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The impact of depression and anxiety
on sleep quality in hemodialysis
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Hemodivaliz hastalarinda depresyon ve
anksiyetenin uyku kalitesi Uzerindeki etkisi:
Turkiye'de tek merkezli bir calisma
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Abstract Demirbas?, Aysegul Barak
Aim: This study was conducted to investigate the effects of depression and anxiety on sleep quality in Ozer3, Zengin Aydin
patients receiving hemodialysis treatment and to evaluate these relationships. Demirbas?, Kubra Sonmez*,
Methods: The study was conducted in a cross-sectional design in a training and research hospital in Tur- Cicek Hocaoglu®

key. The study included 101 hemodialysis patients and 100 healthy control participants. The sample size ' Department of Psychiatry,
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Insomnia Severity Index (ISI), and Epworth Sleepiness Scale (ESS) were used as data collection tools. In-
dependent samples t-tests and Pearson correlations were used for group comparisons and associations.
Multiple linear regression was employed to identify predictors of sleep quality.

Results: Depression and anxiety scores were significantly higher in the hemodialysis group compared to
the control group (p<0.001). Poor sleep quality was detected in 79.2% of hemodialysis patients, and PSQI
scores were significantly higher compared to the control group (p<0.001). Multiple regression analysis
showed that anxiety, depression, and marital status were significant predictors of PSQIl scores, explaining
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56.8% of the variance (adjusted R? = 0.568, p < 0.001). University

Conclusion: The study showed that depression and anxiety significantly negatively affected sleep quality s Department of Psychiatry,
in hemodialysis patients. These results highlight the importance of incorporating psychosocial interven- Faculty of Medicine, Recep
tions within the care of this population and emphasize the need for healthcare providers to address psy- Tayyip Erdogan University

chological factors when managing sleep disturbances.
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Amag: Bu calisma hemodiyaliz tedavisi alan hastalarda depresyon ve anksiyetenin uyku kalitesi Gzerine
etkilerini arastirmak ve bu iliskileri degerlendirmek amaciyla yapiimistir.

Yontem: Calisma Turkiye'de bir egitim ve arastirma hastanesinde kesitsel bir tasarimla yarttaldd. Calis-
maya 101 hemodiyaliz hastasi ve 100 saglikli kontrol grubu dahil edilmistir. Orneklem biyukligu G*Power
vazilimi kullanilarak hesaplandi (etki buyUklugt = 0,48, o = 0,05, glic = 0,95) ve en az 180 katiimcliya ihtiyac
duyuldu. Veri toplama araci olarak Hastane Anksiyete ve Depresyon Olcedi (HADS), Pittsburgh Uyku Kali-
tesi indeksi (PSQI), Uykusuzluk Siddeti indeksi (ISI) ve Epworth Uykululuk Olcedi (ESS) kullanilmistir. Elde

edilen veriler SPSS yazilimi ile analiz edilmis, gruplar aras! karsilastirmalar icin bagimsiz 6érneklem t-testi Received/Gelis : 22.05.2025
ve degiskenler arasindaki korelasyon analizi icin Pearson testi kullanilmistir. Uyku kalitesinin éngértctilerini Accepted/Kabul: 11.08.2025
belirlemek icin coklu dogrusal regresyon kullanildi. DOI: 10.21673/anadoluklin.1703969

Bulgular: Hemodiyaliz grubunda depresyon ve anksiyete skorlari kontrol grubuna gére anlamli derece-
de yuksekti (p<0,001). Hemodiyaliz hastalarinin %79.2'sinde kétl uyku kalitesi saptandi ve PSQI skorlari
kontrol grubuna goére anlaml derecede yuksekti (p<0,001). Coklu regresyon analizi, anksiyete, depresyon
ve medeni durumun PSQI puanlarinin anlamli yordayicilari oldugunu ve varyansin %56,8'ini acikladigini
gosterdi (R? = 0,568, p < 0,001).

Sonug: Calisma, hemodiyaliz hastalarinda depresyon ve anksiyetenin uyku kalitesini énemli 6lctide olum-
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INTRODUCTION

End-stage renal disease (ESRD) is a common and
growing chronic condition worldwide (1). Treatment
options for ESRD include hemodialysis (HD), peri-
toneal dialysis, and kidney transplantation (2). HD is
the most commonly used treatment for patients with
ESRD, particularly in cases requiring regular and long-
term management. Globally, millions of individuals
receive HD, which imposes significant physical, emo-
tional, and psychological burdens on patients (3).

