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ABSTRACT

Introduction Problematic sleep is a major threat to health
and quality of life among adolescents. Hence, to provide
directions for research and interventions, there is a need
to examine the literature on adolescent sleep health in
Africa. However, available studies on adolescent sleep
health in Africa have not been properly mapped. Thus,
this scoping review aims to investigate the extent and
type of available evidence concerning sleep health among
adolescents in Africa and to highlight the relationship

of adolescent sleep health with adverse mental health
outcomes and cardiometabolic risk factors. The review will
further highlight areas of agreement and controversies on
adolescent sleep health, and identify evidence gaps that
require research attention across the continent.

Methods and analysis This scoping review will be
conducted using Arksey and 0’Malley’s six-step procedure.
Thus, we have prepared this protocol according to the
framework for scoping reviews developed by the Joanna
Briggs Institute. To identify eligible studies, we will search
MEDLINE, Scopus, PsycINFO, AJOL, JSTOR, HINARI and
Google Scholar. The review will include all published
articles in English, French, Spanish, Portuguese and ltalian
languages on adolescent sleep health in Africa from the
inception of the databases, while relevant information will
be extracted from included studies using an adapted data
extraction tool. The results will be presented using tables
and charts as appropriate.

Ethics and dissemination The scoping review does not
require ethical approval because the publications to be
used for the review are publicly available and the study
does not involve contact with humans or other animals as
research participants. Furthermore, clinical records will
not be used for the study. Upon completion, findings from
the study will be disseminated through presentations at
scientific meetings and publication in a relevant peer-
reviewed journal.

Scoping review registration Open Science Framework
(https://osf.io/5sjwa/).

INTRODUCTION

Sleep health is an important component of
overall health. It was first defined in 2014
by Buysse' as ‘a multidimensional pattern
of sleep-wakefulness, adapted to individual,
social, and environmental demands, that
promotes physical and mental well-being’.
Good sleep health is characterised by subjec-
tive satisfaction, appropriate timing, adequate

.2 F Xavier Gomez-Olivé,®
Biliamin O Popoola,* Adesegun Olayiwola Fatusi

.58 Karine Scheuermaier?

STRENGTHS AND LIMITATIONS OF THIS STUDY

= By interrogating the association of adolescent sleep
health with mental health and cardiometabolic risk
(CMR) in the wide cultural and geographical context
of Africa, the review will provide the needed evi-
dence to elicit action for improved adolescent health
in Africa.

= The scoping review will capture studies published
in the major languages spoken on the African conti-
nent to ensure inclusivity.

= As a limitation, the review will not analyse the size
of the effects of the relationship between adolescent
sleep health, mental health and CMR factors.

duration, high efficiency and sustained alert-
ness during waking hours." Sleep health
has since evolved as a concept that explains
the role of sleep as a cause or determinant
of adverse health outcomes and morbidity
rather than just a consequence or symptom of
ill health.* Furthermore, the understanding
of the concept of sleep health is widening the
focus of sleep medicine beyond seeing poor
sleep as a cause of sleep disorders to iden-
tifying sleep health as a predictor of overall
health.' ° Thus, sleep health has emerged as
a holistic view of sleep and its multiple char-
acteristics: duration, quality, alertness, timing
and continuity.* Sleep variability or regularity
is being considered as an additional charac-
teristic." While earlier studies have focused on
the concept of sleep health as it relates to the
adult population, there is growing evidence
of its applicability to child and adolescent
health.*” Hence, it is important to investigate
the available evidence on the sleep health of
adolescents in Africa.

While poor sleep is widely recognised as an
important cause of morbidity, research on the
subject is lacking both in quantity and quality
in Africa.’” Studies in high-income countries
(HICs) have associated short sleep duration
(SD) with increased physical and behavioural
problems.*®? Nevertheless, evidence on the
role, extent and scope of the various aspects
of sleep health characteristics such as SD,
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sleep quality, sleep chronotype (SC) and bedtime vari-
ability (BV) of adolescents in Africa has not been well
reviewed or synthesised. Thus, there is a need for a review
to examine the available evidence on adolescent sleep
health, and the determinants and possible outcomes for
adolescent sleep health in Africa.

