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Abstract

Background: Several studies have reported on factors influencing adolescent pregnancies and the associated
outcomes, but evidence from a systematic review is limited, especially in sub-Saharan Africa where the greater
burden lies. Establishment of accurate epidemiological data on the rates of adolescent pregnancy, its predictors,
and adverse outcomes (maternal and neonatal) may have important implications towards attainment of the
Sustainable Development Goals.

Methods: This will be a systematic review of studies reporting predictors of adolescent pregnancy and adverse outcomes
in sub-Saharan Africa published between January 2000 and December 2017. The following databases will be searched:
PubMed/MEDLINE, Excerpta Medica Database (EMBASE), SCOPUS, Popline, Africa Wide Information, African Index Medicus,
Google scholar and the Cochrane library. Three authors will independently screen all potential articles for eligibility as guided
by the selection criteria. The Stata statistical software will be used in analysing the data. Appropriate meta-
analytic techniques will be used to pool prevalence estimates from studies with similar features, overall and
by major subgroups as warranted. Heterogeneity of studies will be evaluated by the χ2 test on Cochrane’s Q
statistic. Publication bias will be sorted for using funnel plot analysis and Egger’s test. Qualitative synthesis will
be used where data are insufficient to produce a quantitative synthesis. This protocol is reported according to
Preferred Reporting Items for Systematic Reviews and Meta-Analysis Protocols (PRISMA-P) 2015 guidelines.

Discussion: This systematic review and meta-analysis is expected to serve as a template for designing adolescent-
friendly preventive and control programmes to help curb the ever-growing burden of adolescent pregnancies, and as
a guide for future research.
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Background
Adolescence is defined as all persons aged 10 to 19 years,
and it is further subdivided into younger adolescents (10
to 14 years) and older adolescents (15 to 19 years) [1].
In developed and developing nations alike, adolescent
pregnancy is of growing public health importance with
approximately 11% of global births occurring in girls
aged 15 to 19 years, and about 95% of these births occur
in low and middle countries (LMICs) [2]. The regional
burden in LMICs is more in sub-Saharan Africa (SSA),
where it is estimated that about half of the women gave
birth before the age of 20 years, with a resultant high
pregnancy-related morbidity and mortality [3, 4].
In Africa, a quarter of the estimated 6 million unsafe

abortions and 22,000 abortion-related deaths annually
occur among women aged 15–19 years [5], suggesting
that adolescent pregnancy is often not the result of a
deliberate choice. In these settings, adolescent pregnancy
is a multifaceted problem and, among others, exposes
these young girls to a variety of medical, socio-cultural
and economic risks. Factors such as marital status, pov-
erty, culture, inadequate knowledge on sexual education/
contraceptive use, gender-based violence/inequalities
and substance abuse have been implicated as some
predictors of adolescent pregnancy [6–8]. These young
mothers face a higher risk of dropping out of school and
social exclusion from family members, teachers and
peers which may have a long-lasting negative impact on
their physical and mental health [9–12]. Also, increased
risk of adverse pregnancy outcomes including stillbirth,
preterm birth, low birthweight, perinatal death,
obstructed labour, perineal tears, obstetric fistulae, post-
partum haemorrhage and maternal deaths have been
noted to occur among adolescent girls [13–17]. Further-
more, it has been observed that babies born to
adolescent mothers have a significantly increased risk of
living in poverty, poor school performance and being
unemployed later in life [18]. All these have substantial
costs to society and contribute to the vicious cycle of
ill-health, neglect and poverty worldwide [2, 15, 19].
Thus, giving the considerable variability and somewhat

controversial views on predisposing factors (predictors) and
outcomes of adolescent pregnancy [16, 17, 20, 21], there is
a consequent need for a large and high-quality study, espe-
cially from LMICs where most of the adverse outcomes are
documented to occur. Along these lines, a systematic
review is therefore necessary to critically appraise existing
literature so as to provide an insightful and comprehensive
up-to-date evidence on factors influencing adolescent
pregnancy as well as the associated adverse outcomes.