Sleep quality encompasses factors such as sleep ef-
ficiency, time to fall asleep, wake time after sleep, and
subjective perceptions of sleep. Research consistently
reports a high prevalence of poor sleep quality in HD
patients, with 40-85% experiencing sleep problems
(4, 5). Poor sleep is associated with increased morbid-
ity, mortality, cardiovascular risks, infections, and re-
duced overall quality of life (6). Furthermore, 50% of
HD patients suffer from anxiety, while 44.7% experi-
ence depression, both of which are known to impair
sleep quality and negatively affect all aspects of life (7).
Studies have shown that addressing depression and
anxiety can improve sleep quality and overall well-
being (8, 9). Although sleep disturbances have been
frequently reported in patients undergoing hemodi-
alysis, the specific impact of anxiety and depression on
sleep quality has not been adequately explored in the
existing literature. Few studies in Turkey have evalu-
ated how depression and anxiety specifically influence
sleep among HD patients.

The present study aims to examine the relation-
ship between depression, anxiety, and sleep quality in
patients undergoing HD, compared with healthy con-
trols. It is hypothesized that higher levels of depression
and anxiety are significantly associated with poorer
sleep quality in this population.

I
METHOD
Study design and sample

This cross-sectional study was conducted in the HD

unit of Recep Tayyip Erdogan University Training and
Research Hospital in Turkey in January and December
2022. The sample size was calculated using G*Power
(V. 3.1.9.2), with a = 0.05, 95% power, and an effect
size of 0.48 (Cohen’s d), based on Pawar et al’s study,

determining a minimum sample size of N = 180 (10).
The study included 101 HD patients (=3 months of
treatment) and 100 healthy controls matched on age,
sex, and marital status.

The inclusion criteria were that the individuals
who will participate in the study must be 18 years of
age or older, the participants in the HD group must
have been receiving regular hemodialysis treatment
for at least 3 months, and the individuals in the healthy
control group must not have any history of chronic
physical or psychiatric diseases. Obtaining written in-
formed consent from all participants before participat-
ing in the study was also determined as a basic require-
ment for participation. The exclusion criteria included
individuals with a history of cognitive impairment or
neurological disease that could prevent communica-
tion, those with acute psychotic disorders or serious
psychiatric diagnoses. These criteria were determined
in order to keep external variables that could affect
sleep quality under control.

Participants completed sociodemographic forms,
the Hospital Anxiety and Depression Scale, Pittsburgh
Sleep Quality Index, Epworth Sleepiness Scale, and
Insomnia Severity Index. Written informed consent
was obtained, and inclusion/exclusion criteria were
applied.

Ethical approval

Before being allowed to participate in the study, par-
ticipants were informed about the purpose, meaning,
and data security of the study. In addition, participa-
tion was voluntary and anonymous. Participants were
informed about their rights and responsibilities and
were told that they had the right to withdraw from par-
ticipation at any time. Ethics committee approval for
the study was obtained from Recep Tayyip Erdogan
University Non-Interventional Research Ethics Com-
mittee (date: 06.01.2022, decision no: 2022/01).

Data collection tools

1. Sociodemographic Form: This questionnaire, de-
signed by the researcher, collected data on partici-
pants’ age, gender, marital status, education level,
employment, and dialysis-related details.

2. Hospital Anxiety and Depression Scale (HADS):
A 14-item self-report scale assessing anxiety

Anatolian Clinic Journal of Medical Sciences, January 2026; Volume 31, Issue 1

63



m Anadolu Klin / Anatol Clin

(HADS-A) and depression (HADS-D) symptoms
in non-psychiatric patients. Each subscale contains
seven items scored on a 4-point Likert scale. Scores
are categorized as normal (0-7), mild (8-10),
moderate (11-15), and severe (16-21), with scores
>8 indicating clinically significant anxiety or de-
pression (11). The internal consistency (Cronbach’s
alpha) was 0.85 for HADS-A and 0.83 for HADS-
D. The Turkish validity and reliability study was
conducted by Aydemir et al. (12).

