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Background. Depression is a common mental disorder and is a leading cause of disability globally. Depressive symptoms among
people living with HIV can be a significant barrier to ART initiation and thus lead to poor ART adherence. Global studies have
found the prevalence of depressive symptoms among people living with HIV ranges from 12 to 63%. The real scenario of Nepal
still needs to be explored. Thus, this study aimed to identify the prevalence and predictors of depression in individuals with HIV.
Methods. An institutional-based cross-sectional study was carried out from August to December 2020 among 406 people living
with HIV attending ART centers in Lumbini province. Participants were selected using a systematic random sampling technique
and surveyed with a structured questionnaire consisting of sociodemographic variables, HIV AIDS-related variables, and 21 items
Beck Depression Inventory tool. The odds ratio was used as the ultimate measure of association, with a 95% confidence interval
computed to establish statistical significance. A multivariate regression analysis was carried out to identify the final predictors of
depressive symptoms. Results. The study found that 26.8% of the respondents had depressive symptoms. Those who were literate
(AOR =0.24, 95% CI: 0.10-0.61), in the poorest wealth quintile (AOR =7.28, 95% CI: 2.22-23.87), initiated ART within 12 months
(AOR =1.88, 95% CI: 1.03-3.42), had CD4 cell counts below 200 (AOR =2.50, 95% CI: 1.54-4.06), and had a time difference of
3 months or less between HIV diagnosis and ART initiation (AOR =0.50, 95% CI: 0.29-0.86) were independently associated with
depressive symptoms. Conclusion. Routine screening for depressive symptoms should be integrated into national HIV prevention
and control programs for people living with HIV. An enabling environment should be created to facilitate the rapid enrollment of
individuals newly diagnosed with HIV in ART services, thereby reducing the time gap between HIV diagnosis and ART initiation.

1. Background

The World Health Organization (WHO) defines mental
health as a state of wellbeing in which individuals recognize
their potential, cope with the normal stresses of life, work
productively, and contribute to their community [1].
Globally, the two most prevalent mental disorders are de-
pression and anxiety, which ranked among the top 25
leading causes of burden worldwide in 2019 [2, 3].

Depression is a common mental disorder characterized
by persistent sadness and a loss of interest in previously
enjoyable activities [4]. The symptoms of depression can
impact how a person feels, thinks, and handles their daily
activities [5]. Depression is the leading cause of disability
worldwide and a significant contributor to the overall global
burden of disease [4]. The global prevalence of depression is
estimated to be 3.4%, with variation across countries ranging
from 2.9% in the Solomon Islands to 6.3% in Ukraine [6].
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The Joint United Nation Program on HIV/AIDS
(UNAIDS) 2021 report states that 38.4 million people are
currently living with the human immunodeficiency virus
(HIV) and 28.7 million are receiving antiretroviral therapy
(ART), a significant increase from 7.8 million in 2010 [7].
There are currently 22375 people on ART service in Nepal, of
which 4325 (19.32%) belong to Lumbini province, the
second highest [8]. Although Nepal has made substantial
progress in its HIV prevention program by reducing the
HIV incidence per 1000 population from 0.08% in 2010 to
0.02 in 2021 and increasing the number of ART sites from 2
in 2004 to 84 in 2022 [8], the mental health dimension of
people living with HIV (PLHIV) often goes unnoticed and
unaddressed. The global prevalence of depression among
PLHIV ranges from 6.73% to 89.9% [9, 10]. A recent meta-
analysis study revealed the pooled prevalence of depression
in PLHIV to be 31%, with the highest prevalence of 40% in
the Southeast Asia region [11]. Studies in Nepal show it
ranges from 25.5% to 43%, with occupational and marital
status and ART duration as contributing factors [12, 13].
However, further exploration is needed to understand the
scenario of depression and its associated factors among
PLHIV in Nepal. Depression is a significant barrier to ART
initiation and adherence among PLHIV in low-income
countries [14-16]. Therefore, this study aims to determine
the prevalence of depressive symptoms and associated
factors among PLHIV. To our knowledge, this is the third
study in Nepal and the first global study to assess the re-
lationship between wealth quintile, time gap from HIV
diagnosis to ART initiation, and depressive symptoms.

This study also aims to provide research evidence to
other researchers, health care service providers, and poli-
cymakers for designing effective interventional programs to
reduce depression prevalence, improve ART adherence,
retention, achieve universal health coverage, and sustainable
development goal (SDG) 3 where all the individuals will have
good health and wellbeing.

2. Methods and Materials

2.1. Study Design and Setting. An institutional-based cross-
sectional study was conducted from August to December
2020 at Lumbini Provincial Hospital, Prithivi Chandra
Hospital, and Maharajgunj Primary Health Care Center in
Lumbini Province, Nepal. Lumbini Province is in western
Nepal and is the third-largest and most populous province.
It covers an area of 22,228sq. km, or 15.11% of the total
country area.

