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Abstract

Background and purpose

Most research regarding child and adolescent mental health prevention and promotion in
low-and middle-income countries is undertaken in high-income countries. This systematic
review set out to synthesise findings from epidemiological studies, published between 2008
and 2020, documenting the prevalence of mental health problems in adolescents from
across sub-Saharan Africa.

Methods

A systematic search of multiple databases (MEDLINE, PsycINFO, Scopus) and Google
Scholar was conducted guided by the Joanna Briggs Institute (JBI) Reviewer’'s manual for
systematic reviews of observational epidemiological studies. Studies included reported
prevalence outcomes for adolescents aged 10—19 using either clinical interviews or stan-
dardized questionnaires to assess psychopathology. Clinical samples were excluded.

Results

The search yielded 1 549 records of which 316 studies were assessed for eligibility and 51
met the inclusion criteria. We present a qualitative synthesis of 37 of these 51 included arti-
cles. The other 14 studies reporting prevalence rates for adolescents living with HIV are
published elsewhere. The prevalence of depression, anxiety disorders, emotional and beha-
vioural difficulties, posttraumatic stress and suicidal behaviour in the general adolescent
population and selected at-risk groups in 16 sub-Saharan countries (with a total population
of 97 616 adolescents) are reported.
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Introduction

Worldwide, mental disorders have a high prevalence, chronicity and morbidity [1]. Adolescent
populations are especially vulnerable to developing mental disorders [2] and contribute to the
high burden of mental and substance use disorders globally [3]. In sub-Saharan Africa, 23% of
the population comprise of adolescents between 10-19 years of age, making up the greatest
proportion of the population [4].

Despite the fact that adolescents living in low-and middle-income countries (LIMC) are
disproportionately affected, there are limited data on the prevalence of adolescent mental dis-
orders in sub-Saharan Africa [5-10] with most research informing child and adolescent men-
tal health promotion in LMIC being undertaken in high-income countries (HIC) [6]. In a
recent systematic review and meta-analysis of common mental disorders measured with the
General Health Questionnaire only one study from Nigeria was included [11]. There is a press-
ing need to intensify local research capacity in LMIC [7, 9].

It is estimated that 10-20% of children and adolescents experience mental health problems
worldwide [5, 12]. The most recent systematic review focusing solely on the prevalence of
child mental health problems in sub-Saharan Africa reported that one in seven children and
adolescents (14.3%) experiences significant psychological challenges, and one in ten (9.5%)
qualifies for a psychiatric diagnosis [13]. Included studies showed that adolescent mental
health morbidity is contributed to by a combination of impoverished living conditions, a high
prevalence of HIV and AIDS, in addition to risk factors for mental disorders that are common
in high-income countries (e.g. paternal psychopathology, adverse childhood experiences) [13].

This systematic review was conducted to give an updated overview of primary studies on
the prevalence of mental health problems in sub-Saharan adolescents. The authors are part of
an Erasmus Plus Capacity Building project focusing on youth mental health promotion in pri-
mary health care settings in South Africa and Zambia [14]. The aim was to report the outcomes
of studies conveying prevalence data for depression, anxiety disorders, posttraumatic stress
disorder (PTSD), emotional and behavioural problems, and suicidal behaviour in adolescents
(10-19 years) across the subregion.

We elected to present a narrative synthesis of studies stratified in terms of prevalences in
the general population and prevalences reported for adolescents at particular risk for mental
health problems. A subsection of this review reporting outcomes of studies pertaining to HIV-
infected adolescents, associates, risks, and protective factors has been published elsewhere
[15]. This review might be valuable for practitioners and policy makers and also encourage fur-
ther research.

Methods

This systematic review was registered in the International Prospective Register of Systematic
Reviews (PROSPERO) on 6.12.2018 (registration number CRD42018112853). The review pro-
cess was guided by the Joanna Briggs Institute (JBI) Reviewer’s manual for systematic reviews
of observational epidemiological studies reporting prevalence and cumulative incidence data
[16].

Search process and study eligibility

Inclusion criteria were developed and defined in accordance with the CoCoPop mnemonic
(context, condition and population) recommended by JBI [16]. Study inclusion criteria were
as follows:
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1. Participants residing in sub-Saharan African countries as defined by the World Bank Coun-
try and Lending Groups [17].

2. Studies on adolescents between 10 and 19 years of age or a subgroup analysis for individuals
within this age range. Publications were only included if separate prevalence data for ado-
lescents with age ranging exclusively between 10-19 years of age was given.

3. English language articles published in peer-review journals.

4. Cortina et al. [13] conducted a meta-analysis of studies published until 2008. This review
thus covers studies published between June 2008 and June 2020, spanning a 12-year period.

5. Studies assessing for mental disorders as well as mental health problems were included. For
this review we differentiated between mental disorders and mental health problems and
investigated the prevalence rates of both. We specified a mental disorder as a clinically diag-
nosed psychiatric condition, applying standardised classifications for mental disorders
based on Diagnostic and Statistical Manual of Mental Disorders (DSM) or International
Classification of Diseases (ICD) criteria. We identified mental health problems as symp-
toms perceived when applying a screening questionnaire, but not considered a formal men-
tal disorder diagnosed using a standardized diagnostic instrument. Included studies used
structured or semi-structured diagnostic interviews administered by trained lay workers or
clinicians or applied standardised self- or caregiver/teacher-report mental health measures.

6. We included studies reporting prevalence data for depression, anxiety disorder, posttrau-
matic stress disorder (PTSD), emotional and behavioural problems. and suicidal behaviour
(ideation, plans and attempts). For the assessment of suicidal behaviour, we also included
studies that used non-standardized instruments.

7. The prevalence of a mental disorder or problems in a general population (i.e. not previously
identified with mental health problems or enrolled from mental health services) was
required.

The databases PubMed, Scopus, and PsycINFO were searched between June and November
2018. An updated search was conducted in January 2020 to include studies published in 2019
and again in June 2020 to include articles published in 2020. The following search string was
adapted for each database: child* OR youth OR adolesc* AND south africa OR zambia OR
sub-saharan OR Africa AND prevalence OR incidence OR epidemiol* AND psychiat® OR
mental OR depress* OR ADHD OR anxiety (full details of the search strategy are provided in
the online material). An electronic search in Google Scholar and reference list checking of rele-
vant articles were conducted to account for additional sources missed during the original
search. Google Scholar and reference list of relevant articles were also searched for articles that
may have been missed during the original search. Suggestions from experts in the field (e.g.
authors of relevant articles, researchers from partner universities of the Erasmus project) were
also sought. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) [18] process was followed to identify and include/ exclude the papers in this review
(see Fig 1 for PRISMA flow diagram).

