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Abstract

Background: The preconception period is an ideal time to introduce interventions
relating to nutrition and other lifestyle factors to ensure good pregnancy prepared-
ness, and to promote health of mothers and babies. In adolescents, malnutrition and
early pregnancy are the common challenges, particularly among those who live in low-
and middle-income countries (LMIC) where 99% of all maternal and newborn deaths
occur. These girls receive little or no attention until their first pregnancy and often the
interventions after pregnancy are too late to revert any detrimental health risks that
may have occurred due to malnutrition and early pregnancy.

Objectives: To synthesise the evidence of the effectiveness of preconception care
interventions relating to delayed age at first pregnancy, optimising inter-pregnancy
intervals, periconception folic acid, and periconception iron-folic acid supple-
mentation on maternal, pregnancy, birth and child outcomes.

Search Methods: Numerous electronic databases (e.g., CINAHL, ERIC) and data-
bases of selected development agencies or research firms were systematically
searched for all available years up to July 2019. In addition, we searched the re-
ference lists of relevant articles and reviews, and asked experts in the area about
ongoing and unpublished studies.

Selection Criteria: Primary studies, including large-scale programme evaluations
that assessed the effectiveness of interventions using randomised controlled trials
(RCTs) or quasi-experimental designs (natural experiments, controlled before-after
studies, regression discontinuity designs, interrupted time series [ITS]), that targeted
women of reproductive age (i.e., 10-49 years) during the pre- and periconceptional
period in LMICs were included. Interventions were compared against no interven-

tion, standard of care or placebo.
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Data Collection and Analysis: Two or more review authors independently reviewed
searches, selected studies for inclusion or exclusion, extracted data and assessed
risk of bias. We used random-effects model to conduct meta-analyses, given the
diverse contexts, participants, and interventions, and separate meta-analyses for the
same outcome was performed with different study designs (ITS, RCTs and controlled
before after studies). For each comparison, the findings were descriptively sum-
marised in text which included detailing the contextual factors (e.g., setting) to
assess their impact on the implementation and effectiveness of each intervention.

Main Results: We included a total of 43 studies; two of these were included in both
delaying pregnancy and optimising interpregnancy intervals resulting in 26 studies for
delaying the age at first pregnancy (14 RCTs, 12 quasi-experimental), four for optimising
interpregnancy intervals (one RCT, three quasi-experimental), five on periconceptional
folic acid supplementation (two RCTs, three quasi-experimental), and 10 on periconcep-
tional iron-folic acid supplementation (nine RCTs, one quasi-experimental). Geo-
graphically, studies were predominantly conducted across Africa and Asia, with few
studies from North and Central America and took place in a combination of settings
including community, schools and clinical. The education on sexual health and contra-
ception interventions to delay the age at first pregnancy may make little or no difference
on risk of unintended pregnancy (risk ratio [RR], 0.42; 95% confidence internal [Cl],
0.07-3.26; two studies, =490; random-effect; ¥* p.009; I*>=85%; low certainty of evi-
dence using GRADE assessment), however, it significantly improved the use of condom
(ever) (RR, 1.54; 95% Cl, 1.08-2.20; six studies, n = 1604; random-effect, heterogeneity:
)(2 p 004; 12 = 71%). Education on sexual health and and provision of contraceptive along
with involvement of male partneron optimising interpregnancy intervals probably makes
little or no difference on the risk of unintended pregnancies when compared to education
on sexual health only (RR, 0.32; 95% Cl, 0.01-7.45; one study, n = 45; moderate certainty
of evidence using GRADE assessments). However, education on sexual health and con-
traception intervention alone or with provision of contraceptive showed a significant
improvement in the uptake of contraceptive method. We are uncertain whether peri-
conceptional folic acid supplementation reduces the incidence of neural tube defects
(NTDs) (RR, 0.53; 95% Cl, 0.41-0.77; two studies, n=248,056; random-effect; hetero-
geneity: ¥* p.36; I =0%; very low certainty of evidence using GRADE assessment). We
are uncertain whether preconception iron-folic acid supplementation reduces anaemia
(RR, 0.66; 95% CIl, 0.53-0.81; six studies; n= 3430, random-effect; heterogeneity: )(2
p <.001; I = 88%; very low certainty of evidence using GRADE assessment) even when
supplemented weekly (RR, 0.70; 95% Cl, 0.55-0.88; six studies; n = 2661; random-effect;
heterogeneity: ;(2 p<.001; I?=88%; very low certainty of evidence using GRADE as-
sessments),and in school set-ups (RR, 0.66; 95% Cl, 0.51-0.86; four studies; n=3005;
random-effect; heterogeneity: ¥* p < .0001; I? = 87%; very low certainty of evidence using
GRADE assessment). Data on adverse effects were reported on in five studies for iron-
folic acid, with the main complaint relating to gastrointestinal side effects. The quality of
evidence across the interventions of interest was variable (ranging from very low to
moderate) which may be attributed to the different study designs included in this review.

Concerning risk of bias, the most common concerns were related to blinding of
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participants and personnel (performance bias) and whether there were similar baseline
characteristic across intervention and comparison groups.

Authors' Conclusions: There is evidence that education on sexual health and con-
traception interventions can improve contraceptive use and knowledge related to
sexual health, this review also provides further support for the use of folic acid in
pregnancy to reduce NTDs, and notes that weekly regimes of IFA are most effective
in reducing anaemia. However the certainty of the evidence was very low and
therefore more robust trials and research is required, including ensuring consistency
for reporting unplanned pregnancies, and further studies to determine which in-
tervention settings (school, community, clinic) are most effective. Although this re-
view demonstrates promising findings, more robust evidence from RCTs are

required from LMICs to further support the evidence.

1 | PLAIN LANGUAGE SUMMARY

1.1 | Do early interventions on sexual health for
girls and young women in developing countries
benefit mother and child health?

Education on sexual health and contraceptive interventions can im-
prove contraceptive use and knowledge related to sexual health.
Folic acid use before and during pregnancy can reduce neural tube
defects (NTDs), and iron-folic acid use before pregnancy can reduce

anaemia.

1.1.1 | What is this review about?

The preconception period is an ideal time to introduce interventions
relating to nutrition and other lifestyle factors to ensure good
pregnancy preparedness, and to promote health of mothers and
babies. In adolescents, malnutrition and early pregnancy are the
common challenges, particularly among those who live in low- and
middle-income countries (LMICs) where 99% of all maternal and
newborn deaths occur. These girls receive little or no attention until
their first pregnancy, and often the interventions after pregnancy are
too late to reverse any detrimental impacts on health.

This review aims to synthesise the evidence of the effectiveness
of preconception care interventions relating to delayed age at first
pregnancy, optimising inter-pregnancy intervals, periconception folic
acid and periconception iron-folic acid supplementation on maternal,
pregnancy, birth and child outcomes.

What is the aim of this review?

This Campbell systematic review sum-
marises the evidence from 43 studies. In-
cluded studies examine the effect of
interventions to delay, and increase the time

between, pregnancies compared with no

intervention or the standard care. The re-
view also includes studies that compared
folic-acid or iron-folic acid supplementation
with placebo or no supplementation.

What studies are included?

Eligible studies had to be randomised control
trials or quasi-experimental trials to evaluate
the impact of preconception intervention to
delay the age at first pregnancy, optimise in-
terpregnancy interventions and periconcep-
tional folic acid and iron-folic acid
supplementation compared to control/placebo
or standard care, among girls/women living in
LMICs.

Forty-three studies are included in the re-
view. Of these, 26 were on delaying the age
at first pregnancy, four on optimising inter-
pregnancy intervals, five on periconceptional
folic acid supplementation, and 10 on peri-
conceptional iron-folic acid supplementation.
What are the findings of this review?
Overall, interventions to delay the age at first
pregnancy and optimising inter-pregnancy in-
tervals have a positive effect on the uptake
and usage of contraceptives. Folic-acid sup-
plementation and iron-folic acid supplementa-
tion have shown beneficial impacts on
reducing neural tube defects and anaemia,
respectively. In all cases, the evidence is of
very low to moderate quality.

Delay the age at first pregnancy: Education on
sexual health and contraception interventions
to delay the age at first pregnancy may show
improvements in the use of condoms. How-
ever, it did not show any improvement in

reducing the risk of unintended pregnancy.
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Optimising inter-pregnancy intervals: Education
on sexual health and provision of contra-
ceptives, along with involvement of male
partners on optimising interpregnancy inter-
vals showed improvement in the uptake of
contraceptive method. However, it makes little
or no difference on the risk of unintended
pregnancies when compared to education on
sexual health only.
Periconceptional folic-acid supplementation may
reduce the incidence of neural tube defects.
Periconceptional iron-folic acid supplementa-
tion may reduce anaemia when supple-
mented weekly and in school set-ups.
However, gastrointestinal side effects were
commonly reported.
What do the findings of this review mean?
Our review highlights improvements in the
uptake of contraceptives through education on
sexual health interventions to delay the age at
first pregnancy and increase the interval be-
tween pregnancies. Similarly, the review un-
derscores a reduction in neglected tropical
diseases and anaemia through periconceptional

folic-acid and iron-folic acid supplementation.

However, the evidence was of very low to moderate quality and

therefore further good quality research is recommended.
2 | BACKGROUND
2.1 | Description of the condition

Interest in preconception health for maximising gains for mothers and
babies started with the release of the seminal report from Centre for
Disease Control (Johnson et al., 2006). Further, in 2011, the World
Health Organization (WHO) convened a meeting of experts where there
was an overwhelming agreement on the potential for preconception care
to have a positive impact on maternal and child health outcomes
(WHO, 2013). Since then there is growing awareness of the importance
of the preconception period and efforts have been made to increase
awareness and promote reproductive health from adolescents onwards.

Preconception care, defined as a set of interventions that aim to
identify and modify the biomedical, behavioural and social risks to the
woman's health or pregnancy outcome through prevention and man-
agement (WHO, 2013), is important for healthy maternal, birth and
neonatal health outcomes (Dean et al., 2013). Optimising a woman's
health before planning and conceiving pregnancy is increasingly re-
cognised as an important strategy to enhance maternal and child
health (Dean, 2013b). The preconception and periconception (i.e., be-
fore and during early pregnancy) period is an ideal time to introduce

interventions relating to nutrition and other lifestyle factors to

promote health and for ensuring good pregnancy preparedness. Since
99% of all maternal and newborn deaths occur in LMICs (WHO, 2017),
early start of preconception care particularly for girls living in LMICs is
very crucial. At present, policies and guidelines on preconception care
are scarce, and care starts when the woman becomes pregnant which
then extends to childbirth and postnatal period (for mothers and ba-
bies). There is a clear gap in the continuum of care, particularly for
young girls who enter the reproductive years and women who are not
pregnant. These girls and women receive little to no attention until
their first pregnancy. Evidence also suggests that antenatal care is
often too late to revert the detrimental health risks and issues that
may have impacted the developing foetus (Dean et al., 2013).
Adolescents face multiple challenges to their health and social
well being if they become pregnant early in life. Approximately 13%
of all maternal mortality occurs in adolescents (WHO, 2014). The risk
of maternal mortality is approximately five times higher for adoles-
cents under the age of 15years and twice as high for adolescents
between 15 and 19years of age compared to women aged
20-29 years (Nove et al. 2014). These girls are at a higher risk for
developing hypertension during pregnancy, severe anaemia, bleeding
and infection. Because their pelvises have not developed enough for
the baby to pass through the birth canal, adolescent girls have a
higher risk of obstructed labour, stillbirths; and their newborns are
also more likely to be born prematurely, have low birth weight, or die
in the 1st month of life (Gibbs et al, 2012; Paranjothy, 2009;
WHO, 2007). These risks are further exacerbated by factors such as
poverty, illiteracy, limited access to health care, lack of social support
from family, and absence of autonomy for decision making (Nove
et al., 2014). Apart from direct health consequences to the mother
and baby, early motherhood is often linked to school drop-out, social
difficulties and poor socioeconomic status (Penman-Aguilar, 2013).
They also have higher odds of experiencing depressive symptoms
including loneliness, sleep disorders, loss of appetite and even
thoughts of harming oneself or the baby within the 3 months after
birth (Reid & Meadows-Oliver, 2007). The evidence further details
that children born to teenage mothers tend to have poorer health,
poor cognitive development, behavioural problems and poor educa-
tional outcomes; they also have a high probability of becoming a teen
parent themselves (Black et al.,, 2002). Therefore it is important to
encourage the use of contraceptives and educate the importance of
planning pregnancy and delaying first pregnancy until the woman is
at least 18 years of age which allows a woman's body to fully mature.
Maternal nutritional deficiencies particularly iron and folate are
common in LMICs. Anaemia in women from LMICs is due to low
dietary intake of bioavailable iron combined with endemic infectious
diseases such as helminthiasis, which puts women at increased risk
during pregnancy. Low preconception haemoglobin and ferritin levels
increase the risk of poor foetal growth and low birth weight (Dean
et al., 2014a). Similarly, folate deficiency can lead to the development
of NTDs in the foetus. Other micronutrients such as zinc, vitamin B
and calcium have been found to improve maternal and newborn
outcomes when supplementation is provided during pregnancy;

however, their impact during the preconception period has not been
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established (Ramakrishnan, 2012). Improved reproductive health and
planning is the fundamental component of preconception care and
starting early interventions, such as providing essential nutritional
supplements in the preconception period, can help women begin

pregnancy in their best health.

2.2 | Description of the intervention

Each year an estimated 140 million births take place (WHO, 2018a).
Of these 16 million occur to adolescents between the ages of
15-19 years and approximately 2.5 million to girls <16 years of age
(WHO, 2018b). It is therefore important to delay the age at first
pregnancy and optimise the interpregnancy intervals as well as pro-
viding preconception supplements of the essential micronutrients to
promote a healthy pregnancy.

Many adverse maternal, neonatal and pregnancy outcomes may be
avoidable if the age at first pregnancy is optimal or that appropriate
intervals between pregnancies are achieved. Previous evidence has shown
the benefits of delayed childbearing, specifically in adolescence, as ado-
lescent pregnancy is known to be associated with an increased risk of
preterm birth, stillbirth, small-for-gestational age, neonatal mortality and
complications during 2007;
Paranjothy, 2009; WHO, 2007). However, there is variable evidence re-
lated to prolonging inter-pregnancy intervals. In a systematic review,
Conde-Agudelo et al. (2012) identified that compared with inter-

pregnancy intervals of 18-23 months, inter-pregnancy intervals shorter

labour and delivery (Haldre et al,

than 6 months were associated with increased risks of preterm birth, low
birth weight, and small-for-gestational age babies. While delaying the age
of first pregnancy ensures the maturation and growth of the mother's
body, optimising pregnancy intervals gives time for body to recover and
prepare itself for another pregnancy. This review considered interventions
to delay the age of first pregnancy or to optimise birth intervals. Inter-
ventions can include education on sexual health, contraception education
and distribution, individual counselling or sex education and can be either
population-based, community based, school based, hospital/clinic based as
well as target specific groups such as teenagers and be delivered by health
professionals or workers.

On the other hand, the benefits of micronutrient supplementa-
tion during pregnancy are well-established, particularly for iron and
folic acid. There are numerous nutrition related interventions tar-
geting different vitamins and nutrients to improve maternal and
neonatal outcomes. While folic acid may be one of the most widely
known, there is evidence that multivitamins and other nutrients have
a critical role in brain and nervous system development as well as
impact the immune system during pregnancy, specifically relating to
the inflammatory response (Ramakrishnan, 2012). Specifically, inter-
ventions have shown that vitamin A received during pregnancy may
reduce maternal anaemia in women who likely have a vitamin A de-
ficiency, however this review also demonstrated that vitamin A did
2015).

Another review investigating the use of supplementing pregnant

not reduce maternal or newborn mortality (McCauley et al.,

women with vitamin D, demonstrated that vitamin D may reduce the

risk of pre-eclampsia, low birthweight and preterm birth (De-Regil
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et al, 2016). There is also evidence for the use of multivitamin
supplementation with iron and folic acid to reduce the risk of
miscarriage (Balogun et al. 2016).

However, there is limited evidence for micronutrient supple-
mentation specifically during pre- and periconception apart from
the use of folic acid, which has shown to reduce NTDs (De-Regil
et al., 2015). The intermittent utilisation of iron and folic acid prior
to conception has shown to reduce the risk of anaemia in
reproductive age women, though additional evidence is needed to
support improvements in other maternal and newborn outcomes
2011).

interventions would have a preventative focus, for example, iron

(Fernandez-Gaxiola & De-Regil, Ideally many of these
and folic acid supplementation, food fortification or dietary
diversification to decrease the incidence of anaemia in women
before they become pregnant.

2.3 | How the intervention might work

Pregnancy in the teenage years is associated with multiple risks and de-
laying the age of first pregnancy can reduce these risks. Interventions such
as sex education and counselling at school and community settings by
peers and community health workers have shown impact (Brieger 2001;
Garcia et al.,, 2012). Such interventions improve knowledge and promote
attitudinal and behaviour change among young adolescents. These inter-
ventions also promote use of condoms and other birth control mechanism
including abstinence (Cabezon et al., 2005). Interventions to delay preg-
nancy can include health education, contraception education and
skills

(Oringanje et al. 2009). One intervention commonly utilised in LMICs is

distribution, building and different forms of counselling
cash transfer programmes to encourage adolescent women to stay in
school for longer and as a consequence avoid early marriage or sexual
initiation (Baird et al., 2010). A systematic review by Khan et al. (2016)
assessed the evidence for using conditional and unconditional cash
transfers as a method to encourage contraceptive use in LMICs. The
majority of the included studies utilised cash transfers to encourage
school attendance or aimed to improve overall health and nutrition. While
there were few available studies specifically targeting contraception, some
studies did demonstrate a positive impact on contraceptive use and a
decrease in fertility outcomes (i.e., number of pregnancies resulting in live
births).

Similarly, optimising the birth interval has shown positive impacts
for mothers and babies (Afeworki et al., 2015). Studies have shown that
inter-pregnancy intervals of <12 or >60 months have an adverse effect
on perinatal outcomes such as preterm birth, low birth weight, small for
gestational age babies and congenital defects in babies (Dean
et al, 2014b). While short pregnancy intervals (<12 months) are asso-
ciated with anaemia, puerperal endometritis, and premature rupture of
membrane, longer intervals (>60 months) are associated with pre-
eclampsia, third trimester bleeding and foetal death (Dean et al., 2014b).
Furthermore the risks for folate and other nutritional deficiencies, cer-
vical insufficiency, suboptimal breastfeeding, incomplete healing of
uterine scar from previous caesarean delivery, and abnormal remodel-

ling of endometrial blood vessels are higher for closely-spaced
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pregnancies (Conde-Agudelo et al., 2012). Therefore, it is important to
intervene to delay the age of first pregnancy and optimise the intervals
between the two pregnancies. There are numerous approaches that an
intervention to promote birth spacing for women of reproductive age
may undertake. Strategies may involve policies or population-based in-
terventions, or a combination of school and community-based ap-
proaches (Aslam et al., 2015). Much like interventions focusing on
delaying pregnancy, strategies that encourage women and couples to
employ suitable spacing between births may involve health education,
skills building and contraception education and distribution to ensure
appropriate and consistent use of contraceptives (Aslam et al., 2015;
Dean et al., 2014b). As per Aslam et al. (2015), these interventions may
work by encouraging mothers to pursue educational avenues or work
related accomplishments, in order to develop self-confidence, self-
esteem and autonomy. A recent review on birth spacing interventions in
low-, middle- and high-income countries found studies with high quality
evidence for a positive impact for spacing on repeat pregnancy/birth
(Norton et al., 2017). Successful interventions included those that tar-
geted adolescents to teach them planning skills, including activities that
involve preparing contraceptive plans.

Folate plays an important role in protein synthesis and metabolism
and other processes related to cell multiplication and tissue growth. Its
deficiency during pregnancy causes megaloblastic anaemia and accu-
mulates homocysteine in the serum which is associated with an in-
creased risk in cardiovascular disease, late pregnancy complications such
as pre-eclampsia, and NTDs around the time of conception (Lassi &
Bhutta, 2012). The literature shows that iron supplementation during
pregnancy can be a protective factor against low birth weight, and given
alone or with folic acid it is effective in increasing iron stores and pre-
venting anaemia during later gestation (Ferniandez-Gaxiola & De-
Regil, 2011). Since women might not know when they become pregnant,
it is important to ensure iron and folic acid sufficiency from early in life.
Health promotion campaigns are a common strategy to increase a po-
pulation's knowledge and awareness on the benefits and importance of
nutritional supplementation. Two systematic reviews (Chivu et al., 2008;
Rofail et al., 2012) found that while these campaigns were successful in
increasing overall awareness, knowledge and consumption of folic acid
before and during pregnancy, the increase in folic acid consumption was
nowhere near optimal despite women having significantly increased
knowledge. Interventions specific to adolescent nutrition are often
conducted in school-based settings, one meta-analysis conducted by
Salam et al. (2016) demonstrated that school-based delivery significantly
reduced anaemia.

2.4 | Why it is important to do this review

Preconception, the time prior to pregnancy, and periconception, the
time before a woman conceives which continues early pregnancy, are
two significant periods which have been shown to impact a range of
maternal and neonatal health outcomes. While there is increasing
evidence to support the provision of preconception care, the effec-
tiveness of interventions to delay the age of first pregnancy, optimise

birth intervals, and to provide periconception iron and folic acid

supplementation require further investigation. Determining the most
effective delivery mechanisms across different settings is vital to
successfully implementing pre- and periconception interventions in
LMIC settings (Poels, 2016). While there are existing reviews ex-
amining the effects of various interventions on preventing teen
2014b; Oringanje et al., 2009), they have

mainly included randomised controlled trials (RCTs). In this review,

pregnancies (Dean et al.,

we also included evidence from large-scale quasi-studies in addition
to relevant trials, as randomisation is not always possible for all set-
tings and populations. We wanted to ensure that our review is com-
prehensive and includes nonrandomised studies as contextual and
included RCTs
2013). These studies can benefit systematic reviews by de-

supplementary evidence for the (Schinemann
et al,
monstrating whether an intervention works in different populations,
whether there are possible interaction effects and can describe long-
term outcomes.

We did not identify any review of interventions to optimise
pregnancy intervals. Existing reviews have only examined pregnancy
intervals from observational studies (Brown et al, 2013; Conde-
Agudelo et al., 2012; Dean et al., 2014b), therefore it is important to
review the evidence of interventions to prolong inter-pregnancy in-
tervals and their impact on maternal nutrition and birth outcomes.

Existing reviews have also evaluated the effects of periconcep-
2015; Dean et al, 2014a;

Ramakrishnan, 2012) and iron folic acid use (Fernandez-Gaxiola &

tion folic acid use (De-Regil et al.,

De-Regil, 2011) but some of these reviews are outdated and focus
exclusively on RCTs, therefore there is a need to update the evidence
from RCTs and other large scale quasi study.

This review aimed to synthesise the evidence on the effective-
ness of preconception care interventions relating to delayed age at
first pregnancy, optimising inter-pregnancy intervals, periconception
folic acid, and periconception iron-folic acid supplementation on ma-
ternal and neonatal outcomes by systematically reviewing the pri-
mary studies, along with rigorous evaluations of existing programmes.
This approach enabled a comprehensive assessment of the effec-
tiveness of these interventions for improving maternal, neonatal and
related outcomes (e.g., nutritional). For example, the primary maternal
outcomes for this review included (unintended) pregnancy, anaemia
and iron deficiency anaemia, while the primary neonatal outcomes
included NTDs, stillbirth, perinatal/neonatal mortality and low birth
weight. Secondary outcomes for maternal and neonatal health were
also investigated and are listed in the methods section.

3 | OBJECTIVES

The overall objective was to assess the effectiveness of the following
pre- and periconception interventions when compared with no

intervention or standard of care in LMICs.

Interventions to delay age at first pregnancy
Interventions to optimise interpregnancy intervals

Periconception folic acid supplementation

ML DN e

Periconception iron-folic acid supplementation.
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4 | METHODS
4.1 | Criteria for considering studies for this review
41.1 | Types of studies

The review is based on a published protocol (Lassi et al., 2019). We
included primary studies, including large-scale programme evalua-
tions, to assess the efficacy and/or effectiveness of interventions

using the following study designs:

e RCTs, where participants were randomly assigned, individually or
in clusters, to intervention and comparison groups. Cross-over
designs were eligible for inclusion.

e Quasi-experimental designs, which include:

a. Natural experiments: studies where nonrandom assignment is
determined by factors that are out of the control of the in-
vestigator. One common type includes allocation based on
exogenous geographical variation.

b. Controlled before-after studies (CBA), in which measures
were taken of an experimental group and a comparable
control group both before and after the intervention. We also
required that appropriate methods were used to control for
confounding, such as statistical matching (e.g., propensity
score matching, or covariate matching) or regression adjust-
ment (e.g., difference-in-differences, instrumental variables).

c. Regression discontinuity designs; allocation to intervention/
control is based upon a cut-off score.

d. Interrupted time series (ITS) studies, in which outcomes were
measured in the intervention group at least three time points

before the intervention and after the intervention.

Pre-post studies without a control group were not included.
It was noted whether any studies were ongoing or awaiting
classification and language was not included as a restriction for

inclusion.

4.1.2 | Types of participants

The target population were women of reproductive age (i.e., 10-49
years) including adolescent girls, regardless of health status, living
in LMICs. Country income was classified according to the 2018
World Bank list of country economies (World Bank, 2018). Inter-
ventions were aimed at nonpregnant women, and the outcomes
were measured before and during pregnancy and on their children.
For optimising birth intervals we considered interventions given
while they were pregnant to optimise birth intervals for the next
pregnancy.

We compared the World Bank list of country economies over
years and consider all those studies conducted in countries which
were part of LMICs before 2018.

c Campbell _WILEY 7 of 119
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4.1.3 | Types of interventions

The following interventions targeting women of reproductive age
(10-49 years) including adolescent girls (10-19 years) during the

pre- and periconception period in LMICs were included:

o Interventions to delay age at first pregnancy such as curriculum
based sex education, abstinence alone programmes, interactive
computer based interventions, and so forth.

QL

. Education on sexual health and contraceptive promotion provided
at the community, school or household level by parents, collea-
gues, teachers, health workers or social workers to adolescents
and young women

e Interventions to optimise interpregnancy intervals such as introducing
family planning methods, abstinence alone programmes and so forth.

a. Education on sexual health interventions and contraceptive pro-
motion provided at the community, school or household level by
parents, colleagues, teachers, health workers or social workers to
mothers of reproductive age.

e Periconception folic acid

. Pubescent or menstruating women who received any folic acid

QU

supplementation before conception and continued using until the

first trimester of pregnancy.

e Periconception iron folic acid

Q

. Pubescent or menstruating women who received any iron folic
acid supplementation before conception and continued using until

the first trimester of pregnancy.

These interventions were compared against no intervention, standard of
care (whatever is applicable in the setting the study was conducted), or
placebo. Folic acid and iron-folic acid use only during pregnancy was not
included. We excluded multiple micronutrient powders for point-of-use
fortification of foods, fortification of staple foods, water, condiments or
seasonings with folic acid or iron and other micronutrients or the pro-
vision of oral contraceptives that contain folic acid in this review. We
excluded fortification programmes because they are employed
universally and no exact period of start and end of intake was known to
generate evidence for recommendation. We also excluded oral contra-
ceptives that contain folic acid because they merit a separate review.

414 | Types of outcome measures

Primary outcomes
Maternal
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¢ Unintended pregnancy
e Anaemia

e lron deficiency anaemia.
Neonatal

e Neural tube defects
e Stillbirth

e Perinatal mortality
e Neonatal mortality
e Low birth weight.

Secondary outcomes
Maternal

e Reported changes in knowledge and attitudes about the risk of
unintended pregnancies

o |nitiation of sexual intercourse

e Use of birth control methods

e Serum folate

e Adverse effects

o Adherence to folic acid or iron folic acid supplementation

e Abortion

e Miscarriage

e Maternal mortality.
Neonatal

e Preterm birth
e Small-for-gestational age
e Other congenital anomalies

e Admission to special care for any cause.

Duration of follow-up. For interventions to delay the age at first
pregnancy: we considered studies that provided intervention at
anytime during preconception period.

For interventions to optimise interpregnancy intervals: we
considered studies that have provided interventions to optimise inter-
pregnancy intervals at any time during the previous pregnancy, as well as
included interventions implemented after giving birth to the last child.

For folic acid and iron-folic acid supplementation: we considered
studies if folic acid and iron-folic acid were supplemented during both
the pre- and periconception period.

Types of settings. Any setting in LMICs.

4.2 | Search methods for identification of studies

We did not impose any restrictions, for example, language or pub-
lication status or the publication dates, on the literature searches

described below.

4.2.1 | Electronic searches

The search was performed in the following electronic databases:
CABI's Global Health, CINAHL,Cochrane Controlled Trials Reg-
ister (CENTRAL), Dissertation Abstracts International, EMBASE,
Epistemonikos, ERIC, HMIC (Health Management Information
Consortium), MEDLINE, Popline, PsycINFO, Scopus, Social Sci-
ence Index from Web of Science, Sociofiles, WHO's Global Health
Library, WHO Reproductive Health Library, and the WHO nu-
trition databases (http://www.who.int/nutrition/databases/en/).
We also searched the web sites of selected development agencies
or research firms (e.g., Journal of Librarianship and Information
Science (https://journals.sagepub.com/home/lis), International
Food Policy Research Institute (http://www.ifpri.org/), National
Bureau of Economic Research (https://www.nber.org/), United
States Agency for International Development (https://www.
World Bank (https://www.worldbank.org/)) and
Google Scholar (https://scholar.google.com/). The last search was

usaid.gov/),

performed on July 31, 2019, and there was no restriction placed
on publication date.

The search strategy can be found in Appendix A.

4.2.2 | Searching other resources

We checked the reference lists of all included studies and systematic
reviews for additional references. We attempted to make every ef-
fort to contact relevant organisations and experts in the field to
identify unpublished or ongoing studies. References of included ar-
ticles, relevant reviews, and annotated bibliographies were scanned

for eligible studies.

4.3 | Data collection and analysis

We conducted data collection and analysis in accordance with the
Cochrane Handbook for Systematic Reviews of Interventions
(Higgins et al. 2011).

4.3.1 | Description of methods used in primary
research

For this review, the primary research designs of interest were ex-
perimental and quasi-experimental study designs as well as non-
randomised studies with a control group, including CBA. We also
accepted ITS studies with at least three time points before and three
time points after the intervention. The studies included women in the
preconception period for the intervention to delay age at first
pregnancy or optimise pregnancy intervals. Studies also included
women in the periconceptional period for the supplementation of

iron and iron-folic acid.
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4.3.2 | Criteria for determination of independent
findings

Before initiating the synthesis (detailed below), we ensured that all
articles reporting on the same study were appropriately linked. To
ensure independence and appropriate combination of outcome
constructs, syntheses were conducted according to the type of
interventions specified above. If multiarm studies were included,
intervention groups were combined or separated into different
forest plots, and we ensured that there was no double counting of
participants. If an outcome is reported in several different metrics,
we performed unit conversions in order to pool the data. We an-
ticipated differences in the types of literature and therefore en-
sured that any analysis took possible sources of dependency into
account by grouping papers into studies and ensuring that no
double counting of evidence took place when synthesising across
studies.

4.3.3 | Details of study coding categories

Two review authors in pairs (S. K, W. T,, and VY. J.) extracted data
independently and a third review author (Z. S. L.) checked for relia-
bility and resolved any conflict. We extracted the primary data for
the study characteristics including details of the populations, setting,
sociodemographic characteristics, interventions, comparators, out-
comes and study design in duplicate. We checked primary study data
for accuracy. Disagreements were resolved by discussion or con-
sultation with a third reviewer.

The following information was extracted for each included study:

e Background: time period when study took place, type of publication
(e.g., full-text journal article, abstract, conference paper, thesis), study
country or countries, funding source(s), and conflicts of interest

e Population and setting: population age and setting

e Methods: Study design, description of study arms, unit of allocation,
sample or cluster size per study arm (for individually or cluster
randomised trials respectively), start and end date, follow-up

e Participants: total number randomised/allocated, socio-
demographic data

e Intervention group details: number randomised/allocated to group,
description of intervention, duration and follow-up, timing, delivery of
intervention, providers and their training. We described all the study
intervention arms in the tables of included studies, however, we only
reported the intervention arms that met the review inclusion criteria.

e Comparison group details: number randomised to group, descrip-
tion of comparison, duration and follow-up, timing, providers and
their training

e Qutcomes: measurement tool, validation of the tool, total number in
intervention and comparison groups, change indicated at each time
point

e Other information
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4.3.4 | Selection of studies

Two review authors (Z. S. L. and S. K.) independently screened titles and
abstracts of all retrieved references. We retrieved the full-text study
reports for all citations that at least one review author considered po-
tentially relevant. Two review authors (Z. S. L. and S. K.) independently
screened the full text articles and identified studies for inclusion, as well
as recorded reasons for exclusion of ineligible studies in a “Characteristics
of excluded studies” table. We resolved any disagreement through dis-
cussion or, if required, we consulted a third review author. We identified
and excluded duplicates and collated multiple reports of the same study
so that each study, rather than each report, is the unit of interest in the
review. We recorded the selection process in sufficient detail to complete
a Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow diagram (Moher et al., 2009) (Figure 1).

4.3.5 | Data extraction and management

Two review authors in pairs (S. K, W. T., Y. J.) independently ex-
tracted data on data extraction sheet. We resolved any disagreement
through discussion or, if required, we consulted a third review author
(Z. S. L). We used a piloted data collection form for study char-
acteristics and outcome data. If any information from the study was
unclear or missing, we contacted the authors of the original papers
for further details. Data were recorded on a data extraction form

that summarised key characteristics of the review/studies including

e Methods: study design, study duration;

o Details of study participants (including their age, socioeconomic sta-
tus, parity): numbers randomised, inclusion and exclusion criteria

e |nterventions: content of intervention, duration of intervention,
timing of intervention, comparisons

e Qutcomes and time point

4.3.6 | Assessment of risk of bias in included studies

Two review authors (W. T. and Y. J.) independently assessed the risk
of bias for each included study. We resolved any disagreements by
discussion or by involving a third review author (Z. S. L.).

For RCTs including cluster RCTs, we used the Cochrane Colla-
boration Risk of Bias tool (Higgins et al., 2011). We assessed the risk
of bias according to the following domains. Each criterion was rated
as high, low and unclear risk.

e Random sequence generation

e Allocation concealment

e Blinding of participants and personnel

e Blinding of outcome assessment for each outcome
e Incomplete outcome data

o Selective outcome reporting
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8523 records 52 additional
identified through records identified
database through other
searching sources

I |
!

7123 records after duplicates
removed

7123 records 6738 records
screened — | excluded
340 full-text

articles excluded

88: wrong study

design; 48 =
wrong
PR | | S— comparisons; 33;
385 full-text wrong
articles assessed interventions; 30
for eligibility wrong population

43 studies
included in
qualitative
synthesis (2
studies were
included in 2
intervention
categories)

26 delay in
pregnancy
4 prolonging
pregnancy
intervals

5 folic acid
supplementation

10 iron-folic acid
supplementation

35 studies
included in
quantitative
synthesis
(meta-analysis)

FIGURE 1 Study flow diagram

141=non LMICs ;

e Other bias such as validity of outcome measure and baseline

comparability.

For CBA and ITS, we used EPOC methods (EPOC, 2017). Each cri-

terion was rated as high, low or unclear risk.

e Random sequence generation

e Allocation concealment

e Baseline outcome measurements

e Baseline characteristics

e Incomplete outcome

o Knowledge of the allocated interventions adequately prevented
during the study

e Protection against contamination

e Selective outcome reporting

e Other risks of bias.

We constructed “Summary of findings” tables for all of the primary
outcomes using the Grading of Recommendations Assessment, De-
velopment and Evaluation (GRADE) criteria (Guyatt et al., 2011)
which takes into consideration risk of bias and other criteria. This
enabled us to determine the quality of evidence for each outcome
and ensures whether these findings should be considered with

caution.

4.3.7 | Measures of treatment effect

We uploaded the outcome data for each study into the data tables in
RevMan to calculate the treatment effects (RevMan, 2014). We used
risk ratio (RR) for dichotomous outcomes. We used the mean dif-
ference (MD) for continuous outcomes reported on the same scale,
and the standardised mean difference (SMD) for continuous out-
comes reporting the same outcome but measured on different scales
in different studies included in the same meta-analysis. We expressed
uncertainty with 95% confidence intervals (Cls) for all effect esti-
mates. When means and SDs were not reported, we used other
available data (e.g., confidence intervals, t statistic values, p values) to
calculate the appropriate effect sizes as described in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins &
Green, 2011) Where other available data were not sufficient to
calculate SDs, we contacted the study authors. When we were unable
to enter the results in either way, we described them in the “Char-
acteristics of included studies” tables or entered the data into the
“Additional tables” section. We also considered the possibility and
implications of skewed data when analysing continuous outcomes as
they can provide misleading results due to small sample size. We also
examined any relevant retraction statements and errata for in-
formation. Outcomes from studies with multiple groups arms

were analysed in an appropriate way to avoid double counting of
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participants by adding them to different subgroups within the same
plot. In such scenario, we did not report the overall pooled estimate

and we only reported subgroup pooled estimate.

4.3.8 | Unit of analysis issues

We performed a separate meta-analysis for the same outcome with
different study designs (ITS, RCT, and CBA). We also performed a
separate meta-analyses for each topic mentioned as a separate ob-
jective. We assessed the effectiveness of each intervention as a
subgroup. Where studies have used clustered randomisation, we
anticipated that the study investigators presented their results after
appropriately controlling for clustering effects (e.g., variance inflated
standard errors, hierarchical linear models). If it was unclear whether
a cluster-RCT has appropriately accounted for clustering, the study
investigators were contacted for further information. Where appro-
priate controls for clustering were not used, we requested an esti-
mate of the intra-class correlation coefficient (ICC). In the unlikely
event that authors did not respond to our request for ICC estimates,
we took ICC reported in similar studies from similar context. Fol-
lowing this, effect sizes and standard errors were meta-analysed in
RevMan using the generic inverse method (Higgins & Green, 2011).

They were combined with estimates from individual level studies.

4.3.9 | Dealing with missing data

We contacted study authors to verify key study characteristics and
obtained missing numerical outcome data where possible (e.g., when
we identified a study as an abstract only). If numerical outcome data
were missing, such as SDs or correlation coefficients (for cluster
designs to adjust for clustering effect), we calculated them from
other available statistics, such as p values, according to the methods
described in the Cochrane Handbook for Systematic Reviews of In-

terventions (Higgins et al., 2011).

4.3.10 | Assessment of heterogeneity

Statistical heterogeneity were assessed using 72, I? and significance of
the 2 test; we also assessed heterogeneity visually using forest plots.
Based on prior theory and clinical knowledge, we expected clinical
and methodological heterogeneity in effect sizes in this literature.
Therefore, we attempted to explain any observed statistical hetero-
geneity using subgroup analysis.

4.3.11 | Assessment of reporting biases
If sufficient studies were found, funnel plots were drawn to in-

vestigate any relationship between effect size and study precision.

Ten studies are usually considered sufficient to draw a funnel plot. As
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a direct test for publication bias, we compared results extracted from
published journal reports with results obtained from other sources
(including correspondence). While funnel plot asymmetry may in-
dicate publication bias, this is not inevitably the case, and possible
explanations for any asymmetry found was considered and discussed

in the text of the review.

4.3.12 | Data synthesis

We carried out statistical analysis using RevMan (2014) software.

We prepared a matrix of all studies for each intervention which
outlines all the differences in the studies at the intervention, dura-
tion, timing, and so forth, and examined how to pool them together.
We used random effects meta-analyses, given the diverse contexts,
participants and interventions.

For each comparison, we descriptively summarised the findings from
the contextual factors such as setting, timings of intervention, duration of
intervention, people delivering interventions, to assess their impact on

the implementation and effectiveness of each intervention.

