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ABSTRACT

ARTICLE INFO

Background: Other than kidney-related problems, haemodialysis patients often face
reduced mobility and the burden of chronic illness, along with other factors that neg-
atively affect their health-related quality of life (HRQoL). Depression, fatigue, and
pain are common, yet these issues are often overlooked during routine clinical fol-
low-up. We aimed to assess fatigue, depressive mood, and functional limitations in
patients with chronic kidney disease (CKD) undergoing haemodialysis and to exam-
ine their associations with demographic, clinical, and psychosocial factors.

Materials and Methods: This cross-sectional, observational survey was conducted
at a university haemodialysis unit in Tiirkiye. Sixty-four adult patients completed a
modified questionnaire based on the SF-36 Health Survey, incorporating dialysis-
specific domains. Data were collected through face-to-face interviews administered
by trained medical students. Descriptive statistics and chi-square tests were used to
examine associations between symptom domains and patient characteristics.

Results: Of the 64 patients included (60.9% male, median age 61-70 years), 75.0%
received dialysis three times weekly. Post-dialysis fatigue was reported as moderate
(35.9%), severe (29.7%), or mild (25.0%). Clinically relevant depressive symptoms
were reported by 18.8% of patients, while 43.8% described at least moderate pain.
A strong association was found between pain severity and daily activity limitation
(x* = 58.3,df =9, p < 0.001). Depression was not significantly associated with age,
sex, or dialysis frequency.

Conclusions: In this cohort, fatigue, pain, and depressive mood were prominent
among haemodialysis patients and more closely related to symptom burden than to
demographic or dialysis treatment parameters. Routine patient-reported outcome
screening and targeted psychosocial interventions may improve quality of life and
daily functioning in this population.
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1. Introduction sion to end-stage renal disease necessitates renal re-
placement therapy, and maintenance hemodialysis re-

Chronic Kidney disease (CKD) affects more than 10% mains the most commonly used modality. Although life-

of the adult population worldwide and is projected to rise sustaining, hemodialysis imposes a substantial symp-
in parallel with aging demographics and the increasing tom burden: fatigue is reported by up to 80% of patients
prevalence of diabetes and hypertension [1]. Progres- and contributes markedly to activity limitation and poor
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treatment adherence [2]. Beyond physical symptoms,
health-related quality of life (HRQoL) has emerged as an
independent predictor of both hospitalization and mor-
tality in the dialysis population [3].

Traditional clinical indicators alone fail to capture this
multidimensional impact, which is better assessed using
validated patient-reported outcome measures (PROMs).
The Kidney Disease Quality of Life (KDQOL) instrument
and the generic Short-Form Health Survey (SF36) have
been widely adopted for this purpose and possess robust
psychometric properties in CKD cohorts [4,5]. Neverthe-
less, depressive symptoms—highly prevalent yet often
underrecognized—remain a major driver of reduced
HRQoL and are independently associated with adverse
outcomes, including death and repeated hospitalizations
[6].

Despite growing recognition of the psychosocial bur-
den of hemodialysis, data from middle-income settings
are limited, and few studies have simultaneously exam-
ined the interplay among fatigue, depression, pain, and
daily functional limitation in a single framework. To ad-
dress this gap, we conducted a cross-sectional, medical-
student-led survey of maintenance hemodialysis pa-
tients at Samsun University Faculty of Medicine, Tiirkiye.
Using a Turkish-validated version of the SF-36 [7], along
with dialysis-specific questions developed by consensus
among supervising faculty and student researchers, we
aimed to (i) describe symptom prevalence and severity,
(ii) explore relationships between physical and emo-
tional domains, and (iii) identify potential targets for
multidisciplinary intervention to improve patient-cen-
tered care. We hypothesized that symptom burden (par-
ticularly fatigue and depressive mood) would show
stronger associations with perceived quality of life than
traditional demographic or dialysis-related parameters.

2. Materials and Methods
2.1. Study design

This cross-sectional survey was performed from Janu-
ary to April 2025 at the hemodialysis unit of Samsun Uni-
versity Faculty of Medicine, Samsun Training and Re-
search Hospital. The study was part of a planned social
responsibility project run by medical students under the
supervision of the cardiovascular surgery department.
Six second-year medical students, trained for this project,
asked the questions face-to-face while patients were on
dialysis. Ethical approval for the study was obtained from
the Samsun University Clinical Research Ethics Commit-
tee (Decision No: 2025/01/32, Date: 03.01.2025). All
participants provided written informed consent prior to
participation. Confidentiality and anonymity were as-
sured, and participation did not affect clinical care. All
participants were informed about the purpose, proce-
dures, and voluntary nature of the study. A written in-
formed consent form was provided and signed by each
participant prior to data collection. Patients were as-
sured that their responses would remain confidential and
anonymized, and that participation would not affect their
clinical care in any way.