General objective
The overall aim of the study will be to estimate the
prevalence of pregnancy, its predictors and outcomes

among adolescent girls in sub-Saharan Africa via a
systematic review and meta-analysis.

Review questions
This 17-year review is expected to answer the following
questions:

1. What is the prevalence of adolescent pregnancy in
sub-Saharan Africa?

2. What are the predictors of adolescent pregnancy in
sub-Saharan Africa?

3. What are the adverse maternal outcomes associated
with adolescent pregnancy in sub-Saharan Africa?

4. What are the adverse neonatal outcomes associated
with adolescent pregnancy in sub-Saharan Africa?

Methods
This review protocol is registered in the PROSPERO
International Prospective Register of systematic reviews
(Registration Number: CRD42017070773) and is written
and reported in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis Proto-
cols (PRISMA-P) 2015 Guidelines [22]. The items of this
checklist as fulfilled by this protocol are shown in
Additional file 1.

Eligibility criteria for considering studies for the review
Inclusion criteria

� Study designs and participants: observational studies
(cross-sectional, case-control and cohort studies) on
either the prevalence of pregnancy, its predictors
and/or outcomes among adolescent girls (10 years ≤
age < 20 years) residing in one of the countries in
sub-Saharan Africa.

� Study setting: Health facility or community-based
studies conducted in rural or urban settings within
sub-Saharan Africa.

� Time period: Studies published between January 1,
2000 and December 31, 2017 in the selected
databases.

� Language: No language restriction will be applied.
� For studies with duplicate results of the same study,

only the most comprehensive and up-to-date version
will be considered.

Exclusion criteria

� Interventional studies
� Studies lacking prevalence rates, predictors and/or

outcomes of adolescent pregnancy with absence of
data to compute the relevant effect sizes will be
excluded from quantitative analysis if the necessary
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information is still not accessible even after multiple
requests from the authors.

� Unpublished manuscripts and conference abstracts
as well as editorials, commentaries, reviews, letters
to editors and any publication without primary data.

Search strategy and identification of studies
Main database search
With the appropriate Boolean operators, we will use
Medical Subject Headings (MeSH) and combining
relevant text words with names of countries in sub-
Saharan Africa to search PubMed/MEDLINE for eligible
studies. If a country has changed its name over time,
both names will be included in the search. This main
search strategy (Table 1) will be adapted to fit with other
databases we intend searching including Excerpta
Medica Database (EMBASE), SCOPUS, Popline, Africa
Wide Information, African Index Medicus and the
Cochrane library. Articles returned by the search will be
saved to the Zotero V.4.0.29.10 software which will be
used to remove duplicates. The titles and abstracts of
the articles remaining after exclusion of duplicates will
be reviewed against eligibility criteria, and the full arti-
cles will then be accessed via PubMed, HINARI or the
corresponding journal’s site. Authors whose full articles
will not be accessible after numerous internet-based
searches will be directly contacted to provide them.

Reference lists
The reference lists of all eligible research articles will
also be scrutinised for additional potentially relevant
articles.

Grey literature
Other general and less precise search engines such as
Google Scholar will be searched for relevant material.

The authors of studies that will be selected for critical
appraisal will be contacted by email for the existence of
any unpublished literature, research in progress or un-
published data if warranted. In the event of no response
after repeated attempts to contact authors, the said
study shall be excluded.

Study records
Data management
After de-duplication of records by Zotero V.4.0.29.10
software, retained data will be uploaded to the Rayyan
software to facilitate online collaboration between inves-
tigators during the selection of eligible articles. A stan-
dardised pretested questionnaire containing inclusion
and exclusion criteria will be drafted by the investigators
to orient the screening of titles and abstracts.

Screening
The full text of all potentially eligible studies will be
rigorously reviewed by three independent reviewers
(CBS, SNN, and BSD) using the pretested questionnaire.
In case of unsettled disagreements between these
reviewers, the problem will be solved by a fourth
reviewer (SPC). A PRISMA flowchart will be produced
to reflect the entire review process and also detailing
potentially eligible studies which will be excluded with
reasons for their exclusion.

