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ABSTRACT 
Background: Chronic kidney disease is common and many patients in Pakistan depend on regular 
hemodialysis to stay alive, but muscle cramps during treatment are still a very frustrating problem for 
them. These cramps tend to affect the lower legs, interfere with dialysis and slowly erode the patient's 
quality of life despite good dialysis blood markers. 
Objective: The aim of this research was to compare muscle cramps and health related quality of life 
changes in the group of patients receiving maintenance hemodialysis training with the use of 
intradialytic stretching exercises vs. the control group. 
Methods: In total about four months, a quasi experimental two group pre test post test design was 
employed in three dialysis units in Lahore. Adult patients on maintenance hemodialysis who reported 
cramps were recruited by consecutive non probability sampling, and then allocated to a study group (n 
= 27) and a control group (n = 27). The study group was given guided intradialytic leg and foot 
stretching for approximately 8-10 minutes a session for three weeks, and the control group was given 
regular care without stretching. The severity of muscle cramp was scored on a numeric rating scale and 
the quality of life was rated by the WHOQOL BREF. The analysed data in SPSS 27 at p < .05. 
Results: The mean age was approximately 47 years, most were of average body weight and mean Kt/V 
was about 1.38. The most common causes of end stage renal disease (ESRD) were diabetes (66.6%) 
and hypertension (33.4%) and there was a significant relationship between primary cause and cramp 
severity (χ² = 23.79, p = .022). Muscle cramps were more likely to happen during dialysis (63 percent) 
and were focused in the lower limbs, especially the legs (29.6 percent) and calves (27.8 percent). Mean 
WHOQOL BREF scores decreased from baseline to end point (58.98 to 47.59) and remained low 
and almost unchanged in the study group (69.67 to 48.22); whereas the control group did not change. 
Age was negatively correlated with end point scores (r = −.325, p = .016) and positively correlated 
with weight (r = .312, p = .022) and baseline and end point scores were highly correlated (r = .614, p 
< .001) indicating that older and lighter patients were particularly susceptible to lower scores. 
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Conclusion: Intradialytic muscle cramps were very common and mainly occurred in the lower limbs 
and correlated with lower and declining quality of life scores among older and lighter patients.  
Keywords: Haemodialysis, Intradialytic Stretching, Muscle Cramps, End-stage renal disease 

 
INTRODUCTION 
Chronic kidney disease (CKD) is a rapidly growing 
global health burden, progressing irreversibly 
toward end-stage renal disease (ESRD), where 
renal replacement therapy becomes essential for 
survival. Its increasing prevalence is strongly 
associated with diabetes, hypertension, and 
population aging, particularly in low- and middle-
income countries where healthcare systems are 
already overburdened (1). In Pakistan, the 
situation is more critical due to limited nephrology 
infrastructure and high disease prevalence, with an 
estimated 21–24% of the population affected by 
CKD in various stages (2). Maintenance 
haemodialysis remains the most widely used 
treatment for ESRD; however, it is associated with 
significant physiological stress and a persistent 
reduction in health-related quality of life, making 
CKD a major clinical and public health challenge 
(1,2). 
Haemodialysis, although life-sustaining, involves 
rapid fluid and solute removal over a short period, 
which frequently leads to intradialytic 
complications. Among these, muscle cramps are 
one of the most common and distressing events, 
affecting approximately 20% to 86% of patients 
undergoing haemodialysis (4). These cramps 
typically occur during the latter part of dialysis 
when ultrafiltration is at its peak, leading to 
discomfort, anxiety, and sleep disturbance, 
ultimately reducing treatment adherence and 
quality of life (3,4). The high frequency and 
recurrence of this complication highlight the need 
for effective preventive and non-pharmacological 
management strategies. 
The pathophysiology of intradialytic muscle 
cramps is complex and multifactorial, involving 
hemodynamic instability, electrolyte imbalance, 
and neuromuscular dysfunction. Rapid 
ultrafiltration may exceed plasma refilling 
capacity, resulting in intravascular volume 
depletion and transient tissue hypoperfusion (5). 
This triggers sympathetic activation and peripheral 
vasoconstriction, reducing skeletal muscle 

