In the irst one, the effects 
of a 12 week intradialytic resistance training program was 
evaluated on 24 hemodialysis patients those. The authors 
observed an improvement in the CRP level following their 
program. Compared to our study, their patients performed 
exercises with weights. The dif iculty of their program was 
probably of a higher level than ours. And in the second one, 
the effects of an 8 week intradialytic aerobic program was 
carried out on 14 patients and they observed a signi icant 
decrease in the CRP level after a period of 8 weeks. 

With regard to the dialysis ef iciency, Kt/V, no signi icant 
results were noticed whatever the group or the measured 
period. Our results were contrary to those of Parsons, et al. 
[21]. The authors observed a signi icant improvement in Kt/V 
at week 16 and week 20 of a 5 month aerobic training program 
completed by 13 hemodialysis patients. The type of exercise 
and the duration of their study could explain this difference 
between our results and theirs. Kong, et al. [27], also observed 
an increase in the Kt/V after one 60-minute aerobic exercise 
dialysis session completed by 11 hemodialysis patients. In 

this study again, the type of exercise was different from ours. 
Kong, et al. [27] noticed that exercise signi icantly reduced 
urea and creatine rebound. The reduction ratio for these 
solutes and Kt/V were signi icantly greater in the dialyses 
with exercise as a result of their lower rebound. Vaithilingam 
et al. [28] evaluated the effect of one week of intradialytic 
aerobic exercise on 12 hemodialysis patients. They observed 
no changes in Kt/V when exercise was performed during 
dialysis session. Same result was noted during an 8 week 
intradialytic aerobic exercise program completed by 6 
hemodialysis patients [29]. 

It is well know that an increase of the urea concentration 
is observed due to the renal failure. Moreover, the urea 
concentration could increase too due to the possible 
dehydration occurs after the practice of physical activity. 
Parsons, et al. [21] observed a greater urea removal in the 
hemodialysis patients who performed the exercise compared 
to the control group. In our study, no measures of solute 
concentration in blood were performed along the dialysis 
run, so we can’t conclude on this point.

Sleep

In our study, no signi icant results were observed 
regarding the two sleep scales used. To our knowledge, 
some studies have focused on the quality of sleep, but few 
studies have used the Epworth scale or, in particular, the 
International Restless Legs Syndrome Study Group scale 
(IRLSSG). Indeed, in their study, Afshar, et al. [26] evaluated 
the effect of an 8 week aerobic exercise program on 17 
patients and observed an improvement in the sleep score. 
However, the questionnaire used and the type of exercise 
performed were different from those used in our study. 
Anand, et al. [31] observed that patients with a better score in 
the self-reported questionnaire activity had lower symptoms 
of insomnia and restless legs syndrome. Giannaki, et al. 
[31] evaluated the effect of a 6 month intradialytic aerobic 
training program on 15 hemodialysis patients and used the 
same two questionnaires as ourselves. They observed an 
improvement in the IRSLLG scale after a period of 6 months 
but no signi icant results in the Epworth scale. The duration 
and the type of exercise were different from our study, which 
could explain the different results for the IRSLLG scale. 
Concerning the Epworth scale however, these parameters 
had no apparent in luence.

Conclusion and Limits

With our 12 week intradialytic resistance training 
program, some parameters showed a trend toward improved 
quality of life and decreased in lammatory process. However, 
there was no improvement in the quality of sleep whatever 
the duration or the type of exercise; be it aerobic or resistance. 
The effects observed on the parameters differed depending 
on the type of the exercise.
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Our results are consistent with the general effects of 
physical activity. There is no doubt that exercise improved 
patient well-being and mood and reduced disease-related 
stress. In consequence, the quality of life seems better.
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