2.2. Study Population. Participants in the study were HIV-
positive individuals aged 18-60 years and enrolled in a se-
lected ART center in Lumbini province. Patients who were
grieving within six months, had not undergone a CD4 count
in the six months prior to data collection, had known mental
illness, and were female participants who were pregnant or
in postpartum during the data collection period were ex-
cluded from the study.
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2.3. Sample Size and Sampling Techniques. The lumbini
province of Nepal consists of twelve districts, of which six are
terai districts. There are eight ART centers in the Terai
districts of Lumbini province, Nepal. ART centers in terai
districts of Nepal were divided into three levels: provincial,
district, and community. One center was selected from each
level using the lottery method. The study identified eligible
participants through the ART register and used a systematic
random sampling method to select participants from each
ART site. Participants were surveyed with a structured
questionnaire containing socio-demographic variables,
HIV-related variables, and the 21-item Beck depression
inventory (BDI) tool. The required sample size was com-
puted using the Stat Calc function of Epi-Info software.

2
N:Z;N, (1)

where Z = standard variate, E = error term, p = prevalence of

Depressive symptoms, and E is the allowable error.

A prevalence of 50% has been taken in this study to
ensure a maximum sample size. From the above formula,
taking p=0.5, g=1-p=0.5, and an allowable error of 5%,
the sample size was n = 385. Considering a 5% nonresponse
rate, the total sample was 406.

2.4. Data Collection Tool and Measurement. Data was col-
lected using a structured questionnaire comprising socio-
demographic variables, HIV-related variables, and a 21-item
Beck Depression Inventory (BDI) tool. The study examined
the sociodemographic characteristics of participants, in-
cluding age, gender, marital status, educational status,
employment status, and personal habits such as alcohol
consumption and tobacco use. HIV-related variables in-
cluded WHO clinical stage, duration of ART initiation,
period since diagnosis, CD4 count, and time duration be-
tween HIV diagnosis and ART initiation. The WHO clinical
stage of HIV has been classified into four stages. In clinical
stage I, patients are asymptomatic or have persistent gen-
eralized lymphadenopathy for longer than 6 months, clinical
stage II refers to a mildly asymptomatic stage characterized
by unexplained weight loss of less than 10 percent body
weight, recurrent respiratory infections, as well as the range
of dermatological conditions [17]. Clinical stage III refers to
a moderately symptomatic stage characterized by weight loss
of more than 10 percent body weight, prolonged (more than
one month) unexplained diarrhea, pulmonary tuberculosis,
and severe bacterial infections [17]. Similarly, clinical stage
IV refers to the severe symptomatic stage and includes all
AIDS-defining illnesses [17]. Clinical variables of HIV-
positive participants were collected from their ART regis-
ter records. Beck depression inventory (BDI) scale was used
to assess depressive symptoms. The BDI scale is composed of
21 items, each with a four-point scale ranging from 0 to 3.
Therefore, the value of the BDI scale ranges from 0 (lowest)
to 63 (highest). The Beck Depression Inventory (BDI) was
used to assess depression severity, with scores ranging from
normal (0-13), mild (14-19), moderate (20-28), and severely
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depressed (29-63). The tool has been validated in Nepal with
a sensitivity of 0.92 and a specificity of 0.82 [18]. Also, the
Cronbach alpha computed in our study was 0.948 which
shows strong internal consistency and concurrent validity of
the tool. ART counselors received a one-day orientation on
data collection, and the collected data were regularly
reviewed for errors by the principal investigator.

2.5. Data Processing and Analysis. Data were entered and
analyzed in Statistical Package for Social Science (SPSS)
software version 25. The mean and standard deviation were
calculated to describe the characteristics of the sample. The
bivariate logistic regression analysis assessed the association
between dependent and independent variables. The ultimate
measure of association was the odds ratio, and a 95%
confidence interval was computed to determine statistical
significance. Variables associated with bivariate analysis
were entered into a multivariate logistic regression model to
identify the final predictors of depressive symptoms among
people living with HIV.

2.6. Ethical Consideration. Ethical approval was obtained
from the Universal College of Medical Science and Teaching
Hospital Institutional Review Committee (UCMS/IRC/014/
20). Permission was obtained from the Medical Superin-
tendent and Chief of the ART center of selected sites to
access participants’ clinical records. Participants were in-
formed of the study, and written informed consent with
a sign or thumbprint was obtained for data collection.

3. Results

3.1. Sociodemographic Characteristics of Study Participants.
Table 1 shows the sociodemographic characteristics of study
participants at selected ART centers in Lumbini province
from August to December 2020. A total of 406 PLHIV
participants participated in the study. The mean age of study
participants was 40.71 years with a standard deviation of
+9.15 years. Among study participants, 162 (39.9%) were of
age group 40-50years, 207 (51%) were female, 122 (30%)
were of religious minorities group, 280 (69%) were illiterate,
131 (32.3%) were engaged in the agriculture sector, 247
(60.8%) were living in a nuclear family, 258 (63.5%) were
married, 295 (72.7%) and 298 (73.4%) did not consume
tobacco and alcohol products three months preceding the
survey, respectively.

3.2. Sociodemographic Characteristics of the Respondent’s
Partner. Table 2 shows the sociodemographic characteris-
tics of the respondent’s partner. The mean age of the re-
spondent’s partner was 39.49years, with a standard
deviation of +7.75 years. Among respondent’s partners, 106
(41.1%) were aged between 30-40 years, 179 (69.4%) were
illiterate, 90 (34.9%) were involved in the agriculture sector,
and 196 (76%) did not consume tobacco or alcohol products
in the three months prior to the survey.

