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Abstract

Autism spectrum disorder (ASD) is recognized as a global public health concern, yet almost
everything we know about ASD comes from high-income countries. Here we performed a scoping
review of all research on ASD ever published in sub-Saharan Africa (SSA) in order to identify
ASD knowledge gaps in this part of the world. Fifty-three publications met inclusion criteria.
Themes included the phenotype, genetics and risk factors for ASD in SSA, screening and
diagnosis, professional knowledge, interventions for ASD, parental perceptions, and social-
cognitive neuroscience. No epidemiological, early intervention, school-based or adult studies were
identified. For each identified theme, we aimed to summarize results and make recommendations
to fill the knowledge gaps. The quality of study methodologies was generally not high. Few
studies used standardized diagnostic instruments, and intervention studies were typically small-
scale. Overall, findings suggest a substantial need for large-scale clinical, training, and research
programmes to improve the lives of people who live with ASD in SSA. However, SSA also has the
potential to make unique and globally-significant contributions to the etiology and treatments of
ASD through implementation, interventional, and comparative genomic science.
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Introduction

Autism spectrum disorder (ASD) is recognized by the World Health Organization as a
growing global public health concern [World Health Organization, 2013] and may represent
some of the greatest burden of disease in children and adolescents. In the Singapore Global
Burden of Disease study [Epidemiology & Disease Control Division Ministry of Health
Singapore, 2014], for instance, ASD contributed the highest disability adjusted life years
(DALY) in those under the age of 15 years. The developmental and mental health needs of
children and adolescents in low- and middle-income countries remain neglected [Kieling et
al., 2011]. In a special Lancet Series on global mental health, Kieling and colleagues
illustrated the so-called “90-10" divide— although 90% of the world’s children and
adolescents live in low- and middle-income countries, only 10% of research is performed
there [Kieling et al., 2011].

Sub-Saharan Africa (SSA), the focus of this review, includes African countries south of the
Sahara desert. We focused on SSA, as opposed to the African continent, given that SSA is
seen as a distinct geographic region by the World Bank, the United Nations (UN), and the
World Health Organization (WHO), and is specified as such in the UN Millennium
Development Goals. North Africa is classified as part of the Eastern Mediterranean Region
(EMRO) [The World Bank, 2015; United Nations, 2014]. SSA is a heterogeneous region of
~24 million km2 comprising 46 countries, the majority of which are low-income countries.
In 2014, 50% of the more than 970 million people living in SSA were under the age of 18
[UNICEF, Division of Data, Research, & and Policy, 2014]. The UN predicts that, by 2050,
40% of the world’s children will live in Africa [UNICEF et al., 2014].

To date, almost all clinical interventions, service developments, research and policy work for
children and adolescents in SSA have focused on communicable diseases, such as Human
Immunodeficiency Virus (HIV), Tuberculosis (TB), and Malaria, and on reducing infant
mortality [United Nations, 2015], with almost no focus on neurodevelopmental disorders
such as ASD. Over the past few decades, communicable disease interventions in SSA have
resulted in a marked decline in mortality among children under 5 years of age [Garenne &
Gakusi, 2006; Mathers & Loncar, 2006; Murray, Laakso, Shibuya, Hill, & Lopez, 2007;
Rajaratnam et al., 2010]. With more children surviving in SSA, there are increasing calls to
attend to the morbidity and needs of those with developmental delays or disabilities,
including ASD [Engle et al., 2007; Scherzer, Chagan, Kauchali, & Susser, 2012]. The global
prevalence of ASD is now around 1-2% [Centers for Disease Control and Prevention, 2014;
Elsabbagh et al., 2012; Kim et al., 2011]. Although no population-based prevalence studies
of ASD have been performed in Africa to date, at least in part due to barriers associated with
access to “gold standard” diagnostic tools [Abubakar, Ssewanyana, de Vries, & Newton,
2016; Durkin et al., 2015], there is no reason to believe that rates of ASD will be lower than
elsewhere.

Given the increasing recognition of ASD and related neurodevelopmental disabilities around
the world, and the growing SSA population, it seemed crucial to synthesize what is known
about ASD in SSA. Therefore, we set out (1) to compare publication output about ASD in
SSA relative to other continents, and (2) to perform a comprehensive scoping review of ASD
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in SSA. The aim of the scoping review was to identify and summarize all peer-reviewed
publications ever written about ASD in SSA, in order to generate an overall impression of
the ASD landscape in SSA. The scoping review data were then used to identify knowledge
gaps to guide further clinical, training, research and policy needs about ASD in this region
of the world.

Scoping Review Methodology

The primary aim of this report was to generate a comprehensive scoping review of
knowledge about ASD in SSA, as outlined above. The method for this is outlined here.

In order to place SSA data in a global context, we started with a broad comparison of the
number of publications about ASD in SSA relative to other continents. We therefore
searched for all articles on ASD across the seven continents. We identified citations by
running searches in both PubMed and Embase. The search strategy included subject
headings for autism (Autistic Disorder [MeSH] in PubMed and autism/exp in Embase) and
either subject headings for countries and continents or country names (and state names, in
the case of the United States). PubMed contains address information for only the first author
up to 2014 and for all authors from 2014 onward. All articles up to 16 October 2015 were
included and publications in all languages were included. Article details were downloaded
into an EndNote library for each continental region and duplicates were removed within
continental regions. Some articles contained authors from multiple continental regions or
discussed multiple continental regions within one paper. Therefore, it was possible that a
paper could be “counted” in multiple continental regions. For that reason, article counts
were presented as absolute numbers for each continent or continental region rather than as a
proportion of the whole. We did not perform a detailed review with additional inclusion/
exclusion criteria for the purpose of this search.

The primary objective of the comprehensive scoping review was to establish the current
broad landscape of peer-reviewed evidence on ASD in SSA, in order to formulate evidence-
based recommendations for future research and clinical priority-setting in this region of the
world. The methodological framework for scoping reviews [Arksey & O’Malley, 2005;
Levac, Colquhoun, & O’brien, 2010] was followed. This included identifying the research
question, searching for relevant studies, selecting studies, charting and summarizing the
data, and reporting the results. The review objective, inclusion criteria, and study methods
for this scoping review were specified in advance. Inclusion criteria were (1) ASD was the
primary focus of the paper, (2) participants lived in SSA, (3) the article was data driven, (4)
the article had been peer reviewed, and (5) full text of the article was available. Given that
this was a comprehensive scoping review and not a systematic review, no articles were
excluded on the basis of any quality criteria.