4.3.13 | “Summary of findings” tables

We constructed “Summary of findings” tables for all of the primary
outcomes using the Grading of Recommendations Assessment,
Development and (GRADE) (Guyatt
et al.,, 2011). Two review authors (W. T., Y. J.) undertook GRADE

assessments independently and compared results. If there was a

Evaluation criteria

disagreement on GRADE assessments, consensus was reached
through discussion (Z. S. L.). We justified all decisions to down-
grade the certainty of the evidence using footnotes and we made
comments to aid readers' understanding of the review where ne-
cessary. We considered the following factors when we assessed

the certainty of evidence.

e Limitations in the study design and conduct (i.e., risk of bias)
e Inconsistency of results

o Indirectness of evidence

e Imprecision

e Publication bias.

We downgraded the certainty of the evidence for a specific outcome
by one level according to the performance of the included studies
against each of the five factors.

4.3.14 | Subgroup analysis and investigation
of heterogeneity

When there was sufficient number of studies included in the
outcomes, we conducted the subgroup analyses on the following

domains.



LASSI ET AL

12 of 119 Wl LEY- c Cqm be"

Collaborahon

Setting (home, facility based, community level, school, work)

e Timing of intervention (preconception, periconception, prenatal,
postpartum)

e Type of intervention (school based education, abstinence only

programme, contraceptive promotion, and so forth).

The subgroup analyses was conducted using Review Manager 5.3
with a test for interaction.

4.3.15 | Sensitivity analysis

We planned to undertake sensitivity analyses to assess the potential
biasing effects of using the ICC that have been derived in different
ways. We were unable to perform these analyses due to insufficient
number of studies per outcome.

4.3.16 | Treatment of qualitative research

Qualitative research was outside the scope of this review.

5 | RESULTS
5.1 | Description of studies

Refer to Characteristics of included studies; Characteristics of ex-
cluded studies; Characteristics of studies awaiting classification;
Characteristics of ongoing studies. No studies were identified for the

categories of awaiting classification or ongoing.

5.1.1 | Results of the search

We identified a total of 8523 papers from the different search en-
gines, all of the included data is from published literature. After re-
moving duplicates, 7123 abstracts were reviewed. Of those 323 full
texts were reviewed and finally 43 studies were included (Figure 1),
two studies were included for both delaying pregnancy in optimising
interpregnancy intervals. Of these, 26 were on delay in the age of
pregnancy, four on optimising interpregnancy birth intervals, five on
folic acid supplementation, and 10 on iron-folic acid supplementation.

5.1.2 | Included studies
Delaying pregnancy

Included studies. We included a total of 26 studies for interventions
for delaying pregnancy (Baird et al, 2012; Cabez6n et al., 2005;
2010; Daniel et al, 2008; Diop et al., 2004; Duflo
2015; Dupas, 2011; Erulkar & Muthengi, 2007; Gallegos
et al., 2008; Handa et al., 2015; James et al., 2005; Jewkes et al., 2006;

Cowan et al.,,

et al.,

Kaljee et al., 2005; Kanesathasan et al., 2008; Klepp et al., 1997; Lou

et al., 2004; Martiniuk et al., 2003; Meekers, 2000; Mmbaga
et al., 2017; Okonofua et al, 2003; Pandey et al, 2016; Ross
et al, 2007; Shuey et al, 1999; Speizer et al, 2001; Walker

et al., 2006; Ybarra et al., 2013); 14 were RCTs and 12 were quasi-
experimental (9 natural experiments and 3 were CBA). All of the
studies focused on maternal outcomes, including unintended preg-
nancy, reported changes in knowledge and attitudes about the risk of
unintended pregnancies, initiation of sexual intercourse, use of birth
control methods, and abortion.

Outcomes. The primary outcome that has been reported is unin-
tended pregnancy and the secondary outcomes that were reported
are changes in knowledge and attitudes about the risk of unintended
pregnancies, initiation of sexual intercourse and use of birth control

methods, and abortion.

Settings. Nineteen studies were conducted in Africa; one in Cameroon
(Speizer et al., 2001), one in Ethiopia (Erulkar & Muthengi, 2007),
three in Kenya (Duflo et al., 2015; Dupas, 2011; Handa et al., 2015),
one in Malawi (Baird et al., 2010), one in Nigeria (Okonofua
et al., 2003), one in Senegal (Diop et al., 2004), three in South Africa
(James et al., 2005; Jewkes et al., 2006; Meekers, 2000), three in
Tanzania (Klepp et al., 1997; Mmbaga et al., 2017; Ross et al., 2007),
1999; Ybarra et al., 2013), and one in
Zimbabwe (Cowan et al., 2010). Five studies took place in Asia; one in
China (Lou et al., 2004), three in India (Daniel et al., 2008; Kane-
2008; Pandey et al., 2016), one in Vietnam (Kaljee
et al,, 2005). Three in North America: Mexico (Gallegos et al., 2008;
Walker et al., 2006) and one in Belize (Martiniuk et al., 2003). One in
South AMerica: Chile (Cabezén et al., 2005).

The interventions for the studies in this review took place in

two in Uganda (Shuey et al.,

sathasan et al.,

varying combinations of communities, schools and clinics. Most of the

studies were conducted in schools only (Cabezén et al., 2005; Duflo

et al., 2015; Dupas, 2011; Erulkar & Muthengi, 2007; Gallegos
et al., 2008; James et al., 2005; Klepp et al., 1997; Martiniuk
et al., 2003; Okonofua et al., 2003; Shuey et al., 1999; Walker
et al., 2006; Ybarra et al., 2013). One study was conducted in both

community and schools (Baird et al., 2010), while there were seven
studies had only community based interventions (Daniel et al., 2008;
Handa et al, 2015; Jewkes et al., 2006; Lou et al., 2004; Mee-
kers, 2000; Pandey et al., 2016; Speizer et al., 2001). Two studies
were conducted at community sites and in clinics (Kaljee et al., 2005;
Kanesathasan et al., 2008). One study took place in a combination of
school and clinics (Mmbaga et al., 2017), and three in community

(Diop et al., 2004), and school (Cowan et al., 2010; Ross et al., 2007).

Participants. All the studies had participants from either low income,
lower middle income or upper middle income countries (Baird
et al, 2010; Cabezén et al, 2005; Cowan et al., 2010; Daniel
et al., 2008; Diop et al., 2004; Duflo et al., 2015; Dupas, 2011; Erulkar
& Muthengi, 2007; Gallegos et al., 2008; Handa et al., 2015; James
2005; Jewkes et al., 2006; Kaljee et al., 2005; Kanesathasan
et al., 2008; Klepp et al., 1997; Lou et al., 2004; Martiniuk et al., 2003;

et al,
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Meekers, 2000; Mmbaga et al., 2017; Okonofua et al., 2003; Pandey
et al,, 2016; Ross et al., 2007; Shuey et al., 1999; Speizer et al., 2001;
Walker et al., 2006; Ybarra et al., 2013). The minimum population size
was 366 participants in Ybarra et al. (2013) and the maximum po-
pulation was 19,289 participants in Duflo et al. (2015). The minimum
2004; Erulkar & Muthen-
gi, 2007) and the maximum was “30 years and older” in Kanesathasan
et al. (2008).

included age was 10 years (Diop et al.,

Interventions. Sixteen studies had education on sexual health alone as
the intervention (Cabezdén et al, 2005; Cowan et al, 2010; Daniel
et al., 2008; Diop et al., 2004; Dupas, 2011; Erulkar & Muthengi, 2007;
Gallegos et al., 2008; James et al., 2005; Jewkes et al., 2006; Kaljee
et al, 2005; Klepp et al, 1997; Martiniuk et al, 2003; Mmbaga
et al,, 2017; Pandey et al., 2016; Shuey et al., 1999; Speizer et al., 2001;
Ybarra et al, 2013). In six studies, education on sexual health was
combined with other strategies; provision of contraceptives (Lou
et al.,, 2004; Meekers, 2000; Walker et al., 2006), peer referrals to health
care providers and training of health care providers (Okonofua
et al., 2003), training of health workers and peer condom marketing
(Ross et al., 2007), referrals, family members' education and improve-
ment of contraceptive services (Pandey et al., 2016), skills training, re-
ferrals to micro savings and credit groups and training of health care
providers (Kanesathasan et al., 2008), development of youth partnership
groups, and education subsidies (Duflo et al., 2015). Cash transfers were
given in two studies (Baird et al., 2010; Handa et al., 2015); they were
conditional in one study (Baird et al., 2010), and unconditional in the

other (Handa et al., 2015).

Comparison groups. In 25 studies, the comparison group received no
intervention (Baird et al., 2010; Cabezdn et al., 2005; Cowan et al., 2010;
Daniel et al., 2008; Diop et al., 2004; Duflo et al., 2015; Dupas, 2011;
Erulkar & Muthengi, 2007; Gallegos et al., 2008; Handa et al., 2015;
James et al., 2005; Jewkes et al., 2006; Kaljee et al., 2005; Kanesathasan
et al,, 2008; Klepp et al., 1997; Lou et al., 2004; Martiniuk et al., 2003;
Meekers, 2000; Mmbaga et al., 2017; Okonofua et al., 2003; Pandey
et al, 2016; Ross et al., 2007; Shuey et al., 1999; Speizer et al., 2001;
Walker et al., 2006; Ybarra et al., 2013). However, in Cowan et al. (2010)
the participants in the control group received the same intervention
after follow up data had been collected.

Optimising interpregnancy intervals

Included studies. We included four studies in this comparison which
involved a total of 15,718 participants. Three were quasi experi-
mental studies (one CBA and two natural experiments) (Baqui
et al., 2018; Daniel et al., 2008; Pandey et al., 2016) and one RCT (Zhu
et al.,, 2009).

Outcomes. The primary outcome reported by one of the included
studies is unintended pregnancy (Zhu et al., 2009).

The secondary outcomes reported include changes in knowledge
and attitudes about the risk of unintended pregnancies (Pandey

et al., 2016), initiation of sexual intercourse (Pandey et al., 2016), use
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of birth control methods (Daniel et al., 2008; Pandey et al., 2016; Zhu
et al., 2009), and abortion (Zhu et al., 2009).

Settings. All four studies were conducted in Asia: one in Bangladesh
(Baqui et al., 2018), one in China (Zhu et al., 2009), and two in India
2008; Pandey et al., 2016). All the studies were con-

ducted in community settings.

(Daniel et al.,

Participants. Of the four studies (Baqui et al., 2018; Daniel
2008; Pandey et al., 2016; Zhu et al., 2009), the minimum
population size was 2336 participants in Zhu et al. (2009) and the in
Pandey et al. (2016).

et al,

Interventions. Education about sexual health and family planning was
the main aspect of the intervention in three studies (Daniel
2008; Pandey et al., 2016; Zhu et al,,
additional elements contraceptives supplies, family and parental

et al, 2009). There were also
support and provision of youth friendly health system in Pandey et al.
(2016), and referrals, free provision of contraceptive materials, and
involvement of the male partner in Zhu et al. (2009). The postpartum
family planning along with maternal and newborn care for birth

spacing was the intervention in one study (Baqui et al., 2018).

Comparison group. In Daniel et al. (2008), and Pandey et al. (2016), the
intervention arm was compared to a controlled, nonrecipient arm.
While in Zhu et al. (2009), the difference between intervention arm

also received contraceptives and involved male partner in education.

Timing of intervention. The timing of the intervention was pre-
conception in the included studies (Daniel et al, 2008; Pandey
2016; Zhu et al., 2009). In two studies (Daniel et al., 2008;

Pandey et al., 2016) pregnant participants were also included. In one

et al,

study (Baqui et al., 2018) only pregnant adolescents were included.

Periconceptional folic acid

Included studies. We included five studies with a total of 255,212
women in this comparison. The included studies mainly focused on
maternal outcomes and few reported outcomes related to neonatal
health. Sample sizes ranged from 140 (Rosenthal 2008) to 247,831
(Berry et al., 1999). There were two RCTs (Li, 2014; Rosenthal 2008)
and three quasi experimental natural experiments (two natural ex-
periments and one CBA) (Berry et al., 1999; Vergel et al., 1990;

Wehby et al., 2012).

Outcomes. The primary outcomes reported were NTD (Berry
1999; Vergel et al., 1990), and stillbirth (Wehby et al., 2012).
The secondary outcomes (Wehby
et al., 2012), serum folate (Rosenthal 2008), adherence to folic acid or

et al,

reported were miscarriage

iron folic acid supplementation (Wehby et al., 2012) and other con-
genital anomalies (Wehby et al., 2012).

Settings. Of the five included studies, two took place in Asia: China
(Berry et al., 1999; Li, 2014), one study took place in North America; in
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Honduras (Rosenthal, 2008), and one in South America: Brazil (Wehby
et al,, 2012). One study in Carribean: Cuba (Vergel et al., 1990).

Participants. All participants were nonpregnant women with ages ran-
ging from 16 to 49 years. One study (Vergel et al, 1990) had women
with a history of a child with NTDs. Li (2014) recruited participants who
met the inclusion criteria at the rural and the urban maternal health
centre from four districts of the Tongliao city. Berry et al. (1999) in-
cluded participants from Hebei (a northern province of China) and
Zhejiang and Jiangsu (two southern provinces). Women who underwent
premarital examination during a specific time frame were identified and
given folic acid to consume till the end of the first trimester of their
pregnancy. Of these, women with pregnancies where NTD could be
confirmed or ruled out were included in this study. Rosenthal (2008) was
carried out in factories in Choloma, Honduras. An Information fair was
held in one of the factories and all the women between the ages of
18-49 who volunteered were recruited. Vergel et al. (1990) included
patients registered at the Provincial Genetic Department in Havana City
who had had a previous pregnancy with NTD. Wehby et al. (2012) was
conducted at six craniofacial clinics in Brazil. Women who themselves
had an oral cleft or had a pregnancy complicated with oral clefts were

asked to enrol in the study.

Intervention. Micronutrient composition
1999; Li, 2014; Rosenthal, 2008; Vergel
et al, 1990; Wehby et al.,, 2012) used folic acid supplementation alone

Five studies (Berry et al.,

Dose of folic acid

Three studies supplemented women with 0.4 mg of folic acid per day
(Berry et al,, 1999; Li, 2014; Wehby et al., 2012) while in the remaining
studies, women were supplemented with 1 mg (Rosenthal, 2008), 4 mg
(Wehby et al., 2012) and 5 mg (Vergel et al., 1990) of folic acid daily. One
study also had a 5 mg weekly arm (Rosenthal, 2008). Wehby et al. (2012)
had multiple intervention arms where one group was given 0.4 mg and
other arm was given 4 mg.

Folate compound

All studies used folic acid.

Regimen

In all studies, participants were supplemented daily. In one study,
there was an additional arm in which a group of participants were also
supplemented weekly (Rosenthal 2008).

The supplementation started before pregnancy and continued
until first trimester.

Timing of supplementation

All studies gave the supplements in the periconceptional period
except two, which were during preconception only (Li, 2014,
Rosenthal 2008).

Comparison group. Two of the studies had two study arms
(Rosenthal, 2008; Wehby et al., 2012). Two studies first divided the
participants according to region (Berry et al, 1999) or ethnicity
(Li, 2014). Berry et al. (1999) further divided the participants according
to pattern of use of folic acid, that is, periconceptional use, late use, early
discontinuation or no use. Li (2014) subdivided according to their as-

signed supplement, that is, folic acid + milk, only folic acid, only milk, and

control. We compared only folic acid with control in our analysis since
the usage of milk was out of the scope of this study.

One study (Vergel et al, 1990) had three arms: fully supple-
mented (received full course of folic acid supplementation), partially
supplemented (received folic acid but not the full regimen) and un

supplemented participants.

Periconceptional iron folic acid

Included studies. We included 10 studies with a total of 8439 partici-
pants. All of the studies reported maternal outcomes. Sample size ranged
from 406 (Shobha & Sharada, 2003) to 3616 (Soekarjo et al., 2004).
There were nine RCTs (Agarwal et al., 2003; Ahmed et al., 2001; Feb-
ruhartanty et al., 2002; Gilgen, 2001; Hall et al., 2002; Muro et al., 1999;
Shah & Gupta, 2002; Shobha & Sharada, 2003; Soekarjo et al., 2004) and
one quasi experimental natural experiment (CBA) (Kanani 2000).

Outcomes. The primary outcome reported was anaemia (Agarwal
et al.,, 2003; Ahmed et al., 2001; Gilgen, 2001; Hall et al., 2002; Muro
1999; Shah & Gupta, 2002) The secondary outcomes reported
were adverse effects (Gilgen, 2001).

et al,

Settings. Of the 10 included studies, eight took place in Asia: two in
Bangladesh (Ahmed et al., 2001; Gilgen, 2001), two in India (Agarwal
et al., 2003; Shobha & Sharada, 2003), three Indonesia (Februhartanty
2002; Kanani, 2000; Soekarjo et al., 2004), and one in Nepal
(Shah & Gupta, 2002). Two studies took place in Africa: one in Mali
1999).

Seven studies were conducted in schools (Agarwal et al., 2003;
Februhartanty et al., 2002; Hall et al., 2002; Muro et al., 1999; Shah &
Gupta, 2002; Shobha & Sharada, 2003; Soekarjo et al., 2004). Soekarjo

et al. (2004) also included home intervention during school holidays. Of

et al,

(Hall et al., 2002), and one in Tanzania (Muro et al.,

the remaining studies, one was conducted in garment factories (Ahmed

et al, 2001), two in community settings (Gilgen, 2001; Kanani, 4).

Participants. All of the studies supplemented participants with iron-

folic acid in the preconception period.

Interventions. Micronutrient composition: Several different dosages of
iron and folic acid were used in these studies. Ahmed et al. (2001)
supplemented 120 mg iron and 3.5 mg folic acid, Agarwal et al. (2003)
supplemented 100 mg iron and folate 500 pg two groups in daily and
weekly manner, Februhartanty et al. (2002), Hall et al. (2002), and
Soekarjo et al. (2004) supplemented 60 mg elemental iron and 0.25 mg
folic on a weekly basis, Kanani (2000) supplemented 60 mg of elemental
iron 0.5 mg folic acid per day, Muro et al. (1999) supplemented 65 mg of
elemental iron with 0.25 mg of folic acid weekly, Shah and Gupta (2002)
supplemented 350 mg iron and 1.5 mg folic acid once daily or weekly,
Shobha and Sharada (2003) supplemented 60 mg iron and 0.5 mg folic
acid daily or twice weekly, and Gilgen 2001 supplemented 200 mg fer-
rous fumarate and 200 mg folic acid on a weekly basis.

Regimen: Kanani (2000) had daily supplementation group. Ahmed
et al. (2001), Februhartanty et al. (2002), Hall et al. (2002), Gilgen
(2001), Muro et al. (1999) and Soekarijo et al. (2004) had weekly arms.
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Agarwal et al. (2003), Shah and Gupta (2002) had a daily arm as well
as a weekly one. Shobha and Sharada (2003) had daily and twice
weekly supplementation groups.

Timing of supplementation: All studies provided the supple-
mentation during the preconception period.

Duration of supplementation: Muro et al. (1999) supplemented
for 8 weeks, Hall et al. (2002) and Shah and Gupta (2002) supple-
mented for 10 weeks, seven studies provided supplementation for
more than 12 weeks (Agarwal et al., 2003; Ahmed et al., 2001; Feb-
ruhartanty et al., 2002; Gilgen, 2001; Kanani, 2000; Shobha & Shar-
ada, 2003; Soekarjo et al., 2004).

Comparison. All these studies compared iron-folic acid supplementa-
tion with placebo.

5.1.3 | Excluded studies
Refer to characteristics of excluded studies

Delaying pregnancy. We excluded 105 studies in total: 79 because
they were from high income countries; 11 because they had data that
was not disaggregated by sex (Agha et al., 2004; Doubova et al., 2017,
1999; Jemmott I, 2010; Kim et al., 2001; Kinsler
et al.,, 2004; Kyrychenko 2006; Mathews et al., 2016; Mba et al., 2007;
Munodawafa et al., 1995; Taylor et al., 2001); eight because they had
no specific intervention to delay pregnancy (Antunes et al., 2002;
Baptiste, 2005; Decat et al, 2015; Gaughran, 2013; Kamali
et al., 2002; Pereira et al., 2017; Sebastian et al., 2012); three because
they targeted participants that were not relevant to this review
2012; Marcell et al., 2013; Villarruel, 2008); three be-
cause they had no control group to compare the interventional group
to (Brieger et al., 2001; Magnani et al., 2005; Ozcebe et al., 2004); one

because it did not directly measure the impact of the intervention

Fawole et al.,

(Garcia et al.,

(Meekers et al., 2005); one because it focused on childbearing (Pa-
lermo et al., 2016) and one, because it was related to the pre-

intervention status of participants (Cowan et al., 2008).

Optimising interpregnancy intervals. We excluded 11 studies: seven
because they were from high income countries (Black et al., 2006;
Kan, 2012; Quinlivan et al., 2003; Sims & Luster, 2002; Solomon &
Liefeld, 1998; Wagner & Clayton, 1999; Wiggins et al., 2005); one
because the article was originally in Spanish and only a rough English
translation could be obtained which made it not possible to interpret
the paper clearly; moreover the tables were still in Spanish (Rocha,
2004);
(Hubacher 2012), and one because there was no intervention relevant
2012), rather it provided life
skills and vocational skills to the participants which did not serve the

one compared one type of contraceptive with another

to prolong pregnancy (Bandiera et al.,

specific purpose of this review. Drayton (2000) only had abstract and
Rosenberg et al. (2015) was a cohort study.

Periconceptional folic acid. We excluded 12 studies: four because they

were from high income countries (Czeizel and Dobo, 1994; Laurence
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1981; Kirke 1992; MRC, 1991); three because of flour for-
2005; Sayed

2008); two because all arms received same dose of folic acid

et al,
tification (Calvo & Biglieri, 2008; Lépez-Camelo et al.,
et al,
(Angeles-Adgeppa et al., 2005; Gunaratna et al., 2015); one because
the folic acid use was during pregnancy only (Manizheh et al., 2009);
one because it compared folic acid along with other micronutrients to
a control group (Chen et al., 2008) and one because folic acid dosage
was not mentioned and none of the outcomes were of interest to this
review (Westphal et al., 2004).

Periconceptional Iron folic acid. Twenty-seven studies were excluded, of
which seven only had iron supplementation without folic acid (Beas-
ley 2000; Gonzalez-Rosendo, 2002; Kianfar et al, 2000; Leenstra
2009; Lopes, 1999; Mozaffari-Khosravi et al., 2010; Zavaleta
et al., 2000); nine did not have any or an appropriate comparison group
(Ahmed et al, 2005, 2010; Angeles-Agdeppa et al, 1997; Crape
et al, 2005; Deshmukh, 2008; Dongre et al, 2011; Gunaratna
et al,, 2015; Horjus et al., 2005; Jayatissa, 1999; Kotecha et al., 2009;
Nguyen et al., 2012; Pasricha, 2009; Tee, 1999; Vyas et al., 2010); three
studies were not segregated by gender (Roschnik et al., 2004; Taylor

et al,

et al,, 2001; Yusoff et al., 2012); two studies were summaries of others
(Aguayo et al, 2013; Roschnik et al., 2008); and one looked at post
pregnancy intervention (Nguyen et al., 2012).

5.2 | Risk of bias in included studies
5.2.1 | Randomised controlled trials

Delaying pregnancy

There were 14 RCTs related to delaying pregnancy (Baird et al., 2010;

Cabezon et al., 2005; Cowan et al., 2010; Duflo et al., 2015; Gallegos
2008; Handa et al., 2015; Jewkes et al, 2006; Kaljee

2005; Martiniuk et al., 2003; Mmbaga et al., 2017; Okonofua

et al., 2003; Ross et al., 2007; Walker et al., 2006; Ybarra et al., 2013).

et al.,

et al,

Optimising interpregnancy intervals
There was one RCT (Zhu et al.,
pregnancy intervals.

2009) related to prolonging inter-

Periconceptional folic acid
There were two RCTs (Li, 2014; Rosenthal 2008).

Periconceptional iron folic acid

There were nine RCTs (Agarwal et al., 2003; Ahmed et al., 2001; Feb-
ruhartanty et al., 2002; Gilgen, 2001; Hall et al., 2002; Muro et al.,, 1999;
Shah & Gupta, 2002; Shobha & Sharada, 2003; Soekarjo et al., 2004).

Allocation (selection bias)
Delaying pregnancy

Sequence generation: Adequate randomisation was done in nine studies
(Cabezon et al., 2005; Duflo et al., 2015; Handa et al., 2015; Jewkes
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et al, 2006; Martiniuk et al, 2003; Mmbaga et al., 2017; Ross
et al., 2007; Walker et al., 2006; Ybarra et al., 2013), due to which the
risk of bias was low. Methods used included simple balloting (Cabezon
2005), computer generated number sequences (Handa
et al.,, 2015; Jewkes et al., 2006; Mmbaga et al., 2017) and coin tossing
(Martiniuk et al., 2003). Handa et al. (2015) employed lottery gen-

eration of for locations and then further, households were selected

et al,

via computer generated number sequences.

The randomisation method was not clearly mentioned in five
studies (Baird et al., 2010; Cowan et al., 2010; Gallegos et al., 2008;
Kaljee et al., 2005; Okonofua et al., 2003), making the risk of bias
unclear.

Allocation concealment: The risk for bias for allocation conceal-
ment was low in five studies (Cowan et al., 2010; Handa et al., 2015;
Jewkes et al., 2006; Mmbaga et al., 2017; Ybarra et al., 2013) and

unclear in nine others (Baird et al., 2010; Cabezon et al., 2005; Duflo

et al, 2015; Gallegos et al., 2008; Kaljee et al., 2005; Martiniuk
et al., 2003; Okonofua et al., 2003; Ross et al, 2007; Walker
et al., 2006).

Optimising interpregnancy intervals
Sequence generation: One study (Zhu et al., 2009) adequately rando-
mised participants; this was achieved by coin tossing which was done
by a neutral party who was not involved with the study at one of the
research centres.

Allocation concealment: In the same study, the risk of bias was low
because the unit of allocation was randomised clusters (Zhu
et al., 2009).

Periconceptional folic acid
Sequence generation: One study adequately randomised the partici-
pants (Rosenthal, 2008), using a data centre to make a randomisation
sequence. One study did not mention the method of randomisation
(Li, 2014).

Allocation concealment: One study adequately concealed allocation
(Rosenthal, 2008) as they reported using identical pills or packaging.
Li (2014) did not mention any method of allocation concealment.

Periconceptional iron folic acid

Sequence generation: Allocation sequence was adequately generated in
two studies (Gilgen, 2001; Hall et al., 2002). All of them used a
computer generated programme. One study was at high risk (Muro
et al., 1999). Muro et al. (1999) added a school which was supposed to
receive the intervention into the nonintervention group because the
parents did not approve of the intervention. Six studies did not
mention method of sequence generation (Agarwal et al., 2003; Ahmed
et al., 2001; Februhartanty et al., 2002; Shah & Gupta, 2002; Shobha
& Sharada, 2003; Soekarjo et al., 2004).

Allocation concealment: Four studies reported adequate allocation
concealment (Agarwal et al., 2003; Ahmed et al., 2001; Hall et al., 2002;
Soekarjo et al., 2004). Three of these studies were randomised at cluster
level and so, risk of selection bias was considered unlikely (Agarwal
2003; Hall et al., 2002; Soekarjo et al., 2004). In one (Ahmed
et al., 2001), the code was not broken till the end of the study or till all

et al.,

the data had been entered in the computer. Muro et al. (1999) did not
perform allocation concealment. The rest of the studies had an unclear
method or did not perform allocation concealment (Februhartanty
et al,, 2002; Gilgen, 2001; Shah & Gupta, 2002; Shobha & Sharada, 2003).

5.2.2 | Blinding (performance bias and
detection bias)

Delaying pregnancy

Blinding of participants and personnel: Three RCTs (Okonofua
2003; Ross et al., 2007; Walker et al., 2006) were deemed at
high risk of bias with regards to blinding of participants/personnel.
Eight studies (Baird et al, 2010; Cabezén et al., 2005; Cowan
et al., 2010; Duflo et al., 2015; Handa et al., 2015; Jewkes et al., 2006;
2005; Mmbaga et al.,,
adequate blinding or because blinding was not required due to the

et al.,

Kaljee et al., 2017) were at low risk due to
type of intervention occurring. Three RCTs which did not mention
blinding of participants/personnel distinctly were at unclear risk of
bias (Gallegos et al., 2008; Martiniuk et al., 2003; Ybarra et al., 2013).

Blinding for outcome assessors: Two RCTs (Jewkes et al., 2006;
Ross et al.,, 2007) had low risk of bias for blinding of outcome as-
sessment while most of them were at unclear risk as this was not
specifically mentioned in 12 articles (Baird et al, 2010; Cabezén
2005; Cowan et al., 2010; Duflo et al., 2015; Gallegos
et al., 2008; Handa et al., 2015; Kaljee et al., 2005; Klepp et al., 1997;
2003; Mmbaga et al., 2017; Okonofua et al., 2003;
Walker et al., 2006).

et al,

Martiniuk et al.,

Optimising interpregnancy intervals

Blinding of participants and personnel: There was high risk of bias
concerning blinding in one study as the interviewers were not blinded
to the interventions that the women in different arms of the study
would be receiving (Zhu et al., 2009).

Blinding of outcome assessors: There was high risk of bias con-
cerning blinding in one study as the assessors were not blinded to the
interventions that the women in different arms of the study would be
receiving (Zhu et al., 2009).

Periconceptional folic acid
Blinding of participants and personnel: One study had adequate
blinding of participants and personnel (Rosenthal 2008) while one
was at high risk of bias because participants and personnel were not
blinded (Li, 2014).

Blinding of outcome assessor: Rosenthal (2008) performed
adequate blinding and was at low risk of bias. One study had in-

sufficient information to permit judgement (Li, 2014).

Periconceptional iron folic acid

Blinding of participants and personnel: Out of nine studies, three
performed adequate blinding of participants and personnel (Ahmed
2001; Februhartanty et al., 2002; Gilgen, 2001). Five studies
were at high risk of bias due to inadequate blinding (Agarwal
2003; Muro et al, 1999; Shah & Gupta, 2002; Shobha &

et al,

et al.,
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Sharada, 2003; Soekarjo et al., 2004). One study did not mention
blinding of participants or personnel (Hall et al., 2002).

Blinding of outcome assessors: Six of the studies were at low
risk of bias. Three had objective outcomes which were not affected
by outcome assessors knowing the intervention (Agarwal et al., 2003;
Ahmed et al.,, 2001; Soekarjo et al., 2004). Six studies did not mention
blinding of outcome assessor and hence, had an unclear risk of bias
(Februhartanty et al., 2002; Gilgen, 2001; Hall et al., 2002; Muro
et al., 1999; Shah & Gupta, 2002; Shobha & Sharada, 2003).

5.2.3 | Incomplete outcome data (attrition bias)

Delaying pregnancy

The issue of incomplete outcome data were not addressed ade-
quately in one study (Walker et al., 2006) putting them at an unclear
risk of bias. One study was at high risk of attrition bias due to sig-
nificant loss to follow up from both intervention and control groups
(Cowan et al., 2010).

Studies that were at low risk addressed incomplete outcome
data adequately in 12 studies (Baird et al., 2010; Cabezoén
et al, 2005; Duflo et al, 2015; Gallegos et al., 2008; Handa
et al, 2015; Jewkes et al, 2006; Kaljee et al., 2005; Martiniuk
et al, 2003; Mmbaga et al., 2017; Okonofua et al, 2003; Ross
et al, 2007; Ybarra et al., 2013). In Cabezén et al. (2005) and Gal-
legos et al. (2008), the missing outcome data were balanced across
groups. In Handa et al. (2015) the effect of attrition was ac-
counted for.

Optimising interpregnancy intervals
This issue was addressed reasonably well due to low attrition rates
(Zhu et al., 2009).

Periconceptional folic acid
In two studies (Li, 2014; Rosenthal 2008) incomplete outcome data

were matched across groups.

Periconceptional iron folic acid

Two studies did not mention if incomplete outcome data were ade-
quately addressed (Gilgen, 2001; Shobha & Sharada, 2003). Im-
balanced losses were mentioned in one study (Ahmed et al., 2001). In
the rest of the studies, the missing outcome data were matched
across groups (Agarwal et al., 2003; Februhartanty et al., 2002; Hall
et al., 2002; Muro et al., 5; Shah & Gupta, 2002; Soekarjo et al., 2004).

5.2.4 | Selective reporting (reporting bias)

Delaying pregnancy

Eleven of the studies had unclear risk of bias as there was insufficient
evidence to disregard the notion of selective reporting (Baird
et al, 2010; Duflo et al, 2015; Gallegos et al., 2008; Handa
et al, 2015; Jewkes et al, 2006; Kaljee et al., 2005; Martiniuk
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et al., 2003; Okonofua et al., 2003; Ross et al., 2007; Walker
et al.,, 2006; Ybarra et al., 2013). Two study was deemed at low-risk
due to the outcomes being pre-specified in another paper (Cowan
et al,, 2010) and protocol (Mmbaga et al.,, 2017).

Optimising interpregnancy intervals
There were no available protocols to determine whether selective

reporting occured.

Periconceptional folic acid

In two studies (Li, 2014; Rosenthal 2008) assessing selective re-
porting bias was difficult as we did not have access to study protocols
and therefore these were rated as unclear.

Periconceptional iron folic acid
Assessing selective reporting was difficult as we did not have study
protocols for the majority of the studies, therefore these were

deemed unclear for risk of selective reporting.

5.2.5 | Other potential sources of bias

Delaying pregnancy

Eleven studies were free from other sources of bias (Cabezén
et al, 2005; Cowan et al., 2010; Duflo et al., 2015; Gallegos
et al., 2008; Handa et al, 2015; Jewkes et al., 2006; Kaljee
et al, 2005; Okonofua et al., 2003; Ross et al., 2007; Walker
et al., 2006; Ybarra et al., 2013). The remaining three RCTs had an
2010; Martiniuk et al, 2003;
Mmbaga et al., 2017). The possibility of bias was due to baseline
differences between participants (Baird et al., 2010; Martiniuk
et al., 2003) and measurement bias (Mmbaga et al,, 2017).

unclear risk of bias (Baird et al.,

Prolonging interpregnancy intervals

There was a possible risk of bias as baseline outcome differences
existed between the two interventional arms of the study (Zhu
et al., 2009).

Periconceptional folic acid

In one study (Rosenthal 2008), there was a different time lag be-
tween last pill taken and blood drawn for the two groups; un-
metabolized folic acid in the blood and dietary folic acid intake was
also not taken into account. Li (2014) appear free from other bias.

Periconceptional iron folic acid

Two of the studies were at high risk for sources of bias (Febru-
hartanty et al., 2002; Shah & Gupta, 2002). In Februhartanty et al.
(2002), there was a higher prevalence of anaemia in the weekly
supplemented group. Only the weekly group was supervised in the
Shah and Gupta (2002) study. In one study it was not clear if there
was a bias (Ahmed et al., 2001). In Ahmed et al. (2001), there was
variability in when the supplements were administered depending on

the factory (before or after a meal etc).
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Quasi experimental studies

Delaying pregnancy. There were 12 quasi experimental studies related to
delaying pregnancy (Daniel et al.,, 2008; Diop et al., 2004; Dupas, 2011;
Erulkar & Muthengi, 2007; James et al., 2005; Kanesathasan et al., 2008;
Klepp et al., 1997; Lou et al., 2004; Meekers, 2000; Pandey et al., 2016;
Shuey et al., 1999; Speizer et al,, 2001).

Optimising interpregnancy intervals. There were three quasi experi-
mental studies related to prolonging inter-pregnancy intervals (Baqui
et al., 2018; Daniel et al., 2008; Pandey et al., 2016).

Periconceptional folic acid. There were three quasi experimental stu-
dies (Berry et al., 1999; Vergel et al., 1990; Wehby et al., 2012).

Periconceptional iron folic acid. There one quasi experimental study
(Kanani 2000).

Was the allocation sequence adequately generated?
Delaying pregnancy. Adequate randomisation was done in two

1999), due to

which the risk of bias was low. The randomisation method was

studies (Kanesathasan et al., 2008; Shuey et al.,

not mentioned in five studies (Diop et al.,, 2004; Dupas, 2011;
James et al., 2005; Klepp et al., 1997; Pandey et al., 2016), making
the risk of bias unclear.The allocation sequence was not ade-
qguately generated in seven studies (Daniel et al., 2008; Erulkar &
Muthengi, 2007; Lou et al., 2004; Meekers, 2000; Spei-
zer et al., 2001), making their risk of bias high.

Optimising interpregnancy intervals. One study did not clearly state the
method of randomisation (Pandey et al., 2016). One study was deemed to
have inadequate sequence generation as an index household was chosen
in a quasi-random manner from each selected village, and the investigator
moved from household to household, in a predetermined direction, in-
terviewing eligible women (Daniel et al., 2008). One study did not employ
randomisation methods. In one study (Baqui et al., 2018) there was
clearly no randomisation done.

Periconceptional folic acid. One study (Wehby et al., 2012) adequately
generated allocation sequence. Two studies (Berry et al., 1999;
Vergel et al., 1990) were at high risk of bias since allocation sequence
was not adequately generated.

Periconceptional iron folic acid. In Kanani 2000 method of sequence
generation is not described.

Was the allocation adequately concealed?

Delaying pregnancy. The risk for bias for allocation concealment
was low in six studies (Dupas, 2011; James et al., 2005; Lou
2004; Meekers, 2000; Pandey et al, 2016; Speizer
et al.,, 2001) and unclear in six others (Daniel et al., 2008; Diop

et al.,

et al., 2004; Erulkar & Muthengi, 2007; Kanesathasan et al., 2008;
Klepp et al., 1997; Shuey et al., 1999).

Optimising interpregnancy intervals. In two studies the risk of bias for
allocation concealment was unclear as it was not mentioned in the
respective text (Baqui et al., 2018; Daniel et al., 2008). The risk of
bias was low in two studies. In one it was because the unit of allo-
cation consisted of individual villages allowing adequate allocation
concealment (Pandey et al., 2016).

Periconceptional folic acid. Two studies were at low risk of bias: al-
location was according to provinces in Berry et al. (1999) while in
Wehby et al. (2012) allocation was adequately concealed. Vergel
et al. (1990) was at high risk of bias since allocation was not con-
cealed and analysis was done according to compliance.

Periconceptional iron folic acid. It is unclear if allocation was ade-

quately concealed in Kanani (2000).

Were baseline outcome measurements similar?

Delaying pregnancy. Baseline outcomes were similar across groups
2011; James et al, 2005; Klepp
et al,, 1997; Lou et al., 2004). They were not significantly similar
in six studies (Daniel et al., 2008; Diop et al., 2004; Erulkar &
Muthengi, 2007; Meekers, 2000; Shuey et al.,, 1999; Speizer

et al.,, 2001). The remaining two studies did not have sufficient

in four studies (Dupas,

information to make a judgement on the similarity of baseline
outcomes between groups (Kanesathasan et al., 2008; Pandey
et al., 2016).

Optimising interpregnancy intervals. There was insufficient informa-
tion to make a judgement regarding this in Pandey et al. (2016).
There was a significant difference in baseline outcomes between
2008). In one study (Baqui

et al., 2018), baseline outcomes were similar.

groups in one study (Daniel et al,

Periconceptional folic acid. Out of three studies, one had similar
baseline outcomes (Wehby et al, 2012), one did not have any
baseline outcome measured (Berry et al., 1999), and one did not have

similar baseline outcome measurements (Vergel et al., 1990).

Periconceptional iron folic acid. In one of the studies baseline outcome

measurements were similar (Kanani, 2000)

Were baseline characteristics similar?

Delaying pregnancy. Baseline characteristics were similar across
groups in six studies (Daniel et al., 2008; Diop et al., 2004; Du-
pas, 2011; Kaljee et al., 2005; Klepp et al, 1997; Shuey
et al., 1999). They were not significantly similar in six studies
(Erulkar & Muthengi, 2007; James et al., 2005; Lou et al., 2004;
Meekers, 2000; Pandey et al., 2016; Speizer et al., 2001).
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The remaining study did not have sufficient information to make
a judgement on the similarity of baseline characteristics between

groups (Kanesathasan et al., 2008).