3.3. Depression and Clinical Characteristics of Study
Participants. Table 3 shows the depression and clinical
characteristics of study participants at selected ART centers in
Lumbini province. Among the study participants, 109 (26.8%)
had depressive symptoms. The majority of the study par-
ticipants with a period of diagnosis of HIV more than
12 months from the survey date were 344 (84.7%). Similarly,
341 (84%) of the study participants were on ART medication
for over 12months. The time difference between HIV di-
agnosis and ART initiation with <3 months was 316 (77.8%).
Half of the study participants, 205 (50.5%), were on WHO
clinical stage one, and almost three-fourth, 301 (74.1%) of the
study participants had a CD4 cell count of >200 cells/mm?®.

3.4. Sociodemographic Predictors of Depression. Table 4 shows
sociodemographic predictors of depression. Results from the
bivariate analysis revealed that educational status and occu-
pation of the respondent, family type, wealth quintile, and
occupation of the respondent’s partner were associated with
depression. Factors significant in bivariate analysis were en-
tered into the multivariate regression model for confounding
adjustment. The multivariate regression model results identi-
fied educational status and wealth quintiles as sociodemo-
graphic predictors of depression. Literate study participants
were found to have a protective effect on depression
(AOR =0.40, CI: 0.17-0.95) compared to illiterate participants.
The odds of depression among the poorest wealth quintile were
7.28 times higher than the richest (AOR = 7.28, CI: 2.22-23.87).

3.5. Clinical Predictors of Depression. Table 5 shows the
clinical predictors of depression. Factors associated with de-
pression, resulting from the bivariate analysis, were entered
into a multivariate model, which identified the period of ART
initiation, the time difference between the period of diagnosis
and the period of ART initiation, and CD4 cells count as clinical
predictors of depression. The odds of depression among study
participants with a period of ART initiation <12 months were
1.88 times higher than study participants with a period of
diagnosis >12 months (AOR = 1.88, CI: 1.03-3.42). Similarly,
the time difference between the period of diagnosis and ART
initiation with <3 months was found to have a protective effect
against depression (AOR=0.50, CI: 0.29-0.86). The odds of
depression were 2.50 times higher in study participants with
a low CD4 cell count (AOR =2.50, CI: 1.54-4.06).

4. Discussion

This study aimed to determine the prevalence of depressive
symptoms and associated factors among PLHIV enrolled in
ART centers in the Terai districts of Lumbini province,
Nepal. The prevalence of depressive symptoms was 26.8%
which is in line with the studies conducted in Nepal (25.9%)
[13], Vietnam (26.2%) [19], Ethiopia (26.2%) [20], Came-
roon (26.7%) [21], and Bhutan (27.2%) [22]. However, the
prevalence of depressive symptoms in this study was lower
than in previous studies conducted in Bangladesh (62.1%)
[23], Pakistan (44%) [24], India (58.75%) [25], Sudan
(63.1%) [26] and different states of Ethiopia, where the
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TaBLE 1: Sociodemographic characteristics of study participants at selected ART centers in Lumbini province, 2020.

Variables (n=406) Category Frequency Percentage

<40 200 49.3

Age of respondent 40 206 50.7
Sex Male 199 49
Female 207 51

Dalit 58 14.3

. Janjati 108 26.6
Ethnicity Religious minorities 122 30

Upper caste 118 29.1

. Literate 121 29.8

Educational status Tliterate 285 70.2

Unemployed 82 20.2

. Agriculture 131 323

Occupatlonal status Labor /wage worker 70 17.2

Self/employed 123 30.3

Family tvpe Nuclear 247 60.8

y typ Joint 159 39.2

. Yes 111 27.3

Tobacco products consumption No 295 72.7

. Yes 108 26.6

Alcohol consumption No 298 73.4

. Married 258 63.5

Marital status Unmarried/widow/separated 148 36.5

TABLE 2: Sociodemographic characteristics of the respondent’s partner at selected ART centers in Lumbini province, 2020.

Variables (n=258) Category Frequency Percentage
Age <40 148 57.4
& >40 110 426
. Literate 79 30.6
Educational status Iliterate 179 69.4
Unemployed 64 24.8
. Agriculture 90 34.9
Occupational status Labor/wage worker 37 14.3
Self/employed 67 26.0
. Yes 62 24.0
Tobacco products consumption No 196 76.0
. Yes 62 24.0
Alcohol consumption No 196 76.0

TaBLE 3: Depression and clinical characteristics of study participants at selected ART centers in Lumbini province, 2020.

Variables (n=406) Category Frequency Percentage

Depression Yes 109 26.8

P No 297 732

. . . <12 months 62 15.3

Period of diagnosis >12 months 344 84.7
. o <12 months 65 16
Period of ART initiation 12 months 341 84

. . . . o <3 months 316 77.8

Time difference between diagnosis and ART initiation >3 months 90 222

Stage I 205 50.5

. Stage II 78 19.2

WHO clinical stage Stage IIT 08 24l
Stage IV 25 6.2

<200 105 25.9

CD4 count (cells/mm?) >200 301 74.1
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TaBLE 4: Sociodemographic predictors of depression at selected ART centers in Lumbini province, 2020.

