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Introduction

Depression is the foremost psychiatric problem related to 
HIV disease. Various findings stated that people living with 
HIV had twice more risk for depression than those who were 
at risk of HIV but were not truly infected.1 In the context of 
HIV, depression is a frequently unnoticed but possibly haz-
ardous condition that can affect not only quality of life, rela-
tionship, employment, and adherence to medical care, but 
also possibly survival.2

Various studies have revealed the global prevalence of 
depression among HIV-positive people across the world and 
in Africa. Studies report prevalence ranging between 12% 

and 60%.3 According to a systematic review and meta-anal-
ysis study, the global prevalence rate of depression in HIV/
AIDS patients was 31%,4 and a systematic review and meta-
analysis study conducted in Sub-Saharan Africa found that 
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the pooled prevalence of depressive symptoms in untreated 
or mixed groups of PLHIV was 19%, and the pooled preva-
lence of depressive symptoms in PLHIV on anti-retroviral 
therapy (ART) was 12%.5 Another meta-analysis study 
found that 15.3% of HIV-infected people had major depres-
sive disorder in sub-Saharan Africa when assessed using a 
diagnostic interview.6 A comprehensive review and meta-
analysis study conducted in Ethiopia discovered that the total 
pooled estimated prevalence of depression in PLWHIV was 
36.65%.7

There are a number of associated factors with depression 
in PLHIV. These contributing factors were age, gender, mar-
ital status, low income, clinical stage, primary care giver 
type, maternal death, change in care giver type, and death in 
the family.7–10 Medication adherence, HIV related stigma, 
and a lack of social support were also identified as major risk 
factors for depression in this population.11–13

Depression damagingly influences the HIV disease prog-
nosis. It reduces CD4 T-lymphocyte activity, increases viral 
load, and influences quality of life and drug adherence, 
which leads to a greater risk of mortality.6 Depression has 
also been linked with great risk behaviors, including early 
sexual initiation, poor condom use, substance abuse, multi-
ple sexual partners, and unplanned pregnancy.14–17 The 
combination of these problems resulted in treatment resist-
ance, deteriorating medical outcomes, high risk of suicide, 
overutilization of medical resources, and increased illness 
and death.

Even though affective disorders, including depression, 
are vastly prevalent among PLWHA worldwide and in the 
nation, there are some studies which address the magnitude 
of depression in this population in Ethiopia, in which most of 
them were done a long time ago and reported with different 
and inconsistent findings with variability in measurements. 
As the quality of ART services and approaches to counseling 
are changing frequently, ART guidelines are updated accord-
ingly. Assessing the magnitude of depressive symptoms and 
identifying associated factors will bring updated data on the 
area and could be used as input for intervention. This study 
attempts to address previous studies’ limitations by includ-
ing important variables and employing standard measure-
ments. The coexistence of these disorders is associated with 
treatment barriers such as treatment resistance, worsening 
medical outcomes, an increased risk of suicide, a greater 
likelihood of frequent use of medical resources, and increased 
morbidity and mortality. As a result, the study’s findings 
would contribute to bridging the gap in formulating neces-
sary solutions by assessing the magnitude and associated 
factors of depression among HIV positive patients. While 
low- and middle-income countries face more than 90% of 
the burden of HIV/AIDS, there is no adequate knowledge 
about the link between HIV/AIDS and mental health in these 
countries, according to a World Health Organization report 
on HIV/AIDS and mental disease (WHO, 2008). The study’s 

findings may also influence the development of appropriate 
policies, plans, and intervention programs for the manage-
ment of psychiatric illnesses in HIV/AIDS care settings. 
This, in turn, may improve the quality of life for HIV/AIDS 
patients who are also depressed.

Methods

Study area and period

The study was conducted in Debre Markos Comprehensive 
specialized hospital, East Gojjam, Amhara Region, which is 
located in the northwestern part of Ethiopia. Debre Markos 
Town is located in the East Gojjam Zone of Amhara Regional 
State, 265 km from Bahirdar and 300 km from the capital city 
of Ethiopia, Addis Ababa. Administratively, based on the 
2007 Census conducted by the Central Statistical Agency of 
Ethiopia (CSA), Debre Markos Town has an estimated total 
population of 61,025.

