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A B S T R A C T

Objective: The burden of HIV infection is higher in Africa where 70% of people living with HIV (PLHIV) resides.
Since depression can negatively impact the course of HIV infection, it is therefore important to accurately es-
timate its burden among PLHIV in the continent.
Methods: We searched multiple databases to identify articles published between January 2000 and February
2018, reporting the prevalence of (major) depressive disorders in PLHIV residing in Africa. We used a random-
effects meta-analysis model to pool studies.
Results: Overall, 118 studies (60,476 participants, 19 countries) were included. There was no publication bias.
The overall prevalence estimates of depressive disorders and probable major depressive disorders were 36.5%
(95% CI 32.3–41.0; 101 studies) and 14.9% (12.1–17.9; 55 studies) respectively. The heterogeneity of the overall
prevalence of depressive disorders was significantly explained by screening tool used, period (higher prevalence
in recent studies) and distribution in sub-regions. The study setting, site, CD4 cell counts, age, sex, proportion of
people with undetectable viral load were not sources of heterogeneity.
Conclusions: This study shows that more than one third of PLHIV face depressive disorders and half of them
having major form, with heterogeneous distribution in the continent. As such, depressive disorders deserve more
attention from HIV healthcare providers for improved detection and overall proper management.

1. Introduction

To date, the Human immunodeficiency virus (HIV) infection re-
mains one of the major public health concerns the world has ever ex-
perienced. In 2016 for instance, there were 36.7 million people living
with HIV worldwide, of whom 70.6% were living in Africa [1]. Still in
2016, it is 1.8 million people who became newly infected with the virus
globally, with more than two thirds of them originating from sub-

Saharan Africa [1]. People living with HIV may experience some co-
morbid conditions due to their status, among which psychiatric dis-
orders including depression [2]. Depression constitutes one of the most
prevalent mental disorders and leading cause of disability worldwide,
with > 300 million people affected, being therefore a major contributor
to the overall global burden of disease [3]. People with depression can
experience a loss of energy, a change in appetite, sleeping more or less,
low mood, anhedonia, reduced concentration, indecisiveness,
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restlessness, feelings of worthlessness, guilt, hopelessness, and thoughts
of self-harm or suicide [4].

The identification of people with depressive symptoms among HIV-
infected patients remains challenging since the continent is shaped by
multicultural faces, complex psychological and sociological patterns
associated with HIV/AIDS [5,6]. Previously published systematic re-
view with meta-analysis reported a high burden and heterogeneous
distribution of depressive and major depressive disorders among HIV-
infected patients in sub-Saharan Africa [6–8]. Although the entire
continent could present some heterogeneity concerning the depression
among people with HIV, it would be interesting to present the burden in
the entire continent and moreover investigating differences between
sub-regions of Africa including the northern part which is different
concerning sociocultural aspects. Indeed, previous meta-analyses did
not present data by sub-region of the continent. It would be also in-
teresting to investigate if the period of studies, the way of administra-
tion (heterogeneous versus self-administration), the setting, and the site
of studies can impact the burden of depressive disorders among people
with HIV in Africa. Evidence suggest that depression can negatively
impact the course of HIV infection including adherence to antiretroviral
therapy (ART) [9–11], dysfunction of lymphocytes and alteration of
natural killer cells activity [12]; this may lead to detectable viral load,
hence contributing to the increase in morbidity and mortality in people
living with HIV.

Since the African continent continues to carry the heaviest burden
of HIV infection globally [1], it is important to determine the accurate
burden of depressive disorders in the entire continent. It is also im-
portant to substantially investigate sources of heterogeneous distribu-
tion of depressive disorders in HIV-infected patient in the entire con-
tinent. Willing to fill this critical gap, we conducted a systematic review
and meta-analysis aiming to determine the prevalence of (major) de-
pressive disorders as well as their associated factors among people
living with HIV in Africa.

2. Methods

2.1. Data sources and searches

We searched PubMed, EMBASE, Web of Science, Africa Journal
Online, and Africa Index Medicus to identify relevant studies published
on depression among people living with HIV in Africa, published from
January 1, 2000 to February 28, 2018, without any language restric-
tion. The full search strategy in PubMed was published within the study
protocol [13]. This search strategy was adapted to fit other databases.
To supplement these electronic searches, references of all relevant
studies were also screened to identify additional sources. The search in
all electronic databases was conducted on March 1st, 2018.