Furthermore, existing studies have highlighted racial
and social disparities in sleep health."”* Some dispari-
ties have been described among people living in urban-
ised communities when compared with dwellers of rural
communities. This suggests that differences may exist
in the sleep health dynamics of adolescents in Africa
when compared with adolescents in other low/middle-
income countries as well as those in HICs. Similarly, there
may be similarities or differences in the sleep health of
adolescents dwelling in the various regions of the African
continent. The sleep characteristics of adolescents in sub-
Saharan Africa may be differentfrom that of their counter-
parts in North Africa. Conversely, the sleep characteristics
of adolescents within the entire African continent may
be similar due to similarities and overlap of cultures,
including the nomadic culture which cuts across the
countries in North and West Africa. Furthermore, there
may be disparities in the sleep health of rural-dwelling
versus urban-dwelling adolescents in Africa. Thus, a
detailed review of existing studies on African adolescents’
sleep patterns and the sleep problems among adolescents
residing in all the regions of the continent may help
understand the effects of culture, religion, natural light
exposures and electricity on adolescent sleep health.

In addition, there is a need to collate the available
evidence on the contributory factors and outcomes asso-
ciated with poor sleep health. The social determinants of
sleep problems in adolescents have been well described
in HICs using various models, especially the socioecolog-
ical model."™™ The leading factors identified by these
studies were excessive screen use, early school start times,
the burden of homework, caffeine use and parental influ-
ences.!o!8 However, the available studies on the social
determinants of sleep health in Africa have not been well
explored among the adolescent population.

Many studies of adolescent sleep are based on SD as
the main sleep variable measured. Other variables such as
BV, sleep quality and SC have not been well explored.'
However, emerging evidence suggests that SC and BV
may be more important measures of sleep health.*' ™
Thus, there is a need to synthesise the mechanisms by
which other sleep health variables such as SC contribute
to adolescent sleep problems. This will bring more under-
standing of the concept of sleep health as it relates to
adolescent sleep, particularly in the context of Africa.

Aside from the sociodemographic variables, emerging
pieces of evidence have shown links between cardiometa-
bolic diseases and poor sleep.” ** This suggests a possible
association between cardiometabolic risk (CMR) and
sleep health. CMR refers to an increased predisposi-
tion to cardiovascular disease, diabetes and metabolic
syndrome.”” The markers of CMR include cardiovascular

risk factors such as weight-height ratio, body mass index,
blood pressure, heart rate and measures of adiposity
such as waist circumference, waist-hip ratio, body fat
percentage and superficial fat thickness.?® ? Others
include fasting blood sugar, homeostatic model of insulin
resistance, Matsuda index, lipid profile and inflamma-
tory markers, among others.”**® These factors have been
linked to various sleep parameters such as short or long
SD, poor sleep quality, SC, bedtime irregularity and intra-
individual variability (IIV) in bedtime."” *! Also, a high
CMR in adolescence has been associated with a higher
risk of cardiovascular disorders in adulthood, in partic-
ular young adulthood.*

However, inconsistencies in findings limit the generalis-
ability of many suggested associations between sleep and
CMR. The majority of these studies are cross-sectional in
design and suggest a bidirectional relationship between
poor sleep and CMR."* Furthermore, a gender disparity
was observed between short SD and increased adiposity
in females suggesting the need for an improved under-
standing of the mechanisms of the association.”®*' The
postulated mechanisms for the adverse effects of sleep
disruption on CMR include inflammation, increased
oxidative stress and endothelial dysfunction, elevated
ghrelin and leptin levels, etc.** **** However, the types of
sleep disruption associated with CMR are mainly those
with altered circadian rhythms such as IIV or bedtime
irregularity."? ' ® Thus, the collation of evidence from
existing studies is needed to identify research gaps and
suggest the direction for future research.