Debre Markos Comprehensive Hospital is the only com-
prehensive hospital in East Gojjam and it serves for more 
than two million people. It provides care and treatment to 
around 3800 PLWHA from various places, of whom 3255 
people are of reproductive age group and 545 are pediatric 
(< 15 age group). The hospital has a separate clinic that 
provides care and treatment for HIV/AIDS patients with 
daily visits ranging from 40 to 60. The total average 
monthly visit is 1200-1600 patients. An institutional-based 
cross-sectional study design was conducted from 25 April 
to 25 May 2019.

Source population and study population

Source population. All HIV positive individuals received 
treatment at the ART clinic of Debre Markos Comprehen-
sive Specialized Hospital.

Study population. All HIV positive individuals who were 
attending ART follow up at Debre Markos Comprehensive 
Specialized Hospital and available during the time of data 
collection.

Inclusion and exclusion criteria

All HIV positive individuals aged 18 years old and above 
who were on ART treatment were included, but patients who 
were seriously ill and unable to give interview were excluded.

Sample size determination. Sample size is determined by 
using a single population proportion formula using a previ-
ous study conducted in Ethiopia revealed that the proportion 
of depression living with HIV would be 11.8%,18 with an 
expected margin of error (d) of 4% just to maximize the 
sample size and improve the precision of the study given the 
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cost and time, 95% confidence interval and non-response 
rate of 10%.
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Then adding the non-response rate 10% = 25, 248 + 25 = 273
Where; n = required sample size, z a/2 = 1.96 and d = mar-

ginal error.

Sampling technique

For adult follow-up ART services, the hospital had two ART 
OPDs, OPD 5 and OPD 6. The systematic random sampling 
technique was used to draw a representative sample from a 
population by determining a sampling interval K,3 and then 
the lottery method was used to randomly select a sample 
between 1 and k,3 and every third participant was subse-
quently interviewed.

Measurements

PHQ-9 was used to measure the depression level of HIV/
AIDS patients, which is a 9 items depression screening and 
diagnostic questionnaire for MDD based on DSM-V criteria. 
The PHQ 9 appears to be a reliable and valid instrument that 
is used to diagnose major depressive disorders among 
patients.19 Participants rate depression according to the par-
ticular problem that had bothered them for the last two 
weeks. Scores ranged from 0-4 non-depression, 5-9 Mild 
depression, 10-14 Moderate depression,15-19 Moderately 
severe depression, and 20-27 Severe depression. For this 
study, depression is defined by a PHQ 9 score of ⩾ 5. PHQ-9 
validation was conducted in attendees of primary care out-
patient clinics in a predominantly rural area, and PHQ-9 had 
a sensitivity of 0.83 and specificity a of 0.75 for detection of 
major depressive disorder (MDD) at a cut-off value of five or 
more.20 Social support was measured by the Osslo-3 items 
social support scale. The sum of support measures ranged 
from 3 to 14 and was operationalized into 3 broad categories 
of social support, as 3-8 poor social support, 9-11 moderate 
social support, 12-14 strong social support.21 Drug adher-
ence was measured by the 8 item Morisky medication adher-
ence scale, and patients’ scores above 2 were considered as 
low adherence, 1 or 2 as medium adherence, and 0 was con-
sidered as high adherence.22 CD4 count was classified based 
on CDC classification as 500,200–499 and 200 cells/µL.23

Data collection

Both chart review and structured interview administered 
questionnaires were used to collect data by four trained 

clinical nurse data collectors using the Amharic version of the 
questionnaire, and they were supervised by two BSc psychia-
try nurses. The questionnaire was developed in English and 
translated into the local language (Amharic) and translated 
back to English to maintain consistency prior to the actual 
data collection.

Statistical analysis

The coded data was checked, cleaned, and entered into 
Epi.data version 4.2 and then exported into SPSS version 
24 for analysis. Frequencies, proportions, graphs, and 
cross tabs were used to present the descriptive results of 
the study. First, the PHQ-9 depression measurement scale 
was computed and recoded to get the prevalence. Binary 
logistic regression was performed to assess the association 
between binary outcomes with different explanatory vari-
ables. Bivariable analysis was first conducted for each 
potentially explanatory variable. Variables that satisfied 
p-value < 0.25 were selected for multivariable analysis. 
The strength of the association was interpreted using the 
odds ratio and 95% confidence interval. A p-value < 0.05 
was considered statistically significant in the multivariable 
analysis of this study. The total value of the variance infla-
tion factor in the final model was less than 10, thus there 
was no problem of multicollinearity and the model fitness 
was checked by using the Hosmer and Lemeshow test 
resulted in a p-value of 0.27.