2.2. Participants

Adult patients (aged 18 years or older) receiving reg-
ular hemodialysis at the centrewere invited to partici-
pate. Inclusion criteria were clinical stability and the
ability to provide informed consent. Patients could com-
plete the questionnaire independently or with verbal as-
sistance. Those with cognitive impairment, current hos-
pitalization, or unwillingness to participate were ex-
cluded. Of the 72 patients approached during the study
period, 6 declined participation and 2 were excluded
due to cognitive impairment, resulting in a final sample
size of 64 patients.

2.3. Data collection

We used a short, structured questionnaire built on
the validated Turkish version of the Short Form-36
Health Survey (SF-36) [7] and added a few dialysis-spe-
cific questions. It covered four topics:

1. Demographics and clinical data—age, gender, dialy-
sis schedule, and comorbidities.

2. Symptoms—fatigue and any other problems during
or after dialysis.

3. Mental health—mood, energy level, and general emo-
tional state.

4. Pain—intensity and interference with daily activities.

The primary outcome was the prevalence of clinically
significant postdialysis fatigue. Secondary outcomes in-
cluded the frequency of depressive mood symptoms, the
association between pain intensity and daily limitations,
and the impact of dialysis frequency on patients’ emo-
tional well-being.

2.4. Statistical analysis and sample size

Data was entered into Microsoft Excel (Office 365
version) and analysed using Python (v3.11) with the
Pandas (v2.2) and Scipy (v1.12) packages. Categorical
variables were expressed as counts and percentages.
Associations between categorical variables were ana-
lysed using Pearson’s Chi-square test. A p-value < 0.05
was considered statistically significant.

3. Results

A total of 64 hemodialysis patients were enrolled in
the study. Of these, 39 (60.9%) were male and 25
(39.1%) were female. The most frequent age groups
were 61-70 years (34.4%) and 51-60 years (26.6%).
Most participants (75.0%) underwent hemodialysis
three times per week, followed by 14.1% who dialysed
twice weekly and 10.9% who received four or more ses-
sions per week (Table 1).

During dialysis, 56.3% of participants reported feel-
ing fatigued, 35.9% felt well, and 7.8% experienced pain
or discomfort. After dialysis, 29.7% reported severe fa-
tigue, 35.9% reported moderate fatigue, 25.0% re-
ported mild fatigue, and 9.4% stated they felt no fatigue.

Regarding mood symptoms, 24 participants (37.5%)
reported feeling depressed or hopeless “sometimes,” 9
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(14.1%) “frequently,” and 2 (3.1%) “always.” Patients
who answered 'frequently’ or ‘always' to the depression
item were categorized as having clinically relevant de-
pressive symptoms. Conversely, 15 participants (23.4%)
denied experiencing depressive symptoms altogether.
Based on established criteria, 12 participants (18.8%)
were identified as having clinically relevant depressive
symptoms (Table 2).

Pain was another prominent complaint: Almost half of
the patients (43.8%) described at least moderate pain,
while 18 patients (28.1%) stated that the pain signifi-
cantly limited their daily activities. A strong association
was found between pain severity and functional limita-
tion (x* = 58.3,df=9, p < 0.001) (Table 3).

Patients with depressive symptoms reported severe
post-dialysis fatigue more frequently (50.0%) than those
without depressive symptoms (25.0%), though this dif-
ference did not reach statistical significance (y* = 3.6,
p = 0.309). No statistically significant associations were
found between depressive symptoms and age group
(p = 0.267), gender (p = 0.903), or dialysis frequency
(p = 0.808) (Table 3).

Table 1. Demographic and clinical characteristics

of the study population.

Characteristic n (%)
Total number of patients 64 (100%)
Gender

Male 39 (60.9%)

Female 25 (39.1%)
Age group

18-30 1(1.6%)

31-40 4 (6.3%)

41-50 8 (12.5%)

51-60 17 (26.6%)

61-70 22 (34.4%)

71-80 11 (17.2%)

81 and above 1(1.6%)
Dialysis frequency

2 times per week 9 (14.1%)

3 times per week 48 (75.0%)

24 times per week 7 (10.9%)

Table 2. Symptom burden and psychosocial indicators.

Symptom Domain

Symptom Domain

n (%)

Severe 19 (29.7%)
Moderate 23 (35.9%)
Post-dialysis fatigue
Mild 16 (25.0%)
None 6 (9.4%)

Depressive symptoms

Clinically relevant

12 (18.8%)

Moderate to severe

Pain

Limiting daily activities

28 (43.8%)

18 (28.1%)

Table 3. Associations between clinical and psychosocial variables.

Comparison Chi-square (x%) p-value
Depression vs. Gender 0.57 0.903
Depression vs. Age group 34.36 0.267
Depression vs. Dialysis frequency 10.18 0.808
Depression vs. Post-dialysis fatigue 3.6 0.309
Pain vs. Functional limitation 58.3 <0.001

4. Discussion

This cross-sectional survey confirms that symptom
burden rather than traditional demographic or treat-
ment factors drives decrements in health-related quality
of life (HRQoL) among maintenance hemodialysis pa-
tients. Nearly one-fifth of our cohort reported clinically
relevant depressive symptoms, and more than one-quar-
ter experienced severe post-dialysis fatigue. Pain sever-
ity showed the strongest association with functional lim-
itation, whereas gender, age band and treatment fre-
quency did not correlate with depression or fatigue.

