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ABSTRACT

Introduction: Depression negatively affects the quality of life of patients undergoing hemodialysis (HD). There-
fore, this study aimed to assess the prevalence of depression and its related factors among HD patients in Amran
City, Yemen.

Methods: We conducted a cross-sectional study among 120 HD patients in Amran City between July and Au-
gust 2024. Depression was measured using the Beck Depression Inventory—Il (BDI-II), and associations with
depression were examined using the chi-square test. Multivariable binary logistic regression was employed to
determine predictors of depression, with a significance threshold of <0.05.

Results: Depression was observed in 60.8% of HD patients in Amran City. Independent predictors included
being female (AOR = 2.3, 95% ClI: 1.02-5.18, p = 0.043), illiteracy (AOR = 3.6, 95% CI: 1.45-8.91, p = 0.006),
urban residence (AOR = 2.7, 95% CI: 1.11-6.52, p = 0.029), and having hypertension (HTN), with AOR = 2.5,
95% Cl: 1.01-6.10, p = 0.048.

Conclusion: Depression is prevalent among approximately two-thirds of HD patients in Amran City. lts key
predictors include being female, illiteracy, urban residence, and HTN. It is advised to integrate psychological

evaluation and support into routine HD care, with collaboration between nephrologists and psychiatrists.
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1. INTRODUCTION

End-stage renal disease (ESRD) substantially affects
patients’ daily functioning and mental health [1-3]. Glob-
ally, more than 10.9 million individuals with ESRD are
estimated to receive renal replacement therapy [4], and
hemodialysis (HD) represents the most commonly used
treatment [5]. The strict dietary restrictions, fluid limita-
tions, and lifestyle adjustments associated with HD may
increase the risk of depression [1, 6, 7]. In Yemen, es-
timates from 2006 indicated an ESRD incidence of 93
cases per million population, with over 5,000 patients
receiving HD [8, 9]. Depression is frequently observed
in patients receiving HD [10], but its prevalence rates
differ greatly from one country to another. Differences
between countries may reflect the characteristics of the

studied populations, the instruments used to assess de-
pression, and differences in clinical care structures [11—
20]. Routine assessment of depressive symptoms allows
earlier psychological referral and monitoring of treatment
response. Standardized diagnostic guidance, including
criteria from the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5) [21], describes
major depressive disorder as persistent low mood or loss
of interest lasting at least two weeks, accompanied by
cognitive and somatic features [21]. However, diagnosis
of depression in patients with ESRD can be difficult be-
cause many symptoms of CKD, such as fatigue, sleep
disturbances and appetite changes, overlap with those
of depression [22, 23]. Elevated serum urea levels have
also been reported in association with depressive symp-
toms [24], suggesting a possible role of uremic toxicity in
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the onset of depression in patients with chronic kidney
disease (CKD).

The prevalence of depression among patients with
HD in Yemen is notably high. In Hodeidah City, 63%
of HD patients experienced depression, disproportion-
ately higher among females [25]. However, there is a
lack of data on depression among HD patients in many
governorates of Yemen, including Amran. This study
investigated the prevalence of depression and its associ-
ated factors among HD patients in Amran City, north of
Yemen.

2. SUBJECTS AND METHODS

2.1. STUDY DESIGN,
PLACE

POPULATION AND

A cross-sectional study was carried out among patients
with ESRD undergoing HD at the Dialysis Center of Al-
Sammad Hospital in Amran City from July to August
2024. Al-Sammad Hospital hosts the only dialysis cen-
ter that provides services to patients with ESRD in both
the city and the surrounding rural districts. The study
included all ESRD patients aged >15 years who were
undergoing HD at the center for at least three months,
had no history of renal transplantation, and provided
informed consent to participate. Patients with intellec-
tual disabilities or diagnosed psychiatric conditions, such
as dementia, delirium, or psychotic disorders, were ex-
cluded.

2.2. SAMPLE SIZE AND SELECTION

Using the OpenEpi online software (www.openepi.com)
and based on an assumed total dialysis center popula-
tion of 145 patients, a 50% expected response rate, a
95% confidence level, and a 5% marginal error, a sam-
ple size of 106 patients was calculated. However, 120
HD patients were recruited using convenience sampling
during the study period.