We considered observational studies of people living with HIV
throughout the African continent, which reported the prevalence of
(major) depressive disorders, or having enough data to compute this
estimate. We excluded case series, letters, reviews, commentaries, edi-
torials, and studies without primary data even after two unsuccessful
requests addressed to the authors. We also excluded studies of pregnant
women. For studies published in more than one report (duplicates), we
considered the most comprehensive study that reported the largest
sample size.

2.2. Study selection

Two review authors (JJB and AMK) independently screened the
titles and abstracts of articles retrieved from the literature search, and
all full texts of potentially eligible articles were obtained and further
assessed for final inclusion. Disagreements were resolved through dis-
cussions between review authors (JJB and AMK) until a consensus was
reached, or arbitration by a third review author (JRN).

2.3. Data extraction and quality assessment

We assessed the methodological quality of included studies using an
adapted version of the risk of bias tool for prevalence studies, which
was developed by Hoy and colleagues [14]. Three pairs of review au-
thors (DNT, AJF, LNU, SLA, TD, and MSN) independently assessed
study quality, with disagreements resolved by consensus or arbitration
by another review author (JJB). The total score ranged from 0 to 10
with the overall score categorized as follows: 8–10: “low risk”, 5–7:
“moderate risk”, and 0–4: “high risk” of bias.

Using a pretested data extraction form, three pairs of review authors
(DNT, AJF, LNU, SLA, TD, and MSN) independently extracted relevant
information, including first author, publication year and period of
participants' recruitment, country of recruitment, site, area, setting,
timing of data collection, study design, sampling method, sample size,
mean or median age, tool used, CD4 cell count, time since HIV diag-
nosis infection, proportion on antiretroviral therapy, and sample size.
“Depressive disorders” and “probable major depressive disorders
(PMDD)” were considered depending on different threshold with the
screening tools for self-report or by any healthcare worker or in-
vestigator. “Depressive disorders” were defined with the following cut-
off: Self-Reported Questionnaire-20 ≥15, Patient Health Questionnaire
≥5, Mental Health Index-5 ≤60, Kessler Depression Scale ≥20,
Hopkins Symptom Checklist-15 ≥1.75, Hospital Anxiety and
Depression Scale ≥11, Hamilton Depression Rating Scale ≥8, Centre
for Epidemiological Studies Depression Scale ≥16, EQ-5D ≥1, Clinical
Interview Schedule-Revised ≥12, Beck Depression Inventory-21 ≥11.
PMDD were defined with the following minimal score for each tool
used: Zung Self-Rating Depression ≥15, Patient Health Questionnaire
≥9, Mood Module ≥5, Mini-International Neuropsychiatric Interview
≥5, Kessler Depression Scale ≥30, Hamilton Depression Rating Scale
≥19, Composite International Diagnostic Interview ≥5, Clinical
Interview Schedule-Revised ≥18, and Beck Depression Inventory-21
≥31. The United Nations Statistics Division (UNSD) of Africa region
was assigned to each study according to the country of recruitment
[15]. Disagreements were reconciled through discussion and consensus
between review authors, or arbitration by another review author (JJB).
When relevant data were not available, we contacted directly the cor-
responding author of the study to request the information, at least on
two different attempts.

2.4. Data synthesis and analysis

Data were analyzed using the packages ‘meta’ and ‘metafor’ of R
(version 3.5.1). We calculated the unadjusted prevalence on the basis of
crude numerators and denominators provided by individual studies. To
keep the effect of studies with extremely small or extremely large
prevalence estimates on the overall estimate to a minimum, we stabi-
lized the variance of the study-specific prevalence using the Freeman-
Tukey double arc-sine transformation before pooling data with a
random-effects meta-analysis model [16]. Following the crude overall
prevalence, we conducted a sensitivity analysis to assess the robustness
of our findings including only studies with low risk of bias. Pooled es-
timates were reported with their 95% confidence interval (CI) and 95%
prediction interval. Heterogeneity across included studies was assessed
using the χ2 test, and quantified using the H and I2 statistics [17]. When
substantial heterogeneity was detected (p < 0.05) [18], we did sub-
group and meta-regression analyses to investigate the possible sources
of heterogeneity. We reported the explained heterogeneity (R2) of
variables that explained the residual heterogeneity of the overall
(probable major) depressive disorders prevalence. Multivariate meta-
regression models used manual stepwise backward selection excluding
variables if p value > 0.20. A p value < 0.05 was considered statisti-
cally significant. The symmetry of funnel plots and the Egger test served
to assess presence of publication and selective reporting bias [19].
Inter-rater agreements between investigators for study inclusion and
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methodological quality assessment were assessed using Cohen's κ [20].
This systematic review is registered in the PROSPERO International

Prospective Register of systematic reviews, registration number
CRD42017058118 and its protocol was published in a peer-reviewed
journal [13]. The Preferred Reporting Items for Systematic Review and
Meta-Analysis (PRISMA) guidelines served as the template for reporting
the present review [21].