With the assistance of a research librarian (Mvl) we therefore next searched PubMed,
Embase, the Cochrane Library, Web of Science, Psycinfo, Global Health, African NiPAD,
and African Index Medicus for published reports on ASD in SSA up to October 16, 2015.
Given the variable use of terminology relating to ASD since the 1970s, we used a broad
range of search terms to capture ASD-related articles. Search terms included database-
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specific subject headings and keyword variants for both autism (e.g., “pervasive
developmental disorders,” “autism,” “autistic,” and “Asperger”) and the SSA region and
individual countries. See Supporting Information Appendix S1 for the full search terms. We
applied no language or date restrictions. Citations were imported into EndNote and
duplicates were removed. We identified 801 publications potentially relevant to ASD in SSA
after removing 509 duplicates. The high number of duplicates was attributable to the number
of databases searched. Two authors (LF and NC) independently reviewed each title and
abstract for inclusion. Where decision on inclusion could not be reached based on review of
title and abstract alone, the full text was reviewed to determine if the study met the inclusion
criteria specified above. Any disagreement resulted in joint review of the full text article
with reconciliation. Where agreement could not be reached, full text review and decision on
inclusion or exclusion of the article were performed by the senior author (PJdV). The senior
author was required to review only one manuscript. Of all manuscripts, only one was not in
English. The article was written in Afrikaans, one of the official languages of South Africa.
Translation was unnecessary as three of the authors were fluent in English and Afrikaans.
All full texts from the articles included were reviewed by three authors (LF, NC, PJdV).
Fifty-three articles met criteria for inclusion in the final review. Examples of reasons for
article exclusion were that they were not peer reviewed (e.g. abstracts, poster presentations,
book chapters, dissertations), the study population was not from SSA (e.g., African-
Americans, African immigrants in European countries, North African studies), and the
papers did not focus on ASD (e.g. they focused on other disorders such as Schizophrenia or
Tourette’s). Agreement between raters for inclusion was excellent (x = 0.936). The flow
diagram that outlines the study selection process is shown in Figure 1.

A table for data extraction was developed at the protocol stage of the review to chart key
information (first author, year of publication, country of publication, study design,
description of study participants, and summary of study findings) (see Table I). Results are
presented both in Table | and as a narrative summary. Articles were grouped thematically
and classified under a number of main conceptual categories, some of which were specified
prior to data extraction (e.g., phenotype, genetic studies, intervention), while others (e.g.,
family perspectives and professional knowledge) emerged through the data extraction
process. Final decisions about the primary theme of articles were made after consensus
agreement by three of the authors (LF, NC, PJdV) and with helpful suggestions by
anonymous reviewers. We acknowledge that thematic overlap may have occurred,
particularly where an article may have been relevant to more than one theme.

The purpose of a scoping review is to provide an overview of the existing evidence,
regardless of quality [Arksey & O’Malley, 2005; Levac et al., 2010]. Therefore, as
mentioned earlier, no studies were excluded based on any “quality” evaluation. However,
given that the purpose of this review was to describe the state-of-the-art in SSA with the aim
of identifying future needs, we decided to comment on three key methodological aspects of
the 53 included peer-reviewed articles. First, we noted whether clinical samples were
identified or diagnosed systematically using any standardized instruments. This is important
as it helps to determine whether the phenotype of clinical samples under study is valid and
comparable to phenotypes described in global ASD research. Second, where pre-existing
instruments developed in western contexts were used (such as rating scales or diagnostic
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instruments), we noted whether they had been translated and validated in the setting where
they were applied. This helps to determine the cultural sensitivity of ASD research in SSA to
date. Finally, for intervention studies, we noted whether the interventions used were
described in sufficient detail to allow for replication. This is admittedly only one of many
quality indicators of an intervention study, but one that is well-documented for intervention
studies using group experimental, quasi-experimental [Gersten et al., 2005] and single
subject experimental designs [Horner et al., 2005]. These three methodological aspects are
included in Table | and commented on in the narrative summary.

In order to get a general sense of the research output about SSA in a global context, we
started with a topline exploration of the number of articles ever written about ASD from
different continents. Figure 2 shows the publication output about ASD in SSA (first column)
relative to other continents. Of a total of 24,467 publications identified, 120 were from SSA.
When the number of peer-reviewed publications from SSA was compared to those from
Europe (n=7,577) or North America (n= 11,560) the geographic disparity in publication
output about ASD in SSA relative to other continents is clear.

For the comprehensive scoping review, using the detailed search strategy outlined above,
fifty-three articles (published between 1970 and 2015) were identified. These reported data
from nine SSA countries (see Figure 3). More than three quarters of the studies (7= 42,
79%) were from South Africa or Nigeria. A summary of all articles is presented in Table |
and a narrative summary of findings is presented below.

Thematic Grouping of Articles about ASD in SSA

Acrticles were grouped into eight thematic categories: (a) phenotype (7= 13), (b) genetics (7
=2), (c) risk factors (n= 3), (d) screening and diagnosis (/7= 2), (e) professional knowledge
(n=29), (f) interventions (n=11), (g) family perspectives (7= 8), and (h) social-cognitive
neuroscience (7= 15). All articles included are shown in Table I, grouped under the primary
theme of the article. The table summarizes each study included by first author, year of
publication, country of publication, study design, description of study participants,
methodological aspects, and study findings.

Phenotype of ASD in SSA

Viktor Lotter was the first to describe autism in SSA [Lotter, 1978]. In his study published in
1978 Lotter screened 1,312 children with intellectual disability in Ghana, Nigeria, Kenya,
Zambia, South Africa, and Zimbabwe. He aimed to identify individuals with autism,
subclassify them based on how well they met diagnostic criteria of the time, explore
differences amongst subgroups, and compare phenotypic characteristics (motor, auditory,
and repetitive-ritualistic behavior) in the African sample with those of a UK sample. Thirty
of the children screened had “autistic-like” behaviors, and nine met criteria for the disorder.
Lotter concluded that ASD behavior was found in “speaking and non-speaking” African
children, and that it was associated with varying degrees of intellectual ability. He reported
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that the African group was broadly comparable to the British group in sex ratio, occurrence
of epilepsy and socioeconomic status. He observed that certain repetitive movements and
ritualistic behaviors involving objects were uncommon in the African sample [Lotter, 1978].