Data extraction and critical appraisal

In the first step, duplicates were removed, and the remaining studies were divided between
authors in Germany, South Africa and Finland with the help of the literature management pro-
gram ZOTERO. Records were screened for eligibility based on title and abstract, and full text
versions of eligible papers were retrieved. The following data were extracted: author, year of
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Fig 1. PRISMA flow chart for the systematic review process.
https://doi.org/10.1371/journal.pone.0251689.g001

publication, location, country, region, sample origin, sampling method, sample size, gender
ratio, assessment instrument, informant, and prevalence of psychological problems or mental
disorder. Three authors independently took part in each phase of the review, data were double
coded using a standardized data extraction form and disagreements were discussed to reach
consensus.

Included studies were assessed for their methodological quality using the JBI Critical
Appraisal Checklist [19]. The checklist consists of ten items examining representativeness of
sampling, adequacy of sample size, appropriateness of study setting and recruitment, method-
ological quality, response rates and statistical analysis. Cultural contextualization [7] was
added as a quality criterion to evaluate the extent to which authors referred to cross-cultural
considerations specifically in regard to instruments used to assess mental disorders or symp-
toms of mental distress (full details of the quality assessment provided in the online material).
A scoring system with a 10-point scale was used [20]. Studies were considered of low quality
(0-4), medium quality (5-7) and high quality (8-10) in accordance with their overall score
between zero and ten points. As with the data extraction, three authors reviewed studies inde-
pendently and ambiguities were resolved through discussion.

Narrative synthesis

As stated in the PROSPERO study protocol, a meta-analysis of prevalence data was originally
considered for this review. However, the database search resulted in a relatively large number
of eligible studies of varying quality, presenting a high degree of heterogeneity with regard to
study design, outcome measures, characteristics of participant samples and statistical analysis.
Given the wide range of findings, we elected not to conduct a meta-analysis, but present a nar-
rative synthesis guided by the Joanna Briggs Institute (JBI) Reviewer’s manual for systematic
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reviews of observational epidemiological studies to summarize prevalence rates, instruments,
and associated factors [16].

In addition, median point prevalence and interquartile ranges for depression, anxiety disor-
der, PTSD, emotional and behavioural problems and suicidal behaviour were reported. We
defined point prevalence as prevalence measured in the past week up to six months ago (see S6
Table). Twelve-month and lifetime prevalence data were reported in an additional subsection.

Results

Through the database search 1 549 records were identified. After the removal of 427 duplicates,
abstracts and titles of 1 122 records were screened for eligibility. Twenty-two authors were
contacted via email for missing prevalence data, five authors provided relevant prevalence out-
comes and three of these studies were included in the review. Three hundred and sixteen stud-
ies were assessed for full text eligibility and 265 records were excluded for reasons shown in
Fig 1.

Fifty-one studies met the inclusion criteria for the qualitative synthesis and were appraised
for methodological quality (see S1 Table). S2 Table provides details about methodological
quality. Fourteen studies focussing on HIV-positive adolescents are published elsewhere [17].
Results of 37 studies reporting prevalence outcomes of adolescent mental health morbidity as
defined in this review in the general population and selected risk groups are presented in the
results [21-57]. Figs 2 and 3 show the relevant median point prevalence and the interquartile
ranges for the general adolescent population and at-risk groups which are described in more
detail below.

Study characteristics

Manuscripts were published between 2008 and 2020. S1 Table presents an overview of study
setting, population characteristics, assessment tools and outcomes.

Research setting. Sixteen studies were carried out at sub-Saharan African research insti-
tutions [21, 22, 32, 33, 37-39, 41, 43, 44, 47, 50-52, 54-56] the majority in South Africa (n =9).
Nineteen of the studies were conducted in collaboration with researchers from HIC or other
LMIC [13, 22-30, 35, 36, 40, 43, 48, 49, 53, 55, 57] and four studies were carried out by
researchers based in HIC [34, 42, 45, 46].

Three studies [24, 46, 47] reported prevalence rates from the Global School-based Student
Health Surveys (GSHS) conducted between 2003 and 2009 contributing the largest pooled
data set of 31 558 adolescents from Benin, Botswana, Kenya, Malawi, Namibia, Seychelles,
Tanzania, Uganda, Zambia, and Zimbabwe. Two publications [23, 43] reported prevalence
rates from the African Research, Implementation Science, and Education (ARISE) Network
study, based on a sample of 8 075 adolescents from nine sites in Tanzania, Ethiopia, Nigeria,
Uganda, Ghana, Eswatini and Burkina Faso. Cluver et al. [29] and Cluver et al. [30] used a par-
tially overlapping sample to report different prevalence estimates.

Study types. Most studies used a cross-sectional study design, four studies used baseline
data from randomized control trials [35, 36, 38, 53], and two were cohort studies [30, 57]. The
most common sampling method was stratified or cluster random sampling. Eleven studies
reported a response rate (participants who responded to the survey/completed assessments) of
>75% (considered adequate) [58], with six studies reporting a response rate above 90% [29,
30, 35, 38, 44, 55]. Twenty-one studies did not report a response rate. Seven studies used con-
venience samples and five studies used nationally representative samples [42, 43, 46, 47, 55].

Study setting and study population. Studies reported prevalence data from 16 different
sub-Saharan countries: South Africa (19), Uganda (7), Nigeria (6), Kenya (6), Tanzania (4),
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Fig 2. Point prevalences of adolescent mental health problems and diagnoses in the general population.

https://doi.org/10.1371/journal.pone.0251689.9002

Ethiopia (4), Burkina Faso (3), Ghana (3), Zambia (3), Benin (2), Botswana (2), Malawi (2),
Namibia (2), Zimbabwe (2), Seychelles (1), Eswatini (1). Data were reported from 18 house-
hold samples and 19 school-based samples. Cortina et al. [31] used a school and a household
sample, Cluver and Orkin [28] recruited participants from schools and community organiza-
tions and Kyohangirwe et al. [39] and Buckley et al. [25] from a primary health clinic. The
majority of studies gave detailed descriptions of study sites and settings.

The total population of all studies was 97 616 adolescents, of whom 52 802 (54.0%) were
female. Three studies examined female-only samples [34, 35, 38]. Sample size ranged between
81 [25] and 23 371 [24] adolescents. The mean age of participants varied between 13 and 17
years (range 10-19 years). Twenty studies were conducted among the general adolescent pop-
ulation, 17 studies described subgroups of adolescents exposed to one or more risk factors:
poverty [26, 31, 36, 48, 56], violence and trauma [25, 27, 52], being ‘out of school’ [38], orphans
and vulnerable adolescents from areas affected by HIV [28, 30, 32, 35, 40, 53, 57]. Studies were
categorized according to the main risk factor.

