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Gestational weight gain and obesity: is 20 pounds too much?
Michelle A. Kominiarek, MD; Neil S. Seligman, MS, MD; Cara Dolin, MD; Weihua Gao, MS; Vincenzo Berghella, MD;
Matthew Hoffman, MD; Judith U. Hibbard, MD

OBJECTIVE: To compare maternal and neonatal outcomes in obese
women according to weight change and obesity class.

STUDY DESIGN: Cohort study from the Consortium on Safe Labor of
20,950 obese women with a singleton, term live birth from 2002-
2008. Risk for adverse outcomes was calculated by multiple logistic
regression analysis for weight change categories (weight loss [<0 kg],
low [0-4.9 kg], normal [5.0-9.0 kg], high weight gain [>9.0 kg])
in each obesity class (I 30.0-34.9 kg/m2, II 35.0-39.9 kg/m2, and III
�40 kg/m2) and by predicted probabilities with weight change as a
continuous variable.

RESULTS: Weight loss was associated with decreased cesareans for
class I women (nulliparas odds ratio [OR], 0.21; 95% confidence in-
terval [CI], 0.11e0.42; multiparas OR, 0.61; 95% CI, 0.45e0.83) and
increased small for gestational age infants (class I OR, 1.8; 95% CI,
1.3e2.5; class II OR, 2.2; 95% CI, 1.5e3.2; class III OR, 1.7; 95% CI,
1.1e2.6). High weight gain was associated with increased large for

gestational age infants (class I OR, 2.4; 95% CI, 1.9e2.9; class II OR,
1.7; 95% CI, 1.3e2.1; class III OR, 1.6; 95% CI, 1.3e2.1). As weight
change increased, the predicted probability for cesareans and large for
gestational age infants increased. The predicted probability of low
birthweight never exceeded 4% for all obesity classes, but small for
gestational age infants increased with decreased weight change. The
lowest average predicted probability of adverse outcomes (cesarean,
postpartum hemorrhage, small for gestational age, large for gesta-
tional age, neonatal care unit admission) occurred when women (class
I, II, III) lost weight.

CONCLUSION: Optimal maternal and neonatal outcomes appear to
occur when weight gain is less than current Institute of Medicine
recommendations for obese women. Further study of long-term out-
comes is needed with respect to gestational weight changes.
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O besity has reached epidemic pro-
portions, estimated at 35.7% for

adults in the United States.1 The preva-
lence of obese reproductive age women
(20-39 years) increased by 64% between

1988-1994 and 2007-2008, accounting
for the greatest increase in obesity for
women of any age category.2 The obesity
epidemic and its associated obstetric and
neonatal complications has highlighted

the issue of gestational weight gain
(GWG). Regardless of maternal weight
status, high GWG has been associated
with both maternal (eg, cesarean de-
liveries, long-termweight retention) and
offspring risks (eg, larger infants, child-
hood obesity).3-8 Although the evidence
is less consistent, an association between
higher GWG and gestational diabetes
and preeclampsia has also been re-
ported.9-12 On the other hand, lowGWG
and weight loss have also been associated
with maternal ketonemia and fetal
growth restriction.13

According to conventional wisdom,
pregnancy is a time for weight gain, not
for dieting or weight loss. Typically, an
additional 300 calories per day is rec-
ommended for appropriate fetal growth
and this was reflected in the 1990 Insti-
tute of Medicine report on Nutrition
During Pregnancy.14 More recently, in
2009, the Institute of Medicine pub-
lished revised guidelines for GWG.
Important updates included a range of
5e9 kg (or 11-20 lbs) for GWG in obese
women, defined by a prepregnancy
body mass index (BMI)�30 kg/m2. This
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differed from the prior recommenda-
tion of “at least 15 pounds.”13 Notably,
all obese women, were grouped into 1
category as a result of insufficient data
from women in individual obesity clas-
ses (ie, obesity classes I-III) and the
inability to draw statistically sound
conclusions for GWG for the separate
obesity classes. Behavioral interventions
for women who are obese at conception
have shown some success at meeting
GWG recommendations,15 but limited
evidence suggests that lower GWG or
weight loss (ie, gestational weight
change) in this population may improve
maternal and neonatal outcomes.12,16,17