Studies in HICs suggest an association between poor
sleep and adverse health outcomes.” *** In some African
countries, there is an already worrisome increase in non-
communicable diseases (NCDs).* 7 This is mainly due to
changes in lifestyles and the consequent increase in the
risk factors for NCDs.”® Sleep problems in adolescents,
especially circadian misalignment or BV, have been linked
with NCDs such as diabetes, cardiovascular diseases and
cancers.”* ** In addition, the presence of risk factors for
the development of NCDs such as obesity has been linked
to sleep problems.*® *”*! Furthermore, obesity and poor
sleep have been recognised as dual epidemics in adoles-
cents worldwide.? However, the attention of researchers
appears skewed towards obesity, while sleep problems and
health outcomes have not been well explored.

The association between sleep health and the mental
health of adolescents needs to be well studied. Sleep
problems have been reported to result in adverse
mental health outcomes such as anxiety, depression and
behavioural disorders.*™* Many mental health disorders
have sleep disturbances as a component of their symp-
tomatology.” In addition, sleep problems can be an early
pointer to the existence of a mental health disorder and
sleep is a modifiable factor that can be targeted in mental
health promotion programmes.** Furthermore, many of
the medications used in treating mental health conditions
have significant effects on sleep architecture and quality.*
Thus, the relationship between sleep and mental health
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is multidimensional. According to the WHO, ‘mental
health is more than the absence of mental health disor-
ders’.** Mental health problems occur for one in seven
adolescents."” Also, many of the determinants of mental
health in adolescents contribute to sleep health.** These
determinants would be worth exploring among African
adolescents. Thus, this scoping review will include studies
on the relationship between sleep health variables and
the mental health of African adolescents.

After conducting preliminary searches on MEDLINE,
the Cochrane Library of Systematic Reviews and Joanna
Briggs Institute (JBI) Evidence Synthesis, no existing or
underway systematic or scoping review on the topic was
identified. Thus, the objective of this scoping review will
be to assess the extent of the literature on adolescent sleep
health in Africa. We present here the methods proposed
for this scoping review.

Review questions

1. What are the key concepts, beliefs and cultural practic-
es on sleep health in adolescents in Africa?

2. How have publications in adolescent sleep health
evolved in Africa?

3. What are the geographical distribution, trends, sourc-
es and types of evidence available on adolescent sleep
health in Africa?

4. What disparities exist in sleep health among rural ver-
sus urban-dwelling African adolescents?

5. What are the barriers and facilitators to good sleep
health among rural and urban-dwelling adolescents in
Africa?

6. What relationship exists between sleep health and
mental health among adolescents in Africa?

7. What relationship exists between sleep health and
CMR among adolescents in Africa?

8. What association exists between sleep health and
school schedule among adolescents in Africa?

9. What interventions have been implemented for im-
proving the sleep health of adolescents in Africa and
how effective have they been?

METHODS AND ANALYSIS

Study design

This scoping review will be used to map out literature
on the topic ‘Adolescent sleep health in Africa’. We will
be using the six-step procedure described by Arksey and
O’Malley.*® Thus, we have written this protocol according
to the framework for scoping reviews developed by the
JBI and the proposed scoping review will be conducted
following the JBI methodology for scoping reviews.* The
result will be presented following the Preferred Reporting
Items for Systematic Reviews and Meta-analyses extension
for scoping review (PRISMA-ScR).”

Search strategy

The search strategy will aim to locate published studies.
An initial limited search of MEDLINE (via PubMed) and
CINAHL will be undertaken to identify articles on the

topic. The text words identified in the titles and abstracts
of relevant articles, and the index terms used to describe
the articles will thereafter be used to develop a full search
strategy for MEDLINE (PubMed), Scopus, CINAHL,
AJOL, HINARI Summons and PsycINFO. The search
strategy, including all identified keywords and index
terms, will be adapted for each included database and/
or information source. Aside from database searching, a
reference snowballing approach will be deployed to iden-
tify more studies from the reference lists of screened and
eligible articles. The initial search strategy developed for
the study is presented in table 1.

