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Background: Obesity and gestational weight gain impact maternal and fetal risks. Gestational weight
gain guidelines are not stratified by severity of obesity.

Aim: Conduct a systematic review of original research with sufficient information about gestational
weight gain in obese women stratified by obesity class that could be compared to current Institute of
Medicine guidelines. Evaluate variance in risk for selected outcomes of pregnancy with differing

I(eé)ywords: gestational weight gain in obese women by class of obesity.
\?Veeisgll?t/ gain Methods: A keyword advanced search was conducted of English-language, peer-reviewed journal

articles using 3 electronic databases, article reference lists and table of content notifications through
January 2015. Data were synthesized to show changes in risk by prevalence.
Findings: Ten articles met inclusion criteria. Outcomes assessed were large for gestational age, small for
gestational age, and cesarean delivery. Results represent nearly 740,000 obese women from four
different countries. Findings consistently demonstrated gestational weight gain varies by obesity class
and most obese women gain more than recommended by Institute of Medicine guidelines. Obese women
are at low risk for small for gestational age and high risk for large for gestational age and risk varies with
class of obesity and gestational weight gain. Research suggests the lowest combined risk of selected
outcomes with weight gain of 5-9 kg in women with class I obesity, 1 to less than 5 kg for class Il obesity
and no gestational weight gain for women with class III obesity.
Conclusions: Gestational weight gain guidelines may need modification for severity of obesity.
© 2015 The Authors. Published by Elsevier Australia (a division of Reed International Books Australia Pty Ltd)
on behalf of Australian College of Midwives. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction 2009 IOM report Weight Gain During Pregnancy: Reexamining the

Guidelines (hereafter referred to as IOM recommendations)’ included

The rising prevalence of obesity is a global problem.! Pre-
pregnant obesity is associated with risks for gestational hyperten-
sion, gestational diabetes, instrumental vaginal delivery, cesarean
delivery,”™* and higher birth weight.>” The odds ratios for these
outcomes directly increase with pre-pregnant body mass index
(BMI).23

Data indicate that women are gaining more weight in pregnancy
than recommended by the Institute of Medicine (IOM).° The
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revision of the BMI categories consistent with World Health
Organization (WHO)® definitions, shown in Table 1, and revision
of the recommended gestational weight gain (GWG) in obese women
from a suggested absolute of 6.8 kg (kg;15 pounds) to a range 5-9 kg
(11-20 pounds). However, these 2009 guidelines, that aim to
optimize outcomes of pregnancy, do not provide GWG recommen-
dations for the different classes of obesity (I, II, and III) as defined by
the National Institutes of Health® and WHO because there was a
paucity of data available to inform guidelines by severity of obesity.”

The purpose of this systematic review was to identify and
analyze previous research that gave sufficient information to be
compared to the current IOM recommendations for obese women
stratified by class of obesity and by varying GWG or gestational
weight loss (GWL). A specific aim was to determine through
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Table 1
World Health Organization body mass index classification and 2009 Institute of
Medicine gestational weight gain recommendations.

Classification BMI (kg/m?) IOM recommended GWG, lbs (kg)

Underweight <18.5 28-40 (12.5-18)
Normal weight 18.5-24.9 25-35(11.5-16)
Overweight 25-29.9 15-25 (7-11.5)
Obese >30 11-20 (5-9)
Class 1 30-34.9

Class II 35-39.9

Class III >40

BMI, body mass index; GWG, gestational weight gain; kg, kilograms; IOM, Institute
of Medicine; Ibs, pounds; m?, meters squared.

evidence synthesis, if different GWG recommendations for women
with different classes of obesity are supported. Publications prior
to 2009 were included if the data could be compared to the current
IOM recommendations.” Our review focuses on consistently
reported three key pregnancy outcomes across the studies: small
for gestational age (SGA), large for gestational age (LGA), cesarean
delivery.

2. Methods

Our systematic review addressed the following questions in
relationship to women with pre-pregnancy obesity stratified by
class I, II and III:

1. What is the range of gestational weight gain in obese women, and
does it vary with severity of obesity?

2. What is the risk for LGA and SGA in obese women, and does it vary
with severity of obesity or GWG?

3. What is the risk for cesarean delivery and does it vary with severity
of obesity and GWG?

A literature search was conducted of English-language, peer-
reviewed journal articles with an undefined beginning year
through January 2015 using the keywords of obese or obesity,
gestational weight gain, and outcomes of pregnancy. A combina-
tion of these keywords was used in subject headings including the
advanced search criteria. Articles were identified via extensive
electronic searches of standardized computer databases, including
the Cumulative Index to Nursing and Allied Health Literature
(CINAHL), PubMed, EMBASE, reviews of reference lists in retrieved
publications and through table of content notifications from a
variety of peer-reviewed journals. The inclusion criteria were

original research articles in which GWG or GWL was associated
with LGA, SGA or cesarean delivery outcomes in obese women and
results could be evaluated by severity of obesity and compared to
the 2009 IOM recommendations for GWG. The search from the
standardized computer databases yielded 824 articles. Twenty
articles were retained for full review (see Fig. 1). We eliminated
studies if results for the selected outcomes of pregnancy were not
reported by the current parameters that define class I, Il and III
obesity, for each obesity class and if results could not be
interpreted in relationship to the current IOM recommendations
for GWG and GWL. If it appeared that data from a study might exist
to fit our criteria, authors were directly contacted for such data. We
were unable to retrieve usable data from this method.

Fig. 1 shows the flowchart depicting the search strategy and
details of inclusion and exclusion. For the 20 articles retained for a
full review, published guidelines for assessing risk in observational
studies were used to systematically assess study bias'®!! and each
author independently appraised the studies. When discrepancies
in evaluation occurred, the differences were discussed until
consensus was reached. Each co-author provided interpretation
and summary conclusions. Reference lists of each of the 20 articles
retained for full review were examined but no additional articles
were identified that met our inclusion criteria.

All articles provided GWG information in kilograms with three
exceptions. For these articles, weight was originally reported in
pounds and converted by the authors to kilograms.!?~'* If GWG
was reported as a range, GWG figures used the median points of
range. Data on prevalence for each outcome by obesity class and by
varying amounts of GWG and GWL were extracted from the
retained articles. These data were graphed to provide a summary of
the relationships between GWG and outcomes of interest as
reported by each of the reviewed articles.

3. Results
3.1. Characteristics of studies reviewed (Table 2)

Ten relevant articles met the search and inclusion criteria and
represent nearly 740,000 obese women from four different
countries as summarized in Table 2. Because all studies were
observational, risk for bias was similar across all studies. Five
studies derived data from a state or regional cohort,'?"' four from
national cohorts,!”182921 and one from a single academic hospital
database.'® Seven studies used women’s self-reported pre-
pregnancy weight to calculate total GWG.'>"'>17-19 The most
common covariates in study analyses were maternal age, parity,

Searched on unspecified beginning date through January, 2015 using keywords:
obese, obesity, gestational weight gain, outcomes of pregnancy

| CINAHL-151 | | PubMed-299 | | EMBASE-374 |

824

804 excluded for duplication or did not fit inclusion criteria

10 excluded for the following reasons:

20 retained for full review

10 retained

- 6 did not provide results by 3 classes of obesity
- 2 results could not be compared with the IOM
recommendations
-2 no results by GWG and obesity severity

Fig. 1. Search summary.
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