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Abstract

Depression, one of the most common psychiatric disorders, is two- to three-times more
prevalent in people living with HIV (PLHIV) than in the general population in many settings
as shown in western countries but remains neglected in sub-Saharan Africa (SSA). We
aimed to summarize the available evidence on the prevalence of depression and associated
factors according to the scales used and the treatment status in PLHIV in SSA. The pooled
prevalence estimates of depression ranged between 9% and 32% in PLHIV on antiretroviral
treatment (ART) and in untreated or mixed (treated/untreated) ones, with a substantial vari-
ability according to the measurement scale used and also for a given scale. Low socio-eco-
nomic conditions in PLHIV on ART, female sex and immunosuppression in mixed/untreated
PLHIV were frequently reported as associated factors but with no consensus. As depression
could have deleterious consequences on the PLHIV life, it is critical to encourage its screen-
ing and management, integrating these dimensions in HIV care throughout SSA.

Introduction

With the improvement in antiretroviral therapy (ART) and the increasing access and use of
HIV medical services over almost two decades, a dramatic positive change has been observed
worldwide in the demographics of the people living with HIV (PLHIV) [1]. HIV infection can
now be considered as a chronic disease in most settings including in sub-Saharan Africa (SSA)
[2]. Among the non-communicable disorders observed in PLHIV on ART, insufficient atten-
tion has been paid to mental health issues, particularly in SSA where most PLHIV live and are
in care.

Depression is one of the most common psychiatric disorders in PLHIV but is neglected in
SSA [3]. A recent editorial in AIDS journal reported evidence on the disability associated with
HIV-related depression and insisted on the need to act [3]. A meta-analysis conducted in west-
ern countries and including studies that used interviews to diagnose major depressive disor-
ders have reported a prevalence of nearly two times higher in PLHIV than in HIV-uninfected

PLOS ONE | https://doi.org/10.1371/journal.pone.0181960 August 4, 2017

1/22


https://doi.org/10.1371/journal.pone.0181960
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0181960&domain=pdf&date_stamp=2017-08-04
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0181960&domain=pdf&date_stamp=2017-08-04
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0181960&domain=pdf&date_stamp=2017-08-04
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0181960&domain=pdf&date_stamp=2017-08-04
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0181960&domain=pdf&date_stamp=2017-08-04
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0181960&domain=pdf&date_stamp=2017-08-04
https://doi.org/10.1371/journal.pone.0181960
https://doi.org/10.1371/journal.pone.0181960
http://creativecommons.org/licenses/by/4.0/

@° PLOS | ONE

Depression and HIV in Africa

AIDS (leDEA) under Award Number U01AI069919.

The content is solely the responsibility of the
authors and does not necessarily represent the
official views of the National Institutes of Health.

Competing interests: The authors have no
conflicts of interest to disclose.

subjects [4]. In USA, with the short form of the Composite International Diagnostic Interview,
it was also reported a prevalence of two- to three-times higher than in the general population
[5] although direct comparisons are rare. The reasons for this higher risk of depression are
numerous, including ART side effects, inflammatory processes [3], stigma/discrimination
related to HIV/AIDS and fear of premature death [6].

Depression occurrence in PLHIV leads to alteration of economic productivity, decrease of
working abilities, social isolation, physical decline and difficulties in solving problems, again
more severely in PLHIV [3]. Depression has been shown to predict non-adherence to ART
[7,8]. A recent study reported that non-adherent patients had a 3-fold higher risk of presenting
moderate to severe depressive symptoms in comparison to adherent patients [9]. Studies in
Africa revealed that in PLHIV, depression is also associated with poorer health status overall,
including low weight gain, low CD4 progression [10], suicide [11] but also with faster progres-
sion to AIDS and increased mortality [3]. Depression could be clinically quite different from
the depression among uninfected patients, as reported in one study, revealing that compared
to depressed uninfected subjects, depressed PLHIV have a later onset of depressive illness, are
more likely to take medications before the onset of depression and have more severe symp-
toms (ie more critical of themselves, poorer sleep, tired, loss of appetite. . .) [6]. In this context,
depression could seriously compromise ART outcomes at individual and population levels.

