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Introduction: Hemodialysis is a kidney replacement therapy for patients 

with stage V chronic kidney disease. During hemodialysis, patients often 

complain of muscle cramps. More than ¾ of hemodialysis patients have 

experienced muscle cramps. This condition causes discomfort and anxiety, 

which can reduce their quality of life. If the patient shortens the duration 

of hemodialysis, the process of removing toxins and excess fluid will not be 

optimal. This study aimed to investigate the effect of Buerger Allen 

exercises on muscle cramps in intradialysis patients. 

Methods: This study used a quasi-experimental design with a two-group 

pretest-posttest control group structure. The sample consisted of 64 

hemodialysis patients at Klinik Ginjal dan Hipertensi Lestari, selected 

using a consecutive sampling technique. The sample was divided into two 

groups: 32 in the treatment group and 32 in the control group. The 

inclusion criteria were ages 25 to 70, compos mentis, able to read and 

write, willing to participate, and undergoing routine hemodialysis twice a 

week for at least 4 hours. Statistical analysis was performed using the 

Mann-Whitney test. 

Results: The results showed that the mean rank in the treatment group was 

higher than in the control group (44.97 vs. 20.03). Statistical analysis 

showed a p-value of 0.000 (<0.05). 

Conclusion: Buerger Allen exercises have a significant effect on reducing 
muscle cramps in intradialysis patients. 
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INTRODUCTION 

Hemodialysis is a process of filtering blood 

using a machine that functions as a substitute 

for the kidneys in removing the body’s 

metabolic waste [1]. This procedure is 

performed 2 to 3 times per week, with each 

session lasting 4 to 5 hours, for patients 

diagnosed with stage 5 chronic kidney disease 

(CKD) [2]. In recent years, the incidence of 

stage 5 CKD has increased and has become a 

global health issue. 

Between 2000 and 2019, the number of 

new patients with stage 5 CKD increased by 

40,392 people [3]. Meanwhile, the IRR 

recorded that 35,602 people in Indonesia 

were registered as new stage 5 CKD patients 

from 2017 to 2018 [4]. In Central Java alone, 

there were 7,906 new patients with stage 5 

CKD[4]. Additionally, the number of 

hemodialysis patients at Klinik Ginjal dan 

Hipertensi “Lestari” in 2023 was 167.  

Klinik Ginjal dan Hipertensi “Lestari” is a 

clinic that provides hemodialysis services. 

According to interviews with room nurses, 

patients often complained of muscle cramps 

during intradialysis. In interviews with 

patients, they expressed that muscle cramps 

caused unbearable pain and interfered with 

the hemodialysis process. They also reported 

feeling anxious about starting hemodialysis 

therapy again. 

Muscle cramps affect around 25% to 

50% of patients undergoing hemodialysis [5]. 

Punj et al. also found that 79% of patients had 

experienced muscle cramps at least once 

during dialysis [6]. The exact cause of muscle 

cramps in hemodialysis patients is not yet 

known, but several triggers, such as 

electrolyte imbalances, hypovolemia, 

hypotension, high blood flow, ultrafiltration 

rates, and improper dialysate composition, 

have been identified [5]. Muscle cramps 

generally occur about halfway through or 

near the end of the hemodialysis session [7]. 

These cramps start with severe pain, which 

has been reported to negatively affect sleep 

quality and quality of life, often leading to 

depression and anxiety [5],[8].  

Treatment for muscle cramps includes 

intravenous fluids, oral medications, 

adjusting dialysis settings, warm compresses, 

and stretching [5]. The Buerger Allen exercise 

is a stretching technique involving active 

plantar movements, intended to perform 

regular motions with the aid of gravitational 

force [9]. This exercise is expected to increase 

arterial and venous blood flow by opening 

capillaries and improving blood supply to the 

tissues [10]. A new aspect of this research is 

the introduction of the Buerger Allen exercise, 

which has not been previously used in this 

context. Additionally, previous studies 

required three training sessions per week, 

each lasting 20 minutes [5]. Therefore, the 

study aimed to investigate the effect of 

Buerger Allen exercises on muscle cramps in 

intradialysis patients. 

METHOD 

Study Design 

This study employed a quasi-experimental 

design, using a two-group pretest-posttest 

control group structure. The design was 

chosen to evaluate the effect of Buerger Allen 

exercises on muscle cramps in patients 

undergoing hemodialysis. A control group 

receiving standard care was compared to a 
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treatment group performing Buerger Allen 

exercises during dialysis sessions. 

Subject (Population, Sample, 

Technique Sampling, Subject 

Criteria) 

The study was conducted at Klinik Ginjal dan 

Hipertensi “Lestari”, a specialized clinic 

providing hemodialysis services. The study 

population consisted of all patients 

undergoing hemodialysis at the clinic. In 

2023, the clinic had a total of 167 registered 

patients receiving routine hemodialysis 

treatment. The inclusion of patients from this 

clinic allowed the researchers to access a 

relevant and homogenous population for the 

study. 

