REVIEW ARTICLE

Obesity in Pregnancy: A New Chapter in Obstetrics
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A b s t r ac t
Obesity is a worldwide health problem affecting more than 35% of the adult population in the USA. Obesity is the greatest epidemic ever
experienced by humans and resulting from increasing population increasing lifespan, urbanization, plentiful food and physical inactivity. The
rate of obesity has doubled over the past decade. Percentage of women who are overweight or obese has increased by 60% over the past 30
years. The mean BMI has increased over the past 20 years leading to adverse metabolic effects on blood pressure, cholesterol and triglyceride
concentration and insulin resistance, thereby increasing the risk: (1) for coronary disease and ischemic stroke, (2) for type 2 diabetes, and (3) for
polycystic ovary syndrome (PCOS). Maternal obesity in pregnancy (MOP) has been associated with fertility implications both genders pregnancy
complication, such as preterm delivery, shoulder dystocia, and adverse outcome including hypertensive disorders, gestational diabetes and need
for operative delivery (cesarean section and instrumental vaginal delivery). Maternal obesity also has a significant impact on fetal development
on neonatal period and overall on childhood development. Modification to routine prenatal care has been suggested for this population such
as screening for diabetes in early pregnancy, limiting gestational weight gain, routine ultrasound for gestational age, fetal anatomic survey
and antenatal surveillance with NST and BPP scoring and fetal echocardiography, screening for fetal aneuploidy. Obesity can affect screening
test performance. Cell-free fetal DNA screening is more likely to result in test failure, low-dose aspirin to reduce the risk of preeclampsia and
evaluation by anesthesiologist. Delivery timing and indications for labor induction should not be altered based on maternal obesity. For women
undergoing cesarean delivery, prophylactic antibiotics should be administered based on maternal weight.
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I n t r o d u c t i o n
Obesity is a worldwide health problem affecting more than 35% of
the adult population in the USA. Obesity is the greatest epidemic
ever experienced by humans and resulting from increasing
population increasing lifespan, urbanization, plentiful food, and
physical inactivity. The rate of obesity has doubled over the past
decade. Percentage of women who are overweight or obese has
increased by 60% over the past 30 years.1
Obesity is a chronic disease that increasing in prevalence in
adults, adolescents and children is defined as a body mass index
(BMI) more than 30 kg/m2 whereas overweight is defined as a BMI
between 25.0 kg/m2 and 29.9 kg/m2.
Maternal obesity, based on a BMI more than 29.9 kg/m2,
has emerged as an important risk factor in modern obstetrics
worldwide. Measuring BMI is the first step to determine the degree
of overweight. The BMI is easy to measure, reliable, and correlated
with percentage of body fat and body fat mass.1
Body mass index provides a better estimate of total body
fat compared with body weigh alone. 2 BMI classifications are
based upon risk of cardiovascular disease. 3 The recommended
classifications for BMI adopted by the NIH and WHO for Caucasian,
Hispanic, and Black individuals are:
•
•
•
•

Underweight: Less than 18.5 kg/m2
Normal weight: More than 18.5–24.9 kg/m2
Overweight: More than 25.0–29.9 kg/m2
Obesity: More than 30 kg/m2.

Obesity can further be subclassified into classes:
•
•
•

Class I: 30.0–34.9 kg/m2
Class II: 35.0–39.9 kg/m2
Class III: More than 40 kg/m2 also referred to as severe extreme
or massive obesity.