2.3. SURVEY INSTRUMENTS AND DATA COL-
LECTION

A structured questionnaire was used to collect demo-
graphic data (gender, age, marital status, education,
place of residence, and employment status), as well as
data about the duration of disease and the presence of
comorbidities. Depression was measured using the Beck
Depression Inventory-Il (BDI-Il) [26]. Because several
symptoms related to CKD may overlap with depression
symptoms, a higher cutoff score has been recommended
when applying this tool, according to a Brazilian study
[27]. For the present study, the BDI-Il was translated into
Arabic and printed for use at the dialysis center.

The recruitment of eligible patients occurred during
their regular HD sessions. Those participants who

were literate completed the questionnaire on their own,
whereas those who could not read or write were assisted
by researchers. After the survey, the patients were pro-
vided with an educational brochure on depression and
practical coping strategies.

2.4. DATA ANALYSIS

Data were summarized and analyzed using IBM SPSS
Statistics, version 22 (IBM Corp., Armonk, NY, USA), and
statistical significance was defined as p-value <0.05. A
threshold score of 15 or higher was employed to iden-
tify depression [26]. To study the association between
patients’ characteristics and depression, a univariate
analysis using the chi-square test was performed, cal-
culating the odds ratios (ORs) of associations with their
95% confidence intervals (Cls). Multivariable binary lo-
gistic regression was used to examine variables that had
a p-value <0.20 in the univariate analysis to account for
potential confounders and identify independent predic-
tors of depression, calculating the adjusted ORs (AORs)
with 95% Cls.

3. RESULTS

3.1. DEMOGRAPHIC CHARACTERISTICS OF
PATIENTS

Table 1 shows that over half of the HD patients in the
study were males (55.8%), and their mean age was
47.2+16.1 years, with the majority (67.5%) aged 50
years or younger. Most participants were married and
unemployed (81.7% each), uneducated (46.6%), and
rural residents (55.8%).

3.2. PREVALENCE OF DEPRESSION AMONG
HEMODIALYSIS PATIENTS

Among HD patients in Amran City, 60.8% (73/120; 95%
Cl: 52.1-69.5) had depression.

3.3. ASSOCIATION OF DEMOGRAPHIC FAC-
TORS WITH DEPRESSION

Table 2 shows that depression was significantly asso-
ciated with gender (OR = 2.7, 95% Cl: 1.24-5.88; p =
0.011), age (OR = 2.4, 95% Cl: 1.05-2.44; p = 0.035),
literacy status (OR = 4.4, 95% Cl: 1.98-9.91; p <0.001),
employment status (OR = 2.7, 95% CI: 1.06—7.00; p =
0.034) and residence (OR = 3.2, 95% CI: 1.44-6.97; p
= 0.003), being significantly more frequent among pa-
tients who were female, older than 50 years, illiterate,
unemployed and urban residents compared to their coun-
terparts. Conversely, depression showed no significant
association with marital status.
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Table 1. Demographic characteristics of HD patients (N = 120).

Characteristics n (%)
Gender

Male 67 (55.8)

Female 53 (44.2)
Age (years)

Mean + SD: 47.2 + 16.1

< 50 81 (67.5)

> 50 39 (32.5)
Marital status

Married 98 (81.7)

Single 12 (10.0)

Widowed / divorced 10 (8.3)
Education level

Uneducated 56 (46.6)

Primary education 30 (25.0)

Secondary education 26 (21.7)

University education 8 (6.7)
Employment status

Employed 22 (18.3)

Unemployed 98 (81.7)
Residence

Rural 67 (55.8)

Urban 53 (44.2)

SD: standard deviation; HD: hemodialysis.

Table 2. Association between demographic characteristics and depression among HD patients at the Dialysis Center of Al-Sammad
Hospital, Amran City, Yemen (2024).

_— Presence of depression
Characteristics N p-value

n(%) OR (95% ClI)

Gender

Male 67 34 (50.7) Reference

Female 53 39 (73.6) 2.7 (1.24-5.88) 0.012
Age (years)

<50 81 44 (54.3) Reference

> 50 39 29 (74.4) 2.4(1.05-5.66) 0.035
Marital status

Married 98 60 (61.2) Reference

Unmarried 22 13(59.1) 0.9 (0.36-2.35) 0.853
Literacy status

Literate 64 29 (45.3) Reference

lliterate 56 44 (78.6) 4.4 (1.98-9.91) < 0.001
Employment status

Employed 22 9 (40.9) Reference

Unemployed 98 64 (65.3) 2.7 (1.06-7.00) 0.034
Residence

Rural 67 33(49.3) Reference

Urban 53 40 (75.5) 3.2(1.44-6.97) 0.003

N: number of HD patients; n: number of depressed patients; HD: hemodialysis; OR: odds ratio; Cl: confidence interval.
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Table 3. Association between clinical characteristics and depression among HD patients at the Dialysis Center of Al-Sammad

Hospital, Amran City, Yemen (2024).