The sample size was determined using 

the Slovin formula, which produced a total 

sample size of 64 respondents. The sampling 

technique used was non-probability 

sampling, specifically consecutive sampling, 

where every eligible patient who met the 

inclusion criteria was recruited until the 

desired sample size was achieved. The sample 

was equally divided into two groups: 32 

participants in the treatment group and 32 

participants in the control group. 

The inclusion criteria included patients 

aged 25–70 years who were compos mentis, 

were able to read and write, were willing to be 

a respondent, and were undergoing routine 

hemodialysis twice a week for at least 4 hours. 

Meanwhile, exclusion criteria were patients 

with hemodynamic instability, defined by 

blood pressure ≤110/70 mmHg or ≥150/90 

mmHg, pulse rate ≤60 or ≥100 times per 

minute, respiratory rate ≤16 or ≥20 times 

per minute, and body temperature ≤ 360C or 

≥370C, and patients unable to complete the 

required sessions of the intervention due to 

illness or other factors. 

Intervention 

The intervention involved administering 

Buerger Allen exercises during hemodialysis 

sessions. The treatment group performed the 

exercise during their intradialysis period, 

consisting of active plantar flexion and 

dorsiflexion movements designed to promote 

blood circulation. The exercises were 

conducted over a period of four consecutive 

hemodialysis procedures, with each session 

lasting 20 minutes. 

The treatment group engaged in the 

exercise during their regular hemodialysis 

sessions scheduled on Mondays and 

Thursdays or Tuesdays and Fridays. The 

control group, whose hemodialysis sessions 

were scheduled on Wednesdays and 

Saturdays, received standard care as outlined 

in the clinic’s Standard Operating Procedures 

(SOP). 

Before the intervention, the severity and 

frequency of muscle cramps were measured 

using the Cramp Questionnaire Chart as a 

pretest. The same chart was administered 

again after the four hemodialysis sessions, 

during which the treatment group performed 

the exercises, to assess any changes in muscle 

cramps (posttest). 

Outcome Measurement 

The primary outcome measure was the 

change in the occurrence and intensity of 

muscle cramps in both groups. Muscle cramps 

were assessed using the Cramp Questionnaire 
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Chart, a validated instrument for evaluating 

muscle cramp severity and frequency. 

Respondents were asked to report the 

frequency and intensity of muscle cramps 

experienced during each hemodialysis 

session. Scores were collected before the 

intervention (pretest) and after the 

intervention (posttest) to determine the 

impact of the exercise. 

Statistical Analysis 

Data analysis was conducted using SPSS 

version 25. Descriptive statistics (mean, 

standard deviation, and frequency 

distribution) were used to summarize the 

demographic data and baseline 

characteristics of the participants. The 

Kolmogorov-Smirnov test was applied to test 

the normality of the data distribution. 

For inferential analysis, the Mann-

Whitney U test was employed to compare the 

mean differences between the treatment and 

control groups, given that the data were not 

normally distributed. A p-value of <0.05 was 

considered statistically significant, indicating 

that the Buerger Allen exercise had a 

meaningful impact on reducing muscle 

cramps in the treatment group compared to 

the control group. 

Ethical Considerations 

This study was conducted in accordance with 

the ethical principles outlined in the 

Declaration of Helsinki. Ethical approval was 

obtained from the STIKES Telogorejo 

Semarang Ethics Committee, under approval 

number 111/XI/KE/STIKES/2023. All 

participants were informed about the study’s 

purpose, procedures, potential risks, and 

benefits, and written informed consent was 

obtained from each participant prior to their 

inclusion in the study. 

RESULTS 

Table 1 shows that the mean age of 

respondents was 54.78 years (standard 

deviation 10.34), with a range from 27 to 70 

years. The 95% confidence interval suggests 

that the mean age is likely between 52.19 and 

57.36 years. The mean Qb (Quick of Blood) of 

respondents was 189.45 mL/min (standard 

deviation 33.65), with a range of 150 to 300 

mL/min, and a 95% confidence interval 

indicating that the mean Qb is between 

181.05 and 197.86 mL/min. 