Data extraction and items
A data extraction sheet will be produced on IBM-SPSS
statistical software v.20 for Windows (SPSS Inc.,
Chicago, IL) and pretested by two investigators (CBS
and BSD) prior to data collection. Data from the differ-
ent studies to be included in the final analysis will then
be extracted by two independent investigators (CBS and
SNN), and any inconsistency will be reconciled through

Table 1 Planned search strategy in PubMed

Search(#) Search terms

1 Adolescent[MeSH terms] OR adolescent[tw] OR adolescents[tw] OR teen*[tw] OR youth*[tw] OR young[tw]

2 Pregnancy[MeSH terms] OR pregnancy[tw] OR pregnant[tw] OR gravid*[tw] OR parity[tw] OR deliver*[tw]

3 #1 AND #2

4 Africa[MeSH terms] or Africa[tw] OR “Africa South of the Sahara”[MeSH terms] OR “sub Saharan Africa”[tw] OR “sub Saharan African”[tw] OR
“subSaharan Africa”[tw] OR “subSaharan African”[tw] OR Angola[tw] OR Benin[tw] OR Botswana[tw] OR “Burkina Faso”[tw] OR Burundi[tw]
OR Cameroon[tw] OR “Cape Verde”[tw] OR “Central African Republic”[tw] OR Chad[tw] OR Comoros[tw] OR Congo[tw] OR “Democratic
Republic of Congo”[tw] OR Djibouti[tw] OR “Equatorial Guinea”[tw] OR Eritrea[tw] OR Ethiopia[tw] OR Gabon[tw] OR Gambia[tw] OR
Ghana[tw] OR Guinea[tw] OR “Guinea Bissau”[tw] OR “Ivory Coast”[tw] OR “Cote d’Ivoire”[tw] OR Kenya[tw] OR Lesotho[tw] OR Liberia[tw]
OR Madagascar[tw] OR Malawi[tw] OR Mali[tw] OR Mauritania[tw] OR Mauritius[tw] OR Mozambique[tw] OR Namibia[tw] OR Niger [tw] OR
Nigeria[tw] OR Principe[tw] OR Reunion[tw] OR Rwanda[tw] OR “Sao Tome”[tw] OR Senegal[tw] OR Seychelles[tw] OR “Sierra Leone”[tw] OR
Somalia[tw] OR “South Africa”[tw] OR Sudan[tw] OR Swaziland[tw] OR Tanzania[tw] OR Togo[tw] OR Uganda[tw] OR “Western Sahara”[tw]
OR Zambia[tw] OR Zimbabwe[tw] OR “Central Africa”[tw] OR “Central African”[tw] OR “West Africa”[tw] OR “West African”[tw] OR “Western
Africa”[tw] OR “Western African”[tw] OR “East Africa”[tw] OR “East African”[tw] OR “Eastern Africa”[tw] OR “Eastern African”[tw] OR “South
African”[tw] OR “Southern Africa”[tw] OR “Southern African”[tw]

5 3# AND #4
Limits: 01/01/2000 to 31/12/2017
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consensus or arbitration with a third investigator (SPC).
The following items will be extracted from the selected
studies: authors, year of study, year of publication and
journal, country where study was conducted, geograph-
ical region, language of publication, study design and
setting, duration of study, sample size, objectives, mean/
median age, age range, gravidity, parity, gestational age,
antenatal records and proportion of adolescent preg-
nancy, as well as its measures of association (χ2, ORs,
RR, CIs and p values) when available.

Assessment of methodological quality and risk of bias
The quality of included studies will be independently
scored by two reviewers (CBS and SNN). The STROBE
checklist [23] for observational studies will be used to
evaluate the quality of reporting in each paper. The Risk
of Bias Tool for Prevalence Studies developed by Hoy
and collaborators [24] (Table 2) and the ACROBAT-
NRSI tool provided by the Cochrane handbook will be
used to assess the risk of bias for each study, and results
will be presented in a table, accompanied by narrative
summaries.

