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Abstract 

 

There are three independent predictors related to dialysis mortality rates such as adequacy, depression and poor quality of 

life. Intradialytic exercises are a potential strategy to increase adequacy, overcome depression and improve quality of life. 

This study aimed to analyse the effectiveness of intradialytic exercise in addressing adequacy, depression, and quality of 

life. A quasi-experimental design was used in this study. The study was conducted at a hemodialysis clinic in Bali, from 

August to October 2020. A total of 60 samples involved in the research were selected using purposive sampling. Samples 

were randomly grouped into intervention (n = 30) and control (n = 30) groups. Patients in the intervention group were given 

intradialytic exercises for 30 minutes/day twice a week for four weeks. All patients underwent measurement of adequacy 

using Kt/V, depression using the Beck Depression Inventory-II and quality of life using Kidney Disease Quality of Life. 

Measurements were taken at baseline and after four weeks. The results showed there was a decrease in the mean depression 

score in patients after being given intradialytic exercise (p-value = 0.001). Intradialytic exercise significantly affects 

adequacy (p-value = 0.003). Regarding quality of life, this study did not find any significant effect from intradialytic 

exercises, but there was an increase in the average score on the mental health composite dimension. This study concludes 

that intradialytic exercise can be considered a therapeutic modality applied routinely in hemodialysis rooms. Apart from 

that, exercise is also safe, and there are no reports of side effects from exercise. 

 

 

 

 

 

INTRODUCTION 

Chronic Kidney Disease (CKD) constitutes a global health burden due to its increasing prevalence and high rates 

of morbidity and mortality. CKD affects approximately 10% of the global population (Jadoul, Aoun, & Masimango 

Imani, 2024; Kampmann et al., 2023). The rise in CKD cases is associated with the increasing prevalence of 

diabetes mellitus, hypertension, and ageing. Despite a decline in mortality rates for most chronic diseases over 

the past few decades, CKD remains one of the fastest-growing causes of death worldwide. Between 1990 and 

2017, the all-age mortality rate for CKD increased by 41.5% (Bikbov et al., 2020; Jadoul et al., 2024). In the 

progression of CKD, when patients reach the stage of kidney failure (glomerular filtration rate <15 

ml/minute/1.73m²), they require renal replacement therapy, such as dialysis, to improve life expectancy (Bello 

et al., 2022). 
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Hemodialysis is the most common form of renal replacement therapy, accounting for 69% of all renal 

replacement therapies and 89% of all dialysis treatments (Bello et al., 2022). Technological advancements in 

hemodialysis have improved the survival rates of patients with kidney failure. However, patient outcomes with 

hemodialysis have not reached optimal levels. Generally, the quality of life for hemodialysis patients remains 

low, and mortality rates are high (Bello et al., 2022; Kirkman, Scott, Kidd, & Macdonald, 2019; Pu et al., 2019). 

A study by Bossola et al. (2023) indicated that out of 6,997 hemodialysis patients (64.5% male, 66.1% over 65 

years old), 923 died within one year, and 2,253 within three years (Bossola et al., 2023). Previous studies have 

identified several predictors related to high mortality rates in hemodialysis patients, such as dialysis dose and 

adequacy, as well as sedentary behaviour. Additionally, symptom burden, including fatigue, pain, and 

depression, contributes to the increased mortality risk among hemodialysis patients (Kirkman et al., 2019; Pu 

et al., 2019). 

 

Hemodialysis adequacy refers to the therapy's ability to remove metabolic waste products from the patient's 

body. Adequate hemodialysis is essential for prolonging patient survival (Somji, Ruggajo, & Moledina, 2020). 

Previous studies have shown that achieving target hemodialysis adequacy can predict rehospitalization and 

mortality in hemodialysis patients (Aghsaeifard, Zendehdel, Alizadeh, & Salehnasab, 2022; Liu et al., 2022). 