Diagnostic instruments. Twenty-nine screening tools and two clinical interviews were
used. A detailed overview of all measures is presented in S1 Table. Eleven of the instruments
have been used previously or validated in other African settings and six studies used locally val-
idated cut-off points in determining prevalence. The majority of studies reported on linguistic
equivalence of assessment tools and conducted a pilot study or pre-test.
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Fig 3. Point prevalences of adolescent mental health problems and diagnoses in at-risk groups.
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Depression

Twenty studies reported point prevalence for depression in a total population of 26 660 adoles-
cents. Twelve different screening tools and one clinical interview were used. As indicated in
Fig 2, the median point prevalence for depression across nine general population studies
encompassing 14 409 adolescents [21, 22, 33, 37, 39, 43, 45, 49, 50] was 26.9% and the inter-
quartile range (IQR) was 20.1-31.1 The median point prevalence for 11 studies (n = 12 614)
with at-risk samples [25-28, 30, 35, 36, 38, 48, 52, 53] was 29.0% (IQR 12.9-42.0) as shown in
Fig 3.

There was only one study that assessed lifetime prevalence of depression. Ward et al. [55]
used a household sample of 5 631 South African adolescents (aged 15-17) and reported a life-
time prevalence of 2.6% (m: 3.1% vs. f: 2.0%) for symptoms indicative of depression using the
Trauma Symptom Checklist for Young Children.

Prevalence of depression in the general population. Two out of nine studies on depres-
sion prevalence among the general adolescent population used a diagnostic interview, seven
used screening instruments. The two studies that used a clinical interview were both con-
ducted in Uganda, one in households of disadvantaged districts [37], the other one in primary
care [39]. Kinyanda et al. [36]. measured depression with the Mini International Neuropsychi-
atric Interview (MINI Kid) in a community sample of 1 587 children and adolescents aged 13-
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19 years from four disadvantaged districts (Lira, Tororo, Kaberamaido, and Gulu) in rural
North-Eastern Uganda. For a subsample of 897 adolescents (aged 10-19) the reported preva-
lence of at least one DSM-IV psychiatric diagnosis was 38.5%, with 11.6% fulfilling the criteria
for a depressive disorder (major depressive episode, dysthymia). Kyohangirwe et al. [38] con-
ducted diagnostic interviews (MINI Kid) among a primary care convenience sample of 281
adolescents (63.0% females) aged 10-17 in Kampala, Uganda. The prevalence of major depres-
sive disorder was 18.2%. Younger adolescents (aged 10-13) reported a lower prevalence than
older adolescents (aged 14-17) (11.9% vs. 21.7%). Vulnerability factors reported were exposure
to childhood trauma and orphanhood.

The other seven studies used various screening instruments among school samples.
Nyundo et al. [42] reported on the prevalence of depressive symptoms from household sam-
ples (n =7 662) in six Sub-Saharan countries (Burkina Faso, Ethiopia, Ghana, Nigeria, Tanza-
nia and Uganda) using the Kutcher Adolescent Depression Scale-6 (KADS-6). Data were
reported for five urban and four rural subsample populations (n = 7 662) of both in-school
and out-of-school adolescents (mean age 14.4). The highest prevalence of symptoms of depres-
sion was 32.5% for adolescents from rural Ghana (n = 625). Ethiopian adolescents living in
urban Harar (n = 1 059) had a higher prevalence (28.8%) compared to a rural sample from
Kersa (n = 951; 21.1%). In Tanzania, the prevalence rate in urban (n = 1 226) and rural
(n = 825) sites was comparable (Dar es Salaam: 31.3%, Dodoma: 30.3%). The prevalence of
adolescents from Ibadan, Nigeria (n = 750) was 27.2% and similar levels of depressive symp-
toms were found in population groups in rural areas in Uganda (Iganga/Mayuge, n = 598;
26.5%) and Burkina Faso (Nouna, n = 1 628; 26.4%).

Adeniyi et al. [21] administered the Children Depression Inventory (CDI) to 1 100 students
(mean age 15.2) from public and private secondary schools in Ibadan, Nigeria. The reported
prevalence was 23.8% for mild to moderate depressive symptoms and 5.7% met severity of
depression. Depressive symptomatology was associated with a low level of physical activity and
was more prevalent among females and adolescents of older age.

Another study employed the Patient Health Questionnaire-9 (PHQ-9) among 1 713 adoles-
cents (mean age 14) attending four private and three public secondary schools in Southwest
Nigeria [33]. The depression prevalence was 21.2%, with 16.1% screening positive for moder-
ate, 4.6% for moderately severe, and 0.5% for severe depression symptoms. Factors associated
with symptom severity were not living with parents, a large number of siblings, a recent change
in residency and a low level of physical activity.

Osborn et al. [45] used the Patient Health Questionnaire-Modified for Adolescents-8
(PHQ-8) in a convenience sample of 658 high school students (mean age 15.8) in Nairobi,
Kenya. The overall prevalence was 45.90%, with 35.0% reporting mild, 29.2% moderate, and
16.9% severe depressive symptoms. Depressive symptoms were significantly associated with
older age.

Three studies reported prevalence rates from South African school samples. Stansfeld et al.
[49] administered the Short Moods and Feelings Questionnaire (SMFQ) to 1 034 Grade 8
learners (mean age 14.2) from Cape Town and reported a 41.2% prevalence of clinically signif-
icant depressive symptoms, with more females than males scoring positive. The sample was
characterized by high levels of exposure to violence in the previous year (84.1%), with those
experiencing the highest levels of violence showing the highest rates of depressive symptoms.

Bach and Louw [22] administered the CDI to a sample of 377 Venda and Northern Sotho
high school students (aged 15-18) in the rural Soutpansberg district in the Limpopo Province.
Witnessing or experiencing violence was associated with depressive symptomatology in both
ethnic groups. The prevalence of depressive symptoms was higher among females (Sotho:
28.6%, Venda: 29.7%), compared to males (Sotho: 12.1%, Venda: 6.7%).
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In comparison, Strydom et al. [50] assessed 515 secondary school students (aged 16-18
years) from four public schools in Bloemfontein and reported a prevalence of 19.7%, with
14.0% presenting mild and 5.3% showing moderate to severe symptoms on the depression sub-
scale of the Hospital Anxiety and Depression Scale (HADS). The prevalence among older stu-
dents was lower (15.9%) than for younger students (23.8%).

Prevalence of depression in at-risk populations. Adolescents living in poverty. The Study
of the Well-being of Adolescents in Vulnerable Environments (WAVE) [26] used the 10-item
version of the Center for Epidemiologic Studies Depression Scale (CES-D) to investigate the
prevalence of depression among adolescents from deprived neighbourhoods in Baltimore,
New Delhi, Ibadan, Johannesburg, and Shanghai. The highest prevalence for depressive symp-
toms was reported for a subsample of 496 adolescents (aged 15-19) from Johannesburg, South
Africa, with 44.6% of females and 41.1% of males scoring above the cut off, followed by male
(29.4%) and female (28.5%) adolescents from Ibadan, Nigeria (n = 449). A significant gender
difference in depression symptoms was found for adolescents from Johannesburg, but not for
Ibadan. Across countries school enrolment rates were the lowest among males from Ibadan
(15.8%) and males from Johannesburg (22.9%).