Since Lotter’s first phenotypic description, 12 articles (from Nigeria, South Africa, Kenya,
and Zimbabwe) examined the phenotype of ASD in SSA [Bakare, Ebigbo, & Ubochi, 2012;
Bakare & lkegwuonu, 2008; Bello-Mojeed, Ogun, Omigbodun, Adewuya, & Ladapo, 2011;
Dhadphale, Lukwago, & Gajjar, 1982; Ezegwui et al., 2014; Holford, 1994; Izuwah, Okoh,
& Alikor, 2015; Khan & Hombarume, 1996; Lagunju, Bella-Awusah, & Omigbodun, 2014;
Springer, van Toorn, Laughton, & Kidd, 2013; Szabo & Aber, 1992; Wessels & Pompe van
Meerdervoort, 1979]. Most participants were drawn from tertiary level developmental,
neurology, or child psychiatry clinics, and the majority were from higher socioeconomic
families with access to clinical and educational services. Samples were relatively small
(max. 75), and all participants were under 25 years of age. Speech delay was the most
common initial symptom described by parents and eight of the 12 phenotype studies
reported that participants were diagnosed between the ages of 7 and 17 years [Bakare et al.,
2012; Bakare & lkegwuonu, 2008; Bello-Mojeed et al., 2011; Holford, 1994; Izuwah et al.,
2015; Khan & Hombarume, 1996; Lagunju et al., 2014; Lotter, 1978; Springer et al., 2013;
Szabo & Aber, 1992]. The majority of children had intellectual disability, were non-verbal,
and required substantial functional support for activities of daily living. The diagnosis of
ASD was clinical, and mostly made using DSM and ICD criteria without the use of any
standardized ASD diagnostic instruments [Bakare & Ikegwuonu, 2008; Bello-Mojeed et al.,
2011; lzuwah et al., 2015; Khan & Hombarume, 1996; Lagunju et al., 2014; Springer et al.,
2013; Szabo & Aber, 1992]. Four studies utilized autism rating scales (e.g., the Childhood
Autism Rating Scale) as part of their diagnostic process [lzuwah et al., 2015; Khan &
Hombarume, 1996; Lotter, 1978; Springer et al., 2013]. However, none of these rating scales
had been translated or assessed for cultural appropriateness in the novel setting, and studies
applied the published US, UK, or European cut-off values of tools.

Despite Lotter’s early assertion that repetitive and ritualistic behaviors were uncommon in
the SSA population, multiple studies refuted this observation [Bakare & Ikegwuonu, 2008;
Bello-Mojeed et al., 2011; Dhadphale et al., 1982; Holford, 1994; Izuwah et al., 2015;
Lagunju et al., 2014; Springer et al., 2013; Szabo & Aber, 1992; Wessels & Pompe van
Meerdervoort, 1979]. Lotter made an effort to include only black African children in his
study, and deliberately excluded anyone of “mixed” or “Caucasian” ancestry. There have
been suggestions that ASD may be more severe in black Africans [Becerra et al., 2014]. Ina
retrospective case review in South Africa, Springer and colleagues reported racial variation
in verbal ability in a cohort of 58 children with ASD who attended a public tertiary
developmental pediatric clinic over a 2-year period. Seventy-two percent of these children
were non-verbal. There was a significantly higher proportion of black African children who
were non-verbal at presentation (94%) compared with children of mixed ancestry (77%) and
Caucasian children (42%). The authors, however, suggested that racial variation in verbal
ability in these children was likely to be due to methodological and socioeconomic variables
acting as barriers to care, rather than to true ethnic differences in verbal ability [Springer et
al., 2013].
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Phenotype — Knowledge Gaps in SSA

In high-income countries, cohorts of well-phenotyped individuals with ASD across the age
and ability range, and across different languages have been established [Lowe, Werling,
Constantino, Cantor, & Geschwind, 2015; Maestrini & IMGSAC, 2001; Simons VIP
Consortium, 2012]. These cohorts, phenotyped with “gold standard” diagnostic instruments
such as the Autism Diagnostic Observational Schedule, Second Edition (ADOS-2) [Lord et
al., 2012] and Autism Diagnostic Interview, Revised (ADI-R) [Lord, Rutter, & Le Couteur,
1994] have allowed for large-scale examination of the ASD phenotype, genotype,
associations between these two, and of longitudinal trajectories in phenotype and outcome
[Chang, Gilman, Chiang, Sanders, & Vitkup, 2015; Lord, Bishop, & Anderson, 2015].
Therefore, in the majority of high-income countries there is a well-established “shared
language” to discuss and compare the phenotype of individuals with ASD for clinical and
research purposes.

The findings in SSA highlighted that there have been no large-scale or population-based
studies, and that almost no studies have phenotyped participants using standardized
diagnostic instruments. Findings have been biased to tertiary settings and high
socioeconomic families. Importantly, almost no investigations of the phenotype of ASD have
included adult individuals and no longitudinal studies of phenotype and phenotypic change
have been performed in SSA. As a result, it is not possible to draw any firm conclusions
about the phenotype, severity, comorbidities and functional outcomes of individuals who live
with ASD in SSA.

We recommend that, in order to improve our understanding of the phenotype of ASD in
SSA, researchers should use validated and accepted phenotyping instruments wherever
possible. It will also be of the utmost importance that researchers receive appropriate
training and supervision in the use of phenotyping instruments. At the same time, we
recognize the barriers associated with the use of these instruments in the SSA setting
[Abubakar et al., 2016; Durkin et al., 2015]. However, using DSM/ICD criteria is not
sufficient to quantify the range and impact of ASD characteristics. We recommend a move
away from categorical descriptions (ASD yes/no) to more dimensional descriptions
including ASD specifiers, levels of severity, levels of expressive language and comorbidities
as outlined in DSM-5 and related diagnostic systems. It is clear that large-scale, high-quality,
population-based studies across the age range would add significantly to the knowledge gaps
about the phenotype of ASD in SSA.

Genetics of ASD in SSA

Two papers on the genetics of ASD in SSA were identified [Arieff, Kaur, Gameeldien, van
der Merwe, & Bajic, 2010; Sharma et al., 2013], both from South Africa. Arieff and
colleagues compared allelic frequencies and genotypes of the 5-HTT Linked Polymorphic
Region (5-HTTLPR) in African, mixed race, and Caucasian groups with ASD, matched
controls without ASD, and an international group with ASD [Arieff et al., 2010]. The *S/*S
genotype was significantly associated with all South African ethnic ASD groups. Allelic
frequency of the South African groups differed from the Japanese, Korean, and Indian
groups but not from the French, German, Israeli, Portuguese and USA groups with ASD.
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Sharma et al. (2013) reported significant genetic association for SNPs of the RELN gene in
South African participants with a diagnosis of ASD.

Genetics — Knowledge Gaps in SSA

Many high-income countries have participated in a range of investigations into the genetic
basis of ASD. Consortia such as the International Molecular Genetics Study of Autism
Consortium (IMGSAC) [Maestrini & IMGSAC, 2001]), Autism Genetics Research
Exchange (AGRE) [Lowe et al., 2015], and others [Simons VIP, 2012] have allowed for
large-scale and cutting-edge genetic and molecular studies of candidate genes, genome-wide
association studies, gene network, and next-generation sequencing studies. An increasing
number of genetic causes of ASD have been identified, particularly as copy number variant
[Sykes et al., 2009], and microdeletion/duplication syndromes [Miller et al., 2009]. One of
the keys to this success has been the combination of sample size and well-phenotyped
cohorts.