The KDOQI clinical practice guidelines recommend hemodialysis adequacy (measured by Kt/V) of 1.2-1.4 for 

thrice-weekly hemodialysis and 2.1-2.3 for more frequent sessions (Daugirdas et al., 2015). According to 

Pernefri, the recommended Kt/V for thrice-weekly hemodialysis is 1.2 and 1.8 for twice-weekly sessions 

(Indonesian Renal Registry, 2017). Lower than recommended Kt/V values can increase mortality rates. A cohort 

study by Miller et al. demonstrated improved survival rates in patients with a Kt/V of approximately 1.6-1.8 

(Miller et al., 2010). 

 

Previous studies have highlighted that hemodialysis patient outcomes are not solely determined by mortality 

rates, cardiovascular burden, hospitalization, and infection but also by patient-reported symptoms related to 

their health condition and hemodialysis therapy, such as fatigue, anxiety, depression, pruritus, restless legs 

syndrome, cramps, pain, sexual dysfunction, and poor sleep quality. Depression is a common complaint among 

hemodialysis patients, with a prevalence of 20-30%. Depression is often linked to an increased risk of 

hospitalization and mortality, as well as non-compliance with hemodialysis therapy, poor health behaviors such 

as physical inactivity, and reduced quality of life (Goh & Griva, 2018; Kimmel, 2000; Lopes et al., 2002). 

 

Poor hemodialysis adequacy, patient-reported symptoms, and low quality of life remain challenges for 

hemodialysis practitioners, necessitating new therapeutic approaches. One potential strategy is intradialytic 

exercise. Previous research has shown that intradialytic exercise effectively reduces the severity of fatigue, 

improves sleep quality, and enhances exercise tolerance (Kirkman et al., 2019; Pu et al., 2019). Systematic 

reviews and meta-analyses have also concluded that intradialytic exercise can improve hemodialysis adequacy 

and address depression (Pu et al., 2019). Physiologically, intradialytic exercise can increase blood flow to 

skeletal muscles, which are low-perfusion tissues, enhance solute clearance, and prevent post-dialysis urea 

rebound (Ferreira, Bohlke, Correa, Dias, & Orcy, 2019; Kirkman et al., 2019). Regarding depression, intradialytic 

exercise aids in relaxation supports neurogenesis in the cerebral hippocampus and acts as an antidepressant 

(Rezaei, Abdi, Rezaei, Heydarnezhadian, & Jalali, 2015; Yu et al., 2023). Another advantage of intradialytic 

exercise is patient compliance. The main challenge in preventing a sedentary lifestyle in hemodialysis patients 

is non-compliance with exercise routines. Therefore, intradialytic exercise can be a viable alternative, as it is 

performed regularly during each hemodialysis session. 

 

The National Kidney Foundation has recommended the importance of exercise in managing disease 

complications; however, parameters such as exercise type, duration, intensity, and frequency remain unclear. 

Many studies have identified the benefits of intradialytic exercise for routine hemodialysis patients, including 

aerobic, resistance, and combined exercises (Huang et al., 2019; Jung & Park, 2011). Research findings on 

intradialytic exercise vary based on the type of exercise provided and the demographic and clinical conditions 

of the patients. Conversely, range of motion exercises during intradialytic sessions remain under-researched 

and require further study (Paluchamy & Vaidyanathan, 2018). This study aims to determine the effectiveness of 

intradialytic exercise on the adequacy, depression, and quality of life of patients with kidney failure undergoing 

routine hemodialysis. 
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METHODS 

Research Design 

It is quasi-experimental using a nonequivalent control group, pretest-posttest design.  