Shangani et al. [48] reported baseline data from the Orphan and Separated Children’s
Assessments Related to their Health and Well-Being (OSCAR) study. The rural sample of 655
adolescents (mean age 14) was obtained from eight sites in Uasin Gishu county, located in
western Kenya. High rates of reported food insecurity (78.8%), exposure to sexual abuse
(12.5%) and transactional sex (19.2%) characterized the sample, with 56.5% of the adolescents
presenting scores on the short version of the CDI indicative of depression [47].

In a sample of 360 ultra-poor young female adolescents (mean age 12.6) and their mothers,
derived from twelve rural sites in the Nord region of Burkina Faso, the reported prevalence of
depressive symptoms was 14.7% using the 20-item CES-D [36]. More females (15.7%) scored
above the cut-off than males (13.9%) [35]. Trauma and depression were most prevalent among
adolescents reporting high levels of exposure to violence, adolescents who were not enrolled in
school and adolescents engaged in exploitative child labour.

Out-of-school adolescents. Among out-of-school adolescent girls and young women
(AGYW) in North-West Tanzania (n = 1 322) a depression prevalence of 30.0% was reported
using the PHQ-2 [38]. Living alone or with younger siblings and having experienced violence
from a sexual partner were associated with depressive symptoms.

Adolescents who experienced trauma. Suliman et al. [51] reported prevalence data for a sub-
sample of 922 Grade 10 high school students (59% females; mean age 15.7) from Cape Town,
who reported DSM-1V qualifying trauma exposure. The prevalence of severe symptoms of
depression measured on the Beck Depression Inventory (BDI) was 7.3%, with females scoring
significantly higher than males. Exposure to multiple severe traumatic events increased the
level of depressive symptoms.

Closson et al. [27] reported for a sample of 767 adolescents (mean age 17) from Soweto a
prevalence of 33.5% for probable depression using the 20-item CES-D. A higher prevalence
was reported for females (36.4%) than males (29.5%) and depression prevalence was associated
with a high potentially traumatic event (PTE) score. Between 40% and 70% of all adolescents
experienced at least one violent event in the community, and nearly half of the adolescents
experienced seven PTEs measured with the Traumatic Event Screening Inventory-Children
(TESI-C).

Buckley et al. reported a prevalence rate of 14.0% for depression using the PHQ-A in a com-
munity sample of 81 HIV-uninfected adolescents (aged 13 to 19 years; 65% female) from
Soweto [25]. The prevalence was 5.0% for minor depressive disorder, 7.0% for dysthymic
depressive disorder, and 7.0% scored above the cut-off for major depressive disorder.
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Associated factors reported for depression were experiencing aggression or anger problems
and witnessing violence at home. The study showed rates of exposure to violence similar to
Closson et al. [27], with more than 50% reporting they had witnessed violence in the commu-
nity and 69% that they had experienced more than one PTE.

Orphans and vulnerable adolescents. Four studies reported a depression prevalence among
orphans and vulnerable adolescents from HIV endemic regions in South Africa. Cluver and
Orkin [28] administered the CDI to 1025 adolescents (aged 10-19) from deprived Xhosa-
speaking neighbourhoods in Cape Town, including street children, adolescents from child-
headed households, adolescents not attending school, AIDS-and other cause orphans. Clini-
cal-level depression prevalence was 9.7%. The sample was assessed for depression, anxiety and
PTSD, with 31% of the adolescents experiencing at least one disorder. AIDS-orphans were
more likely to score above cut-off for any disorder. Food insecurity, stigma and bullying each
independently increased the likelihood of mental health problems. In combination, poverty
and stigma increased the odds for any internalizing disorder from 19% to 83% and AIDS-
orphanhood and bullying from 12% to 76%.

Goin et al. [35] used a baseline sample of 2 533 AGYW from a randomized trial of a cash
transfer conditional on school attendance to investigate mediating factors in the relationship
between depressive symptoms and HIV incidence in rural Mpumalanga Province. The study
reported a prevalence of 18.1% for female adolescents aged 13 to 19 using the 10-item CDI and
confirmed an increased risk of cumulative HIV incidence among depressed adolescents. Clu-
ver et al. [30] reported a depression prevalence of 5.9% (m: 4.5% vs. f: 7.3%) using the 10-item
CDI in a sample of 3 515 South African adolescents (aged 10-18) from Mpumalanga and the
Western Cape.

Thurman et al. [53] investigated 489 adolescents (mean age 15.5) enrolled in a support pro-
gram for HIV-affected and vulnerable families in two rural districts of the Eastern Cape Prov-
ince. At baseline, significant depressive symptoms were reported by 51.5% of adolescents in
the intervention group and 44.5% in the control group.

Ancxiety

Ten studies reported point prevalence outcomes for anxiety disorders and symptoms in a total
population of 10 624 adolescents using eight different self-report questionnaires and one diag-
nostic tool. The median point prevalence of four general population studies (n = 3 104) was
29.8% (IQR 18.6-36.4) [37, 45, 49, 50]. In the six at-risk studies (n = 7 520) the median point
prevalence was 19.3% (8.1-66.0) [25, 28, 30, 38, 48, 52].

The only study assessing lifetime prevalence of symptoms indicative of anxiety disorders
reported a prevalence of 3.4% (m: 3.2% vs. f: 3.6%) for a sample of 5 631 South African adoles-
cents (aged 15-17) using the TSCYC [55].

Prevalence of anxiety in the general population. Three of the studies were conducted in
schools [45, 49, 50], one in households [37]. Stansfeld et al. reported a prevalence of 15.6%
using the 19-item Zung Self-Rating Anxiety Scale (SAS) in a sample of Grade 8 learners from
Cape Town, South Africa (n = 1 034, mean age 14.2) [49]. Participants reporting the highest
levels of exposure to violence were more likely to suffer from anxiety. Strydom et al. screened
for anxiety in 515 adolescents (aged 16-18 years) from schools in Bloemfontein, South Africa
and found an overall prevalence of 61.2%, with 29.0% reporting mild and 32.0% reporting
moderate to severe symptoms on the anxiety subscale of the HADS [50]. In a sample of Ken-
yan high school students (n = 658; mean age 15.8) from Nairobi anxiety was assessed with the
Generalized Anxiety Disorder Screener-7 (GAD-7) with a reported prevalence of 35.7% for
mild anxiety, 25.5% for moderate anxiety, and 12.3% for severe anxiety [44]. Female
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adolescents, older adolescents and members of a minority tribe presented with higher scores
for anxiety. Kinyanda et al. [36] used a diagnostic measure (MINI Kid) and reported a preva-
lence of 27.6% for anxiety disorder syndromes in a household sample of 897 adolescents aged
10-19 from rural Uganda.