The two candidate gene studies performed in SSA were small-scale and neither had a well-
phenotyped sample. There is, however, a growing interest in population genomics in Africa
given that anatomically modern humans originated in SSA before migrating across the globe
[Campbell, Hirbo, Townsend, & Tishkoff, 2014; Lachance & Tishkoff, 2013]. The ability to
integrate genomic and phenotype data from SSA populations may identify novel variation
underlying the complexity of ASD. We agree with a recent commentary [Abubakar et al.,
2016] that SSA may therefore be able to make unique contributions towards understanding
of the etiology of ASD. There is scope for researchers to explore the genetic heterogeneity
of ASD in SSA populations as well as to examine the interplay between genetic and
environmental factors in SSA. However, we recommend that well-phenotyped, large-scale
cohorts will be required to make meaningful contributions to the global evidence-base on the
genetics and genomics of ASD.

Risk Factors for ASD in SSA

Three articles described potential risk factors for ASD in SSA [Claassen, Naud e, Pretorius,
& Bosman, 2008; Mankoski et al., 2006; van Wijngaarden et al., 2013]. Risk factors studied
included prenatal stress, infectious disease, and mercury exposure, exemplifying some of the
specific health concerns prevalent in SSA. Sample sizes varied widely from 2 to 1,784
participants and a range of methodologies were used. Claassen et al. [2008] proposed that
maternal stress may contribute to ASD pathogenesis based on findings from a pair of
dizygotic twins, one of whom had ASD, and whose blood plasma showed elevated
glucocorticoids and serotonin relative to their non-affected sibling. In a case series in
Tanzania, Mankoski et al. [2006] suggested that severe infection, for instance severe malaria,
may contribute to the development of ASD, as three of the 14 children in their case series
developed ASD following severe infection. This group used the ADI-R, a standardized
diagnostic tool for ASD [Lord et al., 1994], translated into Kiswahili, to assist the diagnostic
process. Unfortunately, no information was provided about the training of Kiswahili
researchers, their reliability in use of the instrument, or on the validity of the instrument in
the East African setting [Mankoski et al., 2006]. In a study conducted in the Republic of
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Seychelles, van Wijngaarden et al. [2013] failed to identify an association between prenatal
methylmercury exposure and phenotypic scores on the Social Responsiveness Scale (SRS)
[Constantino et al., 2003] and Social Communication Questionnaire (SCQ) [Berument,
Rutter, Lord, Pickles, & Bailey, 1999] in four large cohorts of children. It was not clear from
the article whether the SRS or SCQ had been translated or validated in the Seychelles, where
the majority of inhabitants speak Seychellois Creole, one of the three official languages on
the island.

Risk Factors — Knowledge Gaps in SSA

In high-income settings, there is an acceptance that ASD is caused by the interplay between
genetic and environmental factors [Sandin et al., 2014; Volk et al., 2014]. There has been an
increased interest in recent years in environmental risk factors such as toxins in herbicides
and pesticides [Roberts et al., 2007]. Given the relatively low rates of many infectious
diseases in high-income countries, few of these have been explored as possible risk factors
for ASD.

In SSA, there is still a very high rate of infectious diseases including malaria, tuberculosis
and human immunodeficiency virus (HIV), all of which are associated with central nervous
system complications [McDonald, Elphinstone, & Kain, 2013; Rohlwink et al., 2016; Van
Rie, Harrington, Dow, & Robertson, 2007]. Communicable diseases are public health
priorities in SSA, given their high prevalence. Whilst the articles identified in this scoping
review did not provide robust data about the role of infection as risk factors for ASD, studies
in SSA may provide opportunities to examine the interplay between communicable and non-
communicable diseases, such as between malaria and neurodevelopmental disability, and
between genetic and environmental factors specifically associated with ASD. Similar to our
recommendation for genetic studies, high-quality investigations will require high-quality
phenotyping and standardized and well-validated outcome measures.

Screening and Diagnosis of ASD

To date, only two publications have focused specifically on ASD screening and diagnosis in
SSA—one each from Tanzania and Uganda [Harrison, Zimak, Sheinkopf, Manji, & Morrow,
2014; Kakooza-Mwesige et al., 2014]. Both studies were cross-sectional. In Tanzania,
Harrison et al. [2014] used the Childhood Autism Rating Scale, Second Edition (CARS-2),
an observational diagnostic aid for ASD [Schopler, Van Bourgondein, Wellman, & Love,
2010] as part of a larger test battery to diagnose ASD. A process of cultural adaptation of the
test battery for the target population was described.

In the only large-scale tool development study identified in this scoping review, Kakooza
and colleagues piloted a 23-question screener (the 23Q), which included the Ten Questions
Questionnaire (TQQ) [Durkin et al., 1995] and 13 additional questions specifically aimed at
ASD detection [Kakooza-Mwesige et al., 2014]. The authors conducted household screening
of 1,169 children between 2 and 9 years in Uganda, followed by clinical assessment of
children who screened positive and a sample that screened negative. The authors provided an
estimated ASD prevalence of 1.2-1.3/100 in this population, but noted that the study was not
designed to determine population-based prevalence, and commented that these numbers may
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not reflect the true prevalence in this population. The 23Q was modestly successful in
identifying children at high risk of ASD, but showed a relatively low positive predictive
value of only 8%. That is, only 8% of the children who screened positive on the 23Q met
criteria for ASD, suggesting that the majority of children who screened positive and were
referred for in-depth clinical assessment (in a setting already challenged by limited
resources) did not have ASD [Kakooza-Mwesige et al., 2014].

Screening and Diagnosis — Knowledge Gaps in SSA

In high-income countries, the use of standardized screening and diagnostic instruments is
now well-established. For example, the United Kingdom has a well-established system for
early detection of those presenting with “red flags” for ASD [National Institute for Health
and Care Excellence, 2011]. A range of research investigations have been performed in high-
income countries on screening instruments such as the Modified Checklist for Autism in
Toddlers (M-CHAT) [Robins et al., 2014], SCQ [Berument et al., 1999], Childhood Autism
Spectrum Test (CAST) [Scott, Baron-Cohen, Bolton, & Brayne, 2002], and on diagnostic
instruments such as the ADOS-2 [Lord et al., 2012] and ADI-R [Lord et al., 1994]. Many of
these instruments have been translated into a range of predominantly European languages
[Western Psychological Services, 2016].

Only two SSA studies in this scoping review have examined screening or diagnostic
instruments and both illustrated some of the challenges around tool evaluation in a novel
setting. In the Tanzanian study by Harrison et al. [2014], for instance, the authors noted that
the lead clinician, who did not speak Kiswahili, minimized verbal communication with the
child during the play observation and primarily relied on social gestures and introduction of
novel toys. Needless to say, a comprehensive ASD assessment requires assessment of verbal
and non-verbal aspects of social communication. The Ugandan study by Kakooza et al.
[2014] used a very clear two-stage design to evaluate their new 23Q screening tool, yet the
investigating team did not have any gold standard diagnostic tools to confirm diagnoses. No
published studies from SSA to date have used a combination of developmental history and
observational “gold-standard” diagnostic instruments such as the ADI-R [Lord et al., 1994]
and the ADOS-2 [Lord et al., 2012], as typically used in high-income country ASD research
cohorts [Ashwood, Buitelaar, Murphy, Spooren, & Charman, 2015; Hallmayer et al., 2011;
Lamb et al., 2005].