Data quality assurance

Data quality control issues were addressed by conducting a 
pre-test among 5% of total samples obtained from patients 
attending at Debre Markos Health Centre, one of the health 
centers located in the town that provides care and treatment 
for patients with HIV/AIDS. Training was given to data col-
lectors on the data collection tool and the ethics of confiden-
tiality. Supervision was performed regularly during the data 
collection period. The collected data was checked on a daily 
basis for completeness and consistency. The questionnaires 
were translated to Amharic and back to English using back-
ward forward translation.

Ethical consideration

Ethical clearance was obtained from the Ethical Review 
committee of Debre Markos University, College of Health 
Science with reference number of HSC/R/C/Ser/
Co/204/11/12. The data collected for the purpose of this 
study did not include identification to ensure secrecy of par-
ticipants and confidentiality was secured. The outline of the 
purpose of the study was explained, and written consent was 
obtained from participants.
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Results

Socio-demographic characteristics of respondents

A total of 266 study participants were interviewed, giving a 
response rate of 97.4%. About 164 (61.7%) were female and 
97 (36.5%) of the clients were in the age category of > 40 years 
old, followed by the age category of 31-40 (33.8%) years old. 
Around three-quarters of the participants were urban dwell-
ers, with 62 (23.3%) of the participants being self-employed 
and 92 (34.6%) having a monthly income of 500–1000 
Ethiopian Birr. More than half of the client’s 247 (92.9%) 
were Orthodox by religion, and most of the respondents were 
married 132 (49.6%) and regarding the education level of the 
respondents, 117 (44%) were unable to read and write, and 
265 (99.6%) were Amhara in their ethnicity (Table 1).

Clinical and psychosocial characteristics 
of respondents

Out of the total respondents, the majority 204 (76.7%) were 
on WHO stage I and 109 (41%) were encountered stigma 
and discrimination. About 197 (74.1%) had good adherence 
to their medications and 169 (63.5%) had good social sup-
port. Coffee was consumed by 83 (63.8%) participants and 
169 (63.5%) had good social support (Table 2).

Prevalence of depressive symptoms

The prevalence of depressive symptoms was assessed using 
PHQ-9. Based on the cut of point ⩾ 5, the prevalence of 
depressive symptoms was found to be 104 (39.1%) with a 
95% CI (33.7%–45.3%).

Factors associated with depressive symptoms 
among PLHA

Bivariable analysis indicated that socio demographic varia-
bles (age, residence, marital status, and occupation), clinical 
variables (CD4 count), and psychosocial factors (living con-
dition, stigma and discrimination, adherence, social support, 
and ever use of substances) were scored with a p-value < 0.25. 
In the multivariate model analysis age group of > 40 years 
old, the presence of stigma and discrimination, poor drug 
adherence, and poor social support were statistically signifi-
cant with depressive symptoms.

Patients whose age was > 40 were 5 times more likely to 
have depressive symptoms as compared to those whose age 
was 18-30 (AOR = 5.26, 95% CI = (2.24–12.35)). Those 
patients who had perceived stigma and discrimination were 
7.5 times more likely to have depressive symptoms than 
those who did not have stigma and discrimination (AOR = 7.5, 
95% CI = (3.77–14.9)).

Regarding drug adherence, patients who were non-adher-
ent to ART (AOR = 6.05, 95% CI = (2.86–12.80)) had 6 times 

more depressive symptoms as compared to their adherent 
counterparts. Symptoms of depression were 2.5 times more 
likely to occur among those who have poor social support 
(AOR = 2.53, 95% CI = (1.25–5.12)) as compared to those 
who have good social support (Table 3).

Discussion

The present study was conducted to address two research 
objectives. The first objective was to estimate the prevalence 
of depressive symptoms among HIV positive individuals in 
DMRH. The second objective was to identify the factors 
associated with depressive symptoms among PLHIA in 
DMRH.