As depression in PLHIV emerges as a public health issue, the risk of burden on the health
care systems and human resources is significant, especially in SSA. Two reviews aimed to pres-
ent the consequences of depression on ART adherence [12,13] and clinical outcomes [13].
They were not centered entirely on depression and combined all age groups including chil-
dren. Another review focused on the reliability and the validity of the tools to screen for
depression [14]. Two of these publications presented pooled prevalence estimates but with
publications before 2012 for one of them [12] and without differentiating the scales used for
the other one [14]. The aim of this new systematic review and meta-analysis is to summarize
the most recent available evidence up to April 2016 in adult PLHIV living in SSA on: 1) the
prevalence of Major Depressive Disorders (MDD), (ie patients meeting diagnosis criteria of
depression according to the Diagnosis and Statistical Manual of Mental Disorders [DSM]) and
depressive symptoms, (ie defined based on a screening instrument with a score higher than a
specified threshold), and 2) the risk factors for depression. The strength of this updated review
is to report the results according to the measurement scales used and the care and treatment
characteristics (treated PLHIV vs untreated or mixed PLHIV, ie samples mixing treated and
untreated patients). We combined a meta-analysis and a qualitative review to report thor-
oughly the data available on the topic. Pooled prevalence estimates were calculated when
possible.

Methods

Eligibility criteria

The publications were searched on Medline, Scopus, specific neuropsychologic literature data-
bases (PsycInfo, PsycArticles, Psychology and behavioral sciences collection) and specific Afri-
can databases (African Index Medicus and African journal online) using the following terms
(Mesh terms): "HIV Infections” AND ("Depressive Disorder" OR "Depression") AND ("Africa"
OR "Africa South of the Sahara"). We also added filters on the date of publication (1996 to
April 2016) and the age of the patients (>18 years old) (S1 File). We included cross-sectional
and longitudinal studies assessing the prevalence and the factors associated to major depres-
sion and depressive symptoms in adult PLHIV. Four papers were identified by complementary
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researches and four others were recommended by an expert. No paper corresponding to our
criteria was found in the grey literature (http://www.opengrey.eu).

After a first screening of titles or abstracts to remove duplicates and exclude papers out of
the scope, 120 papers were identified (Fig 1). Among them, we excluded review papers (n = 2),
qualitative papers (n = 2), papers neither focusing on PLHIV (n = 3), nor on African patients
(n =1) and those combining adults with patients under 18 years old (n = 2). We also excluded
papers using inaccurate measurement scales or scales evaluating both anxiety and depression
without giving specific information on depression (n = 7), papers with no full text and abstract
with insufficient information (n = 11), papers with very specific populations (n = 4) or those
focusing on depression consequences (n = 2). Among the 86 remaining papers, 19 papers were
excluded when no information on patients’ ART status was available (authors were contacted
by email but no answer was obtained) and one with duplicate data reported.

Altogether, 66 papers were included in the review. Fifty-five full-text papers reported the
prevalence of major depression and/or depressive symptoms (10 on MDD only, 40 on

Papers identified through database searches: E
PubMed (n=214) Papers identified by complementary researches E
Scopus (n=314) (n=4) E
PsycInfo, PsycARTICLES (n=392) E
African Index Medicus: n=6 (8 but 2 duplications) Papers recommended by an expert (n=4) E
African Journal Online (n=3) E

Total: 937 papers

| 172 duplications

765 papers screened after duplicates removed

S

645 papers excluded based on screening of
titles/abstracts:

not on the topic (n=445), not in Africa (n=144),
publications not written in English or French (n=7),
not HIV (n=2), patients under 18 years old (n=1),
clinical trial /therapy (n=46)

120 papers after screening of titles/abstracts

S

33 others papers excluded:

Review papers (n=2), qualitative papers (n=2),

not only on HIV (n=3), not only on Africa (n=1),
patients under 18 years old (n=2), scales evaluating
anxiety and depression or unprecised (n=7), no full
text and abstract without enough information
(n=11), specific population (n=4), depression
consequences (n=2)

| 86 papers on depressive symptoms or MDD or risks factors |

Papers without information on patients’
antiretroviral status (n=19), duplicate data (n=1)

| 66 papers included in the systematic review ‘

Fig 1. Flow diagram for systematic review process.
https://doi.org/10.1371/journal.pone.0181960.g001
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depressive symptoms only, and five on both) whereas 11 reported information only on factors
associated with depression. Thirteen papers were published before 2010 and 53 (80.3%)
between 2010 and April 2016. We reported pooled prevalence estimates for the studies using
the scales with the same number of items and the same cut-off, e.g. for the Center for Epidemi-
ologic Studies-Depression (CES-D) Scale [15] 20 items; we did not include the studies using
CES-D with 11 or 10 items. Altogether, 25 papers were included to calculate the pooled preva-
lence of depressive symptoms (14 of them distinguished ART-treated PLHIV); nine papers
allowed the computation of the pooled prevalence of MDD (3 of them distinguished ART-
treated PLHIV).

