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ABSTRACT

Knee pain is a common musculoskeletal complaint among patients with end-stage renal disease (ESRD)
undergoing hemodialysis and may negatively affect mobility and quality of life. This prospective cross-
sectional study aimed to describe knee pain characteristics and explore the association between knee pain
severity and clinical as well as laboratory parameters in ESRD patients undergoing hemodialysis. A total of 64
patients were included, with knee pain severity assessed using structured questionnaires and clinical-
laboratory data obtained from medical records. Descriptive analysis and Spearman’s correlation test were
performed. Most patients were male, with a mean age of 52.39 years, and the majority experienced mild to
moderate knee pain. No statistically significant associations were found between knee pain severity and most
clinical or laboratory parameters; however, a tendency toward a negative correlation was observed between
the duration of hemodialysis and knee pain scores, indicating greater pain severity with longer hemodialysis
duration. These findings suggest that knee pain in ESRD patients undergoing hemodialysis is common and
multifactorial, warranting further investigation with larger samples and more comprehensive assessments.
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INTRODUCTION

Chronic kidney disease (CKD) is a progressive
condition that constitutes a major global health
burden and may ultimately lead to end-stage renal
disease (ESRD), a stage requiring renal replacement
therapy such as hemodialysis [1,2]. Globally, CKD
contributes substantially to morbidity and mortality,
and its burden continues to increase across regions
[3,4]. In Indonesia, the prevalence of CKD and the
number of patients undergoing hemodialysis have
also shown a rising trend, resulting in significant
healthcare utilization and economic impact [5-7].

Patients with ESRD frequently experience a wide
range of systemic complications related to metabolic
disturbances and disease progression [8,9]. Pain is

one of the most commonly reported symptoms among
patients undergoing maintenance hemodialysis, with
musculoskeletal pain representing a major
component of this symptom burden [10,11]. Such
pain may impair physical function, daily activities,
and overall quality of life.

Knee pain is a common manifestation of
musculoskeletal disorders and has been widely
reported in both general and clinical populations
[12,13]. In patients with ESRD, knee pain may be
influenced by dialysis-related factors, reduced
physical activity, and chronic metabolic alterations
[9,11]. However, evidence regarding the relationship
between routine clinical or laboratory parameters
and knee pain severity remains inconsistent [14,15].
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Given the limited data focusing specifically on knee
pain among ESRD patients in the Indonesian setting,
this preliminary study aimed to describe knee pain
characteristics and explore the tendency of
association between knee pain severity and selected
clinical and laboratory parameters in patients with
ESRD undergoing hemodialysis.

METHODS

Study Design and Setting

This study employed a prospective cross-sectional
design and was conducted in the Hemodialysis Unit of
Universitas Airlangga Hospital. The study population
consisted of patients with end-stage renal disease
(ESRD) undergoing maintenance hemodialysis as
renal replacement therapy.

Participants

Eligible participants were adult patients diagnosed
with ESRD who were receiving routine hemodialysis
at the study site during the data collection period.
Patients with incomplete clinical records or those
unable to complete the knee pain assessment
questionnaire were excluded. Demographic and
clinical characteristics were obtained from medical
records.

Assessment of Knee Pain

Knee pain severity was assessed using a structured
knee pain score questionnaire. In this study, lower
knee pain scores represented greater pain severity.
The assessment focused on overall knee pain
symptoms rather than diagnostic classification.

Clinical and Laboratory Data

Clinical variables included age, sex, and duration of
hemodialysis. Laboratory parameters were retrieved
from medical records and included hemoglobin,
albumin, calcium, phosphate, creatinine, blood urea
nitrogen, sodium, potassium, and chloride, when
available. Due to variations in laboratory examination
schedules, not all participants had complete
laboratory data for every parameter.

Statistical Analysis

Descriptive statistical analysis was performed to
summarize patient characteristics and knee pain
scores. An exploratory correlation analysis was
conducted using Spearman’s correlation test to
evaluate the tendency of association between knee
pain severity and selected clinical and laboratory
parameters. Pairwise analysis was applied for
variables with missing data. Statistical analyses
were performed using IBM SPSS software, with a
significance level set at p < 0.05.