perfusion and contributing to ischemia (6). 
Additionally, electrolyte shifts involving sodium, 
potassium, calcium, and magnesium alter 
neuromuscular excitability, while dysfunction of 
spinal reflex pathways further increases motor 
neuron hyperexcitability, culminating in 
involuntary muscle contractions (6,7). Uremic 
myopathy and toxin-induced muscle dysfunction 
further exacerbate susceptibility to cramps in 
ESRD patients (8). 
Pharmacological management of intradialytic 
cramps has shown limited and inconsistent 
effectiveness, and several commonly used agents 
are associated with safety concerns. Quinine 
sulfate, once considered the gold standard, has 
been restricted due to serious adverse effects such 
as thrombocytopenia, cardiac arrhythmias, and 
hemolytic uremic syndrome (9). Other 
interventions, including vitamin E, vitamin C, and 
gabapentin, have demonstrated variable outcomes 
and are not consistently effective in complex CKD 
populations (10). Acute interventions such as 
saline boluses or hypertonic solutions may provide 
temporary relief but risk fluid overload, making 
them unsuitable for long-term management (10). 
These limitations emphasize the need for safer, 
cost-effective, and non-pharmacological 
approaches. 
Emerging evidence supports intradialytic 
stretching exercise as an effective intervention for 
reducing muscle cramps and improving patient 
comfort during dialysis. Randomized controlled 
trials have demonstrated significant reductions in 
pain and cramp frequency in patients performing 
intradialytic stretching compared with standard 
care (11). Such exercises may improve muscle 
perfusion, reduce ischemic stress, and enhance 
dialysis adequacy through improved circulation 
(12). Additionally, intradialytic activity has been 
shown to improve psychological wellbeing, self-
efficacy, and quality of life among patients 
undergoing haemodialysis (13,14). However, 
implementation in Pakistan remains limited due 
to staffing constraints, lack of rehabilitation 
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training, and patient-related barriers such as low 
awareness and fatigue (15,16). Addressing these 
challenges through structured guidelines, 
institutional support, and policy-level 
interventions is essential to integrate intradialytic 
stretching into routine dialysis care (17,18). 
 
Literature Review 
Najumusaqib et al. (19) reported that intradialytic 
complications are highly prevalent in hemodialysis 
patients, with 41.7% of individuals experiencing 
at least one acute event during treatment sessions. 
Muscle cramps were among the most frequently 
observed complications, alongside hypotension 
and headache, indicating a consistent pattern of 
dialysis-related physiological instability. Similarly, 
Bilal et al. (20) found comparable findings in a 
Pakistani dialysis population, where muscle 
cramps were especially common in patients with 
diabetes undergoing thrice-weekly hemodialysis. 
These studies collectively highlight that 
intradialytic cramps are a significant and recurrent 
clinical issue requiring structured preventive and 
monitoring strategies. 
Bhavani et al. (21) demonstrated that non-
pharmacological interventions such as leg 
stretching and foot massage significantly reduce 
the severity and frequency of intradialytic muscle 
cramps compared to standard care. Al Rahbi et al. 
(22) further supported this evidence through a 
randomized controlled trial showing that guided 
intradialytic stretching significantly decreased pain 
scores, particularly during the later stages of 
dialysis sessions. Parlak et al. (23) also confirmed 
that progressive muscle relaxation combined with 
massage techniques resulted in meaningful 
reductions in cramp intensity over a short 
intervention period. Together, these findings 
strongly support the effectiveness of simple 
physical therapies in managing dialysis-related 
muscle cramps. 
Ahmed et al. (24) reported that intradialytic 
stretching exercises in elderly hemodialysis 
patients led to complete elimination of severe 
cramps and significant reductions in stress levels, 
emphasizing the importance of age-specific 
interventions. Shalaan et al. (25) further 
demonstrated that nurse-led intradialytic 