Presence of depression

Variable N p-value
n (%) OR (95% ClI)
Duration of renal disease (years)
<5 106 64 (60.4) Reference
>5 14 9(64.3) 1.2(0.37-3.77) 0.778
HTN
Yes 89 59 (66.3) 2.4 (1.04-5.49) 0.038
No 31 14 (45.2) Reference
Diabetes mellitus
Yes 15 9(60.0) 1.0 (0.32-2.90) 0.944
No 105 64 (61.0) Reference
Heart disease
Yes 11 6 (54.5) 0.8 (0.22-2.62) 0.654
No 109 67 (61.5) Reference

N: number of HD patients; n: number of depressed patients; HD: hemodialysis; HTN: hypertension; OR: odds ratio; Cl: confidence interval.

Table 4. Independent predictors of depression among HD patients at the Dialysis Center of Al-Sammad Hospital, Amran City,

Yemen (2024).

Predictor AOR (95% CI) p-value
Female gender 2.3 (1.02-5.18) 0.043
lliteracy 3.6 (1.45-8.91) 0.006
Urban residence 2.7 (1.11-6.52) 0.029
HTN 2.5 (1.01-6.10) 0.048

HTN: hypertension; HD: hemodialysis; AOR: adjusted odds ratio; Cl: confidence interval.

ASSOCIATION BETWEEN CLINICAL
CHARACTERISTICS AND DEPRESSION

3.4.

Table 3 shows that depression was significantly associ-
ated with hypertension (HTN), with 66.3% of hyperten-
sive patients exhibiting depression compared to 45.2%
of non-hypertensive patients (p = 0.038). Conversely,
no statistically significant association was observed be-
tween depression and the duration of renal disease (p =
0.645), diabetes mellitus (p = 0.944), or heart disease (p
= 0.750).

3.5. PREDICTORS OF DEPRESSION AMONG
HEMODIALYSIS PATIENTS

Multivariable logistic regression showed that female gen-
der (AOR = 2.3, 95% CI: 1.02-5.18, p = 0.043), illiter-
acy (AOR = 3.6, 95% Cl: 1.45-8.91, p = 0.006), urban
residence (AOR = 2.7, 95% CI: 1.11-6.52, p = 0.029),
and HTN (AOR = 2.5, 95% CI: 1.01-6.10, p = 0.048)
were identified as independent predictors of depression
among patients with HD (Table 4).

4. DISCUSSION

This study revealed that approximately two-thirds of HD
patients in Amran City were depressed, highlighting the
substantial psychological burden in this population. This
rate is comparable to the 63% recently observed in
Hodeida City [25]. Higher prevalence rates have been
reported among HD patients in China (68.9%) [19], Pales-
tine (73.1%) [28] and Egypt (83.2%) [20]. In Saudi Arabia,
the reported prevalence was considerably lower (34.5%)
[29]. Such variation may relate to differences in mea-
surement approaches, cultural context, quality of dialysis
services, and the extent of psychosocial support.

Sex was significantly associated with depression in
this study. Similar patterns have been reported in Yemen,
Saudi Arabia, and Palestine [25, 28, 29]. However, stud-
ies from Egypt, China, and Pakistan have reported dif-
ferent results [19, 20, 30]. Women are usually more
vulnerable to depression due to less effective stress man-
agement [25, 31], and the added social and domestic
duties for housewives can intensify emotional stress dur-
ing prolonged HD [28]. This finding suggests a need for
targeted psychosocial interventions and clinical support
for women undergoing HD.