Optimising interpregnancy intervals. Baseline characteristics were si-
milar in one study (Daniel et al., 2008). There were significant dif-
ferences between groups regarding these in two studies (Baqui
et al, 2018; Pandey et al., 2016).

Periconceptional folic acid. Baseline characteristics were similar in one
of the studies (Wehby et al., 2012). Vergel et al. (1990) did not
provide any baseline characteristics. In Berry et al. (1999), baseline
characteristics of the women in the folic acid group varied from those
who did not take supplementation.

Periconceptional iron folic acid. The baseline characteristics were si-
milar Kanani (2000).

Were incomplete outcome data adequately addressed?

Delaying pregnancy. The issue of incomplete outcome data were not
addressed adequately in 10 studies (Daniel et al, 2008; Diop
et al., 2004; Dupas, 2011; Erulkar & Muthengi, 2007; Kanesathasan
et al., 2008; Lou et al., 2004; Meekers, 2000; Pandey et al., 2016;
Shuey et al., 1999; Speizer et al., 2001) putting them at an unclear risk
of bias. The two studies that were at low risk addressed incomplete

outcome data adequately (James et al., 2005; Klepp et al., 1997).

Optimising interpregnancy intervals. There was either unclear or low
risk of bias perceived regarding incomplete outcome data. There was
insufficient information available to make an adequate assessment in
two studies (Daniel et al., 2008; Pandey et al., 2016). The remaining
study addressed this issue reasonably well due to low attrition rates
(Baqui et al.,, 2018).

Periconceptional folic acid. In one study incomplete outcome data
were matched across groups (Berry et al., 1999). Vergel et al. (1990)
did not mention if no participants were lost to follow up. Wehby
et al,, 2012 had a substantial attrition rate. In the 0.4 mg folic acid
supplementation group, a total of 1106 withdrew or were lost to
follow up. A similar number of women (1093) dropped out of the
study for the 4.0 mg folic acid supplementation group.

Periconceptional iron folic acid. Kanani 2000 does not mention in-

complete outcome data.

Was knowledge of the allocated interventions adequately prevented
during the study?

Delaying pregnancy. There was unclear risk for all of the studies re-
levant to this question as this was not distinctly mentioned in the
respective texts (Daniel et al., 2008; Diop et al., 2004; Dupas, 2011;
Erulkar & Muthengi, 2007; James et al., 2005; Kanesathasan
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et al., 2008; Klepp et al., 1997; Lou et al, 2004; Meekers, 2000;
Pandey et al., 2016; Shuey et al., 1999; Speizer et al., 2001).

Optimising interpregnancy intervals. There was an unclear risk of bias
with regards to whether knowledge of the allocated interventions
adequately prevented in three studies (Baqui et al, 2018; Daniel
et al., 2008; Pandey et al., 2016).

Periconceptional folic acid. All three studies were at low risk of bias:
two studies adequately prevented knowledge of allocated interven-
tions (Berry et al., 1999; Wehby et al, 2012) and one study had
objective outcomes which were not affected by knowledge of allo-
cated interventions (Vergel et al., 1990).

Periconceptional iron folic acid. In Kanani 2000, the outcomes were
objectives and so, unlikely to be influenced by blinding.

Was the study adequately protected against contamination?

Delaying pregnancy. With regards to contamination, adequate
measures were taken in 10 studies (Daniel et al., 2008; Du-
pas, 2011; Erulkar & Muthengi, 2007; James et al., 2005; Klepp
et al.,, 1997; Lou et al., 2004; Meekers, 2000; Pandey et al., 2016;
Shuey et al., 1999; Speizer et al., 2001). There was insufficient
data to make a judgement in one case (Kanesathasan et al., 2008).
There was a high risk of bias with regards to the possibility of
contamination in one study (Diop et al., 2004). In this study, the
control group partially received some component of the

intervention.

Optimising interpregnancy intervals. Three studies showed that ade-
quate measures against contamination had been taken (Baqui
et al., 2018; Daniel et al., 2008; Pandey et al., 2016).

Periconceptional folic acid. In one study (Berry et al., 1999), allocation
was by province and county and hence, therefore the study was
adequately protected against contamination. Two studies (Vergel
et al., 1990; Wehby et al., 2012) did not mention any measures to
prevent contamination.

Periconceptional iron folic acid. The study was protected against
contamination (Kanani & Poojara, 2000) and had allocation by com-
munity while one study had two different intervention arms (iron-
folic acid supplementation and leaf concentrate) and hence it was
unlikely that there was contamination.

Was the study free from selective outcome reporting?

Delaying pregnancy. Eight of the studies had low risk of bias when
there was sufficient evidence to disregard the notion of selective
reporting (Diop et al., 2004; Dupas, 2011; Erulkar & Muthengi, 2007;
Kanesathasan et al., 2008; Lou et al., 2004; Pandey et al.,, 2016;
Shuey et al.,, 1999; Speizer et al., 2001) while four had unclear risk of
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bias when there was not (Daniel et al., 2008; James et al., 2005;
Klepp et al., 1997; Meekers, 2000).

Optimising interpregnancy intervals. Three studies were at low risk of
selective outcome reporting (Baqui et al., 2018; Daniel et al., 2008;
Pandey et al., 2016).

Periconceptional folic acid. In one study, there is no evidence that
outcomes were selectively reported (Berry et al., 1999) while in two
studies it is unclear if the study is free from selective outcome re-
porting (Vergel et al., 1990; Wehby et al., 2012). Wehby et al. (2012)
mentioned all the outcomes though did not extensively discuss them.

Periconceptional iron folic acid. The outcomes mentioned in the
methods section were reported in the results (Kanani 2000).

Was the study free from other risks of bias?

Delaying pregnancy. Ten studies were free from other sources of bias
(Daniel et al., 2008; Dupas, 2011; Erulkar & Muthengi, 2007; James
et al.,, 2005; Kanesathasan et al., 2008; Klepp et al., 1997; Lou et al., 2004;
Meekers, 2000; Pandey et al., 2016; Speizer et al, 2001). Two quasi
experimental studies had an unclear risk of bias (Shuey et al., 1999) or a
high risk of bias (Diop et al., 2004). The possibility of bias was due to
measurement bias (Diop et al., 2004; Shuey et al.,, 1999).

Optimising interpregnancy intervals. There is no evidence to suggest
other risks of bias in three of the included studies (Daniel et al., 2008;
Pandey et al., 2016). The risk was unclear with regards to one study

(Baqui et al., 2018) due to a possible recall error.

Periconceptional folic acid. Two studies appeared free from other risks
of bias (Berry et al., 1999; Vergel et al., 1990). Wehby et al. (2012)

Random sequence generation (selection bias)

Allocation concealment (selection hias)

Similar haseline characteristics

Similar baseline outcome measurement

Blinding of participants and personnel (performance hias)
Blinding of outcome assessment (detection hias)
Incomplete outcome data (attrition hias)

Prevention of knowledge of allocated intervention
Protection against contamination

Selective reporting (reporting hias)

Other hias

introduced changes in the methodology during the study and so, it is

unclear if it is free from other risks of bias.

Periconceptional iron folic acid. Kanani (2000) appears free from other
risks of bias.

Refer to Figures 2 and 3.

5.2.6 | Effects of interventions
Delaying the age at first pregnancy

1. Education on sexual health and contraception versus no inter-
vention (24 studies)

A total of 23 studies compared education on sexual health and
contraception with no intervention (Cabezén et al, 2005; Cowan
et al,, 2010; Daniel et al., 2008; Diop et al., 2004; Duflo et al., 2015;
Dupas 2011; Erulkar & Muthengi, 2007; Gallegos et al., 2008; James
et al., 2005; Jewkes et al., 2006; Kaljee et al., 2005; Kanesathasan
et al.,, 2008; Klepp et al., 1997; Martiniuk et al., 2003; Meekers, 2000;
Mmbaga et al., 2017; Okonofua et al., 2003; Pandey et al., 2016; Ross
et al, 2007; Shuey et al, 1999; Speizer et al, 2001; Walker
et al., 2006; Ybarra et al., 2013).

Primary outcomes

Maternal—Unintended pregnancy. The pooled analysis on education on
sexual health and contraception showed that intervention may make
little or no difference to the reduction in the risk of unintended preg-
nancy when compared with no education (RR, 0.42; 95% Cl, 0.07-3.26;
two studies, n = 490; random-effect; )(2 p =.009; I? = 85%; low certainty of
evidence using GRADE assessment) (Analysis 1.1; Table 1).

f

0% 25% 50% 75% 100%

[ Low risk of bias

D Unclear risk of bias

[l High risk of bias

FIGURE 2

Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages across all included studies
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Maternal—Reported changes in knowledge and attitudes about the risk of
unintended pregnancies (Table 2). The outcomes were reported
in (Cowan et al., 2010; Daniel et al., 2008; Diop et al., 2004; Martiniuk
et al., 2003; Meekers, 2000; Pandey et al.,, 2016; Ross et al., 2007).

Five studies (Cowan et al., 2010; Daniel et al., 2008; Diop
et al.,, 2004; Meekers, 2000; Ross et al., 2007) reported the im-
pact of education on changing the knowledge regarding preg-
nancy. Education intervention had a nonsignificant impact on
improving the knowledge of pregnancy prevention when com-
pared with no education (RR, 1.02; 95% ClI, 0.87-1.21; four stu-
dies, n=1433; random-effect; heterogeneity: )(2 p=.001;
12 = 78%) (Analysis 1.2). The pooled analysis included two RCTs
(Cowan et al.,, 2010; Ross et al., 2007) and three quasi RCTs
(Daniel et al., 2008; Diop et al., 2004; Meekers, 2000). On sub-
group analysis based on study design, we found education had a
significant impact on improving knowledge on pregnancy pre-
vention in RCTs (RR, 1.49; 95% CIl, 1.10-2.03; two studies,
n =178 random-effect; heterogeneity: y* p = .6; I?> = 0%) whereas
it was insignificant in quasi RCTs (RR, 0.94; 95% Cl, 0.79-1.12;
three studies, n=1355; random-effect; heterogeneity: )(2
p =.002; I? = 85%) (Analysis 2.1).

In Martiniuk et al. (2003), the outcome was reported as differ-
ence in knowledge and attitude which was attributable to the in-
tervention in change scores, posttest minus pretest, between the two
studies arms. For females' knowledge, the crude score was 2.11 with
a 95% CIl of 0.23-3.99. For females' attitude, the crude score was
0.05 with a 95% Cl of -2.60-2.70.

In Pandey et al. (2016), this was reported as the percentage of
young women who reported different risks of early child bearing to
the mother or child. There was an improvement in knowledge and
awareness, with a range of 1.2%-98.4% of young women in the in-
tervention group being aware of specific knowledge related to health

outcomes of adolescent pregnancy as noted below.

o Almost 99.6% were aware of risks that a girl may face if she gives
birth (at age 15-16) during her adolescence
e 98.4% were aware of risks that a child of an adolescent mother

e 92.5% of young unmarried women intended to practice contra-
ception to delay their first pregnancy

e 90.6% were aware about the risk of a weak child

e 86.6% were aware about ill health of mother

e 50.2% were aware about increased possibilities of complications
during pregnancy and labour/delivery

e 43.0% were aware about increased risk of maternal mortality

e 39.5% were aware about the risk of infant death
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FIGURE 3 Risk of bias summary: review authors' judgements
about each risk of bias item for each included study

e 38.8% were aware that underdeveloped reproductive organs lead
to prolonged or obstructed labour
e 32.0% were aware about the risk of a LBW baby



22 of 119 LASSI ET AL
Collaborahon
TABLE 1 Delay in age of first pregnancy—Sexual and reproductive health education versus no intervention
Education compared to no intervention for delaying pregnancy
Patient or population: delaying at the age at first pregnancy
Setting: LMICs
Intervention: Education
Comparison: no intervention
.. A
Anticipated absolute effects® (95% Cl) No. of CerEy o e
Risk with no Relative effect participants evidence
Outcomes intervention Risk with education (95% ClI) (studies) (GRADE) Comments
Unintended Study population RR 0.42 (0.07-2.36) 490 (2 studies) DBHOO LOW®
pregnancy

122 per 1000 132 per 1000 (41-420)

Note: GRADE Working Group grades of evidence: High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different. Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different
from the estimate of the effect. Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially

different from the estimate of effect.
Abbreviations: Cl, confidence interval; OR, odds ratio; RR, risk ratio.

#The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

PThere is high risk of attrition bias due to >20% patients lost to follow up from both intervention and control arms.

“High risk of selection bias.

e 16.0% were aware about the risk of a disabled child

e 10.5% were aware about increased possibility of an under-
developed child

e 6.1% were aware about miscarriage/still birth

o 4.2% were aware about premature birth/baby

e 1.2% were aware about anaemia in women (Table 2).

Maternal—Initiation of sexual intercourse

This outcome was reported in Diop et al. (2004), Mmbaga et al.
(2017), Ross et al. (2007), and Ybarra et al. (2013). It was pooled
based on the time of follow up (3, 6, and 12 months and at 3 years).
Education on reducing sexual risks did not have a significant impact
on age of sexual debut at the 3 month (RR, 0.43; 95% Cl, 0.04-4.51,
one study, n=56), at 6 month (RR, 1.02; 95% CI, 0.57-1.83; two
studies, n = 1443; random-effect; heterogeneity: )(2 p=.23, 1°=29%),
or at 3 years follow up (RR, 0.95; 95% Cl, 0.79-1.14; two studies,
n=1153; random-effect; heterogeneity: > p=.36, I>=0%). There
was a significant decrease in the age of sexual initiation at the
12 month follow up (RR, 0.70; 95% Cl, 0.49-0.99; one study,
n=1387) (Analysis 1.3; Figure 4).

When considering subgroups based on setting and study design,
separate syntheses were conducted based on the time of follow up
(separated into 3-, 6- and 12-month follow-ups).

For the 3 month follow up outcome, there was one study (Ybarra
et al., 2013) which was an RCT which took place in a school setting.
For the 6 month follow up outcome, there were two studies (Mmbaga
et al, 2017; Ybarra et al., 2013). The first study was a cRCT and so
the effect of clustering was controlled. All of the studies were RCTs
so there was a single sub group for study type. For the 12 month
follow up outcome, there was one study (Mmbaga et al., 2017). It was

an RCT which was a cluster randomised and so clustering was taken

into account and controlled. It took place in combined school and
clinic settings. For 3 years follow up, there was one study (Ross
et al.,, 2007) and one quasi RCT (Diop et al., 2004).

One study took place in a school setting (Ybarra et al., 2013),
while one occurred in a combined school and clinic setting (Mmbaga
et al, 2017). The effect of intervention was not significant when
compared to no education when it took place in schools (RR, 0.62;
95% Cl, 0.22-1.72; one study, n=56) or in a combination of school
and clinics (RR, 1.22; 95% Cl, 0.77-1.92; one study, n = 1387 Table 3).

Maternal—Use of birth control methods

Use of contraception: The outcome was reported in three studies (Daniel
et al,, 2008; Erulkar & Muthengi, 2007; Pandey et al., 2016). One quasi
experimental study in community settings (Daniel et al., 2008) described
current contraception use and two studies (Erulkar & Muthengi, 2007;
Pandey et al., 2016) described ever use of contraception. Education on
contraception had a significant impact on the usage of contraception
when compared with no education (RR, 2.45; 95% Cl, 1.19-5.06; three
studies, n = 2991; random-effect; heterogeneity: ¥* p < .00001; I? = 93%).
Education on contraception had a significant impact on the current use of
contraception when compared with no education (RR, 4.69; 95% Cl,
3.22-6.83; one study, n =2080) as well as on ever use of contraception
(RR, 1.71; 95% Cl, 1.42-2.05; two studies, n = 911; random-effect, Het-
erogeneity: ¥ p = 46; I>=0%) (Analysis 1.4; Figure 5).

For ever contraception use, the subgroups according to setting
were school (Erulkar & Muthengi, 2007) and community (Pandey
et al., 2016). Education on contraception had a significant impact on
ever contraception use when compared with no education for school
(RR, 1.65; 95% Cl, 1.35-2.03; one study, n = 288), but insignificant for
community (RR, 1.95; 95% Cl, 1.30-23.92; one study; n=623) set-

tings. However, the findings are coming from a single study.



23 of 119

Ccmpbell_wl LEY
jon

Collaborat

&

(ssnunuo))

uoiednpa A|H auoje-pueis {(1z00)

/T0’0—ApISqns uoljesnpa suo|e

-pue)sS (X3S pey J9A3 JI) 9SIn0d43ul
|ENX3S 1SE| Je WOopuUod e pasn

Jo3edipul g
punou ay3 03 dAlejad (T0Z°0) TE00
pue (5£0°0) 9ET°0~ Sem Jojedipul
juswiealy 3sod oy} 03} dAIze|ad

(¢60°0) 960°0—uoi3ednpa AlH

auoje-puels (560°0) 690°0—

ApISgns uoljeanpa auoje-pueis
:(X3S pey JaAS JI) X3S 34l Je a8y

sIy3} mauy dnou3

|043u0d 3y} uj SIS ZZT 40 Ino

08 pue dnou3d uoluaAsaul Y3 Ul
#T¢C J0 IO {7iyT duljaseq 3y "dnous
[043U02 3y} Ul S|IIS QT 40 30 88 0}
paJedwod p|iyd sy} pue jueudaud
aW029q OYM S|413 104 SYSIJ

U3eay ay3 mau s|II8 ZT1¢ 4o Ino
€9T ‘aul] pud 3V 'Siy} mauy dnou3
|043U0d 3y} Ul SIS £GE JO 1IN0

€8 pue dnoJ3 uoIjusAIDIUL By} Ul
169 J0 10 6/T duljaseq 3y "dnous
[043U02 33 Ul S|IIS 8ZE JO 1IN0 76 0}
paJedwod 951n02J3jul [BNX3S Sey
JUDISD|OPE UB UdYM SYSIJ 9Y} Mau|
S|4I3 82/ 4O IN0 GQT ‘dul| pud Iy

"(700z doi) Apnis auo SaAJOAUI SIYL

UM sajpueudald a3euasy aonpad

Ajpueayiugis pip 1 ‘sapueudaud

pamun aseaJdap jou pip Apisqns
uol3edNPa duojepuels a3y} SIYAA

(78€£°0-660°0 1D ‘G6T°0 UY)
dnoJ3 |043U0d 3y} Ul ‘%9°ZZ pue
UOIJUSAIDIUI BY] Ul %Yy S4oM
sajed Adueusaud ayj ‘340y0od 844 T
aY3 Jo4 *(80%°0-9£0°0 :ID ‘9LT°0
*yy) dnoJg |043u0d sY3 Ul ‘%4'8T
pUB UOIIUSAISIUI BY] Ul %E°E
9J9M sdjed Adueudaud ay) ‘1u0yod
/66T 343 u| ‘dnoJ3 |0J3u0d
9y} Ul G& pue dnou3 uoljusAIul
9y} ul sapueudaud xiIs

10 |e101 B 94aM 3Jay) ‘Sieah {7 JSAQ

uolesnpa
uoljuanaud

AIH pue
salpisgns uoljeonp3

uoljeonp3

uoI3EINPS AJUBUIISAY

sJlajsuedy

(ST0Z) oiyn@

(#00z) doia

(S002) uozage

LASSI ET AL

S]418 S|ooy2s o) SN WOopuod dSelany ysed |euonipuod  (0T0Z) ‘e 32 piieg

Spoyiaw |043U0d YHiq Jo asn 954N02.3jUl [ENXAS JO UOIIEIIU| sappueusaud
papuajulun Jo Xsi4 9y} InNoge sapnilie

pue a8pajmouy| ul saSueyd pajioday

Adueu8aud papusjuiun  uonUSAIRIUL JO dA| Apnjs jo aweN

awod1nQ

(Aoueudaud 3saiy Jo a8e ay3 Ul Aejap) sisAjeue-e}aw uj papn|dul 3g Jou pjnod jey} sswoding g 319V.1



LASSI ET AL

Campbell
Collaboration

24 of 119
4|—Wl LEY—C

09€°0 (0 =Y)
d|geleA ucw_ucwaw_u JO ues|n
£0Qg :suoljeAlasqQO
(£90°0) 2100
1 WnnoLuUnd Ssaiv/AlH
uo 11 (££0°0) 8TT'0 UoIjewIOul Y
|AD 9SJN0JJ3ul
|enXas }se| 3 Wopuod e pasn
SHID 'V [ued—9 3|qe|

'(€20°0)120'0~
-swwe.3o.d julof (Zz00) 0T00—

Spoylawl |043U0d Yiq JO 3sn

T6T°0 (0 = ¥d) 3|qeLiea
ucmbcmaw_u JO Ue”IN €/T¢C
‘uoleAsasqo (£20°0) 8Z0'0-
‘wn[naLLUIND SAIV/AIH uo

11 (T€0°0) TOT'0 :UoHEW.IOJUI ¥y

—(g) xas pey JaA3

SIID 'V [dued—9 djqeL

(680°0) 7900
—awuweJsoid julof

951N02.13}Ul [ENX3S JO UONEIHU|

UO UOIJUSAIDIUI B3 JO S84 ay}
J1 9sAjeue 03 pajsnipe sem [spowl
uo|ssa48a. |ed1ydJeualy Jeau|
e ‘Ajleuonyippy ‘dnoJ3 |043u0d sy}
ul S0y} uey; ‘syjuow € Suimo||oy
3Y3 Ul [100" >d ‘(¥Z'0 ‘£0°0) = DI
%G6 ‘9T°0 = SUBSW JO IDUBIBHIP]
S9AI3dadeIjuU0d 9sh 0} pue [TQQ" > d
(02°0°60°0) = 1D %56 ‘G1°0 = Sueaw
JO 9DUSJ3JJIP] SWOPUOI
9sN 0} SuoljuUdlUl JO |9A3] Jay3Iy
pajsodau dnoud [ejuswiiadxs ayj ul
sjyuedidijued ‘U9ASMOH “Xas Suiney
JO suoiuajul ay3 ul ‘sdnoud |043uod
pue |ejuswiiadxa ay3 usamiaq

9DUDIBHIP JUedIUSIS OU SeMm dJay]

sapueudaad
papuajulun Jo ¥sid 8y} Inoge sapniijre
pue a3pajmouy| ul saSueyd pajioday

(€ mou) Sunieagp|iyd

10 9duapIdUl Y3 uo 1oedwi ou
pey swuwedi3oud || ayj ‘}sesjuod u|

‘Bulieaqp|iyd Jo asuapIdul

3} ul aseaudap juaduad gz e

03 SpUOdsa.I0d 109JJ9 Juswieal)

¥y 9y3 snyi pue ‘quadiad

$'G s1 dnoJu8 uosiiedwod sy} ul

93eJ Sulesaqp|iyd sy *(T uwnjod

‘> 91qe]) dnou3 uosliedwod

ay3 ul S|418 03 aAlje|ad S8

pajeaJ; Suowe sjuiod a3ejuadiad

G'T Aq Suliesqp|iyd Jo ssuapidul
331 padnpaJ uoljewlojul ¥y 3yl

sJeah g ul
%QT Pue SJedA ¢ Ul 95e9.129p %0E
e 9AI8 03 pajejodeJixa aq ued siy |
‘dnoJ3 uoijeonpa A|H auojepuels
9y} ul Jamo| sjuiod %t T

90 0} U23S aJaM salpueudaid pamun
'sdnoJ3 |0J3U0D pue UOIJUIAIDIUI
3} USdM}SQ JUIBPIP %/T €

Adueudaud papuajuiun

awodlnQ

(80072) e 12

uoieanpy

uoljeanpa
FHEEETNMEIEY]

pue Sujureuy
Jayoeay/uoljeanpa
PHEEVNMEIEY]

so3s||en

/3uluiedy usyoea ] (1702) sedng

uo1jUdAIUI Jo dA] Apnjs jo saweN

(panunuod)

¢ 31avil



25 of 119

compbellyyyy gy

Collaborat

&

(sanuruo))

‘18CT = 65 ‘Td] uoiusAIuI

1sod 2y} y1oq 3e YinoA |0J3u0d

03 paJedwod usym juedyiudis

919M S$3sea.dul 959y (%6°SS
‘822/€ZT) dn-moj|o} yjuow-9 je pue
(%t°LS ‘0€T/2€T) Uonuaniaunsod
0} (%8'0€ ‘0¥7¢/vL) dullaseq woly
wopuod e asn Ay, pjnom Asy3
18yl pajeIs oym YinoA uoiusAiajul
JO 98e9; ul 9seasdul Ue Sem a3y}

L Wwopuod e asn p|nom ‘xas aAeY NoA
11, W31l ay) 031 spaedad ul ‘UISASMOH
(685" =d ‘62 = 09 ‘T4) syuow

9 3e Jo (9e8 =d ‘Y0 = 65¥ ‘Td)
uoljuaAIaul 3sod Jaypa

1e sdnoJ3 UoIIUSAIIUI PUB |0J3U0D
U339M]3( S2UIIP JuedlIusis

ouU SeM 3J3Y} ‘9SJN0DIUI [BNXSS (5007) ‘|e 32
u] 93e3ud 03 uoljudlul 0} spJedad u| uolyeonp3j a(|ey
uoljuaAIAIUL 350d S3oaM
9 9sn wopuod uo joedw! juediudis
e 9ABY JOU PIp UOIJUSAIIUI
3y "9SN WOPUOI JUSISISU0D
pey (syauow 9 3se| ayj ul) xas Suiney (S002) "' 3
pajiodau pey oym syuedidiped Jo %y gy uojjeonpy sawef

sJamsue 3|qeldadde A||e1dos aAI3
0} Aduspua} sy} Jo juspuadapul
pue suspusg ‘sage ||e J0) SAIID3D
Ajlenbas sem uoljusAiSlUl BY)

1ey) suesw siy| ‘saAl3dacesuod
10 swopuod 3uisn Jo xas 3uiaey
JO suoluaul 3y} SdusN|jul 0}
sdnoJ3 syl yum pajoedslul sioloes
95941 JO SUON "ddouel|dwod |e1d0s
pue Japuagd ‘98e :unoiAeyaq ay} Jo
s10301paud Ajedi3a40sy) ‘ss|gelien
Sunjesspow ayj 03 SuipJiodde
P3J34JIp S9|elIeA SWO02IN0 3y}

LASSI ET AL

Spoy3aw |043U0d Yiiq Jo asn 95.N02.433Ul |[ENX3S JO UOIjeIU| sapueusaid
papuajulun Jo ¥sid 8y} Inoge sapniijre
pue a8pajmouy ul saSueyd pajioday

Adueugaud papusjuiun  uonUBAIRIUI JO dA| Apnjs jo saweN

[wod3nQ

(penuuod)  379VL



LASSI ET AL

Campbell
Collaboration

26 of 119
4|—Wl LEY—C

(%9 sA
%E) SIIS pue (%GE SA %iT)
sAoq Y3oq Jo} Uaas Sem pual
SIUL (%LT 'SA %/) 4eaA snolnaud
ay3 Surinp Ingap |enxas J1vy}
pey pey sjooyds uosiiedwod
33} Wo.y ueyy s|ooyds
UOIJUSAIDIUI DY} WO SIUSPNIS
Jamay jey3y Suiedipul puaJy
juedlyjusisuou e punoyj am ‘Ajjeul

pueseyr

| %GE pue Jeyig Ul %/ sem

aul| pud e sajeway parliew Suowe
9A13da0BI3UOD UJSPOW B JO 3SN Juaind)

[S00"=d ‘Z8'/ =65y ‘T4]
dn-mo|0} yauow-9 ay3 pue [ToQ" > d

Spoylawl |043U0d Yiq JO 3sn 951N02.13}Ul [ENX3S JO UONEIHU|

juedyIusis Ajeansiels
jou sem 3ulpuly siy3 3nq ‘s|jooyds
uosliedwod ayl wody syuspnis
pIp UBY} 9SJNOJUSUI [BNXSS
ul 3uie3us paemo] sapniijie
9AI3D143534 240w parlodau os|e
S[00Y2S UOljUSAIIUI 9Y] Sulpuslie
SJUSPNIS "9SIN0JJ3JUI |BNXSS Ul
3ui3e3us 03 pJedad yum suonuajul
pue sw.ou 9AI1193[gns Jo) us9s
949M $329J9 awwes3oud juedyiulis
‘Qwuweudoud ay3 Jo uoizejuswajdwi
9y} Jo}e syjuow g1
‘910WJBYINS ‘s|jooyds uosiiedwod
ayy wouJy sjidnd pip ueyy
SAIV Yum sjdoad piemoy sapniijje
aAIsod aJiow Ajjuedijiusdis
pajJodas pue |9A3| 93pajMmoud|
pa3eja4-sAly 41sy3 ul aseaudul
uedlIudis e pajedisuowsp
swuwes3oud ayjy 03 pasodxd
SJU9PNIS "S|0oYdS uosliedwod ayl
woJy syuapnis pip ueyy Ajjusnbauy
alow Ajpuesyiusis SAIv/AIH
3uissnosip pue uolewuolul sV
0} pasodxs 3ulaq pajJodad sjooyds
UOIIUSAIDIUI BY] WOJ) SIUapnIs
‘Qwwesdoud jeuonednps sqly
/AIH 03N ay3 jo uoiejuswa|dwl
33 J93je SYuow SA|9M |

sapueudaad
papuajulun Jo ¥sid 8y} Inoge sapniijre
pue a3pajmouy| ul saSueyd pajioday

(L66T) "6 3
uolyeonp3 dday
sJapinoad
aJed yjesay Jo
Sujuresy pue sdnous
1paJd pue s3uines (8002) ‘e 1@
0.01W 0} S|eJtaoy ueseyjesauey|

Adueudaud papuajuiun uo1jUdAIUI Jo dA] Apnjs jo saweN

awodlnQ

(penunuod)  3navil



27 of 119

Ccmpbell_wl LEY
jon

Collaborat

&

Spoylawl |043U0d Yiq JO 3sn

EERIVESETN o}
JnoiAeyaq ayj ulejdxs jouued pue
JuedIudIS Ajjedi3sijels jJou auam
sisIxa SAIV 18yl Buimouy ul 966T
ul sdnoJ8 sy} Usamiaq SdUBIBYIP
9y "wils 40 sA|V JO pJeay JaAd
pey dnous |0.3u0d 3Y3 Ul (%0'S6)
0CT JO #TT pue dnoud uolijuaAIalul
3Y3 Ul SjULpNIS JO (%T°96)

64T 30 89T ‘9661 U| 'SAIV 40 plesy
pey dno.3 [0.3u0d 3y} Ul (%0°58)
€TT JO 96 pue dnoud uoiusAlaul
3Y3 Ul sjuspn3s JO (%ir'i76)

juediiudis Ajjealisijels jou
9J9M sa8ueyd asay] ‘(£ ‘ds
{/T-/ ‘©8ueu) sueah g'ZT sem 1l
dnoJg8 |043u0d Y3 Ul S[IYM (6°C
‘as ‘LT-9 ‘98uel) sieah 40T
sem dnou3 uoljuaAIul BY3
ul 951N02J33Ul 3s.1) JO 93e uesw
3y} ‘966T Ul (ST ‘dS ‘81-6
‘98uel) sueah °ZT sem 3 dnoud
[043U0D 33 Ul 3IYM (6°C ‘ds
‘6T -9 ‘98uel) sieah ¢ TT sem
954n02491ul 1s41) Jo a3e a8esane 987 10 04T ‘V66T Ul "SAIV ploAe
93y} ‘y66T Ul dnoud uoljusAsajul 0} suois1oap 3unpjey 03 aysinbaiaud
3y} ul ‘spoyrsw asay3 Suisn e 9q Aew S)sIxs S|V 1eyl a8psimouy

0£C-09°C- 40 1D %S6
€ Y}M GO'0 SBM 3102S 3pn.d ay}
‘apniiie ssjewa) 404 ‘66°€-€2°0
30 |2 %56 & UUM TT°C SeM 3103s
apnJd 9y} ‘@3pajmou| ,Sssjewsy
104 ‘Swe |ela} OM} 3y} usamiaq
1s9394d snuiw 3s93350d ‘S9102S
93ueyd Ul 92UIJBYIP Se UDAIS sem
92UD.944IJ "USAIS SEM UOIJUSAIIUL
9y3 03 9|genqliiie sem ysiym
apn3ijze pue a3pamoud| ul dduadaiQ

951N02.13jUl [ENX3S JO UONEIHU] sapueusaid
papua3uIuN JO 3SII 3Y3 INOge sapn}ine

pue a8pajmouy ul saSueyd pajioday

(666T) |6 12
uolneonp3y Asnys

(c002) "B 30
uofjesnp3 Aniuliely

Adueugaud papusjuiun  uonUBAIRIUI JO dA| Apnjs jo saweN

LASSI ET AL

[wod3nQ

(penuuod)  379VL



28 of 119 LASSI ET AL
Collaboration
Education Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
1.3.1 3 month follow up
Ybarra 2013 1 30 2 26 100.0% 0.43(0.04, 4.51) .
Subtotal (95% Cl) 30 26 100.0% 0.43[0.04, 4.51]
Total events 1 2
Heterogeneity: Not applicable
Test for overall effect: Z=0.70 (P = 0.48)
1.3.2 6 month follow up
Mmbaga 2017 (1) 38 674 33 713 73.6% 1.22(0.77,1.92)
Yharra 2013 5 30 7 26 26.4% 0.62(0.22,1.72)
Subtotal (95% Cl) 704 739 100.0% 1.02[0.57, 1.83]
Total events 43 40
Heterogeneity: Tau*= 0.07; Chi*=1.42,df=1 (P=0.23); F= 29%
Test for overall effect: Z= 0.06 (P = 0.95)
1.3.3 12 month follow up
Mmhaga 2017 (2) 43 674 73 713 100.0% 0.70[0.48, 0.99) !’
Subtotal (95% Cl) 674 713 100.0% 0.70 [0.49, 0.99]
Total events 48 73
Heterogeneity: Not applicable
Test for overall effect: Z= 2.04 (P = 0.04)
1.3.4 After 3 years
Diop 2004 185 728 92 328 751% 0.91(0.73,1.12)
Ross 2007 27 43 25 49  24.9% 1.10(0.76, 1.60)
Subtotal (95% Cl) 776 377 100.0% 0.95[0.79, 1.14]
Total events 212 117
Heterogeneity. Tau®= 0.00; Chi*= 0.83, df=1 (P = 0.36), F= 0%
Test for overall effect: Z=0.53 (P = 0.60)
002 01 10 50
Control Education

Test for subgroup differences: Chi*= 298, df=3 (P=0.39), F=0%
Footnotes

(1) cRCT. cluster adjusted values

(2) cRCT. cluster adjusted values

FIGURE 4

Use of a modern method: Two quasi studies from community
settings reported this outcome with a total of 2466 women (Pandey
et al., 2016; Speizer et al., 2001). Speizer et al. (2001) reported
current use of modern birth control methods while Pandey et al.
(2016) reported ever used. Education on contraception did not have
a significant impact on the usage of modern methods of contra-
ception when compared with no education (RR, 2.12; 95% ClI,
0.64-7.07; two studies, n=1028; random-effect, heterogeneity: ;(2
p <.0001; 2= 94%) (Analysis 1.5; Figure 6).

Use of a traditional method: One quasi-experimental study that took
place in a community setting reported this outcome (Pandey et al., 2016),
with a total of 2061 women. Education on contraception did not have a
significant impact on the usage of traditional methods of contraception
when compared with no education (RR, 1.70; 95% Cl, 0.94-3.07, one
study; n=623) (Analysis 1.6).

Use of condoms: Eight studies (Erulkar & Muthengi, 2007; Jewkes
et al.,, 2006; Meekers, 2000; Okonofua et al., 2003; Pandey et al., 2016;
Ross et al., 2007; Speizer et al., 2001; Walker et al., 2006) reported this
outcome. Of these eight studies, five reported reported current use
(Jewkes et al, 2006; Meekers, 2000; Ross et al, 2007; Speizer

Forest plot of comparison: 1 delay in pregnancy—education versus no intervention, outcome: 1.3 initiation of sexual activity

et al, 2001; Walker et al,, 2006) and six reported ever use of condom
(Erulkar & Muthengi, 2007; Meekers, 2000; Okonofua et al., 2003; Ross
et al, 2007; Speizer et al, 2001; Walker et al., 2006). Education on
contraception did not have a significant impact on current condom use
when compared with no education (RR, 0.93; 95% Cl, 0.81-1.06; five
studies, n=1175; random-effect, heterogeneity: * p=.56; I*=0%).
However, education on contraception significantly improved ever use of
condom (RR, 1.54; 95% CI, 1.08-2.20; six studies, n=1604; random-
effect, heterogeneity: ¥* p=.004; 1> =71%) (Analysis 1.7; Figure 7).

Use of pills: Use of contraceptive pills was reported in one study
of this comparison (Erulkar & Muthengi, 2007), with a total of 926
females. Education on contraception had a significant impact on the
use of pills when compared with no education (RR, 1.34; 95% Cl,
0.89-2.01; one study, n=288) (Analysis 1.8).

Use of depot/injectable methods: This outcome was reported
in one study of this comparison (Erulkar & Muthengi, 2007), with
a total of 926 females. Education on contraception had a sig-
nificant impact on the use of depot/injectable methods when
compared with no education (RR, 1.58; 95% Cl, 1.26-1.98; one
study, n=288) (Analysis 1.9).
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Education Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.4.1 current use
Daniel 2008 300 1447 28 633 328% 4.69([3.22,6.83] —
Subtotal (95% Cl) 1447 633 32.8% 4.69[3.22, 6.83] P
Total events 300 28
Heterogeneity: Not applicable
Test for overall effect. Z=8.06 (P < 0.00001)
1.4.2 ever use
Erulkar 2007 (1) 106 143 65 145 34.9% 1.65[1.35, 2.03] =
Pandey 2016 (2) 56 285 32 328 323% 1.95[1.30, 2.92) —=—
Subtotal (95% Cl) 438 473 67.2% 1.71[1.42, 2.05] &
Total events 162 97
Heterogeneity: Tau*= 0.00; Chi*=0.55, df=1 (P = 0.46), F=0%
Test for overall effect. Z=5.75 (P < 0.00001)
Total (95% CI) 1885 1106 100.0% 2.45[1.19, 5.06] o
Total events 462 125
Heterogeneity: Tau*= 0.38; Chi*= 30.22, df= 2 (P < 0.00001), F=93% :D 01 051 110 1005

Testfor overall effect. Z=2.43 (P=0.02)

Test for subgroup differences: Chi*= 22.37, df=1 (P < 0.00001), F=
Footnotes

(1) ever use of family planning methods

(2) ever used contraception to delay pregnancy. standalone area

Control Education
95.5%

FIGURE 5 Forest plot of comparison: 1 delay in pregnancy—education versus no intervention, outcome: 1.4 use of any contraception

Maternal—Abortion

One study (Cowan et al, 2010) reported the risk of abortion.
Education on reproductive health did not have a significant impact on the
risk of abortion when compared with no education (RR, 1.11; 95% ClI,
-0.07-17.06, one study, n = 80). The study type was RCT and the setting

was a combination of community, schools and clinics (Analysis 1.10).

2. Education on sexual health + provision of contraceptives versus
no intervention (one study)

Education Control
Study or Subgroup  Events Total Events Total Weight M-H,

This comparison involved one study (Lou et al., 2004), with a total

470 women and primary outcomes were not reported.