3. Results

3.1. Review process

Initially, 1367 records were identified, of which 1034 remained
after elimination of duplicates. Titles and abstracts were screened and
803 records were found irrelevant; hence, they were excluded.
Agreement between investigators on abstract selection was κ = 0.79.
Full-texts, of the remaining 231 papers were scrutinized for eligibility,
among which 113 were excluded with reasons (Supplementary Fig. 1).
Overall, 118 full texts were included in the meta-analysis [22–134]
(Supplementary Fig. 1). The inter-rater agreement for study inclusion
and data extraction between investigators varied between
κ = 0.73–0.93 and 0.83–0.92, respectively.

3.2. Characteristics of included studies

Sixty-four (54.2%), 49 (41.5%), and five (4.2%) studies had low,
moderate, and high risk of bias, respectively. Supplementary Table 1
summarizes studies characteristics. Studies were published between
2002 and 2018 and recruited patients between 1995 and 2016. Most
studies used the Centre for Epidemiology Studies Depression Scale to
screen the presence of depressive symptoms (Table 1). For the screening
tool considered, multiple languages were used within and across stu-
dies. Thirty forty studies did not describe the language of the screening
tool used (Supplemental Table 2). The mean/median age varied from
25 to 47 years (118 studies). The mean/median lymphocytes T CD4
count ranged between 35 and 1043 cells/mm3 (39 studies). Mean/
median time since HIV diagnosis was between 0 and 7.2 years (22
studies). Proportion of males varied from 0 to 62.5% (115 studies).
Proportion of people on ART varied from 0 to 100% (84 studies). Ma-
jority of studies were cross-sectional, prospective, used consecutive
sampling, were conducted in the Eastern region of Africa, in urban
settings, and were hospital-based. In most studies, the administration of
the tool to identify depressive symptoms was done by another person
than the patient (Supplementary Table 1). Individual characteristics of
included studies are depicted in Supplementary Table 2.

3.3. Prevalence of (major) depressive disorders in people living with HIV in
Africa

In total, 60,476 people living with HIV were included from 19
countries. Tables 1 and 2 summarize statistics from meta-analysis. The
overall prevalence of depressive disorders and PMDD was 36.6% (95%
CI 32.3–41.0) (Fig. 1) and 14.9% (95%CI 12.1–17.9) (Fig. 2), with
substantial heterogeneity and no publication bias (no effect of small
studies with high prevalence estimate) (Supplementary Figs. 2 and 3).
The prevalence including only studies with low risk of bias was close to
that of the crude prevalence (Tables 1 and 2). There was a wide var-
iation of prevalence of (major) depressive disorders depending on the
tool used with statistical difference (p < 0.0001) (Tables 1 and 2). The
prevalence varied widely from 4.0% to 67.7% for depressive disorders
(Table 1) and from 2.7% to 21.6% for PMDD (Table 2).

In subgroup comparisons (Tables 1 and 2), the prevalence was
higher in the Northern region of Africa compared to other regions for
(probable major) depressive disorders (Figs. 1 & 2; p values < 0.05).
The prevalence was higher in studies after 2010 compared with those
conducted before with statistical difference for PMDD. There was no

difference for study setting, site of study, and the way of administration
of the tool to identify depressive symptoms (Tables 1 and 2). In meta-
regression analysis, the residual heterogeneity (I2 = 98.7%) of overall
prevalence of depressive disorders was significantly explained by the
screening tool used (R2 = 22.5%, p = 0.0094) and distribution in sub-
regions (R2 = 1.9%, p = 0.0037). The prevalence of depressive dis-
orders was higher in Eastern, Northern and Southern Africa after ad-
justment on tool used (Supplemental Table 3). The residual hetero-
geneity (I2 = 97.7%) of overall prevalence of PMDD was significantly
explained by tool used to identify depressive symptoms (R2 = 5.6%,
p = 0.024) (Supplemental Table 4). The prevalence of PMDD was
higher in Northern and Southern Africa after adjustment on tool used.