Alexandra Maternity Hospital, University of Athens, Greece
Corresponding Author: Aris Antsaklis, Alexandra Maternity Hospital,
University of Athens, Greece, Phone: +306944299699, e-mail: arisants@
otenet.gr
How to cite this article: Antsaklis A. Obesity in Pregnancy: A New
Chapter in Obstetrics. Donald School J Ultrasound Obstet Gynecol
2021;15(1):43–48.
Source of support: Nil
Conflict of interest: None

Recently, these categories have been expanded to include an
additional category of super obesity (BMI of >50 kg/m2).
About 35% of adult women worldwide are estimated to be
overweight (BMI > 25) a third of whom (297 million) are obese
(BMI > 30 kg/m2). WHO estimates obese and overweight women
BMI more than 25 to be 77% in USA, 73% in Mexico, 37% in France,
32% in China, 69% in South Africa, and 18% in India.
In European Region and especially the Eastern Mediterranean
Region and the Region of the Americas this proportion exceeds
50%. The mean BMI has increased over the past 20 years leading
to adverse metabolic effects on blood pressure, cholesterol
and triglyceride concentration and insulin resistance, thereby
increasing the risk: (1) for coronary heart disease and ischemic
stroke, (2) for type 2 diabetes, and (3) for polycystic ovary
syndrome (PCOS).
Adipose tissue is an active endocrine organ and when present
in excess, it can have dysregulatory effects on metabolic, vascular,
and inflammatory pathways in many organ systems and thereby
lead to a variety of reproductive and medical problems. Globally,
44% of diabetes, 23% of ischemic heart disease, and 7–41% for
certain cancers, particular breast cancer, attributable to overweight
and obesity.

© Jaypee Brothers Medical Publishers. 2021 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons
Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Obesity in Pregnancy: A New Chapter in Obstetrics
For example, obesity-related insulin resistance and abnormalities
in inflammatory pathways can affect placental growth and function,
and have been linked to development of preeclampsia.4 Epigenetic
changes induced by fetal exposure to increased levels of glucose,
insulin, lipids, and inflammatory cytokines may play a role in the
long-term outcome of offspring. These in utero effects may result
in permanent or transient changes in metabolic programming,
leading to adverse health outcomes in adult life (fetal origins of
adult disease theory, Barker hypothesis).5,6
The obesity epidemic extends to the pregnant population,
with 40% of women qualifying as either overweight or obese, and
28% of pregnant women qualifying as obese. Causes for maternal
obesity are complex and multifactorial. Societal factors such as lack
of knowledge regarding nutrition, lack of access to healthy food and
limited opportunities for physical activity have negative impacts
on maternal and fetal wellbeing.
Maternal obesity in pregnancy (MOP) has been associated with
fertility implications both genders pregnancy complication, such as
preterm delivery, shoulder dystocia, and adverse outcome including
hypertensive disorders, gestational diabetes and need for operative
delivery (cesarean section and instrumental vaginal delivery).7
Maternal obesity also has a significant impact on fetal
development on neonatal period and overall on childhood
development.8
More women enter pregnancy with a BMI more than 30 kg/m2
leading to an increased risk of complications during pregnancy and
delivery. Their infants tend to be born larger and are at greater risk
of becoming obese and developing type 2 diabetes as children
and adolescents. These women also tend to retain more weight
after birth.
There is increasing evidence that obesity has its origin in
early life. Predisposition is based on interactions between the
genome and environmental influences acting through epigenetic
modifications. Individuals most at risk are those whose ancestral line
has made a rapid transition from traditional to a westernized style
of life. This process involves not only metabolism but also behavior.
In recent years, there has been growing interest on how in utero
exposures predispose infants to diseases throughout the life span.
David Barker reported that people with a history of low-birth
weight were at elevated risk of coronary artery disease later in
life and theorized that the origins of complex diseases may stem
from intrauterine exposures (Barker hypothesis). Thus, MOP may
significantly affect life ex utero for years to come.9–11
Obesity is associated with increased risk of almost all pregnant
complications, such as gestational hypertension, preeclampsia,
gestational diabetes mellitus (GDM), delivery of a large for
gestational age (LGA) infant, and a higher incidence of congenital
defects all occur more frequently than in women with normal
BMI.12 Cesarean section rates are higher and anesthesia may be
problematic and spontaneous preterm labor.