Data synthesis, analysis and assessment of heterogeneity
The information on the data extraction sheet will be
exported to the Stata software (Stata Corp V.14, Texas,
USA), and analysis will be done. If extracted data are
insufficient for quantitative synthesis, we will proceed
only with qualitative synthesis; otherwise, after stabilis-
ing the variance of individual studies using the Freeman-
Tukey double arc-sine transformation [25], heterogen-
eity will be assessed using the χ2 test on Cochrane’s Q
statistic, as well as the I2 [26] and the tau-squared (τ2)
statistics. With low heterogeneity, we will proceed with
meta-analysis with pooled effect sizes and the corre-
sponding forests plots will also be generated. The
random effects meta-analysis models will be preferen-
tially reported over fixed-effects models to obtain an
overall pooled summary estimate of prevalence rates
across studies.
A meta-analysis will be performed to assess the associ-

ation between predisposing factors/outcomes and
adolescent pregnancy. Univariate proportion effect size
metric will be used to address objective 1 while odds
ratio/risk ratio metrics or correlations will be used to
address objectives 2, 3 and 4 as warranted. Where sub-
stantial heterogeneity will be detected, meta-regressions
and subgroup stratified analyses will be done to detect
its possible sources according to important study charac-
teristics such as study quality, study setting, study
design, sample size, adjusting for confounders or not
and any other relevant parameters identified during the
extraction. Any subgroup differences identified will be
described and interpreted accordingly. Cohen’s κ

coefficient will be used to assess inter-rater agreement
for study inclusion [27]. Funnel plots, as well as Egger’s
weighted regression methods, will be used to assess for
possible publication bias [28]. A p value < 0.1 will be
considered indicative of statistically significant publica-
tion bias.

Confidence in cumulative evidence
The Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) approach will be used
to assess for quality of evidence provided by the in-
cluded studies taking into account the study limitations,

Table 2 Risk of bias assessment tool (adapted from the Risk of
Bias Tool for Prevalence Studies developed by Hoy et al. [24])

Risk of bias item Response: Yes (Low
Risk) or No (High risk)

External Validity

1. Was the study target population a close
representation of the national population in
relation to relevant variables?

2. Was the sampling frame a true or close
representation of the target population?

3. Was some form of random selection
used to select the sample, OR, was a census
undertaken?

4. Was the likelihood of non-participation
bias minimal?

Internal Validity

5. Were data collected directly from the
subjects (as opposed to medical records)?

6. Was an acceptable case definition used
in the study?

7. Was the study instrument that
measured the parameter of interest (e.g.
prevalence of adolescent pregnancy) shown
to have reliability and validity (if necessary)?

8. Was the same mode of data collection
used for all subjects?

9. Was the length of the shortest
prevalence period for the parameter of
interest appropriate?

10. Were the numerator(s) and
denominator(s) for the calculation of the
prevalence of adolescent pregnancy
appropriate?

11. Summary item on the overall risk of
study bias

Low Risk of Bias: 8 or more “yes” answers.
Further research is very unlikely to change
our confidence in the estimate.
Moderate Risk of Bias: 6 to 7 “yes” answers.
Further research is likely to have an important
impact on our confidence in the estimate and
may change the estimate.
High Risk of Bias: 5 or fewer “yes” answers.
Further research is very likely to have an
important impact on our confidence in the
estimate and is likely to change the estimate
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indirectness, inconsistencies, imprecision and publica-
tion bias. Overall quality of evidence following assess-
ment will be graded as follows:

� High: if further research is unlikely to change the
effect estimates

� Moderate: if further research is likely to have a
considerable impact on effect estimates

� Low: if further research is capable of changing effect
sizes

� Very low: those in which there is uncertainty in
effect estimates

Reporting and potential amendments to protocol
We intend to publish this review according to the
PRISMA-P guidelines [29] for the reporting of systematic
reviews and meta-analysis protocols and the PRISMA
checklist will be published alongside the completed report.
In a bid to avoid any possibility of reporting bias, no fur-
ther amendments will be made to this protocol. However,
if amendments become inevitable, then it will be clearly
documented, justified and reported transparently.