Secondary outcomes

Maternal—Use of birth control methods. Use of any contraception:
The outcome was reported as regular and as ever use. SRH
education and provision of contraception had a significant impact
on use of regular contraception (RR, 1.90; 95% Cl, 1.71-2.10; one

Risk Ratio Risk Ratio
Random, 95% CI M-H, Random, 95% CI

1.5.1 current use

Speizer 2001 (1) 104 200 88 205 521% 1.21[0.99, 1.49) b
Subtotal (95% ClI) 200 205 52.1% 1.21[0.99, 1.49]

Total events 104 88

Heterogeneity: Not applicable

Test for overall effect: Z=1.82 (P =0.07)

1.5.2 ever use

Pandey 2016 (2) 56 295 16 328 479% 3.89(2.28,6.63) ——
Subtotal (95% ClI) 295 328 47.9% 3.89[2.28, 6.63] R
Total events 56 16

Heterogeneity: Not applicable

Test for overall effect: Z= 5.00 (P < 0.00001)

Total (95% CI) 495 533 100.0% 2.12[0.64,7.07] e
Total events 160 104

Heterogeneity: Tau®= 0.71; Chi*=17.82, df=1 (P < 0.0001); F= 94% 50.01 0?1 ; 150 100=

Test for overall effect: Z=1.22 (P=0.22)

Test for subgroup differences: Chi*=16.02, df=1 (P < 0.0001), F=9
Footnotes

(1) current modern method use (if had sexin last 3 months)

Control Education
3.8%

(2) ever used modern contraceptive to delay first birth. standalone area

FIGURE 6 Forest plot of comparison: 1 delay in pregnancy—education versus no intervention, outcome: 1.5 use of a modern method
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Education Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.7.1 current use
Jewkes 2006 (1) 38 92 41 83 16.9% 0.90 [0.64, 1.25) —
Meekers 2000 (2) 13 66 9 71 3.0% 1.55([0.71, 3.39] -
Ross 2007 (3) 9 48 8 48  25% 1.15(0.48, 2.73] T
Speizer 2001 {4) 90 200 108 205 46.1% 0.85(0.70,1.04]
Walker 2006 (5) 98 223 58 132 31.4% 1.00[0.78,1.28] }
Subtotal (95% CI) 629 546 100.0% 0.93[0.81, 1.06]
Total events 248 224

Heterogeneity: Tau®= 0.00; Chi*= 3.01, df= 4 (P = 0.56), F= 0%
Test for overall effect Z=1.07 (P=0.29)

1.7.2 ever use

Erulkar 2007 3 143 0 145 1.4%
Meekers 2000 (6) 43 66 22 72 21.5%
Okonofua 2003 (7) 23 33 34 65 23.0%
Pandey 2016 29 295 16 328 159%
Ross 2007 (8) 13 48 10 49 131%
Walker 2006 (9) 101 227 58 133 251%
Subtotal (95% CI) 812 792 100.0%
Total events 217 140

Heterogeneity: Tau®=0.12; Chi*=17.01, df=5 (P = 0.004); F=
Test for overall effect. Z=2.39 (P=0.02)

Test for suhgroup differences: Chi*=
Footnotes

(1) use atlastintercourse. cRCT. cluster adjusted values
(2) Subsidized condom marketing

(3) Cluster adjusted values

(4) used condom at last sex (for sexin last 3 months)

(5) Cluster adjusted values

(6) Subsidized condom marketing

6.83,df=1(P=0.009), F=

710[0.37,136.17]

71%

2.38 [1.63, 3.47) —-—
1.33 [0.96, 1.84] -
2.02[1.12, 3.63)] ——
1.33[0.64, 2.73)] —t—
1.02 [0.80, 1.30] +
1.54[1.08, 2.20] @

0.01 0.1 10 100
Control Education

85.4%

(7) condom use in the last 6 months was assesed and was either classified as some or none. cluster adjusted values

(8) Cluster adjusted values
(9) Cluster adjusted values

FIGURE 7 Forest plot of comparison: 1 delay in age of first pregnancy—education versus no intervention, outcome: 1.7 use of condoms

study, n = 954; random-effect) and ever use of contraception (RR,
1.17; 95% ClI, 1.12-1.22; one study, n=954) when compared to
no intervention (Analysis 3.1).

Condom use: Education and provision of contraception had a
significant impact on condom use when compared to no intervention
(RR, 1.14; 95% Cl, 1.09-1.19; one study, n=954; random-effect)
(Analysis 3.2).

3. Conditional cash transfer versus no intervention (two studies)

This involved two studies (Baird et al., 2010; Handa et al., 2015). It
was not included in the meta-analysis as the results are reported as
regressions.

Primary outcomes

Unintended pregnancy: Handa et al. (2015) reported that cash
transfers to vulnerable adolescent girls reduced the likelihood of
pregnancy by 5%. However there was no significant impact on like-

lihood of early marriage.

Secondary outcomes

Maternal—Use of birth control methods: Average condom use for
schools girls relative to the post treatment indicator was -0.136
(0.075) (Baird et al., 2010) (Table 2).

5.2.7 | Optimising interpregnancy intervals

1. Sexual and reproductive health education versus no intervention
(two studies) (Table 4).

This RCTs (Daniel 2008; Pandey
et al., 2016) and no primary outcomes were reported.

involved two quasi et al,

Secondary outcomes
Maternal—Use of birth control methods. Two studies (Daniel
2008; Pandey et al., 2016), with a total of 6136 women re-

ported use of modern methods and any birth control method.

et al.,



LASSI ET AL

Campbell

Collaboration

38 of 119
4|—Wl LEY—C

(66'0-€9°0 = 1D %56 '6£°0 = ¥y Pa3snipe) yiq

wJa3aud 4O Xsii Jomol %TZ PUe (56'0-69'0 = 1D
%56 ‘T8°0 = (d¥ PaIsnipe) [eAsaIul Yiig

110US JO XSI4 JOMO| %4 T € pey wJe uojjuaAlalul

3y} Ul USWOM ‘W.IE |0J3U0D 3y} 0} patedwo)

seaJe |0J1U0d

ul %Z'6 01 pajedwod ‘poyjlaw Suideds uispow
Aue Jo asn sy} pariodau seale suojepuels ul
(Y141q dUO pey }Ses| 18 pey OYM) USWOM paliiew
3UNOA 33 JO %8'¢T 'Seale |04JuU0d Ul %6°8T

03 paJedwod ‘poyraw aAIdadeIjuod ulapow
Aue Jo asn sy} paliodal seale suojepuels

ul (Yaaiq auo pey 3sea| je pey oym) uswom

paliiew 3unoA ayl Jo %/°62 (9) ‘|e 19 Aspued u|

Spoy3aw |043U0d YHiIq JO 3sn

seaJle |0J43uod

ul %Z'6 03 patedwod ‘poyiaw Suideds uispow
Aue jJo asn ay3 pajlodad sease aAIsusyasdwod ul
(Yadig auo pey 3ses| je pey oym) Uswom pajiiew
3UNOA 33 JO %G°0Z "SeaJe |0JIU0d Ul %4°8T

03 paJedwod ‘poyiaw aAIdaseIJUOD uldpow
Aue Jo asn sy} pajsodau seale dAISUSYSIdwod

ul (Y3dig suo pey 1ses| 18 pey Oym) Uswom
paliiew unoA ay3 Jo %G € (9107) '|e 19 Aspued

u| "papnjoul sem (9T0Z ‘|e 3@ Aspued) Apnis auQ

dnoJg |0J43u0d

Y} Ul %Z/-%9E pue dnou3 uoiusaAialul syl

Ul %08 03 %8€ WOJJ pasea.dul yuiq sl Sulkejap
10J AJessadau pue ajes s| asn aAl3dadsesjuod

1ey3 paause jeyy $g-GT pasSe uswom

paldsew jo a3ejusduad sy} ul 3ueyd pajiodad
9y "dnoJg [0J3U0d 3y} Ul %G59-%ZT pue dnoud
UOIJUSAIDIUL DY Ul %t/ 0} %/T WOy paseadul
y3jeay s,Jayjow e o3 snownful si 3ulieagp|iyd
Ajaea jeyy paausde jeyy $g-GT pade uswom

paliiew Jo a3ejuadiad ayj ul s3ueyd pajiodau syl

sapueudaid papuajuiun Jo sl 3y} Jnoge
sapnjille pue aSpajmou)| ui saSueyd parioday

(jeadagur Adueudaadaajul 3uisi

"|eAJa3Ul SDUSPIUOD ‘|D) (UOIIBIAIGAY

a3eyoed aJed uiogmau |eulajew
03 pajeJ3ajul uluueld Ajlweq  (8T07) Inbeg

SIDIAIDS
9A13da0e13U0D JO JuswaAoIdW] (9T02)
pue uol3eanpa ,sJaquiaw Ajiwey RE]

‘s|eJJajaJ ‘Sul|asunod pue uoljeanpl Aspued
(8002)

uoljeanp3 |]alueq

uo1judAIdlul Jo dA) Apmis

Jo aweN

13do) sisAjeue-e3aw ay3 Ul Papn[dUl 3¢ Jou pjNod jey} sawodiNnO  319V.1L



39 of 119

Compbell_wl LEY
jon

Collaborat

&

YVHOVYd 48430 aiaym)
aAISUBYa.dWOod pue (Pa3oNpUod SIaM

SaIMAIOE ||| 35eUd YVHOVd Jayio

sAoq auam
oym sjuedidiied oy Jsuledy

y3jeay aA1Npo.dal Jo

eaJe ay} Ul Supjew-uolsidap a|gisuodsal

pue ‘Sujuue|d Ajiwey ‘uoizdonpoudals

LASSI ET AL

OU 2J3YyM) auojepue)s ‘s3ul}las Jo 9jeway T pue ajew T JO swea} g 0} pajejaJ sanssi Jo asued e uo (9102)
sodA} g 949Mm 2uay] “11I3sIp eAen) ay) pue sjuI8 au1am jey) sjuedidijied a3paimouy papedw yoiym ‘swweasoad NRE]
JO s38e||IA Pa3da|as Ul SAIHUNWWOD [edny 104 suaules} ajewdy Jo siied om| (Aep e yg) shep ¢ Suluiesy Juadsajope s, YYHIOVYd Apnis |euipn}iSuol Aspued
Jaujied sjew ayj JO JUSWSA|OAU]
pue ‘sjelsalew aA1dadeIuod
J0o uoisinoad 934y ‘Suljjasunod
|lenpiAipul jo-a3exded ajdwis
9A0QE 3Y] 0] uollippe ul-paisisuod
g 98eyded ‘aisusyaidwod
940w ‘49410 3Y3 pue ‘sadlAISS
Su13SIXa 03 |eJJ2)94 pue uoljew.Ioul
pajiwi| Jo uoisiAoid papn|dul 7 93exded JeLy (6002)
(sjexdsoy ui ASojodoeUAS ‘a8exded pasiwopue. ‘e 18
JO Juawyedap) sol uoljioqy S19U2.4eas9y 900C J9qWaAON 03 Aen| 921AJ49s Suuueld Ajlwey uoljioge-3sod J93sn|D nyz
81 93e 03 dn OTOZ |dy
ul pue :gT a@8e 03 dn 00 |1dY
ur ‘T 98e 03 dn G00T |Mdy
pIya ur :TT a8e 03 dn $,00g |Mdy Ul
J3d yjuow ‘auju a8e 03 dn uaJp|iyd apnjul
Jad (Lz$ 03} £00¢ |Mdy ul papuedxa
SN o1 8¢ swuweJuSoud ay] */ Japun pjiys
SN) puey € 10J 948D 0} Papaau SIaAISaed Apnis 110yod (eST0T)
ANuNnwwod |eany B214JY YINOS JO JUSWUISA0D) 0£€-00T ‘866T Ul 9|q18115 3q 0] "3|qeliep juess poddns pliyd 9AI0adsouloy 31squasoy
6002 AInr y3nouyj anuiuod o}
pasoddns sem pue us33lIM Ssem
Jaded siy3 usym pajusws|dwi SIDIAIDS
8uiaqg sem || aseyd '900Z-S002 y3jeay sAnonpoudsa 03 ssa2de Suiroadwil
ul papua YvHOVYd pue ‘sadIAIRS pue y3jeay aAIjdnpoadal
Jo aseyd 3su1) sy ‘euled uo uoljewJojul Suipiroad ‘Suipjing Apnis
ul £00Z |14dy ul pue epemeN JUSWUOJIAUD |BID0S 3JaM papn|dul awwesSoud
ul Z00Z 19703120 Ul ‘epuejeN ul SJUSWS[] "uoljedIUNWWOD S3ueyd |ejuswiiadxa
S9I3IUNWIWOD |euny  sJad1yjo Sujuiedy pue sjuade asueyd 2002 Alnr ui ueSaq uoljejuawa|du) JnolAeyaq pue sdoysy.Jom |euoiyednpl -Isend  (8007) [9lueq
PLISIP 19YIAS BY3 Ul S1LISIPgNS om)
Ul (DMJRH—J23ua) aJej|oM Ajlwey
pue yijesH Se UMouy| 941U3d yijesy wniedisod syluow 9¢ y3nouayy
e pue 000‘GZ 1noge jo uoljejndod porsad wnysedisod ay3 Sulnp
o3eJaAe ue yum ysspe|3ueg pue Adueuaud xapul, se 0} suonuaAIul (HNIN
Ul SHUN 3AIEJISIUILPE }SIMO| paJJayad Jayealay ‘(auljaseq) -d4dd) Ulleay uiogmau pue |eusajew
91 aJe suoluN) SUOIUN [9AS| AHUNWWOD  SJ9XJOM Yljeay AHunwiwod pauled| Adueu8aud juswiosus ayy Sung pue Suluueld Ajlwey wnised-3sod pajeadajul  Apnis Isenb Jaisn|D) (8107) Inbeg
Suimes AJaA1[9p JO siojessapoln a8esoQ uoneing uoljuUaAIRU| u8isap Apnis Apnmis

[eAta3ul Adueusaidisyul Suisiwindo—xulelN § 319V.1L



LASSI ET AL

40 of 119 Wl LEY- c Ccm be"

Collaborahon

Maternal—Reported changes in knowledge and attitudes about the risk of
unintended pregnancies. In Daniel et al. (2008), the reported change in
the percentage of married women aged 15-24 that agreed that early
childbearing is injurious to a mother's health increased from 17% to 74%
in the intervention group (N = 1,447) and 12%-65% in the control group
(N = 633). The reported change in the percentage of married women aged
15-24 that agreed that contraceptive use is safe and necessary for de-
laying first birth increased from 38 to 80% in the intervention group and
36%-72% in the control group (Table 4).

Use of any contraception: This involved two studies (Daniel
et al, 2008; Pandey et al., 2016). Education on sexual health with
provision of contraceptive and involvement of male partner had a
significant impact on the use of contraception compared with no
intervention (RR, 1.83; 95% Cl, 1.26-2.66; one study, n=338),
however, education alone did not have a significant impact on im-
proving the use of contraception when compared with no education
(RR, 2.72; 95% Cl, 0.88-8.40; two studies, n = 2385; random-effect,
heterogeneity: ¥*> p<.0001; 1?=94%) (Analysis 4.1). Both studies
reported current use of contraception.

Use of a modern method: One study (Pandey et al., 2016), in-
volving a total of 2061 women reported the use of modern methods
of contraception. Education on sexual health with provision of con-
traceptive and involvement of male partner had a significant impact
on the use of modern methods of contraception compared with no
intervention (RR, 2.25, 95% Cl, 1.29-3.93; one study, n=338;
random-effect). However, education alone also showed a significant
impact on use of modern methods of contraception when compared
with no education (RR, 2.45; 95% Cl, 1.42-4.24; one study, n = 338;
random-effect) (Analysis 4.2).

Sub groups according to study setting and type were not made
for this as both of the studies (Daniel et al., 2008, Pandey et al., 2016)
under this comparison were quasi experimental studies that took
place in community settings. None of the included studies reported
on unintended pregnancy, initiation of sexual intercourse, abortion
and preterm birth (Table 5).

2. Education on sexual health + provision of contraception+
involvement of male partner versus education on sexual health
and contraception only (one study).

One study (Zhu et al., 2009) with a total of 2336 women was in-
cluded. This study compared education on sexual health and provi-
sion of contraceptive, along with involvement of male partner with
education only.

Primary outcomes

Maternal—Unintended pregnancy. Education on sexual health and
provision of contraceptive along with involvement of male partner
probably makes little or no difference to the risk of unintended
pregnancies when compared to education on sexual health only (RR,
0.32; 95% Cl, 0.01-7.45; one study, n=45; moderate certainty of
evidence using GRADE assessments) (Analysis 5.1; Table 6).

Secondary outcomes

Maternal—Use of birth control methods. The use of contraceptive
methods was given in a following different ways:

Use of any contraceptive method: Education on and provision of
contraceptive along with involvement of male partner had no significant
impact on the use of contraception when compared to education alone
(RR, 1.05; 95% Cl, 0.91-1.21; one study, n=39) (Analysis 5.2).

Use of condoms, oral contraceptives (OCs), intrauterine devices
(IUDs) and implants: Education on and provision of contraceptive along
with involvement of male partner had no significant impact on the use of
condoms, OCs, IUDs and implants when compared to education alone
(RR, 1.08; 95% Cl, 0.88-1.26; one study, n=39) (Analysis 5.3).

Maternal—Abortion. Education on sexual health and provision of con-
traceptive along with involvement of male partner had no significant
impact on the repeat abortion rate when compared to education alone
(RR, 0.32; 95% Cl, 0.01-7.45; one study, n=45) (Analysis 5.4).

No subgroups were possible as only single study was included in
this comparison. This study (Zhu et al., 2009) did not report changes
in knowledge and attitudes about the risk of unintended pregnancies,
initiation of sexual intercourse and preterm birth.

3. Integration of family planning in maternal newborn care package

One quasi-RCT (Baqui et al., 2018) provided family planning inter-
ventions with maternal and newborn care to increase birth spacing.
The study did not report on un-intended pregnancy, use of birth
control method, but did report on preterm birth. The study reported
lower risk of short birth interval (RR, 0.81; 95% ClI, 0.69-0.95 and
lower risk of preterm birth (RR, 0.79; 95% Cl, 0.63-0.99) in the in-

tervention arm compared to control areas.
Periconceptional folic acid
1. Supplementation with folic acid versus placebo

Primary outcomes. Neonatal

Neural tube defects

Of the five included studies, two assessed the impact of folic acid
supplementation on NTDs when compared with placebo (Berry
et al., 1999; Vergel et al., 1990). Of these studies, none were a RCT.
Supplementation in these studies started in the preconception period
and continued up till the first trimester of pregnancy. These studies
had daily supplementation and the dosage of folic acid was 0.4 mg
(Berry et al., 1999), and 5mg (Vergel et al., 1990).

We are uncertain whether periconceptional folic acid supple-
mentation reduces the risk of NTD compared to placebo (RR, 0.53;
95% Cl, 0.41-0.67; two studies; n=248,056; random-effect; het-
erogeneity: ;(2 p=.36; I>=0%; very low certainty of evidence using
GRADE assessment) (Analysis 6.1; Figure 8; Table 7). Impact of folic
acid supplementation on NTDs was only significant for 0.4 mg of folic

acid and nonsignificant for 5 mg of folic acid (Analysis 6.2; Figure 9).
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Folic acid Placebo Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
6.1.1 Non RCTs
Berry 1999 (1) 102 130142 173 117683 99.3% 0.53[0.42,0.68) .
Vergel 1990 (2) 0 101 4 124 0.7% 0.14[0.01,2.50] ¢
Subtotal (95% Cl) 130243 117813 100.0% 0.53[0.41,0.67] L3
Total events 102 177
Heterogeneity: Tau®= 0.00; Chi*=0.84, df=1 (P=0.36);, F= 0%
Test for overall effect: Z=5.14 (P < 0.00001)
Total (95% Cl) 130243 117813 100.0% 0.53[0.41,0.67] &
Total events 102 177

it o . R= - - )R- ! {1 1 1
Heterogeneity: Tau®= 0.00; Chi*=0.84, df=1 (P=0.36);, F= 0% 001 01 10 100

Test for overall effect: Z=5.14 (P < 0.00001)
Test for subgroup differences: Not applicable
Footnotes

Folic acid Placeho

(1) 400 microgram folic acid daily. Use was defined as periconceptional, early and late. No specific time frame given.

(2) 5 mqg folic acid. >1 LMP prior to conception till 10th week of gestation.

FIGURE 8

Secondary outcomes. Miscarriage

Miscarriage was reported in one study Vergel et al., 1990.
Vergel et al.,, 1990 reported miscarriages as examined versus
not examined. In the not examined category, 6 of 124 of the
unsupplemented participants and 1 of the 81 fully supplemented
participants had a miscarriage. In the examined category, 1 of the
20 partially supplemented participants had a miscarriage
(Table 8).

All the included studies in this comparison did not report on
anaemia, iron deficiency anaemia, perinatal mortality, neonatal
mortality, maternal serum folate, adverse effects, adherence to folic
acid or iron folic acid supplementation, maternal mortality, preterm
birth, small for gestational age, other congenital anomalies, or ad-
mission to special care for any cause.

Subgroup analysis for setting, timing of intervention and type of
intervention could not be done. Setting was community for all the
studies. All studies were conducted in the periconception period. The
type of intervention was folic acid supplementation in all studies
(Table 9).

5.2.8 | Periconceptional iron folic acid
1. Supplementation with iron-folic acid versus placebo:
Primary outcomes

Maternal. Anaemia

Out of a total of 10 studies, six presented anaemia in iron-
folic acid group compared to placebo as an outcome (Agarwal
et al.,, 2003; Ahmed et al., 2001; Gilgen, 2001; Hall et al., 2002;
Muro et al., 1999; Shah and Gupta, 2002). All of these were RCTs.
All of them had weekly supplementation and Agarwal et al. (2003)

Forest plot of comparison: 20 folic acid versus placebo, outcome: 20.1 neural tube defects

and Shah and Gupta, 2002 also had daily supplementation
arms.The studies were grouped according to type, setting, weekly
or daily supplementation, and duration of weekly and daily sup-
plementation. We are uncertain whether iron-folic acid supple-
mentationreduces anaemia (RR, 0.66; 95% CIl, 0.53-0.81; six
studies; n=3430, random-effect; heterogeneity: ;(2 p<0.001;
12 =88%; very low certainty of evidence using GRADE assess-
ment) (Analysis 7.1; Figure 10; Table 10).

We are uncertain whether weekly (RR, 0.70; 95% Cl 0.55-0.88;
six studies; n=2661; random-effect; heterogeneity: ;(2 p <.001;
1% = 88%; very low certainty of evidence using GRADE assessments)
or daily supplementation of iron-folic acid (RR, 0.49; 95% ClI,
0.21-1.12; two studies; n=1532; random-effect; heterogeneity: ;(2
p=.001; I?=91%:; very low certainty of evidence using GRADE as-
sessments) reduce anaemia compared to a placebo (Analysis 7.2;
Figure 11; Table 10).

Evidence from single studies on 8 weeks weekly supplementa-
tion of iron-folic acid sis not show improvement in anaemia (RR, 1.17;
95% Cl, 0.83-1.67), whereas 10, 12, 14, 16, and 24 weeks weekly
supplementation showed significant improvement in anaemia rates
by 25%, 41%, 39%, 11%, and 15% (Analysis 7.3; Figure 12; Table 10).

We are uncertain whether iron-folic acid supplementation in
school setting (RR, 0.66; 95% Cl, 0.51-0.86; four studies; n = 3005;
random-effect; heterogeneity: ¥* p <.0001; I?=87%; very low cer-
tainty of evidence using GRADE assessment) and at work setting (RR,
0.59; 95% Cl, 0.24-1.43; two studies; n=425; random-effect; very
low certainty of evidence using GRADE assessment) reduces anaemia
(Analysis 7.4; Figure 13; Table 10).

Secondary outcomes

Adverse effect. Five studies reported adverse effects (Agarwal
et al., 2003; Gilgen, 2001; Muro et al., 1999; Shah & Gupta, 2002;
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Folic acid Placeho Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
6.2.1 400 microgram/ 0.4mg
Berry 1999 102 130142 173 117683 99.3% 0.53(0.42,0.68) ’
Subtotal (95% Cl) 130142 117689 99.3% 0.53[0.42, 0.68]
Total events 102 173
Heterogeneity: Not applicable
Test for overall effect: Z=5.04 (P < 0.00001)
6.2.2 5mg
Vergel 1990 0 101 4 124 0.7% 0.14[0.01,2.50) ¢
Subtotal (95% Cl) 101 124 0.7% 0.14 [0.01, 2.50] e —
Total events 0 4
Heterogeneity: Not applicable
Test for overall effect: Z=1.34 (P=0.18)
Total (95% Cl) 130243 117813 100.0% 0.53[0.41, 0.67] k3
Total events 102 177
Heterogeneity: Tau®= 0.00; Chi*=0.84, df=1 (P=0.36); F= 0% '0.01 0f1 1'0 100'

Test for overall effect: Z=5.14 (P < 0.00001)
Test for subgroup differences: Chi*=0.84, df=1 {(P=0.36), F=0%

FIGURE 9

Soekarjo et al., 2004). In Agarwal et al. (2003), seven girls in the daily
supplementation group had gastric side effects in the second week of
the intervention and were excluded from the trial on request
(Table 11). Four girls receiving iron-folic acid supplementation re-
ported stomach irritation in Muro et al. (1999) (Table 11). Two of the
girls were only receiving supplementation while two were receiving
communication sessions along with the supplementation. Shah and
Gupta (2002) mentions that 2 out of 70 girls in the once daily sup-
plementation group reported adverse effects (Table 11). In Soekarjo
et al. (2004), 41.4% of the 134 girls interviewed about taking iron-
folic acid supplementation reported gastrointestinal side effects
(Table 11).

Gilgen 2001 found no difference in adverse effects in iron-
folic acid supplementation group compared to placebo group (RR,
0.63; 95% Cl, 0.38-1.05; one study; n=280) (Analysis 7.5)

Adherence to folic acid or iron-folic acid supplementation. Four studies
examined adherence to iron-folic acid supplementation (Ahmed
et al., 2001; Kanani, 2000; Muro et al., 1999; Shah & Gupta, 2002).
Ahmed et al. (2001) reported that, in the iron-folic acid group, 60%
received 12 doses, 24% received 11 doses, 14% received 10 doses
and 2% received 9 doses. In the placebo group, 68% received
12 doses, 24% received 11 doses, 6% received 10 doses and 2%
received nine doses (Table 11). According to Kanani (2000), 90% of
the girls consumed >85 of the 90 tablets provided (Table 11). Muro
et al. (1999) provided reported as well as observed compliance to the
iron-folic acid supplementation. Reported compliance was 90% in
school 1, 89% in school 2 and 48% in school 3. Observed compliance
was 94% in school 1, 75% in school 2 and 50% in school 3. Reported
compliance was also given week wise in all the schools (Table 11). In
Shah and Gupta (2002), eight participants (11.4%) in the daily sup-
plemented group, four (6.0%) in the weekly and four (5.6%) in the

control group were non complaint (Table 11).

Folic acid Placeho

Forest plot of comparison: 20 folic acid versus placebo, outcome: 20.2 neural tube defects

In this comparison, we could not assess the following primary
and secondary outcomes: iron deficiency anaemia, NTDs, still-
birth, perinatal mortality, neonatal mortality, low birth weight,
maternal red blood cell folate, maternal serum folate, abortion,
miscarriage, maternal mortality, preterm birth, small for gesta-
tional age, other congenital anomalies, and admission to special
care for any cause.

Subgroup analysis for timing of intervention and type of inter-
vention could not be done. Timing of intervention was preconception
for all studies. The type of intervention was iron-folic acid supple-

mentation for all studies (Table 12).

6 | DISCUSSION
6.1 | Summary of main results

For the interventions to delay the age of first pregnancy, our review
found three comparisons comprising of different interventions re-
lated to delaying age at first pregnancy. Education on sexual health
and contraception was the most common intervention and use of
birth control methods was the most reported outcome. Education on
sexual health and contraception intervention alone showed an in-
significant impact on the risk of unintended pregnancies. However, it
showed a showed significant increase in use of condom (ever) by
71%.The evidence on interventions on education and provision of
contraception came from single study showed a significant impact on
improving the the use of any contraception by 49% and use of con-
doms by 14%.

Interventions on optimising interpregnancy intervals did not
show a significant impact of education on sexual health and provision
of contraceptive along with involvement of male partner on the risk

of unintended pregnancies when compared to education on sexual
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Iron-folic acid Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
7.1.1RCTs
Agarwal 2003 (1) 252 699 174 346 15.7% 0.72[0.62,0.83] -
Agarwal 2003 (2) 310 695 174 345 159% 0.88[0.77,1.01] i
Ahmed 2001 (3) 22 74 54 71 10.9% 0.38[0.27,0.57] ===
Gilgen 2001 {4) 108 139 128 141 16.3% 0.85(0.77,0.94] -
Hall 2002 {5) 124 271 171 281 15.4% 0.75[0.64,0.88] -
Muro 1898 (6) 21 39 55 120 11.4% 1.17[0.83,1.67] T
Shah 2002 (7) 14 70 24 36 81% 0.30([0.18,0.51] —
Shah 2002 (8) 9 67 23 3B 6.3% 0.21[0.11,0.41] —_—
Subtotal (95% Cl) 2054 1376 100.0% 0.66 [0.53, 0.81] E3
Total events 860 804
Heterogeneity: Tau*= 0.07; Chi*= 56.49, df=7 (P < 0.00001); IF= 88%
Test for overall effect: Z= 4.01 (P < 0.0001)
Total (95% Cl) 2054 1376 100.0% 0.66 [0.53, 0.81] 3
Total events 860 804
Heterogeneity: Tau*= 0.07; Chi*= 56.49, df=7 (P < 0.00001); I*= 88% 01 01 10 100

Test for overall effect. Z= 4.01 (P < 0.0001)

Test for subgroup differences: Not applicable

Footnotes

(1) About 14 weeks (100 days) daily; hemoglobin <12g/dl is anemia.

Iron-folic acid Placebo

(2) Abhout 16 weeks (1155 days) weekly; hemoglobin <12g/dl is anemia.

(3) 12 weeks weekly, hemoglohin <120g/l is anemia.
(4) Weekly for 24 weeks; hemoglohin <120g/l is anemia.

(5) Weekly for 10 weeks; For children aged 5-11.99 years hemoglohin <115 g/, children aged 12.0-14.99 years <120 g/l; and girls aged...

(6) Weekly for 8 weeks.

(7) Daily for 90-100 days (ahout 14 weeks); hematocrit <36% is anemia.

(8) Weekly for 14 weeks; hematocrit <36% is anemia.

FIGURE 10 Forest plot of comparison: 22 iron folic acid versus placebo, outcome: 22.1 anaemia

health and contraception only. However, educational intervention
alone or with provision of contraceptive showed a significant im-
provement in the uptake of contraceptive method.

Overall, use of folic acid reduces the incidence of NTDs by
47% but the evidence came from non RCTs and on GADE the
certainty of this evidence is very low. The impact of folic acid
supplementation on NTDs differs by folic acid dosage and the
evidence from single study with the larger sample size showed
significant impact for 0.4 mg (reduction in incidence of NTDs by
47%) and a nonsignificant impact at 4 and 5 mg. Included studies
did not report on anaemia, iron deficiency anaemia, perinatal
mortality, neonatal mortality, adverse effects, maternal mortality,
preterm birth, small for gestational age, and admission to special
care for any cause.

Use of iron-folic acid reduces the prevalence of anaemia
compared to a placebo by 34%. However, it is important to note
that the evidence came from RCTs and supplemented adolescent
and young girls during preconception period only and the cer-
tainty of the evidence was very low on GRADE. Weekly supple-
mentation showed significant improvement in reducing anaemia
by 30% but the certainty of the evidence was very low on GRADE.
Supplementation at school showed significant improvement in
reducing anaemia rates by 34% but again the certainty of the
evidence was very low. The evidence does not support any sig-

nificant difference between use of iron-folic acid and placebo to

reduce adverse effects. Included studies did not report on iron
deficiency anaemia, NTDs, stillbirth, perinatal mortality, neonatal
mortality, low birth weight, abortion, miscarriage, maternal
mortality, preterm birth, small for gestational age, other con-
genital anomalies and admission to special care for any cause.

Across all the included intervention objectives of this review,
there was a large amount of heterogeneity across the studies which
impacts the applicability and reliabiltiy of the results of this review.
Readers should consider the heterogenous nature of the studies in-
cluded in the analyses and the implications this has on the quality of
evidence and therefore the results should be interpreted with
cautions.

6.2 | Overall completeness and applicability of
evidence

Although an extensive search was undertaken to locate relevant
papers there are still some knowledge gaps that remain. The
greatest amount of studies was available for interventions to
delay the age at first pregnancy and while these studies provided
us with insight into which intervention settings were most ef-
fective, the majority of interventions were education on sexual
health focused and therefore do not sufficiently capture other

intervention strategies. This was also the case for studies related
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to optimising interpregnancy intervals with health education
being the dominating intervention strategy. A commonality
across all the interventions is that not all of the outcomes
noted in the methods were reported on in the included studies.
Another part of this review's objective was to assess the
effectiveness of these interventions in LMICs, however the
literature included in this review is dominated by African and
Asian countries. Therefore, while this review provides an
appropriate overview of the current evidence it is important to
acknowledge that the findings may not be valid to all settings and
populations. Due to limited number of studies in each compar-
ison, we could not conduct all the planned subgroup analysis and
sensitivity analysis.

6.3 | Quality of the evidence

Forty-three studies were included in this review, with majority con-
tributing to the evidence for delaying the age of pregnancy (N = 26),
with much fewer identified for optimising interpregnancy birth in-
tervals (N = 4), folic acid supplementation (N =5) and iron-folic acid
supplementation (N = 10). Across all of the studies there were con-
cerns relating to different types of bias and there was a large amount
of heterogeneity which made some planned analyses impossible to
execute.

For studies specific to delaying the age at first pregnancy, the
blinding of participants was often not possible due to the nature
of the intervention and most studies did not mention whether or
not the assessors were blinded. Baseline outcomes were usually
similar within studies, while characteristics were either similar or
unclear about it. The majority of studies in this section did not
mention whether knowledge of allocated interventions was
adequately prevented and did not address the issue of incomplete
outcome data. Overall, contamination was adequately prevented,
selective reporting was avoided and other sources of bias were
minimal. The overall quality of events primary outcomes was ei-
ther low or very low. Specific to unintended pregnancy, the evi-
dence was evaluated using GRADE and it was determined that
the evidence for this outcome was low due to issues of attrition
and selection bias.

In prolonging inter-pregnancy interval, participants could not
be blinded to the intervention given its nature. Randomisation
was not employed throughout given the study designs and its

true effect may be substantially different from the estimate of the effect. Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the

®The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

bSome studies use multiple micro nutrients in the intervention arm.
fOne study uses vitamin C along with iron-folic acid in the intervention arm.

Abbreviations: Cl, confidence interval; OR, odds ratio; RR, risk ratio.
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Iron-folic acid Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
7.2.1 Weekly supplementation
Agarwal 2003 (1) 310 695 348 691 21.2% 0.89[0.79, 0.99] -
Ahmed 2001 (2) 22 74 54 71 141% 0.39[0.27,0.57] —
Gilgen 2001 (3) 108 139 129 141 21.4% 0.85[0.77,0.94)] -
Hall 2002 (4) 124 271 171 281 20.2% 0.75([0.64,0.88] -
Muro 1998 (5) 21 39 55 120 14.8% 1.17[0.83,1.67] ™
Shah 2002 (6) 9 67 47 72 8.4% 0.21[0.11,0.39] —
Subtotal (95% CI) 1285 1376 100.0% 0.70 [0.55, 0.88] 0
Total events 594 804
Heterogeneity: Tau*= 0.06; Chi*= 42.81, df=5 (P < 0.00001), I*= 88%
Test for overall effect: Z= 3.05 (P = 0.002)
7.2.2 Daily supplementation
Agarwal 2003 (7) 252 699 348 691 54.2% 0.72[0.63,0.81] |
Shah 2002 (8) 14 70 47 72 458% 0.31[0.18, 0.50] ——
Subtotal (95% CI) 769 763 100.0% 0.49[0.21, 1.12] o
Total events 266 395
Heterogeneity: Tau®*= 0.33; Chi*=10.62, df=1 (P =0.001); F=91%
Test for overall effect. Z=1.70 (P = 0.09)
0.01 0.1 10 100

Test for subgroup differences: Chi*=0.68, df=1 {(P=0.41), F=0%

Footnotes

(1) 16 weeks (1155 days).

(2) 12 weeks.

(3) 24 weeks.

(4) 10 weeks.

(5) 8 weeks.

(6) 14 weeks.

(7) About 14 weeks (100 days).
(8) Ahout 14 weeks (90-100 days).

Iron-folic acid Placeho

FIGURE 11 Forest plot of comparison: 22 iron folic acid versus placebo, outcome: 22.2 anaemia

concealment, blinding, incomplete outcome data, selective reporting
and other biases. In most studies, either random sequence generation
was not adequate or the method of random sequence generation
was not described. The overall quality of events primary outcomes
was either low or very low. Concerning NTDs, the quality of evidence
was considered to be very low due to the lack of random sequence
generation and allocation concealment in the two contributing
studies.

In iron-folic acid supplementation, most of the studies were ei-
ther low or unclear risk of bias considering allocation concealment,
incomplete outcome data, selective reporting and other biases. In
most studies, either random sequence generation was not adequate
or the method of random sequence generation was not described.
Blinding of participants and personnel was mostly at high risk of bias
while blinding of outcome assessors was either low risk or unclear
risk of bias. Publication bias was considered unlikely in all the studies.
The overall quality of primary outcomes was either low or very low.
The GRADE assessment resulted in a range of evidence ratings from
very low to moderate for the outcome anaemia, which was depen-
dent on the difference strategies of supplementation. The issues with
the quality of evidence is largely due to heterogeniety, which is a

common factor across all of the interventions investigated in this

review. The review could not undertake sensitivity analysis as there
were very few studies under each outcome.
None of the pooled outcomes has 10 ore more studies, therefore

publication bias was not assessed.

6.4 | Potential biases in the review process

Efforts were made to reduce biases in the review process.
Two reviewers independently checked for eligibility for inclusion,
performed data extractions, assessed for risk of bias and entered
the data.
quasi RCTs are a potential source of bias in the review. Quasi

However, different types of study, for example,
studies were included in this review along with RCTs which are
prone to error given their respective designs. Cluster randomised
trials were a part of this study and their results had to be
adjusted accordingly to compare them with the other studies.
Where possible intra-cluster coefficients (ICCs) from the study
itself were used that was given by its own authors but this was
not always mentioned and in those cases an estimate of the ICCs
was taken from a study with a similar setting. This was done to

the best of the author's abilities but the accuracy can be
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Iron-folic acid Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
7.3.1 8 weeks of weekly supplementation
Muro 1998 21 39 55 120 14.8% 1.17[0.83,1.67] £
Subtotal (95% Cl) 39 120 14.8% 1.17 [0.83, 1.67]
Total events 21 55
Heterogeneity: Not applicahle
Test for overall effect: Z= 090 (P=0.37)
7.3.2 10 weeks of weekly supplementation
Hall 2002 124 271 171 281 20.2% 0.75[0.64, 0.88] -
Subtotal (95% Cl) 271 281 20.2% 0.75[0.64, 0.88] 4
Total events 124 171
Heterogeneity: Not applicable
Test for overall effect: Z= 3.49 (P = 0.0005)
7.3.3 12 weeks of weekly supplementation
Ahmed 2001 22 74 54 71 141% 0.39[0.27,0.57] ==
Subtotal (95% Cl) 74 71 14.1% 0.39[0.27, 0.57] L
Total events 22 54
Heterogeneity: Not applicahle
Test for overall effect. Z= 4.93 (P < 0.00001)
7.3.4 14 weeks of weekly supplementation
Shah 2002 9 67 47 72 8.4% 0.21[0.11,0.39] =——
Subtotal (95% Cl) 67 72 8.4% 0.21[0.11,0.39] <
Total events 9 47
Heterogeneity: Not applicahle
Test for overall effect. Z= 4.91 (P < 0.00001)
7.3.5 16 weeks of weekly supplementation
Agarwal 2003 310 695 348 691 21.2% 0.89[0.79, 0.99] -
Subtotal (95% Cl) 695 691 21.2% 0.89[0.79, 0.99] 4
Total events 310 348
Heterogeneity: Not applicahle
Testfor overall effect. Z=2.14 (P=0.03)
7.3.6 24 weeks of weekly supplementation
Gilgen 2001 108 139 129 141 21.4% 0.85([0.77,0.94) -
Subtotal (95% Cl) 139 141 21.4% 0.85[0.77,0.94] ¢
Total events 108 129
Heterogeneity: Not applicahle
Test for overall effect. Z=3.13 (P = 0.002)
Total (95% CI) 1285 1376 100.0% 0.70 [0.55, 0.88] 3
Total events 594 804
Heterogeneity: Tau*= 0.06; Chi*= 42.81, df=5 (P < 0.00001); F= 88% .01 o1 10 100

Test for overall effect: Z= 3.05 (P = 0.002)

Iron-folic acid Placebo

Test for subaroup differences: Chi*= 41.03, df= 5 (P < 0.00001), F=87.8%

FIGURE 12 Forest plot of comparison: 22 iron folic acid versus placebo, outcome: 22.3 anaemia

questionable. Due to the variety of interventions and the
way study outcomes were measured, a large number of studies
could not be pooled together often in this review which is a
limitation.