 

Population and Sample 

The study population comprised all kidney failure patients undergoing routine hemodialysis twice a week. A 

purposive sampling technique was used. Inclusion criteria included patients aged 20-65 years, undergoing 

hemodialysis for at least three months, without musculoskeletal barriers, with a Kt/V ≥ 1.2, and not on 

antidepressant medication. Exclusion criteria included uncontrolled diabetes, severe anemia, ischemic heart 

disease, and unstable hemodynamics during hemodialysis. Patients were excluded from the study if they were 

non-compliant with therapy. A total of 60 samples were involved in the study, randomly assigned to the control 

group (n = 30) and the treatment group (n = 30). To strengthen the internal validity of the study and reduce 

selection bias, random assignment was still applied within the existing clinical framework to allocate 

participants into control and intervention groups. Randomization was conducted after participants met the 

inclusion criteria and provided informed consent, but prior to the implementation of the intervention. The 

randomization process utilized a random number generator to ensure unbiased group allocation. 

 

Place and Time of Research 

The study was conducted in the hemodialysis room of the BHCC Main Clinic in Denpasar, from August to October 

2020.  

 

Data Collection 

The intradialytic exercise intervention involved a range of motion exercises for 30 minutes during each 

hemodialysis session. The exercises were performed twice a week for four weeks. The exercises included 

extension, flexion, abduction, and adduction movements for all extremities except those with vascular access. 

Intradialytic exercises were conducted during the first two hours of hemodialysis. For the control group, patients 

received the standard care procedures routinely applied in the hemodialysis unit. Data were collected twice, 

at baseline and after the four-week intervention. The data collection instruments included the Beck Depression 

Inventory-II (BDI-II) for measuring depression and the KDQOL-SF for measuring quality of life. Kt/V was used to 

measure hemodialysis adequacy. The Beck Depression Inventory-II is a standardized tool validly measuring 

depression, with an alpha coefficient ranging from 0.83 to 0.96. The BDI-II consists of 21 items on a Likert scale 

of 0-3. The BDI-II interpretation guide defines scores of 0-13 as minimal range, 14-19 as mild depression, 20-28 

as moderate depression, and 29-63 as severe depression.  

 

The KDQOL-SF is a standard questionnaire used to measure the quality of life in hemodialysis patients. It consists 

of 43 kidney-disease-targeted items: 12 items on symptoms/problems, 8 items on the effects of kidney disease 

on daily activities, 4 items on the burden of kidney disease, 2 items on work status, 3 items on cognitive 

function, 3 items on the quality of social interaction, 2 items on sexual function, 4 items on sleep, 2 items on 

social support, 2 items on dialysis staff, and 1 item on patient satisfaction. Additionally, the KDQOL-SF includes 

the RAND 36-item health survey 1.0 or SF-36™, with 1 question on overall health. The KDQOL-SF can also yield 

Mental Health Composite (MHC) and Physical Health Composite (PHC) scores. The KDQOL-SF questionnaire has 

demonstrated established validity and acceptable internal consistency, with Cronbach’s alpha coefficients for 

most subscales typically exceeding the threshold of 0.70, indicating reliable measurement properties. 

 

Data Analysis and Processing  

The collected research data will be analyzed descriptively, including mean and frequency distribution. Bivariate 

analysis will be conducted using independent t-tests and paired t-tests. with significancy level ≤ 0.05. Ethical 

Clearance number: 1385/UN14.2.2.Vll.14/LT/2020. 
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Figure 1. Research Flow Chart 

 

RESULTS 

The average age of respondents in the intervention group was 47.30 years (SD = 9.22), and in the control group, 

it was 48.43 years (SD = 10.41). Table 1 shows the characteristics of the study respondents.  