Discussion
Adolescent pregnancy remains a significant public health
challenge and a developmental setback, especially in
sub-Saharan Africa where very high rates have been
reported with a resultant significant morbidity and mor-
tality. All these are happening within the backdrop of
high rates sexually transmitted diseases (STDs). Our
results will help to guide and formulate the content of
future adolescent-friendly preventive and control pro-
grammes. Such an inclusive programme, in-part, will
motivate a more pragmatic response to adolescent preg-
nancies, help monitor progress towards reducing its inci-
dence and possibly, help curb the high rates of STDs
including HIV/AIDS in sub-Saharan Africa. Conse-
quently, these will facilitate the overall attainment of the
Sustainable Development Goals (goals 1, 2, 3 and 4)
[30]. The findings will be published in a peer-reviewed
journal. Furthermore, we will submit it to appropriate
health and policy authorities and also present it at vari-
ous conferences. Future updates to the review are envis-
aged as more recent studies become available in order to
guide health service and inform policy solutions.
Possible limitations of this study would include:

� Predominance of poor quality studies on the subject
matter

� Significant heterogeneity of eligible studies which
may preclude further analysis

� Predominance of cross-sectional studies would
possibly make it difficult to reliably obtain or

ascertain predictors and outcomes of adolescent
pregnancies.

� The exclusion of unpublished studies, as well as
interventional studies may lead to loss of potential
substantial data if pre-test results were reported.

Additional file

Additional file 1: PRISMA-P 2015 checklist for a systematic review and
meta-analysis protocol on determinants and outcomes of adolescent
pregnancy in sub–Saharan Africa. (DOCX 19 kb)

Abbreviations
AIDS: Acquired immune deficiency syndrome; HIV: Human immune-deficiency
virus; LMICs: Low and middle countries; MeSH: Medical Subject Headings;
PRISMA-P: Preferred Reporting Items for Systematic Reviews and Meta-Analysis
Protocols; SSA: Sub-Saharan Africa; STDs: Sexually transmitted diseases

Acknowledgements
We thank the entire members of the Galactic Corps Research Group and
Professor Fru F. Angwafo III for their substantial input.

Funding
None

Availability of data and materials
The datasets that will be generated during and/or analysed during the current
study will be available from the corresponding author on reasonable request.

Authors’ contributions
CBS and SNN conceived and designed the protocol. CBS produced the
manuscript which was critically reviewed for methodological and intellectual
content by SNN, BSD and SPC. CBS is the guarantor of this review. All the
authors read and approved the final version of the manuscript.

Ethics approval and consent to participate
Given that this study is based on already published data, a formal ethical
approval will not be required.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1School of Life and Medical Sciences, Faculty of Population Health Sciences,
Institute for Global Health, University College London, WC1E 6BT, London,
UK. 2Galactic Corps Research Group (GCRG), Buea, Cameroon. 3Faculty of
Epidemiology and Population Health, London School of Hygiene and
Tropical Medicine, London, UK. 4Sporedata Research Inc, Durham, NC, USA.
5Health Services Partner Cameroon, Kumba, Cameroon. 6Clinical Research
Education, Networking and Consultancy (CRENC), Douala, Cameroon. 7Health
and Human Development (2HD) Research Group, Douala, Cameroon.
8Department of Internal Medicine, Douala General Hospital, P.O. Box 4856,
Douala, Cameroon.

Received: 1 August 2017 Accepted: 28 November 2017

References
1. WHO. The second decade: improving adolescent health and development.

Geneva: WHO; 2001.

Sama et al. Systematic Reviews  (2017) 6:247 Page 5 of 6

dx.doi.org/10.1186/s13643-017-0650-0


2. The World Health Organization (WHO). Maternal, newborn, child and
adolescent health. http://www.who.int/maternal_child_adolescent/topics/
maternal/adolescent_pregnancy/en/. Accessed 15 July 2017.