Tools and validity

Among the 16 papers reporting MDD prevalence estimates, the Mini-International Neuropsy-
chiatric Interview (MINI) [16], the usual gold standard, was used in nine of them. The MINTI is
a brief structured diagnostic interview across the major Axis I psychiatric disorders in the
DSM-III-R, DSM-IV, and the International Statistical Classification of Diseases and Related
Health Problems (ICD-10).

The majority of the studies selected used screening scales based on DSM-IV depression cri-
teria to evaluate the severity of depressive symptoms. Among the 45 papers evaluating depres-
sive symptoms, 14 (31.1%) used the CES-D scale. The CES-D is a 20-item self-rating scale that
assesses symptoms experienced by the participant during the past week, such as depressed
mood, feeling guilty, helplessness and somatic symptoms (loss of appetite, sleep disturbance).
The total score ranges from 0 to 60 with scores >16 representing significant depressive symp-
toms. Eight reports (17.8%) used the Patient Health Questionnaire (PHQ-9) [17,18]. The
PHQ-9 is a 9-item self-rating scale evaluating the key symptoms of depression during the past
two weeks. The total score ranges from 0 to 27 with five categories of severity: minimal (0-4),
mild (5-9), moderate (10-14), moderately severe (15-19) and severe (20-27). The 15-item
depression sub-scale of the Hopkins Symptom Checklist (HSCL-D) [19] was also reported in
eight (17.8%) papers, with a threshold >1.75 defining significant depressive symptoms. The
Beck Depression Inventory (BDI) [20], a 21-item self-report measure, was reported in six
(13.3%) papers.

In SSA studies, with this 16 score cut-off, the CES-D scale was reported having a good sensi-
tivity but a limited specificity (79% to 91% and 44% to 81%, respectively) [21-23]. In a recent
meta-analysis, pooled sensitivity and specificity for the CES-D, based on four African studies
were high for the threshold ranges between 16 and 22 (sensitivity 82% [95% CI, 73-87], speci-
ficity 73% [95% CI, 63-80]).[14] For a PHQ-9 cut-off >10, three African studies reported a
variable sensitivity but a high specificity (27% to 91.6% and 70.8% to 95.6% respectively)
[21,24-26]. No validity study was available in Africa for the HSCL-D scale. There is no consen-
sus on what cut-off to use for the BDI.

Statistical analyses

For the meta-analysis, forest plots were used to present pooled prevalence and 95% confi-
dence interval (CI) of MDD and depressive symptoms based on the scales used and the care
and treatment status (treated PLHIV vs untreated or mixed PLHIV). For each scale, we dif-
ferentiated the results from the meta-analysis and from the qualitative review, by adding
“Meta-analysis” or “Qualitative review” at the beginning of the paragraphs. The weight of
each study was taken into account to estimate the pooled prevalence, as indicated on the
forest plots. Between-study heterogeneity was assessed using I” statistics [27]. The analyses
were performed with MetaXL version 5.1. Finally, the quality of the studies included in the
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meta-analysis was assessed using the Grading of Recommendations Assessment, Develop-
ment, and Evaluation—Guideline Development Tool (GRADEpro GDT). GRADEpro GDT
(http://www.guidelinedevelopment.org/) is an easy and free tool, available online to facili-
tate the creation of evidence tables, allow to present clearly the criteria required for the qual-
ity assessment of the publications and facilitate the conclusion about the quality of the
publications. For the tables, variety of formats are available: we have chosen the GRADE
Evidence Profile.

The factors associated to MDD or depressive symptoms are reported based on the results of
the meta-analysis.

This review was conducted in accordance with Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines (Table A in S2 File).

Results
Prevalence of MDD

Results of studies reporting the prevalence of MDD are shown in Tables 1 and 2 according to
the tool used and the treatment status.

MINI. Results are presented in Table 1.