3. Pittsburgh Sleep Quality Index (PSQI): This tool
evaluates sleep quality, duration, and disorders
over the past month. It includes 24 items scored
across seven components such as sleep efficiency,
sleep latency, and daytime dysfunction. Total PSQI
scores range from 0-21, with scores =6 indicating
poor sleep quality (13). Cronbach’s alpha was 0.81.
Turkish adaptation and validation were performed
by Agargiin et al. (14).

4. Epworth Sleepiness Scale (ESS): This self-report
scale assesses daytime sleepiness through eight
scenarios. Each item is rated from 0 (no chance
of dozing) to 3 (high chance of dozing), with a to-
tal score range of 0-24 (15). Cronbach’s alpha was
0.86. The Turkish validation was conducted by
Boysan et al. (16).

5. Insomnia Severity Index (ISI): A seven-item scale
examining insomnia symptoms over the past two
weeks, including sleep problems, daytime func-
tioning, and distress. Scores range from 0-28, clas-
sified as mild (0-7), moderate (8-14), or severe
insomnia (15-28) (17). Cronbach’s alpha was 0.79.
The Turkish version was validated by Agargiin et
al. (18).

Statistical analysis

Data were analyzed using the SPSS Statistics for Win-
dows (Statistical Package for the Social Sciences pack-
age program version 26.0, IBM Corp., Armonk, N.Y,,
USA).. Descriptive statistics included frequency, per-
centage, mean, and standard deviation. Normality
was tested with the Kolmogorov-Smirnov test. Group
comparisons used chi-square and independent t-tests.
Pearson correlation assessed variable relationships,
and multiple regression analyzed sleep quality factors.
Significance was set at p < 0.05.
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I
RESULTS

Demographic and clinical characteristics of
participants

The mean age of the total sample was 57.5 + 16.7 years.

The mean age was 58.5 * 16.1 in the poor sleep qual-
ity group and 53.8 + 19.1 in the normal sleep quality
group, with no statistically significant difference be-
tween the two groups (p = 0.258, Cohen’s d = 0.26). Of
the patients, 46.5% were female, and 53.5% were male.
Poor sleep quality was observed in 76.6% of women and
81.5% of men, with no significant gender difference (p
= 0.359, Cramér’s V = 0.06). Married individuals con-
stituted 57.4% of the sample, while 42.6% were single.
Poor sleep quality was significantly lower among mar-
ried participants (70.7%) compared to singles (90.7%,
p = 0.012, Cramér’s V = 0.24). Smokers (48.5%) had
significantly poorer sleep quality compared to non-
smokers (63.5%, p < 0.001, Cramér’s V = 0.41). Dialysis
frequency also influenced sleep quality; those receiving
dialysis three times a week had poorer sleep (83.3%)
compared to those undergoing dialysis twice a week
(58.8%, p = 0.031, Cramér’s V = 0.24) (Table 1).

Comparison of scale scores between
hemodialysis and control groups

Significant differences were observed between he-
modialysis (HD) and control groups in psychological
and sleep parameters. The HD group had significantly
higher HADS total scores (22.79+8.75 vs. 8.67+1.8, p <
0.001, Cohensd =2.03), HADS-A scores (11.17+4.58 vs.
3.9+1.32,p<0.001), and HADS-D scores (11.61+4.72 vs.
4.77+1.43, p<0.001) than the control group. Sleep qual-
ity, assessed by PSQI, was significantly poorer in the HD
group (8.83+3.51 vs. 3.56+1.25, p < 0.001, Cohen’s d =
2.00). Similarly, ISI (15.00+3.95 vs. 6.72+2.47, p < 0.001,
Cohen’s d = 2.18) and ESS (11.68+3.42 vs. 6.98+2.31, p
<0.001, Cohen’s d = 1.49) scores were higher in the HD
group. All PSQI subcomponents, including sleep dura-
tion, efficiency, latency, and daytime dysfunction, were
worse in the HD group (p<0.001) (Table 3).