In order to develop a valid body of knowledge of ASD in SSA, standardized, validated and
accessible tools for screening and diagnosis are critical. We acknowledge the challenges of
translation, validation, and cost of training on existing tools such as the ADI-R and ADOS
(see comments by Durkin and colleagues and Abubakar and colleagues) [Abubakar et al.,
2016; Durkin et al., 2015]). We therefore agree that the SSA research agenda needs to
include development and validation of open access, free, culturally fair, and globally relevant
screening and diagnostic tools for ASD. We are delighted that such a process is underway
supported by the International Society for Autism Research (INSAR) and Autism Speaks
[Durkin et al., 2015]. However, we also recommend validation studies of existing screening
and diagnostic tools in SSA settings to act as external benchmarks during the development
of novel instruments. Researchers need to consider the cultural appropriateness,
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acceptability, and affordability of all screening and diagnostic tools and should evaluate the
potential of introducing method bias when evaluating tools developed in high-income
settings in low-income settings (e.g., language use, materials used, literacy levels, activities,
expectations of the child). In some SSA settings, we may find that instruments can be used
with high fidelity and validly with only minor modifications [Chambers et al., 2016; Smith,
Malcolm-Smith, & de Vries, 2016].

Professional Knowledge

Nine publications focused on assessing the knowledge of health workers, teachers, and
undergraduate health sciences students about ASD. All nine were performed in West Africa
(Nigeria and Ghana) and almost all utilized the Knowledge of Childhood Autism Among
Health Workers (KCAHW) questionnaire [Bakare, Ebigbo, Agomoh, & Menkiti, 2008].
This questionnaire comprises 19 Yes/No/Don’t know items across four “domains.” The first
domain asks 8 questions about social reciprocity diagnostic criteria, the second asks 1
question assessing whether the individuals with ASD have “delay or total lack of
spontaneous language,” domain 3 asks 4 questions about repetitive and stereotyped
behaviors, and domain 4 asks 6 questions about terminology (“autism is childhood
schizophrenia™), etiology (“autism is an auto-immune condition”), comorbidity (“autism
could be associated with mental retardation”) and age of onset (“onset of autism is usually in
(A) neonatal age, (B) infancy, (C) childhood”). The authors reported high internal
consistency (Cronbach’s alpha = .97), and showed that total mean and domain mean scores
(using t-tests) remained stable on re-administration 2 weeks later. No evaluation of the
validity of the instrument has been performed.

Three studies [Bakare, Agomoh, et al., 2009; Bakare, Ebigbo, et al., 2009; Igwe, Ahanotu,
Bakare, Achor, & Igwe, 2011] assessed ASD knowledge in pediatric and psychiatric nurses.
In one of these studies, Bakare and colleagues [Bakare, Agomoh, et al., 2009] found that
27% of nurses believed the etiology of ASD to be supernatural, for example, lineage curses,
actions of the devil, and cursed ancestral spirits. However, those with higher scores on the
KCAHW were more likely to subscribe to natural causes for ASD. The majority believed
ASD was treatable. Two studies found those with previous experience working with children
with ASD had greater ASD knowledge relative to the group [Bakare, Ebigbo, et al., 2009].
Similar observations were made with medical professionals and health and life sciences
students [Bakare et al., 2015; Eseigbe et al., 2015; Igwe, Bakare, Agomoh, Onyeama, &
Okonkwo, 2010].

Audu and Egbochuko [2011] surveyed 131 primary school teachers on their knowledge
about ASD. Twenty-three percent of teachers reported that they taught children with ASD,
77% reported more boys were affected than girls, and 32% reported that ASD symptoms
differed by age. Teachers thought that parental awareness about ASD was low. Denkyirah
and Agbeke [2010] explored opinions of 65 preschool teachers from Ghana and 210
preschool teachers from the United States to assess characteristics of successful transition
from preschool to kindergarten for children with ASD, identifying many similarities, and
few dissimilarities between the two countries.
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Professional Knowledge — Knowledge Gaps in SSA

There has been a growing interest in quantification of knowledge about ASD in recent years
[Harrison, Slane, Hoang, & Campbell, 2016] and a number of different instruments have
been used to measure knowledge and change in knowledge about ASD. Given the absence
of a widely accepted knowledge measure with good psychometric properties, relatively little
is known about ASD knowledge around the globe, including in high-income countries.

It was therefore interesting to see a number of studies on knowledge about ASD, primarily
from one group in West Africa. The Knowledge of Childhood Autism Among Health
Workers (KCAHW) was evaluated in the review by Harrison et al. [2016], but was
unfortunately found not to have very strong support for global use. Apart from knowledge, it
is also important to consider skills and competencies [Liu et al., 2016]. No such evaluations
have yet been performed in a SSA setting. There has also been no evaluation of the
knowledge and skills of other key stakeholders, such as policy-makers, faith healers or other
traditional practitioners. While most studies evaluating knowledge in professionals generally
describe low knowledge of ASD and the need for improved education and training, no
attempts have been made to document changes in knowledge following suitable training
programmes. It is also unclear how much/what knowledge is necessary to improve skills and
competencies, an aspect that would improve validity of knowledge measures [Harrison et al.,
2016]. It is therefore important for researchers to determine what relevant professional
groups currently know about ASD and develop strategies to improve their knowledge, skills,
and attitudes. The development of standardized curricula for healthcare, social care and
educational professionals, and evaluation of the impact of training on their knowledge,
skills, and attitudes should be included in this endeavor. We recommend that, in a SSA
setting, researchers should also include evaluation of cultural beliefs and stigma associated
with ASD. Importantly, the knowledge, skills and attitudes of policy-makers and government
officials need to be targeted.

Interventions for ASD

Eleven intervention studies were identified from SSA, nine from South Africa, one from
Kenya, and one from Nigeria. Studies included single subject experimental designs [Akande,
2000; Travis & Geiger, 2010], pre-post quasi-experimental designs [Akande, 1998, 1999;
Bunning, Gona, Newton, & Hartley, 2014; Pansegrouw & Alant, 1996; Silver, 1970], within-
subjects design with repeated measures [Alant et al., 2013], non-experimental descriptive
group designs of medication use [Louw, Bentley, Sorsdahl, & Adnams, 2013; Wong et al.,
2014], and one qualitative design [Geils & Knoetze, 2008]. The sample sizes for
experimental studies were very small with eight of the nine non-pharmacological
intervention studies having fewer than 10 participants. None of the intervention studies used
standardized assessment tools to diagnose ASD or to monitor ASD-related outcomes.
Participant diagnoses were generally made independently of the study, often by clinical
teams working at schools for children with ASD. Interventions were described with
sufficient detail to allow for replication in 10 of the 11 studies.