Meta-analysis

In untreated or mixed groups of PLHIV, the pooled prevalence of depressive symptoms
was 19% [95% CI: 18-21] with a high between-group heterogeneity (I = 99%) (Fig 2-right)
[22,31-35]. In PLHIV on ART, the pooled prevalence of depressive symptoms was 12% [95%
CI: 10-14] with a high between-group heterogeneity (I? = 89%) (Fig 2-left) [28-30].

Qualitative review

In untreated or mixed groups of PLHIV, in South Africa, a longitudinal study revealed that
MDD was one on the most prevalent psychiatric disorders both at baseline (34.8%) and during
follow-up (20%). Although more than half of the depressed PLHIV at baseline no longer met
criteria for depression at follow-up times, new cases were diagnosed over time (8.1%) [31].

Other tools. Results are presented in Table 2.

Meta-analysis

No pooled prevalence was calculated due to the variety of scales used.

Qualitative review

In mixed groups of PLHIV, the prevalence of MDD ranged from 13% to 24% [39,40]. The
prevalence of MDD was significantly higher in PLHIV aged 50 years old or above (30.1% vs
14.8%) in comparison with HIV-uninfected patients [41].

In PLHIV on ART, the prevalence of MDD ranged from 3% to 14.2% [36,37]. Only one
study in Uganda where the diagnosis was made by a psychiatrist reported that 65% of the
PLHIV had MDD. Among them, 61.5% were diagnosed after becoming HIV-positive and
38.4% after starting ART [38].

Prevalence of depressive symptoms

Results of studies reporting the prevalence of depressive symptoms severity are shown in
Tables 3-7 according to the tool used and the treatment status.

CES-D. Results are presented in Table 3.

Meta-analysis

Based on the 20-item CES-D (cut-off>16), the pooled prevalence of depressive symptoms
among untreated or mixed groups of PLHIV was 31% [95% CI: 30-33] with a high between-
group heterogeneity (I* = 98%) (Fi 3A-right) [22,23,45-47]. Among the PLHIV on ART and
based on the 20-item CES-D (cut-off>16), the pooled prevalence of depressive symptoms was
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Table 1. Major depressive disorders in HIV-infected adults evaluated by the Mini International Neuropsychiatric Interview (MINI).

First Author, year
by chronological
order

Adewuya et al,
2008 [28]

Nakimuli-Mpungu
etal, 2011 [29]

Nakimuli-Mpungu
etal, 2013 [30]

Olley et al, 2006
[31]

Myer et al, 2008
[22]

Akena, Musisi et al,
2012[32]

Nakku et al, 2013
[33]

Besa et al, 2015
[34]

Spies et al, 2009
[35]

Country

Nigeria

Uganda
rural

Uganda

South
Africa

South

Africa

Uganda

Uganda

Zambia

South
Africa

Study
years

NA

2011

2011

2002-
2003

2004-

2005

2011

NA

NA

2004-
2005

HIV | HIV- Demographic data Clinical data Tools | Main results or
+N | N Age Men Education CD4 cell cpc/ ART (%) Prevalence (%)
(years) (%) count/mm® |  WHO (95% CI)
stage (%)
87 NA 31-40yo: | 43.7% | Secondary: 55.2% NA NA 100% MINI | 28.7% (11.8%
49.4% >40 Tertiary: 9.2% major/ 15.1%
yo 13.8% minor)
500 | NA | 40(10.7)* | 30.2% | Post- CD4<200: WHOB3/4: | 100% MINI | 25% (9.5% both
Secondary:17.4% 26% 41.8% current and
lifetime, 15.2%
only lifetime)
400 | NA >40 yo: 34% Post-Primary: 16% | NA WHO 3/4: | 100% MINI | e Current: 12.25%
47% 41.7% * ART adherence
vs non-adherence
* Lifetime: 19% vs
28.5%
¢ Current: 8%
vs16.5%
149 NA  30(7)* 29.5% NA 346.32 NA 1.3% MINI | * At baseline:
(236.21)* 34.8%
* At follow-up: 20%
(new cases 8.1%)
465 | NA | 33(29-38) | 25% Post-Primary: 16% | 234** NA 48% MINI | 14%
** CD4<200:
37%
368 | NA 38.8(9.81) | 28% Secondary / post- 329.7 WHO 3/ | “anumber of MINI | 17.4%
* secondary: 53.8% (186.95)* 4:25.8%/ | PLWHA were
11.1% accessing
ART”
618 | NA 25-34yo: | 27.3% | Secondary / post- CD4<250: NA 64.6% MINI | 8%
38.6% secondary: 42.7% 42.7% +
>45yo0:
16.7%
185 | NA | 39% 28.1% | Secondary: 42.2% | CD4<350: NA 98.4% MINI | 7%
32.5%
429 | NA range 18— | 24% NA NA NA treatment MINI | e Current MDD:
65 yo seeking 53.12%

* Past MDD: 28.7%

Abbreviations: ART: Antiretroviral Therapy; Cl: Confidence Interval; IQR: InterQuartile Range; NA: Not available; SD: Standard Deviation; yo: years old.
Longitudinal analyses are highlighted in grey.