Planned start and end dates
The study is planned to start in July 2023 and end by
August 2023.

Inclusion criteria

The scoping review will include all published articles
on the various sleep characteristics of adolescents, aged
10-19 years living in Africa from the inception of the
databases. We will include peer-reviewed publications in
English, French, Spanish, Portuguese, Italian and Arabic
languages since the official languages in most African
countries are anglophone, francophone, lusophone and
Arabic. This will enable appropriate inclusion and evalu-
ation of the evolution of publications over the years on
adolescent sleep health in Africa.

Exclusion criteria

Studies published in languages other than English, French,
Spanish, Portuguese, Italian and Arabic languages and
those based on geographical location outside Africa will
not be included in the review. Blogs, web pages, books,
conference presentations and other grey literature will
also be excluded from the review.

Types of sources

For comprehensive coverage of available evidence, the
scoping review will include analytical observational
studies (epidemiological studies) including prospective
and retrospective cohort studies, case—control studies and
analytical cross-sectional studies. In addition, the review
will consider descriptive observational study designs
including case series, individual case reports and descrip-
tive cross-sectional studies for inclusion. In addition,
studies from experimental and quasi-experimental study
designs including randomised controlled trials, non-
randomised controlled trials, before and after studies and
interrupted time-series studies will be included. Qual-
itative studies that focus on qualitative data including,
but not limited to, designs such as phenomenology,
grounded theory, ethnography, qualitative description,
action research and feminist research will be considered
for inclusion. In addition, relevant systematic reviews that
meet our inclusion criteria will also be for inclusion in
the review. Only studies available in the full text will be
included in the review.
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Table 1

Initial search strategy for MEDLINE (via PubMed)

Search strategy

Sleep[Mesh] OR “Sleep quality”[Mesh] OR “Circadian rhythm”[Mesh] OR “Sleep hygiene”[Mesh] OR “Sleep
duration”[tw] OR “sleep chronotype*“[tw] OR “Bedtime variabilit*“[tw] OR “Sleep pattern*“[tw] OR “Total sleep time”[tw]
OR “Sleep efficienc*“[tw] OR “Sleep sufficienc*“[tw] OR “Sleep habit*“[tw] OR sleep[tw] OR “Sleep Deprivation”[Mesh]
OR “Sleep Deprivation/complications”[Mesh] OR “Sleep Initiation and Maintenance Disorders”[Mesh] OR “Sleep Wake
Disorders”[Mesh] OR “Disorders of Excessive Somnolence”[Mesh] OR Parasomnias[Mesh] OR “Sleep disorder*“[tw]
OR “Sleep insufficienc*“[tw] OR “Sleep difficult*“[tw] OR Insomniaftw] OR Hypersomnia[tw] OR “Excessive daytime
sleepiness”[tw] OR “Sleep-related movement disorder*“[tw] OR “Sleep-related breathing disorder*“[tw] OR “Sleep
apnoea”[tw] OR “Sleep apnea”[tw] OR “Obstructive sleep apnoea”[tw] OR “Obstructive sleep apnea”[tw] OR “Daytime

Adolescent[Mesh] OR Youth[tw] OR “Young people”[tw] OR Teenager*[tw] OR adolescent[tw]
“Africa, Western”[Mesh] OR “Africa, Southern”[Mesh] OR “Africa south of the Sahara”[MeSH] OR “Africa,

Eastern”[Mesh] OR “Africa, central’[MeSH] OR “Africa, Northern”[Mesh] OR Cameroon[tiab] OR “Central African
Republic”[tiab] OR Chadltiab] OR Congo[tiab] OR “Democratic Republic of the Congo”[tiab] OR “Equatorial
Guinea”[tiab] OR Gabon[tiab] OR “Sao Tome and Principe”[tiab] OR Burundiftw] OR Djibouti[tiab] OR Eritrea[tiab]