Two studies focused on using augmentative and alternative communication (AAC). Travis
and Geiger [2010] described the effects of teacher-implemented Picture Exchange
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Communication System (PECS) for two 9-year-old children with ASD. Improvements were
noted in both participants for requesting with mixed results for commenting and length of
verbal utterances. Bunning and colleagues [2014] also found positive changes following
caregiver training in the use of the PECS in rural Kenya. A further study incorporating
parent coaching found positive changes in both mother and child skills with an adolescent
with profound cognitive impairment and “autistic features” [Pansegrouw & Alant, 1996].
Alant et al. [2013] described the translucency (degree to which the symbol represents its
referent) ratings of Blissymbols by children with ASD over 3 consecutive exposures.
Akande reported the differential effects of presentation mode on the acquisition of color
labels in three children with ASD [Akande, 2000]. In two additional studies, Akande
reported the impact of tutor’s self-monitoring of reinforcing statements on the frequency of
play behaviors in children with ASD [Akande, 1998, 1999]. These latter two studies
comprised an original study in Nigeria and a replication in South Africa. An early case study
by Silver [Silver, 1970] described the use of operant conditioning to teach sounds and words
to a severely impaired child with ASD and self-injurious behavior. Geils and Knoetze [2008]
presented a naturalistic, qualitative case study examining conversational exchanges between
a child with ASD and his familiar caregivers to determine features leading to communicative
success or breakdown. Finally, two studies described the use of medication for individuals
with ASD [Louw et al., 2013; Wong et al., 2014]. Both studies reported high rates of
medication use with antipsychotics being the most commonly prescribed agent, followed by
stimulants and antidepressants. Louw and colleagues [Louw et al., 2013] also found that
40% of individuals with ASD were taking over-the-counter supplements and that 15% were
on a special diet.

Interventions — Knowledge Gaps in SSA

In high-income countries access to intervention for ASD varies, but a range of interventional
options are available, from early intervention for infants and young children, to social skills
training, special education and a growing support-base for services for adults with ASD
[Dawson et al., 2010; Hedley et al., 2016; Laugeson, Frankel, Mogil, & Dillon, 2009;
Spaulding, Lerner, & Gadow, 2016]. The contemporary conceptualization of naturalistic
developmental behavioral interventions (NDBI) [Schreibman et al., 2015] is supported by a
range of intervention studies, for example the Early Start Denver Model (ESDM) [Dawson
et al., 2010], Social Communication, Emotional Regulation and Transactional Support
(SCERTS) [Prizant, Wetherby, Rubin, & Laurent, 2003], and Pivotal Response Training
(PRT) [Koegel & Koegel, 2006], with a more recent interest in parent-coaching [Kasari,
Gulsrud, Paparella, Hellemann, & Berry, 2015; Rahman et al., 2016], and classroom-based
implementation of NDBIs [Vivanti et al., 2014].

Considering the needs of individuals with ASD in SSA, the intervention studies reviewed
reveal a number of important gaps. Very little has been published on the impact of family or
provider beliefs in “cursed ancestral” on treatment-seeking behaviors. As discussed in the
next theme on Family Perspectives [Gona et al., 2015] many people in Africa hold pluralistic
beliefs about the cause and treatment of illness. We can postulate that these beliefs may
prevent referral to medical or healthcare systems in which a child with ASD may receive
intervention services, or that families may simultaneously pursue traditional and biomedical

Autism Res. Author manuscript; available in PMC 2018 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Franz et al.

Page 14

treatment approaches. The small number of intervention studies coupled with the wide range
of intervention strategies investigated means that studies to date do not meet proposed
evidence-based standards for any one intervention practice [Odom, Collet-Klingenberg,
Rogers, & Hatton, 2010]. In addition, there were no studies investigating more
comprehensive programmes such as inclusive education programmes, or low intensity
interventions that can be implemented in community-based programmes. No intervention
study in SSA to date has examined any of the NDBIs. There is therefore a pressing need to
identify, develop, implement, and evaluate evidence-based interventions across the lifespan
for individuals with ASD living in SSA. In order to address the wide range of needs that
exist, it will be important to investigate interventions from low to high intensity, with an
emphasis on making low-intensity interventions available to all families [de Vries, 2016]. A
small start has been made on parent/caregiver-led interventions but this needs to be
expanded, and the most appropriate parent/caregiver “coaches” in individual countries/
regions need to be identified [Franz, Guler, Seris, Shabalala, & de Vries, 2016]. There is also
a need to integrate interventions into existing systems of care to ensure that interventions can
be scaled-up in communities [World Health Organization, 2013].

Family Perspectives About ASD

To date, eight papers on family perspectives have been published in SSA, seven from South
Africa [Alli, Abdoola, & Mupawose, 2015; Du Toit & Kok, 1999; Fewster & Gurayah,
2015; Greeff & van der Walt, 2010; Kapp & Brown, 2011; Mitchell & Holdt, 2014; Olivier
& Hing, 2009], and one from Kenya [Gona et al., 2015]. Qualitative and quantitative data
were included in these articles, typically as in-depth interviews, focus groups, written open-
ended questions, and questionnaires. In South Africa parents reported lack of social support,
limited knowledge about ASD, lack of practical assistance, and uncertainty about their
child’s prognosis [Du Toit & Kok, 1999; Fewster & Gurayah, 2015; Olivier & Hing, 2009].
Many experienced financial and marital strain in the context of raising a child with ASD [Du
Toit & Kok, 1999; Mitchell & Holdt, 2014] and reported neglecting their own physical,
emotional, and psychological needs [Fewster & Gurayah, 2015]. Parents felt unheard and
inadequately informed by service providers, who often lacked knowledge about ASD and
provided the diagnosis in a brash manner painting a bleak picture of the child’s prognosis
[Du Toit & Kok, 1999; Fewster & Gurayah, 2015]. Parents reported significant delays in
obtaining an ASD diagnosis, and highlighted the shortage of facilities and support services
for children with ASD [Mitchell & Holdt, 2014; Olivier & Hing, 2009]. Parents noted their
children had difficulty fitting into educational systems, and required specialized,
individualized educational programs. They felt that the absence of a physical marker of
disability in their child caused people to blame them for the child’s “poor behavior.” These
negative experiences from the broader community resulted in increased family isolation [Du
Toit & Kok, 1999]. Parents spoke of the need to “develop a rhino skin” providing them with
the strength to fight stigma by asserting their rights to socialization and freedom of
movement for their children [Fewster & Gurayah, 2015]. Resilience factors included higher
socioeconomic status, social support, open and predictable patterns of communication
between parents, supportive family environment, family hardiness, a positive outlook on life,
and a family belief system [Greeff & van der Walt, 2010; Kapp & Brown, 2011; Olivier &
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Hing, 2009]. Parents also noted that their child’s communicative skills were not generalized
to all settings [Alli et al., 2015].