However, carrying out reviews is not an exact science and may
require a number of subjective judgements; it is possible that a dif-
ferent review team may have reached different decisions regarding
assessments of eligibility and risk of bias. We would encourage
readers to examine the Characteristics of included studies tables to

assist in the interpretation of results.

6.5 | Agreements and disagreements with other
studies or reviews

The results that interventions such as provision of contraceptives
and education to delay the age at first pregnancy are consistent
to earlier reviews (Hindin 2016; Oringanje et al. 2016; Salam
et al., 2016; Whitaker et al., 2016 and Norton et al., 2017). Hindin
(2016) included 21 studies from LMICs found increased contra-
ceptive use and delay in the age of sexual debut after interven-

tions to either prevent unintended pregnancies or repeat
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Iron-folic acid Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
7.4.1 School
Agarwal 2003 (1) 310 695 174 345 159% 0.88[0.77,1.01] -
Agarwal 2003 (2) 252 699 174 346 157% 0.72[0.62,083] -
Hall 2002 124 271 171 281 15.4% 0.75(0.64,0.88) -
Muro 1998 21 39 55 120 11.4% 1.17[0.83,1.67) N
Shah 2002 (3) 14 70 24 3B/ 81% 0.30[0.18,0.51] -
Shah 2002 (4) 9 67 23 36 6.3% 0.21 (0.1, 0.41) —
Subtotal (95% CI) 1841 1164 72.8% 0.66 [0.51, 0.86] <&
Total events 730 621
Heterogeneity: Tau®= 0.08; Chi*= 38.58, df=5 (P < 0.00001); F=87%
Test for overall effect: Z= 3.14 (P = 0.002)
7.4.2 Work
Ahmed 2001 (5) 22 74 54 71 10.9% 0.39(0.27,0.57) ———
Gilgen 2001 (6) 108 139 129 141 16.3% 0.85(0.77,0.94) .
Subtotal (95% CI) 213 212 27.2% 0.59 [0.24, 1.43] i
Total events 130 183
Heterogeneity: Tau®= 0.40; Chi*= 21.38, df=1 (P < 0.00001); F= 95%
Test for overall effect: Z=1.17 (P=0.24)
Total (95% CI) 2054 1376 100.0% 0.66 [0.53, 0.81] £
Total events 860 804
Heterogeneity: Tau®= 0.07; Chi*= 56.49, df= 7 (P < 0.00001); F= 88% 0102 011 110 5?0
Test for overall effect: Z=4.01 (P < 0.0001) ’ I}on-rolic acid Placebo

Test for subgroup differences: Chi*=
Footnotes

(1) Weekly supplementation.

(2) Daily supplementation.

(3) Daily supplementation.

(4) Weekly supplementation.

(5) Garment factories.

(6) Tea estate.

0.06,df=1(P=0.80),F=

FIGURE 13 Forest plot of comparison: 22 iron folic acid versus placebo, outcome: 22.5 anaemia

pregnancies. Similr to our review, Oringanje et al. (2016) that
included 53 studies from LMICs and HICs also did not find evi-
dence on reducing the risk of unintended pregnancies. Similar to
(2016) and Norton et al. (2017) also

showed that education interventions were effective in bringing

our review Salam et al.

about significant improvement in sexual knowledge, contra-
ceptive use, as well as in decreasing adolescent pregnancy and
improving birth intervals.

The result that periconceptional folic acid supplementation
reduces the incidence of NTDs is consistent with other earlier
2014b; De-Regil et al., 2015; Ramakrishnan
2012), but our review includes the addition of quasi-experimental

reviews (Dean et al.,

studies to the evidence from LMICs only. The results of our
review on periconceptional iron-folic acid supplementation
are in agreement with Fernadndez-Gaxiola and De-Regil (2011)
although that review only assessed use of iron among menstru-
ating women (alone or with other micronutrients) in reducing
the prevalence of anaemia regardless of dose used. However,
(2011),

shows that reduction in anaemia prevalence differs with the

unlike Fernandez-Gaxiola and De-Regil our review

duration of iron folic acid supplementation (no significant impact
<8 weeks).

Overall, the findings from our review are similar to earlier
reviews and our findings can be extrapolated to LMICs in general.
However, we have to be cautious while drawing conclusions since
studies had multiple interventions for interventions alongside
education (i.e., training of health workers, provision of referrals,
social marketing of contraception and involvement of other fa-
mily members) to delay the age of first pregnancy and prolonging
birth interval. Although a large number of studies were included,
a large number of studies could not be pooled together since the
respective interventions were quite heterogeneous in nature.
This calls for further research on these interventions in LMICs.
This allows a more robust analysis to take place in the future that
may help elucidate which interventions are most effective. Edu-
cation regarding sexual health is clearly a powerful tool that has
been seen to be significantly effective in improving maternal
outcomes but more information on mode of delivery, setting and
nature of para-interventions needs to be present to make

recommendations.
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7 | AUTHORS' CONCLUSIONS
7.1 | Implications for practice

Our review has found that SRH educational interventions that aim to
delay pregnancy or optimise interpregnancy intervals can benefit in
improving the contraceptive use and knowledge but there is in-
sufficient evidence for the impact on unplanned pregnancy which
may be due to the lack of included studies reporting on this outcome.
Educational interventions aiming to optimise interpregnancy inter-
vals were more effective than provision of contraceptives, however
there were limited studies included in these analyses so intervention
strategies need to be investigated further to determine the most
effective approach.

Regarding folic acid supplementation our review further sup-
ports the use of folic acid to reduce NTDs, however GRADE as-
sessment determined that there is very low certainty of evidence.
Our review also supports the use of iron-folic acid during the pre-
conception period to reduce anaemia where weekly supplementation
regimes were more effective however on GRADE the certainty of the
evidence was very low There is evidence that iron-folic acid sup-
plementation is most effective when supplementation takes place in
school settings compared to work settings, perhaps because students
are more easily supervised and therefore adherence is more con-
sistent. It is important to note that certainty of the evidence is very
low on GRADE

The review, however, has identified a large amount of hetero-
geneity across the studies which impacts the applicability and re-
liabiltiy of the results and therefore the results should be interpreted

with cautions.

7.2 | Implications for research

Further evidence is required for each of the intervention targets in
this review. Firstly, education on sexual health and contraception
interventions that aim to delay pregnancy or improve interpregnancy
intervals need to more consistently report on unplanned pregnancy
in adolescent population particularly in LMICs. While there is known
challenges to reporting on unplanned pregnancies, especially when
self-reported. Further research is required to determine whether
school, community, clinical or a combination of settings is optimal for
these interventions, though there is evidence from our review that
studies in community settings were more effective. With re-
productive and sexual health education often emphasising the im-
portance of avoiding unplanned pregnancies, studies need to ensure
that these education on sexual health and contraception interven-
tions are translating into behaviour beyond contraceptive use to in-
clude the prevalence of unplanned pregnancies. Majority of the
interventions had a education on sexual health and contraception

component, while there is some adequate evidence from our
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meta-analyses of the use of health education strategies, there were
fewer studies with multidimensional components (such as health
education and provision of contraceptives) and therefore these
strategies need to be further investigated to determine whether they
are just as effective or better than solely education.

Our review was consistent with other reviews that folic acid
and iron-folic acid supplementation reduces the incidence of
NTDs and anaemia respectively and therefore supplementation
should be implemented before conception but certainty of the
evidence was low. More robust research is needed in LMICs to
determine the best strategies to ensure consistent supple-
mentation use of folic acid and iron-folic acid in order to de-
termine which dosages and durations are most beneficial for
maternal and neonatal outcomes. Regardless of study design,
anthropometric measures should be collected when possible to
determine the effect of micronutrient supplementation on re-
lated outcomes as this review could not set out to report on
neonatal outcomes such as birth weight, and SGA. We included an
array of study designs, therefore it is unsurprising that the

GRADE assessment varied from medium to very low quality.
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Agarwal (2003)

Methods RCT in northeast Delhi. Study was conducted

during August 1996 to February 1999

Participants Adolescent school girls (n = 2088) 10-17 years, 702
on daily and 695 on weekly iron-folate

administration

Interventions Intervention: weekly or daily iron-folate
supplementation, 100 mg elemental iron and
500 pg of folic

Control: 691 girls served as controls; no
supplementation for first 100 days, then same
as daily group

Setting: school-level

Timing of intervention: preconception

Moderators delivering: researchers (?)

Outcomes Primary: Anaemia, haemoglobin concentration;
plasma ferritin

Secondary: Sexual maturity rating was done using
Tanner's criteria, time of menarche and

regularity of menstrual periods was noted

Notes Funding: UNICEF, New Delhi.
Declaration of interest: None stated.

Risk of bias table

Authors'
Bias judgement Support for judgement
Random sequence Unclear Quote: “The randomisation
generation risk was done at the class
(selection bias) section level for 60
class sections.”
Comment: method of
sequence generation
was not described
Allocation Low risk Comment: since
concealment randomisation was
(selection bias) performed at class
section level it is
unlikely a selection bias
is present at individual
level
Similar baseline Unclear
characteristics risk
Similar baseline Unclear
outcome risk
measurement
Blinding of High risk Comment: all groups
participants and received the
personnel supplement and no
(performance placebo was used
bias)

Comment: outcomes were
objective therefore the
blinding of outcome
assessors would not
impact the results

Blinding of outcome Low risk
assessment
(detection bias)

Incomplete outcome Low risk Quote: “Seven girls in the
data daily administered
(attrition bias) group during the

second week of
intervention
complained of gastric
side effects and
requested not to
continue in the study
and were excluded”
Comment: incomplete
outcome data were
matched across groups.

Prevention of Unclear
knowledge of risk
allocated

intervention

Protection against Unclear
contamination risk

Selective reporting Unclear
(reporting bias) risk

Quote: “Girls with
haemoglobin <70 g/L
(0.3%)were eliminated
from the analysis.”
“Plasma ferritin and C-
reactive proteins (CRP)
were estimated in
every tenth girl of the
study groups”

Comment: it is unclear
how each girl was
selected for these
analyses. Data not
available for the
second measurement.
However no protocol
could be found and
therefore there is
insufficient evidence to
make a judgement.

Other bias Low risk Comment: the study
appears to be free of

other bias

Ahmed et al. (2001)

Methods Randomised, double-blind, placebo-controlled trial
in urban Bangladesh. Study was from March to

September 1998

Participants Postmenarcheal, nonpregnant teenagers aged
14-19 years. 120 subjects were recruited to
each of the 4 groups to give a total study

population of 480 subjects
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Interventions Intervention: The supplements contained 2.42 mg (performance Personnel: were not aware

vitamin A (retinol) as retinyl palmitate, 120 mg
elemental Fe as ferrous sulfate, and 3.5 mg folic

bias)

of the treatment;

. . Blindi f L isk :“An i
acid. There were 3 study groups: (1) vitamin A i @ elifgeme owrls (QueiEss 4Am M Spree
. . . assessment person coded the
only (2.42 mg retinol as retinyl palmitate and a R . X
. . . . (detection bias) preparations and the
placebo for iron and folic acid), (2) iron + folic
. code was not broken
acid (120 mg elemental Fe as ferrous sulfate, X
. . . until all the data had
3.5 mg folic acid, and a placebo for vitamin A), K
. . . been entered into the
and (3) iron + folic acid + vitamin A. tor”
S computer.
Control: placebo (a placebo for vitamin A and for p
. . . Comment: outcome
iron and folic acid)
. . L assessors were aware
Setting: community-level (garment factories in
. of treatment but the
Dhaka City) L
_ . . . outcomes are objective
Timing of intervention: preconception
Moderators delivering: field staff, trained nurses Incomplete outcome High risk Quote: “Of the 480 women
Outcomes Primary: anaemia, iron deficiency, vitamin A data. X X recrwtec'j to the study,
- . (attrition bias) 289 subjects completed
deficiencySecondary: compliance
the 12-week study
Notes enrolled subjects were followed at weekly intervals protocol: 59% of the
for 12 weeks. placebo group, 62% of
Funding: Supported by a grant from the the iron + folic acid
Department for International Development, group, 56% of the
United Kingdom. Beximco Pharmaceutical Co vitamin Agroup, and
(Dhaka, Bangladesh) provided the iron and 65% of the iron + folic
folate preparation and the Opsonin acid + vitamin A group.
Pharmaceutical Co One hundred ninety-one
(Barisal, Bangladesh) provided the vitamin A subjects were lost to
preparation. follow-up for the
Declaration of interest: NA following reasons: 75%
left their job or moved
to another factory, 3%
became pregnant, 5%
Risk of bias table refused to give a second
blood sample, 12% were
absent on the day of
blood collection, and 5%
did not take the
Authors supplements for the full
Bias judgement Support for judgement 12-week
Random sequence Unclear Quote: “Subjects were supplementation
generation risk randomly allocated to period.”
(selection bias) one of the study Comment: Incomplete
groups.” outcome data were not
Comment: method of matched across groups.
sequence gen?ration Prevention of Unclear
was not described knowledge of ik
Allocation Low risk Quote: “An independent allocated
concealment person coded the intervention
(selection bias) preparations Protection against Unclear
and the code was not contamination risk
broken until all data
had been entered into Selective reporting Unclear Comment: Outcomes
the computer” (reporting bias) risk mentioned in the
Comment: methods were
adequately done reported on in the
o ) results but no protocol
Similar baseline Unclear WES Faurl
characteristics risk
L . Other bias Unclear Quote: “There was some
Similar baseline Unclfear risk variability in the
olitcome risk administration of the
measurement supplements, depending
Blinding of Low risk Comment: Participants: on the factory

participants and
personnel

were not aware of the
treatment;

management. In some
factories, supplements
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were given before lunch
and in some they were
given after lunch. Many
subjects came to work
after having eaten little
or no breakfast and ate
only a small lunch”
Comment: Other biases

might be present

Baird et al. (2010)

Methods

Participants

Interventions

Outcomes

Notes

Cluster-randomised controlled trial—Malawi (cRCT)

Randomisation was done using Enumeration
Areas (EAs)

Study conducted between October 2007 to
February 2009.

Young women aged 13 years to 22 years who were
never married. Baseline surveys were
conducted with 3805 girls, 1225 girls in 88
randomly selected EAs were sampled to be part
of the CCT program

Intervention: conditional cash transfer (CCT) as an
incentive for school girls and young women to
stay or return to school

Control: no CCT provided

Setting: Enumeration Areas, community/school

Timing of intervention:

Moderators delivering:

Primary: Pregnancy, sexual behaviour (onset of sexual
activity, number of sexual partners in the past 12
months, condom use, frequency of sexual activity)

Secondary

Funding: Global Development Network, the Bill and
Melinda Gates Foundation, 3ie Open Window
(Round 2), NBER Africa Project, and the
World Bank.

Declaration of interest: No conflicts of interests
disclosed

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Authors'
judgement Support for judgement
Unclear Quote: “Random sample of
risk 179 Enumeration
Areas”—Comment:
randomisation method
not mentioned
Unclear Comment: insufficient
risk information to permit

judgement

Similar baseline Unclear
characteristics risk
Similar baseline Unclear
outcome risk
measurement
Blinding of Low risk Comment: unable and
participants and unnecessary to blind
personnel participants due to
(performance type of intervention
bias) (cash transfer program)
Blinding of outcome Unclear Comment: insufficient
assessment risk information to make
(detection bias) any judgement
Incomplete outcome Low risk Quote: “the success rate in
data tracking our
(attrition bias) respondents in the
study sample was more
than 93% in the one-
year follow up.”
Comment: attrition
rate was low and
balanced across
treatment and control
groups
Prevention of Unclear
knowledge of risk
allocated
intervention
Protection against Unclear
contamination risk
Selective reporting Unclear Comment: listed outcomes
(reporting bias) risk were reported on but
there was no protocol
available.
Other bias Unclear Comment: there were
risk baseline differences

Baqui (2018)

Methods

Participants

Interventions

between dropouts and
school girls (dropouts
were older, less literate
and more likely to have
started childbearing)

Cluster Controlled Before and After Study
Study conducted between 2007 and 2013.

N =4504 pregnant women aged 15-35 + (2247 in
the intervention arm and 2257 in the
control arm)

Intervention: integrated post-partum family
planning and maternal and newborn health
(PPFP-MNH) interventions. This included 2-
monthly home visits to identify pregnancies;
two antenatal home visits and three
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postnatal home visits on first, third, and Risk of bias table

seventh days of childbirth; and identification
and referral of sick neonates. In the

intervention area, PPFP activities sought to
build upon existing home visits to include (a)

the integration of behavior change A
communication (BCC) messages on FP into Bias judgement Support for judgement
planned antenatal and postpartum home Random sequence Unclear
visits (at 30-32 weeks of pregnancy; 6 days generation risk
postpartum and 29- 35 days postpartum); (b) (selection bias)
on-going distribution of short term X X L.
contraceptive methods, including pills and Allocation Unclear Comment: insufficient
condoms and referrals for clinical methods concea.lmen-t =t information D i
such as IUDs; and (c) additional home visits (selection bias) I
at 2 or 3 and 4 or 5 months postpartum for a Similar baseline High risk Quote: “The baseline
total of 5 postpartum visits. The visits at 4-5 characteristics sample characteristics
months postpartum were intended to ensure were similar in terms
that women were satisfied with their of women's age,
contraceptive method and to assist husbands' education,
Lactational Amenorrhea Method (LAM) users parity and religion
to transition from LAM to another modern (Table 1). However,
family planning method, since LAM is no women in the
longer effective after 6 months. PPFP intervention arm had
activities also included training and higher mean years of
establishment of Community Mobilizers education (4.5 vs. 4.1
(CMs) and voluntary “LAM Ambassadors” years) and better
who collaboratively conducted group household economic
meetings with women of reproductive age, status compared to
husbands, mothers and mothers-in-laws, and women in the
key community stakeholders including control arm.”
religious leaders. Comment: Baseline
Control: MNH interventions only. This included characteristics were
2-monthly home visits to identify pregnancies; different.
two antenatal home visits and three postnatal
home visits on first, third, and seventh days of Similar baseline Low risk Quote: “At baseline, short
childbirth; and identification and referral of sick outcome brlidh: erzlls off <2s
neonates. measurement months and preterm
Setting: community level unions (unions are the b.irt.h rates were
lowest administrative units in Bangladesh with similar among women
an average population of about 25 000 and a I e IiEren 127 e
health centre known as Health and Family ol s
Welfare Center—H&FWC) in two subdistricts in Comment: Baseline
the Sylhet district outcomes were similar
Timing of intervention: postconceptional to Blinding of Unclear
postpartum period participants and risk
Moderators delivering: Trained community health personnel
workers, voluntary “LAM Ambassadors (performance
Outcomes Primary: birth spacing, preterm births bias)
Secondary: newborn care practices and survival Blinding of outcome Unclear
status of the index child; program exposure assessment risk
(visits by CHWSs and CMs), attendance at (detection bias)
community meetings, contraceptive use history,
subsequent pregnancy Incomplete outcome Low risk Comment: Attrition in the
Incidences, resumption of menstrual period, sexual data intervention group was
activity resumption, and breastfeeding. (attrition bias) 5.8% and 6.0% in the
control group.
Notes “In the case of stillbirths or neonatal deaths,
women were interviewed with a shorter form Prevention of Unclear Comment: insufficient
without any reference to postpartum knowledge of risk information to permit
contraceptive use; these women were excluded allocated judgement.
from the analysis.” intervention
Funding: US Agency for International Development Protection against Low risk Comment: Allocation was

Declaration of interest: declared no conflict of
interest.

contamination

by unions.



62 of 119 W] LEY- c Ccm be"

Selective reporting
(reporting bias)

Other bias

Berry (1999)

Methods

Participants

Interventions

Outcomes

Notes

LASSI ET AL

Collaborahon

Unclear Comment: the outcome
risk measures were
reported on but
no protocol was
found

Unclear Quote: “The preterm
risk status was determined
based on mothers'
reported last
menstrual period
(LMP), which may be
subject to recall error
leading to
misclassifications.
However, we
conducted 2-montly
home visits and
prospectively
collected LMP data
from all women.
Therefore, the recall
period was short and
any potential
misclassification of
term and preterm
status should be
minimal.”
Comment: Possible recall

error

Community-based intervention, China

Study cohort were from women identified in the
pregnancy monitoring system (October 1993 -
September 1995) and who were pregnant at
some point between October 1993 - December
31 1996.

247 831, Women preparing for marriage who
underwent a physical examination and were
later registered with a monitoring system that
records prenatal care and delivery

Intervention: Daily supplement containing 400 mg
folic acid. Divided the women who took folic acid
pills according to the pattern of use on the basis
of the dates they started and stopped taking
folic acid.

Control: no control, just comparison group

Setting: Community level, public health campaign

Timing of intervention: periconceptional

Moderators delivering:Village health workers
recorded the dates that the women started and
stopped taking folic acid.

Primary: NTD, pregnancy outcome, pattern of use of
folic acid pills

Funding: NADeclaration of interest: NA

Risk of bias table

Authors'
Bias judgement Support for judgement
Random sequence Unclear

generation risk
(selection bias)

Allocation Low risk Quote: “As part of a public
concealment health campaign
(selection bias) conducted from

1993 to 1995 in an
area of China with high
rates of neural-tube
defects (the northern
region)and one with
low rates (the
southern region)”

Comment: unit of allocation
was by province

Similar baseline High risk Comment: no baseline
characteristics outcome measurements

were collected

Similar baseline High risk Quote: “In both regions,
outcome the women who took
measurement folic acid pills were

approximately two
years younger than
those who did not,
were more likely to
have registered before
their last menstrual
period, and were more
likely to be pregnant
for the first time”
Comment: baseline
characteristics were
not similar

Blinding of Unclear
participants and risk
personnel
(performance
bias)

Blinding of outcome Unclear

assessment risk
(detection bias)

Low risk Quote: “After the
exclusion of pregnant
women who were lost
to follow-up or those
for whom the status of
the fetus or infant with
respect to a neural-
tube defect was
unknown, there were
247,831 pregnant
women, 31,960 in the
northern region and
215,871 in the

Incomplete outcome
data
(attrition bias)
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Prevention of
knowledge of
allocated
intervention

Protection against
contamination

Selective reporting
(reporting bias)

Other bias

southern region (88
percent and 90
percent of all pregnant
women, respectively)
for whom the neural-
tube-defect status of
their fetus or infant
was known.”

Comment: lost to follow-up
was balanced across
groups and an
explanation was
provided

Low risk Quote: “Village health
workers recorded the
dates that the women
started and stopped
taking folic acid."Three
paediatricians, who
were unaware of the
women's pill-taking
status, independently
reviewed the reports
and photographs and
assigned codes, and a
clinical geneticist
validated the
diagnoses.”

Comment: the data
collectors were
different to the
assessors

Comment: unit of allocation
was by province

Low risk

Unclear Comment: there is no
risk evidence that outcomes
were selectively
reported and protocol
was not found.

Low risk Comment: study appears

free of other bias

Cabezén (2005)

Methods

Participants

Interventions

Cluster-randomised controlled trial in Chile.

Classrooms were randomised by blindly, taking
letters of the class from a bag (simple balloting)

1997 and 1998 cohorts, study dates not reported.

N=1259, 9th grade female students in San
Bernardo, Chile, aged 15 years to 16 years,
White Hispanic, who had initiated high school in
1997 and 1998

Intervention: one 45- minute class per week for a
year on health education, contraceptive
education, skills- building and abstinence

Control: no intervention

Outcomes

Notes
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Setting: Santiago high school

Timing of intervention:

Moderators delivering: Teachers assigned as
monitors were regular teachers of any area,
related or not to sex education or biology
course.

Primary: Unintended pregnancy (ended in term or
preterm deliveries or in spontaneous abortion)
Secondary

Chile was an upper middle income country at the
time this study took place

Funding: NA

Declaration of interest: NA

Risk of bias table

Authors'
Bias judgement Support for judgement
Random sequence Low risk Quote: “school
generation administration
(selection bias) distributes them
among 10 classes of 30
to 35 girls each,
without previously
knowing them. This
distribution is random.
Among these 10
classes, five of them
were alternately
selected, as
intervention and
control groups.”
“These eight classes were
chosen blindly, taking
the letter of the class
from a bag”
Comment: simple balloting
(blindly taking letters
from a bag) was used
as a randomisation
method
Allocation Unclear Comment: insufficient
concealment risk information to permit
(selection bias) judgement
Similar baseline Unclear
characteristics risk
Similar baseline Unclear
outcome risk
measurement
Blinding of Low risk Comment: not possible to
participants and blind participants
personnel (students and teachers/
(performance monitors) due to
bias) intervention being

sexuality education and
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Blinding of outcome
assessment
(detection bias)

Incomplete outcome
data
(attrition bias)

Prevention of
knowledge of
allocated
intervention

Protection against
contamination

Selective reporting
(reporting bias)

Other bias

Cowan (2010)

Methods

Unclear
risk

Low risk

Unclear
risk

Unclear
risk

Unclear
risk

Low risk

Campbell
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the intervention and
control groups came
from the same school.

Comment: insufficient

information to inform a
judgement

Quote: “Dropout rates

were also similar when
comparing the
intervention with the
control groups for the
1997 cohort (22.9% vs.
21.1%) and the 1998
cohort (16.5% vs.
14.5%). Finally it must
be stressed that causes
of dropout were also
comparable, being
related mainly to
change of residence
and financial
problems.”

Comment: per- protocol

analysis was carried
out but missing
outcome data balanced
in numbers across
intervention groups
with similar reasons for
missing data across
groups (change of
residence and financial
problems)

Comment: the stated

outcomes were
measured but there
was no protocol
available.

Comment: the study

appears to be free from
other bias

A cluster randomised controlled trial

Study conducted between 2003 and 2007

Participants

30 communities, with 15 in the intervention arm
and 15 in the comparison arm, in seven districts
of Zimbabwe were randomized. A community

Interventions

Outcomes

Notes

had three components, the area and population
it contained, clinics and secondary schools. The
participants consisted of Form two students.
Their median age was 15 years at baseline and
ranged from 18 to 22 years at follow up time
after four years.

Intervention: The Regai Dzive Shiri intervention
consisted of an in-school teaching program,
training of nurses and raising awareness and
improving communication in the community
with regards to HIV prevention.

Control: delayed implementation

Setting: Community, schools and clinics

Timing of intervention: Preconception

Moderators delivering: Research staff, nurses,
school leavers

Primary: HIV, herpes simplex virus 2 (HSV),
pregnancy, knowledge, attitudes
Secondary

Funding: The trial was funded by the National
Institute of Mental Health (RO1 MH-66570 PI
Cowan Frances Mary).

Additional funding was received from DfID
Zimbabwe.

Declaration of interest: NA

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Authors'

judgement Support for judgement

Unclear Quote: “The process of
risk randomisation was as

follows. The
communities were
placed into three strata
based on the distance
of the clinic from a
tarred road. There
were 16 299 360 ways
that the 30
communities could be
allocated to the two
arms ensuring balance
across these strata.
Randomisation was
then restricted to
ensure an equal
number of schools in
each arm; balance
across districts; and an
average sample size
per community
between 255 and 261
in each arm. The 8575
allocations satisfying
these conditions were
listed, and one was
selected randomly at
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visits female change agents, newly married women
were counselled on delaying first births and on the
correct and consistent use of the pill and condoms.
Women who were pregnant for the first time were
counselled to space their next birth by using
contraceptives. They received information on
where to obtain health services for contraception,
antenatal care, safe delivery, postpartum care and
immunization.

Control: comparison areas were chosen because their
socioeconomic conditions and accessibility were
similar to those of the intervention communities.

Setting: community level

Timing of intervention: periconceptional

Moderators delivering:female change agents, male
change agents, training officers, government
health workers, rural medical practitioners

Primary: Contraceptive demand and use, and related
attitudes and knowledge (early childbearing)
Secondary

“Women in intervention areas had elevated odds of
knowing that fertility varies during the menstrual
cycle, and of agreeing that early childbirth can be
harmful and that contraceptive use is necessary
and safe for delaying first births”

Funding: NA

Declaration of interest: NA

LASSI ET AL
the randomisation
meeting.”—Cogan 2008
Comment: insufficient
information to permit
judgement
Allocation Low risk Comment: intervention
concealment and comparison sites
(selection bias) were different
Similar baseline Unclear
characteristics risk
Similar baseline Unclear
outcome risk
measurement
Blinding of Low risk Comment: participants
participants and could not be blinded
personnel due.to the na.ture of Outcomes
(performance the intervention
bias)
Blinding of outcome Unclear Comment: insufficient Notes
assessment risk information to permit
(detection bias) judgement
Incomplete outcome High risk Comment: high amount of
data loss to follow up from
(attrition bias) both intervention and
control groups
Prevention of Unclear
knowledge of risk
el Risk of bias table
intervention
Protection against Unclear
contamination risk
Selective reporting Unclear Comment: pre-specified
(reporting bias) risk outcomes in the 2008 Bias
paper by the same Random sequence
author, were reported; generation
but no protocol was (selection bias)
found.
Allocation
Other bias Low risk Comment: the study concealment

Daniel (2008)

Methods

Participants

Interventions

appears to be free from
other bias

Quasi-randomized and natural experiment in India
Study conducted between 2002 and 2004

Random samples of married women younger than
25 with no more than one child were surveyed
in 2002-2003, before PRACHAR was
implemented (N = 1995), and in 2004, 21-27
months after implementation (N = 2080).

Intervention: The PRACHAR Project seeks to increase
contraceptive use for delaying and spacing births
through communication intervention. During home

(selection bias)

Similar baseline
characteristics

Similar baseline
outcome
measurement

Authors'
judgement Support for judgement
Unclear
risk
Unclear Comment: insufficient
risk information to permit
judgement
Low risk Quote: “Respondents were
generally similar across
survey areas in age,
number of children,
education and caste.”
Comment: similar
characteristics
High risk Quote: “the proportion of

respondents who
agreed that early
childbearing is injurious
to a mother's health
increased from 12%to
65%in the comparison
areas and from 17%to
74% in the intervention
areas.”

Comment: one baseline
outcome was
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statistically significantly

different

Blinding of Unclear
participants and risk
personnel
(performance
bias)

Blinding of outcome Unclear
assessment risk
(detection bias)

Incomplete outcome Unclear Quote: “The samples were
data risk drawn independently,
(attrition bias) and the sampling

techniques were
identical, in the baseline
and follow-up surveys.”

Comment: baseline and
follow-up participants
were different

Prevention of Unclear Comment: insufficient
knowledge of risk information to permit
allocated judgement
intervention

Protection against Low risk Comment: allocation was
contamination by community area

Selective reporting Unclear Comment: the outcome
(reporting bias) risk measures were

reported on but no
protocol is available.

Other bias Low risk Comment: study appears

free from other bias
Diop (2004)
Methods Quasi-experimental design based in three urban

Participants

Interventions

communities in northern Senegal. Pre- and post-
test control group design.
Study conducted between 2000 and 2002

Test interventions to improve the reproductive
health of youth aged 10-19. A total of 2,893
adolescents and 1,683 parents were interviewed
at baseline, and 2,738 adolescents and 1,409
parents at end line.

Intervention: communities of Louga and Saint-Louis
served as intervention sites.

sensitization on adolescent reproductive health for
community and religious leaders, reaching parents
through women's groups, and education sessions
led by peer educators using a life skills curriculum.
Providers and peer educators were trained to offer
youth-friendly services. Trained teachers and peer
educators to provide reproductive health
information through a reproductive health
curriculum tailored to in-school youth

Control: Diourbel served as a control site, and did
not receive any of the intervention components.

Outcomes

Notes

Setting: community-based intervention, school-
based and clinic based

Timing of intervention:

Moderators delivering: Providers, peer educators,
teachers

Primary: Knowledge and attitudes towards
reproductive health (puberty, risks related to
adolescent sex, contraception & condoms, use of
contraception, HIV/AIDS), sexual activity (age at
first intercourse)

Secondary

Funding: U.S. Agency for International
DevelopmenT (USAID)
Declaration of interest: NA

Risk of bias table

Authors'

Bias judgement Support for judgement

Random sequence Unclear
generation risk
(selection bias)

Allocation Unclear Comment: insufficient
concealment risk information to permit
(selection bias) judgement

Similar baseline Low risk Quote: “From this analysis,
characteristics the samples from the

two surveys were
comparable on most
socio-demographic
characteristics.”
Comment: socio-
demographic
characteristics were
similar across the three
districts (Table 3)

Similar baseline High risk Comment: they were not
outcome similar across groups
measurement

Blinding of Unclear
participants and risk
personnel
(performance
bias)

Blinding of outcome Unclear
assessment risk
(detection bias)

Incomplete outcome Unclear Comment: it was a two
data risk stage cluster design and
(attrition bias) the sample was

different at baseline
and endline

Prevention of Unclear Comment: insufficient
knowledge of risk information to permit

allocated
intervention

judgement
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Protection against

contamination

Selective reporting
(reporting bias)

Other bias

Duflo (2015)

Methods

Participants

Interventions

Quote: “The distance
between them is great
enough to avoid
contamination. Louga
was site A, Saint-Louis
was site B, and the town
of Diourbel, also distant
from Saint-Lois and
Louga, was the control
site C.”

“Louga was not supposed to
implement a school-
based intervention;
however, given the
difficulty in this city of
working within the
community, peer
educators frequently
contacted groups of
students and conducted
group classes outside
schools.”

Comment: this was not
adequately done

High risk

Unclear
risk

Comment: no protocol was
available.

High risk Quote: “The end line survey
took place during the
international World Cup
soccer tournament,
reducing the chance of
finding boys at home, as
not all households have a
TV. Boys were often
visiting friends or
relatives in homes that
had TV to watch the
matches”

Comment: risk of
measurement bias is
present due to time of
data collection

Seven-year randomised evaluation of two programs
in Kenya (cRCT)
Study conducted between 2003 and 2010

328 schools in Kenya's Western Province, sample
consists of 19,289 students (9,487 girls and
9,802 boys) enrolled in grade 6

Intervention: education subsidies and HIV
prevention education focused on abstinence
until marriage. (2) Stand-Alone Education
Subsidy program (83 schools); (3) Stand-Alone
HIV Education program (83 schools); (4) Joint
Program (80 schools).

Control: Control (82 schools)

Outcomes

Notes
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Setting: school level

Timing of intervention:

Moderators delivering: second program trained
teachers on how to deliver the national HIV/
AIDS prevention curriculum to upper primary
school students.

Primary: STI, teenage pregnancy rate

Funding: the Hewlett Foundation, the MacArthur
Foundation, NIH grant RO1IHD039922, the Nike
Foundation, the Partnership for Child
Development, and the World Bank.

Declaration of interest: no relevant or material
financial interests that relate to the research
described in this paper

Risk of bias table

Authors'

Bias judgement Support for judgement

Random sequence Low risk Quote: “Schools were
generation stratified and assigned
(selection bias) to one of four arms

using a random

number generator.”
Comment:

Adequately done

Allocation Low risk Comment: unit of allocation
concealment was by institution
(selection bias)

Similar baseline Unclear
characteristics risk

Similar baseline Unclear
outcome risk
measurement

Blinding of Low risk Comment: not possible to
participants and due to type of
personnel intervention
(performance
bias)

Blinding of outcome Unclear Comment: insufficient
assessment risk information to permit
(detection bias) judgement

Incomplete outcome Low risk Quote: “There is no
data evidence of
(attrition bias) differential attrition

for any outcome,
except for dropout
information after five
years.”—refer to B.
Attrition page 1
Comment: adequately done

Prevention of Unclear

knowledge of risk

allocated
intervention
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Protection against
contamination

Selective reporting
(reporting bias)

Other bias

Dupas (2011)

Methods

Participants

Interventions

Outcomes

Notes
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Unclear
risk

Unclear Comment: No protocol was
risk available.

Low risk Comment: study appears

free from other bias

Quasi experimental study. Randomised experiment
in two rural districts of Western Kenya
Study conducted between 2003 and 2005

Students (males and females) from 328 primary
schools

Intervention: four groups of schools: (1) teacher
training program and relative risk information,
(2) only teacher training, (3) only relative risk
information, and (4) neither programs

Teacher training: 163 schools were randomly selected
received teacher training on the national HIV/
AIDS curriculum, which focuses on average risk
and encourages abstinence until marriage, but
does not discuss risk reduction strategies (such as
condom use or selection of safer partners).

Relative Risk Information Campaign: schools
receiving the teacher training also received an
information campaign, which provided
teenagers (only students in grade 8) with
information on the prevalence of HIV
disaggregated by age and gender group

Control: control schools received neither program

Setting: school-level

Timing of intervention: Periconception

Moderators delivering: teachers

Primary: incidence of unprotected sex between
teenage

girls and male partners five or more years older, the
incidence of unprotected sex between teenage
girls and teenage boys (measured by incidence of
childbearing)

Funding: World Bank.
Declaration of interest: NA

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Authors'

judgement Support for judgement

Unclear
risk

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Similar baseline
outcome
measurement

Blinding of
participants and
personnel
(performance
bias)

Blinding of outcome
assessment
(detection bias)

Incomplete outcome
data
(attrition bias)

Prevention of
knowledge of
allocated
intervention

Protection against
contamination

Selective reporting
(reporting bias)

Other bias

Low risk

Low risk

Low risk

Unclear
risk

Unclear
risk

Unclear
risk

Unclear
risk

Low risk

Unclear
risk

Low risk

Comment: allocation was
done on the school
level

Comment: school
characteristics were
balanced across groups
(Table 3)

Quote: “No
comprehensive
baseline survey was
administered to the
study cohort.
However, as
described in Section
IB, students in RR
schools were asked to
fill a short,
anonymous “priors”
survey just before
the RR information
was provided
to them.”

Comment: the 'priors’
survey demonstrated
similar measurements
across study groups

Comment: insufficient
information to permit
judgement

Comment: insufficient
information to permit
judgement

Comment: unit of
allocation was by
school

Comment: no protocol was
available.

Quote: “While overall the
self-reported data in
this paper seems
consistent with the
biological
(childbearing) data, it
is important to keep
in mind that the
estimates obtained
with that data could
suffer from reporting
biases.”