The result of this study indicated that the overall preva-
lence of depressive symptoms was relatively high. Since the 
progress of HIV/AIDS has been interrelated with a greater risk 
of upcoming depressing experiences and countless long-term 

Table 1. Demographic and socio-economic characteristics 
of people living with HIV on ART program, in Debre Markos 
comprehensive specialized hospital, Ethiopia, 2019 (n = 266).

Characteristics Frequency %

Sex Male 102 38.3
Female 164 61.7

Age 18–30 79 29.7
31–40 90 33.8
>40 97 36.5

Residence Urban 199 74.8
Rural 67 25.2

Religion Orthodox 247 92.9
Muslim 19 7.1

Education level Can’t read and write 117 44
1–8 grade 60 22.6
9–12 grade 58 21.8
Diploma and above 31 11.7

Ethnicity Amhara 265 99.6
Oromo 1 0.4

Marital status Single 38 14.3
Married 132 49.6
Divorced 57 21.4
Widowed 39 14.7

Occupation Government employee 33 12.4
self employed 62 23.3
Merchant 48 18.0
Daily laborer 44 16.5
House wife 52 19.5
Others 27 10.2

Monthly Income <500 Ethiopian birr 44 16.5
500–1000 Ethiopian birr 92 34.6
1000–1500 Ethiopian birr 39 14.7
>1500 Ethiopian birr 91 34.224

Others for occupation refer, merchant, students and unemployed partici-
pants.
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morbidities, these findings may affect the long-term health of 
patients attending in DMRH.

The prevalence of depression among the 266 participants 
of this study was found to be 39.1% with a 95% CI (33.7%–
45.3%) measured through the PHQ-9 depression measure-
ment scale. Symptoms of depression were significantly 
associated with factors such as participants’ age > 40 years 
old, the presence of perceived stigma and discrimination, 
poor medication adherence, and poor social support.

In this study, the prevalence of depressive symptoms 
among the participants was found to be 39.1% with a 95% CI 
(33.7%–45.3%) which is in line with studies conducted in 
Debre Birhan referral hospital (38.9%),25 Zewditu hospital 
(44.4%),26 Tigray region (41.2%)27 and Alert hospital 
(41.2%).28 But it is relatively low as compared to studies con-
ducted in Harar (45.8%),29 and 63.1% in Khartoum, Sudan.30 
In addition, this result is also higher than the studies done in 
Dilla (11.2%),31 in South Africa (25.9%)32 and Ghana (5.4%)33 
(these studies used different depression measurements and 

sample size). The reason for this discrepancy might be attrib-
utable to several factors, including the type of population 
being studied, the study periods, the depression screening 
instruments difference, and the sample size used. The differ-
ence might also due to social, cultural, and geographic differ-
ences and recalling bias during data collection and 
methodology. In inferring the results of this study, it is impor-
tant to remind that the vast majority of participants were eval-
uated through self-reported inventories that measured 
depressive symptoms rather than gold-standard screening 
clinical interviews for most depressive disorder. In addition, 
even if each self-reported measure of depressive symptoms 
has limitations, there is an indication that the lack of anonym-
ity in formal screening assessments may compromise precise 
assessment of sensitive personal information such as depres-
sive symptoms.

Regarding to associated factors in this study, age > 40-year-
old were five times more likely to have depressive symptoms 
than people between the ages 18 and 30. This might be due to 
physical health problems, functional disability, and chronic 
pain, which can make an older adult more susceptible to 
developing depression.34 However, this result is not consist-
ent with the study in Zewditu Memorial Hospital in which 
18-24 years old were more depressed.26 This variation could 
be due to increased fear of stigma, deteriorating health condi-
tions, but this result is consistent with a study done at Debre 
Berhan Hospital.25

This study also revealed that respondents having a history 
of perceived stigma and discrimination were 7.5 times more 
likely to have depressive symptoms than those with no his-
tory of perceived stigma and discrimination. This result is 
supported by a study done in Uganda2 and Debre Birhan.25 
This reflects negative attitudes toward PLWHA in the com-
munity that exposed the patients to be depressed.