3. World Health Organization. Department of Child and Adolescent Health and
Development. Adolescent pregnancy – Unmet needs and undone deeds. A
review of the literature and programmes. 2007. http://apps.who.int/iris/
bitstream/10665/43702/1/9789241595650_eng.pdf. Accessed 15 July 2017.

4. UNFPA, 2012. Status report on adolescents and young people in sub-
Saharan Africa: opportunities and challenges. http://www.prb.org/pdf12/
status-report-youth-subsaharan-Africa.pdf. Retrieved 2016.

5. WHO (World Health Organisation). Health for the world’s adolescents: a
second chance in the second decade. Geneva. 2014. Retrieved from http://
apps.who.int/adolescent/seconddecade/files/1612_MNCAH_HWA_
Executive_Summary.pdf. Accessed 20 Nov 2017.

6. Bearinger LH, Sieving RE, Ferguson J, Sharma V. Global perspectives on the
sexual and reproductive health of adolescents: patterns, prevention, and
potential. Lancet. 2007;369(9568):1220–31.

7. Jonas K, Crutzen R, Borne B, Sewpaul R, Reddy P. Teenage pregnancy rates
and associations with other health risk behaviours: a three-wave cross-
sectional study among South African school-going adolescents. Reprod
Health. 2016;13 doi: 10.1186/s12978–016–0170–8.

8. Jewkes R, Morrell R, Christofides N. Empowering teenagers to prevent
pregnancy: lessons from South Africa. Cult Health Sex. 2009;11(7):675–88.

9. WHO. Building a better future for youth: learning from experiences and
evidence. Geneva: WHO; 2006.

10. Grant MJ, Hallman KK. Pregnancy-related school dropout and prior school
performance in KwaZulu-Natal, South Africa. Stud Fam Plan. 2008;39(4):369–82.

11. Brahmbhatt H, Kågesten A, Emerson M, Decker MR, Olumide AO, Ojengbede
O, et al. Prevalence and determinants of adolescent pregnancy in urban
disadvantaged settings across five cities. J Adolesc Health. 2014;55(6):S48–57.

12. Christofi des J, Jewkes K, Dunkle L, et al. Early adolescent pregnancy
increases risk of incident HIV infection in the Eastern Cape, South Africa: a
longitudinal study. J Int AIDS Soc. 2014;17:18585.

13. UNFPA. Motherhood in childhood: facing the challenge of adolescent
pregnancy: The State of World Population 2013. New York: United Nations
Population Fund; 2013. p. 163–96.

14. Nove A, Matthews Z, Neal S, et al. Maternal mortality in adolescents
compared with women of other ages: evidence from 144 countries. Lancet
Glob Health. 2012;2:e155–4. [PubMed: 25102848]

15. Ganchimeg E, Ota N, Morisaki M, Laopaiboon P, Lumbiganon J, Zhang B,
et al. Pregnancy and childbirth outcomes among adolescent mothers: a
World Health Organization multicountry study. BJOG. 2014;121(1):40.

16. Conde-Agudelo A, Belizan JM, Lammers C. Maternal-perinatal morbidity and
mortality associated with adolescent pregnancy in Latin America: cross-
sectional study. Am J Obstet Gynecol. 2005;192(2):342–9.

17. Althabe F, Moore J, Gibbons L. Adverse maternal and perinatal outcomes in
adolescent pregnancies: the Global Network’s Maternal Newborn Health
Registry study. Reprod Health. 2015;12(Suppl 2):58.

18. Wellings K, Wilkinson P, Grundy C, Kane R, Lachowycz, Jacklin P, et al.
Teenage pregnancy strategy evaluation: final report synthesis. 2005. URL:
http://dera.ioe.ac.uk/5525/1/RW38B.pdf. Accessed 18 June 2017.

19. Neal SE, Chandra-Mouli V, Chou D. Adolescent first births in East Africa:
disaggregating characteristics, trends and determinants. Reprod Health.
2015;12(13):13.