more than one miscarriage were 16.6% for obese women, 11.8%
for overweight women, and 10.7% for normal-weight women.13,14
The cohort of women with recurrent early miscarriage was
small but showed a higher risk for recurrent early miscarriage in
obese vs normal-BMI women [0.4 vs 0.1%, odds ratio (OR) 3.51,
95% confidence interval (CI) 1.03–12.01]. Differences in patient
characteristics and study designs, however, limit the validity of
these findings. If the early excess loss of euploid embryos among
overweight and obese women is confirmed, one mechanism may be
an unfavorable hormonal environment related to obesity. Another
mechanism may involve inflammatory changes related to PCOS.
PCO has been associated with miscarriage rate 20–40% higher than
the baseline in the general obstetric population.15,16
A stronger link has been demonstrated between obesity and
stillbirth with one meta-analysis showing more than twice the risk
of stillbirth compared with patients with normal BMI.17
Take-home message is that increased risk of miscarriage in
obese women is due to: (1) Impaired folliculogenesis and poor
oocyte quality, (2) Impaired endometrial receptivity, (3) A higher
prevalence of PCOS among overweight and obese women, and (4)
ART can help to select healthy embryo.
The British Fertility Society guidance suggests that fertility
treatment should be deferred until BMI is less than 35 kg/m2.

M at e r n a l C o m p l i c at i o n s
P r e g n a n c y

Gestational Diabetes

of

Obesity

in

Antepartum Complications of Obesity in Pregnancy
Early Pregnancy Loss and Stillbirth
In a 2011 systematic review including six retrospective studies and
a total of 28,538 women [3,800 obese (BMI > 28 or 30 kg/m2), 3,792
overweight (BMI 25–29 kg/m2), and 17,146 normal weight (BMI < 25
kg/m2)], the percentages of spontaneously conceiving women with
44

Pregnancy-associated Hypertension
There is an association between obesity and hypertensive disorders
during pregnancy. Several observational studies demonstrate an
association between obesity and gestational hypertension with a
reported 2.5-fold to 3.2-fold increased risk.18
Maternal weight and BMI are independent risk factor for
preeclampsia, as well other hypertensive disorders.19,20
Obesity contributes to hypertension by multiple mechanisms:
(1) By reduction of available nitric oxide due to oxidative stress,
due to increased inflammation and free fatty acids, and lower
concentration of circulating antioxidants; (2) By increase of
sympathetic tone; and (3) By increased release of angiotensin
gen by adipose tissue. In a systematic review of 13 cohort studies
comprising nearly 1.4 million women, the risk of preeclampsia
doubled with each 5–7 kg/m2 increase in prepregnancy BMI.21,22
Weight loss reduces the risk of preeclampsia and weight loss prior
to pregnancy is encouraged in overweight and obese women to
decrease the risk of adverse outcome.

Low-dose Aspirin
Obese women with additional risk factors for development of
preeclampsia may benefit from treatment with low-dose aspirin
(81 mg). In 2014, the United States Preventive Services Task Force
(USPSTF) reviewed the available literature and concluded that
obesity, defined as BMI more than 30 kg/m2, was a moderate risk
factor for preeclampsia and recommended consideration of lowdose aspirin if the patient has several moderate risk factors.
The prevalence of GDM is significantly higher in obese women
than in general obstetrical population, and the risk increased with
increasing maternal weight and BMI.23,24 The increased risk of GDM
is related to an exaggerated increase in Muslim resistance in the
obese state.25 In a systemic review and meta-analysis found that
the overall risk for GDM in obese women was 3.76 times higher than
in non-obese patients with the prevalence of GDM in increasing by
0.92% for every increase of 1 kg/m2 increase in BMI.24
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Indicated and Spontaneous Preterm Birth
The literature is conflicting regarding the association between
preterm delivery and obesity. Obesity increases the risk of
medically indicated preterm delivery, primarily due to obesityrelated maternal disorders, such as hypertension, preeclampsia,
and diabetes. In 2010, systematic review of maternal overweight
and obesity and risk of preterm birth, overweight and obese
women were at increased risk of induced preterm birth compared
with women of normal BMI and the risk increased with increasing
weight. 26 Whether obesity increases the risk of spontaneous
preterm birth is less clear. Swedish study observed a relationship
between severity of obesity and the risk of spontaneous extremely
preterm delivery (23–27 weeks) but not for very preterm or
moderately preterm.27
It has been shown that there is an independent association
between PCOS and spontaneous preterm birth. The precise
mechanism by which PCOS modulates the risk for spontaneous
preterm birth or cervical insufficiency, independent from or as part
of the obesity effects, has not been well defined, but may related
to changes to relaxin levels (increased) that weaken the cervical
collagen matrix.