. Depression
Variables COR 95% CI AOR 95% CI
Yes (%) No (%)
Age of respondent
<40 48 (24.0) 152 (76.0) 1.08 0.96-1.21
>40 61 (29.6) 145 (70.4) 1
Sex
Male 55 (27.6) 144 (72.4) 1.08 0.69-1.67
Female 54 (26.1) 153 (73.9) 1
Ethnicity
Dalit 16 (27.6) 42 (72.4) 0.98 0.48-1.98
Janjati 20 (18.5) 88 (81.5) 0.58 0.31-1.10
Religious minorities 40 (32.8) 82 (67.2) 1.25 0.72-2.18
Upper 33 (28.0) 85 (72.0) 1
Educational status
Literate 44 (36.4) 77 (63.6) 0.82 0.71-0.95* 0.24 0.10-0.61**
Illiterate 65 (22.8) 220 (77.2) 1 1
Occupational status
Unemployed 27 (32.9) 55 (67.1) 3.28 1.63-6.60* 1.51 0.51-4.42
Agriculture 39 (29.8) 92 (70.2) 2.83 1.48-5.40" 1.63 0.60-4.37
Labor/wage worker 27 (38.6) 43 (61.4) 4.19 2.05-8.56* 117 0.39-3.50
Self/employed 16 (13.0) 107 (87.0) 1 1
Family type
Nuclear 53 (21.5) 194 (78.5) 0.50 0.32-0.78* 0.99 0.49-2.00
Joint 56 (35.2) 103 (64.8) 1 1
Tobacco consumption
Yes 29 (26.1) 82 (73.9) 0.95 0.57-1.55
No 80 (27.1) 215 (72.9) 1
Alcohol consumption
Yes 33 (30.6) 75 (69.4) 1.28 0.79-2.08
No 76 (25.5) 222 (74.5) 1
Marital status
Married 62 (24.0) 196 (76.0) 0.68 0.43-1.06
Unmarried/widow/separated 47 (31.8) 101 (68.2) 1
Wealth quintile
Poorest 52 (64.2) 29 (35.8) 9.37 4.44-19.80" 7.28 2.22-23.87"F
Poorer 23 (28.4) 58 (71.6) 2.07 0.96-4.45 223 0.77-6.47
Middle 11 (13.6) 70 (86.4) 0.82 0.34-1.96 0.82 0.29-2.32
Richer 10 (12.2) 72 (87.8) 0.72 0.29-1.76 0.65 0.21-1.98
Richest 13 (16.0) 68 (84.0) 1 1
Age of respondent’s partner
<40 34 (23.0) 114 (77.0) 1.03 0.89-1.18
>40 28 (25.5) 82 (74.5) 1
Educational status of respondent’s partner
Literate 24 (30.4) 55 (69.6) 1.61 0.89-2.94
Illiterate 38 (21.2) 141 (78.8) 1
Occupational status of respondent’s partner
Unemployed 22 (34.4) 42 (65.6) 3.37 1.41-8.06" 2.05 0.76-5.53
Agriculture 22 (24.4) 68 (75.6) 2.08 0.89-4.88 1.32 0.45-3.91
Labor/wage worker 9 (24.3) 28 (75.7) 2.07 0.74-5.79 1.39 0.43-4.48
Self/employed 9 (13.4) 58 (86.6) 1 1
Tobacco consumption by respondent’s partner
Yes 10 (16.1) 52 (83.9) 0.53 0.25-1.12
No 52 (26.5) 144 (73.5) 1
Tobacco consumption by respondent’s partner
Yes 14 (22.6) 48 (77.4) 0.89 0.45-1.77
No 48 (24.5) 148 (75.5) 1

*Variables entered to multivariate regression model. **Statistically significant at p value <0.05, adjusted model.
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TaBLE 5: Clinical predictors of depression at selected ART centers in Lumbini province, 2020.
. Depression
Variables COR 95% CI AOR 95% CI
Yes No
Period of diagnosis
<12 months 21 (33.9) 41 (66.1) 1.49 0.83-2.65
>12 months 88 (25.6) 256 (74.4) 1
Period of ART initiation
<12 months 24 (36.9) 41 (63.1) 1.76 1.00-3.08" 1.88 1.03-3.42"*
>12 months 85 (24.9) 256 (75.1) 1 1
Time difference between period of diagnosis and ART initiation
<3 months 77 (24.4) 239 (75.6) 0.58 0.35-0.96" 0.50 0.29-0.86""
>3 months 32 (35.6) 58 (64.4) 1 1
WHO clinical stage
Stage I 48 (23.4) 157 (76.6) 0.78 0.31-1.99
Stage II 22 (28.2) 56 (71.8) 1.01 0.37-2.75
Stage TIT 32 (32.7) 66 (67.3) 1.24 0.47-3.28
Stage IV 7 (28.0) 18 (72.0) 1
CD4 count
<200 44 (41.9) 61 (58.1) 2.61 1.62-4.21* 2.50 1.54-4.06**
>200 65 (21.6) 236 (78.4) 1 1

*Variables entered to multivariate regression model. **Statistically significant at p value <0.05, adjusted model.

prevalence of depressive symptoms was found to be 41.7%
[27], 35.5% [28], 32.6% [29], and 31% [30] respectively. Also,
the prevalence of this study was higher than studies con-
ducted in China (6.73%) [9], Guinea (16.9%) [31], Ethiopia
(14.6%) [32], Vietnam (19.9%) [33], and Malawi (12%) [34].
The observed difference in prevalence rate might be due to
different study populations, cultural settings, study time,
sample size, and the use of different diagnostic tools to assess
depressive symptoms.