Given the nationwide rise in obesity as
well as the influence of GWG on
maternal and neonatal outcomes, we
hypothesized that the current recom-
mendations (up to a 20 pound weight
gain) were too high for obese women
and required closer scrutiny into each
of the obesity classes. The objective
of our investigation was to evaluate
maternal and neonatal outcomes at
birth in obese women by weight change
and BMI class.

MATERIALS AND METHODS

The Consortium on Safe Labor is a
retrospective, observational, electronic
database acquired from 12 institutions
(19 hospitals) across 9 American College
of Obstetricians and Gynecologists
(ACOG) districts in the United States.
The complete database contains 233,730
births resulting from 228,562 deliveries.
Although the data were collected from
2002 to 2008, 87% of the births in the
database occurred between 2005 and
2007. Extensive data were collected on
each delivery including demographics,
prenatal complications, labor and de-
livery information, and maternal and
neonatal outcomes. Validation studies
on 4 outcomes (shoulder dystocia, ce-
sarean delivery for nonreassuring fetal
heart rate, neonatal intensive care unit
[NICU] admission for respiratory con-
ditions, and neonatal asphyxia) were
performed by hand-abstraction of el-
igible charts. Most variables reviewed
were highly accurate when comparing
data from the electronic database and
the hand-abstraction. Further detail
regarding the database is available.18,19

Inclusion criteria for the current study
were a prepregnancy BMI �30 kg/m2

and known gestational weight change in
a singleton, term (�37.0 weeks), live-
born gestation. If a woman contributed
more than 1 pregnancy to the database,
only the first pregnancy was analyzed to
maintain the independence of the ob-
servations. Class I-III obesity was defined
according to the World Health Organi-
zation (WHO) criteria as class I 30.0-
34.9 kg/m2, class II 35.0-39.9 kg/m2, and
class III�40 kg/m2.20Weight change was
defined as the difference between the
self-reported prepregnancy weight and
delivery weight. The weight change
categories were defined as weight loss,
low (0-4.9 kg), normal (5.0-9.0 kg), and
high (> 9.0 kg). The weight change cat-
egories were chosen for their simplicity,
ease of clinical use, and were also
modeled after those of another investi-
gation.21 Although the range of gesta-
tional weight change was�55 kg to 77 kg
in the current cohort, this range was
restricted to �20 kg to 50 kg to reflect a
more clinically plausible value, also
similar to the range chosen in another
study.22 In doing so, only 70 women or
0.3% of the cohort was excluded.

Maternal demographics and charac-
teristics included age, race/ethnicity,
marital status, insurance, parity, smoking
status, prior cesarean delivery, pregesta-
tional diabetes, chronic hypertension,
and gestational age at delivery. The pri-
mary maternal outcomes were operative
vaginal delivery, cesarean delivery, and
postpartum hemorrhage. The primary
neonatal outcomes were birthweight,
shoulder dystocia, 5 minute Apgar score
<7, and NICU admission. Small and
large for gestational age infants (SGA,
LGA) were defined by birthweights
<10th% or>90th%, respectively, for the
gestational age at birth.23 Low birth-
weight (LBW) and macrosomia were
defined by birthweights <2500 g or
>4500 g, respectively.

All analyses were stratified by obesity
class (I, II, III). For the maternal de-
mographics and characteristics, Pearson
c2, and analysis of variance tests were
used to statistically compare the asso-
ciation between categorical and con-
tinuous variables, respectively, and

FIGURE 1
Flow diagram for participant selection

BMI, body mass index.
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