4. Discussion

This first systematic review and meta-analysis summarizes available
evidence on the prevalence of (major) depressive disorders in people
living with HIV in Africa. The overall prevalence was 36.4% and 15.6%
for depressive and major depressive disorders, respectively. The pre-
valence of (major) depressive disorders in people living with HIV was
higher in Northern, Eastern, and Southern Africa and in studies con-
ducted after 2010, and varied widely according to the screening tool
used. CD4 cell counts, proportion of males, proportion of people with
undetectable viral load, and way of administration of the tool to
identify depressive symptoms were not sources of heterogeneity for the
prevalence of (major) depressive disorders among people living with
HIV in Africa. Another key finding of this study, like in previous meta-
analyses [6–8], is the very high heterogeneity highlighting the absence
of homogeneity in the distribution of the burden of depressive disorders
among HIV patients in the entire continent.

The prevalence of (major) depressive disorders found in this review
are close to the prevalence of 29.5% (95%CI 20.5–39.4) and 13.9%
(95%CI 9.7–18.6) reported in a systematic review and meta-analysis
including 13 studies (5373 participants) from 7 sub-Saharan Africa
countries [6]. Our findings on depressive disorders with different tools
used were also in the range of that found by in a systematic review and
meta-analysis in sub-Saharan Africa (9% to 32%) [8]. Another review
published in 2012 for sub-Saharan Africa region reported a pooled
prevalence of 31.2% (95% CI 25.5–38.2%; 23 studies) and 18% (95% CI
12.3–25.8%; 6 studies) for depressive and major depressive symptoms
[7]. Our review included more studies, more participants, more coun-
tries, more recent data, and data from the entire African continent.
Similar elevated estimations of the burden of (major) depressive dis-
orders among HIV-infected people have also been reported from outside
Africa [5,12,135], but some other reports including for instance a meta-
analysis of 10 studies conducted outside Africa reported a lower pre-
valence estimate, around 9.4% [135]. This difference can be explained
by the fact that people living with HIV in Africa seem to face higher
frequency of well-known risk factors for depression including stigma
and advanced stage of HIV infection than others [12,136].

We found a higher prevalence of (probable major) depressive dis-
orders in Northern, Western and Eastern Africa compared to other sub-
regions of the continent. The high prevalence in Northern Africa should
be interpreted with caution since few studies were from this region.
Although we found no clear explanation to support this observation, it
could be hypothesized that the burden of major drivers of depressive
disorders in HIV such as stigma, occupational disability, body image
changes, isolation and debilitation [12], may be higher in these regions
than in other parts of the continent. Further well-designed studies are
warranted to elucidate this issue. We also found a higher prevalence in
recent studies highlighting the need for specific attention to depression
in people living HIV in Africa.

On the other hand, we identified no relation between the variation
in prevalence estimates of (major) depressive disorders and CD4 cell
counts, HIV viral load and sex. Although we conducted a meta-regres-
sion analysis to investigate these associations, we lacked enough power
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to detect any significant association with CD4 cell counts and HIV viral
load since there were very few studies reporting data on these variables.
It is well described that people living with HIV and depression have
higher risk for negative clinical outcomes such as reduction in ad-
herence to ART, poor quality of life and treatment outcomes [5]. De-
pression in people living with HIV leads to alteration in the function of
lymphocytes and decreased natural killer cells activity, contributing
thereby to the increased mortality in these patients [5,12]. Ad-
ditionally, the high variability of tools to identify depressive disorders
across studies included in this review may have hidden any association
between depressive disorders and investigated factors. We surprisingly
found no association between (probable major) depressive disorders
with female sex as in previous studies [8]. This finding should be in-
terpreted with caution since there was low number of studies included
for meta-regression to identifying factors associated with depressive
disorders and PMDD.

The prevalence of major depressive disorders is two times higher in
people living with HIV compared to those HIV-negative as reported in a
meta-analysis from USA [135]. The mechanism of occurrence of de-
pressive disorders in people living with HIV is well described. Indeed,
the pathophysiological pathways include psychosocial factors like
stigma, biological factors (HIV viral proteins, thyroid dysfunction, and
alteration of white matter), history of psychiatric disease and the
perinatal period [5,12].