The effect of anxiety and depression on sleep
quality

Patients with poor sleep quality had significantly high-
er HADS total scores (24.93+7.27) compared to those
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Table 1. Comparison of demographic of hemodialysis patients according to sleep quality

Variabl Normal Sleep Poor Sleep Total
arlable 21(20.8) 80 (79.2) Statistics p value
n (%) n (%) n (%)
Age 53.81 (19.07) 58.49 (16.13) 57.5 (16.7) t=-1.138° p=0.258"
Female 11 (23.4) 36 (76.6) 47 (46.5)
Gender X?=0.364° p=0.359°
Male 10 (18.5) 44 (81.5) 54 (53.5)
Single 4(9.3) 39(90.7) 43 (42.6)
Marital status X2=6.002° p=0.012°
Married 17 (29.3) 41 (70.7) 58 (57.4)
Primary education 7 (18.4) 31 (81.6) 38 (37.6)
Secondary Education 10 (26.3) 28 (73.7) 38 (37.6)
Education level X2=1.417>  p=0.702"
High school 3(14.3) 18 (85.7) 21(20.8)
University 1(25) 3 (75) 4(4)
Unemployed 21(22.1) 74 (77.9) 95 (94.1)
Occupational status X?=1.674° p=0.237°
Employed 0(0) 6 (100) 6(5.9)
Idiopathic 7 (33.3) 14 (66.7) 21 (20.8)
Biolos of Dial DM 3(11.1) 24 (88.9) 27 (26.7) . . .
ti i i =3.546 =0.315
10708y LIV yp 9.(20.9) 34(79.1) 43 (42.6) P
Diger 2 (20) 8 (80) 10 (9.9)
Arteriovenous fistula 12 (18.8) 52 (81.3) 64 (63.4)
Dialysis access site X?=0.442° p=0.337°
Catheter 9(24.3) 28 (75.7) 37 (36.6)
No 19 (36.5) 33 (63.5) 52 (51.5)
Smoking X2=16.137° p<0.001°
Yes 2(4.1) 47 (95.9) 49 (48.5)
HD session 2 sessions per week 7 (41.2) 10 (58.8) 17 (16.8)
. X’=5.157  p=0.031°
frequency 3 sessions per week 14 (16.7) 70 (83.3) 84 (83.2)

DM: Diabetes mellitus HT: Hypertansion HD: Hemodialysis, n: Number, %: Percent, a: Student’s t test for the comparison between study
groups, b: Chi-square test for the comparison between study groups

Table 2. Psychological and sleep scale comparisons of hemodialysis patients according to sleep quality

Normal Sleep Poor Sleep Total
Variable 21(20.8) 80(79.2) Statistics p value
Mean (SD) Mean (SD) Mean (SD)
HADS-Total 14.67 (9.32) 24.93 (7.27) 22.79 (8.75) t=-5.413 <0.001
HADS-A 6.67 (3.67) 12.36 (4.04) 11.17 (4.58) t=-5.854 <0.001
HADS-D 8.00 (5.77) 12.56 (3.92) 11.61 (4.72) t=-4.268 <0.001
ISI 11.3 (2.62) 15.95 (3.69) 15.00 (3.95) t=-5.329 <0.001
ESS 9.14 (1.46) 12.35 (3.48) 11.68 (3.42) t=-4.114 <0.001
PSQI-Total 4.33 (0.48) 10.01 (2.96) 8.83 (3.51) t=-8.725 <0.001
PSQI-SQ 0.71 (0.64) 1.66 (0.76) 1.47 (0.83) t=-5.228 <0.001
PSQI-SL 0.29 (0.46) 1.27 (0.91) 1.07 (0.93) t=-4.79 <0.001
PSQI-SD 0.86 (0.36) 1.39 (0.74) 1.28 (0.71) t=-3.189 <0.01
PSQI-SE 0.48 (0.51) 1.10 (0.79) 0.97 (0.78) t=-3.431 <0.001
PSQI-SDI 0.81 (0.81) 1.68 (0.71) 1.50 (0.81) t=-4.834 <0.001
PSQI-USM 0.71 (1.31) 1.69 (1.50) 1.49 (1.51) t=-2.716 <0.01
PSQI-DTD 0.48 (0.87) 1.23 (1.02) 1.06 (1.03) t=-3.082 <0.01

HADS-Total: Hospital Anxiety and Depression Scale HADS-A: Hospital Anxiety and Depression Scale-Anxiety subscale; HADS-D: Hospital
Anxiety and Depression Scale Depression subscale ISI: Insomnia Severity Index ESS: Epworth Sleep Scale PSQI: Pittsburgh Sleep Quality
Index PSQI-SQ: Sleep quality PSQI-SL: Sleep latency PSQI-SD: Sleep duration PSQI-SE: Sleep efficiency PSQI-SDI: Sleep disturbance PSQI-
USM: Use of sleeping medication PSQI-DTD: Daytime dysfunctiona, Student’s t test for the comparison between study groups, n: Number,
SD: Standard Deviation
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Table 3. Psychological and sleep scale comparisons between HD and control groups