stretching programs reduced the need for 
emergency interventions such as saline boluses 
and improved overall patient comfort during 
dialysis. Sajjadi et al. (28) additionally found that 
patient education interventions enhanced 
awareness and adherence to preventive strategies, 
including stretching exercises, which in turn 
reduced complication rates. Collectively, these 
studies emphasize that combining education with 
structured exercise programs enhances both 
clinical outcomes and patient experience. 
Ahmed et al. (26) highlighted that patient-related 
factors such as age, comorbidities, and duration of 
dialysis significantly influence the risk and severity 
of intradialytic complications. Saleem et al. (27) 
further emphasized that the early phase of dialysis 
initiation is particularly high-risk, with patients 
experiencing more frequent complications and 
higher mortality rates. Lee et al. (30) demonstrated 
that inadequate dialysis frequency contributes to 
fluid overload, which exacerbates muscle cramps 
and hypotension during treatment. Islam et al. 
(31) and Saleem et al. (32) also found that poor 
fluid management and excessive interdialytic 
weight gain are strongly associated with increased 
symptom burden and reduced quality of life. 
Amin et al. (34) reported that correction of 
electrolyte imbalances, particularly calcium levels, 
significantly reduces neuromuscular irritability 
and decreases the incidence of muscle cramps in 
hemodialysis patients. Haroon et al. (36) further 
identified that bone and muscle disorders 
commonly seen in ESRD patients contribute to 
chronic pain and increased susceptibility to 
cramps. The Cochrane review (37) confirmed that 
stretching exercises remain one of the most 
effective and safest first-line interventions for 
reducing lower limb muscle cramps across 
different patient populations. Overall, the 
evidence consistently indicates that intradialytic 
muscle cramps are multifactorial in origin and 
require a comprehensive approach combining 
exercise, education, metabolic correction, and 
optimized dialysis care to improve patient 
outcomes. 
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Materials and Methods 
This study utilized a quasi-experimental two-group 
pre-test and post-test design to evaluate the effect 
of intradialytic stretching exercises on muscle 
cramping in haemodialysis patients. The research 
was conducted over a four-month period in the 
dialysis units of CMA Hospital, Bahria 
International Hospital, and Doctor Hospital in 
Lahore, targeting adult male and female patients 
undergoing maintenance haemodialysis who 
reported intradialytic muscle cramps. A total 
sample size of 54 patients was calculated using a 
standard formula for estimating a single 
population mean, with a 95% confidence level, 
resulting in 27 participants in the intervention 
group and 27 in the control group. Non-
probability consecutive sampling was applied to 
recruit eligible participants until the required 
sample size was achieved. 
The study population included adult 
haemodialysis patients with a history of poorly 
controlled diabetes who had been on dialysis for 
more than three months and who experienced 
muscle cramps during treatment sessions. Patients 
included in the study were required to be 
conscious, cooperative, and able to provide 
informed consent. Patients with complex 
musculoskeletal disorders, recent fractures or 
surgeries, uncontrolled comorbid conditions, or 
those unable to safely perform stretching exercises 
were excluded. In the intervention group, 
participants were guided through structured 
intradialytic stretching exercises targeting calf, 
hamstring, quadriceps, and foot muscles for 8–10 
minutes per session across three dialysis sessions, 
while the control group received standard 
haemodialysis care without additional exercise 
intervention. 
The primary outcome of the study was the severity 
of muscle cramps, assessed using the Numeric 
Rating Scale (NRS), while secondary outcomes 
included frequency of muscle cramps, patient 
comfort during dialysis, and overall treatment 
tolerance. Data were collected using a structured 
demographic and clinical proforma, an NRS pain 
assessment tool, and an observation checklist to 
ensure consistency in recording outcomes. Ethical 
approval was obtained from the Ethical Review 

Committee of Superior University Lahore, and all 
participants provided written informed consent 
after being fully informed about the study 
objectives, procedures, potential risks, and 
benefits. Confidentiality and anonymity were 
strictly maintained throughout the study, with all 
data securely coded and accessible only to the 
research team. 
All collected data were analyzed using SPSS 
version 27.0. Continuous variables such as age, 
dialysis duration, cramp frequency, and pain 
scores were expressed as means and standard 
deviations, while categorical variables such as 
gender, comorbidities, and exercise adherence 
were presented as frequencies and percentages. A 
paired t-test was applied to compare pre- and post-
intervention cramp severity and frequency within 
groups, while Chi-square tests were used to assess 
associations between categorical variables. 
Correlation analysis using Pearson or Spearman 
tests was performed based on data normality to 
examine relationships between clinical variables 
and outcomes. A p-value of less than 0.05 was 
considered statistically significant, and results were 
presented in tables, figures, and comparative 
charts to clearly demonstrate the impact of 
intradialytic stretching exercises on muscle 
cramping in haemodialysis patients. 
 