Prevalence of anxiety in at-risk populations. Adolescents living in poverty. Shangani et al.
[48] administered the Children’s Manifest Anxiety Scale—Revised (R-CMAS) among
orphaned and vulnerable Kenyan adolescents (n = 655, mean age 14) and reported the highest
prevalence of 80.1%.

Out-of-school adolescents. The Generalized Anxiety Disorder Screener— 2 (GAD-2) was
administered among a Tanzanian community sample of 1 322 adolescent girls (aged 15-19)
not enrolled in school and a prevalence of 28.7% was reported [38]. Exposure to violence from
a sexual partner and HIV-positive status were associated with anxiety symptoms.

Adolescents who experienced trauma. Suliman et al. administered the Multidimensional
Anxiety Scale for Children (MASC) among 922 Grade 10 students (58.8% females; mean age
15.7) from Cape Town who had experienced multiple life-threatening traumatic events and
reported a prevalence of 61.3%, with female adolescents reporting more anxiety symptoms
[52]. Buckley et al. [25] administered the PHQ-A to a sample of 81 HIV-uninfected adoles-
cents (aged 13-19; 65% female) from Soweto, South Africa, and reported an overall prevalence
of 4.0% for anxiety disorder.

Orphans and vulnerable adolescents. Cluver and Orkin [28] used the R-CMAS to estimate
anxiety among 944 orphaned and vulnerable children and adolescents (aged 10-19) from poor
urban Xhosa-speaking neighbourhoods of Cape Town, South Africa and reported a prevalence
0f 9.8%. Cluver et al. [30] used the R-CMAS in a sample of 3 515 South African adolescents
from Mpumalanga and the Western Cape (aged 10-18) and reported a prevalence of 9.5% (m:
7.5% vs. f: 11.5%).

Emotional and behavioural problems

Five studies with a total population of 5 390 adolescents reported on emotional and beha-
vioural problems using the Strengths and Difficulty Questionnaire (SDQ). The median point
prevalence in two general population studies (n = 1 597) was 40.8% (IQR 31.2-41.4) [37, 42].
The median point prevalence in three at-risk group samples (n = 3 793) was 45.0% (IQR 27.8-
73.0) [31, 32, 40].

Prevalence of emotional and behavioural problems in the general population. One of
the studies was conducted in a secondary school, the other in the community. In a nationally
representative sample of 700 Tanzanian secondary school students (mean age 14.9), parent-
reported rates of emotional and behavioural problems were lower (31.2%) in comparison to
self-reported outcomes (40.8%) [42]. Parents also estimated a lower prevalence of peer prob-
lems (53.8% vs. 63.0%), conduct problems (34.5% vs. 45.0%), emotional symptoms (36.6% vs.
39.6%) and hyperactivity (16.5% vs. 16.7%). The study found a strong association between ado-
lescent mental health problems and exposure to physical violence by their parents or caregiv-
ers. An equally high self-reported prevalence (41.4%) was found by Kinyanda et al. [36] in
community sample of 897 adolescents (aged 10-19) from four rural districts in Northeastern
Uganda.

Prevalence of emotional and behavioural problems in at-risk populations. Adolescents
living in poverty. In a rural South African school-based sample of 1 025 learners (aged 10-12),
teachers identified elevated rates of overall emotional and behavioural problems (41.0%) and
difficulties with social behaviours (15.2%), while self-reported scores on the Youth Self Report
(YSR) indicated lower, but significant rates (14.1%) of anxiety and depression [31]. Mother’s
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partnership status, mother’s education level, and second-generation refugee status were found
to aggravate the occurrence and severity of mental health problems.

Orphans and vulnerable adolescents. Lachman et al. [40] used the parent-report version of
the SDQ in a large community sample of 2 477 caregiver-child dyads obtained from areas of
KwaZulu-Natal, South Africa with a high HIV prevalence. The stratified sample included
27.7% dyads with an AIDS-ill caregiver and 7.4% dyads with AIDS-orphans. The overall preva-
lence of emotional and behavioural problems was 13.5% in the borderline range and 13.6% in
the clinical range, with HIV-affected families reporting more child behaviour problems.

The highest self-reported prevalence of emotional and behavioural problems was found in a
sample of 291 young mostly school-going adolescents (mean age 13) affected by HIV/AIDS in
Ghana [32]. The criteria for overall psychological distress were fulfilled by 76.0% of orphaned
and vulnerable children, 72.0% of children with HIV-infected parent/caregiver, 49.0% of
other-orphans and 28.0% of non-orphaned and vulnerable children. A comparison of the self-
reported results versus caregiver-reported results for the different SDQ subcategories, revealed
a low inter-informant agreement, with caregivers reporting a higher score of total difficulties
and more conduct problems, whereas adolescents reported more emotional and peer-related
problems.

Posttraumatic stress disorder

Eight studies reported on the point prevalence for PTSD for a total population of 8 617 adoles-
cents. Four self-report measures, and one clinical interview measure were used. Stansfeld et al.
presented the only general population study. The median point prevalence for seven at-risk-
group studies (n = 7 583) was 24% (IQR 22.0-27.0) [25, 28, 30, 35, 47, 51, 56].

Ward et al. [55] assessed the lifetime prevalence of PTSD among a household sample of 5
631 South African adolescents (aged 15-17) using the TSCYC and reported a prevalence of
1.6% (m: 2.1% vs. f: 1.0%) for PTSD. Sexual violence was found to be strongly associated with
mental health conditions.

Prevalence of posttraumatic stress disorder in the general population. Stansfeld et al.
[48] used the Harvard Trauma Questionnaire (HTQ) in a sample of 1 034 Grade 8 students
(mean age 14.2) from Cape Town, South Africa and reported a prevalence for PTSD of 21.5%.
The study found that those falling in the highest quartile of violence were most likely to score
positive for symptoms of PTSD.

Prevalence of posttraumatic stress disorder in at-risk populations. Adolescents living in
poverty. Shangani et al. [48] evaluated posttraumatic stress symptoms using the Child PTSD
Checklist in a sample of 655 Kenyan adolescents (mean age 14) living in extremely poor house-
holds and reported a prevalence of 72.9%, with older adolescents showing higher rates of psy-
chopathology. Cortina et al. [31] administered the Trauma Symptom Checklist for Children—
Alternate form (TSCC-A) to a rural South African school sample of 1 025 socially disadvan-
taged young adolescents (aged 10-12) and reported a prevalence of 24.0% for posttraumatic
stress symptoms which were associated with older age.

