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Proposal
Global, regional and national optimal gestational weight gain in pregnant women:

a systematic review and meta-analysis

Background and rationality

The monitoring gestational weight gain (GWG) during pregnancy reflects of measuring
nutritional status and physical activity during pregnancy. The effects of gestational
weight gain on perinatal outcomes have been well recognized. A systematic review of the
outcomes of maternal weight gain have suggested that low birthweight (LBW), small for
gestational age (SGA), macrosomia and large for gestational age (LGA) have strong
correlations with gestational weight gain, while cesarean section has a moderate
correlation and preeclampsia has a weak correlation with gestational weight gain.! The
updated guideline by the Institute of Medicine in the US regarding appropriate
gestational weight gain published in 2009. There is no comprehensive updated review for

appropriate GWG during pregnancy globally.

Aim: The main aim of this study is to determaine the appropriate gestational weight gain
(GWG) for women at global, regional level.

Objective: We will conduct a systematic review with meta-analysis of the literature to
assess appropriate GWG and its range for each maternal body mass index (BMI)
category (underweight, normal, overweight, or obesity) at the global, regional, and
country level.

Methods

Population: All pregnant women
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Exposure: GWG and it will be defined as the differences between the weights recorded
at the third trimester closed to the date of delivery and the weight recorded at the
pre-pregnancy or first antenatal visit. First visit in in the first trimester will be treated
as fist antenatal visit.

Outcomes: Small for gestational age (SGA) or large for gestational age (LGA)

Study Inclusion criteria:

e Pregnant women aged 15-49 years

®

Singleton deliveries

Self-reported weight as well as measured weight

Population-based cohort studies particularly prospective or retrospective types

No restrictions on language or time.

No restrictions on country or region.

Published articles and unpublished work including conference proceedings, and

working papers.

Multiple publication from the same study data: if they provide mutually exclusive
information, both publications were included

Study exclusion criteria:

e Women weights recorded after first trimester.

e Cross-sectional studies and case-control studies

High risk population in the cohort: women with HIV/AIDS, malaria, heart diseases,

diabetes, preeclampsia or pregnancy-induced hypertension

RCTs addressing the any intervention during pregnancy

Systematic review

Search Strategy:
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We will conduct a systematic review with meta-analysis according to Meta-analysis of
Observational Studies in Epidemiology (MOOSE) census statement.> We will perform a
search for studies on maternal anthropometry and risk of perinatal outcomes particularly
SGA or LGA with the assistance of an information specialist. A comprehensive literature
review using the databases PubMed, EMBASE, CINAHL, and British Nursing Index will
be performed with the assistance of an information specialist. A separate search of Web
of Science will be undertaken in order to capture any grey literature. Further searches for
eligible studies were conducted by reviewing references within identified papers and
relevant journals. No limit will be applied to the databases either in terms of publication

date or language, with all databases searched from inception.

Three search themes will be merged using the Boolean operator “AND.” The first theme,
pregnant women, combined exploded versions of Medical Subject Headings pregnant
women OR pregnancy OR title and abstract text mother* OR pregnan® OR gravid OR
obstetric OR antenatal OR antepartum OR gestation®. The second theme, maternal
anthropometry, combined exploded versions of Medical Subject Headings terms Body
Mass Index OR Body Weight OR gestational weight gain OR title and abstract text BMI*
OR weight* OR attained weight OR height*. The third theme, pregnancy outcomes

combined exploded versions of Medical Subject Headings terms infant, low birth weight
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OR gestational age, OR birth weight OR text words small for gestational age OR birth
weight.

Study Quality Assessment Checklist: We empioyed a specific a specific checklist to
assess the methodological quality of all included cohort studies using the Newcastle—
Ottawa Scale (NOS) recommended by Wells and colleagues.> Two authors will assess
the study quality independently.

Data Extraction Strategy: Two authors will manually enter data into a standard data
extraction form for each study and then synthesize into tables.

Measurement of appropriate GWG: Appropriate GWG and its ranges differ according

to maternal body mass index (BMI) at pre-pregnancy or first trimester. The range of
optimal GWG will be determined depending on the joint predicted risk of either SGA or
LGA births in relation to maternal BMI categories (underweight, overweight, or obesity)
proposed by WHO.

Analysis: We will summarize baseline characteristics, cases and events in exposed and
non-exposed cohorts, and odds ratio (OR) or relative risk (RR) according to individual
study sample size and design. RR will be used as the common outcome measure in
observational studies. Where the incidence of an outcome is not common (<10) in the
study population, the OR is approximately equivalent to RR, but this is not true for
common outcomes of interest. In these cases, we will convert OR into RR according to

Zhang’s proposed methodology.! We will directly consider RRs when a study reports
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hazard ratios and incidence density ratios. If the RR or OR is unavailable, we will
estimate the unadjusted RR with 95% CI from raw data and use this estimate in the

meta-analyses. We will estimate mean difference for continuous data.

Pooled risk estimates will be performed according to maternal BMI categories. If
random-effects analyses will be conducted, the results will be presented as the average
treatment effect with 95% confidence intervals, and the estimates of Tau? and I2. If there
are few studies, or small sample size, it may be impossible to estimate between-study
variance with any precision. In that case a random-effects analysis would provide poor
estimates of the distribution of intervention effects, therefore we would use a fixed-effect
model. We used Funnel plots and Egger’s regression asymmetry test to examine
publication bias.? To account for these publication biases in meta-analysis, we

additionally performed trim-and-fill procedures.?

We will perform subgroup and meta-regression analyses according to study design,
sample size, confounding factors, study quality, World Bank country income category,
WHO regions, ethnicity, and country-specific. We will undertake sensitivity analyses to
determine differences in summary effects by dropping a small number of highly

influential studies.
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