20. Stevens-Simon C, Beach R, McGregor J. Does incomplete growth and
development predispose teenagers to preterm delivery? A template for
research. J Perinatol. 2002;22:315–23.

21. Ganchimeg T, Mori R, Ota E, Koyanagi A, Gilmour S, Shibuya K, et al. Maternal
and perinatal outcomes among nulliparous adolescents in lowand middle-
income countries: a multi-country study. BJOG. 2013;120(13):1622–33.

22. Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for
systematic review and meta-analysis protocols (PRISMA-P) 2015 statement.
Syst Rev. 2015;4:1.

23. Von Elm E, Altman D, Egger M, Pocock S, Gøtzsche P, Vandenbroucke J. The
Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) statement: guidelines for reporting observational studies. Bull
World Health Organ. 2007;85:867–72.

24. Hoy D, Brooks P, Woolf A, et al. Assessing risk of bias in prevalence studies:
modification of an existing tool and evidence of interrater agreement. J Clin
Epidemiol. 2012;65:934–9.

25. Barendregt JJ, Doi SA, Lee YY, et al. Meta-analysis of prevalence. J Epidemiol
Community Health. 2013;67:974–8.

26. Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-analysis.
Stat Med. 2002;21:1539–58.

27. Landis JR, Koch GG. The measurement of observer agreement for
categorical data. Biometrics. 1977;33:159–74.

28. Egger M, Davey Smith G, Schneider M, et al. Bias in meta-analysis detected
by a simple, graphical test. BMJ. 1997;315:629–34.

29. Moher D, Liberati A, Tetzlaff J, et al. The PRISMA group. Preferred Reporting
Items for Systematic Reviews and Meta-Analysis: The PRISMA Statement.
PLoS Med. 2009;6:e1000097.

30. Transforming our world: the 2030 Agenda for Sustainable Development
2015. Resolution adopted by the General Assembly on 25 September 2015.
United Nations General Assembly, Seventieth session; 2015 (A/RES/70/1;
http://unctad.org/meetings/en/SessionalDocuments/ares70d1_en.pdf.
Accessed 5 Nov 2015).

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Sama et al. Systematic Reviews  (2017) 6:247 Page 6 of 6

http://www.who.int/maternal_child_adolescent/topics/maternal/adolescent_pregnancy/en
http://www.who.int/maternal_child_adolescent/topics/maternal/adolescent_pregnancy/en
http://apps.who.int/iris/bitstream/10665/43702/1/9789241595650_eng.pdf
http://apps.who.int/iris/bitstream/10665/43702/1/9789241595650_eng.pdf
http://www.prb.org/pdf12/status-report-youth-subsaharan-Africa.pdf
http://www.prb.org/pdf12/status-report-youth-subsaharan-Africa.pdf
http://apps.who.int/adolescent/seconddecade/files/1612_MNCAH_HWA_Executive_Summary.pdf
http://apps.who.int/adolescent/seconddecade/files/1612_MNCAH_HWA_Executive_Summary.pdf
http://apps.who.int/adolescent/seconddecade/files/1612_MNCAH_HWA_Executive_Summary.pdf
http://dx.doi.org/10.1186/s12978�016�0170�8
http://dera.ioe.ac.uk/5525/1/RW38B.pdf
http://unctad.org/meetings/en/SessionalDocuments/ares70d1_en.pdf

	Abstract
	Background
	Methods
	Discussion
	Systematic review registration

	Background
	General objective
	Review questions

	Methods
	Eligibility criteria for considering studies for the review
	Inclusion criteria
	Exclusion criteria

	Search strategy and identification of studies
	Main database search

	Reference lists
	Grey literature
	Study records
	Data management

	Screening
	Data extraction and items
	Assessment of methodological quality and risk of bias
	Data synthesis, analysis and assessment of heterogeneity
	Confidence in cumulative evidence
	Reporting and potential amendments to protocol

	Discussion
	Additional file
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