 
Table 1. Distribution of respondent characteristics based on age and Qb at Klinik Ginjal dan 

Hipertensi Lestari November – December 2023 (n=64) 
Variable N Mean ± SD Median Min – Max 95% CI 

(Min Max) 
Age       

Treatment dan Control 64 54.78 ± 10.34 57.00 27 – 70 52,19 57.36 
Treatment 32 55.63 ± 8.56 57.00 33 – 70 52.54 58.71 
Control 32 53.94 ± 11.94 57.00 27 – 70 49.63 58.24 

Quick of blood (Qb)       
Treatment dan Control 64 189.45 ± 33.65 180.00 150 – 300 181.05 197.86 
Treatment 32 189.38 ± 29.34 192.50 150 – 300 178.80 199.95 
Control 32 189.53 ± 37.96 180.00 150 – 300 175.85 203.22 
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Table 2 shows that the highest 

proportion of respondents was male (51.6%, 

33 respondents). Additionally, 50% (32 

respondents) had been undergoing 

hemodialysis for more than 24 months. 

 

Table 2. Distribution of respondent characteristics based on gender and length of time undergoing 
hemodialysis at Klinik Ginjal dan Hipertensi Lestari November – December 2023 (n=64) 
Variable Category Treatment Control Total 

N % n % n % 
Gender Male 18 28.1 15 23.4 33 51.6 

Female 14 21.9 17 26.6 31 48.4 
       

Length of time 
undergoing 
hemodialysis 

<12 months 8 12.5 8 12.5 16 25 
12 – 24 months 9 14.1 7 10.9 16 25 
>24 months 15 23.4 17 26.6 32 50 
       

 

Table 3 indicates that the data for muscle 

cramps before (p = 0.003) and after (p = 

0.000) the intervention were not normally 

distributed (p < 0.05). 

 

Table 3. Normality Test 
Variable df Sig.  

Muscle Cramps Pre 64 0.003 
Muscle Cramps Post 64 0.000 

Table 4 demonstrates a significant 

difference in muscle cramp severity between 

the treatment and control groups after the 

Buerger Allen exercise (p < 0.05), with the 

treatment group showing significantly fewer 

muscle cramps. 

 
Table 4. Differences in muscle cramps after Buerger Allen exercise in the control group and 

treatment group at Klinik Ginjal dan Hipertensi November – December 2023 (n=64) 
Variable Group n Mean Rank Z P value 

Muscle Cramps Treatment 32 44.97 -5.981 0.000 
Control 32 20.03 

DISCUSSION 

The research results show that the average 

age of respondents is 54.78 years. These 

findings align with IRR data, which indicate 

that the majority of hemodialysis patients are 

aged between 45–54 years (29.36%) and 55–

64 years (31.19%) [4]. The kidneys are among 

the organs that age most rapidly, which is 

reflected in their declining structure and 

function as people grow older [11]. The loss of 

kidney function is characterized by a decrease 

in the glomerular filtration rate (GFR) and the 

number of nephrons. This decline can be due 

to physiological conditions, such as the 

natural aging process, or pathological 

conditions, such as prolonged exposure to 

diseases [12]. The Baltimore Longitudinal 

Study of Aging (BLSA) reports that healthy 

individuals aged 30 years experience an 

average decrease in creatinine clearance of 
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0.75 mL/min/year [12]. This is also 

supported by studies from Denic et al. and 

Noronha et al., which state that the decline in 

GFR after the age of 30–40 years is considered 

physiological and becomes more significant 

after the age of 70 [12],[13]. This condition 

can eventually progress to stage V chronic 

kidney disease. 

The research results show that the 

majority of respondents were men (51.6%). 

Kidney function decreases in both men and 

women with age, but research suggests that 

more men initiate kidney replacement 

therapy than women. This disparity may be 

due to men’s unhealthy lifestyles, which lead 

to quicker declines in kidney function [14]. 

Several factors contribute to the development 

of stage V chronic kidney disease. Research by 

Ricardo et al. found a significant difference in 

the decrease in GFR between men (−1.43 

mL/min/1.73 m²) and women (−1.09 

mL/min/1.73 m²) [13]. Smoking habits and 

the consumption of protein-rich foods in men 

increase the risk of kidney damage [12]. In 

contrast, women benefit from the protective 

effects of estrogen, which helps preserve 

blood vessel and kidney function, reducing 

the risk of chronic kidney disease [15]. 

Additionally, women tend to seek 

conservative treatments, such as using 

healthcare services and controlling risk 

factors, which lower their risk of chronic 

kidney disease [13]. 

The study found that the average Qb 

(Quick of Blood) of respondents was 189.45 

mL/min. This result is consistent with 

research by Ahmad et al., whose study 

recorded a Qb of 186.6 mL/min [16]. 

However, this finding differs from IRR data, 

which suggest that the Qb proportion 

typically falls between 200–249 mL/min [4]. 