OR Ethiopia[tiab] OR Kenya[tiab] OR Rwanda[tw] OR Somalia[tiab] OR “South Sudan”[tiab] OR Sudan(tiab]

OR Tanzania[tiab] OR Uganda[tiab] OR Angola[tiab] OR Botswana[tiab] OR Eswatini[tiab] OR Lesotho[tiab] OR
Malawi[tiab] OR Mozambique[tiab] OR Namibia[tiab] OR “South Africa”[tiab] OR Zambia[tiab] OR Zimbabwe][tiab] OR
Benin[tiab] OR “Burkina Faso”[tiab] OR “Cabo Verde”[tiab] OR “Cote d'lvoire”[tiab] OR Gambia[tiab] OR Ghanaltiab]
OR Guinea[tiab] OR Guinea-Bissaul[tiab] OR Liberia[tiab] OR Mali[tiab] OR Mauritania[tiab] OR Niger[tiab] OR
Nigeria[tiab] OR Senegaltiab] OR “Sierra Leone”[tiab] OR Togol[tiab] OR Algeria[tiab] OR Egypt[tiab] OR Libya[tiab] OR

#1
sleepiness”[tw] OR “sleep deprivation”[tw]
#2
#3
Morocco[tiab] OR Tunisia[tiab] OR “cape verde”[tiab]
#4 #1 AND #2 AND #3

Study/source of evidence selection

Following the search, all identified citations will be
collated and uploaded into the Mendeley citation
management software for deduplication. Following this,
titles and abstracts will then be screened by two indepen-
dent reviewers for assessment against the inclusion and
exclusion criteria for the review. The full text of selected
citations will be assessed in detail against the inclusion
criteria by two or more independent reviewers. Reasons
for the exclusion of studies whose full text does not meet
the inclusion criteria will be recorded and reported in
the scoping review. Any disagreements that arise between
the reviewers at each stage of the selection process will
be resolved through discussion, or with an additional
reviewer. The results of the search and the study inclu-
sion process will be reported in full in the final scoping
review and presented in a PRISMA-ScR™ flow diagram
(figure 1).

Patient and public involvement
None.

Data extraction

Data will be extracted from studies included in the
scoping review by two independent reviewers using a
data extraction tool developed by the team (table 2),
adapted from a previous scoping review on adolescent
reproductive health in Africa.”’ The data extracted will
include specific details about the participants, concept,
context, study methods and key findings relevant to the
review questions. A draft extraction form will be provided
in the report of the scoping review. The draft data
extraction tool will be modified and revised as necessary

during the process of extracting data from each included
evidence source. Modifications will be detailed in the
scoping review. Any disagreements that arise between the
reviewers will be resolved through discussion or with an
additional reviewer. Where required, authors of papers
will be contacted to request missing or additional data.

Data analysis and presentation

We intend to map available evidence on adolescent sleep
health in Africa. For this, we will characterise sources
of evidence through the descriptive presentation of
the yearly publication rates of adolescent sleep studies
included in the scoping review and the countries of
publication of the studies included in the review. Further-
more, extracted data from included publications will be
presented according to the study design and sleep themes
investigated by performing a basic qualitative content
analysis of the publications. By using the thematic content
analysis, pertinent qualitative data (texts) extracted from
all studies included in the review will be synthesised and
descriptively presented under themes that address the
review questions.