Postterm Pregnancy
There are evidence supports an association between obesity
and postpartum pregnancy (OR 1.2–1.7) beyond 41 weeks and 42
weeks gestation.23,28 The mechanism by which obesity prolongs
pregnancy has not been determined. One hypothesis is that
gestational age calculated from last menstrual period (LPM)
overestimates true fetal age because obese women tend to be
oligo-ovulatory. This hypothesis is supported by studies of early
ultrasound assessment of gestational age in this population that
found the expected day of delivery (EDD) by LMP was earlier than
the EDD by ultrasound.29,30

Multifetal Pregnancy
It has been observed an increased incidence of dizygotic but not
monozygotic, twins among obese gravidas. In an analysis of 51,783
pregnancies (561 twin) in the Collaborative Perinatal Project, the
incidence of dizygotic twins in women with BMI more than 30
kg/m2 and less than 25 kg/m2 was 1.1% and 0.5% respectively.31
These data were derived from patients in 12 hospitals in the USA.
The association of obesity with dizygotic twinning has been
attributed to elevated follicle-stimulating hormone (FSH) levels in
obese women.

Intrapartum Complications of Obesity in Pregnancy
Induction
Obese women are at increased risk for labor induction due to
their increased risk for pregnancy complications and then are at
increased risk for induction failure. In one study, obese women
overall were twice as likely to experience a failed induction as
normal-weight women and the risk increased with increasing
class of obesity.32 Induction of labor in obese women, takes longer
than spontaneous labor (which is already longer), labor duration
and progress inversely related to maternal weight and failure to
respond to prostaglandin cervical ripening. Obese women are
poorer responders to oxytocin during induction and for each
additional 10 kg of maternal weight, 17% increase in risk of cesarean

in these induction RCT obese women significantly more likely to
fail oxytocin augmentation (require cesarean for dystocia despite
augmentation).

Cesarean Section Delivery
Obesity is a risk factor for both elective and emergency cesarean
delivery and the risk increases with increasing maternal weight and
BMI. Obesity related pregnancy complications, higher infant birth
weight, and increased frequency of preterm and postterm delivery
account for some of the excess risk of cesarean delivery.33,34
However, obesity appears to be an independent risk factor for
cesarean section. One meta-analysis demonstrated obese had a
cesarean section risk that was 2.05 times higher than patients with
normal weight (OR 1.86–2.27] and severe obese gravidas had a
cesarean section risk that was 2.89 times higher than normal weight
parents (OR 2.28–3.79).35
Cesarean in obese gravidas can be more technically challenging
with increasing operative time, higher rates of postoperative
wound complications, and higher rate of inflection, prolonged
hospitalization, clotting disorders, and respiratory airways
complications.
One-third of maternal deaths associated with obesity
complications may following cesarean delivery. Observational
studies have consistently reported that a trial of labor after a
cesarean delivery is less likely to result in vaginal birth in obese
women and had been found that increasing BMI to be inversely
associated with successful trial of labor after cesarean section.

Anesthesia: Complications
Placing regional anesthesia has been shown to be more difficult in
obese women, often requiring multiple attempts at needle insertion
and more frequently resulting in failure of regional anesthesia
placement. Intubation for general anesthesia can also be more
difficult in obese patients.