Qb, also known as blood flow velocity, is the 

amount of blood (in mL) that flows per minute 

to the dialyzer. A higher blood flow rate allows 

more waste and fluid to be removed from the 

body. According to Nurbadriyah et al., 

patients beginning hemodialysis are initially 

given a Qb of 100 mL/min, which is gradually 

increased to the optimal speed [17]. Qb is 

typically adjusted for patient comfort or 

based on needle size  [18]. A Qb lower than 

200 mL/min is often used in specific cases, 

such as for new patients, pediatric patients, 

elderly patients, and those with heart 

conditions [17]. 

The study also revealed that 50% of 

respondents (32 patients) had been 

undergoing hemodialysis for more than 24 

months. These results are in line with Irawan 

& Suhartini's research, where 52.4% of 

respondents had undergone hemodialysis for 

over 24 months [19]. The findings also agree 

with research by Syara et al., which reported 

that the majority of patients had been 

undergoing hemodialysis for more than 24 

months [20]. Hemodialysis is a lifelong kidney 

replacement therapy for patients with stage V 

chronic kidney disease [2]. It is the most 

popular alternative to peritoneal dialysis, 

offering a higher survival rate for stage V 

chronic renal disease patients. Hemodialysis 

effectively removes toxins from the body, 

alleviating symptoms such as nausea, 

vomiting, edema, and poor appetite [21]. 

Patients undergoing hemodialysis for a longer 

period tend to reach an acceptance stage, 

becoming more compliant and receptive to 
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health education from healthcare providers 

[22]. 

The results of this study demonstrate that 

Buerger Allen exercise can significantly 

reduce muscle cramps in hemodialysis 

patients (p<0.05). Hemodialysis remains the 

most common form of kidney replacement 

therapy worldwide. Despite technological 

advances, the morbidity rate remains high. 

Muscle cramps are a common complaint 

among hemodialysis patients [23], often 

described as sudden, painful muscle 

contractions that interfere with daily 

activities [24]. As many as 97% of 

hemodialysis patients report experiencing 

muscle cramps at least once during dialysis 

[6]. Causes of muscle cramps include 

hypovolemia due to high ultrafiltration, 

changes in electrolyte balance, hypotension, 

and reduced muscle blood flow during 

dialysis [5],[6]. 

Leg cramps typically occur due to the 

release of calcium ions from the sarcoplasmic 

reticulum, causing muscle spasms. Muscle 

cramps can also result from excessive water 

loss during ultrafiltration, leading to changes 

in extracellular fluid volume and increased 

bicarbonate (HCO₃⁻) concentration. When the 

amount of water removed is greater than the 

body's mass, hypotension and decreased 

blood flow can occur [7]. 

Buerger Allen exercise is a form of 

physical therapy designed to improve 

vascularization in muscles affected by arterial 

insufficiency in the lower limbs [25]. The 

exercise involves alternating dorsiflexion and 

plantar flexion in the ankle, which pumps the 

muscles and promotes capillary vasodilation. 

This process increases arterial blood flow and 

stimulates vascular angiogenesis [10]. 

Buerger Allen exercise during intradialysis 

also enhances nutrient delivery to cells and 

increases the capillary surface area, 

facilitating the movement of urea and toxins 

from tissues to the vasculature, thereby 

reducing muscle cramps [26]. 

 

NURSING IMPLICATIONS 

The findings of this study present important 

nursing implications, particularly the 

potential for Buerger Allen exercises to 

reduce muscle cramps in hemodialysis 

patients. Integrating this exercise into 

standard nursing practice can enhance 

patient comfort and improve treatment 

adherence. Nurses can empower patients to 

perform these exercises independently, 

promoting self-management and engagement 

in their care. Furthermore, implementing 

these exercises as an early intervention 

during dialysis could prevent cramps, 

ensuring smoother sessions. However, 

personalized care is essential, as patients vary 

in their health status and ability to perform 

exercises. This holistic approach, combining 

exercise with monitoring fluid balance, blood 

pressure, and electrolyte levels, could 

improve patient outcomes. 

 

STUDY LIMITATION 

The study, however, has several limitations. 

The small sample size and limited focus on 

factors like electrolyte imbalances and 

comorbidities restrict the generalizability of 

the findings. Additionally, the lack of long-

term follow-up and exclusion of other forms 

of exercise leave room for further exploration. 

Future research should include larger, more 
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diverse populations, examine the long-term 

benefits of the Buerger Allen exercise, and 

explore other interventions for managing 

muscle cramps. Addressing these limitations 

would provide a more comprehensive 

understanding of effective interventions for 

improving the quality of life for hemodialysis 

patients. 

 

CONCLUSION 

The results of this study show a significant 

effect of Buerger Allen exercise in reducing 

muscle cramps in intradialysis patients 

(p<0.05). Patients can independently perform 

this exercise during the first hour of 

intradialysis, for a duration of 20 minutes. 

Healthcare providers should consider 

incorporating Buerger Allen exercise into 

standard operating procedures in 

hemodialysis units. 
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