*Mean (SD)
** Median (IQR)

NB: Articles are presented in function of ART status of included patients

https://doi.org/10.1371/journal.pone.0181960.t001

32% [95% CI: 28-35] with a high between-group heterogeneity (I* = 97%) (Fig 3A-left)
[36,42-44]. In Poupard et al, different cut-off points were used for men (>17) and women
(=23) [42].

Qualitative review

Among untreated or mixed groups of PLHIV, the CES-D scale without the somatic items,
an approach limiting confounding of depression with HIV-related symptoms, was only used
in one report with a prevalence of 30% [48]. Based on the 10-item CES-D, 40.9% PLHIV had
higher-than-threshold levels of depressive symptoms [50]. Among the PLHIV on ART, it has
been shown that after three and six months on ART, the prevalence decreased in one report
and remained significantly higher in PLHIV initiating ART than among uninfected subjects at
three months [43]. Based on the 10-item CES-D and among the PLHIV on ART, 8.7% of male
and 13.1% of the women had higher-than-threshold levels of depressive symptoms [49].
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Table 2. Major depressive disorders in HIV-infected adults evaluated by other scales than the MINI.

First Author,
year by
chronological
order

Olisah et al,
2010 [36]

Gaynes et al,
2012[37]

Ngo et al, 2013
(38]

Lawler et al,
2011 [39]

Wagner et al,
2012 [40]

Nyirenda et al,
2013[41]

Country | Study | HIV | HIV-N

Nigeria

Cameroon

Uganda

Bostwana

Uganda

South
Africa rural

years | +N

2006 | 310

2010 | 400

2009 |40

2008 | 120
2010- | 602
2011

2003-

2007

422

Demographic data

Age Men Education
(years) | (%)
NA 35.5 31.6% | Secondary:
(8.97)* 37.4%
Tertiary:
27.1%
NA 41 (34— | 26% | Post-Primary
47)%* (>6 years):
39%
NA <40yo: | 32.5% | Secondary /
52.5% post-
secondary:
80%
NA 37.5 50% | Secondary:
(6.5)* 48% Tertiary
15%
NA | NA NA NA
>50y0 | NA NA

Clinical data

CD4 cell
count/mm?®

NA

204 (147)*
CD4<250:
69%

360.4
(181.4)*
CD4<200:
20%

NA

NA

CcDC/
WHO
stage
(%)
NA

NA

NA

NA

NA

NA

ART
(%)

100%

100%

100%

97.5%

49.8%

yes/
no

Tools

ICD-10

CIDI

Semi-
structured
interview
Diagnostic
made in clinic
psychiatric
Mood Module
(MM) of the
Primary Care
Evaluation of
Mental
Disorders
(Prime-MD)
NA

CIDI

Main results or
Prevalence (%)
(95% Cl)

14.2%

7% in prior year,
5% in prior 6
months, 3% in
past month;
21% during
lifetime

65% (26/40
patients)

24%

13%

Major: 14.8%
(9.9-19.7%)HV
+vs 30.1%
(24.0-36.2%)
HIV-affected

Abbreviations: ART: Antiretroviral Therapy; Cl: Confidence Interval; CIDI: World Health Organization’s Composite International Diagnostic Instrument; ICD-
10: International Classification of Diseases; IQR: InterQuartile Range; NA: Not available; SD: Standard Deviation; yo: years old.

*Mean (SD)
** Median (IQR)

NB: Articles are presented in function of ART status of included patients

https://doi.org/10.1371/journal.pone.0181960.t002

PHQ-9. Results are presented in Table 4.