Specifically, the review will use the three phases of qual-
itative content analysis described by Pollock et al’® In the
preparation phase, the deductive approach will be used
to map the data to established frameworks (sleep quality,
SD, presence of sleep disorders, sleep as a comorbid
condition with mental health) within the literature. The
second phase, the organising phase, will involve open
coding to allocate concepts or characteristics in the
mapped data into overall categories. Thereafter, we will
organise the categories of data into themes, based on the
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Figure 1

Flow chart.’® The PRISMA-ScR flow diagram shown will be used to illustrate the processes involved in conducting

this scoping review. These processes are (1) identification: to state the number of articles identified and the respective sources.
The number of the duplicates found and removed will also be provided; (2) screening: the total number of articles screened will
be provided here; (3) eligibility: the details of the number of full-text articles assessed for eligibility, the number of eligible studies
and the number of studies that were excluded; (4) included: this section provided the number of studies included following
quality appraisal, data extraction and thematic analysis, respectively. PRISMA-ScR, Preferred Reporting ltems for Systematic

Reviews and Meta-analyses extension for scoping review.

review questions, to draw appropriate conclusions from
the findings. For these steps, we will use the NVivo V.12
software. Using the NVivo software, the primary author
will chart the results obtained from the publications
and identify the main themes, while other authors will
give feedback and review the synthesised results. These
results will include themes and conclusions relating to
adolescent sleep in Africa, rural versus urban disparities,
the association between sleep and CMR and the associa-
tion between sleep and mental health. The final results
will be validated by the last author who is a specialist in
sleep research and the third author who is a librarian.
We will conduct the validation of sources using a test set

of pre-identified relevant publications that should be
captured using the database search. Following the first
database search, we will check the identified publica-
tions based on our predetermined strategy to ascertain
the comprehensiveness of the search. We will use the
information obtained to make the appropriate changes
to the search strategy if needed. In the reporting phase,
the bibliographical characteristics of studies included in
the review will be presented through the use of tables and
charts. These tables and charts will describe the publica-
tion year, country of publication, authorship information,
study design and settings, funders, sample size and other
available relevant information about the articles. Visual
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Table 2 Data extraction tool (adapted from a scoping review by Ajayi et al®')

Main category

Subcategory

Description

Author
Lead author

Funder(s)

Title

]Journal

Year of publication
Aim/objectives
Year of research

The country where the study
was conducted

Study setting

Subregion where the study was
conducted

Type of study
Type of source

Is the study an intervention
study or focusing on describing
the problem

Thematic focus

Methodology

Results

Conclusion
Limitations

CMR, cardiometabolic risk.

presentation tools such as word clouds, tree graphs and
waffle charts will also be used in presenting the results as
appropriate. The key findings and gaps will thereafter be
presented in a narrative summary within the text of the

review.

If describing a problem

If an intervention study

Study design

Population
Sampling strategy
Data collection
Outcome measures
Data analysis

Reported outcomes

Key findings

Indicate where the lead author is based (we will determine if a lead
author is African or non-African by the institutional affiliation of the
author)

Indicate the funder (eg, Africa, European, USA, other North America)

Describe the stated aim and objectives of the study

Indicate the country(ies) where the study was conducted

Specify the location of study sites (eg, district(s))
Indicate the subregion study was conducted

Indicate the study type (eg, primary research, secondary analysis,
review, commentary, document analysis or discourse analysis)

Indicate the type of publication (eg, journal article, book chapter,
report, thesis)

Indicate whether the study described a problem or examine the
effect of an intervention

Identify the area of focus (eg, sleep pattern, sleep duration, sleep
quality, sleep hygiene/habits, sleep apnoea, other sleep problems,
sleep chronotype, risk and protective factors, association with CMR
factors, association with other health outcomes)

Describe the nature of the intervention

Specify the study design adopted (eg, cross-sectional design,
case study, prestudy, post-study design, longitudinal study, mixed
methods, randomised controlled trial, qualitative study, review
study)

Describe the characteristics of the target population
Describe how sampling was done if applicable

Specify the methods of data collection

Indicate the outcome measures for quantitative studies
Indicate method of data analysis

Indicate the prevalence reported
Highlight the determinants reported

Summarise the key findings
Highlight the main conclusion of the study
Describe the study limitations

ETHICS AND DISSEMINATION

The scoping review does not require ethical approval
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