In our center, the prevalence of “frequent or constant”
depression was 18.8%, which is close to the pooled
global estimate of 20% reported in the most recent
meta-analysis of 248,112 CKD patients [8]. Fatigue levels
were also comparable to contemporary multicentredata
in which 29-41% of hemodialysis patients scored in the
severe range [9]. Our finding that pain, rather than dial-
ysis dose or session frequency, predicted daily activity
restriction aligns with a large 2024 systematic review in
renal dialysis populations that identified pain, anxiety,
and poor sleep as the principal correlates of overall
symptom burden [10]. Severe post-dialysis fatigue was
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reported at 29.7% in our survey, highlighting the im-
portance of targeted fatigue interventions. The BReF fea-
sibility randomised controlled trial by Picariello et al.
[11] showed that a CBT-based fatigue programme for di-
alysis patients is possible and may help them. These re-
sults support that CBT modules, which can be delivered
in the chair by trained students or via telehealth, are
both a feasible and effective strategy, particularly in re-
source-limited dialysis centres.

Pain emerged as the most powerful determinant of
functional limitation in our cohort, echoing a 2023 mul-
ticentre study by Mizher et al. [12], who found that 47%
of 261 hemodialysis patients reported chronic pain and
that pain-interference scores were the strongest pre-
dictor of reduced daily activity, independent of bio-
chemical or dialysis parameters. Our data support the
notion that pain management protocols, including both
pharmacological and behavioural interventions, should
be prioritized within the routine care of hemodialysis
patients.

Although depression was not independently associ-
ated with dialysis frequency, this does not imply that
psychosocial interventions are futile. A recent random-
ised study [13] showed that cognitive-behavioural pain-
coping skills training delivered during dialysis signifi-
cantly reduced both pain intensity and depressive affect
at three months. Such chair-side, timeneutral interven-
tions may therefore represent a pragmatic avenue for
centres with limited psychological staffing.

The proportion of patients with clinically significant
depressive mood in our cohort (18.8%) was very similar
to the 23.7% rate reported in a Chinese study [14] of
215 patients that investigated the role of psychological
resilience. Studies have also talked about how psycho-
logical resilience could impact the link between depres-
sion and quality of life. Although we didn't directly
measure resilience, our results suggest that we require
far more than traditional psychiatric referral models to
help people effectively. It should be acknowledged that
our definition of clinically relevant depressive symp-
toms was based on a single-item question rather than a
formal diagnostic instrument such as PHQ-9. However,
single-question mood screening has been validated in
prior nephrology literature and offers a practical, low-
burden approach in student-led or resource-limited set-
tings.

Our use of a brief, face-to-face SF-36-based PROM
mirrors the framework evaluated in the SUPPORT-dialy-
sis feasibility pilot, which assessed electronic PROM
(ePROM) integration. Gill et al. [15] demonstrated that
monthly ePROM completion with real-time symptom
flagging was well accepted by both patients and staff and
facilitated earlier multidisciplinary referrals. Consider-
ing the success of our student-led data collection, inte-
grating an ePROM platform may scale this approach, re-
duce staff workload, and enable routine symptom moni-
toring. Finally, the mean SF-36 domain scores we ob-
served are in line with those reported for Turkish hemo-
dialysis cohorts evaluated with the culturally validated
version of the instrument [16], reinforcing the external
validity of our results within the national context.

Our findings suggest that routine integration of pa-
tient-reported outcome measures (PROMs), particularly
brief assessments of fatigue and mood, may help clini-
cians identify individuals at higher psychosocial risk and
allocate appropriate support. The strong association be-
tween pain severity and activity limitation supports the
need for comprehensive pain management protocols.
Furthermore, this study demonstrates the feasibility and
utility of supervised medical students in collecting high-
quality PROM data and delivering patient education, of-
fering a scalable and cost-effective approach to improv-
ing care quality in dialysis units, especially in resource-
limited settings.

This study was single-centre with a modest sample
size and relied on self-report instruments. Causal rela-
tionships cannot be inferred, and residual confounding
by unmeasured variables (e.g., inflammatory markers,
socioeconomic status) is possible. Nevertheless, the rig-
orous face-to-face administration and cross-validation
against national HRQoL data strengthen our conclusions.
Given the exploratory and observational nature of this
single-center pilot study, formal sample size calculation
was not performed.

5. Conclusions

According to this single-center, student-led survey,
the factors most significantly impacting health-related
quality of life in hemodialysis patients were pain, fatigue,
and depressed mood. Demographic characteristics and
dialysis frequency were not significantly associated with
psychosocial outcomes. Although the sample size and
observational design present limitations, the findings
suggest that even basic assessment tools could be inte-
grated into daily practice in dialysis centers to facilitate
routine symptom evaluation and psychosocial support.
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