Our findings have important policy implications for the manage-
ment of HIV disease. With > 25 million of people living with HIV in
Africa [1], close to 10 million might have depressive disorders among
whom half with can be major. Policy makers should be aware of this to
better prepare and strengthen health systems for proper management of
the condition in this vulnerable population considering that depressive
disorders can negatively impact the course of HIV disease. If nothing
was done, it would be difficult to achieve the third 90 of the 90–90-90
ambitious treatment target to help end the AIDS epidemic.

Our findings also have important implications for clinical practice.
For instance, depression still underdiagnosed in Africa and action
needed [137]. This may be explained by the weakness of health system
in Africa due to high workload in primary health care settings, lack of
knowledge of the clinicians on mental health, the poor integration of
mental health services, and scarcity of financial resources and quanti-
tative health personal for mental health [138,139]. The high burden of
depressive disorders in HIV found in this review deserve more attention
for HIV healthcare providers. Systematic screening for depressive dis-
orders in HIV patients can be integrated on patient follow-up. However,
this can be limited by scarcity of resources [138,139]. Evidence on the
cost-effectiveness of adding systematic screening for depressive dis-
orders in HIV patients on the already stretched health system and HIV
program in African countries are highly needed to inform health po-
licies. Task shifting to non-physician healthcare workers and commu-
nity-based organization can be explored for first screening and identi-
fying probable cases of depressive disorders [140–142]. This is
supported by the potential benefit of addressing depressive disorders
and improving morbidity and mortality of HIV patients in Africa, the
epicentre of HIV epidemic.

This review should be interpreted in consideration of certain lim-
itations. First and common to most reviews of this type, we found a high
heterogeneity between studies, which could not be explained by the
study setting, site, CD4 cell counts, proportion of males, and proportion
of people with undetectable viral load. There may still be other factors
likely explaining the heterogeneity found in this review such as the
political stability prevailing in the country when the study was con-
ducted, the prevalence of HIV-stigma, and the social context. This high
heterogeneity can limit generalizability of the finding to the entire

Study

Overall Prevalence
Prediction interval
Heterogeneity: I2 = 98.9% [98.8%; 99.0%], τ2 = 0.0530, p = 0

Test for subgroup differences: χ4
2 = 18.92, df = 4 (p = 0.0008)

Central

Eastern

Northern

Southern

Western 

Subgroup Prevalence

Subgroup Prevalence

Subgroup Prevalence

Subgroup Prevalence

Subgroup Prevalence

Heterogeneity: I2 = 97.5% [95.1%; 98.7%], τ2 = 0.0349, p < 0.0001

Heterogeneity: I2 = 99.2% [99.1%; 99.3%], τ2 = 0.0558, p = 0

Heterogeneity: I2 = 95.9%, τ2 = 0.0474, p < 0.0001

Heterogeneity: I2 = 97.7% [97.2%; 98.1%], τ2 = 0.0343, p < 0.0001

Heterogeneity: I2 = 97.5% [96.9%; 98%], τ2 = 0.0376, p < 0.0001

Gaynes,2012
Kanmogne, 2017
Ngum, 2017

Akena, 2012
Akena, 2013
Alemu, 2012
Amberbir, 2008
Antelman, 2006
Belenky, 2014
Berhe, 2013
Chan, 2015
Chawana, 2014
Cohen, 2009
Deribew, 2009 (cases)
Deribew, 2009 (control)
Familiar, 2016
Franke,2013
Franke,2013
Hatcher,2012
Kaharuza,2006
Kelly,2014
Kingori,2015
Kinyanda, 2017
Kinyanda, 2017
Krumme, 2014
Letta, 2015
Martin,2014
Martinez, 2008
Marwick,2010
Mekuria,2015
Monahan, 2009
Mutabazi−Mwesigire,2015
Mwesigire, 2015
Nakasujja, 2010
Nakimuli−Mpungu, 2011
Nakimuli−Mpungu, 2013
Nakimuli,2012
Petrushkin,2005
Sebit, 2002
Shumba, 2013
Sudfeld, 2017
Tesfaw, 2016
Teshome,2015
Tsai, 2012
Tsai, 2016
Van Den Heuvel,2013
Wagner, 2012
Wagner, 2017
Wagner,2014
Weldehaweria, 2017
Wroe, 2015
Yeneabat,2017