Gona and colleagues conducted in-depth interviews and focus groups with 103 parents and
professionals to explore their thoughts on causes and treatment of ASD in Kilifi and
Mombasa, two ethnically, religiously, and socioeconomically diverse counties on the Kenyan
coast [Gona et al., 2015]. Evil spirits, witchcraft, and curses as well as infections (for e.g.
malaria), drug abuse, birth complications, malnutrition, and genetic factors were mentioned
as possible causes of ASD. The treatment expectation from parents was the hope for a cure.
Cultural and biomedical beliefs were not mutually exclusive on the Kenyan Coast, and
indicated that parents from various cultural backgrounds, across educational levels, faiths
and literacy levels, held pluralistic views about the causes and treatment options (traditional
and biomedical) for their child with ASD [Gona et al., 2015].

Family Perspectives — Knowledge Gaps in SSA

There have been investigations of family perspectives in various high-income countries,
including some recent surveys of UK families [Fletcher-Watson et al., 2016].

It was encouraging to see qualitative studies of family perspectives in SSA, although all but
one of the studies was performed in South Africa. Given the socioeconomic, linguistic and
cultural heterogeneity in SSA, it will be important to examine and understand family needs
and perspectives across SSA communities, without assuming that it will be the same for all.
The studies identified in the scoping review provide invaluable information regarding the
needs and desires of families that should inform service development, intervention-planning,
policy-making and research. We recommend that high-quality qualitative and mixed-method
approaches should be used to expand our understanding of parental and family perspectives
across SSA to inform and drive local, regional, national, and global ASD strategies. In
addition, inclusion of the perspectives of individuals with ASD is paramount.

Social-Cognitive and Developmental Neuroscience of ASD

Five articles, all from South Africa, described research in various aspects of social-cognitive
and developmental neuroscience in individuals with ASD [Hoogenhout & Malcolm-Smith,
2014; Noach, 1971; Pileggi, Malcolm-Smith, Hoogenhout, Thomas, & Solms, 2013; Pileggi,
Malcolm-Smith, & Solms, 2015; van Zyl, Alant, & Uys, 1985]. All studies were cross-
sectional, relatively small in sample size and examined only young people. In a 1971 paper,
Noach compared the structure of concept formation in four verbal female children with ASD
to a group of matched (but not for 1Q) typically developing controls. Results suggested that
the ASD group showed impaired ability to respond to common features of categories of
objects relative to the typically developing control group [Noach, 1971]. Hoogenhout and
colleague compared theory of mind in children with and without ASD. Participants were
diagnosed using DSM-IV/5 criteria. Greater verbal ability was associated with increased
theory of mind in the ASD but not in the typically developing group. The authors suggested
that the single ASD category in DSM-5, with verbal 1Q as a specifier, captured the bulk of
the variation in individual theory of mind development [Hoogenhout & Malcolm-Smith,
2014]. In a pilot study, Pileggi and colleagues compared cradling bias in children with ASD
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with a matched typically developing control group. They reported that children with ASD
showed no preference for cradling side whereas typically developing children showed a
strong left-sided preference [Pileggi et al., 2013]. In a follow-up study, Pileggi and
colleagues extended this investigation by including a control group with intellectual
disability as well as measures of higher cognitive functioning. They again found that ASD
diagnosis was the only significant predictor of atypical cradling preference and suggested
that their results support the hypothesis that leftward cradling bias is associated with basic
social-affective capacities [Pileggi et al., 2015]. Van Zyl and colleagues investigated whether
echolalia could have a communicative purpose, by coding children’s interactive behavior
(for e.g., initiation, turn-taking, and eye contact) with a familiar adult. They reported that
immediate echolalia was relevant, and displayed meaningful information that maintained
social interaction [van Zyl et al., 1985].

Social-Cognitive and Developmental Neuroscience — Knowledge Gaps in SSA

A very significant body of research has emerged from high-income countries on the social-
cognitive and developmental neuroscience of ASD [Loth et al., 2016; Milosavljevic et al.,
2016; Thomas, Davis, Karmiloff-Smith, Knowland, & Charman, 2016]. Many of these
fundamental studies have contributed to the development of diagnostic and screening tools,
and interventions for ASD [Mundy et al., 2007; Mundy, Sullivan, & Mastergeorge, 2009].

The handful of studies identified in this scoping review, all from South Africa, examined a
few specific themes (theory of mind, cradling bias, and the development of concept
formation) in small samples. We recommend that neuroscience research programmes in SSA
aim to examine questions of significance to local communities, use methods that are
applicable in low-resource environments, and ensure that findings can be translated into
these low resource environments. Needless to say, neuroscience studies should clearly be
embedded in high-quality phenotyping of participants.

Future Directions

In this comprehensive scoping review, we aimed to find all peer-reviewed articles ever
published on ASD in SSA. The goal was to generate a map of the ASD research landscape
in SSA so that we could identify knowledge gaps relevant to clinical service development,
education and training, research, and policy.

In comparison to other continents, SSA had the lowest number of articles on ASD (7= 120),
with North Africa (7= 121) and South America (7= 348) in second and third place. This
observation supports earlier findings indicating the dearth of research on ASD and other
disabilities in these regions of the world [Elsabbagh et al., 2012]. In spite of the fact that
Africa is the second largest continent after Asia, we were able to identify only 53 peer-
reviewed articles about ASD that reported data on participants who lived in SSA. The
majority of outputs were from South Africa or Nigeria, yet represented only 42 articles. We
summarized findings based on a number of themes, and presented key aspects of the
knowledge gaps for each theme.
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Given the low number of peer-reviewed ASD publications from SSA, we are cautious not to
draw any firm conclusions about the state of ASD in this region. We hope that the
knowledge gaps (Table 1) identified can form the basis for “next steps” to improve
knowledge about ASD and quality of life for those living with ASD in SSA.

Apart from the themes summarized in the review, there were a number of notable thematic
absences, which we believe are equally important to include in future ASD research agendas
in SSA. Firstly, it remains the case that there are no true studies of the prevalence of ASD in
SSA. Itis clear from the review that standardized phenotyping tools will be required before
high-quality epidemiological research can be performed. In the interim, whole-population
counts of children known with disabilities or in specialist schools for ASD across SSA may
start to give a sense of the scale and distribution of the needs of those with ASD and other
neurodevelopmental disorders in SSA whilst avoiding many of the ascertainment biases
from clinic samples.

We were struck by the absence of peer-reviewed data on early intervention and education-
related aspects of ASD. We were not able to identify any articles on early intervention
programmes, types of schools, access, training, curricula, in-school ASD interventions, or on
health/education systems interfaces. We also could not find any publications on transitional
care arrangements from school-aged to adult services for individuals with ASD in SSA. We
found no publications that examined any aspects of ASD exclusively in adults. Clearly, these
are all themes of great importance to all communities who live with ASD.