HD Group Control Group
Variables Statistics p value

Mean (SD) Mean (SD)
HADS-Total 22.79 (8.75) 8.67 (1.8) t=-14.122 <0.001
HADS-A 11.17 (4.58) 3.9(1.32) t=-7.278 <0.001
HADS-D 11.61 (4.72) 4.77 (1.43) t=-6.843 <0.001
ISI 15.00 (3.95) 6.72 (2.47) t=-8.28 <0.001
ESS 11.68 (3.42) 6.98 (2.31) t=-4.703 <0.001
PSQI-Total 8.83 (3.51) 3.56 (1.25) t=-5.271 <0.001
PSQI-SQ 1.47 (0.83) 0.69 (0.46) t=-0.775 <0.001
PSQI-SL 1.07 (0.93) 0.65 (0.48) t=-0.419 <0.001
PSQI-SD 1.28 (0.71) 0.53 (0.5) t=-0.747 <0.001
PSQI-SE 0.97 (0.78) 0.47 (0.5) t=-0.5 <0.001
PSQI-SDI 1.50 (0.81) 0.61 (0.49) t=-0.885 <0.001
PSQI-USM 1.49 (1.51) 0.00 (0.00) t=-1.485 <0.001
PSQI-DTD 1.06 (1.03) 0.61 (0.49) t=-0.459 <0.001

HADS-Total: Hospital Anxiety and Depression Scale HADS-A: Hospital Anxiety and Depression Scale-Anxiety subscale; HADS-D: Hospital
Anxiety and Depression Scale Depression subscale ISI: Insomnia Severity Index ESS: Epworth Sleep Scale PSQI: Pittsburgh Sleep Quality
Index PSQI-SQ: Sleep quality PSQI-SL: Sleep latency PSQI-SD: Sleep duration PSQI-SE: Sleep efficiency PSQI-SDI: Sleep disturbance PSQI-
USM: Use of sleeping medication PSQI-DTD: Daytime dysfunctiona, Student’s t test for the comparison between study groups, SD: Standard

Deviation

Table 4. Multiple regression analysis of PSQI

Variables b SE f t p value 5%l Tolerance VIF
Lower Upper

Constant 1.480 1.183 1.252 0.214 -0.868 3.828

Age 0.010 0.015 0.047 0.660 0.511 -0.020 0.039 0.860 1.163
Gender -0.712 0.467 -0.102 -1.525 0.131 -1.640 0.215 0.973 1.028
Marital status 1.542 0.542 0.218 2.845 0.005 0.466 2.618 0.735 1.360
Duration of HD  -0.002 0.004 -0.027 -0.385 0.701 -0.010 0.007 0.910 1.099
HADS-A 0.806 0.086 1.051 9.354 <0.001 0.635 0.977 0.342 2.922
HADS-D -0.226 0.081 -0.304 -2.803 0.006 -0.386 -0.066 0.368 2.719

HD: Hemodialysis HADS-A: Hospital Anxiety and Depression Scale-Anxiety subscale; HADS-D: Hospital Anxiety and Depression Scale-
Depression subscale CI: confidence interval, F(4,195)=22.899 p=0.000; Adj. R*:0.568; Durbin-Watson=1.994

with normal sleep quality (14.67+9.32, p<0.001, Co-
hen’s d = 1.27). HADS-A (12.36+4.04 vs. 6.67+3.67, p
< 0.001, Cohen’s d = 1.52) and HADS-D (12.56+3.92,
p <0.001, Cohen’s d = 0.91) scores were also higher in
the poor sleep quality group. ISI (15.95+3.69) and ESS
(12.35+3.48) scores were significantly higher as well (p
<0.001, Cohen’s d = 1.45). PSQI scores were higher in
the poor sleep quality group (10.01+2.96 vs. 4.33+0.48,
p <0.001, Cohen’s d = 2.33). These results highlight the
impact of depression and anxiety on sleep quality in
hemodialysis patients (Table 2).
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Multiple regression analysis on PSQI