Comment: bias is unlikely
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Erulkar (2007) Similar baseline High risk Quote: “There were no

characteristics significant differences
between groups at
baseline and end line in
terms of age, parental
co-residence and
school status. At
baseline, girls in the
experimental sites

Methods Quasi experimental study. Evaluation of a program
to promote education and delay marriage in
Rural Ethiopia.
Study conducted between 2004 and 2006

Participants The Berhane Hewan program targets married and significantly differed
unmarried girls aged 10 to 19. Endline sample from the controls in
included 464 girls in the control area and 462 in terms of marital status,
the experimental area. parenthood status and

socioeconomic status.”
Comment: baseline
characteristics were

Interventions Intervention: three components: (1) social
mobilization and group formation by adult
female mentors, (2) participation in nonformal

not similar

education and livelihoods training for out of
school girls, or support to remain in school, and Similar baseline High risk Quote: “At baseline,
(3) “community conversations” which involved outcome Mosebo girls were
meetings of all community members and measurement significantly less likely
discussions were on early marriage, other to talk to their closest
harmful traditional practices, and matters friends about family
affecting young women and girls. Baseline and planning, condoms, and
end line surveys were implemented for both violence in their
intervention and control areas.Control: Enamirt communities”
KA in Mecha District/Woreda served as the Comment: baseline
control, selected because of its similar outcomes were not
socioeconomic profile.Setting: community- similar
levelTiming of intervention:Moderators Blinding of Unclear
delivering: adult female mentors, community participants and risk
conversations facilitators personnel

Outcomes Primary: increased friendship networks, increased (performance
access to safe spaces, increased participation, bias)
increased school attendance, increased school Blinding of outcome Unclear
attainment, increased levels of literacy, SEEEEETER ik
decreased proportion of married adolescents, (detection bias)
increased knowledge of reproductive health
topics, increased discussion of reproductive Incomplete outcome Unclear Comment: there was a
health topics, increased use of family planning data risk greater sample size at
methods (e.g., Condoms) (attrition bias) end line compared to

baseline—therefore
incomplete outcome
data cannot be

Notes Funding: UNFPA, the Nike Foundation and United
Nations Foundation.Declaration of interest: NA

determined
Prevention of Unclear Comment: insufficient
Risk of bias table knowledge of risk information to permit
allocated judgement
intervention
Protection against Low risk Quote: “The results
Authors' contamination indicate th.at therg was
Bias judgement Support for judgement no contamination in
the control group”
Random sequence Unclear Comment: this was
generation risk adequately done
(selection bias)
Selective reporting Unclear Comment: no protocol was
Allocation Low risk Comment: kebele (reporting bias) risk available.
concealment administrations were . .
(selection bias) s 2 e wnl of Other bias Low risk Comment: study appears

treatment group free from other bias
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Februhartanty (2002)

Methods

Indonesia
RCT (with a nonrandomised third arm)
Study conducted between August to December 1998

Participants

Interventions

Campbell
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Single blind community experimental study in

N =137 postmenarchal female adolescent students

Intervention: (1) 48 students got an iron tablet

weekly; (2) 41 students took an iron tablet for
four consecutive days during their
menstruation cycle. Iron tablet included 60 mg
elemental iron and 0.25 mg folic acid in the
form of 200 mg ferrous sulphate
Control: Forty eight students received a placebo
tablet weekly
Setting: school-level, community based
Timing of intervention: preconception
Moderators delivering: teachers

Outcomes

Primary: Haemoglobin, serum ferritin, height,

weight, mid-upper arm circumference and
dietary intake. Prevalence of anaemia

Notes

Funding: SEAMEO-TROPMED Regional Center for

Community Nutrition in Jakarta
Declaration of interest: NA

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Authors'
judgement

Unclear
risk

Unclear
risk

Unclear
risk

Support for judgement

Quote: “One hundred of
them were recruited
from one school and
allocated randomly to
placebo or weekly
groups.The other 50
students were
recruited at random
from a different junior
high school and
allocated to the
menstruation group.
This allocation method
was chosen for
practical reasons to
avoid confusion in the
field.”

Comment: method of
sequence generation
was not described

Comment: insufficient
information to prevent
judgement

Similar baseline Unclear
outcome risk
measurement

Blinding of Low risk
participants and

personnel

(performance

bias)

Blinding of outcome Unclear
assessment risk
(detection bias)

Incomplete outcome Low risk
data
(attrition bias)

Prevention of Unclear
knowledge of risk
allocated
intervention

Protection against Unclear
contamination risk

Selective reporting Unclear
(reporting bias) risk

Other bias High risk

Quote: “Weekly
supplementation was
implemented every
Wednesday for both
placebo and iron
groups.”

Comment: participants:
were not aware of the
treatments (use of a
placebo)

Personnel: not described

Comment: not described

Quote: “The final data set
consisted of 48 subjects
in each of the study
groups (4% drop out per
group). Common
reasons for dropping out
were refusal to undergo
blood collection,absent
from class on the day of
blood collection, and
transfer to another
school”

Comment: missing
outcome data were
matched across groups

Quote: “After excluding
extreme values (serum
ferritin changes of
more than 50 ug/L), a
complete data set of
serum ferritin levels
covered 34 subjects in
the placebo group and
31 subjects in the
weekly group”

Comment: complete
information not
available nor was a
protocol available

Quote: “More anaemic
subjects were found in
the weekly group,with
the prevalence of
anaemia being 72.9% in
this group.”

Comment: higher
prevalence of anaemia
in the weekly group
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Gallegos et al.

Methods

Participants

Interventions

Outcomes

Notes

(2008)

Randomized controlled trial with four follow ups in
MexicoStudy conducted from 2002 to 2005

N =832 adolescents recruited from high schools,
age 14-17, (459 girls, 370 boys) were randomly
assigned to the experimental or control group.

Intervention: Two types of intervention: (1)
reduction of HIV/AIDs risk, (2) health
promotion. Six hour intervention used active
learning strategies, and was delivered in two
sessions on two consecutive Saturdays. Groups
consisted of 6-8 members.

Control: control group was present but limited
details are provided

Setting: school-level, community-level

Timing of intervention:

Moderators delivering: facilitators (n = 31; 6 men,
25 women)

Primary: intentions of having sex, intentions to use
condoms, intention to use other contraceptives,
behavioural beliefs around contraceptives (e.g.,
use of condoms)

Secondary

Funding: the National Institute of Nursing Research
(NINR) of the United States
Declaration of interest: NA

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Authors'

judgement Support for judgement

Unclear Quote: “Participants were
risk assigned a code per
family when
registering, which was
the basis for the
random assignment to
the experimental or
control condition...the
adolescents were
stratified by gender
and age, assigning them
randomly, now to
groups of 6-8
members.”
Comment: method of
randomization not
explained

Unclear Comment: insufficient
risk information to permit
judgement

&

Similar baseline
characteristics

Similar baseline
outcome
measurement

Blinding of
participants and
personnel
(performance
bias)

Blinding of outcome
assessment
(detection bias)

Incomplete outcome
data
(attrition bias)

Prevention of
knowledge of
allocated
intervention

Protection against
contamination

Selective reporting
(reporting bias)

Other bias
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Unclear
risk

Unclear
risk

Low risk Comment: blinding of
participants not
possible due to nature

of intervention

Unclear Comment: insufficient
risk information to permit
judgement

Quote: “About 94.7% of
the sample attended
the three-month
follow-up, 94.6%
attended the six-
month follow-up, and
90.6% attended the
12-month follow-up.
According to the
logistic regression
analysis (GEE), there
was no significant
difference in the
percentages of
attendance at the
follow-up sessions for
data collection,
between the
experimental and
control groups.
Additional analysis
indicated that the
variables gender, age
and sexual experience
were not related to
the probability of
dropping out of the
study.”

Comment: outcome
data balanced across
groups

Low risk

Unclear
risk

Unclear
risk

Unclear Comment: insufficient
risk information to permit
judgement and no
protocol was found

Low risk Comment: the study
appears free from

other bias
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Gilgen (2001)

Methods

Participants

Interventions

Outcomes

Notes

LASSI ET AL

Collaborahon

A randomised double-blind intervention trial in a
tea estate in Bangladesh

Study (field work) took place between November
1995 and March 1997

N =280 adult, female tea pluckers, who were not
pregnant and not breast feeding

Intervention: received weekly iron
supplementation (200 mg ferrous fumarate and
200 mg folic acid) for 24 weeks (n= 139)

Control: placebo (n = 141), manufactured by the
same company.

Setting: community level

Timing of intervention: preconception

Moderators delivering: NA

Primary: haemoglobin, hematocrit and ferritin
concentration. Mean corpuscular haemoglobin
concentration

helminth infections (prevalence and intensity);
anaemia; improvement in well being (stronger,
more energetic, relief from stomach pains,
anorexia and diarrhoea); adverse effects

Funding: Unicef and The Nestle Foundation.
Declaration of interest: NA

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation

concealment
(selection bias)

Authors'

judgement Support for judgement

Low risk Quote: “The random number
generator in SPSS
(Version 7.5) was used to
create four groups of
equal size and the
process was repeated
until there was no
statistically significant
difference between the
randomised groups in
mean age,years of
plucking experience,
productivity of the
previous plucking season,
haemoglobin and ferritin
values and prevalence
and egg counts of Ascaris,
Trichuris and
hookworms.”

Comment: adequately done

Unclear Comment: insufficient
risk information to permit
judgement

Similar baseline Unclear
characteristics risk

Similar baseline Unclear
outcome risk
measurement

Blinding of Low risk Comment: participants:
participants and were not aware of the
personnel treatments;
(performance personnel: were not aware
bias) of the treatments

Blinding of outcome Unclear Outcome assessors: not
assessment risk described
(detection bias)

Incomplete outcome Unclear Comment: insufficient
data risk information to permit
(attrition bias) judgement

Prevention of Unclear
knowledge of risk
allocated
intervention

Protection against Unclear
contamination risk

Selective reporting Unclear Comment: outcomes
(reporting bias) risk mentioned in the

introduction were
reported on in the
results but no protocol
was available

Other bias Low risk Comment: there is no

Hall et al. (2002)

Methods

evidence of other bias

A randomised controlled trial in Mali

Study conducted from January 2000 to 14-16

Participants

Interventions

weeks later

552 schoolgirls

Intervention:IF weekly (single tablet 300 mg
ferrous sulphate weekly for 10 weeks): 30
schools (271 girls). For 10 weeks a tablet
providing 65 mg of iron and 0.25 mg of folic acid

Control: 30 schools no iron tablets were

given (n=281)

Setting: school-level (rural community schools)
Timing of intervention: preconception
Moderators delivering: teachers

Outcomes

Notes

Primary: haemoglobin concentration, prevalence of
anaemia, adherence
Secondary

Funding: Save the Children, USA and Helen Keller
International, Mali.
Declaration of interest: NA
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Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Similar baseline
outcome
measurement

Blinding of
participants and
personnel
(performance
bias)

Blinding of outcome
assessment
(detection bias)

Incomplete outcome
data
(attrition bias)

Prevention of
knowledge of
allocated
intervention

Authors'
judgement

Low risk

Low risk

Unclear
risk

Unclear
risk

Unclear
risk

Unclear
risk

Low risk

Unclear
risk

Support for judgement

Quote: “60 schools were
then randomly
assigned to either a
treatment or a
comparison group.”

Comment: a computer-
generated random
number list
(information
communicated by the
author)

Comment: not reported.
Since the intervention
was allocated at school
level, it is unlikely there
was a selection bias at
the individual level

Comment: insufficient
information to permit
judgement

Comment: insufficient
information to permit
judgement.

Quote: “1201 children at
the baseline survey and
1113 children 14-16
weeks later. The
haemoglobin
concentration of the 88
children who dropped
out of the study or did
not provide a second
blood sample was not
significantly different
at baseline from those
children who remained
in the study.”

Comment: missing
outcome data were
matched across groups

Protection against
contamination

Selective reporting
(reporting bias)

Other bias

Handa et al. (2

Methods

Participants

Interventions

Outcomes

Notes
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Unclear
risk

Unclear Comment: outcomes
risk described in the
methods were
reported in the
results section but
there was no protocol
available

Low risk Comment: the study
appears to be free of

other bias

015)

Clustered randomised controlled trial (longitudinal
design) to evaluate the impact of the Kenya
Cash Transfer

Study conducted from March 2007 to 2011

females aged 12 to 24 (n= 1549), randomised by
households

Intervention: provides a monthly cash sum to
eligible households, beneficiaries were told that
they were expected to use the money for the
care and development of the OVC resident in
the household.

Control: existence of a control group, which was
delayed entry to the program due to budget
constraints.

Setting: community-level, households

Timing of intervention:

Moderators delivering: Location OVC
(orphans and vulnerable children)
Committees (LOCs)

Primary: ever been pregnant, ever married or co-
habiting, likelihood of pregnancy, likelihood of
early marriage, initiation of sexual intercourse
(delay in sexual debut)

Secondary: schooling (enrolment), in-migration
between households

In the 2011 third-wave of the survey, a fertility
module was introduced, which asked all female
residents age 12-49 a series of questions
regarding pregnancy, health behaviour around
birth, and other fertility history.

Funding: U.S. National Institute of Mental
Health through Grant Number
1R01MH093241 and by Eunice Kennedy
Shriver National Institute of Child Health
and Development R24 HD050924 to the
Carolina Population Center.

Declaration of interest: NA
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Risk of bias table

Authors'

Bias judgement

Random sequence Low risk
generation
(selection bias)

Allocation Low risk
concealment
(selection bias)

Similar baseline Unclear
characteristics risk

Similar baseline Unclear
outcome risk
measurement

Blinding of Low risk
participants and
personnel
(performance
bias)

Blinding of outcome Unclear
assessment risk
(detection bias)

Incomplete outcome Low risk

data
(attrition bias)

Campbell

LASSI ET AL

Collaborahon

Support for judgement

Quote: “two Locations in
each district were
randomly chosen by
lottery to serve as
delayed entry controls
and the program was
implemented in the
other two”

“It contained 1542 and 755
treatment and control
households respectively
(a ratio of 2:1), which
were randomly selected
via computer generated
ranking in each
Location”

Comment:
adequately done

Quote: “survey teams and
households did not
know their treatment
status to avoid biases
in responses and
survey enumeration”

Comment:
adequately done

Quote: “survey teams and
households did not
know their treatment
status to avoid biases”

Comment:

Adequately done

Comment: insufficient
information to permit
judgement

Quote: “Although attrition
levels at the household
level were high
between the baseline
and first follow-up in
2009 (18 percent),
corresponding with the
political turmoil and
election violence, we
examine differential
attrition at the
household and
individual level and
find little evidence of
differential attrition”

Prevention of
knowledge of
allocated
intervention

Protection against
contamination

Selective reporting
(reporting bias)

Other bias

Comment: effect of attrition
is accounted for

Unclear
risk
Unclear
risk
Unclear Quote: “analyses impacts
risk on early pregnancy and
marriage among
females aged 12 to 24
at the four-year follow-
up in 2011.”
Comment: the outcomes
stated in the aim were
reported on but no
protocol was available
Low risk Comment: study appears

free from other bias

James et al. (2005)

Methods

Participants

Interventions

Outcomes

Notes

Quasi experimental study. A pre-post test follow-up
design in South Africa
Study dates not reported

N = 1168 secondary school learners. Total of 19
schools in the final sample, equally distributed
in rural and urban areas. Age: 15 to >22 years

Intervention: did read Laduma (n = 9), provides
accurate factual information to increase
students' knowledge and reduce
misperceptions about STls, exposes them to
real life situations, possible risks and
solutions. Also it aims to engender a positive
attitude towards safe sexual practices and to
enhance self-efficacy and adoption of skills,
such as talking about sexually transmitted
infections and prevention with partners,
negotiating safer sexual practices and
decision-making about seeking help.

Control: randomly allocated to control (did not
read Laduma) (n = 10)

Setting: school-level

Timing of intervention:

Moderators delivering: The questionnaire was
individually filled in by learners and was
supervised by a fieldworker and researcher
during a normal class lesson.

Primary: knowledge on STls, attitude to condom
use, towards people with STls and/or HIV/AIDS,
intention to practice safe sex, intention to
practice safe sex, communication about STls

Funding: NACOSA
Declaration of interest: NA
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Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Similar baseline
outcome
measurement

Blinding of

participants and

personnel
(performance
bias)

Blinding of outcome

assessment

(detection bias)

Authors'

judgement Support for judgement

Unclear
risk

Low risk Quote: “The schools were
randomly allocated to
control (did not read
Laduma) and
intervention (did read
Laduma) groups. There
were 10 control and
nine intervention
schools”

Comment: unit of
allocation was done by
school, however the
method of allocation
was not discussed

Quote: “Tests of
independence revealed
that both the
distribution of boys
and girls and the
distribution of first
language (English
versus Zulu) differed
for the intervention
and control group.”

Comment: baseline
characters were not
similar

High risk

Low risk Quote: “...knowledge about
spread of sexually
transmitted infections
revealed that the
knowledge levels of the
intervention group and
the control group did
not differ at baseline.'
"... we found no
difference between the
intervention and
control group at
baseline.”

Comment: no important
differences between
baseline outcomes
were observed

Unclear
risk

Unclear
risk
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Incomplete outcome Low risk Quote: “No difference in

data drop out between

(attrition bias) intervention group and
the control group was
found.”

Comment: this was

adequately addressed

Prevention of Unclear Comment: insufficient
knowledge of risk information to permit
allocated judgement

intervention

Comment: allocation was
done via institution

Protection against Low risk
contamination

Selective reporting Unclear Comment: insufficient
(reporting bias) risk information to permit
judgement and no
protocol was found
Other bias Low risk Comment: study appears

free from other bias

Jewkes et al. (2006)

Methods Cluster randomised-controlled trial in rural Eastern
Cape, South Africa

Study dates not reported.

A total of 2776 participants (1409 intervention and
1367 control) were enrolled at baseline and had
an interview.

The intervention was implemented in 35
communities in two workshops of 20 men and 20
women in each community. Aged 16-23 years,

Participants

Interventions Intervention: Stepping Stones is an approach to
HIV prevention that aims to improve sexual
health through building stronger, more gender-
equitable relationships with better
communication between partners. The issues
covered in the 13 sessions include reflecting on
love, sexual health joys and problems, body
mapping, menstruation, contraception and
conception (including infertility), sexual
problems, unwanted pregnancy, HIV, STDs,
safer sex, gender-based violence, motivations
for sexual behaviour, and dealing with grief and
loss. A total of 17 sessions (50 h) over a period
of 3-12 weeks (including core sessions, peer
groups, and a final community meeting)

Control: control arm communities attended a single
session of about 3h on HIV and safer sex.

Setting: community level

Timing of intervention:

Moderators delivering: trained, gender matched
facilitator (young men and women who were
slightly older than the study participants.)

Outcomes Primary: HIV incidence
Secondary: changes in knowledge, attitude and

sexual behaviours
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Notes Knowledge and attitudes about STDs, HIV,
condom use

Funding: National Institute of Mental Health grant
number MH 64882-01 and the South African
Medical Research Council.

Declaration of interest: NA

Risk of bias table

Authors'
Bias judgement
Random sequence Low risk
generation
(selection bias)
Allocation Low risk
concealment
(selection bias)
Similar baseline Unclear
characteristics risk
Similar baseline Unclear
outcome risk
measurement
Blinding of Low risk
participants and
personnel
(performance
bias)
Blinding of outcome Low risk

assessment
(detection bias)

Support for judgement

Quote: “The study
statistician (JL) based
in Pretoria, who had no
knowledge of the study
area, randomly
generated the
allocation sequence for
each stratum. Then
enrolled participants.”

Comment: random
sequence generation
was adequately done

Quote: “The study
statistician (JL) based
in Pretoria, who had no
knowledge of the study
area, randomly
generated the
allocation sequence”

Comment: allocation was
adequately concealed

Comment: personnel (field
workers and
interviewers) could not
be blinded and were
used for quality control
of the measures. There
was active recruiting
the villages for
participants in the
study, again given the
nature of the
intervention blinding
was not possible.

Quote: “All blood tests
were conducted
blind to the
treatment arm”

Comment: outcome
assessment was blind

Incomplete outcome
data
(attrition bias)

Prevention of
knowledge of
allocated
intervention

Protection against
contamination

Selective reporting
(reporting bias)

Other bias

Low risk Quote: “No clusters were
lost to follow-up.”

“Loss to follow-up was
mainly because
participants had moved
and could not be
located.”

Comment: missing
outcome data is
balanced across groups

Unclear
risk
Unclear
risk
Unclear Comment: insufficient

risk information to permit
judgement and no
protocol was found.

Comment: no evidence to
suggest this

Low risk

Kaljee et al. (2005)

Methods

Participants

Interventions

Randomized-controlled effectiveness trial in
Vietnam (cRCT)

Study conducted from September 2001 to
July 2003

N =480 adolescents (15-20 years) were
randomised into control and intervention
groups. Convenience sample of 60 youth was
selected from each of the eight study
communes, for a total of 480 participants.

Intervention: The Vietnamese Focus on Kids
program includes eight sessions and two
sessions for community project development
and delivery. Designed to teach youth new skills
for decision making and communication, as well
as factual information about HIV/AIDS and
other STls, birth control, and condom use. The
program was delivered once a week for 10
consecutive weeks, each session was
approximately 2 h, each commune there were
six groups of 10 same-gender youth, with one
facilitator per group.

Control: control youth received the intervention
after collection of the 18-month follow-up data
(at conclusion of study)

Setting: school-level (program delivery sites were
the local schools)

Timing of intervention:

Moderators delivering: The facilitators included
teachers, youth leaders, and commune centre
health care providers.
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Outcomes Primary: self-efficacy (condom use), response Prevention of
efficacy (belief that condoms will reduce knowledge of
risk to STIs/AIDs and unplanned pregnancy) allocated
Secondary intervention
Notes Beliefs = attitudes Eg. Sex difference reported in Protection against

text: “A total of 15/480 youth (3.1%) report
engaging in “other” sex, with 11/15 of those
respondents female”

“intention to engage in sexual intercourse,
there was no significant difference
between control and intervention groups
at either post-intervention”—not separated
by gender

Funding: Fogarty International AIDSFIRCA

Declaration of interest: NA

Risk of bias table

Authors'
Bias judgement Support for judgement
Random sequence Unclear Quote: “Randomization

was at the commune
level”

Comment: randomisation
method was not
mentioned in the text

generation risk
(selection bias)

Allocation Unclear Comment: insufficient
concealment risk information to permit
(selection bias) judgement

Similar baseline Unclear
characteristics risk

Similar baseline Unclear
outcome risk
measurement

Blinding of Low risk Comment: this is not
participants and possible with this type
personnel of intervention
(performance
bias)

Blinding of outcome Unclear Comment: insufficient

assessment risk
(detection bias)

information to permit
judgement

Incomplete outcome Low risk Quote: “Participant
data retention rates
(attrition bias) remained high
throughout the study
with 466/480 (97.1%)
of youth completing
the postintervention
and 454/480 (94.6%)
completing the
6-month follow-up
evaluation.”
Comment: this issue was
adequately addressed

contamination

Selective reporting
(reporting bias)

Other bias

Kanani (2000)

Methods

Participants

Interventions

Outcomes

Notes
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Unclear
risk

Unclear
risk
Unclear Comment: there was no

risk accessible protocol

Comment: there is no
evidence to suggest
any kind of bias

Low risk

An experimental placebo control study in
Vadodora, IndiaQuasi-randomised trial
Study date not reported

N =210 unmarried adolescent girls 10-18y of age.

Intervention: Girls in the experimental group received
iron folic acid tablets for 3 months (60 mg of
elemental iron + 0.5 mg folic acid per day) (n = 101)

Control: the control group received a similar-
looking placebo tablet accordingly (n= 102)
Setting: community-level

Timing of intervention:

Moderators delivering: NA

Primary: haemoglobin, hunger score, weight, BMI
Secondary: compliance

Funding: NADeclaration of interest: NA

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Authors'
judgement Support for judgement
Unclear
risk
Unclear Comment: allocation was

risk by community,
however allocation was
selected by the authors

Low risk Quote: “Similarly, baseline
Hb and BMI did not
differ.”

Comment: baseline

outcomes were similar

Quote: “Baseline
socioeconomic status,

Low risk



LASSI ET AL

78 of 119 W] LEY- c Ccm be"

Collaborahon

Similar baseline housing conditions,
outcome water supply and
measurement sanitation, and health

facilities were similar in

both communities.”
Comment: baseline

characteristics were

similar

Blinding of Unclear
participants and risk
personnel
(performance
bias)

Blinding of outcome Unclear
assessment risk
(detection bias)

Incomplete outcome Unclear Comment: insufficient
data risk information to permit
(attrition bias) judgement

Prevention of Low risk Comment: most of the
knowledge of primary outcomes
allocated were objective except
intervention hunger which was self-

reported and therefore
would not be
influenced by
assessor bias

Protection against Low risk Quote: “the larger
contamination community became the
experimental group
and the two smaller
ones became the
control group.”
Comment: allocation was

by community

Selective reporting Unclear Comment: insufficient
(reporting bias) risk information to permit

judgement; and no

protocol was found

Other bias Low risk Comment: study appears
free from other bias

Kanesathasan et al. (2008)

Methods Quasi-experimental study design to evaluate the
impact of a program (DISHA) in India
Study conducted from September 2004 to
October 2007.

Participants Conducted baseline, cross-sectional, household
surveys among married and unmarried, male
and female youth, ages 14-24 years (n = 4645),

Interventions

Outcomes

Notes

and among adults aged 30 years and older
(n=1601) living in all six of the NGO catchment
areas.

Intervention: (1) mass or generalized: limited

engagement with youth

(2) targeted or individualized: youth groups

(provided young people with health
information on a range of topics, including
adolescence, gender and sexuality, fertility
awareness, contraception, HIV and AIDS,
safe motherhood, and reproductive health
services), peer education (volunteer peer
educators - married and unmarried males and
females - to provide information, counselling,
support and referrals to their peers through
youth groups and individual sessions.),
livelihoods (income generating opportunities
and skills),

36 focus group discussions, conducted after

the end line surveys, were used to
contextualise quantitative findings regarding
changes in reproductive health knowledge,
attitudes and behaviours; provide insights
and feedback on DISHA program
interventions

Control: mentions use of control groups (control

sites)

Setting: community, clinics
Timing of intervention:
Moderators delivering: peer educators, youth

depot holders and health service providers

Primary: youth level outcomes: knowledge and

attitudes (marriage, of all six modern
contraceptive methods—including condoms,
use of contraceptives and reproductive
health services), youth empowerment (self-
efficacy, communication with elders, spousal
communication and mobility), livelihoods
engagement, youth behaviours (age at
marriage, contraceptive prevalence and use
of sexual and reproductive health services
among youth)

Secondary: community level outcomes

Other aspects of program: community support for

youth sexual and reproductive health needs
(community entry & mobilisation, adult groups
and youth-adult partnership groups), youth-
friendly reproductive health services (Youth-
friendly health services, Youth contraceptive
depot holders), and building NGO Capacity for
Sustainability

One of DISHA objectives: delay marriage and

childbearing among youth and strengthen their
ability to make informed decisions about
reproductive health matters, especially among
females

Funding: David and Lucile Packard Foundation
Declaration of interest: NA
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Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Similar baseline
outcome
measurement

Blinding of
participants and
personnel
(performance
bias)

Blinding of outcome
assessment
(detection bias)

Incomplete outcome
data
(attrition bias)

Prevention of
knowledge of
allocated
intervention

Protection against
contamination

Authors'
judgement

Unclear
risk

Unclear
risk

Unclear
risk

Unclear
risk

Unclear
risk

Unclear
risk

Unclear
risk

Unclear
risk

Unclear
risk

Support for judgement

Quote: “...designed,

implemented and
evaluated DISHA in
two Indian states:
Bihar and Jharkhand.”

Comment: the program

evaluation mentions the
use of a control group
but whether these
groups were villages in
these states or outside is
unclear

Comment: insufficient

information to permit
judgement

Comment: there were

differences between
participant outcomes
between the two states
at baseline—however
both these outcomes
were reported for the
intervention, with
minimal information on
the control cohort's
baseline outcomes.

Comment: greater sample

size following the
intervention (at
end line)

Comment: insufficient

information to permit
judgement

Comment: it is unclear

whether the control
sites were within the
same states/villages as
the intervention sites,
which may have led to
contamination

Selective reporting

(reporting

Other bias
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Unclear Comment: insufficient
bias) risk information to permit
judgement; and no
protocol was found
Low risk Comment: study seems

free from other bias

Klepp et al. (1997)

Methods

Participants

Interventions

Outcomes

Notes

Quasi randomised study (A randomised-controlled
community trial in Tanzania)
Study conducted between 1992 and 1993

N = 1063 sixth graders participated in baseline and
814 in follow-up

Public primary schools randomly assigned to
intervention (n = 6) or control (n=12)

Intervention: Ngao is a local HIV/AIDS education
program. Activities included: (1) Teachers
provided factual information about HIV
transmission and AIDS.(2) Students created their
own posters depicting their perceptions of HIV
risk factors.(3) Students wrote and performed
songs and poetry about the danger of AIDS and
how children their own age can protect
themselves. (4) Students working in small groups
discussed how people are exposed to HIV risk
and what they themselves could do to reduce
such risk. (5) Students wrote and performed role-
plays in which they argued publicly, trying to
convince each other about aspects of HIV risk
behaviours or practicing refusal skills relating to
sexual involvement. (6) Students created and
performed elaborate plays in which they wore
their traditional clothes instead of school
uniforms. These plays portrayed how AIDS was
perceived and could be dealt with in the
community. (7) Students performed the plays,
role-plays, poetry, and songs outdoors in front of
younger schoolmates. In this way, the program
also had the potential to educate younger
children. Other activities were designed to
increase communication with parents and other
community members on AIDS issues.

Control: delayed-intervention comparison group.

Setting: School based

Timing of intervention:

Moderators delivering: Trained Tanzanian project
staff, teachers, local health workers

Primary: Knowledge, sexual initiation

Behavioural intention to engage in sexual
intercourse over the next 3 months was
measured by one item. Ever had sex

Funding: the Norwegian Agency for Development
Cooperation and by the Tanzanian Ministry of
Health.Declaration of interest: NA
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Risk of bias table

Authors'
Bias judgement Support for judgement
Random sequence Unclear

generation risk
(selection bias)

Allocation Unclear Comment: Insufficient
concealment risk information to permit a
(selection bias) judgement

Similar baseline Low risk Quote: “As can be seen in
characteristics Table 1, there were no

significant differences
between students from
intervention schools
and comparison
schools on any of the
socio-demographic
characteristics.”

Comment: baseline
characteristics were
similar

Similar baseline Low risk Quote: “There were no
outcome statistically significant
measurement differences between

students from
intervention schools
and comparison
schools on any of the
HIV/AIDS-related
outcome measures at
baseline.”

Comment: baseline
outcomes were similar

Blinding of Unclear
participants and risk
personnel
(performance
bias)

Blinding of outcome Unclear

assessment risk
(detection bias)

Incomplete outcome Low risk Quote: “attrition rate was
data higher in the
(attrition bias) comparison schools
than in the
intervention schools
(25.1% vs. 19.6%)'
'Furthermore, students
who dropped out of the
study had been found
at baseline to have less
exposure to AIDS
information (8.4 vs. 9.2;
P =0.02) and to hold
subjective norms more
favourable toward
becoming sexually
active' we do not

Prevention of
knowledge of
allocated
intervention

Protection against
contamination

Selective reporting
(reporting bias)

Other bias

Li 2014

Methods

Participants

Interventions

believe that this
attrition was due to
students not wanting
to participate in the
study; rather, we
believe that this
attrition reflects the
high proportion of
school dropouts in the
Tanzanian public
school system.”
Comment: this was
adequately done

Unclear Comment: insufficient
risk information to permit
judgement

Comment: contamination
unlikely as the
intervention did not
take place in the same
schools as the
comparison

Low risk

Unclear Comment: insufficient
risk information to permit

judgement; and no

protocol was found

Comment: no evidence to
suggest this

Low risk

Parallel group design study, China
Study date not reported

women of childbearing age (19-43 years old)
inTongliao city in the NeiMonggol Autonomous
Region ofNorth China.4052 women in China
undergoing prenatal consultations were divided
into 2 ethnic groups, Han or Mongolian, and
were further assigned into 1 of 4 groups

Intervention: group 1 received folic acid tablets
before pregnancy and drank liquid milk
(containing folate which ranged in
concentration from 1.68 to 5.69 ug/100 ml);
group 2 did not take folic acid tablets before
pregnancy but drank milk daily once pregnancy
was confirmed; group 3 received folic acid but
did not drink milk throughout the trial. Women
who received folic acid tablets (groups 1 and 3)
and/or milk (groups 1 and 2) continued their
interventions throughout pregnancy.

Control: did not take folic acid tablets and did not
drink milk throughout the trial.

Setting: facility-based. rural and the urban maternal
and child health centre for prenatal
consultations

Timing of intervention: periconceptional
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Moderators delivering: NA Blinding of outcome Unclear Comment: insufficient
out Pri . birth body length and weight and A assessment risk information to permit
utcomes rimary: birth body length an we.|g and Apgar (detection bias) [ e—
score, serum folate concentrations
Incomplete outcome Low risk uote: “3526 women had
Notes Funding: National Basic Research Program P Q X X
L. data confirmed pregnancies
(973, 2010CB530403) from Ministry of - . .
i X (attrition bias) and were randomized
Science and Technology of people's Republic to receive liquid milk or
Of_ Chmé' L. not until delivery.
Conflict of interest: no conflict interest on the part Women gave u
of any of the authors halfway fgor thep
following reasons;
anaemia (N =1),
gastrointestinal
Risk of bias table disturbances (N = 5),
dislike of the milk
(N=9), other
reasons (N=12).”
. Comment: reasons were
X ‘Authors X given but the spread of
Bias judgement Support for judgement drop out across groups
Random sequence Unclear Quote: “Three thousand were not given
genera.tlon . risk five hund'red and Prevariion 6f Uniellear
(selection bias) tweqty-sm women had knowledge of ik
confirmed pregna?aes e~
and We.re rénd.oml%ed EREen
to receive liquid milk or
not until delivery.” Protection against Unclear
Comment: method of contamination risk
sequence generation Selective reporting Unclear Comment: insufficient

was not described

(reporting bias)

Other bias

risk information to permit
judgement; and no
protocol was found.

Low risk Comment: study seems to
be free from other

biases

Allocation Unclear Quote: “further divided
concealment risk into four groups
(selection bias) according to their

assigned supplement
regimen.”

Comment: insufficient
information to permit
judgement

Similar baseline Unclear
characteristics risk

Similar baseline Unclear
outcome risk
measurement

Blinding of High risk Quote: “Participants were
participants and instructed to drink a
personnel container of the liquid
(performance milk (243 ml) in the
bias) morning. As

recommended by,
participants were
instructed to take a
400 ug FA tablet once a
day.” “The organizers
periodically recorded
about drinking milk
including stop or miss
drinking or allergies.”
Comment: organizers knew
which patient was
assigned to which
intervention

Lou et al. (2004)

Methods Quasi-experimental study determining the effects
of a youth-friendly intervention in Shanghai,
China

Study conducted between May 2000 to

December 2001

Participants N =1220 unmarried young people from the
intervention site and 1007 from the control site,
including 1304 out-of-school youths and 923
high school students, were recruited, 15-24
years of age.

Non random sampling method was used to select

the intervention and control sites

Intervention: The intervention intended to build
awareness and offer counselling and services
related to sexuality and reproduction among
unmarried youths, in addition to the routine
program activities. Included three main areas of
activities: (1) building awareness - disseminating

Interventions
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Notes
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educational materials, playing instructional videos,
giving lectures, and conducting small group
activities. (2) provision of counselling - youth
health counselling centre was set up in the
intervention town. (3) Enhancing access to
services, specifically contraceptive services.

Control: routine program activities, standard
program and services

Setting: Community based

Timing of intervention:

Moderators delivering: group activities were
facilitated by research staff, full-time young
female counsellor was trained and made
responsible for routine and telephone
counselling, Trained interviewers assisted with
surveys

Primary: Contraceptive use, condom use (ever
contraceptive use, current regular contraceptive
use, ever condom use, and contraceptive use at
onset of sexual intercourse—if it occurred
during the course of the intervention)

Funding: Department of Reproductive Health and
Research, Special Program of Research,
Development and Research Training in Human
Reproduction, World Health Organization,
Geneva, SwitzerlandDeclaration of interest: NA

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Authors'

judgement Support for judgement

Unclear

risk

Low risk Quote: “To ensure
comparability, the two
towns were selected
from the same district
and similar in the level
of social economics,
geographic features,
and social culture
customs.”

Comment: unit of allocation

was by township

High risk Quote: “Differences were

observed in terms of
age distribution and
education and
occupation profiles.
Gender disparities were
also evident in both
groups”

Comment: baseline
characteristics were not
similar

Similar baseline
outcome
measurement

Comment: baseline
outcome measurements
were similar

Low risk

Blinding of Unclear
participants and risk
personnel
(performance
bias)

Blinding of outcome Unclear
assessment risk
(detection bias)

Quote: “A total of 91.7%
were successfully
followed up 20 months
after the initial
intervention, including
94.1% from the
intervention site, and
88.8% from the
control site.”

Comment: not mentioned if
missing outcome data
were matched

Incomplete outcome Unclear
data risk
(attrition bias)

Prevention of Unclear Comment: insufficient
knowledge of risk information to permit
allocated judgement
intervention

Protection against Low risk Comment: allocation was
contamination by town

Selective reporting Unclear Comment: insufficient
(reporting bias) risk information to permit

judgement; and no
protocol was found.

Other bias Low risk Comment: study appears

free from other bias

Martiniuk et al. (2003)

Methods A cluster randomised trial in Belize, Central
America (cRCT)

Study date not reported

Participants Seven schools in Belize City were selected; 8
classrooms were randomised to the intervention
arm and 11 classrooms to the control arm

(N =399). 13-19 years old.

Interventions Intervention: responsible sexuality education
programme; which is a 3-h scripted responsible
sexuality education intervention which provides

a framework for adolescents for decision making
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in relationships and provides unbiased Protection against Unclear
information about sex and sexuality. contamination risk
Control: Allocation into intervention and control X X X ..
. . . Selective reporting Unclear Comment: insufficient
arms was achieved by flipping a coin. . . . . X .
. (reporting bias) risk information to permit
Setting: school level X
. . . judgement; and no
Timing of intervention: tocol f d
L rotocol was found.
Moderators delivering: P
. . . Other bi Uncl te: “H , the t
Outcomes Primary: knowledge associated with sex and er bias nc .ear Quote owever .e ,WO
R risk groups are not similar
sexuality ith respect to gender
Secondary: changes in attitudes and behavioural wi p 8
. R . and previous sexual
intent concerning sex and sexuality. . L
experience; this is
Notes Association between gender and previous sexual likely to be due to the

experience at baseline. Other tables are not
divided by gender

Funding: NA

Declaration of interest: NA

Risk of bias table

Authors'

Bias judgement Support for judgement

Random sequence Low risk Quote: “Allocation into
generation intervention and control
(selection bias) arms was achieved by

flipping a coin”
Comment: randomization
method was adequate

Allocation Unclear Comment: insufficient
concealment risk information to permit
(selection bias) judgement

Similar baseline Unclear
characteristics risk

Similar baseline Unclear
outcome risk
measurement

Blinding of Low risk Comment: blinding is not
participants and possible with the
personnel nature of intervention
(performance
bias)

Blinding of outcome Unclear Comment: insufficient
assessment risk information to permit
(detection bias) judgement

Incomplete outcome Low risk Quote: “Loss to follow-up
data was similar in the
(attrition bias) intervention and the

control groups (15%

and 14% respectively).”
Comment: this was

adequately addressed

Prevention of Unclear
knowledge of risk

allocated
intervention

clustered nature of the
data. Therefore, gender
and previous sexual
experience could act as
confounders and were
controlled for in the
analysis.”

Comment: possible
confounders

Meekers (2000)

Methods Quasi-experimental control group design in

Soweto, South Africa

Participants Young females aged 16-20, analysis to females
aged 17-20. Remaining subsample includes

n =430 female adolescents.

Interventions Intervention: Targeted social marketing program
on reproductive health beliefs and behavior.
This program promotes safer sex and
distributes subsidized Lovers Plus condoms to
traditional outlets, such as pharmacies and
clinics, as well as nontraditional outlets, such as
supermarkets, kiosks, and street vendors. The
specific brand promotion and behavioral change
activities include, a radio and television
campaign promoting safer sex and condom use,
billboard messages, press advertisements, point
of sale materials (stickers and posters), and peer
education among specific target groups.

Control: not randomly assigned to control group

Setting: Community based

Timing of intervention:

Moderators delivering:70 adolescents were trained
in participatory media development, peer
education and condom distribution.