 

Table 1. Characteristics of Respondents 

Characteristics Intervention 
Group (n=30) 

Control Group 
(n=30) 

p-value 

Age (year), mean (SD) 47.30 (9.22) 48.43 (10.41) 0.657 
Gender, n (%) 

Male 
Female 

 
19 (48.7%) 
11 (52.4%) 

 
20 (51.3%) 
10 (47.6%) 

 
0.787 

Length of Hemodialysis, mean (SD) 21.40 (15.06) 20.03 (12.97) 0.708 
Marital Status, n (%) 

Unmarried 
Married 

 

1 (25%) 
29 (51.8%) 

 

3 (75%) 
27 (48.2%) 

 

0.301 

Education, n (%) 
None 
Elementary School 
Junior High School 
Senior High School 
Diploma 
Bachelor 

 
2 (66.7%) 
2 (40%) 

1 (33.3%) 
15 (48.4%) 
3 (42.9%) 
7 (63.6%) 

 
1 (33.3%) 
3 (60%) 

2 (66.7%) 
16 (51,6%) 
4 (57.1%) 
4 (36.4%) 

 
 
 

0,868 

Occupation, n (%) 
None 
Private Employees 
Civil Servant 
Retired 
Others 

 
5 (83.3%) 
6 (42.9%) 
4 (66.7%) 
3 (37.5%) 
5 (41.7%) 

 
1 (16.7%) 
8 (57.1%) 
2 (33.3%) 
5 (62.5%) 
7 (58.3%) 

 
 
 

0.486 
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Self-employed 7 (50%) 7 (50%) 
Hemodialysis Shift, n (%) 

Morning 
Afternoon 

 
24 (57.1%) 
6 (33.3%) 

 
18 (42.9%) 
12 (66.7%) 

 
0.091 

Symptoms, n (%) 
None 
Vomitus 
Ichy 
Cramps 
Dizzy 

 
13 (38.2%) 
7 (77.8%) 
1 (25%) 

7 (77.8%) 
2 (50%) 

 
21 (61.8%) 
2 (22.2%) 
3 (75%) 

2 (22.2%) 
2 (50%) 

 
 

0.077 

Underlying Disease, n (%) 
Hypertension 
Diabetes Mellitus 
Hypertension and Diabetes Mellitus 

 
22 (45.8%) 
4 (66.7%) 
3 (60%) 

 
26 (54.2%) 
2 (33.3%) 
2 (40%) 

 
0.412 

 

Table 1 indicates that the characteristics of respondents in both groups are homogeneous. The effectiveness of 

intradialytic exercise on the adequacy, depression, and quality of life of hemodialysis patients can be observed 

from the comparison of scores for adequacy, depression, and quality of life before and after the intervention, 

as well as the comparison of scores between the two groups (intervention and control), as shown in Table 2.  

 

Table 2. Depression, Adequacy, and Quality of Life in Hemodialysis Patients   

Variables Intervention 
Group (n=30) 

Mean 
Different (SD) 

p-value Control  
Group (n=30) 

Mean 
Different (SD) 

p-value 

Depression, mean (SD) 
Pre test 
Post test 

 
5.07 (3.88) 
2.70 (2.34) 

 
2.367 (3.39) 

 
0.001* 

 
6.60 (7.93) 

5 (5.94) 

 
1.6 (6.01) 

 

 
0.159 

Kt/V, mean (SD) 
Pre test 
Post test 

 
1.54 (0.26) 
1.63 (0.33) 

 
-0.088 (0.15) 

 
0.003* 

   

KDQOL – PHC, mean (SD) 
Pre test 
Post test 

 
43.12 (7.10) 
42.39 (7.68) 

 
0.79 (10.29) 

 
0.679 

 
43.45 (7.86) 
42.42 (8.10) 

 
1.03 (6.91) 

 
0.420 

KDQOL – MHC, mean (SD) 
Pre test 
Post test 

 
52.62 (8.26) 
54.89 (5.34) 

 
-2.27 (9.15) 

 
0.184 

 
54.95 (9.46) 
56.06 (6.78) 

 
-1.12 (9.27) 

 
0.514 

 

*Significant at  = 0.05 

Table 2 shows a decrease in the mean depression score after the intradialytic exercise intervention, with a 

reduction of 2.367 (SD = 3.39) in the intervention group compared to 1.6 (SD = 6.01) in the control group. In the 

intradialytic exercise group, there was a significant difference in the mean depression scores before and after 

the intervention (p = 0.001). In contrast, no significant difference was observed in the control group (p = 0.159). 