Multiple regression analysis revealed that various fac-
tors significantly affect sleep quality. The model, in-
cluding age, gender, marital status, dialysis duration,
and HADS-A and HADS-D scores, explained 56.8% of
the variance in PSQI scores (Adj. R*=0.568, p<0.001).
HADS-A (b=0.806, 8=1.051, p<0.001) and HADS-D
(b=-0.226, 3=-0.304, p=0.006) had significant effects
on sleep quality, with higher anxiety and depression
levels negatively impacting sleep. Marital status also
influenced sleep quality, with married individuals hav-
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ing better sleep quality (b=1.542, 3=0.218, p=0.005).
Age, gender, and dialysis duration had no significant
effect (p>0.05) (Table 4). To identify predictors of sleep
quality, a multiple linear regression analysis was con-
ducted with Pittsburgh Sleep Quality Index (PSQI)
scores as the dependent variable. Independent vari-
ables included age, gender, marital status, duration
of dialysis, HADS-Anxiety (HADS-A), and HADS-
Depression (HADS-D) scores. The overall model fit
was evaluated using the adjusted R? F-statistic, and
Durbin-Watson test, with the latter assessing autocor-
relation of residuals. A Durbin-Watson value close to
2.0 (observed = 1.994) indicated no serious autocor-
relation.

An unexpected negative regression coeflicient for
HADS-D was noted, despite its positive correlation
with poor sleep. This counterintuitive finding may be
explained by multicollinearity, as anxiety and depres-
sion scores were highly correlated. To address this, col-
linearity diagnostics were conducted, including Vari-
ance Inflation Factor (VIF) and tolerance values. VIF
values for all predictors were below 3.0 and tolerance
values above 0.3, indicating acceptable levels of mul-
ticollinearity. Although both HADS-A and HADS-D
were significantly correlated with poor sleep in univar-
iate analyses, their shared variance likely influenced
the direction and magnitude of regression coeflicients
in the multivariable model.

—
DISCUSSION AND CONCLUSION

Chronic diseases often burden individuals with multi-

faceted symptoms and complications. ESRD exempli-
fies this, as patients undergoing HD, the most com-
mon treatment, experience physiological, psychologi-
cal, sociological, economic, and sexual challenges. A
growing body of evidence indicates that hemodialysis
patients are particularly vulnerable to depression, anx-
iety, and significant disturbances in sleep quality. (19).
Our study examined the interaction between psycho-
logical symptoms and sleep disturbances in patients
undergoing hemodialysis. According to our results,
63.4% of patients met the criteria for anxiety (HADS-
A), and 75.2% for depression (HADS-D). These rates
are comparable to previous findings in similar popula-
tions. For example, Al-Shammari et al. (20) reported

anxiety in 50% and depression in 44.7% of ESRD pa-
tients in a multicenter study. Similarly, Kose and Mo-
hamed (19) observed comparable rates among Somali
HD patients. The slightly higher prevalence observed
in our sample may reflect contextual differences such
as cultural perceptions of illness, access to psychoso-
cial support, or underlying socioeconomic stressors in
the Turkish setting. These findings reinforce the no-
tion that psychological distress is a central feature of
the HD experience and highlight the need for routine
mental health screening in dialysis units.

One possible explanation is the lower likelihood
of men seeking psychosocial support, exacerbating
their vulnerability to depression. Anxiety levels, on
the other hand, were higher in unmarried patients and
those with a greater frequency of HD sessions, a trend
supported by Peng et al., who found increased anxiety
risk in patients undergoing more than eight dialysis
sessions monthly (21).

Our study revealed poor sleep quality in 79.2% of
HD patients, a finding consistent with national and
international research, reporting rates of 82.5% and
84.8%, respectively (11). The causes of poor sleep
quality in this population are multifactorial, encom-
passing physiological disruptions, such as altered cir-
cadian rhythms and hormonal imbalances, as well as
psychological stressors like anxiety and depression
(22). HD patients often experience reduced nocturnal
melatonin and altered cortisol rhythms, contributing
to fragmented sleep and excessive daytime sleepiness
(23). Older age emerged as a significant factor associ-
ated with deteriorated sleep quality, echoing findings
that aging increases the risk of serious sleep disorders
and daytime sleepiness in HD patients (19).

Our finding that smokers reported significantly
poorer sleep quality is consistent with previous re-
search identifying smoking as an independent predic-
tor of sleep disturbances in hemodialysis patients. For
instance, Liao et al. and Merlino et al. both reported
higher rates of sleep problems among HD patients
who smoked, suggesting a potential biological and be-
havioral link between nicotine use and impaired sleep
architecture in this population (24,25).