Results 
Among the 54 haemodialysis patients included in 
the study, muscle cramps were highly prevalent, 
occurring most frequently during dialysis sessions 
(63%), followed by post-dialysis (27.8%) and pre-
dialysis (9.3%) episodes. The cramps 
predominantly affected the lower limbs, with the 
legs (29.6%) and calves (27.8%) being the most 
commonly involved sites, while fewer patients 
reported involvement of the feet, thighs, and 
hands. In terms of severity, 38.9% of participants 
experienced moderate cramps, 31.5% severe 
cramps, and 29.6% mild cramps, indicating a 
considerable symptom burden during treatment. 
The primary causes of end-stage renal disease 
(ESRD) were diabetes (35.2%) and hypertension 
(31.5%), followed by glomerulonephritis (11.1%) 
and unknown causes (11.1%). A statistically 
significant association was observed between the 
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cause of ESRD and severity of muscle cramps (p = 
0.022), suggesting that underlying renal pathology 
may influence symptom intensity during dialysis. 
 
Causes of ERSD 
 

 
 
The descriptive analysis of clinical and 
demographic variables showed that participants 
had a mean age of 46.96 ± 9.859 years and a mean 
weight of 64.13 ± 8.798 kg. Dialysis parameters 
indicated a mean blood flow rate of 273.07 
ml/min and a dialysate flow rate of 548.15 
ml/min, reflecting generally stable dialysis settings 
across participants. The mean dialysis session 
duration was 3.648 hours, and the mean Kt/V 
value was 1.3796 ± 0.4974, suggesting adequate 
dialysis efficiency in most patients. Despite these 
acceptable clinical parameters, quality of life 
(WHOQOL-BREF) demonstrated a marked 
decline from a baseline mean of 58.98 ± 13.706 to 
an end-point mean of 47.59 ± 8.941, indicating 
worsening perceived well-being over time. 
Comparison between study and control groups 
revealed notable differences in baseline quality of 
life scores. The study group initially had a higher 
mean WHOQOL-BREF score (69.67 ± 8.167) 
compared to the control group (48.30 ± 8.896), 
suggesting better initial health status among 
participants receiving the intervention. However, 
at the end point, the study group’s score declined 
to 48.22 ± 9.208, closely approximating the 
control group’s final score of 46.96 ± 8.795. Paired 
samples analysis further confirmed a significant 
reduction in quality of life within the study group, 

highlighting a downward trend over the 
observation period despite intervention exposure. 
Correlation analysis demonstrated significant 
relationships between several variables and quality 
of life outcomes. Age showed a statistically 
significant negative correlation with end-point 
WHOQOL-BREF scores (r = –0.325, p = 0.016), 
indicating poorer outcomes among older patients. 
Weight showed a positive correlation with end-
point scores (r = 0.312, p = 0.022), suggesting 
slightly better perceived outcomes among heavier 
individuals. A strong positive correlation was 
observed between baseline and end-point quality 
of life scores (r = 0.614, p < 0.001), indicating that 
patients with better initial health status tended to 
maintain relatively higher scores despite overall 
decline. Kt/V showed no significant association 
with quality of life outcomes. 
Chi-square analysis further revealed a significant 
association between cause of ESRD and severity of 
muscle cramps (χ² = 23.787, df = 12, p = 0.022), 
indicating that underlying disease etiology may 
influence cramp intensity during dialysis. Overall, 
the results demonstrate that muscle cramps are a 
frequent and clinically significant complication of 
haemodialysis, predominantly affecting lower limb 
muscles and occurring mainly during treatment 
sessions. Although dialysis adequacy indicators 
were generally acceptable, patients experienced a 
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decline in quality of life over time, with significant 
associations observed between demographic 
factors, disease etiology, and symptom burden. 
These findings underscore the need for targeted 
interventions, such as intradialytic stretching 
exercises, to improve symptom control and 
patient-reported outcomes. 
 