Meta-analysis

Based on the PHQ-9 (cut-off >10), the pooled prevalence of depressive symptoms among
untreated or mixed groups of PLHIV was 9% [95% CI: 8-11] with a high between-group het-
erogeneity (I* = 99%) (Fig 3B-right) [55-57]. Among the PLHIV on ART and based on the
PHQ-9 (cut-off>10), the pooled prevalence of depressive symptoms was 14% [95% CI: 12-16]
with a high between-group heterogeneity (I> = 91%) (Fig 3B-left) [51-54,76].

BDI.
Meta-analysis

Results are presented in Table 5.

In untreated or mixed groups of PLHIV, no pooled prevalence was calculated considering
the limited number of studies available. Based on the BDI (21 items), the pooled prevalence of
depressive symptoms among PLHIV on ART was 43% [95% CI: 38-49] with no between-
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PLHIV on ART Mixed or untreated PLHIV
Study |- Prev. (95% CI) % Weight Study - Prev. (95% Cl) % Weight
\ Olley etal, 2006 | | —m— 035(0.27,043)  6.74
Adewuya et al, 2008 —#—| 0.29(0.19,0.39) 8.85 Myer et al, 2008 I 0.13(0.11,0.17) 20.99
Nakimuli-Mpungu et al, 2011 . 0.09 (0.07, 0.13) 50.63 Akena et al, 2012 0.17(0.14,0.21) 16.62
Nakimuli et al, 2013 | f§ 012(0.08,0.16)  40.52 b 0.08(0.06,0.10)  27.89
§ 35 R i SBe_sa e: a:* Zg;g - o 040019062 0.38
BIESIERs l 053(0.48,0.58)  19.37
Overall f
0.12(0.10,0.14)  100.00 Overall[ ¢
Q=18,43, p=0,00, 12=89% Q=347,98, p=0,00, 12=99% 0.19 (0.18,0.21) 100.00

02 04 02 04 06
Prevalence

Prevalence

Fig 2. Forest plots presenting the prevalence of MDD according to the tool used and the treatment
status. The between-study heterogeneity is reported using I? statistics and its associated p-value. Prev:
Prevalence; Cl: confidence interval.

https://doi.org/10.1371/journal.pone.0181960.9002

group heterogeneity (I> = 0%) (Fig 3C-left) [9,59]. However, the cut-off scores were different
from one study to another.

Qualitative review

In a series of PLHIV whose 97.5% were on ART, the prevalence figures of mild, moder-
ate and severe depressive symptoms, based on fast screening BDI (7 items) were 59%, 27%
and 14%, respectively [39]. In comparison to HIV-uninfected patients, ART-naive PLHIV
presented higher scores on BDI [77]. Using the 21-item BDI, prevalence figures of 24.7%,
20% and 17.6% of mild, moderate and severe depressive symptoms were respectively
reported [60].

Among PLHIV on ART, in a longitudinal study using the BDI without somatic symptoms,
the prevalence was relatively stable between baseline (55.8%) and after 3 months of follow-up
(49.6%) [58].

HSCL. Results are presented in Table 6.

Meta-analysis

Based on the HSCL (cut-off>1.75 with 11-15 items) (Table 2D), the pooled prevalence of
depressive symptoms among untreated or mixed groups of PLHIV was 24% [95% CI: 22-27]
with a high between-group heterogeneity (I* = 85%) (Fig 3D-right) [63-65]. Some studies
specified that they used the scale without somatic symptoms [63,65]. Among the PLHIV on
ART, the pooled prevalence of depressive symptoms was 13% [95% CI: 11-15] with a low
between-group heterogeneity (I? = 72%) (Fig 3D-left) [8,61,66].

Qualitative review

Among untreated or mixed groups of PLHIV, using 25 items and a cut-off of 44, one study
reported a prevalence of 52.9% [60].

In PLHIV on ART living in Uganda, an unexpected lower prevalence (9.6%) was
reported in comparison to uninfected subjects (21.1%) [66]. The authors explained this
discrepancy by possible false negative observations in the general population (since the
HIV prevalence in the study area was low) and by positive effects of counseling and ART
in PLHIV. Using HSCL-25 items, one study reported a prevalence of 38% in treated
PLHIV [62].

Other scales. Results are presented in Table 7.

Meta-analysis

No pooled prevalence was calculated due to the variety of scales used.