Outcomes Primary: Knowledge and awareness
(contraceptives—including condoms, STI,
HIV/AIDS)

Notes pre- and post-intervention surveys

Funding: U.S Agency for International
Development. AIDSCAPI Family Health
International (FCO #52002, PSI Task Order No.
39), by the Office of Health and Nutrition,
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Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Similar baseline
outcome
measurement

Blinding of
participants and
personnel
(performance
bias)

Blinding of outcome
assessment
(detection bias)

Incomplete outcome
data
(attrition bias)

Prevention of
knowledge of
allocated
intervention

LASSI ET AL

Collaborahon

Global Bureau, and the Africa Bureau, USAID,

under the terms of cooperative agreement No.

HRN-A-00-00021-00. Additional support was
provided by Population Services International,
which has core funding from the British
Department for International Development
(DFID).Declaration of interest: NA

Authors'
judgement Support for judgement
Unclear
risk
Low risk Quote: “Soweto
(intervention) and
Umlazi (control)”
Comment: unit of allocation
was done by township
High risk Quote: “The two Soweto
samples tend to be
somewhat older than
the Umlazi samples.”
Comment: baseline
characteristics were
not similar
High risk Quote: “the most obvious
difference between the
two sites is the HIV
prevalence rate.”
Comment: baseline
outcomes were not
similar
Unclear
risk
Unclear
risk
Unclear Quote: “It is noted that this

risk is not a panel design,
i.e.,, the pre- and post-
intervention surveys
are based on
independent samples.”
Comment: insufficient
information to permit

judgement
Unclear Comment: insufficient
risk information to permit

judgement

Protection against Low risk

contamination

Quote: “the two locations
are over 500
kilometres apart
minimizes the risk of
contamination”

Comment: protection was
adequate

Selective reporting Unclear
(reporting bias) risk

Quote: “While data were
collected on both males
and females, data quality
checks revealed that
some of the interviewers
used for the male follow-
up sample were not
reliable. Consequently,
the analyses in this
paper are restricted to
females”

Comment: insufficient
information to permit
judgement and no
protocol was found.

Other bias Low risk Comment: study was free

from other bias

Mmbaga et al. (2017)

Methods Cluster-randomised controlled trial in Dares
Salaam, Tanzania

Study conducted from 2011 to 2014

Participants 38 public primary schools were randomly selected,
half to intervention and half to control.

Total of 5091 male and female students
(adolescents aged 12-14) were recruited at
baseline, and interviewed again at 6 (n=4783)

and 12 months (n=4370).

Interventions Intervention: PREPARE was designed to promote
delayed sexual initiation and safer sexual
behaviours among adolescents. It consists of 3
components implemented by teachers (6
lessons over 11 h), peer educators (3 lessons
over 8h), and health care providers (linking
adolescents to information and services that
may foster healthy sexuality).

Control: half of the primary schools were assigned
to the control group based on their size and
geographic location.Setting: school-level

Timing of intervention:

Moderators delivering: teachers, peer educators,
health care providers

Outcomes Primary: self-reported sex initiation and condom
use during the past 6 months.
Notes Funding: EC Health research programme

Declaration of interest: The authors declare that
they have no competing interests.
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Risk of bias table

Authors'

Bias judgement Support for judgement
Random sequence Low risk Quote: “For each of the 19
generation pairs of schools, one
(selection bias) school was randomly

allocated to the
intervention group, and
the second, the control
group using computer
generated
randomisation.”
Comment: random
sequence generation
was adequate
Allocation Low risk Quote: “To ensure allocation
concealment sequence concealment, a
(selection bias) statistician at the
Medical Research
Council, who did not
have any knowledge of
the schools, allocated
the schools within each
stratum to intervention
and control arms of the
study.”
Comment: information
taken from protocol.
This was
adequately done
Similar baseline Unclear
characteristics risk
Similar baseline Unclear
outcome risk
measurement
Blinding of Low risk Comment: blinding was
participants and not possible due to the
personnel type of intervention
(performance and involvement of

bias) teachers, peer
educators and health
care providers
delivering the
intervention.

Blinding of outcome Unclear
assessment risk
(detection bias)

Quote: “Members of the
study team observed
and rated approximately
25% of the teachers'
intervention sessions”

“All participants were
given unique
identification numbers
at baseline and this
number was written in
the baseline
questionnaire. The
participant was given
an envelope with his/

c Ccm be" W] LEY 85 of 119
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her unique
identification number
which was produced
during follow up before
completing the 6 and
12 months follow up
questionnaires.”
Comment: it is unclear
whether those that
collected the data and
checked the
identification numbers
were the same
researchers that
performed the analysis.

Incomplete outcome Low risk Quote: “This loss to follow
data up at 12 months did
(attrition bias) not differ significantly

by intervention status.
The main reasons for
the loss to follow up
were students' transfer
to schools outside the
study area and
absenteeism”
Comment: missing
outcome date is
balanced across groups

Prevention of Unclear
knowledge of risk
allocated

intervention

Protection against Unclear
contamination risk
Selective reporting Low risk Comment: outcome

variables were
reported in the
protocol

(reporting bias)

Other bias Unclear Quote: “all behavioural
risk estimates were based
on participant's self-
reports, which could be
liable to
desirability bias”
Comment: possible bias

Muro et al. (1999)

Methods Randomised controlled trial in Tanzania

Study conducted from August to November 1996

Participants N =237 adolescent girls aged between 14 to 17
years, from five schools. Both anaemic and

nonanaemic girls were included.

Interventions Intervention: two groups; (1) Iron-folic acid only

(iron sulphate 65 mg and folic acid 0.25 mg):
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n =39 (school 3). (2) Iron-folic acid (same
supplement) and participated in weekly
communication sessions.: n =78 (school 1 & 2)

Campbell
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Control: no intervention: n =120 (school 5)

Setting: community

Timing of intervention: preconception
Moderators delivering:trained class teachers

Outcomes

Notes Funding: NA

Declaration of interest: NA

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Similar baseline
outcome
measurement

Blinding of
participants and
personnel
(performance
bias)

Blinding of outcome
assessment
(detection bias)

Authors'

judgement

High risk

High risk

Unclear
risk

Unclear
risk

High risk

Unclear
risk

Primary: haemoglobin, anaemia, adherence,
adverse effects, knowledge, low birthweight

Support for judgement
Quote: “Each group should

have contained a
similar number of girls.
However, this goal was
not reached, because
after the schools had
been randomly
assigned to the three
groups, the parents of
the girls in school 4,
who were assigned to
receive iron
supplementation
without
communication,did not
approve of their
daughters receiving
iron tablets. The girls
from this school were
added to the
nonintervention group”
Comment: not
adequately done

See above

Comment: blinding was

not performed

Comment: there is

insufficient information
to permit a judgement

Incomplete outcome
data
(attrition bias)

Prevention of
knowledge of
allocated
intervention

Protection against
contamination

Selective reporting
(reporting bias)

Other bias

Low risk Comment: 100% of the
participants finished
the treatment.

Unclear

risk
Unclear
risk
Unclear Comment: insufficient

risk information to permit
judgement, and no
protocol was found.

Low risk Comment: the study
appears to be free of

other bias.

Okonofua et al. (2003)

Methods

Participants

Interventions

Outcomes

A randomized controlled trial in Nigeria (cluster

RCT)Study conducted from September 1997 to
July 1998

12 schools, 1896 and 1858 Nigerian youths 14-20

years of age were enrolled in the pre- and post-
intervention surveys. Sampled single-sex
schools and co-educational schools separately.

Intervention: implemented in 4 schools, consisted of

community participation, peer education, public
lectures, health clubs in the schools, and training of
STD treatment providers, including those with no
formal training. A reproductive health club was
established in each school, some of the members
of the club were trained as peer educators and a
final component of the intervention involved
training of health providers.Control: eight
randomly selected control schools and received no
intervention. Two control groups: 4 from same
region as intervention (Benin City), and 4 from a
different region to minimize contamination
(Ekpoma).Setting: school-levelTiming of
intervention:Moderators delivering: peer
educators, health providers (medical practitioners,
patent medicine dealers and pharmacists)

Primary: knowledge of STD symptoms, condom use,

treatment seeking behavior among youths
experiencing STD symptoms, the proportion of
youths who had experienced symptoms of an STD
in the 6 months prior to interview, notification of
partner(s) by adolescents who hadSTDs.

Notes Only some results are segregated by genderICC

value of 0.06 used from Mathews et al., 2016 as
they have the same study setting
(schools).Funding: the John D. and Catherine T.
MacArthur Foundation and the Rockefeller
FoundationDeclaration of interest: NA
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Risk of bias table Pandey et al. (2016)
Authors' Methods Quasi-randomized and natural experiment in India
Bias judgement Support for judgement Study conducted during 2014
Random sequence Unclear Quote: “randomisation was Participants Adolescents in rural areas of selected districts of
generation risk applied at the school Bihar. A survey was conducted of 371 and
(selection bias) level” 679 young men and women from control
Comment: the method of areas, and 789 and 1382, respectively, from
randomisation of the intervention areas. 40 selected intervention
schools was not villages and 20 selected control villages.
discussed. Participants were aged 13-21 at time of
Allocation Unclear Comment: insufficient training.
concealment risk information to permit Interventions Intervention: Prachar Project's reproductive
(selection bias) judgement health training programme for adolescents,
Similar baseline Unclear which consists of tr'1ree day training and
. . focuses on addressing adolescents' need for
characteristics risk . . X .
information, contraceptive supplies, parental
Similar baseline Unclear and community support, and a youth-friendly
outcome risk health system. This aimed specifically at
measurement raising awareness and understanding of
- . . al and reproductive i rta f
Blinding of Low risk Comment: not possible to sexu n X epro .uc ve |mp0' nce o
L. R .. delayed childbearing and spacing of
participants and blind participants R !
pregnancies, and sources of services among
personnel . .
(performance unmarried adolescents. Two types of project
bFi)as) settings: one in which no other PRACHAR
Phase Il activities were conducted
Blinding of outcome Unclear Comment: insufficient (standalone settings) and a second
assessment risk information to permit (comprehensive settings) in which the
(detection bias) judgement adolescent training programme was
| et " L ik te: “A furth ¢ conducted along with other activities of
ncomplete outcome ow ris Quote: .ur .er source 0 PRAGHAR s (M elineis i weme
data potential bias was that
. . X X and men more generally.
(attrition bias) resulting from possible .
Control: a cohort of similar young people not
loss to follow-up...The
X exposed to the programme.
study was designed to . .
o Setting: community-level
minimize loss to follow- . . .
b ducting th Timing of intervention:
up by conducting the Moderators delivering: Two female trainers
pre- and post- . .
i K implemented the programme for girls, and one
intervention surveys .
X male and one female did so for boys.
among adolescents in
senior classes 4 and 5, to Outcomes Primary: young people's awareness of sexual and
ensure their availability reproductive health matters, their gender
12 months after role attitudes and such behaviours as
baseline.” delayed marriage and postponement of the
Comment: this was first birth; the extent of safe and wanted pre-
adequately addressed marital sexual experiences; agency
X (particularly among young women), notably
Prevention of Unclear . T .
X with regard to participation in marriage
knowledge of risk .. . .
related decision-making and other life
allocated

choices (education, work, control over

intervention R
resources); and timely access to sexual and

Protection against Unclear reproductive health services
contamination risk Namely knowledge and behaviour
Secondary
Selective reporting Unclear Comment: insufficient
(reporting bias) risk information to permit Notes Main outcomes interested in: pre-marital sexual
judgement; and no experiences (if any, including age at sexual
protocol was found. initiation, partners, and contraception and

condom use), and awareness about sexual and
reproductive health matters.
Funding: David and Lucile Packard Foundation
Declaration of interest: NA

Other bias Low risk Comment: the study
appears to be free from
other sources of bias
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Risk of bias table

judgement, and no
protocol was found.

Other bias Low risk Comment: study appears
free of other bias
Authors'
Bias judgement Support for judgement
Ra”;‘;:‘;;?;‘:r‘ce U"Cr'iesir Rosenthal (2008)
(selection bias)
Allocation Low risk Comment: unit of
Z::erl‘i:igegitas) el es oy vl Methods Randomised, double-blind control supplementation
trial conducted in Choloma, Honduras.
Similar baseline High risk Quote: “Findings indicate Study conducted between April and June 2005
characteristics that while largely
similar, despite village- Participants 140 female factory workers aged 18 to 49 years in
as well as sample-level Choloma, Honduras were randomly assigned to
matching on 1 of 2 groups
edu?ational Interventions Intervention: group 1 received a daily dosage of
attalnm.en.t, young . 1000 pg (1 mg) folic acid; group 2 received a
sesle 1 |nterve.nt|on once weekly dosage of 5000 ug (5 mg). Serum
areas wer? I folate and red blood cell folate levels were
Bl G terms.of determined by radioimmunoassay at baseline, 6
hiowszusld ecgnomm weeks and 12 weeks. Both groups received folic
Statf‘s‘ el acid at different doses and regimens.
attamm_ents' ‘tm,d Control: No control
econor.mc e than" Setting: Community? information fair for all female
those in cont.rol areas. workers, at work pills were administered
SelniiE1i ba'se‘llne Timing of intervention:
ATETEEE TS W.er? Moderators delivering:folic acid pills were
e administered to the study subjects by two
Similar baseline Unclear Quote: “The training factory nurses.
outcome risk programme was not Outcomes Primary: serum and red blood cell folate
measurement evaluated and hence
no baseline data were Notes Funding: Project Healthy Children, Weston,
available for assessing Massachusetts. NOW Foods donated the folic
longer-term changes acid tablets for the studyDeclaration of
among trainees” interest: acknowledged
Comment: insufficient
information to permit
judgement
L Risk of bias table
Blinding of Unclear
participants and risk
personnel
(performance
bias) Authors'
Bias judgement Support for judgement
Blinding of outcome Unclear
assessment risk Random sequence Low risk Quote: “A randomisation
(detection bias) generation program was used to
(selection bias) allocate volunteers into
Incomplete outcome Unclear Comment: insufficient the two groups”
data risk information to permit Comment:
(attrition bias) judgement adequately done
Prevention of Unclear Comment: insufficient Allocation Ly ik Quote: “The 1mg, 5 mg
knowledge of risk information to permit aemacslFEm: and placebo pills were
f’”ocated. judgement (selection bias) of the same colour
intervention and size”
Protection against Low risk Comment: allocation was Comment:
contamination by village adequately done
Selective reporting Unclear Comment: insufficient Similar baseline Unclear
(reporting bias) risk information to permit characteristics risk
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Similar baseline
outcome
measurement

Blinding of
participants and
personnel
(performance
bias)

Blinding of outcome
assessment
(detection bias)

Incomplete outcome

data
(attrition bias)

Prevention of
knowledge of

Quote:“neither the authors

nor the health staff or
volunteers were aware
of the subject's dose
category until the study
was completed.
"Comment:

adequately done

Quote: “neither the

authors nor the health
staff or volunteers
were aware of the
subject's dose category
until the study was
completed.”

Comment:

adequately done

Quote: Follow-up rates at

the end of the study
were fifty-eight out of
seventy (82.9%) for the
5 mg once weekly
dosage group and fifty
out of seventy(71.4%)
for the 1 mg daily
dosage group.

Comment: difference

is <30%

Quote: “Eleven volunteers in

the 5 mg/week group
dropped out from the
study because of the
following reasons: four
resigned from work,
three became pregnant,
one had low B12 and
three did not want to
continue in the trial.
Among the women in
the 1 mg/d group, eight
dropped out because
they resigned their
positions, two were
fired, five became
pregnant, one had low
B12, two had burning
and discomfort, and two
did not give any specific
reason.”

“Furthermore, in the

majority of cases the
cause for dropping out
was not linked to the
trial per se.”

Comment: reason for not

continuing were
provided

allocated
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intervention

Protection against Unclear
contamination risk

Selective reporting Unclear Comment: insufficient

(reporting

Other bias

Ross et al.

Methods

Participants

Interventions

bias) risk information to permit
judgement, and no
protocol was found.

High risk Quote: “(i) the two groups
had different time lags
between last pill taken
and blood draw, which
could have biased the
group receiving the daily
dosage to observed
higher levels in serum
and red blood cell folate;
(i) we were not able to
observe the long-term
effect of the two dosage
regimens as the
intervention and
measurement of folic
acid levels spanned only
12 weeks; and (jii) we
did not assess the un
metabolized folic acid in
serum nor the dietary
intake of the
participants. Recent
research has
demonstrated that, with
higher dosages of folic
acid, one can expect
amounts of un
metabolized folic acid to
be found in blood. Our
study was not designed
to evaluate un
metabolized folic acid.”

Comment: other biases
were present

(2007)

Quasi experimental study. A community-
randomised trial in Tanzania (cluster RCT)
Study conducted between late 1998 and April 2002

Twenty communities were randomly allocated, 9645
adolescents recruited in late 1998 before entering
years 5, 6 or 7 of primary school. Minimum age
was 14 and mean age was 15.7 years.

Intervention: This intervention aimed to provide young
people with the knowledge and skills to enable
them to delay sexual debut, reduce sexual risk-
taking by sexually active youth and increase their
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appropriate use of sexual health services.
Community activities; teacher-led, peer-assisted
sexual health education in Years 5-7 of primary
school; training and supervision of health workers
to provide “youth-friendly” sexual health services;
and peer condom social marketing.

Control: standard activities

Setting: Community based

Timing of intervention:

Moderators delivering: teachers, health workers,
peer-elected youth for condom distribution,
local youth groups

Outcomes Primary: Knowledge, attitude, HIV, herpes simplex
virus 2 (HSV)
Notes Funding: supported by grants from the European

Commission, Development Cooperation Ireland
(now Irish Aid), UK Medical Research Council,
UNAIDS, and UK Department for International
Development.Declaration of interest: NA

Risk of bias table

Comment: Outcome
measurement not
affected by lack of

Authors'
Bias judgement Support for judgement
Random sequence Low risk Quote: “The 20 study
generation communities were
(selection bias) grouped into three
strata, according to
expected risk of HIV
infection.” (Hayes
et al. 2005)
Comment: this was
adequately done
Allocation Unclear Comment: insufficient
concealment risk information to permit
(selection bias) judgement
Similar baseline Unclear
characteristics risk
Similar baseline Unclear
outcome risk
measurement
Blinding of Low risk Comment: participants
participants and could not be blinded
personnel due to the nature of
(performance the intervention
bias)
Blinding of outcome Low risk Quote: “Sera were tested

assessment
(detection bias)

for HIV-1 and HIV-2
using the Murex HIV
Ag/Ab Combination
ELISA (Murex
Biotech).”

"Sera were tested for
antibodies to HSV2
using a monoclonal
enzyme immunoassay”

blinding
Incomplete outcome Low risk Quote: “Follow-up rates
data were similar in
(attrition bias) intervention (72%) and
comparison (74%)
communities”
Comment: high amount of
loss to follow up—
however the reasons
were stated
Prevention of Unclear
knowledge of risk
allocated
intervention
Protection against Unclear
contamination risk
Selective reporting Low risk Quote: “The predefined
(reporting bias) primary trial outcomes
were HIV seroincidence
during follow-up and
HSV2 seroprevalence at
final survey. Secondary
outcomes were six
further biological, five
behavioural, one
attitudinal and three
knowledge outcomes”
Comment: pre specified
outcomes were
reported
Other bias Low risk Comment: no evidence to

suggest this

Shah and Gupta (2002)

Methods Randomised-controlled trial based in Nepal

Study conducted from March 1998 to March 1999

Participants Health adolescent girls aged 11-18 year old
(n=209) randomised to 3 groups. N =181

completed the trial.

Interventions Intervention: weekly versus daily iron and folic acid
supplementation. (1) IFA (350-mg ferrous
sulfate and 1.5-mg folic acid combination) once
daily for 90 to 100 days. (n = 70). (2) IFA (350-
mg ferrous sulfate and 1.5-mg folic acid
combination) once weekly for 14 weeks. (n = 72)

Control: n=72

Setting: School-level

Timing of intervention: preconception

Moderators delivering: parents

Outcomes Primary: pre- and post- prevalence of anaemia and

change in hematocrit
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judgement and no
protocol was found

Other bias

interest: NA
Risk of bias table
Authors'
Bias judgement Support for judgement
Random sequence Unclear Quote: “Subject were
generation risk randomly assigned to 1
(selection bias) of 3 groups”

Comment: method of
sequence generation
was not described

Allocation Unclear Comment: there is
concealment risk insufficient information
(selection bias) to permit judgement

Similar baseline Unclear
characteristics risk

Similar baseline Unclear
outcome risk
measurement

Blinding of High risk Comment: consumption of
participants and the supplements was
personnel performed under
(performance supervision. While the
bias) participants were not

blinded it is unlikely this
had an effect on the
results

Blinding of outcome Unclear Comment: insufficient
assessment risk information to permit
(detection bias) judgement

Incomplete outcome Low risk Comment: of the 209 girls
data who met the inclusion
(attrition bias) criteria, 181 completed

the study (87%); losses
were balanced among
groups. Severe adverse
effects, noncompliance to
treatment, and non
availability for final
hematocrit measurement
were listed as reasons for
losses. Numbers of
subjects who left for each
reason was not
documented

Prevention of Unclear
knowledge of risk
allocated
intervention

Protection against Unclear
contamination risk

Selective reporting Unclear Comment: insufficient
(reporting bias) risk information to permit

High risk

Comment: subjects in the

daily regimen group
were not explicitly
supervised while those
in the weekly group
were supervised

Shobha and Sharada (2003)

Methods

Participants

Interventions

Outcomes

Notes

Randomised-controlled trial in India
Study date not reported

N = 244 girls belonging to the 13-15 years age group,
from a low socioeconomic background.Subjects
belonging to each grade of anaemia were further
randomly divided into two subgroups (n =203
were anaemic)

Intervention: daily versus twice weekly iron for a
duration of 12 weeks. (1) daily (60 mg iron,
0.5 mg folic acid) (n = 102)

(2) Wed & Sat (60 mg iron, 0.5 mg folic acid) (n=101)

All girls received anthelmintic treatment one week
before supplementation

Control: NA

Setting: school-level

Timing of intervention: preconception

Moderators delivering: investigator

Primary: haemoglobin, adverse events

Funding: None
Declaration of interest: none stated

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Similar baseline
outcome
measurement

Authors'
judgement Support for judgement
Unclear Quote: “Subjects belonging to

risk each grade of anemia
were further randomly
divided into two
subgroups”
Comment: method of
sequence generation
was not described

Unclear Comment: insufficient
risk information to permit
judgement
Unclear
risk
Unclear
risk
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Blinding of High risk Quote: “Supplementation
participants and was carried out under
personnel the strict supervision of
(performance the investigator”
bias) Comment: personal were

not blinded, there was
no mention of blinding
the participants

Blinding of outcome Unclear Comment: insufficient
assessment risk information to permit
(detection bias) judgement

Incomplete outcome Unclear Comment: insufficient
data risk information to permit
(attrition bias) judgement

Prevention of Unclear
knowledge of risk
allocated
intervention

Protection against Unclear
contamination risk

Selective reporting Unclear Comment: insufficient
(reporting bias) risk information to permit

judgement and no
protocol was found.

Other bias Low risk Comment: the study

appears to be free of
other bias

Shuey et al. (1999)

Methods

Participants

Interventions

Quasi-randomised study based in Uganda
Study conducted from February 1994 to
November 1996

A cross-sectional sample of students 13-14 years,
in their final year of primary school, was
surveyed before and after 2 years of
interventions. N = 400 at follow up time (280 in
intervention group and 120 in control group).

Intervention: School health education programme
in primary schools. This programme aimed to
improve access to information and other
resources for healthy sexual behavior

decision making, improve adolescent to adolescent
interaction regarding information and decision
making (relating to AIDS, sexuality and health),
and improving the quality of the existing district
educational system in the implementation of
the school health curriculum and in counselling/
advice giving to students. This intervention
consisted of 9 activities involving the
community, parents, local leaders, teachers,
students and school health clubs.

Control: A county adjacent to one of the
implementation counties was surveyed as part
of the baseline survey and this county served as

Outcomes

Notes

a control. Students in the control area were
exposed to the standard school health and AIDS
education programme of Uganda

Setting: school-level

Timing of intervention:

Moderators delivering: one full time health
educator, staff already present on the
district education and health teams,

Senior men and women tutors are
teachers

Primary: been sexually active (abstaining)
Secondary

Only data segregated by gender: Tables IV.
Proportions of P7 students who reported they had
“played sex” or participated in sexual intercourse
separated by gender

Funding: the ODA/UK, the Mercury Phoenix Trust,
the Presiding Bishop's Fund of New York,
AMREF lItaly and AGIP.

Declaration of interest: NA

Risk of bias table

Authors'

Bias judgement Support for judgement

Random sequence Unclear
generation risk
(selection bias)

Allocation Unclear Comment: insufficient
concealment risk information to permit
(selection bias) judgement

Similar baseline Unclear Comment: insufficient
characteristics risk information to permit

judgement

Similar baseline High risk Quote: “In 1994, 42.9%
outcome (123 of 287) of
measurement students in the

intervention group
described themselves
as sexually active,
while 25.7% (29 of
113) in the control
group did so.”
Comment: baseline
characteristics
were not adequately
similar

Blinding of Unclear
participants and risk
personnel
(performance
bias)

Blinding of outcome Unclear
assessment risk

(detection bias)
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Incomplete outcome

data
(attrition bias)

Prevention of
knowledge of
allocated
intervention

Protection against
contamination

Selective reporting
(reporting bias)

Other bias

Unclear
risk

Unclear
risk

Low risk

Unclear
risk

Unclear
risk

Quote: “The same

procedure was
repeated in the
November 1996
survey, using the P7
class that was
present 2 years
later.”

Comment: participants in

control group were
113 and 120 at
baseline and follow up
respectively.
Participants in
intervention group
were 287 and 280 at
baseline and follow up
respectively. Although
the number of
respondents is similar,
the participants
themselves could be
different.

Comment: insufficient

information to permit
judgement

Comment: adjacent county

was used as
control site

Comment: insufficient

information to
permit judgement
and no protocol was
found

Quote: “Students were

asked to state their age
at the time of first
intercourse. In 1994
the question must have
been misunderstood, as
17 of 120 (14.1%) in
the intervention group
and five of 27 (18.5%)
in the control group
replied 5 years of age
or less including seven
who answered O
years.In 1996, only one
of 31 in the
intervention group and
none of 32 in the
control group gave
such an answer. Mean
age of first intercourse
was estimated after
those answers under
the age of 6 years were
excluded.”

Comment: possible

measurement bias

Soekarjo et al.

Methods

Participants

Interventions

Outcomes

Notes
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(2004)

Randomised-controlled trial in Indonesia
Study conducted from November 1996 to
May 1997

N = 1757 girls and 1859 boys, aged 12-15 years, in
24 Junior High Schools.

Intervention: 3 groups: (1)weekly 10 000 U
vitamin A (n = 970), (2) weekly 60 mg elemental
iron (as ferrous sulphate) plus 250 mg folate
(n=978) or (3) weekly 10 000 IU vitamin A and
60 mg elemental iron plus 250 mg folate
(n=1042)

For the iron-folic acid group there is complete data
for 488 girls. Duration: 14 weeks

Control: no supplementation (n=309)

Setting: school-level

Timing of intervention: preconception

Moderators delivering: field workers

Primary: Haemoglobin, Anaemia, low serum retinol

Funding: USAID
Declaration of interest: NA

Risk of bias table

Bias
Random sequence

generation
(selection bias)

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Similar baseline
outcome
measurement

Authors'
judgement Support for judgement
Unclear Quote: “Adolescents

risk from 15 schools (four
U-MTs, seven U-SMP
and four R-SMP)
(n%2990) were
randomly selected to
receive weekly
supplements, while
adolescents in the
other nine schools
(three U-MTs, two U-
SMP and four R-SMP)
served as controls
(n%1750).”"Comment:
method of sequence
generation was
notmentioned

Low risk Comment: since this is a
cluster trial, it is
unlikely a selection bias
at individual level

Unclear

risk

Unclear

risk
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Blinding of
participants and
personnel
(performance
bias)

Blinding of outcome
assessment
(detection bias)

Incomplete outcome
data
(attrition bias)

Prevention of
knowledge of
allocated
intervention

Protection against
contamination

Selective reporting
(reporting bias)

Other bias

LASSI ET AL
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High risk Quote: “All pupils were
aware of which
supplement(s) they
were taking”Comment:
Participants: were
aware of the
treatment;Personnel:
were aware of the

treatment;

Comment: while outcome
assessors were aware
of the treatment
allocation the majority
of outcomes were
subjective

Low risk

Low risk Quote: “4810 out of 5116
participants study
(96%). Subjects who
dropped out were
slightly older than
those who remained in
the study, and more
subjects in the urban
religious schools
dropped out compared
to the other school
types. Otherwise, there
were no differences
between those who
finished the study and
those who did not.”
“Dropout during the
study (5.1%) was
mainly caused by
absenteeism on several
consecutive days
during the end-line
data collection. There
was no difference in
dropout rate between
the four groups.”
Comment: Missing
outcome data were
matched across groups

Unclear
risk

Unclear
risk

Unclear Comment: outcomes
risk mentioned in the
methods were
explored in the results
section but no protocol
was found

Low risk Comment: the study
appears to be free of

other bias.

Speizer et al. (2001)

Methods

Participants

Interventions

Outcomes

Notes

Quasi-experimental design in Cameroon (Entre
Nous Jeunes)

Study conducted from November 1997 to
April 1999

A random household sample of adolescents aged
10-25. At baseline, 402 from intervention and
400 in comparison and at follow-up there were
405 in intervention and 413 in comparison.

Intervention: peer education programme that
educated peer educators in information
techniques for group discussions and on
reproductive health related topics. The peer
educators worked within their communities
through discussion groups, one-on-one
meetings, and health and sport association
gatherings to inform and refer their peers to
health/social centres for services.

Control: comparison community, Mbalmayo

Setting: community-level

Timing of intervention:

Moderators delivering: peer-educator

Primary: “spontaneous” knowledge (modern
contraceptives, symptoms of STls), protective
behaviours (condom use, modern
contraceptives)

Funding: Family Health and AIDS in West and
Central Africa Project to Tulane University
from USAID

Declaration of interest: NA

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Authors'

judgement Support for judgement

Unclear

risk

Low risk Quote: “...conducted in the
intervention
community,
Nkongsamba, and in
the comparison
community, Mbalmayo”

Comment: unit of

allocation was by
community/city

High risk Quote: “Girls in the sample

from Mbalmayo are
more likely to be able
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to read and more likely
never to have been
married than are the
girls in the sample from
Nkongsamba.”
Comment: baseline
characteristics were

not similar

Similar baseline High risk Comment: baseline outcome
outcome measurements were not
measurement similar

Blinding of Unclear
participants and risk
personnel
(performance
bias)

Blinding of outcome Unclear
assessment risk
(detection bias)

Incomplete outcome Unclear Comment: insufficient
data risk information to permit
(attrition bias) judgement

Prevention of Unclear Comment: insufficient
knowledge of risk information to permit
allocated judgement
intervention

Protection against Low risk Comment: allocation was
contamination done by community

Selective reporting Unclear Comment: insufficient

(reporting bias)

Other bias

Vergel et al. (1

Methods

Participants

Interventions

risk information to permit
judgement and no
protocol was found

Low risk Comment: study appears

free from other bias

990)

Community-based intervention, Cuba
Study date not reported

N =81, Nonpregnant women with a history of a
previous NTD birth

Intervention: 5 mg folic acid/day for not less than one
menstrual period before conception until the 10th
week of pregnancy. (i) fully supplemented (FS) who
had followed a full regime of folic acid
supplementation; (i) partially supplemented (PS)
patients, whose duration of supplementation fell
short of the full regime

Control: (iii) un supplemented (US) patients, who
were in the early stage of pregnancySetting:
Facility-level Provincial Genetic Department

Timing of intervention: preconception,
periconceptional, prenatal

Moderators delivering: NA

Outcomes

&

Primary: outcome of pregnancy (Recurrence of
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NTD, miscarriage)

Secondary: previous reproductive history (total

Notes

number of previous pregnancies, NTDs (%),
spontaneous abortion (%))

Funding: NA

Declaration of interest: NA

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Similar baseline
outcome
measurement

Blinding of
participants and
personnel
(performance
bias)

Authors'

judgement Support for judgement

Unclear
risk

High risk Quote: “The patients were
classified into three
groups: (i) fully
supplemented (FS) who
had followed a full
regime of folic acid
supplementation; (ii)
partially supplemented
(PS) patients, whose
duration of
supplementation fell
short of the full regime;
and (jii) un
supplemented (US)
patients, who were in
the early stage of
pregnancy (<15 weeks)”

Comment: there was no
centralized
randomisation scheme—
groups were analysed
depending on their
compliance to taking the
supplement

High risk Quote: “There was a
difference between the
number of study
pregnancies

immediately preceded by a
NTD in FS, 92.5 per
cent; in PS, 100 per
cent; and in US
patients 80.6 per cent”

Comment: not similar

Unclear Comment: insufficient
risk information to permit
judgement

Unclear
risk
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Blinding of outcom
assessment
(detection bias)

Incomplete outcome

data
(attrition bias)

Prevention of
knowledge of
allocated
intervention

Protection against
contamination

Selective reporting
(reporting bias)

Other bias
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e Unclear
risk

Unclear Comment: not stated
risk explicitly that no patient
lost to follow up

Low risk Comment: the outcomes
were objective
Unclear Comment: insufficient
risk information to permit
judgement
Unclear Comment: insufficient

risk information to permit
judgement and no
protocol was found

Low risk Comment: study appears

free from other bias

Walker et al. (2006)

Methods

Participants

Interventions

Outcomes

Notes

Cluster randomised controlled trial in Mexico
(cluster RCT)
Study conducted from 2001 to June 2003

10,954 10th grade to 12th grade high school
students in Morelos, 15 years to 18 years, 48%
male, 52% female. There were 7308 students at
the one year follow up.

Intervention: (1) HIV education, skills- building,
cultural values, contraceptive promotion
(condoms), (2) HIV education, skills- building,
cultural values plus contraceptive education
(EC plus condoms and their access)

Control: biology- based sex education

Setting: school-based

Timing of intervention:

Moderators delivering: teachers

Primary: Initiation of intercourse, use of condom at
last sex, use of hormonal contraceptive

Secondary: knowledge and attitudes about HIV and
emergency contraception; and attitudes and
confidence about condom use.

Duration of follow up: 16 months

Loss to follow up: 33.3%

Two of the intervention schools were included in
the control group because they did not teach
the intervention course

Funding: World Aids Foundation and Mexican
National Institute of Public Health

Declaration of interest: None declared

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Similar baseline
outcome
measurement

Blinding of
participants and
personnel
(performance
bias)

Blinding of outcome
assessment
(detection bias)

Incomplete outcome
data
(attrition bias)

Prevention of
knowledge of
allocated
intervention

Protection against
contamination

Selective reporting
(reporting bias)

Other bias

Authors'
judgement Support for judgement
Low risk Quote: “We selected
schools and asked
them to participate,
on the basis of
stratified random
sampling (stratified by
degree of
urbanisation), with
sampling proportional
to school size”
Comment: this was
adequately done
Unclear Comment: insufficient
risk information to permit
judgement
Unclear
risk
Unclear
risk
Low risk Comment: participants
(students) and
personnel (teachers)
could not be blinded
to the intervention
due to active
participation
Unclear Comment: insufficient
risk information to permit
judgement
Unclear Comment: per-protocol

risk analysis was done. But
analysis took the
cluster sample design
into account

Unclear
risk

Unclear
risk

Unclear Comment: insufficient
risk information to
permit judgement
and no protocol was
found

Low risk Comment: the study
appears to be free from

other sources of bias
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Wehby et al. (2012)

Methods

Participants

Interventions

Outcomes

Notes

Randomised, double-blinded study in Brazil
Study conducted from 2004 to 2007

2508 nonpregnant women of reproductive age from
craniofacial clinics in Brazil who had nonsyndromic
or isolated oral clefts or had at least 1 natural child
with nonsyndromic or isolated oral clefts

Intervention: assigned to receive either a single pill of
4000 pug (4 mg) folic acid or 400 pg (0.4 mg) of folic
acid daily to be continued until the end of the first
trimester. All study participants took folic acid.

Control: historical control group.

Setting: facility based, clinic

Timing of intervention:taken on a daily basis

during preconception and up to 3 months of
pregnancy periconception, prenatal

Moderators delivering:

Primary: difference in NSCL/P recurrence

rates between the two groups and the associated
confidence interval.

Secondary: serum and/or red cell folate.

Funding: NIH/NICHD grant U01HD040561
awarded as part of the Global Network for
Women's and Children's Health Research and by
NIH/NIDCR grant U01 DE017958.

Declaration of interest: no competing interests

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Authors'

judgement Support for judgement

Unclear
risk

Quote: “The randomization
sequence will link the
treatment assignment
(04 mg or 4mg) to a
sequential list of serial
numbers to be used for
the study pill boxes. The
Data Center will
generate the
randomization
sequence.”

“All pills, regardless of their
folic acid concentration,
will be identical in size,
shape, and color and will
be provided in identical
packaging.”

Comment: adequately done

Low risk

Comment: baseline
outcomes were similar

Low risk

Similar baseline
outcome
measurement

Low risk

Blinding of Unclear
participants and risk
personnel
(performance
bias)

Blinding of outcome Unclear
assessment risk
(detection bias)

Incomplete outcome High risk
data
(attrition bias)

Prevention of Low risk
knowledge of
allocated
intervention

Protection against Unclear
contamination risk

Selective reporting Low risk
(reporting bias)

Other bias Unclear

risk
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Comment: baseline
characteristics were
similar

Quote: “Of the randomised
women, 913 chose to
discontinue their
participation in the study
before pregnancy, and
five pregnant women
were lost to follow up.”

Comment: in the 0.4 mg FA
group a total of 1,106
withdrew or were lost to
follow up, a similar
amount of women
dropped out of the study
for the 4.0 mg FA group
1,093 (Figure 1).
Therefore a substantial
attrition rate was
observed.

Quote: “The Data Center will
maintain the
randomisation sequence
at RTI headquarters in
NC. Revealing the
individual assignment will
be highly restricted and
will only be done if
deemed clinically
necessary.”

Comment: Probably done

Comment: insufficient
information to permit
judgement

Comment: all outcomes in
the protocol were
mentioned but not
extensively discussed

Quote: “One limitation of the
study is introducing some
changes in recruitment
strategies (such as
limiting length of
participation to 3 years)
and inclusion/exclusion
criteria (such as not
including cleft palate only
and excluding women
using injectable
contraceptives) while the
study was ongoing”

Comment: other biases
were present
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Ybarra et al. (2013)

Methods

Participants

Interventions

Outcomes

Notes

Parallel-group randomised controlled trial in
Uganda (RCT)

Study conducted from February 2011 to
September 2011

Participants were 12 years of age and older and
enrolled in one of four secondary schools.
Participants were randomised to the
intervention (n=183) or control (n=183) arm;
91 intervention participants were further
randomised to the booster. The mean age of
participants was 16.1 years (SD = 1.4).

Intervention: CyberSenga, was a 5-h online healthy
sexuality program. Half of the intervention group
was further randomised to receive a booster at 4
months post-intervention. This programme
included: (1) Information about HIV; (2) Decision
Making and Communication; (3) Motivations to be
healthy; (4) How to use a condom to be healthy;
(5) Healthy relationships and (6) Review.

Control: “treatment as usual” (i.e., school-delivered
sexuality programming).

Setting: school-level

Timing of intervention:

Moderators delivering: media, research assistants

Primary: (1) condom use and (2) abstinence in the past
three months at 6-months' post-intervention.
Secondary: abstinence at 3 month's post-intervention;
and 6-month outcomes by booster exposure.

Small sample of females: 16.1% (n=59)
Funding: National Institute of Mental Health
Declaration of interest: no competing interests

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Authors'

judgement Support for judgement

Quote: “Youth were then
randomly selected by
the research team
using randomizer.org.”