Our study also identified a significant association
between unmarried status and poorer sleep quality, a
finding that contrasts with some previous studies re-
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porting either no association or better sleep among
single individuals (26, 27). This discrepancy may be
explained by differences in social support structures,
as married individuals in collectivist societies like Tur-
key may benefit more from emotional and practical
support, which in turn buffers psychological distress
and improves sleep.

One of the key findings in this study was the strong
association between anxiety and poor sleep qual-
ity, confirmed through both group comparisons and
regression analysis. However, the regression model
revealed a counterintuitive negative coeflicient for
HADS-D, despite its positive correlation with PSQI in
bivariate analysis. This result may be attributed to mul-
ticollinearity between anxiety and depression scores.
As confirmed by our collinearity diagnostics, the high
intercorrelation between HADS-A and HADS-D likely
caused statistical suppression, where the unique con-
tribution of HADS-D to sleep quality appears negative
when HADS-A is controlled in the same model. This
highlights the complexity of the interplay between
emotional states and sleep in clinical populations.

Regression analysis demonstrated that anxiety
(HADS-A), depression (HADS-D), and marital status
were significant predictors of sleep quality, explaining
56.8% of the variance in PSQI scores. Anxiety’s impact
on sleep stems from prolonged sleep onset latency and
reduced sleep efficiency due to heightened autonomic
nervous system activity (22). Depression exacerbates
sleep disturbances, including early morning awaken-
ings and nonrestorative sleep (19). Marital status also
influenced sleep, with married individuals showing
better quality, likely due to enhanced social support,
which reduces psychosocial stress (28). Contrary to
some findings, variables like age, gender, and dialysis
duration had limited effects on sleep quality (29). This
aligns with Xu et al., who reported minimal influence
of age on PSQI scores, suggesting psychological and
social factors play a more significant role (23). Anoth-
er noteworthy and novel finding of this study is the
independent effect of marital status on sleep quality.
After controlling for psychological variables and de-
mographic factors, being married was associated with
better sleep. This may be explained by increased so-
cial and emotional support in married individuals,
which could buffer stress and mitigate the psychologi-
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cal impact of chronic illness. Few previous studies in
Turkey have explored this relationship, making this a
potentially important contribution to the literature.
Additionally, the regression model explained a high
proportion of variance in sleep quality (Adjusted R?
= 0.568). This suggests that depression, anxiety, and
social factors such as marital status play a substantial
role in determining sleep outcomes in HD patients. In
clinical terms, this level of explanatory power is nota-
ble and indicates the utility of integrating psychosocial
assessments into routine nephrology care.

This study has several limitations that should be ac-
knowledged. First, the sample size was relatively small
and drawn from a single center, which may limit the
generalizability of the findings to broader hemodialy-
sis populations. Larger, multicenter studies are needed
to validate and expand upon these results. Second, all
measures were based on self-reported questionnaires,
which are subject to recall bias and social desirability
bias. Objective assessments such as polysomnography
or actigraphy could provide more accurate data on
sleep patterns. Third, the cross-sectional design of the
study precludes any causal inferences. While signifi-
cant associations were found between psychological
symptoms and sleep quality, it is not possible to de-
termine whether depression and anxiety lead to poor
sleep, or vice versa. Longitudinal studies are necessary
to explore these temporal relationships. Fourth, the
study did not collect detailed socioeconomic informa-
tion, such as income level, housing conditions, or fam-
ily support, all of which may influence both psycho-
logical well-being and sleep. In addition, medication
use, including sedatives, antidepressants, or antihy-
pertensives, was not systematically recorded and may
have confounded some of the associations observed.
Finally, although multicollinearity diagnostics were
performed in regression models, the psychological
constructs of anxiety and depression remain closely
intertwined, which may have influenced the individual
weight of these variables in multivariate analysis. De-
spite these limitations, the study contributes valuable
insight into the psychological and sleep-related chal-
lenges faced by HD patients and highlights the need
for integrated psychosocial assessment in nephrol-
ogy settings. Integrating psychological assessment
and psychosocial support into routine nephrology
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care may not only improve sleep quality but also en-
hance overall treatment adherence and quality of life.
Future research should focus on longitudinal designs
and include objective sleep measurements and broader
biopsychosocial variables to further elucidate these re-
lationships.
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