Timing and Route of Delivery
Delivery by the estimated due date has been recommended to
reduce the risk of stillbirth and complications from continued fetal
growth. The following criteria were used to be delivered by the due
date (1) prepregnancy BMI more than 40 kg/m2, (2) prepregnancy
BMI 35–39.9 kg/m2 plus GDM or macrosomia, or (3) prepregnancy
BMI 30–34.9 kg/m2 plus gestational diabetes and LGA fetus.36 This
protocol did not increase cesarean section rate. Fetal death does not
change. Induction by the estimated date of delivery is reasonable
and does not appear to increase cesarean delivery. The route of
delivery should be based on standard obstetric indications. Planned
cesarean delivery is not associated with less morbidity than planned
vaginal delivery.37

Complications Related to Macrosomia
Obesity has been shown to be associated with prolonged or
dysfunctional labor and is a well-established risk factor for fetal
LGA, conferring between a 2-fold and 3-fold increased risk. Several
studies have reported that increasing prepregnancy weight as a
result, the obese gravida is at increased risk of delivering a LGA infant
and may be related to maternal and fetal hyperinsulinemia.38–40 This
relationship persists even after adjusting for gestational diabetes
and gestational weight gain and has also been described among
obese adolescent gravidas.
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The literature is conflicting regarding the risk of shoulder
dystocia among obese gravidas. Two large retrospective cohort
studies found that shoulder dystocia risk is increased among obese
women, an even larger population-based cohort study, including
more than 400,000 pregnant women found obesity to be associated
with increased rates of macrosomia but not an increased incidence
of shoulder dystocia.41
Other potential intrapartum complications of macrosomia
include dysfunctional labor, operative intervention (forceps or
vacuum vaginal delivery, cesarean section), maternal genital tract
laceration, and postpartum hemorrhage.

Postpartum Complications of Obesity
Thromboprophylaxis
Obesity, the postpartum state, and cesarean delivery are
independent risk factors for venous thromboembolism (VTE).
American College of Obstetricians and Gynecologists (ACOG)
endorses universal use of pneumatic compression devices at the
time of cesarean delivery and both mechanical and pharmacologic
thromboprophylaxis in woman at high risk of VTE undergoing
cesarean. The risk for postpartum VTE in women with class I, II,
and III obesity was OR 2.5, 2.9, and 4.6, respectively, compared with
women whose BMI was normal.42

Childhood Obesity
Obese parent increases the risk of obesity by 2-fold to 3-fold, and up
to 15-fold if both parents are obese. Maternal obesity is important
because ultrauterine nutritional excess and development in such
an environment may lead to permanent changes of fetal metabolic
pathways and thereby increase the risk of childhood and adult
diseases related to these pathways, such as obesity, diabetes,
hypertension, and cardiovascular disease. However shared genetic
or familiar lifestyle also plans a role.

Congenital Anomalies
Obese women are at increased risk for having a fetus with
congenital anomalies comparing with pregnancies in women
with a normal BMI. The risk appears to increase with an increasing
degree of maternal obesity. Congenital anomalies including neural
tube defects (NTDs), cardiac malformations, facial defects, and limb
reduction anomalies (OR 1.34).43 The mechanism is not well defined
but is likely related to an altered nutritional milieu during fetal
development. Two meta-analyses have been recently published
and document an increased risk of NTDs in fetuses of the obese
gravida with pooled ORs of 1.70 and 1.87, spina bifida (OR 2.24),
hydrocephaly (OR 1.68), cardiovascular anomalies (OR 1.30), septal
anomalies (OR 1.20), cleft palate (OR 1.23), cleft lip and palate (OR
1.20), anorectal atresia (OR 1.48), and limp reduction anomalies
(OR 1.34).
In contrast, the risk of gastroschisis was significantly reduced
(OR 0.17). Systematic reviews have shown that as the severity of
maternal obesity increased the risk for NTD and congenital heart
defects also increased.44 Obese women do not experience the
typical reduction in NTD risk associated with standard doses of
folic acid. Supplementation, suggesting that folate deficiency
may not be the underlying etiology of NTDs in obese women.45 It
has been demonstrated that bariatric surgery does not decrease
congenital anomalies.
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M a n ag e m e n t

