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Abstract

Background: Chronic kidney disease (CKD) is a progressive condition that leads to impaired kidney
function and various systemic complications, including muscle cramps during hemodialysis. Muscle
cramps are a common intradialytic complication that can reduce patient comfort and quality of life.
Objective: This study aims to examine changes in the level of muscle cramps in CKD patients
undergoing hemodialysis before and after the implementation of intradialytic stretching exercise.
Methods: This study employed a descriptive exploratory case study design involving two CKD patients
undergoing hemodialysis. The intervention consisted of intradialytic stretching exercise administered
for 20 minutes during the dialysis process. Data were collected through clinical observations focusing
on pain intensity and characteristics of muscle cramps before and after the intervention, and were
analyzed descriptively. Results: Both patients showed improvement in muscle cramp symptoms after
the intervention. The first patient experienced a reduction in pain intensity from severe to moderate,
while the second patient no longer experienced muscle cramps after the intervention. Conclusion:
Intradialytic stretching exercise has the potential to be a simple and safe nursing intervention to reduce
muscle cramps and improve patient comfort during hemodialysis.
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Introduction

Chronic Kidney Disease (CKD) is a condition characterized by abnormalities in kidney structure
or function that persist for more than three months and have implications for health. The diagnosis is
established based on a Glomerular Filtration Rate (GFR) of less than 60 mL/min/1.73 m2 or the presence
of markers of kidney damage, such as albuminuria ™. In Indonesia, based on Riskesdas 2018 data, the
prevalence of chronic kidney disease diagnosed by doctors in the population aged >15 years was 0.38%,
while in Central Java the prevalence reached 0.42% [, In advanced stages, CKD significantly reduces
patients’ quality of life through decreased physical capacity, increased psychological distress, and
chronic fatigue. This condition is also associated with sleep disturbances and limitations in performing
social roles Bl. CKD impairs the kidneys’ ability to maintain electrolyte balance, including sodium,
potassium, calcium, magnesium, and bicarbonate. This leads to electrolyte imbalances and metabolic
acidosis, affecting multiple systems such as the neuromuscular and cardiovascular systems [l
Electrolyte imbalances—particularly hypocalcemia, hypomagnesemia, and dyskalemia—can increase
neuromuscular excitability and trigger involuntary muscle contractions. As a result, CKD patients are
at higher risk of experiencing muscle cramps, especially during dialysis and in advanced kidney
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dysfunction ™. Muscle cramps are common among CKD patients undergoing hemodialysis, with
prevalence ranging from 33% to 86%. A study by Naz et al. reported that 78% of hemodialysis patients
experienced intradialytic muscle cramps during hemodialysis sessions . These cramps often occur in
the late phase of dialysis due to fluid shifts, ultrafiltration, hypovolemia, and low-sodium dialysate.
Electrolyte disturbances further exacerbate these symptoms I,

Muscle cramps not only cause acute pain but also reduce physical function, mobility, and daily
activity. They may interfere with rehabilitation, increase anxiety, and reduce adherence to dialysis
therapy, ultimately worsening patients’ quality of life ["].

Intradialytic exercise is a rehabilitative intervention performed during dialysis sessions, including
light aerobic activity, resistance training, and stretching. This approach has been shown to reduce
muscle cramps and improve patients’ overall physical condition €1, Physiologically, intradialytic
exercise enhances blood circulation and muscle perfusion, reducing metabolite accumulation and
muscle fatigue. It also supports toxin removal during dialysis and improves aerobic capacity, muscle
strength, and physical function PM0,

His study employed a descriptive exploratory nursing case study design. It aimed to identify the
level of pain due to muscle cramps in CKD patients undergoing hemodialysis before and after
intradialytic exercise.