Age was not an independent predictor of depression
in the present study, which is consistent with a finding
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from Palestine [28]. Older adult patients may be more
susceptible to depression due to a higher frequency of
comorbidities, age-related physiological changes, and a
decline in coping mechanisms. Reports from Hodeida,
Yemen, Saudi Arabia, Egypt, and China also found no
association between age and depression among HD pa-
tients [18-20, 25, 29]. The lack of association between
depression and marital status in the present study aligns
with findings from Hodeida, Saudi Arabia, Egypt, and
Palestine [20, 25, 28, 29]. Variations in patient demo-
graphics, sociocultural factors, and healthcare system
elements could affect the association between depres-
sion and both age and marital status.

llliteracy was found to be an independent predictor
of depression in the present study, which could be ex-
plained by the fact that well-educated patients are likely
to have better coping mechanisms and a greater capacity
to adjust to psychological stressors [19]. Compared to
more literate HD patients, less literate patients are gen-
erally more likely to suffer from anxiety and depression
[32]. In contrast, studies from Hodeida, Egypt, Palestine,
and Pakistan did not find an association between depres-
sion and educational attainment [20, 25, 28, 30]. The
association between literacy and depression appears to
vary depending on the context and is likely shaped by
wider sociocultural and economic factors.

In this study, depression was significantly associated
with unemployment, although not independently. Un-
employment may place patients under considerable fi-
nancial strain and limit access to practical and emo-
tional coping resources, thereby increasing vulnerability
to depressive symptoms. Comparable associations have
been reported in studies from Yemen and other coun-
tries [20, 25, 28, 30]. In addition, the demanding nature
of hemodialysis—particularly the fatigue and time com-
mitment required for regular sessions—can contribute
to social withdrawal among individuals with CKD [33].
Many patients also encounter limited job opportunities
and workplace discrimination [34], further compounding
their psychological burden.

Urban residence was significantly associated with de-
pression. This association may be related to stressors
that are more prevalent in urban settings, such as fi-
nancial strain and overcrowding, higher living costs, and
greater socioeconomic pressure. In the Yemeni context,
this association may also reflect easier access to health-
care services and screening in urban areas, which could
increase the likelihood of detecting depression symp-
toms among urban patients. In addition, the ongoing
crisis and economic hardship in Yemen may have in-
tensified economic disparities in urban settings, thereby
exposing patients to additional psychological stressors.
However, a study from Palestine found higher depres-
sion levels among patients living in rural areas [28]. Such
variations suggest that the relationship between place
of residence and psychological well-being is shaped by

local social and economic conditions.

The lack of association between depression and the
duration of HD in this study might suggest that patients
undergoing prolonged dialysis gradually acquire coping
strategies and psychological adaptation. Factors such
as religious beliefs and acceptance of the situation may
improve emotional resilience [16]. Similar observations
have been reported in studies conducted in Palestine and
India [28, 35]. However, this finding contradicts a study
in Egypt [20], in which patients who underwent HD for
a long period had higher anxiety and depression levels.
These conflicting results imply that the mental health
of patients undergoing long-term HD is influenced by a
variety of factors, including the disease itself, as well as
more general cultural, social, and individual resources.

In terms of chronic comorbidities, this study found that
among HD patients, HTN and depression were signifi-
cantly and independently associated, but not with dia-
betes or heart failure. Vascular dysfunction and neuroen-
docrine stress pathways may allow HTN to exacerbate
depression, and depression may exacerbate blood pres-
sure regulation, resulting in a reciprocal relationship [36].
HTN has been found to be a possible indicator of depres-
sion vulnerability in patients with ESRD [37]. Notably,
HD patients who suffer from depression frequently have
high blood pressure. For instance, a study conducted in
India found that all patients with depression had HTN,
whereas only 38% had diabetes mellitus [38]. Therefore,
it is important to address the mental health of HD pa-
tients in relation to their cardiovascular health. The small
number of patients with either diabetes mellitus or heart
failure in this study may have limited the statistical power
to identify significant associations.

This study advances knowledge about depression
burden among patients with HD in Amran City. How-
ever, some limitations should be addressed. The cross-
sectional design of this study could not establish causal
relationships between depression and the independent
variables. Conducting the study at a single center with a
small convenience sample limited the generalizability of
its findings. Furthermore, the lack of formal psychiatric
confirmation of depression might lead to a misclassifica-
tion because of the overlapping between the symptoms
of depression and physical problems of ESRD. It is rec-
ommended that future prospective cohort studies and
multi-center studies be conducted to better understand
depression in patients with HD.

5. CONCLUSION

Depression is prevalent among approximately two-thirds
of HD patients in Amran City. Its key predictors include
being female, illiteracy, urban residence, and high blood
pressure. It is advised to integrate psychological evalua-
tion and support into routine HD care, with collaboration
between nephrologists and psychiatrists.
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