Changes in Kt/V were only observed in the intervention group, with results indicating a significant difference in 

mean Kt/V before and after the intervention (mean diff 0.088; p-value 0.003). Regarding quality of life, assessed 

through the PHC and MHC, no significant impact from the intradialytic exercise was found. However, an increase 

in the mean MHC score was observed after four weeks of intradialytic exercise, indicating improved mental 

health and quality of life. 
 

Table 3. Mean Difference in Depression and Quality of Life Scores between Intervention and Control Group 

Parameter Mean (SD) p-value 

Depression Intervention group 
Control group 

2.70 (2.34) 
5 (5.94) 

0.05* 

PHC 
 

Intervention group 
Control group 

42.39 (7.68) 
42.42 (8.10) 

0.99 

MHC Intervention group 
Control group 

54.89 (5.34) 
56.06 (6.78) 

0.46 

*significant at  = 0,05 

 

Table 3 shows the differences in mean depression and quality of life scores between the two groups after four 

weeks of intradialytic exercise intervention. The results indicate a significant difference in the mean depression 

scores between the intradialytic exercise group and the control group (p = 0.05). However, no significant 

differences were found in the mean PHC and MHC scores.  
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DISCUSSION 

 

This study aims to investigate the effectiveness of intradialytic exercise in improving dialysis adequacy, 

alleviating depressive symptoms, and enhancing the quality of life among patients with end-stage renal disease 

undergoing maintenance hemodialysis. Hemodialysis patients tend to avoid physical activity and lead sedentary 

lifestyles. This is partly due to a need for more motivation for physical exercise and concerns about potential 

complications from exercise, which reduces the number of patients who engage in regular physical activity. 

Various studies have reported that physical exercise can improve physical function and well-being. Intradialytic 

exercise, performed during hemodialysis, has been developed to address this challenge. Research findings 

indicate that intradialytic exercise can improve patient adequacy, measured by Kt/V values. This study's results 

align with those of Mohseni et al., (2013) and Paluchamy and Vaidyanathan (2018), who found improvements in 

adequacy (URR and Kt/V values) after eight weeks of intradialytic exercise. Other studies also reported similar 

findings, with significant increases in Kt/V of up to 20% following low-intensity intradialytic exercises. Mohseni 

et al. reported a 38% increase in Kt/V after eight weeks of intervention. In this study, Kt/V increased by 5.8% 

after four weeks of intradialytic exercise, indicating a significant improvement in Kt/V within four weeks of 

regular intradialytic exercise. The characteristics of the study populations might influence the variation in 

percentage changes. 

 

In addition to improving adequacy, intradialytic exercise has been reported to have no side effects (Giannaki et 

al., 2011), making it relatively safe for patients. Rohmah et al., (2024) also found a significant increase in Kt/V 

after intradialytic exercise. During intradialytic exercise, blood flow to the muscles increases, which enhances 

urea flux from tissues to blood vessels, followed by increased serum urea clearance (Kirkman et al., 2019; 

Mohseni et al., 2013). Although many studies indicate that intradialytic exercise can improve adequacy, the 

evidence regarding its effect on urea removal must be confirmed. The effectiveness of intradialytic exercise in 

small solute clearance or protein-bound solute clearance has yet to be determined. Therefore, it is uncertain 

whether the increase in Kt/V is a direct effect of intradialytic exercise or a general effect of routine exercise. 

Existing studies show that intradialytic exercise can improve phosphate clearance but not for smaller molecules. 

De Vos et al. found no significant impact of intradialytic exercise on small solute clearance and protein-bound 

solutes. Additionally, the optimal timing for intradialytic exercise to achieve maximal clearance benefits 

remains to be determined (De Vos et al., 2021; Kirkman et al., 2019). Further studies are needed to determine 

intradialytic exercise's most effective intensity, timing, and duration for optimal clearance. 
 