Method
o Study Design
This study employed a descriptive case study design focusing on clinical observations of patients
undergoing hemodialysis. The study aimed to describe changes in muscle cramps and pain levels after
the application of intradialytic stretching exercise as part of nursing care.

o Participants
The inclusion criteria in this study were adult patients with Chronic Kidney Disease (CKD)
undergoing hemodialysis who experienced muscle cramps during dialysis sessions and were willing to
participate. The exclusion criteria included patients with unstable clinical conditions, those
experiencing severe complications during hemodialysis, and patients who were unable to perform or
follow the stretching exercise instructions 4,

e Intervention protocol (Special for experimental study)

The intervention in this study was intradialytic stretching exercise performed during
hemodialysis sessions. The exercise was conducted for 20 minutes and focused on lower extremity
muscles, including the gastrocnemius, hamstring, and calf muscles, which are commonly affected by
muscle cramps in hemodialysis patients. The movements were carried out gradually and repeated on
both limbs according to patient tolerance. The purpose of this intervention was to improve muscle
perfusion, reduce neuromuscular tension, and decrease the frequency and severity of muscle cramps
during hemodialysis 4,

¢ Outcome Measures
Muscle cramp symptoms were assessed using two main instruments. Pain was measured using
the Numeric Rating Scale (NRS), with a score range of 0-10, where 0 indicates no pain and 10 indicates
the worst possible pain. Muscle cramps were evaluated using an observation checklist adapted from
previous studies 2, including frequency of cramps (number of episodes during hemodialysis) and
duration of each cramp episode (in minutes). The measurements were recorded before and after the
intervention to identify changes in pain scores and cramp characteristics.
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o Considerations

This study involved two adult patients with Chronic Kidney Disease (CKD) undergoing
hemodialysis who experienced muscle cramps during dialysis sessions. Participants were selected based
on these clinical conditions and their willingness to participate, and informed consent was obtained
prior to data collection. This study was conducted as an observational study with minimal risk as part
of nursing care practice. The intervention did not replace or modify standard medical treatment. Patient
confidentiality was maintained by anonymizing all personal data. During the procedure, patients were
monitored to ensure safety and comfort, and the intervention was discontinued if any signs of clinical
instability occurred. Ethical principles, including autonomy, beneficence, non-maleficence, and justice,
were upheld throughout the study.

Results

In the first patient (Mrs. S), the initial assessment showed that during episodes of muscle cramps
in the hemodialysis process, her blood pressure was recorded at 168/97 mmHg. The patient reported
pain in the thigh area radiating to the lower calf, with a pain intensity score of 8, categorized as severe
muscle cramps. After the intervention in the form of intradialytic stretching exercise, the evaluation
results showed a decrease in blood pressure to 152/89 mmHg. Clinically, the patient still reported the
presence of muscle cramps; however, the affected area was reduced to the lower calf, and the pain
intensity decreased to a score of 5, which falls into the category of moderate muscle cramps. This change
indicates an improvement in the patient’s subjective condition as well as a reduction in the severity of
muscle cramps following the intervention.

In the second patient (Mr. N), the initial assessment indicated that during muscle cramps, the
blood pressure was recorded at 173/94 mmHg, with pain localized in the lower calf area and a pain
intensity score of 5, categorized as moderate muscle cramps. After receiving intradialytic stretching
exercise, the evaluation showed a blood pressure of 169/96 mmHg. Additionally, the patient reported
that muscle cramps were no longer experienced after the intervention. These findings indicate clinical
improvement in the form of complete resolution of muscle cramp symptoms, although changes in blood
pressure did not show clinically significant improvement.

Overall, observations in both patients demonstrated a tendency toward improvement in muscle
cramp symptoms after the administration of intradialytic stretching exercise, either in the form of
reduced pain intensity or complete resolution of cramps. However, changes in physiological parameters
such as blood pressure varied between patients and should be interpreted cautiously, considering that
other factors such as underlying clinical conditions and ongoing medical treatments may also influence
the outcomes.

Patient Blood Blood Pain Pain Pain Pain Cramp Cramp
Pressure Pressure Location Location Score Score Severity Severity
(Pre) (Post) (Pre) (Post) (Pre) (Post) (Pre) (Post)
Mrs. S 168/97 152/89 Thigh to Lowercalf 8 5 Severe Moderate
lower calf
Mr.N  173/94 169/96 Lower calf  None 5 0 Moderate None