RESULTS

A total of 64 patients with end-stage renal disease
(ESRD) undergoing maintenance hemodialysis were
included in this study. Most participants were male,
with a mean age of 52.39 years. The majority of
patients had been receiving hemodialysis for
approximately three years, reflecting a population
with prolonged exposure to dialysis therapy.

Assessment using the knee pain score questionnaire
demonstrated that most patients experienced mild
to moderate knee pain. A smaller proportion of
patients reported lower knee pain scores, indicating
greater pain severity. These findings suggest that
knee pain is a prevalent musculoskeletal complaint
among patients undergoing hemodialysis.

Exploratory correlation analysis revealed no
statistically significant associations between knee pain
scores and most clinical or laboratory parameters.
However, a tendency toward a negative correlation
was observed between the duration of hemodialysis
and knee pain scores, indicating that longer
hemodialysis duration was associated with greater
knee pain severity. No meaningful correlations were
identified between knee pain scores and electrolyte
parameters, including sodium, potassium, and
chloride.

DISCUSSION

This preliminary study demonstrates that knee pain
is a common musculoskeletal complaint among
patients with end-stage renal disease (ESRD)
undergoing maintenance hemodialysis. Most patients
experienced mild to moderate knee pain, a finding
consistent with previous reports indicating a high
burden of musculoskeletal symptoms in hemodialysis
populations [11,15]. Musculoskeletal pain has been
recognized as one of the most frequently reported
symptoms in patients with chronic kidney disease,
particularly in advanced stages requiring dialysis
[10].

The predominance of mild to moderate knee pain
observed in this study may reflect the multifactorial
nature of pain perception in ESRD patients. Chronic
metabolic disturbances, alterations in bone and
mineral metabolism, and cumulative dialysis-related
stress may contribute to musculoskeletal discomfort
without necessarily producing severe or disabling
pain in all patients [8,16]. Additionally, reduced
physical activity and functional limitation commonly
observed in hemodialysis patients may further
influence symptom presentation [15,17].

In this study, no statistically significant associations
were identified between knee pain severity and most
routine clinical or laboratory parameters. This finding
supports previous observations suggesting that
musculoskeletal pain in hemodialysis patients cannot
be adequately explained by isolated laboratory
markers alone [11,17]. Pain in ESRD is likely
influenced by a complex interplay of biological,
mechanical, and psychosocial factors, which may not
be fully captured through routine laboratory
assessments [10,18].

Notably, an exploratory tendency toward greater
knee pain severity with longer duration of
hemodialysis was observed. Although this association
did not reach statistical significance, similar trends
have been reported in descriptive and imaging-based
studies, where longer dialysis duration was
associated  with  increased  musculoskeletal
abnormalities and joint involvement [15,12].
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Prolonged exposure to dialysis-related factors,
including chronic inflammation and cumulative
metabolic stress, may contribute to progressive
musculoskeletal changes over time [8,16].

The absence of a significant association between
knee pain severity and electrolyte parameters, such
as sodium, potassium, and chloride, aligns with
previous studies reporting limited direct influence
of electrolyte levels on joint pain and functional
outcomes [14]. These findings further emphasize
that knee pain in ESRD patients is unlikely to be
driven by single biochemical abnormalities.

Given the exploratory nature of this study, the
findings should be interpreted with caution. The
relatively small sample size, incomplete laboratory
data for certain parameters, and the cross-sectional
design limit causal inference. Nevertheless, as a
preliminary study, these results provide important
descriptive insights into knee pain characteristics
among ESRD patients undergoing hemodialysis and
highlight the need for further research
incorporating larger cohorts, longitudinal designs,
and additional clinical assessments, such as imaging
and inflammatory biomarkers [10,12].

CONCLUSIONS

This preliminary study demonstrates that knee pain
is a common musculoskeletal complaint among
patients with end-stage renal disease undergoing
maintenance = hemodialysis. Most  patients
experienced mild to moderate knee pain, and no
statistically significant associations were identified
between knee pain severity and routine clinical or
laboratory parameters. An exploratory tendency
toward greater knee pain severity with longer
hemodialysis duration was observed. These findings
suggest that knee pain in ESRD patients is
multifactorial and highlight the need for further
studies with larger sample sizes, longitudinal
designs, and more comprehensive clinical and
laboratory assessments.
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