In a sample of 360 adolescents (mean age 12.6) from 8 ultra-poor villages in the Nord
region of Burkina Faso [36], the Children’s Revised Impact of Events Scale-8 (CRIES-8) was
administered and 17.8% (m: 18.56 vs. f: 16.87) scored above the cut-off. Children experiencing
violence at home, at work and in the community were more likely to experience depression
and trauma.

Adolescents who experienced trauma. Suliman et al. [51] assessed 922 trauma-exposed high
school students (58.8% females; mean age 15.7) from Cape Town with the Child PTSD Check-
list and reported a prevalence of 23.6%, with higher rates of PTSD reported for females. Most
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of the adolescents were exposed to > 1 (and up to 6) traumatic events (75.3%) and higher rates
of trauma exposure was associated with a higher occurrence of PTSD [51]. In a sample of 81
HIV-uninfected adolescents (aged 13-19; 65% female) from Soweto, South Africa, the preva-
lence of PTSD symptoms was 22.0% using the PHQ-A [25].

Orphans and vulnerable adolescents. In a sample of 1 025 vulnerable and orphaned adoles-
cents (aged 10-19) the prevalence of PTSD was 27.0% and an association between poor care
and any disorder (PTSD, anxiety disorder or depression) was reported [28]. In a sample of 3
515 South African adolescents from Mpumalanga and the Western Cape (aged 10-18) the
prevalence of PTSD 21.7% for male and 27.6% for female adolescents Both studies conducted
diagnostic interviews using the Child PTSD Checklist [30].

Suicidal behaviour

Eight studies reported point prevalence estimates for suicidal behaviour (ideas, plans, and
attempts) for a total of 27 021 adolescents. The majority of studies measured suicidal behaviour
as a dichotomous variable using single questions and two studies used a diagnostic measure.
The median point prevalence of suicidal ideation for four general population studies (n = 13
343) was 20.8% (IQR 13.2-23.6) [34, 41, 51, 56] and across the four at-risk samples (n = 13
678) the median point prevalence of suicidal ideation was 11.6% (IQR 5.6-25.0) [25, 29, 30,
57].

Point-prevalence of suicidal behaviour in the general population. A point prevalence
was reported from three school samples [41, 51, 56] and one community survey [34]. In the
2008 South African Youth and Risk Behaviour Survey (YRBS), an adapted version of the
Youth Risk Behaviour Surveillance System (YRBSS) of the US Centers for Disease Control was
administered to a representative sample of 10 270 high school students (mean age 16.1), with
two questions inquiring about suicidal behaviour [51]. The survey revealed a prevalence of
19.0% for suicidal ideation and 21.8% for attempting suicide at least once in the last six
months, with females reporting suicidal ideation (21.4% vs. 17.3%) and attempts (22.7% vs.
20.8%) more frequently than males. Female sex, older age, feelings of hopelessness, feeling
unsafe, having unsafe sex, body dissatisfaction, exposure to violence and substance abuse were
associated with suicidality.

Vawda et al. [56] assessed suicidal behaviour among a convenience sample of 222 Grade 8
learners (mean age 13.3) from a middle school located in a resource-constrained setting in
Durban. Reported prevalence was 22.5% for suicidal ideation, 5.9% for suicide plans and 5.4%
for suicide attempts. High scores on the BDI and the Perceived Stress Scale (PSS), suicidal ide-
ation expressed by peers, and alcohol use were strong predictors for suicidal behaviour.

Mashego and Madu [41] reported the prevalence of suicide-related behaviours among an
ethnically diverse sample of mostly female (60.6%) secondary school students (n = 142; mean
age 16.2) in the Welkom and Bethlehem areas of the Free State using an eight-item scale and a
single question. Of the whole sample 23.9% (m: 26.8% vs. f: 22.1%) reported suicidal ideation
often or almost every day and 12.0% (m: 10.7% vs. f: 12.8%) at least almost every day in the
past two weeks. Suicidal plans in the past two weeks were reported by 7.7% (m: 5.4% vs. f:
9.3%) and suicidal attempts by 4.2% (m: 0.0% vs. f: 7.0%). No significant gender, age or ethnic
group differences were found.

Gage et al. [34] measured suicidality with two binary items in an all-female household sam-
ple of 2 079 adolescent girls (mean age 14.2) obtained from a survey of early marriage preven-
tion in the Amhara Region in northern Ethiopia. The study reported a prevalence of 11.2% for
suicidal ideation and 2.3% for suicide attempts in the last three months, with the 5.2% who
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were ever married and the 5.4% who were promised in marriage having higher odds for
reporting suicidal ideation and behaviour.

Point-prevalence of suicidal behaviour in at-risk populations. Adolescents who experi-
enced trauma. In a sample of 81 HIV-uninfected adolescents (aged 13-19; 65% female) from
Soweto, South Africa, a prevalence of 28% for suicidal ideation was reported using the PHQ-A
[25]. Female sex, repeating a grade in school and experiencing sexual or physical abuse or rape
were associated with a higher likelihood of suicidality.

Orphans and vulnerable adolescents. In a large community survey, 5 998 adolescents (mean
age 13.5) completed the suicidality subscale of the MINI Kid [29]. The sample was drawn from
three districts with over 30% antenatal HIV prevalence and 25% of the participants were HIV-
affected (Western Cape, Mpumalanga, and KwaZulu-Natal). Suicidality prevalence was 5.0%,
with higher rates reported for females compared to males (6.5% vs. 3.2%), for older adolescents
compared to younger adolescents (7.6% vs. 2.6%; median split 13 years), for children orphaned
by AIDS compared to children who were not orphaned by AIDS (8.1% vs. 4.6%) and for chil-
dren with an AIDS-ill caregiver compared to children without an AIDS-ill caregiver (7.1% vs.
4.3%) [29].

For a subset of the same sample (n = 3515; aged 10-18 years; 56% females) from Mpuma-
langa and the Western Cape, prevalence rates for suicidal ideation, suicide plans, and suicide
attempts were 7.2%, 5.8%, and 3.2% [30]. In this prospective study by Cluver et al. showed that
cumulative adverse childhood experiences (ACE), such as orphanhood by AIDS and parental
AIDS-related illness, food insecurity and parental abuse, predicted suicidality rates at follow-
up one year later, from 1.9% (no ACE) to 6.3% (>5 ACE). Depression, anxiety and posttrau-
matic stress had a mediating effect on the association.

Zietz et al. [57] examined suicidal ideation in a sample of 4 084 adolescents from the HIV-
endemic Nyanza region of western Kenya. Data was derived from the baseline data of an
observational cohort study evaluating the effects of HIV testing and disclosure on adolescent
behaviour and well-being, A large proportion of the sample were orphans (41.0%) but only 17
participants were HIV-infected due to the exclusion criteria of the original research study. The
prevalence of suicidal ideation was 16.0% using questions from the CESD-R, of which 12.0%
were considered to be at moderate to high-risk of suicide attempt. Female sex, being sexually
active, impregnating a partner (in males) and experiencing abuse increased the likelihood of
suicidal ideation.