Bouhlel, 2017
Elbadawi, 2017

Bogongo, 2013
Cichowitz, 2017
Do, 2010
Govendor,2012
Gupta, 2010
Hanass−Hancock,2015
Kagee,2010
Kagee,2010
Kagee,2014
Kitshoff,2012
Larson,2017
Lawler, 2011
Lewis,2012
Marconi, 2013
Moosa, 2005
Myer, 2008
Nel,2013
Nyirenda, 2013
Olley,2003
Onoya, 2017 (cases)
Onoya, 2017 (control)
Pappin, 2012
Peltzer, 2014
Ramirez−Avila, 2012
Singh, 2008
Spies,2014

Abasiubong, 2011
Abasiubong, 2011
Adebayo, 2017
Adewuya, 2008
Chikezie, 2013
Chikezie, 2013
Duracinsky, 2012
Egbe, 2017
Farley, 2010
Klis, 2011
Ofovwe, 2013
Olisah, 2015
Olisah, 2015
Onyebuchi−Iwudibia,2013
Peterson, 2012
Poupard,2007
Sale, 2009
Shittu, 2014
Shittu,2014

Events

 29
 57
 80

 17
 64
196
223
566
 94
118
154
 38
 31
218
 19
176
 83
200
 64
476
 43
219
155
126
283
316
 24
 50
 34
 99
118
425
227
 55
230
144
 48
 25
 24
414
859
172
669
 71
 57
 40
415
398
641
197
 32
299

 50
332

 84
 45
 85
130
334
573
 53
 47
 83
 91
250
 46
 30
158
 23
 63
 49
179
 52
 11
 65
182
 81
846
 12
  7

114
191
145
 25
 48
 44
  4

335
 24
 18
 31
 66
 44
 37
 16
 36
 64
170
167

Total

41655

  869

26772

  436

 8342

 5236

  400
  169
  300

  992
  368
 1722
  403
  996
  403
  269
  534
  118
  658
  467
  124
  288
  306
  304
  270
 1017
  106
  312
 1099
  899
  601
  620
  263
  261
  220
  664
  347
 1274
  640
  102
  500
  400
  200
   46
  105
  732
 1487
  417
  921
  456
  173
  318
  602
 1021
 1731
  340
  286
  390

   74
  362

  117
  136
  300
  156
 1178
 1042
   85
   85
  185
  146
  355
  120
   62
  458
   41
  465
   87
  422
  149
   70
  124
  716
  143
 1545
   60
   95

  293
  293
  502
   87
  150
  150
  100
 1187
  399
   44
  113
  310
  310
  105
  231
  200
  162
  300
  300

0 20 40 60 80 100

Events

36.4

21.1

34.8

81.6

43.7

28.8

7.2
33.7
26.7

1.7
17.4
11.4
55.3
56.8
23.3
43.9
28.8
32.2
4.7

46.7
15.3
61.1
27.1
65.8
23.7
46.8
40.6
70.2
14.1
14.0
47.1
51.0
9.1

19.2
15.5
14.9
34.0
33.4
35.5
53.9
46.0
36.0
24.0
54.3
22.9
56.6
57.8
41.2
72.6
15.6
32.9
12.6
68.9
39.0
37.0
57.9
11.2
76.7

67.6
91.7

71.8
33.1
28.3
83.3
28.4
55.0
62.4
55.3
44.9
62.3
70.4
38.3
48.4
34.5
56.1
13.5
56.3
42.4
34.9
15.7
52.4
25.4
56.6
54.8
20.0
7.4

38.9
65.2
28.9
28.7
32.0
29.3
4.0

28.2
6.0

40.9
27.4
21.3
14.2
35.2
6.9

18.0
39.5
56.7
55.7

95%−CI

[32.0; 40.8]
[ 3.3; 80.1]

[ 6.6; 40.7]

[28.6; 41.3]

[53.1; 98.4]

[36.4; 51.0]

[21.0; 37.2]

[ 4.9; 10.2]
[26.6; 41.4]
[21.7; 32.1]

[ 1.0;  2.7]
[13.7; 21.7]
[ 9.9; 13.0]
[50.3; 60.3]
[53.7; 59.9]
[19.3; 27.8]
[37.8; 50.0]
[25.0; 32.9]
[23.9; 41.4]