The educational status of study participants was sig-
nificantly associated with depressive symptoms. Literate
study participants had a protective effect against depressive
symptoms, as literate study participants were 76% less likely
to have depressive symptoms than their illiterate counter-
parts, which aligns with studies conducted in India [25] and
Sudan [26]. The social causation perspective suggests that
higher education can lead to better socioeconomic condi-
tions, reduced stress, improved coping strategies, and a de-
creased risk of depressive symptoms [35]. In addition, higher
education levels have a long-term effect on depressive
symptoms and can help reduce the risk of depression later in
life [36]. However, previous studies conducted in Nepal [12],
Pakistan [37], and Bhutan [22] did not find any association
between education and depressive symptoms.

PLHIV in the poorest wealth quintile were more likely to
have depressive symptoms than in the wealthiest quintile.
The findings of this study are supported by a study con-
ducted in India [38], Vietnam [19], and Cameroon [39],
where PLHIV with low socioeconomic status were found to
have more depressive symptoms compared to PLHIV with
high socioeconomic status. Socioeconomic status can impact
the development of mental illness through adverse, eco-
nomically stressful conditions among lower-income groups
[40]. Also, having financial resources can prevent the
stressors that drive depression and reduce the blow of
disruptions in daily living [40].

PLHIV with a period of ART initiation <12 months were
more likely to have depressive symptoms than those with
a period of ART initiation >12 months, supported by a study
conducted in Nepal [13] and Vietnam [19]. PLHIV with
a shorter duration of ART initiation might feel burdened
with taking medicine, maintaining an ART adherence rate,
and having less confidence regarding the positive effects of
ART drugs which might trigger stress levels and develop
depressive symptoms. With longer ART initiation duration
and experiencing the benefits of ART drugs, HIV patients
may feel more normal regarding their disease status, have
lower stress levels, and have decreased depressive symptoms.
However, previous studies conducted in China, Bhutan,
Ethiopia, and Cameroon [9, 22, 32, 39] did not show any
association. This could be because of the different cutoft
points used for the duration of ART initiation.

The CD4 count of PLHIV was significantly associated
with depressive symptoms. PLHIV with a CD4 count
<200 cells/mm” was 2.61 times more likely to have de-
pressive symptoms than those with HIV with a CD4 count
>200 cells/mm?”. This study’s findings are in alignment with
the other studies conducted in Pakistan [24], Vietnam [33],
Ethiopia [41], Cameroon [21, 39, 42], and Nigeria [43]. A
lower CD4 count often results in an AIDS-defining illness
and increased mortality [44]. HIV patients with low CD4 cell
counts might have an increased fear of dying, leading to
depressive symptoms. Also, the inability to maintain
a normal CD4 cells count despite being on ART medication
might discourage HIV patients and help with the progres-
sion of depressive symptoms [21].

To the best of our knowledge, this is the first global study
to assess the association between the time gap between HIV
diagnosis and ART initiation and depressive symptoms
among PLHIV. Our findings suggest that those diagnosed
with HIV and who began ART within three months were
50% less likely to experience depressive symptoms than
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those who waited longer. People who have been newly di-
agnosed with HIV can be considered to have stressful life
events [45] and have increased concern about their long-
term health, social stigma, and medication [46], all of which
may result in stress, psychological burden, and depressive
symptoms. Reducing the time gap between HIV diagnosis by
the timely initiation of ART medication and counseling
services may help newly diagnosed individuals build con-
fidence, develop coping strategies, and reduce stress levels,
burden, and depressive symptoms associated with HIV
infection.

Though Nepal has made good progress in its HIV
prevention and control program, policies addressing the
mental health needs of PLHIV are still lacking. Regardless
of the significant predictors found in this study, there is
a need to develop HIV care guidelines regarding the
management of depressive symptoms in PLHIV. In-
terventions, including cognitive-behavioral group plans
and community-based interpersonal psychotherapy can
be beneficial in reducing depressive symptoms in PLHIV,
especially in developing countries like Nepal [47, 48].
Having family, friends, and special someone can act as
constant support physically, mentally, and emotionally in
particular matters related to taking care of the health
needs of PLHIV, thus improving overall well-being and
quality of life among PLHIV [49]. ART centers act as focal
points for providing treatment, care, and support for
PLHIV; hence, staff working in ART centers need to be
trained regarding the assessment of determinants of
mental health, social needs, and clinical issues of PLHIV.
Family members and friends need to be involved from the
beginning in providing care and support to PLHIV
through proper counseling services and peer support
groups. The role of the private and developmental sectors
can be explored in addressing the mental health needs of
PLHIV.