of

Obesity:

in

G e n e r a l

First-line of management: Lifestyle damages like modification of
diet, physical activity, and daily habits.
Second-line of management: Introduction of pharmacotherapy for
patients with BMI more than 25 kg/m2.
Third-line of management: Bariatric surgery for treatment of extreme
obesity.

Prepregnancy Weight Management
Ideally, weight loss with the goal of a normal BMI should be
attempted before conception in order to plan reproduction. Obese
women and the care providers should discuss about the adverse
effects of obesity on fertility, the potential pregnancy complication
associated with obesity and about the benefits of weight loss
before attempting to conceive. ACOG recommends weight loss
through a healthy diet of caloric restriction in combination with
aerobic exercise.
Obese women are encouraged to undertake a weight reduction
program and possibly adjunctive medical therapy or bariatric
surgery if indicated before attempting to conceive, because weight
loss appears to have beneficial effects on reproductive function,
pregnancy outcome, and overall health.46
Bariatric surgery is not the first-line of treatment. Bariatric
surgery refers to a heterogeneous group of procedures that
include laparoscopic adjustable gastric bounding, vertical banded
gastroplasty (restrictive procedures decrease the stomach capacity)
Roux-en-Y gastric bypass, and biliopancreatic diversion/duodenal
switch. (malabsorptive procedures decrease absorption of calories
and nutrients by shortening functional length of small intensive).
Such procedures are appropriate for women with BMI of 40 kg/m2
or greater, or with BMI of 35 kg/m2 or greater with comorbidities,
such as diabetes, coronary artery disease, and severe sleep apnea.

C o n c lu s i o n
•
•
•

•
•

Obesity in pregnancy is best defined as prepregnancy BMI more
than 30 kg/m2.
Adipose tissue is an active endocrine organ and when present in
excess it can have dysregulatory effects on metabolic, vascular
and inflammatory pathways in many organ systems.
Compared with pregnant women with BMI less than 25 kg/m2,
pregnancies among obese women are at increased risk of early
pregnancy loss, congenital anomalies, stillbirth, pregnancyassociated hypertension, preterm and postterm birth, GDM,
multifetal gestation, and birth of a LGA infant. Macrosomia may
result in shoulder dystocia or cesarean delivery.
Obese pregnant women are also at increased risk for maternal
disorders, such as sleep-related breathing disorders, carpal
tunnel syndrome, postpartum depression, and VTE.
Modifications to routine prenatal care have been suggested for
this population:
• Screening for diabetes in early pregnancy
• Limiting gestational weight gain
• Routine ultrasound for gestational age and fetal anatomic
survey
• Fetal echocardiography
• Screening for fetal aneuploidy. Obesity can affect screening
test performance. Cell-free fetal DNA screening is more likely
to result in test failure.
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•
•
•
•
•
•

Low-dose aspirin to reduce the risk of preeclampsia.
Evaluation by anesthesiologist.

Improved pregnancy outcome with routine use of antenatal
fetal surveillance with NST and BPP scoring.
Delivery timing and indications for labor induction should not
be altered solely based on maternal obesity.
For women undergoing cesarean delivery, prophylactic
antibiotics should be administered based on maternal weight.
Pneumatic compression devices should be used to prevent
postpartum VTE in all women undergoing cesarean delivery,
and both mechanical and pharmacologic thromboprophylaxis
should be administered to women at high risk of VTE. (UpToDate
2017 Obesity in pregnancy: complications and maternal
management) Nov. 7, 2017 [online] Available from https://www.
uptodate.com/contents/obesity-in-pregnancy-complicationsand-maternal-management.
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