A further theme that was absent from the ASD literature in SSA was on the potential use of
technology for screening, diagnosis, training, or treatment of ASD. Given the rapid
developments in technologies for ASD around the globe [Grynszpan, Weiss, Perez-Diaz, &
Gal, 2014], and given the increasing access in SSA to internet and mobile technologies
[Betjeman, Soghoian, & Foran, 2013], this too may be an important avenue for future
exploration in SSA.

Whilst the lack of data about ASD in SSA presented in this scoping review and noted
elsewhere in the literature [Abubakar, 2016; Elsabbagh et al., 2012; van Schalkwyk, Beyer,
& de Vries, 2016] risk presenting a bleak and insurmountable scenario, we propose that,
from a global health perspective, SSA may present many unique and exciting opportunities
to contribute to the ASD knowledge-base and to make a meaningful clinical impact. The
very low baselines in clinical services, knowledge, and pathways to care may present unique
opportunities to develop clinical care, training programmes and integrated health/education
systems “from the ground up” using community-based participation and high-quality
implementation science approaches [Bird et al., 2011; Bowen et al., 2009; Lund, Tomlinson,
& Patel, 2016; Petersen et al., 2016; Proctor et al., 2011]. Another compelling opportunity in
SSA may be integration of genetic/genomic and environmental data (Abubakar et al., 2016).
This may allow us to study a range of putative environmental contributors to ASD. For
instance, parenting, child-rearing practices, diets and environmental toxins may differ vastly
in a very rural SSA community from a highly industrialized high-income country. Such
information could contribute to our global understanding of these factors in relation to ASD
and related neurodevelopmental disability. SSA has some of the highest rates of infectious
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diseases, and this may therefore allow powerful opportunities to investigate interactions
between communicable (such as HIV, TB, and Malaria) and non-communicable diseases
(such as ASD and related neurodevelopmental disorders).

Apart from expanding the thematic breadth and depth of ASD research in SSA, it is
important to emphasize the broader needs in order to achieve these goals in SSA and in other
low resource environments. As outlined in an earlier commentary (Abubakar et al., 2016) we
need to enhance awareness about ASD in all communities and to all stakeholders from
parents to policymakers. We need to increase our advocacy in a positive way to engage
clinical, educational, research, and policy-making stakeholders around ASD and related
neurodevelopmental disabilities. Education and training about ASD should be implemented
across all levels of health, education, and the social care sector. This way, we will build
knowledgeable leadership to improve health, education and social care systems to meet the
needs of people with ASD in SSA. The very limited research on ASD in SSA to date
emphasizes the need to develop research infrastructure, research funding, and research
capacity in ASD across the lifespan. We believe that training a highly-skilled next generation
of neurodevelopmental clinicians, educators, and researchers working in partnership with
families, communities, and governments in SSA can truly transform the ASD landscape in
this region of the world.
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Figure 2.

Publications about ASD around the globe. The figure shows the humber of publications ever
published on ASD by continent.
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Figure 3.

Publications about ASD in sub-Saharan Africa. The figure shows the number of peer-
reviewed, data-containing publications ever published on ASD by country.
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Table Il

Recommendations for Future Research on Autism Spectrum Disorders in Sub-Saharan Africa Based on
Knowledge Gaps Identified in This Review

Theme

Recommendation for Next Steps

Phenotyping studies

Genetics of ASD

ASD risk factors

Screening and diagnosis

Professional knowledge

Intervention for ASD

Family perspectives

Social-cognitive and
developmental
neuroscience of ASD

Unexplored themes in sub-
Saharan Africa

Using DSM/ICD criteria is not sufficient to quantify the range of ASD characteristics

« Use validated and accepted phenotyping instruments wherever possible

« Move from simple categorical descriptions (ASD yes/no) to more dimensional descriptions including for
example ASD specifiers, levels of severity, level of expressive language and comorbidities

« Ensure that researchers receive appropriate training and supervision in the use of phenotyping tools

SSA may be able to make unique contributions to understanding of the genetics of ASD
« Explore the genetic heterogeneity of ASD in SSA populations

« Examine the interplay between genetic and environmental factors in SSA

 Ensure that this is done in well-phenotyped populations

SSA may be able to make unique contributions to understanding of ASD risk factors
« Examine the interplay between genetic and environmental factors in SSA
« Examine the interplay between communicable and non-communicable diseases in SSA

Standardized, validated and globally-accessible tools for screening and diagnosis are required

« Perform validation studies of existing screening and diagnostic tools in settings where they have not been used
« Consider the cultural appropriateness, acceptability, and affordability of screening and diagnostic tools

« Evaluate the potential of introducing method bias when evaluating tools developed in high-income settings in
low-income settings (e.g. language use, materials used, literacy levels, activities, expectations of the child)

« Support the development of globally-acceptable, culturally-fair and open-access tools for screening, diagnosis
and phenotyping of ASD and related neurodevelopmental disorders

Determine what relevant professional groups currently know about ASD and develop strategies to increase their
knowledge, skills and attitudes

 Develop standardized curricula for the education of healthcare, social care and educational professionals

« Evaluate the impact of training on knowledge, skills and attitudes

« Perform studies to evaluate cultural beliefs of professionals about ASD (including stigma)

« Target knowledge, skills and attitudes of policy-makers and government officials

Identify, develop and implement evidence-based interventions that are accessible to all

« Interventions should range from ultra-low to ultra-high intensity, with an emphasis on making low-intensity
interventions available to all families

« Focus on parent/caregiver-led interventions

« Identify the most appropriate parent/caregiver “coaches” in individual countries/regions

« Integrate interventions into existing systems of care to ensure that interventions can be scaled-up in
communities

Listen to families who live with ASD and incorporate their needs and desires into service development,
intervention-planning, research, and policy-making

« Perform studies to understand parental perspectives across SSA

« Do not assume that all perceptions and journeys will be the same

« Use high-quality qualitative and mixed-method approaches

« Use contextual knowledge gained from families to inform local/regional programmes

Develop high-quality, meaningful social-cognitive and developmental neuroscience research programmes

« Ensure that this research can be translated in low-resource environments

« Consider carefully the benefit to individuals with ASD, their families and their communities

« Ensure social-cognitive and developmental neuroscience studies are embedded in high-quality phenotyping of
participants

The scoping review identified a number of important themes that have never been explored in sub-Saharan Africa
to date

« Epidemiology of ASD

« Early interventions, including naturalistic, developmental behavioral interventions (NDBIs)
« Education and education systems

« Transitional care from childhood to adult services

« Adults with ASD

« Use of technology for screening, diagnosis, training and monitoring

ASD, Autism spectrum disorder; SSA, sub-Saharan Africa.
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