5. Conclusion

More than one-fourth (26.8%) of the people living with
HIV had depressive symptoms. Educational status, wealth
quintile, CD4 count, duration of ART initiation, and time
difference between HIV diagnosis and ART initiation were
found to be significant predictors of depressive symptoms
among PLHIV. Routine mental health screening for all
PLHIV attending ART centers should be done to identify
the risk of depressive symptoms. Also, mental health care
services need to be integrated into national HIV prevention
and control programs. The PLHIV group should be made
aware of the importance of timely treatment initiation and
adherence to ART. An enabling environment should be
created to facilitate the rapid enrollment of individuals
newly diagnosed with HIV for ART services, thereby re-
ducing the time gap between HIV diagnosis and ART
initiation. There is a need to advocate for making policies
that prioritize mental health services within HIV care and
allocate resources accordingly to address the mental health
needs of PLHIV. More studies regarding mental health
issues among PLHIV need to be conducted, which can

provide evidence to other researcher’s health care service
providers and policymakers for designing effective inter-
ventional programs to address the issue. Since most of the
studies conducted are cross-sectional in nature, there is
a need to conduct analytical studies which will help es-
tablish causal relationships.

Abbreviations

AOR:  Adjusted odds ratio
ART:  Antiretroviral therapy
CD4:  Cell differentiation

CL Confidence interval

COR:  Crude odds ratio

HIV:  Human immunodeficiency virus
PLHIV: People living with HIV

WHO: World Health Organization.

Data Availability

The datasets used and/or analyzed during the current study
are available from the corresponding author on reasonable
request.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Acknowledgments

The authors would like to thank all the study participants
who gave us their consent to participate in the research and
the ART counselors of respective ART sites who helped in
data collection. The authors would also like to thank the
Medical Superintendent of the hospital, chief of ART sites
and Universal College of Medical Science and Teaching
Hospital for approving the research work.

References

[1] Pan American Health Organization, “World health organi-
zation. Mental health,” 2020, https://www.paho.org/en/
topics/mental-health.

[2] K. Govender, D. Durevall, R. G. Cowden et al., “Depression
symptoms, HIV testing, linkage to ART, and viral suppression
among women in a high HIV burden district in KwaZulu-
Natal, South Africa: a cross-sectional household study,”
Journal of Health Psychology, vol. 27, no. 4, pp. 936-945, 2022.

[3] GBD 2019 Mental Disorders Collaborators, “Global, regional,
and national burden of 12 mental disorders in 204 countries
and territories, 1990-2019: a systematic analysis for the Global
Burden of Disease Study 2019,” The Lancet Psychiatry, vol. 9,
no. 2, pp. 137-150, 2022.

[4] World Health Organization, “Depression,” 2020, https://
www.who.int/health-topics/depression#tab=tab_1.

[5] National Institute of Mental Health, “Depression,” 2022,
https://www.nimh.nih.gov/health/topics/depression.

[6] World Population Review, “Depression rates by country,”
2023, https://worldpopulationreview.com/country-rankings/
depression-rates-by-country.


https://www.paho.org/en/topics/mental-health
https://www.paho.org/en/topics/mental-health
https://www.who.int/health-topics/depression#tab=tab_1
https://www.who.int/health-topics/depression#tab=tab_1
https://www.nimh.nih.gov/health/topics/depression
https://worldpopulationreview.com/country-rankings/depression-rates-by-country
https://worldpopulationreview.com/country-rankings/depression-rates-by-country

[7] United Nations Programme on HIV and AIDS, “Global HIV

& AIDS statistics-Fact sheet,” 2022, https://www.unaids.org/
en/resources/fact-sheet.

[8] National Center for AIDS and STD control, “National HIV

fact sheet 2022,” 2022, http://ncasc.gov.np/information/85.
S. Chen, H. Hong, and G. Xu, “Prevalence and related factors
of depressive symptoms among HIV/AIDS in Ningbo, China:
a cross-sectional study,” Frontiers in Psychiatry, vol. 13, Ar-
ticle ID 1004318, 2022.

A. Ahmed, M. Saglain, M. M. Umair et al., “Stigma, social
support, illicit drug use, and other predictors of anxiety and
depression among HIV/AIDS patients in Pakistan: a cross-
sectional study,” Frontiers in Public Health, vol. 9, Article ID
745545, 2021.

S. Rezaei, S. Ahmadi, J. Rahmati et al., “Global prevalence of
depression in HIV/AIDS: a systematic review and meta-
analysis,” BM] Supportive & Palliative Care, vol. 9, no. 4,
pp. 404-412, 2019.

D. Khatiwada, R. Baral, S. Shrestha, R. S. Poudel, and
H. P. Chalise, “Psychosocial well-being of people living with
HIV/AIDS in chitwan district,” Nepal: A Mixed Method Study,
2022.

R. M. Amiya, K. C. Poudel, K. Poudel-Tandukar,
B. D. Pandey, and M. Jimba, “Perceived family support,
depression, and suicidal ideation among people living with
HIV/AIDS: a cross-sectional study in the Kathmandu Valley,
Nepal,” PLoS One, vol. 9, no. 3, Article ID 90959, 2014.
M. Truong, M. S. Rane, S. Govere et al., “Depression and
anxiety as barriers to art initiation, retention in care, and
treatment outcomes in KwaZulu-Natal, South Africa,” ECli-
nicalMedicine, vol. 31, Article ID 100621, 2021.