[ 3.2;  6.6]
[42.1; 51.3]
[ 9.5; 22.9]
[55.2; 66.8]
[22.2; 32.5]
[60.2; 71.1]
[18.8; 29.2]
[43.7; 49.9]
[31.1; 50.5]
[64.8; 75.2]
[12.1; 16.3]
[11.8; 16.5]
[43.0; 51.2]
[47.0; 55.0]
[ 5.9; 13.3]
[14.6; 24.5]
[10.9; 20.9]
[12.3; 17.8]
[29.0; 39.3]
[30.8; 36.0]
[31.8; 39.3]
[43.8; 63.8]
[41.6; 50.5]
[31.3; 40.9]
[18.3; 30.5]
[39.0; 69.1]
[15.2; 32.1]
[52.9; 60.2]
[55.2; 60.3]
[36.5; 46.1]
[69.6; 75.5]
[12.4; 19.2]
[26.0; 40.5]
[ 9.1; 16.7]
[65.1; 72.6]
[36.0; 42.1]
[34.8; 39.4]
[52.5; 63.2]
[ 7.8; 15.4]
[72.1; 80.8]

[55.7; 78.0]
[88.4; 94.3]

[62.7; 79.7]
[25.3; 41.7]
[23.3; 33.8]
[76.5; 88.8]
[25.8; 31.0]
[51.9; 58.0]
[51.2; 72.6]
[44.1; 66.1]
[37.6; 52.3]
[53.9; 70.2]
[65.4; 75.1]
[29.6; 47.6]
[35.5; 61.4]
[30.1; 39.0]
[39.7; 71.5]
[10.6; 17.0]
[45.3; 66.9]
[37.7; 47.3]
[27.3; 43.1]
[ 8.1; 26.4]
[43.3; 61.5]
[22.3; 28.8]
[48.1; 64.9]
[52.2; 57.3]
[10.8; 32.3]
[ 3.0; 14.6]

[33.3; 44.8]
[59.4; 70.6]
[25.0; 33.1]
[19.5; 39.4]
[24.6; 40.1]
[22.2; 37.3]

[ 1.1;  9.9]
[25.7; 30.9]

[ 3.9;  8.8]
[26.3; 56.8]
[19.5; 36.6]
[16.9; 26.3]
[10.5; 18.6]
[26.2; 45.2]
[ 4.0; 11.0]
[12.9; 24.0]
[31.9; 47.5]
[50.9; 62.4]
[49.8; 61.4]

Weight

100.0%

3.0%

49.9%

2.0%

26.0%

19.1%

1.0%
1.0%
1.0%

1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
0.9%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%

1.0%
1.0%

1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
0.9%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%

1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
0.9%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%

Fig. 1. Forest plot of meta-analysis prevalence of depressive disorders among
people living with HIV in Africa.
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Fig. 2. Forest plot of meta-analysis prevalence of probable major depressive disorders among people living with HIV in Africa.
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continent. However, we were unable to assess these factors because
they were not fully reported in primary data. Second, the various UNSD
sub-regions in Africa were not proportionally represented in the review,
which may hinder the translatability of our findings to the entire con-
tinent. Third, although there is a multiculturalism and a socio-economic
context specific to Africa, the tools used to measure the presence of
depressive disorders in people living with HIV in this continent are not
all validated in this population. We need further studies to harmonize
and validate tools for depressive disorders in HIV-infected patients
living in Africa. This review included studies over a long period (since
1994), so the estimates found in this review may be distorted by the
current reality, however most of the data are recent.

Nonetheless and to the best of our knowledge, this is the first sys-
tematic review and meta-analysis which has given a clear and accurate
estimate of the burden of depressive disorders in people living with HIV
from all regions in Africa. We also extensively investigated sources of
heterogeneity with data from 19 countries. We searched the biggest
electronic databases and used rigorous methodological and statistical
procedures to generate our prevalence estimates. More than half of
studies were assessed as having a low risk of bias in their methodolo-
gical quality, suggesting that we can be confident in the quality of these
estimates. In addition, the sensitivity analysis including only studies
with a low risk of bias yielded a very close prevalence to that estimated
in the crude analysis.

This study shows a high prevalence of depressive disorders among
people living with HIV in Africa. As such, depressive disorders should
deserve more attention from HIV healthcare providers, researchers,
policy makers, and stakeholders for improved detection, overall proper
management, and efficient control in people living with HIV in Africa.
Depressive disorders should be routinely screened, identified, and
treated by HIV healthcare providers to avoid their negative impact on
the progression of HIV disease. Moreover, further studies are warranted
to better investigate all factors impacting depression in people living
with HIV in Africa, and to develop, standardize or validate related tools
for the African continent.
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