In addition, medication adherence was also significantly 
associated with symptoms of depression; participants with 
poor medication adherence were six times more likely to 
experience depressive symptoms compared to participants 
with good medication adherence. This might be due to HIV 
increases the risk of developing depression through a variety 
of mechanisms including: direct injury to subcortical areas 
of the brain; chronic stress; stigmatization; worsening social 
isolation; bereavement; debilitation; and intense demoraliza-
tion. So, a long-term viral suppression requires consistent 
and high percentage adherence that reduce the risk of having 
depression.35 This is consistent with a study done at Alert 
Hospital.28

This study also revealed that participants with poor social 
support were 2.5 times more likely to have depressive symp-
toms compared to encounter groups. This is consistent with 
a study done in Uganda.36 This might also be due to decreased 
social support within the context of HIV/AIDS, related to 
increased depression because of various factors such as edu-
cational disability, food insecurity, isolation, and debilita-
tion. Low social support could result in poor adherence to 

Table 2. Clinical, psychosocial and related characteristics of 
HIV positive clients attending ART follow up at Debre Markos 
comprehensive specialized hospital, Ethiopia 2019 (n = 266).

Characteristics Frequency %

Substance use Yes 130 48.9
No 136 51.1

Type of substance used Khat 9 3.4
Smoking 3 1.1
Alcohol 31 11.7
Coffee 83 63.8
Others 7 5.38

Living condition Alone 43 16.2
With husband/wife 71 26.7
With my children 59 22.2
With my family 91 34.2
Others 2 0.8

Treatment started ⩽6 months 5 1.9
6 month–3 years 44 16.5
3–6 years 45 16.9
>6 years 172 64.7

CD4 count ⩽500 66 24.8
>500 200 75.223

HIV/AIDS stages Stage I 204 76.7
Stage II 51 19.2
Stage III 11 4.1

Hospitalized in the past Yes 74 27.8
No 192 72.2

Felt stigmatized Yes 109 41
No 157 59

Drug Adherence Good adherence 197 74.1
Poor adherence 69 25.9

Social support Good 169 63.5
Poor 97 36.5

In the variable type of substance used: others refer to “shisha” and other 
illicit substances. Others in living condition: those with living with relatives
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Table 3. Bivariate and multivariate analysis between socio demographic and clinical variables with depressive symptoms among people 
living with HIV on ART program in Debre Markos comprehensive specialized hospital, Ethiopia, 2019 (N = 266).

Characteristics Depression COR (95% CI) AOR (95% CI)

Yes (%) No (%)  
Sex Male 40 (38.5) 62 (38.3) 1.00  

Female 64 (61.5) 100 (61.7) 0.99 (0.60–1.65)  
Age 18–30 20 (19.2) 59 (36.4) 1.00 1:00

31–40 26 (25) 64 (39.5) 1.2 (0.61–2.37) 1.27 (0.53–3.05)
>40 58 (55.8) 39 (24.1) 4.39 (2.29–8.4) 5.26 (2.24–12.35)*

Residence Urban 71 (68.3) 128 (79) 1.00  
Rural 33 (31.7) 34 (21) 0.57 (0.33–1.00)  

Education level Can’t read and write 43 (41.3) 74 (45.7) 0.92 (0.40–2.08)  
1–8 grade 23 (22.1) 37 (22.8) 0.98 (0.40–2.39)  
9–12 grade 26 (25) 32 (19.8) 1.28 (0.53–3.13)  
Diploma and above 12 (11.5) 19 (11.7) 1.00  

Marital status Single 19 (18.3) 19 (11.7) 1.00  
Married 42 (40.4) 90 (55.6) 2.143 (1.03–4.46)  
Divorced 23 (22.1) 34 (21.0) 1.45 (0.76–2.8)  
Widowed 20 (19.2) 19 (11.7) 2.26 (1.09–4.7)  

Occupation Government employee 14 (13.5) 19 (11.7) 1.00  
Self employed 18 (17.3) 44 (27.2) 0.56 (0.23–1.3)  
Merchant 16 (15.4) 32 (19.8) 0.68 (0.27–1.7)  
Daily laborer 22 (21.2) 22 (13.6) 1.36 (0.55–3.4)  
House wife 26 (25) 26 (16) 1.36 (0.56–3.3)  
Others 8 (7.7) 19 (11.7) 0.58 (0.21–1.7)  