Qualitative review
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Fig 3. Forest plots presenting the prevalence of depressive symptoms according to the tool used and
the treatment status. The between-study heterogeneity is reported using I statistics and its associated p-
value. Prev: Prevalence; Cl: confidence interval.

https://doi.org/10.1371/journal.pone.0181960.9003

Based on depression screening scales which are infrequently used, the prevalence of depres-
sive symptoms ranged between 45.8% and 57% [40,74,75] in mixed groups of PLHIV whereas
in PLHIV on ART, the prevalence varied between 2.6% and 66% [37,67-73].

Associated factors

For MDD, we present the associated factors identified with the MINI only. For the severity of
depressive symptoms, we present the associated factors identified with the two most used
scales, i.e. CES-D 20 items and PHQ-9 and with the HSCL which presents the less heterogene-
ity. In each instance, the results are broken down according to the ART status.

Factors associated with MDD. In untreated or mixed groups of PLHIV, while one study
reported no link between low CD4 count and depression [78], an association between low
CD4 count and MDD was observed [31,32]. MDD was also associated with disability [31],
being of younger age [32], being female [79], stigma [32], opportunistic infections [32], unem-
ployment [6] and negative life events [31,79]. No association was reported with cognitive
impairment [33], and educational level [32].

PLOS ONE | https://doi.org/10.1371/journal.pone.0181960 August 4, 2017 14/22


https://doi.org/10.1371/journal.pone.0181960.g003
https://doi.org/10.1371/journal.pone.0181960

@° PLOS | ONE

Depression and HIV in Africa

In PLHIV on ART, MDD was associated with WHO clinical stage 3 or 4 [29], poor health-
related quality of life [28], additional comorbidities such as tuberculosis [29], prior history of
MDD or other psychiatric disorders, such as past manic episode [29]. No association was
reported with CD4 count, cognitive impairment, age and gender [29].

Factors associated with depressive symptoms. Among ART-naive PLHIV, more severe
depressive symptoms were observed in comparison to PLHIV on ART [45,56,57,66], except in
one study using HSCL [63]. An improvement of the severity of depressive symptoms, based on
HSCL, has also been observed over seven years of follow-up after initiating ART but only in
women [65].

In untreated or mixed groups of PLHIV, even when the screening scale was restricted to
somatic items, low CD4 count was the strongest predictor of severe depressive symptoms
[47,55]. The severity of depression symptoms was also associated with poorer physical health
[46,65], being female [46,47,65] (except in one report [55]) and being less educated [45,47].
The link between age and depression remained unclear [46,47]. Also, because of contradictory
results, no consensus could be reached concerning substance abuse [46,55,63]. An association
was reported with poor economic status [47], low social support [46] and negative life events
[46] whereas no association was observed with an history of prior opportunistic infections
[63]. These results were reported in only one publication each time.

In PLHIV on ART, the severity of depressive symptoms seemed unrelated to CD4 level
[43,44], except in one [76]; whereas in another publication [52] a negative relationship was
observed. Severity of depressive symptoms could be related to age [76] or low level of educa-
tion [44] whereas no effect of gender was observed [42,53,76]. PLHIV with no more than
primary school education seemed to have nearly a 2-fold risk of having more depressive
symptoms [44]. Stigma [53], unemployment and lower income [44,76] seemed to be associ-
ated with severe depressive symptoms. Unemployed PLHIV could have a 3-fold risk to pres-
ent severe depressive symptoms according to the same study [44]. No consensus could be
reached concerning disease progression [43,76] whereas no association was observed for
cognitive impairment [43].

Quality of evidence

Based on GRADEpro, the overall quality of the studies selected for the meta-analysis was low,
since all of them were observational (Tables B and C in S2 File). For the studies evaluating
MDD or the severity of depressive symptoms, the quality of the studies for the different out-
comes had to be downgraded to very low due to high inconsistency in study results, variability
in study population (sample size, clinical information on patients) and small number of studies
to calculate the pooled prevalence.