The observational results from both patients in this study demonstrated an improvement in
muscle cramp symptoms after the administration of intradialytic exercise, reflected in reduced pain
intensity and decreased frequency of cramps. These findings are consistent with previous studies
indicating that intradialytic stretching is an effective non-pharmacological intervention for reducing the
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severity of muscle cramps in hemodialysis patients 2. In addition, other quasi-experimental studies
have reported significant changes in muscle cramp categories from moderate and severe to mild
following regular stretching interventions [ Muscle cramps in CKD patients undergoing hemodialysis
are multifactorial intradialytic complications associated with hypovolemia, electrolyte imbalances, and
rapid ultrafiltration rates during the dialysis process. These conditions can cause severe pain and
discomfort, and may even lead to early termination of hemodialysis sessions, thereby affecting overall
treatment effectiveness 1. Therefore, a comprehensive management approach, including non-
pharmacological nursing interventions, is essential to reduce the symptom burden experienced by
patients.

Physiologically, intradialytic stretching exercise works through several key mechanisms, including
increased blood flow (perfusion) to muscle tissues, reduced local ischemia, and enhanced muscle
elasticity and relaxation. Muscle stretching is known to induce local vasodilation, which improves
oxygen and nutrient supply to tissues, thereby helping to reduce excessive muscle contractions and pain
(141 Furthermore, improved blood circulation accelerates the removal of metabolites such as lactic acid
that accumulate during dialysis and contribute to muscle cramp occurrence 4. The findings of this
study are also in line with recent systematic reviews showing that intradialytic exercise, including
stretching, can reduce the incidence of muscle cramps through neuromuscular adaptation and improved
peripheral circulation ™%, Other studies have reported that intradialytic stretching interventions
significantly reduce pain during the final hours of hemodialysis sessions, which is the period when
muscle cramps most frequently occur 21,

In the case of Mrs. S, the reduction in pain intensity from a score of 8 to 5 indicates a positive
clinical response, although not yet optimal. Meanwhile, Mr. M experienced complete resolution of
cramp symptoms. This variation in response may be explained by differences in individual clinical
conditions, including fluid status, physiological adaptation to dialysis, and the severity of underlying
metabolic disturbances. This is supported by studies suggesting that the effectiveness of intradialytic
exercise may vary depending on patient characteristics, duration of therapy, and individual
physiological conditions ). Beyond its effects on muscle cramps, intradialytic exercise also provides
additional benefits, such as improved physical function, reduced fatigue, and enhanced quality of life
in hemodialysis patients. Recent studies indicate that exercise during hemodialysis can significantly
improve muscle strength, balance, and physical activity capacity 8. Other research has shown that
intradialytic exercise can reduce fatigue levels by more than 80% in CKD patients undergoing
hemodialysis [*7). Stretching interventions also have positive psychological effects, including reduced
stress levels and increased comfort during hemodialysis. Recent studies report that patients undergoing
intradialytic stretching experience significant reductions in stress and improvements in quality of life
following the intervention 2. This is particularly important, as hemodialysis patients often experience
psychological burdens due to long-term treatment requirements.

However, in this study, changes in blood pressure did not show a consistent pattern between the
two patients. This suggests that the primary effects of intradialytic stretching exercise are more
pronounced in musculoskeletal aspects and patient comfort rather than in hemodynamic parameters.
Recent studies also indicate that the main benefits of intradialytic exercise are observed in improved
physical function and symptom reduction, while hemodynamic changes are not always significant 1,

Overall, the results of this study strengthen the evidence that intradialytic stretching exercise is an
effective, safe, and easily applicable nursing intervention in clinical practice to reduce muscle cramps
in hemodialysis patients. This intervention also has the potential to improve comfort, quality of life, and
the continuity of hemodialysis therapy without interruption. However, considering the limitations of
this descriptive study design and the small sample size, further research using experimental designs
with larger samples is needed to more robustly confirm the effectiveness of this intervention.
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Conclusion

The implementation of intradialytic stretching exercise in CKD patients undergoing hemodialysis
in this study showed a tendency toward improvement in muscle cramp symptoms, both in terms of
reduced pain intensity and decreased frequency of cramps. This intervention also has the potential to
enhance patient comfort during the hemodialysis process. However, considering the limitations of the
study design and the small number of participants, these findings are exploratory in nature and cannot
be used to draw causal conclusions. Further research with more robust designs and larger sample sizes
is needed to comprehensively evaluate the effectiveness of this intervention in clinical nursing practice.
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