Monthly Income <500 Eth birr 17 (16.3) 27 (16.7) 0.92 (0.46–2.01)  
500–1000 Eth birr 39 (37.5) 53 (32.7) 1.12 (0.62–2.03)  
1000–1500 Eth birr 12 (11.5) 27 (16.7) 0.68 (0.31–1.51)  
>1500 Eth birr 36 (34.6) 55 (34.0) 1.00  

Substance use Yes 45 (43.3) 85 (52.5) 0.69 (0.42–1.1)  
No 59 (56.7) 77 (47.5) 1.00  

Living condition Alone 26 (25) 17 (10.5) 1.00  
With husband/wife 25 (24) 46 (28.4) 0.36 (0.16–0.78)  
With my children 21 (20.2) 38 (23.5) 0.36 (0.16–0.81)  
With my family 31 (29.8) 60 (37) 0.39 (0.16–0.76)  
Others 1 (1) 1 (0.6) 0.65 (0.04–11.8)  

Treatment started ⩽6 months 3 (2.9) 2 (1.2) 1.00  
6 months–3 years 22 (21.2) 22 (13.6) 0.67 (0.10–4.39)  
3–6 years 15 (14.4) 30 (18.5) 0.33 (0.05–2.21)  
>6 years 64 (61.5) 108 (66.7) 0.39 (0.64–2.43)  

CD4 count ⩽500 40 (38.5) 26 (16) 3.27 (1.88–5.8)  
>500 64 (61.5) 136 (84) 1.00  

HIV/AIDS stages Stage I 80 (76.9) 124 (76.5) 1.00  
Stage II 21 (20.2) 30 (18.5) 1.09 (0.58–2.03)  
Stage III 3 (2.9) 8 (4.9) 0.58 (0.15–2.26)  

Hospitalized in the 
past

Yes 30 (28.8) 44 (27.2) 1.09 (0.63–1.88)  
No 74 (71.2) 118 (72.8) 1.00  

Felt stigmatized Yes 72 (69.2) 37 (22.8) 7.6 (4.36–13.2) 7.5 (3.77–14.9)*
No 32 (30.8) 125 (77.2) 1.00 1:00

Drug Adherence Good adherence 58 (55.8) 139 (85.8) 1.00 1:00
Poor adherence 46 (44.2) 23 (14.2) 4.79 (2.67–8.6) 6.05 (2.86–12.80)*

Social support Good 46 (33.7) 123 (23.5) 1.00  
Poor 58 (66.3) 39 (76.5) 3.98 (2.3–6.75) 2.53 (1.25–5.1)*

AOR: adjusted odds ratio; COR: crude odds ratio.
Others in living condition refer those with living with relatives. Others in occupation refer merchant, students and unemployed participants.
*Indicates p-value < 0.05.



Amha et al. 7

medication, and as a result, poor adherence leads to immune 
suppression, which finally leads to depression.12,37

Limitation of the study

The interpretation of the findings of this study should con-
sider the following potential limitations: First, the cross-sec-
tional nature of this study may limit the causal and effect 
interpretation of the factors observed. Therefore, the data 
collected might not be as accurate as it might be due to recall 
bias from participants. Second, since the study was institu-
tional-based, it might not generalize to the total population 
of people living with HIV in the region. This study also 
didn’t consider power analysis for sample size calculation.

Conclusion

The prevalence of depressive symptoms among adult patients 
with HIV/AIDS on ART was found to be relatively high, and 
it is still a public mental health problem in DMRH. Age 
group > 40 years old, presence of perceived stigma and dis-
crimination, non adherence to ART, and lack of social sup-
port were found to be significantly associated with symptoms 
depression among adults with HIV/AIDS attending ART 
clinic. Therefore, based on the above findings, the investiga-
tors recommended the following points to health providers: 
to link those patients who are aged to experts for care and 
support services; and, to give health education on medication 
adherence extensively and to give concern to mental health 
along with medical illness. The Ministry of Health and other 
stakeholders should develop guidelines to screen and treat 
depression among HIV/AIDS patients and develop programs 
on counseling and close follow-up of adherence to ART. 
Further research on risk factors for depression should be 
conducted to strengthen and broaden these findings.
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