Discussion

Since 2010, the number of published studies on depression in African PLHIV has substantially
increased, highlighting the increasing concern on this emerging public health issue. Based on
pooled prevalence estimates, the prevalence of MDD was 13% in PLHIV on ART and 24% in
mixed/untreated groups of PLHIV. The prevalence of depressive symptoms varied between
14% and 32% in PLHIV on ART and between 9% and 31% in mixed/untreated groups of
PLHIV according to the scale used. Overall, the pooled prevalence varied substantially accord-
ing to the measurement scale used and also for a given scale even when the same cut-off or the
same number of items was used in all studies. Few information on the procedures used to
administer the scales (items’ number, cut-off, inclusion of somatic symptoms or not, etc.) were
available, explaining at least a part of the variability in the data.
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In clinical practice, depression is still usually under-diagnosed in SSA [3,70]. Depression is
often considered as a logical outcome in PLHIV and is difficult to diagnose due to its common
symptoms with HIV disease such as fatigue, sleeping problems, loss of appetite and cognitive
impairment [6,39]. PLHIV report also more easily somatic symptoms than emotional or affec-
tive ones [38]. The lack of time available in primary health care settings, the lack of knowledge
of the clinicians on mental health and the poor integration of mental health services in SSA
contribute to the difficulties to identify patients with depression [80]. The scarcity of resources
for mental health in low-income countries constitute barriers to take care adequately of those
health issues [81]. A WHO report also highlighted these aspects in details [82]. A recent edito-
rial in AIDS insisted on the need to act and to manage depression based on mhGAP guidelines
(WHO 2010) [3]. The lack of validated and culturally-sensitive scales in SSA is also a limitation
[3,83]. Most of the current depression screening tools also required extensive staff training and
time to be administered.

The impact of ART on MDD or depressive symptoms makes no consensus so far in SSA
studies. In a previous meta-analysis analyzing data from seven SSA countries, HIV treatment
status had a significant effect on the prevalence of depressive symptoms but not on MDD [14].
Due to the limited amount of data available on ART-naive or untreated PLHIV, we had to
group publications of untreated or mixed groups of PLHIV, which could influence pooled
prevalence estimates. Indeed, most of the publications focused on the established ART period.

Concerning other associated factors with MDD, quality of life, additional comorbidities,
prior history of MDD might be associated factors in PLHIV on ART [28,29], whereas disabil-
ity, being a woman, stigma and unemployment could be associated factors in mixed or
untreated groups of PLHIV [31,32,79]. Concerning depressive symptoms, poor social condi-
tions seem to be the main factor associated with depressive symptoms in PLHIV on ART
[44,76] whereas in untreated or mixed groups of PLHIV, it seems to be immunosuppression
and being female [46,47,65]. However, it is important to appreciate that we focused on papers
using the most used scales to present the associated factors, leading to a limited number of
publications. Consensus was difficult to reach when contradictory results were reported or
when, for a given factor, only one study reported an association. Further studies might be con-
ducted to explore this further and depict more precisely the differences according to ART sta-
tus and changes occurring over time in these chronically ART-treated patients. The
identification of other predictors could also allow the identification of at-risk PLHIV who
could benefit to specific prevention or early care measures.

The chronic aspect of the disease status could play an important role in PLHIV-related
depression as a stressor. Indeed, PLHIV are aware of having a disease under control but not
cured with a need to take care of their health status to avoid complications. A recent review on
chronic diseases has reported that depression is more common in chronic diseases like heart
disease, stroke and cancer than in the general population [84](Clarke et al, 2009). Even if HIV
infection was not included in that review, this work highlighted the fact the chronic status is
major risk factor to develop depression. Further studies are needed in the PLHIV living in
Africa to further depict this issue.

Because of the deleterious consequences of depression on PLHIV [3,7-11] and since
depression is a modifiable condition, the new WHO recommendations for ART use highlight
the need to screen and manage depression over the continuum of HIV care [85]. Studies on
feasibility and effectiveness of culturally-sensitive psychotherapeutic intervention [86] or
group-based counseling intervention [87] using a task-shifting approach have been recently
conducted in SSA, leading to promising results and encouraging the necessity of identifying as
early as possible PLHIV suffering from depression.
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Conclusion

The analysis of the available most recent literature confirmed that depression in PLHIV repre-
sents an increasing concern in SSA. The prevalence of depression is high even if the variability
of the data does not allow to describe precisely the phenomenon and to identify strong predic-
tors. Further studies are clearly needed to: 1) validate the most accurate tools according to the
population of origin (language, education) as well as ART status; 2) provide practical guide-
lines for administration of the tests; and 3) evaluate MDD and/or depressive symptoms in
most at-risk populations, including women, men having sex with men and older PLHIV.
Depressed PLHIV are at increased risk of developing viral resistance and other poor outcomes
because of low level of ART adherence, and more specifically older patients who have even a
less efficient immune system. This may become a significant public health hazard, deserving
preventive and corrective measures to assure PLHIV better quality of life and outcomes in
SSA.
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