K. L. Spielman, E. Soler-Hampejsek, A. S. Muula, L. Tenthani,
and P. C. Hewett, “Depressive symptoms, HIV-related stigma
and ART adherence among caregivers of children in vul-
nerable households in rural southern Malawi,” PLoS Oue,
vol. 16, no. 3, Article ID €0247974, 2021.

G. J. Wagner, B. Ghosh-Dastidar, B. Mukasa, and
S. Linnemayr, “Changes in ART adherence relate to changes in
depression as well! Evidence for the Bi-directional longitu-
dinal relationship between depression and ART adherence
from a prospective study of HIV clients in Uganda,” AIDS and
Behavior, vol. 24, no. 6, pp. 1816-1824, 20109.

J. L. Weinberg and C. L. Kovarik, “The WHO clinical staging
system for HIV/AIDS,” The virtual mentor: VM, vol. 12, no. 3,
pp. 202-206, 2010.

B. A. Kohrt, R. D. Kunz, N. R. Koirala, V. D. Sharma, and
M. K. Nepal, “Validation of a Nepali version of the Beck
depression inventory,” Nepalese Journal of Psychiatry, vol. 2,
no. 4, pp. 123-130, 2002.

S. Matsumoto, K. Yamaoka, K. Takahashi et al.,, “Social
support as a key protective factor against depression in HIV-
infected patients: report from large HIV clinics in hanoi,
Vietnam,” Scientific Reports, vol. 7, no. 1, Article ID 15489,
2017.

A. Getaye, N. Cherie, G. W. Bazie, and T. Gebremeskel Aragie,
“Proportion of depression and its associated factors among
youth HIV/AIDS clients attending ART clinic in dessie town
government health facilities, northeast Ethiopia,” Journal of
Multidisciplinary Healthcare, vol. 14, pp. 197-205, 2021.

P. A.Ngum, P.N. Fon,R. C.Ngu, V. S. Verla, and H. N. Luma,
“Depression among HIV/AIDS patients on highly active
antiretroviral Therapy in the southwest regional hospitals of
Cameroon: a cross-sectional study,” Neurology and Therapy,
vol. 6, no. 1, pp. 103-114, 2017.

AIDS Research and Treatment

[22] K. Tshering, N. Suksomboon, M. Thavorncharoensap, and

N. Poolsup, “Prevalence and factors associated with de-
pression among adult HIV patients attending ART clinics:
a cross-sectional study in Western Bhutan,” AIDS Care,
vol. 33, no. 9, pp. 1139-1145, 2021.

R. Rabeya, N. Alam, Z. F. Sonia et al., “Depressive symptoms
and their sociodemographic determinants among people
living with HIV/AIDS in Bangladesh: a cross-sectional study,”
F1000Research, vol. 11, p. 239, 2022.

T. Hafeez, “A comparative study of depression and anxiety in
HIV/AIDS patients registered at treatment center in lahore
Pakistan,” Journal of Medical Research Biological Studies,
vol. 1, no. 1, pp. 106-112, 2018.

M. S. Bhatia and S. Munjal, “Prevalence of depression in
people living with HIV/AIDS undergoing ART and factors
associated with it,” Journal of Clinical and Diagnostic Re-
search, vol. 8, no. 10, pp. 1-4, 2014.

A. Elbadawi and H. Mirghani, “Depression among HIV/AIDS
Sudanese patients: a cross-sectional analytic study,” The Pan
African Medical Journal, vol. 26, p. 43, 2017.

M. Abadiga, “Depression and its associated factors among
HIV/AIDS patients attending ART clinics at Gimbi General
hospital, West Ethiopia, 2018,” BMC Research Notes, vol. 12,
no. 1, p. 527, 2019.

H. Abebe, S. Shumet, Z. Nassir, M. Agidew, and D. Abebaw,
“Prevalence of depressive symptoms and associated factors
among HIV-positive youth attending ART follow-up in addis
ababa, Ethiopia,” AIDS Research and Treatment, vol. 2019,
Article ID 4610458, 7 pages, 2019.

B. Duko, A. Toma, S. Asnake, and Y. Abraham, “Depression,
anxiety and their correlates among patients with HIV in south
Ethiopia: an institution-based cross-sectional study,” Fron-
tiers in Psychiatry, vol. 10, p. 290, 2019.

B. Dorsisa, G. Ahimed, S. Anand, and T. Bekela, “Prevalence
and factors associated with depression among HIV/AIDS-
Infected patients attending ART clinic at jimma university
medical center, jimma, southwest Ethiopia,” Psychiatry
Journal, vol. 2020, Article ID 5414072, 9 pages, 2020.

A. Camara, M. S. Sow, A. Toure et al., “Anxiety and depression
among HIV patients of the infectious disease department of
Conakry University Hospital in 2018,” Epidemiology and
Infection, vol. 148, p. e8, 2020.