Depression is an essential psychological parameter for hemodialysis patients and can affect their quality of life. 

Depression is reported to increase mortality in hemodialysis patients. This study found that intradialytic exercise 

can reduce patient depression, consistent with a systematic review that found intradialytic exercise can reduce 

depression severity (Pu et al., 2019). A study by Chung et al., (2017) found that intradialytic exercise could 

alleviate patient depression and improve the physical quality of life by increasing oxygen consumption, 

hemoglobin levels, and physical function. For routine hemodialysis patients, factors contributing to depression 

include physical and emotional stress, physical limitations, dependence on hemodialysis, vascular access issues, 

and economic problems. Hemodialysis patients are vulnerable to depression due to increased levels of 

inflammatory mediators. Intradialytic exercise can reduce serum TNF-α, a marker of depression, thereby 

decreasing depression symptoms in hemodialysis patients (Rhee et al., 2019; Sanad et al., 2022). 
 

The quality of life for hemodialysis patients is closely related to hemodialysis adequacy and depression. 

Inadequate dialysis leads to persistent uremic symptoms, fatigue, and poor physical functioning, directly 

impairing QoL. Depression, common in this population, worsens treatment adherence, increases symptom 

burden, and diminishes psychological well-being. Together, both factors critically shape patients' overall health 

perception and daily functioning. This study found no significant impact of intradialytic exercise on the quality 

of life for patients with end-stage renal disease undergoing hemodialysis. However, there was an increase in 

the average MHC score before and after the intervention. This finding differs from previous studies that found 

intradialytic exercise generally improves PHC levels but not MHC. A systematic review and meta-analysis of 20 

randomized controlled trials found that exercise enhances aerobic capacity, walking ability, and overall health-

related quality of life (Huang et al., 2019). Another meta-analysis found that intradialytic exercise only 

significantly impacts the physical aspect of quality of life, not the mental aspect (Sheng et al., 2014). These 

varying results may be due to differences in respondent characteristics, intradialytic exercise protocols, and 

measurement tools (Pu et al., 2019). This study observed an increase in the average MHC score after intradialytic 
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exercise, possibly related to reduced patient depression scores. Various literatures mention that quality of life 

can be influenced by factors such as the duration of hemodialysis, the physical burden of kidney disease, and 

patients' social-psychological conditions. Quality of life is multidimensional, and observing changes in patient 

quality of life may require a longer time frame, whereas this study was conducted over four weeks (Huang et 

al., 2019; Sheng et al., 2014). 
 

The findings of this study suggest that range-of-motion intradialytic exercise benefits hemodialysis patients. 

Regular intradialytic exercise is a therapeutic modality for managing hemodialysis patients. According to this 

study, patients did not report any complications or side effects related to intradialytic exercise. Additionally, 

range-of-motion exercises are easy to implement and do not require specific equipment. The effects on 

adequacy and depression were observed within four weeks of intervention, although more extended observation 

may be necessary for quality of life. This study has limitations, such as measuring Kt/V only in the intervention 

group due to variations in available hemodialysis machines. Potential confounders may be challenging to control 

since the intervention involved intradialytic exercise.  

 

CONCLUSION 

 

Intradialytic exercise can be recommended as a routine therapeutic intervention in hemodialysis units. It 

effectively improves dialysis adequacy, reduces depression, and enhances the quality of life in the MHC domain. 

Based on the results of this study, larger-scale, multicenter research with a greater sample size is needed to 

reach more comprehensive conclusions. Moreover, this study has clear clinical implications for hemodialysis 

patients. Incorporating regular intradialytic exercise into dialysis sessions demonstrates positive effects on 

clinical indicators, as reflected by improved Kt/V values, reduced levels of depression, and enhanced quality of 

life. 
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