Twelve-months prevalence and lifetime prevalence of suicidal behaviour. Twelve-
months prevalence rates for suicidal behaviour were reported by nine studies [23, 24, 26, 37,
43, 44, 46, 47, 54] and lifetime prevalence by three studies [26, 37, 41].

Twelve-months prevalence and lifetime prevalence in general population studies.

Seven studies were conducted in schools [24, 41, 44, 46, 47, 54] and three in households [23,
37, 43]. Two studies reported a 12-month prevalence for suicidality among national represen-
tative school samples [46, 47] of overall 29 418 adolescents (aged 13-15) from nine sub-Saha-
ran countries that participated in the Global School-based Student Health Surveys [GSHS]
between 2003 and 2009. Twelve-month prevalence for suicidal ideation ranged from 11.6%
(m: 10.1% vs. f: 12.7%) reported from Malawi to 31.1% (m: 31.0% vs. f: 30.8%) reported from
adolescents in Zambia. Total12-month prevalence for suicide plans among adolescents from
Kenya, Namibia, Uganda, Zambia and Zimbabwe was 29.3% (m: 28.5% vs. f: 29.9%), with Ken-
yan adolescents reporting the highest (39.6%) and Ugandan adolescents the lowest prevalence
(20.8%). Brown et al. [24] pooled GSHS data collected between 2003 and 2006 from 20 896
adolescents from Kenya, Namibia, Tanzania, Uganda, Zambia and Zimbabwe and reported a
total 12-months prevalence of 20.0% for suicidal ideation and 22.0% for suicide plans. The
study reported an association between days bullied and suicidal ideation and plans.

PLOS ONE | https://doi.org/10.1371/journal.pone.0251689 May 14, 2021 14/23


https://doi.org/10.1371/journal.pone.0251689

PLOS ONE

Prevalence of mental health problems in sub-Saharan adolescents

Omigobodun et al. [44] measured suicidality using two items of the Disc Predictive Scales
among 1 429 adolescents (mean age 14.4) attending secondary schools in five urban and six
rural districts in Ibadan and the surrounding area of southwest Nigeria. The 12-month preva-
lence was 22.9% for suicidal ideation and 11.7% reported having attempted suicide in the past
year. The study showed a significant correlation between suicidal ideation and sexual abuse,
exposure to physical violence, working to support the family, hunger, parental divorce and liv-
ing in a polygamous family. Exposure to violence, sexual abuse and living in urban settings
increased the odds for suicide attempts [43]. In comparions, 12-month prevalence of suicidal
ideation and behavior was 32.2% (m: 25.6% vs. f: 38.6%) among a convenience sample (n = 87)
of Grade 9 and 10 adolescents (mean age 15.2) attending a private high school in Cape Town
[54].

Among 142 high school students (mean age 16; 60.6% females) from the Free State the life-
time prevalence for suicide plans was 18.3% (m: 14.3% vs. f: 20.9%) and 14.8% (m: 12.5% vs. f:
16.3%) reported ever having attempted suicide [41].

Two studies [23, 43] reported results from the ARISE Network Adolescent Health Study, a
household study that surveyed 8 075 adolescents (mean age 14.4) in households from nine
sites in Tanzania, Ethiopia, Nigeria, Uganda, Ghana, Eswatini and Burkina Faso with three
questions from the Global School Health Questionnaire (GSHQ). A 12-months prevalence of
4% for suicidality (ideation, plans, and attempts) in the total population was reported, with
adolescents from Ibadan, Nigeria showing the highest overall prevalence rates for suicidal idea-
tion/behaviour (12.4%), suicide plans (5.9%) and suicide attempts (6.4%). Females more fre-
quently reported suicidal ideation/behaviour and plans across all sites, except Kersa, Ethiopia
and Nouna, Burkina Faso. Suicidal ideation and behaviours were associated with female sex,
older age, feeling lonely, worries that lead to sleeplessness, poor access to health care, bullying
and food insecurity. Adolescents were four times more likely to report suicidal ideation if they
had experienced depressive symptoms or had experienced violence in Harar and Ibadan.

One study reported lifetime prevalence for suicidality in a community study and four stud-
ies used school samples. Kinyanda et al. measured lifetime adolescent suicidality in a rural
community sample of 897 adolescents from Uganda using three questions in the MINI Kid
inquiring about suicidal thoughts, deliberate self-harm and suicide attempts. Lifetime preva-
lence of suicidal ideation was 6.1%, with a lower prevalence rate reported for male (4.0%) than
for female adolescents (8.0%). Lifetime prevalence of deliberate self-harm was 1.4% and 1.7%
had ever attempted suicide. Suicidality was most prevalent in adolescents living in Kabera-
maido, a district not affected by war or the most severe poverty. Associated factors reported
were district of residence, female sex, older age, lower level of education and income, not living
with parents, orphanhood, exposure to war and a psychiatric diagnosis and mental distress.

Twelve-months prevalence and lifetime prevalence of suicidal behaviour in at-risk pop-
ulations. Adolescents living in poverty. The WAVE study [26] reported a 12-months preva-
lence for suicide plans and attempts among adolescents from low-socioeconomic areas in
Baltimore, New Delhi, Ibadan, Johannesburg, and Shanghai using three binary items. The
highest percentage for suicide attempts in the last 12 months was reported for female (14.3%)
and male (18.3%) adolescents from Ibadan, Nigeria (n = 449; aged 15-19). Females who did
not have a caring adult and no supportive neighborhood were more likely to develop suicidal
ideation, while peer support was reported to be protective for female and male adolescents.
Lifetime prevalence for suicidal thoughts and suicide plans was the highest in Johannesburg,
South Africa (n = 496; aged 15-19) among all subsamples, with 39.6% of females and 32.6% of
male adolescents reporting having had suicidal thoughts and 25.0% of females and 19.9% of
males having made plans to commit suicide.
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Discussion

This systematic review highlights the magnitude of mental disorders and mental health symp-
toms among adolescents in the general population and at-risk adolescents living in sub-Saha-
ran Africa. Across 37 studies, published since 2008, spanning 97 616 adolescents, we found the
following median point prevalences in the general population: 26.9% (IQR 20.1-31.1) for
depression, 29.8% (18.6-36.65) for anxiety disorders, 40.8% (IQR 31.2-41.4) for emotional
and behavioural problems, 21.5% in our only study for PTSD, and 20.8% (IQR 13.2-23.6) for
suicidal ideation.