B. Beyene Gebrezgiabher, T. Huluf Abraha, E. Hailu et al,,
“Depression among adult HIV/AIDS patients attending ART
clinics at aksum town, aksum, Ethiopia: a cross-sectional
study,” Depression Research and Treatment, vol. 2019, Arti-
cle ID 3250431, 8 pages, 2019.

B. X. Tran, A. K. Dang, N. T. Truong et al., “Depression and
quality of life among patients living with HIV/AIDS in the era
of universal treatment access in Vietnam,” International
Journal of Environmental Research and Public Health, vol. 15,
no. 12, p. 2888, 2018.

J. K Malava, K. E. Lancaster, M. C. Hosseinipour et al.,
“Prevalence and correlates of probable depression diagnosis
and suicidal ideation among patients receiving HIV care in
Lilongwe, Malawi,” Malawi Medical Journal, vol. 30, no. 4,
pp. 236-242, 2018.

A. Halpern-Manners, L. Schnabel, E. M. Hernandez,
J. L. Silberg, and L. J. Eaves, “The relationship between ed-
ucation and mental health: new evidence from a discordant
twin study,” Social Forces, vol. 95, no. 1, pp. 107-131, 2016.
B. Patria, “The longitudinal effects of education on depression:
finding from the Indonesian national survey,” Frontiers in
Public Health, vol. 10, Article ID 1017995, 2022.


https://www.unaids.org/en/resources/fact-sheet
https://www.unaids.org/en/resources/fact-sheet
http://ncasc.gov.np/information/85

AIDS Research and Treatment

(37]

(38]

(39

(40]

(41]

(42]

(43]

(44]

(45]

(46]

(47]

[48

(49]

K. Junaid, H. Ali, A. A. Khan et al., “Prevalence and associated
factors of depression among patients with HIV/AIDS in
Lahore, Pakistan: cross-sectional study,” Psychology Research
and Behavior Management, vol. 14, pp. 77-84, 2021.

B. S. Bhure and R. T. Ankushe, “Study of depression in people
living with HIV/AIDS attending antiretroviral treatment
center,” DY Patil Journal of Health Sciences, vol. 10, no. 1,
pp. 16-20, 2022.

S. L. Asangbeh, J. L. Sobngwi, G. L. Ekali, C. Eyoum, and
P. Msellati, “Predictors of depression among patients on art in
a rural health district in North West Cameroon,” AIDS Care,
vol. 28, no. 2, pp. 205-208, 2016.

C. G. Hudson, “Socioeconomic status and mental illness: tests
of the social causation and selection hypotheses,” American
Journal of Orthopsychiatry, vol. 75, no. 1, pp. 3-18, 2005.

B. Duko, E. Geja, M. Zewude, and S. Mekonen, “Prevalence
and associated factors of depression among patients with
HIV/AIDS in Hawassa, Ethiopia, cross-sectional study,”
Annals of General Psychiatry, vol. 17, no. 1, p. 45, 2018.

J. Y. Fonsah, A. K. Njamnshi, C. Kouanfack et al., “Adherence
to antiretroviral Therapy (ART) in yaounde-Cameroon: as-
sociation with opportunistic infections, depression, ART
regimen and side effects,” PLoS One, vol. 12, no. 1, Article ID
e0170893, 2017.

V. O. Olisah, O. Adekeye, and T. L. Sheikh, “Depression and
CD4 cell count among patients with HIV in a Nigerian
University Teaching Hospital,” The International Journal of
Psychiatry in Medicine, vol. 48, no. 4, pp. 253-261, 2014.

S. Amanor-Boadu, M. S. Hipolito, N. Rai et al., “Poor CD4
count is a predictor of untreated depression in human im-
munodeficiency virus-positive African-Americans,” World
Journal of Psychiatry, vol. 6, no. 1, p. 128, 2016.

Y. Huang, D. Luo, X. Chen, D. Zhang, Z. Huang, and S. Xiao,
“Role of psychosocial status in predicting health-related
quality of life at 1-year follow-up among newly diagnosed
people living with HIV,” PLoS One, vol. 14, no. 10, Article ID
e0224322, 2019.

M. H. Watt, L. Minja, B. A. Knettel et al., “Pilot outcomes of
Maisha: an HIV stigma reduction intervention developed for
antenatal care in Tanzania,” AIDS and Behavior, vol. 25, no. 4,
pp. 1171-1184, 2021.

R. M. L’akoa, J. J. N. Noubiap, Y. Fang, F. E. Ntone, and
C. Kuaban, “Prevalence and correlates of depressive symp-
toms in HIV-positive patients: a cross-sectional study among
newly diagnosed patients in Yaoundé, Cameroon,” BMC
Psychiatry, vol. 13, no. 1, pp. 228-237, 2013.

I. Chan, P. Kong, P. Leung et al., “Cognitive-behavioral group
program for Chinese heterosexual HIV-infected men in Hong
Kong,” Patient Education and Counseling, vol. 56, no. 1,
pp. 78-84, 2005.

A. Subramanian, A. Mohan, P. K. Nandi, and K. Rajeshwari,
“Perceived social support, depression and their impact on
quality of life of people living with HIV in India,” AIDS Care,
vol. 33, no. 10, pp. 1329-1334, 2021.