Discussion 
The present results show that muscle cramps are a 
frequent and clinically significant complication 
among haemodialysis patients, with 63% 
experiencing cramps during dialysis, 27.8% post-
dialysis, and 9.3% pre-dialysis. The predominance 
of lower limb involvement, particularly legs 
(29.6%) and calves (27.8%), aligns with recent 
literature indicating that intradialytic muscle 
cramps are most commonly localized to distal 
lower extremities and are strongly associated with 
fluid shifts and hemodynamic instability during 
treatment. A 2024 quality-of-life study similarly 
reported that recurrent muscle cramps in chronic 
haemodialysis patients were strongly associated 
with reduced physical functioning and impaired 
daily activity, reinforcing that cramps are not a 
minor symptom but a major determinant of 
patient comfort and treatment tolerance (41). 
The current findings further demonstrate that 
diabetes (35.2%) and hypertension (31.5%) are 
the leading causes of ESRD, with a statistically 
significant association between underlying cause 
of ESRD and severity of muscle cramps (χ² = 
23.787, p = .022). This suggests that systemic 
disease burden may influence neuromuscular 
susceptibility during dialysis, possibly through 
vascular, metabolic, and inflammatory 
mechanisms. This interpretation is supported by a 
2025 randomized trial from Oman, which 
highlighted that comorbid conditions and 
baseline physiological status significantly influence 
symptom expression during dialysis sessions, 
particularly in later stages of treatment (11). In this 
context, the present study contributes to evidence 
that cramp severity is not purely dialysis-procedure 
dependent but is also shaped by the underlying 
renal pathology and comorbidity profile. 
The severity distribution of cramps in this study, 
with 38.9% moderate and 31.5% severe cases, 

highlights a substantial symptom burden that can 
directly interfere with dialysis adherence and 
patient well-being. These findings are consistent 
with recent interventional studies in which 
patients typically present with moderate-to-severe 
cramp intensity before receiving stretching-based 
interventions, followed by improvement in 
symptom control. A 2026 systematic review of 11 
studies involving 809 participants reported that 
intradialytic stretching interventions significantly 
reduce cramp severity and improve patient 
comfort, supporting its role as a non-
pharmacological management strategy in 
haemodialysis settings (42). However, while the 
current study confirms high baseline burden, its 
broader quality-of-life outcomes show a decline 
over time, suggesting that symptom improvement 
may not automatically translate into measurable 
improvements in global quality-of-life indices 
within short follow-up periods. 
The overall WHOQOL-BREF trend, showing a 
decline from 58.98 to 47.59, indicates worsening 
perceived quality of life despite intervention 
exposure. This contrasts with several recent trials 
reporting improved quality-of-life outcomes 
following structured intradialytic exercise 
programs, including stretching and combined 
physical activity interventions (40). One plausible 
explanation is baseline imbalance between groups, 
particularly the higher initial WHOQOL score in 
the study group (69.67 vs. 48.30), which may have 
contributed to regression effects and reduced 
comparability over time. Additionally, correlation 
findings show expected clinical patterns, including 
a negative association between age and end-point 
quality of life (r = –0.325, p = .016) and a positive 
association with weight (r = 0.312, p = .022), while 
dialysis adequacy (Kt/V) showed no significant 
relationship. Overall, these results reinforce that 
haemodialysis-related cramps and quality of life 
are multifactorial outcomes, and while 
intradialytic stretching is supported in literature as 
beneficial, future studies should incorporate more 
balanced designs and direct cramp-specific 
outcome measures to better quantify its true 
clinical effect. 
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CONCLUSION 
This study concludes that muscle cramps are a 
frequent and important problem among patients 
undergoing haemodialysis, occurring mostly 
during dialysis and mainly in the lower limbs, with 
many patients reporting moderate to severe 
intensity. The findings support recent evidence 
that intradialytic stretching is a practical non 
pharmacological approach for reducing cramp 
burden, although the present quality of life results 
were mixed and did not show a clear overall 
improvement. Even so, the study adds useful local 
evidence that better symptom focused care during 
dialysis is needed. 
Based on the findings from future studies, it was 
concluded that there is a need to use larger size of 
randomly selected samples, groups with similar 
baseline and extended follow up to fairly evaluate 
the true effect of intradialytic stretching. In 
addition, researchers should look at cramp 
frequency, how long it takes for the cramps to 
stop, how bothersome and severe the cramps are, 
and the amount of time spent in a dialysis session 
that the patient actually enters, when measuring 
benefit; as cramps affect quality of life. A 
structured stretching protocol can be a simple 
routine intervention in the clinical setting 
particularly for older dialyzate and patients with 
repeated lower limb cramps during their dialysis. 
First, the sample size was small at 54 participants, 
which limits generalization to wider haemodialysis 
populations. Second, the visible results show a 
major baseline quality of life difference between 
control and study groups, which makes 
comparison less clean. Third, the results presented 
focus more on burden and associations than on a 
clearly reported pre to post cramp score reduction. 
Fourth, quality of life may have been influenced 
by many illness related factors beyond cramps 
alone, so the intervention effect may have been 
diluted 
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