We also reviewed studies of at-risk adolescents encompassing adolescents affected by HIV
and AIDS, exposure to violence and trauma, poverty, orphanhood, being ‘out of school’, socio-
economic disadvantages and high levels of deprivation. The point prevalences in at-risk sam-
ples were as follows: 29.0% (IQR 12.9-42.0) for depression, 19.3% (8.1-66.0) for anxiety
disorders, 45.0% (IQR 27.8-73.0) for emotional and behavioural problems, 24% (IQR 22.0-
27.0) for PTSD, and 11.6% (IQR 5.6-25.0) for suicidal ideation/suicidality.

A number of studies reported higher prevalence rates for adolescents orphaned by AIDS
and living with AIDS-ill parents, which is in line with evidence showing an association
between parental physical or mental illness and increased child and adolescent mental health
morbidity [59]. In the separately published subsection of our systematic review [17] median
point prevalences for 14 studies on sub-Saharan adolescents living with HIV were as follows:
22.2% (IQR 15,5-41,1) for depression, 25.0% (IQR 14.7-45.6) for anxiety, 28.5% (IQR 9-29.1)
for emotional and behavioural problems, 5% for PTSD (one study), and 17.6% (IQR 9.3-23.3)
for suicidal ideation/suicidality.

A detailed discussion of associated factors reported in the studies is beyond the scope of
this article, for an overview of the above-mentioned factors see S3 Table. Most frequently
reported in the general population and at-risk groups were female sex, older age and exposure
to different forms of violence and traumatic events. These findings are consistent with system-
atic reviews from both, sub-Saharan and other low-and middle-income countries [13, 60-62].
This review focused on data from only 16 of the 48 countries of sub-Saharan Africa. There is a
therefore a great need to gain a better understanding of the many different mental health chal-
lenges adolescents across sub-Saharan Africa face and to reflect on the possible protective fac-
tors [63].

Furthermore, a number of studies have been conducted in conflict/post-conflict settings
(e.g. South Africa, Uganda, Namibia, Nigeria). Damage to vital infrastructure, including
schools and health services, had a profound impact on physical and psychological wellbeing of
populations affected by civil wars/conflicts. In youth, mental health problems, functional
impairment and psychosocial adjustment have been shown to be not only impacted by expo-
sure to traumatic events sustained as a result of the conflict, but also by post-conflict school
attendance, community acceptance, family support and economic opportunities. A pooled
rate comparison of conflict versus non-conflict settings was presented in a recent systematic
review and meta-analysis of the prevalence of PTSD from studies from sub-Saharan Africa
[64]. We suggest that future systematic reviews of adolescent mental health problems in sub-
Saharan Africa also present results stratified in terms of conflict/post-conflict countries.

Opverall, the prevalence rates reported for sub-Saharan adolescents in this review are high in
comparison with studies from European countries and the USA [60-62] and other reviews of
adolescent mental health problems in resource-constrained settings [5, 7, 13, 63-65]. However,
reviews by Cortina et al. [13] and Kieling et al. [5] included younger participants aged 0 to 16
years, whereas this review focused on adolescence, a typical age of onset and manifestation of
mental health disorders [66, 67].
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The high prevalence rates reported in this review should be viewed with caution for two
reasons. Female adolescents were overrepresented (54.0%) in the total population of all studies
included. Globally, females are more frequently exposed to risk factors, such as gender dis-
crimination, exposure to violence and sexual abuse, and more frequently affected by internaliz-
ing mental health disorders [65, 66]. Furthermore, the majority of studies included utilised
screening tools, which have been shown to overestimate prevalence rates compared to diag-
nostic interviews [13, 67].

This review indicates that there has been an increase in the number of epidemiological
studies examining child and adolescent mental health in sub-Saharan Africa over time being,
and that the majority fulfil high quality standards with regard to research methods. Research
directions that deserve further emphasis include the need for longitudinal studies, the need for
more work on risk and resilience factors, and the need to integrate public health and neurosci-
ence perspectives [68]. The critical appraisal of the included studies underlines the need for
locally validated tools and a focus on cross-cultural contextualization, as has previously been
suggested to be necessary to build research capacity in sub-Saharan Africa and in LMIC in
general [7, 9, 13, 64, 69, 70]. The complexities of comparing cross-cultural data based on self-
reports of subjective well-being, especially if it involves the translation and adaption of scales,
are well described in the literature [71-73]. If authors chose to present conclusions based on
assumed comparability of measurements, it has been recommended to report on measurement
invariance issues in clear terms and point out any potential pitfalls in regard to the interpreta-
tion of results to the reader, e.g. to policy-makers [74]. We suggest future studies adopt this as
good practice.

This review has implications for program developers. To further improve and develop ade-
quate child and adolescent mental health care, interventions should also be delivered in educa-
tional, health and social care, and community settings. Mental health should be an integral
aspect of programs related to community empowerment, poverty reduction, HIV/AIDS pre-
vention, and reproductive and sexual health. Mental health prevention and promotion pro-
grams have been implemented effectively in LMIC school settings [75], but it also needs
adequate programs to support hard-to-reach groups, such as adolescents that are ‘out of
school’, and homeless youth [76].

Strengths and limitations

Blind selection of studies and a comprehensive search strategy that enabled the capture of a
large number of studies were strengths of this review. This review has several limitations that
should be acknowledged when interpreting the results. We only explicitly named South Africa
and Zambia in our search terms and this may have may have resulted in finding more studies
from South Africa and Zambia. Adapting the search terms to include all 48 sub-Saharan coun-
tries would have definitely improved the sensitivity and scope of our search. While we con-
ducted an extensive search for studies, our search did not cover grey literature. Due to limited
resources available for translation, we also did not include studies published in peer-review
non-English language journals. This quite possibly led to an underrepresentation of other
regions, for example, Francophone countries in West Africa are not well represented in this
review. Several additional studies were identified through handsearching the reference lists of
journal articles, suggesting a limitation in the search strategy. The authors conducting the
search did not have access to specific Africa databases and we are aware that regional-based
databases would have given further insight into the topic and improved the sensitivity of the
search. A number of studies reporting data from the more recent GSHS studies were not
found in the search and we suggest the recent systematic review by Quarshie, Waterman and
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House [69] for a more comprehensive overview of studies reporting on self-harm with suicidal
and non-suicidal intent in young people in sub-Saharan Africa. The heterogeneity across stud-
ies was high, attributed to by differences in methodology, community sample characteristics,
type of screening and diagnostic tools used, translation and validation of tools, how and by
whom assessments were performed and other unexplained variations. In addition, many stud-
ies did not report on the number of participants who did not complete the questionnaires or
on the number of potential participants who were approached but were not recruited into the
study.

Conclusion

This systematic review draws attention to the gaps that remain in knowledge regarding the
burden of mental disorders among youth in sub-Saharan Africa. Although there is wide varia-
tion in estimates of common mental disorders and symptoms in youth on the continent, it is
evident that rates are high with and require concerted attention at both clinical and policy
level.
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