Comment: random
sequence generation
was adequately done

Low risk

Low risk Quote: “Participants were
randomised at the end
of the baseline survey.
As such, all participants
were blind to their arm
assignment at

enrolment.”

Similar baseline
characteristics

Similar baseline
outcome
measurement

Blinding of
participants and
personnel
(performance
bias)

Blinding of outcome
assessment
(detection bias)

Incomplete outcome
data
(attrition bias)

Prevention of
knowledge of
allocated
intervention

Protection against
contamination

Selective reporting
(reporting bias)

Other bias

Comment: allocation
concealment was
adequate

Unclear
risk

Unclear
risk

Low risk Comment: blinding was
not possible due to the
nature of the

intervention

Unclear Comment: insufficient
risk information to permit
judgement

Low risk Quote: “Ninety-two
percent of intervention
and 93% of control
participants provided
six-month follow-
up data”

Comment: missing outcome
data is balance across

the groups

Unclear
risk

Unclear
risk

Low risk Quote: “The study design
initially proposed to
examine the effects of
exposure to
CyberSenga on
unprotected sex over
the six-month follow-
up period. Based upon
the decision to deliver
the final module as a
booster, the main
outcome measure was
modified, prior to study
implementation, to be
unprotected sex in the
past three months at
six-months' post-
intervention.”

Comment: outcome was
modified but was
adjusted appropriately
with the changes to the
methods.

Comment: insufficient
information to permit
judgement

Low risk
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Zhu et al. (2009)

Methods

Participants

Interventions

Outcomes

Notes

Cluster randomised-controlled trial in China
Study date not reported.

Eight pairs of hospitals available for data analysis.
Total of 2336 women younger than 25 years
(555 before and 555 after the simple
intervention package; 634 before and 592 after
the comprehensive intervention package).

Intervention: Two post-abortion family planning (FP)
service packages. One FP service package included
provision of limited information and referral to
existing FP services. The other (2) was a more
comprehensive package which consisted—in
addition to the above simple package—of individual
counselling, free provision of contraceptive
materials, and involvement of the male partner.

Control: comparison between two interventions

Setting: facility level

Timing of intervention:

Moderators delivering: gynaecologists

Primary: contraceptive use, repeat abortion rate,
pregnancies
Secondary

Women were pregnant when enrolled.

ICC value of 0.35, from Jewkes et al., 2006 used as
they have the same setting (community).

Funding: EU 6th Framework Programme

Declaration of interest: reported no conflicts of

Risk of bias table

Bias

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Similar baseline
characteristics

Similar baseline
outcome
measurement

interest

Authors'

judgement Support for judgement

Low risk Quote: “Randomization was
done by coin tossing by
a neutral person who
was not involved in the
study at one research
centre.”

Comment: adequately done

Low risk Comment: since it was a
cluster randomised trial,
allocation concealment
should not be an issue
as in this design all the
clusters are randomised.

Unclear

risk
Unclear
risk

Blinding of

participants and
personnel
(performance
bias)

Blinding of outcome
assessment
(detection bias)

Incomplete outcome
data
(attrition bias)

Prevention of
knowledge of
allocated
intervention

Protection against
contamination

Selective reporting
(reporting bias)

Other bias
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High risk Quote: The interviews were
not blinded to
interviewers regarding
intervention package
that the women had
received.”

Comment: not

adequately done

Comment: insufficient
information to permit
judgement

Unclear
risk

Low risk Quote: “they represented
59.0% of those who
had been interviewed
at the time of the
abortion with no
substantial differences
in follow-up rate
between intervention
packages and between
before and after
interventions.”

Comment: adequately done

Unclear
risk

Unclear
risk

Comment: insufficient
information to permit
judgement and no
protocol was found

Unclear
risk

Unclear
risk

Quote: “Before
intervention, the rates
of pregnancies,
unwanted pregnancies,
and induced abortions
during the six-month
follow-up period
among women seeking
abortion at hospitals
allocated to Package B
were already lower
than those of hospitals
allocated to Package A.
We believe this must
be due to chance since
these data were
collected before the
randomisation.
Shanghai had already
had some integration
of FP within abortion
services at hospitals,
while Beijing and
Zhengzhou had little
or no integrated FP at
hospitals when the
trial started.”

Quote: possible baseline
outcome differences
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Characteristics of excluded studies

Aarons et al. (2000)
Reason for exclusion

Agha et al. (2004)
Reason for exclusion

Aguayo et al. (2013)
Reason for exclusion

Ahmed et al. (2005)
Reason for exclusion

Ahmed et al. (2010)
Reason for exclusion

Allen (1997)
Reason for exclusion

Anderson et al. (1999)
Reason for exclusion

Angeles-Adgeppa et al. (2005)

Reason for exclusion

Angeles-Agdeppa et al. (1997)

Reason for exclusion

Antunes (2002)
Reason for exclusion

Badger (1981)
Reason for exclusion

Bandiera et al. (2012)
Reason for exclusion

Baptiste (2005)
Reason for exclusion

Barnet et al. (2010)
Reason for exclusion

Basen-Engquist (2001)
Reason for exclusion

Beasley (2000)
Reason for exclusion

Black et al. (2006)
Reason for exclusion

Blake et al. (2001)
Reason for exclusion

Boekeloo et al. (1999)
Reason for exclusion

Bonell et al. (2005)
Reason for exclusion

Bonell et al. (2013)
Reason for exclusion

Borgia et al. (2005)
Reason for exclusion

Brieger (2001)
Reason for exclusion

Buston et al. (2007)
Reason for exclusion

This trial took place in USA which is a high income country and so, out of the scope of this review.

The study was conducted in high-income country

Study design is not appropriate (programme evaluation and summary of previous studies).

This study had the same dosage of iron-folic acid in all arms.

This study had the same dosage of iron-folic acid in all arms.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

The intervention was of iron and folic acid with same concentration of folic acid in all groups.

The intervention arm provided Vitaminc C and retinol

This trial was not relevant to delaying pregnancy.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial was not concerned with prolonging interpregnancy intervals

This trial had no intervention to delay pregnancy.

This trial took place in UK which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This study only has iron supplementation without folic acid supplementation.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial took place in UK which is a high income country and so, out of the scope of this review.

This trial took place in UK which is a high income country and so, out of the scope of this review.

This trial took place in Italy which is a high income country and so, out of the scope of this review.

This was a ecologic study

This trial took place in UK which is a high income country and so, out of the scope of this review.
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Calvo (2008)
Reason for exclusion

Cave et al. (1993)
Reason for exclusion

Chen (2008)
Reason for exclusion

Chen (2010)
Reason for exclusion

Chesney et al. (2003)
Reason for exclusion

Chung-Park (2003)
Reason for exclusion

Clark et al. (2005)
Reason for exclusion

Cowan et al. (2008)
Reason for exclusion

Coyle et al. (1999)
Reason for exclusion

Coyle et al. (2004)
Reason for exclusion

Coyle et al. (2006)
Reason for exclusion

Crape et al. (2005)
Reason for exclusion

Czeizel and Dobo (1994)
Reason for exclusion

Danielson et al. (1990)
Reason for exclusion

Decat (2015)
Reason for exclusion

Deshmukh (2008)
Reason for exclusion

DiClemente et al. (2004)
Reason for exclusion

Dilorio (2006)
Reason for exclusion

Dilorio (2007)

Reason for exclusion

Dongre et al. (2011)
Reason for exclusion

Doubova et al. (2017)
Reason for exclusion

Downs et al. (2004)
Reason for exclusion

Drayton 2000
Reason for exclusion

Eisen (1987)
Reason for exclusion

c Ccm be" Wl LEY 101 of 119

Collaborahon

Flour fortification was done which is not included in this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.
The study was conducted in high-income country

The trial compared folic acid and other micronutrients to a control group.

This trial took place in USA which is a high income country and so, out of the scope of this review.
This trial took place in USA which is a high income country and so, out of the scope of this review.
This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial was excluded as it only presented baseline data, the impact of the program was not assessed in this
paper.

This trial took place in USA which is a high income country and so, out of the scope of this review.
This trial took place in USA which is a high income country and so, out of the scope of this review.
This trial took place in USA which is a high income country and so, out of the scope of this review.
This study has no control group.

This study took place in Hungary which is a high income country and so, out of the scope of this review.
This trial took place in USA which is a high income country and so, out of the scope of this review.
This study was a cross sectional survey and there was no intervention taking place.

This study has no control group.

This trial took place in USA which is a high income country and so, out of the scope of this review.
This trial took place in USA which is a high income country and so, out of the scope of this review.
This trial took place in USA which is a high income country and so, out of the scope of this review.
This study has no control group.

The study was conducted in high-income country

This trial took place in USA which is a high income country and so, out of the scope of this review.
Abstract only

This trial took place in USA which is a high income country and so, out of the scope of this review.
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Eisen et al. (1990)
Reason for exclusion

El Bassel (2003)
Reason for exclusion

Elliot (2012)
Reason for exclusion

Elster et al. (1987)
Reason for exclusion

Fawole et al. (1999)
Reason for exclusion

Ferguson (1998)
Reason for exclusion

Field et al. (1982)
Reason for exclusion

Garcia et al. (2012)
Reason for exclusion

Gaughran (2013)
Reason for exclusion

Gonzalez-Rosendo (2002)

Reason for exclusion

Graham et al. (2002)
Reason for exclusion

Guilamo-Ramos et al. (2011)

Reason for exclusion

Gunaratna et al. (2015)

Reason for exclusion

Hahn et al. (1994)
Reason for exclusion

Harper et al. (2009)
Reason for exclusion

Henderson (2006)
Reason for exclusion

Herceg-Baron et al. (1986)

Reason for exclusion

Herceg-Brown (1989)
Reason for exclusion

Horjus et al. (2005)
Reason for exclusion

Howard and McCabe (1990)

Reason for exclusion

Hubacher (2012)
Reason for exclusion

Hulton (2007)
Reason for exclusion

ICMR (2000)
Reason for exclusion

Jay et al. (1984)
Reason for exclusion

Jayatissa (1999)
Reason for exclusion

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial took place in UK which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

The study was conducted in high-income country

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial included female sex workers as participants.

This trial was a KAP (knowledge, attitudes and practices) study.

This study only has iron supplementation without folic acid supplementation.

This trial took place in UK which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

All arms in this study received the same dose of folic acid.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial took place in Scotland which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

Both comparison groups recieved supplementation, one for 5 months and another for 8 months.

This trial took place in USA which is a high income country and so, out of the scope of this review.

Compared sub dermal implants with short acting harmonal method

This trial took place in USA which is a high income country and so, out of the scope of this review.

The study given folic acid with used other micronutrients as well with folic acid in the intervention arm

This trial took place in USA which is a high income country and so, out of the scope of this review.

Both Daily and weekly intervention groups recieved Vitamin C and compared with placebo.
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Jemmot (1998)
Reason for exclusion

Jemmot (2005)
Reason for exclusion

Jemmot (2010)
Reason for exclusion

Jemmott Il (2010)
Reason for exclusion

Jennings (2014)
Reason for exclusion

Jennings (2016)
Reason for exclusion

Kamali (2002)
Reason for exclusion

Kan (2012)
Reason for exclusion

Katz et al. (2011)
Reason for exclusion

Kelsey et al. (2001)
Reason for exclusion

Key et al. (2001)
Reason for exclusion

Kianfar (2000)
Reason for exclusion

Kiene and Barta (2006)

Reason for exclusion
Kim (2001)

Reason for exclusion

Kinsler et al. (2004)
Reason for exclusion

Kirby et al. (1997)
Reason for exclusion

Kirby (2004)
Reason for exclusion

Kirke (1992)
Reason for exclusion

Kogan et al. (2012)
Reason for exclusion

Koniak-Griffin et al. (2003)

Reason for exclusion

Koo et al. (2011)
Reason for exclusion

Kotecha (2009)
Reason for exclusion

Kyrychenko (2006)
Reason for exclusion

Laurence et al. (1981)
Reason for exclusion

Leenstra et al. (2009)
Reason for exclusion

Collaborahon

This trial took place in USA which is a high income country and so, out of the scope of this

This trial took place in USA which is a high income country and so, out of the scope of this

This trial took place in USA which is a high income country and so, out of the scope of this

The study was conducted in high-income country

This trial took place in USA which is a high income country and so, out of the scope of this

The study did not disaggregated data based on sex.

This trial did not have any intervention to delay pregnancy.

This trial took place in USA which is a high income country and so, out of the scope of this

This trial took place in USA which is a high income country and so, out of the scope of this

This trial took place in USA which is a high income country and so, out of the scope of this

This trial took place in USA which is a high income country and so, out of the scope of this

This study only has iron supplementation without folic acid supplementation.

This trial took place in USA which is a high income country and so, out of the scope of this

The study was conducted in high-income country

The study was conducted in high-income country

This trial took place in USA which is a high income country and so, out of the scope of this

This trial took place in USA which is a high income country and so, out of the scope of this

This trial took place in Ireland which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this

This trial took place in USA which is a high income country and so, out of the scope of this

This trial took place in USA which is a high income country and so, out of the scope of this

This study compares baseline data to post intervention and has no comparison group.

The study was conducted in high-income country
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review.

This trial took place in UK which is a high income state and so, out of the scope of this review.

This study only has iron supplementation without folic acid supplementation.



104 of 119 c LASSI ET AL.

Collaborahon

Lopes (1999)
Reason for exclusion

Lépez-Camelo et al. (2005)
Reason for exclusion

Magnani et al. (2005)
Reason for exclusion

Manizheh et al. (2009)
Reason for exclusion

Marcell et al. (2013)
Reason for exclusion

Markham et al. (2012)
Reason for exclusion

Mathews et al. (2016)
Reason for exclusion

Mba et al. (2007)
Reason for exclusion

Meekers et al. (2005)
Reason for exclusion

Minnis et al. (2014)
Reason for exclusion

Mitchell-DiCenso et al. (1997)
Reason for exclusion

Moberg and Piper (1998)
Reason for exclusion

Morrison-Beedy et al. (2013)
Reason for exclusion

Mozaffari-Khosravi et al. (2010)
Reason for exclusion

MRC (1991)
Reason for exclusion

Munodawafa et al. (1995)
Reason for exclusion

Nguyen et al. (2008)
Reason for exclusion

Nguyen et al. (2012)
Reason for exclusion

Norton et al. (2012)
Reason for exclusion

Ozcebe (2004)
Reason for exclusion

O'Donnell (1998)
Reason for exclusion

O'Donnell et al. (2002)
Reason for exclusion

O'Sullivan and Jacobsen (1992)
Reason for exclusion

This study only has iron supplementation without folic acid supplementation.

Fortified wheat flour was used which is out of the scope of this review.

This trial did not have a control group.

The women in this study received the intervention in early pregnancy instead of in the periconceptional period.

This trial had participants consisting of young adult males only.

This trial took place in USA which is a high income country and so, out of the scope of this review.

The study was conducted in high-income country

The study was conducted in high-income country

This trial did not directly assess the impact of the intervention. It compared 2000 and 2002 data from a
reproductive health survey.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial took place in Canada which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This study only has iron supplementation without folic acid supplementation.

This study took place in UK, Israel, Hungary, Australia and Canada which are a high income countries and
so, out of the scope of this review.

The study was conducted in high-income country

Only proovided folic acid and iron to women with severe anemia.

This study examines the use of vouchers to avail maternal health services post delivery and hence, is out of
the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial did not have a true control group, instead the post-intervention outcomes were only compared
with the baseline data.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.
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Palermo et al. (2016)

Reason for exclusion This trial focused on childbearing. The participants had already been pregnant and given birth by the time of
the trial.

Pasricha (2009)
Reason for exclusion This study compares baseline data to post intervention and has no comparison group.

Pereira et al. (2017)
Reason for exclusion This trial was a cross-sectional study and just assessed data at one point in time without an intervention.

Peskin et al. (2015)
Reason for exclusion This trial took place in USA which is a high income country and so, out of the scope of this review.

Philiber (2001)
Reason for exclusion This trial took place in USA which is a high income country and so, out of the scope of this review.

Pinkleton et al. (2008)
Reason for exclusion This trial took place in USA which is a high income country and so, out of the scope of this review.

Polit and Kahn (1985)

Reason for exclusion This trial took place in USA which is a high income country and so, out of the scope of this review.
Quinlivan (2003)

Reason for exclusion This trial took place in USA which is a high income country and so, out of the scope of this review.

Quint et al. (1997)
Reason for exclusion This trial took place in USA which is a high income country and so, out of the scope of this review.

Raine et al. (2005)
Reason for exclusion This trial took place in USA which is a high income country and so, out of the scope of this review.

Raymond (2006)
Reason for exclusion This trial took place in USA which is a high income country and so, out of the scope of this review.

Rocha (2004)
Reason for exclusion This trial could not be interpreted clearly given that only a rough English translation of the originally
Spanish article could be obtained in which the tables were still in Spanish.

Roschnik et al. (2004)

Reason for exclusion Results are not segregated by gender in this study.

Roschnik et al. (2008)

Reason for exclusion Study design is not appropriate (summary of numerous studies).
Rosenberg et al. (2015)

Reason for exclusion This was a cohort study

Sayed et al. (2008)

Reason for exclusion This study took place in South Africa which is a high income country and so, out of the scope of this review.
Sebastian et al. (2012)

Reason for exclusion This trial was related to birth spacing and not delaying pregnancy.
Shrier et al. (2001)

Reason for exclusion This trial took place in USA which is a high income country and so, out of the scope of this review.

Sieving et al. (2011)
Reason for exclusion This trial took place in USA which is a high income country and so, out of the scope of this review.

Sims and Luster (2002)
Reason for exclusion This trial took place in USA which is a high income country and so, out of the scope of this review.

Smith (1994)
Reason for exclusion This trial took place in USA which is a high income country and so, out of the scope of this review.

Solomon and Liefeld (1998)
Reason for exclusion This trial took place in USA which is a high income country and so, out of the scope of this review.

Stephenson et al. (2004)
Reason for exclusion This trial took place in UK which is a high income country and so, out of the scope of this review.

Taylor et al. (2001)
Reason for exclusion Results are not segregated by gender in this study.
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Taylor et al. (2014)
Reason for exclusion

Tee 1999
Reason for exclusion

Trenholm et al. (2007)
Reason for exclusion

Villarruel et al. (2006)
Reason for exclusion

Villarruel et al. (2008)
Reason for exclusion

Vyas et al., (2010)
Reason for exclusion

Wagner (1999)
Reason for exclusion

Westphal et al. (2004)
Reason for exclusion

Wiggins et al. (2005)
Reason for exclusion

Wight et al. (2002)
Reason for exclusion

Wau et al. (2003)
Reason for exclusion

Yusoff et al. (2012)
Reason for exclusion

Zavaleta et al. (2000)
Reason for exclusion

DATA AND ANALYSES
1 Delay in age of first pregnancy—Education on sexual health and contraception versus no intervention

Campbell

LASSI ET AL

Collaborahon

The study is from high income setting

All arms in this study received the same dose of folic acid.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

This trial had parents as the target participants and the outcome was communication.

Compared daily group of supplementation with leafy concentrate supplementation group.

This trial took place in USA which is a high income country and so, out of the scope of this review.

In this study, an unspecified amount of folic acid was given. None of the outcomes reported were relevant to

this review.

This trial took place in the UK, which is a high income country and so, out of the scope of this review.

This trial took place in UK which is a high income country and so, out of the scope of this review.

This trial took place in USA which is a high income country and so, out of the scope of this review.

Results are not segregated by gender in this study.

This study only has iron supplementation without folic acid supplementation.

Outcome or subgroup Studies
1.1 Unintended pregnancy 2
1.2 Knowledge - Pregnancy prevention 5
1.3 initiation of sexual activity 4
1.3.1 3 month follow up 1
1.3.2 6 month follow up 2
1.3.3 12 month follow up 1
1.3.4 After 3 years 2
1.4 Use of any contraception 3
1.4.1 current use 1
1.4.2 ever use 2
1.5 Use of a modern method 2
1.5.1 current use 1

Participants
490
1433

56
1443
1387
1153
2991
2080
911

1028
405

Statistical method

Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% Cl)
Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% ClI)

Risk Ratio (M-H, Random, 95% Cl)

Effect estimate
0.42 [0.07, 2.36]
1.02 [0.87, 1.21]
Subtotals only

0.43 [0.04, 4.51]
1.02 [0.57, 1.83]
0.70 [0.49, 0.99]
0.95[0.79, 1.14]
245 [1.19, 5.06]
4.69 [3.22, 6.83]
1.71 [1.42, 2.05]
2.12[0.64, 7.07]
1.21 [0.99, 1.49]
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1.5.2 ever use 1 623 Risk Ratio (M-H, Random, 95% ClI) 3.89 [2.28, 6.63]
1.6 Use of a traditional method 1 623 Risk Ratio (M-H, Random, 95% ClI) 1.70 [0.94, 3.07]
1.7 Use of condoms 8 Risk Ratio (M-H, Random, 95% ClI) Subtotals only
1.7.1 current use 5 1175 Risk Ratio (M-H, Random, 95% ClI) 0.93 [0.81, 1.06]
1.7.2 ever use 6 1604 Risk Ratio (M-H, Random, 95% ClI) 1.54 [1.08, 2.20]
1.8 Use of pills 1 288 Risk Ratio (M-H, Random, 95% ClI) 1.34 [0.89, 2.01]
1.9 Use of depot/injectable methods 1 288 Risk Ratio (M-H, Random, 95% Cl) 1.58 [1.26, 1.98]
1.10 Abortions 1 80 Risk Ratio (M-H, Random, 95% Cl) 1.11 [0.07, 17.06]

2 Delay in age of first pregnancy—Education on sexual health and contraception versus no intervention (Study design)

Outcome or subgroup Studies Participants Statistical method Effect estimate
2.1 Knowledge - Pregnancy prevention 5 1433 Risk Ratio (M-H, Random, 95% Cl) 1.02 [0.87, 1.21]
2.1.1 RCT 2 178 Risk Ratio (M-H, Random, 95% Cl) 1.49 [1.10, 2.03]
2.1.2 Quasi RCT 3 1255 Risk Ratio (M-H, Random, 95% ClI) 0.94 [0.79, 1.12]

3 Delay in age of first pregnancy—Education on sexual health + provision of contraceptives versus no intervention

Outcome or subgroup Studies Participants Statistical method Effect estimate
3.1 Use of any contraception 1 1908 Risk Ratio (M-H, Random, 95% Cl) 1.49 [0.81, 2.75]
3.1.1 regular use 1 954 Risk Ratio (M-H, Random, 95% ClI) 1.90 [1.71, 2.10]
3.1.2 ever use 1 954 Risk Ratio (M-H, Random, 95% Cl) 1.17 [1.12, 1.22]
3.2 Condom use 1 954 Risk Ratio (M-H, Random, 95% Cl) 1.14 [1.09, 1.19]

4 Optimising interpregnancy interval—Education on sexual health and contraception versus no intervention

Outcome or subgroup Studies Participants Statistical method Effect estimate

4.1 use of any contraception 2 Risk Ratio (M-H, Random, 95% Cl) Subtotals only

4.1.1 Education + involvement of male partner and 1 338 Risk Ratio (M-H, Random, 95% Cl) 1.83 [1.26, 2.66]
Provision of contraceptive

4.1.2 Education alone 2 2385 Risk Ratio (M-H, Random, 95% Cl) 2.72 [0.88, 8.40]

4.2 use of a modern method 1 Risk Ratio (M-H, Random, 95% Cl) Subtotals only

4.2.1 Education + involvement of male partner and 1 338 Risk Ratio (M-H, Random, 95% Cl) 2.25[1.29, 3.93]
Provision of contraceptive

4.2.2 Education alone 1 338 Risk Ratio (M-H, Random, 95% Cl) 245 [1.42, 4.24]
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5 Optimising interpregnancy interval—Education on sexual health + provision of contraception +involvement of male partner versus

education on sexual health alone

Outcome or subgroup
5.1 Unintended pregnancies

5.2 use of any contraceptive method

Camp bell

LASSI ET AL

Collaborahon

Studies
1
1

5.3 use of condoms, OCs, IUDs and implants 1

5.4 induced abortion

Participants
45
39
39
45

6 Periconceptional folic acid supplementation versus placebo

Outcome or subgroup
6.1 Neural tube defects
6.1.1 Non RCTs

6.2 Neural tube defects
6.2.1 400 ug/0.4 mg
6.22 5mg

Studies
2
2

Participants
248,056
248,056
248,056
247,831
225

7 Periconceptional iron folic acid supplementation versus placebo

Outcome or subgroup Studies
7.1 Anemia 6
7.1.1 RCTs 6
7.2 Anemia 6
7.2.1 Weekly supplementation 6
7.2.2 Daily supplementation 2
7.3 Anemia 6
7.3.1 8 weeks of weekly supplementation 1
7.3.2 10 weeks of weekly supplementation 1
7.3.3 12 weeks of weekly supplementation 1
7.3.4 14 weeks of weekly supplementation 1
7.3.5 16 weeks of weekly supplementation 1
7.3.6 24 weeks of weekly supplementation 1
7.4 Anemia 6
7.4.1 School 4
7.4.2 Work 2
7.5 Adverse effects 1

Participants
3430
3430

2661
1532
2661
159
552
145
139
1386
280
3430
3005
425
280

Statistical method

Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% Cl)
Risk Ratio (M-H, Random, 95% Cl)

Risk Ratio (M-H, Random, 95% ClI)

Statistical method

Risk Ratio (M-H, Random, 95% Cl)
Risk Ratio (M-H, Random, 95% Cl)
Risk Ratio (M-H, Random, 95% Cl)
Risk Ratio (M-H, Random, 95% Cl)

Risk Ratio (M-H, Random, 95% Cl)

Statistical method

Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% Cl)
Risk Ratio (M-H, Random, 95% Cl)
Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% Cl)
Risk Ratio (M-H, Random, 95% Cl)
Risk Ratio (M-H, Random, 95% Cl)
Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% ClI)
Risk Ratio (M-H, Random, 95% Cl)
Risk Ratio (M-H, Random, 95% Cl)

Risk Ratio (M-H, Random, 95% ClI)

Effect estimate
0.32[0.01, 7.45]
1.05[0.91, 1.21]
1.05 [0.88, 1.26]
0.32 [0.01, 7.45]

Effect estimate
0.53[0.41, 0.67]
0.53 [0.41, 0.67]
0.53 [0.41, 0.67]
0.53 [0.42, 0.68]
0.14 [0.01, 2.50]

Effect estimate
0.66 [0.53, 0.81]
0.66 [0.53, 0.81]
Subtotals only

0.70 [0.55, 0.88]
0.49[0.21, 1.12]
0.70 [0.55, 0.88]
1.17 [0.83, 1.67]
0.75 [0.64, 0.88]
0.39 [0.27, 0.57]
0.21 [0.11, 0.39]
0.89 [0.79, 0.99]
0.85[0.77, 0.94]
0.66 [0.53, 0.81]
0.66 [0.51, 0.86]
0.59 [0.24, 1.43]
0.63[0.38, 1.05]
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APPENDIX A

Search strategy
Pubmed (NIH)- Delay/Interval (Search date July 31, 2019)
[1] "Preconception Care"[Mesh] OR (("preconception"[Text Word]

OR "preconception care"[Text Word] OR "periconception"[Text Word]
OR "pre-pregnancy"[Text Word])) OR ("preconception"[Title/Abstract]
OR "preconception care"[Title/Abstract] OR "periconception"[Title/Ab-
stract] OR "pre-pregnancy"[Title/Abstract])

[2] (("pregnancy interval®'[Text Word] OR "birth spacing"[Text
Word] OR "first birth interval'[Text Word] OR "interpregnancy inter-
val"[Text Word] OR "intergenesic interval"[Text Word] OR "pregnancy


https://doi.org/10.1002/cl2.1007
https://doi.org/10.1002/14651858.CD008666.pub3
https://doi.org/10.9745/GHSP-D-17-00131
https://doi.org/10.9745/GHSP-D-17-00131
https://doi.org/10.1002/14651858.CD005215.pub2
https://doi.org/10.1002/jrsm.1078
http://www.who.int/news-room/fact-sheets/detail/adolescent-pregnancy
http://www.who.int/news-room/fact-sheets/detail/adolescent-pregnancy
http://www.who.int/mediacentre/news/releases/2018/positive-childbirth-experience/en0/
http://www.who.int/mediacentre/news/releases/2018/positive-childbirth-experience/en0/
http://data.worldbank.org/about/country-classifications/countryand-lending-groups
http://data.worldbank.org/about/country-classifications/countryand-lending-groups
https://doi.org/10.1002/cl2.1156
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spacing"[Text Word] OR "family planning"[Text Word] OR "delaying
childbearing"[Text Word] OR "delaying pregnancy"[Text Word] OR "de-
lay pregnancy"[Text Word]) OR ("pregnancy interval*'[Title/Abstract] OR
"birth spacing"[Title/Abstract] OR "first birth interval"[Title/Abstract] OR
"interpregnancy interval"[Title/Abstract] OR "intergenesic interval"[Title/
Abstract] OR "pregnancy spacing"[Title/Abstract] OR "family planning"[-
Title/Abstract] OR "delaying childbearing"[Title/Abstract] OR "delaying
pregnancy"[Title/Abstract] OR "delay pregnancy"[Title/Abstract])) OR
birth intervals[MeSH Terms]

[3] ("reproductive aged women"[Text Word] OR "ado-
lescen*"[Text Word] OR "teen*"[Text Word] OR women[Text Word])
OR (("Adolescent"[Mesh])

[1] AND [2]

[1] AND [2] AND [3]

PubMed/Medline (NIH): Folic/iron acid (Search date July
31, 2019)

[1] "Preconception Care"[Mesh] OR (("preconception"[Text Word]

OR "preconception care"[Text Word] OR "periconception"[Text Word]
OR "pre-pregnancy"[Text Word])) OR ("preconception"[Title/Abstract]
OR "preconception care"[Title/Abstract] OR "periconception"[Title/Ab-
stract] OR "pre-pregnancy"[Title/Abstract])

[2] (((((("iron folic acid"[Text Word]) OR "iron folic acid"[Title/
Abstract]) OR "folic acid"[MeSH Major Topic]) OR "folic acid"[Text
Word]) OR "folic acid"[Title/Abstract]) OR "iron folic acid supple-
mentation") OR "folic acid supplementation"

[3] ((("reproductive aged women" OR "adolescen*" OR "teen*"
OR women)) OR ((("Adolescent"[Mesh]) OR "Menstruation"[Mesh])
OR "Puberty"[Mesh]))

[1] AND [2] AND [3

1] AND [2] AND [3] AND NOT “pregnant”

Embase - Delay/Interval (Elsevier) (Search date July 31, 2019)

[1] 'prepregnancy care' OR 'preconception’ OR 'periconception'

OR 'preconception care'/exp

[2] 'pregnancy interval® OR 'birth spacing' OR 'first birth interval' OR
'interpregnancy interval' OR 'intergenesic interval' OR 'pregnancy spa-
cing' OR 'family planning'/exp OR 'delaying childbearing' OR 'delaying
pregnancy' OR 'delay pregnancy' OR 'reproductive life plan*

OR with:ab.ti

[3] 'reproductive aged women' OR 'teen*' OR 'adoles*' OR 'girl*'
OR adolescent/exp

[1] AND [2] AND [3]

[1] AND [2]

Embase: Iron/Folic Acid (Elsevier) (Search date July 31, 2019) -

[1] 'prepregnancy care' OR 'preconception' OR 'periconception’

OR 'preconception care'/exp
[2] *folic acid'/exp OR 'iron folic acid' OR 'folic acid supplementation'
OR "iron folic acid supplementation’ OR iron/exp OR folic acid/exp
[3] "reproductive aged women" OR "teen*" OR "adolesc*" OR "girl"
OR "pubescent girl*" OR "menstruating girl*' OR "menstruating women"
[1] AND [2] AND [3]
CINAHL: Delay/Interval (Ebsco) (Search date July 31, 2019)
[1] (MM "Prepregnancy Care") OR "preconception" OR "pre-

conception care" OR "periconception”

[2] (MM "Birth Intervals") OR TX "birth intervals" OR TX "birth
spacing" OR TX “pregnancy interval” OR TX "interpregnancy inter-
val" OR TX "pregnancy spacing" OR TX "delaying pregnancy" OR TX
"delaying childbearing" OR TX "delay pregnancy" OR TX 're-
productive life plan" =484

[3] "reproductive aged women" OR (MH "Maternal Age 35 and
Over") OR (MH "Adolescent Mothers") OR (MH "Expectant Mo-
thers") OR (MH "Multiparas") OR (MH "Primiparas") OR (MH
"Pregnancy in Adolescence") OR "teen* OR (MH "Adolescence") OR
TX "girl" OR TX "expectant mother*" OR TX "adolescent mother*"

[1] AND [2] AND [3]

[1] AND [2]

CINAHL: Iron/Folic Acid (Ebsco) (Search date July 31, 2019)

[1] (MM "Prepregnancy Care") OR TX "preconception" OR TX
"preconception care" OR TX "periconception"

[2] (MH "Folic Acid") OR TX "iron folic acid" OR TX "folic acid
supplementation" OR TX "folic acid supplement" OR

[3] "reproductive aged women" OR "teenager" OR (MH "Adoles-
cence") OR "girl" (MH "Puberty") OR (MH "Menarche") OR TX "pub-
escent" OR (MH "Puberty") OR (MH "Menarche") OR TX "pubescent
girl*™ OR TX "menstruating girl*" OR TX "menstruating women"

[1] AND [2] AND [3]

PsycINFO: Delay/Interval (Ebsco) (Search date July 31, 2019)

[1] ("preconception care" or ‘"prepregnancy care" or "pre-

conception" or "periconception").af.

[2] exp family planning/or birth control/or condoms/or delayed
parenthood/OR ("birth interval*" or "birth spacing" or "pregnancy
interval" or "inter-pregnancy interval" or "pregnancy spacing" or
"delaying pregnancy" or "delaying childbearing" or "delay pregnancy"
or "delaying pregnancies" or "delay pregnancies" or "reproductive life
plan").af. = 10,500

[3] adolescent pregnancy/or adolescent mothers/OR

("reproductive aged women" or "teenage girl*" or "adolescent
girl*" or "women" or "girl*").af.

[1] AND [2] AND [3]

[1] AND [2] AND [3]

PsycINFO: iron/folic acid (Ebsco) (Search date July 31, 2019)

[11  (or

"periconception").af.

"prepregnancy care" or ‘“preconception" or

[2] folic acid/OR "iron folic acid" OR "folic acid supplementation"
OR "folic acid supplement" OR "iron folic acid supplement"

[3] ("reproductive aged women" or "teenage girl*" or "adolescent
girl*" or "women" or "girl*" or "pubescent girl*" or "menstruating
girl*" or "menstruating women" or "menarche").af.

[1] AND [2] AND [3

1] AND [2] AND [3] AND COUNTRY FILTERS

ERIC: Delay/Interval (ProQuest) (Search date July 31, 2019)

[1] "preconception" OR "periconception" OR "pre-pregnancy"

OR "preconception care" OR "prepregnancy care" (All text words)
[2] "family planning" OR "reproductive plan*' OR ‘'re-

productive life plan*" OR "contraception" OR "birth control" OR

"condom™*" OR "birth interval" OR "birth spacing" OR "pregnancy

interval" OR "intergenesic interval" OR "pregnancy spacing" OR
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"inter pregnancy interval" OR "sexual abstinence" OR "sterilisa-

tion" OR "delaying pregnanc*" OR "delay pregnanc*" OR "delay
childbearing" We only used the ones mentioned.

[3] "reproductive aged women" OR "adolescen*" OR "teen*" OR
"teenage girl*" OR "girl*" OR "women"

[1] AND [2] AND [3

1] AND [2]

ERIC: Iron/Folic acid (ProQuest) (Search date July 31, 2019)

[1] "preconception” OR "periconception" OR "pre-pregnancy"

OR "preconception care" OR "prepregnancy care" (all text words)

[2] “iron folic acid" OR "folic acid" OR "folate" OR "iron folic acid
supplement™" OR "folic acid supplement*"

[3] "reproductive aged women" OR "adolescen*" OR "teen*" OR
"teenage girl*" OR "girl*" OR "women"

[1] AND [2

1] AND [2] AND [3]

Clinical Trials gov—Delay/Interval

"Family planning" OR "birth spacing" OR "pregnancy interval"
AND "preconception" AND "adolescent"

Clinical trials gov—Iron/Folic Acid

"folic acid" OR "iron folic acid" AND "preconception" AND
"adolescent"

CABI Global Health: Delay/Interval (ProQuest) (Search date
July 31, 2019) (all text words)

[1] "preconception" OR "periconception" OR "pre-pregnancy"

OR "preconception care" OR "prepregnancy care"

[2] "family planning" OR "contraception" OR "birth control" OR
"condom™" OR "birth interval" OR "birth spacing" OR "pregnancy
interval" OR "pregnancy spacing" OR "inter pregnancy interval" OR
"delaying pregnanc*" OR "delay pregnanc*" OR "delay childbearing"

[3] "reproductive aged women" OR "adolescen*" OR "teen*" OR
"teenage*" OR "girl*" OR "women"

[1] AND [2] AND [3

1] AND [2]

CABI Global Health: Iron/Folic acid (ProQuest) (Search date
July 31, 2019) (all text words)

[1] "preconception” OR "periconception" OR "pre-pregnancy"

OR "preconception care" OR "prepregnancy care"

[2] “iron folic acid" OR "folic acid" OR "folate" OR "iron folic acid
supplement*" OR "folic acid supplement™*"

[3] "reproductive aged women" OR "adolescen*" OR "teen*" OR
"girl*" OR "women"

[1] AND [2

1] AND [2] AND [3]

Epistemonikos: Delay/Interval - Search date July 31, 2019 (all
text words)
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[1] "Preconception Care" OR ‘"periconception" OR '"pre-
pregnancy" OR "preconception"

[2] "pregnancy interval® OR "birth spacing" OR "first birth in-
terval" OR "interpregnancy interval" OR "pregnancy spacing" OR
"family planning" OR "delaying childbearing" OR "delaying preg-
nancy" OR "delay pregnancy"

[3] "reproductive aged women" OR "adolescen*' OR "teen*' OR
women

[1] AND [2]

[1] AND [2] AND [3]

Epistemonikos: Iron/Folic acid- Search date July 31, 2019 (all
text words)

[1] "Preconception Care" OR ‘"periconception® OR "pre-
pregnancy" OR "preconception"

[2] "iron folic acid" OR "iron folic acid" OR "folic acid"

[3] "reproductive aged women" OR "adolescen*" OR "teen*" OR
women

[1] AND [2] AND [3]

Scopus (Elsevier): Delay/Interval - Search date July 31, 2019 (all
text words)

[1] "Preconception Care" OR ‘"periconception" OR "pre-
pregnancy" OR "preconception"

[2] "pregnancy interval*" OR "birth spacing" OR "first birth in-
terval" OR "interpregnancy interval" OR "pregnancy spacing" OR
"family planning" OR "delaying childbearing" OR "delaying preg-
nancy" OR "delay pregnancy"

[3] "reproductive aged women" OR "adolescen*" OR "teen*" OR
women

[1] AND [2]

[1] AND [2] AND [3]

Scopus (Elsevier): Iron/Folic acid - Search date July 31, 2019 (all
text words)

[1] "Preconception Care" OR ‘"periconception" OR "pre-
pregnancy" OR "preconception"

[2] "iron folic acid" OR "iron folic acid" OR "folic acid"

[3] "reproductive aged wom*"' OR "adolescen*" OR "teen*"
OR wom*

[1] AND [2] AND [3]

Differed search terms were used for HMIC, Popline (the database
retired in 2019),Dissertation Abstracts International, WHO's Global
Health Library, WHO Reproductive Health Library, and the WHO nu-
trition databases, Journal of Librarianship and Information Science, In-
ternational Food Policy Research Institute, National Bureau of Economic
Research, United States Agency for International Development, World
Bank, and Google Scholar. The last search was performed on July 31,
2019, and there was no restriction placed on publication date.





