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ABSTRACT

Obesity is increasingly being recognized worldwide as a risk factor during pregnancy.
Incidence of obesity in developing parts of world including India is rising. Maternal risk
include diabetes, hypertension and preeclampsia, increased incidence of operative delivery,
postpartum hemorrhage, infective and thromboembolic complications and anesthetic risks;
while fetal risks include miscarriage, neural tube defects, macrosomia and still births.
Obstetric units should institute appropriate guidelines, maintaining awareness of the
specific medical and obstetric problems associated with obesity. This will enable the
clinician to maximize efforts to improve maternal health and fetal outcome.
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INTRODUCTION:

Obesity is recognized as an important risk factor for various diseases. The prevalence of
obesity is increasing world wide and has been recognized by the World Health Organization
(WHO 2000) as a pandemic nutritional disorder. Currently, 24% women and 22% men in UK
are obese. (1) In USA 33% women are obese.(2) There is a greater incidence of obesity in
women of child-bearing age. A department of Health survey in England showed that 32% of
women aged 35-64 years of age are overweight (BMI 25-30Kg/m2) and 21% are obese (BMI
>30Kg/m2).(3)
The prevalence of obesity in pregnancy ranges from 8.1% to 11.8%,
depending upon the cohort studies in different countries.(4,5) A recent study showed that 1
in 5 women booking for antenatal care in 2002-2004 were obese.(6)
Routine weighing of pregnant women has become an important feature of prenatal care.
Epidemiologically pre-pregnancy weight may be considered a risk indicator, identifying
those who are at an increased risk for complications during pregnancy and poor
reproductive outcome. Pre-pregnancy weight is a crude reflection of nutritional status,
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which is largely determined by maternal genotype and environmental factors, including
woman’s life long health status, beginning at her own conception. (7)

The measurement of body fat is too complex to be of practical clinical application. Hence
surrogate measures such as the Quetlet index (Body mass index = weight in Kg/height in
metres2) are used in daily practice. This measure however suffers from two major
drawbacks in that it does not differentiate between body fat and fat free compartments.
Therefore a high BMI may indicate either increased fat or fat free mass or body composition
being affected by ethnicity, growth patterns, socio-economic, cultural and behavioral
patterns. The BMI in people of different ethnicities and background may reflect different fat
content.
The world health organization (WHO) defines normal weight, overweight, obese and grossly
obese people according to BMI (Table I)
Table I: Classification of Overweight and Obesity as per BMI
BMI (Kg/m2 )
<18.5

18.5-24.9

Remark

Underweight

Normal weight

25-29.9

Overweight /pre obese

35-39.9

Class II obesity

30-34.9
>40

Class I obesity

Class III (morbid) obesity

Pre-pregnancy:

It is widely known that anovulatory infertility is more common in obese women as
compared to those underweight. This is often associated with oligomenorrhoea and poly
cystic ovarian syndrome, although 80% of obese women had ovaries with normal
morphology on Ultrasound. (8) Weight loss can correct the menstrual irregularities and also
lead to resumption of ovulation. Obese women should be encouraged to lose weight before
pregnancy. It has been suggested that weight loss programme should aim initially at a
reduction of body weight by 10% from baseline, at a rate of 1 or 2 pounds per week, for 6
months. (9) Diet with a deficit of 500 to 1000 kcal/day produces weight loss of 300 to 100
g/week, depending upon patient’s weight. (10) Apart from balanced diet, daily exercise
programs should be promoted. They should be made aware of the increased maternal and
fetal risks, which may be a motivating factor in weight control. This counseling, however
should be given in a non judgmental way, as many of these women already have low selfesteem. Optimization of weight prior to conception is the goal, as weight loss is not
recommended during pregnancy, because of concern regarding fetal growth. Recent data
suggest that those women who gain >16 kg during pregnancy are more likely to remain
overweight 1 and 15 years later.(11) It has important implications, both for future pregnancy
and their future wellbeing. Women who gain even a modest amount of weight between
pregnancies are at increased risk of adverse maternal and neonatal outcomes in subsequent
pregnancies, like increased risk of preeclampsia, gestational hypertension, gestational
diabetes, still birth, large for gestational age infant. (12)
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The number of women undergoing surgery to combat morbid obesity (Bariatric surgery) is
increasing. Restrictive procedures which reduce ability to eat and malabsorptive procedures
like jejunoileal or biliopancreatic diversion, can lead to deficiency of iron, calcium, folic acid
and B12 hence are not recommended routinely. Women should be advised to avoid
becoming pregnant during rapid weight loss phase. (13)
Ante partum:

Pre pregnancy weight and maternal height should be documented routinely in the prenatal
health records. BMI should be calculated for all pregnant women. Women with a BMI over
30 should be considered to be at ‘higher risk’. The recent UK confidential enquiries into
maternal deaths (2000-2002) recommends that obese women with BMI of >35 should be
booked for shared care with consultants and delivered in a consultant obstetric unit. (14)
Women with morbid obesity should ideally be referred antenatally for an anesthetic review,
particularly if they have co-existent medical conditions.
All obese pregnant women should be offered a referral to a dietician for a dietary advice.
They should be encouraged to follow an exercise programme, weight loss should be tackled
before or in between pregnancies in order to minimize the risk associated with obesity in
pregnancy. (12)

Recommendations for antenatal weight gain have been based on the Institute of Medicine
(IOM) guideline 1990 (Table II). (15)

A systemic review revealed that pregnancy weight gain within the IOMs recommended
ranges is associated with the best out-come for mothers and infants. (16)
Table II. Recommended total weight gain in pregnant women by pre pregnancy BMI
(kg/m2) (IOM 1990)
Pre pregnancy BMI

Recommended total wt. gain (kg)

19.8-26

11.6-16

< 19.8

26.1-29.0
>29

12.5-18

7.0-11.5
7.0

Maternal complications:

1. Diabetes: Obese women are more likely to have preexisting diabetes and are also at
increased risk of developing gestational diabetes. Around 17 % of obese women
develop gestational diabetes during pregnancy as compared with approximately 1-3%
women in general.(17) In a prospective multicentre study, obesity and morbid obesity
had a significant association with gestational diabetes.(18) Incidence of gestational
diabetes was found to be 24.5% in morbidly obese pregnant women as compared to
2.2% in non obese women.(19)

2. Gestational hypertension and pre-eclampsia: Obesity is an important risk factor for
gestational hypertension.(20) Incidence of gestational hypertension and pre-eclampsia
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increases in obese and morbidly obese pregnant women. Blood pressure measurements
should be taken using sufficiently large cuffs. In a study, incidence of hypertensive
disorders of pregnancy was 28.8% in morbidly obese and 2.9% in non obese.(19) A
systemic review showed a consistently strong positive association between maternal
pre-pregnancy BMI and risk of pre eclampsia, the risk of which doubled with each 5-7
kg/m2 increase in pre-pregnancy BMI.(20) Overall the literature shows that obese women
have a 14-25% incidence of pre-eclampsia.(21)

3. Thromboembolism: Obesity is the most common risk factor for thromboembolism.(22)
This remains the most important cause of maternal deaths in UK.(14) Hospitalization may
be required, correctly fitting thromboembolic deterrent stockings and low molecular
weight heparin should be considered.
4. Respiratory complications: Obesity has been shown to have causal relationship with
asthma and sleep apnea. In early pregnancy obese women have increased rate of sleep
apnea, snoring, oxygen desaturation as compared to non-obese women.(23)

5. Maternal mortality: Obesity is associated with increased incidence of maternal
mortality from a number of different causes.(14)

Fetal complications due to obesity:

Fetal complications due to obesity are associated with first trimester miscarriages and
congenital malformations, macrosomia and ante partum stillbirth. Obese women are at
increased risk of first trimester miscarriages. Association between obesity and congenital
malformation is conflicting. One case control study found significantly increased incidence
of neural tube defects (NTD), defects of central nervous system, cardiac malformations in
mothers with BMI>30.(24) Another study concluded that for every incremental unit increase
in BMI the risk of NTD increased by 7%.(25) However other studies have found no association
between maternal obesity and the risk of congenital malformations.(26) The mechanism for
this observed association of increased congenital malformation with maternal obesity is
unclear. Possible explanations include increased serum insulin, triglyceride, uric acid and
endogenous oestrogen as well as increased insulin resistance, chronic hypoxia and
hypercapnia.
There was three fold increased risk of ante partum stillbirth in morbidly obese women when
compared with those with a normal BMI.(27,28) Fetal macrosomia has been defined in
different ways in different studies- birth weight >4,000 g or birth weight >90% for
gestational age after correcting for neonatal sex and ethnicity. Several studies have shown
an association between fetal macrosomia and maternal obesity and excessive weight gain in
pregnancy.(29)

Labor and delivery:

Fetal macrosomia is strongly associated with problems during labor, including poor progress
as a result of cephalopelvic disproportion, shoulder dystocia, and birth asphyxia.(30) They
also have higher rate of failed induction, 7.9% vs 14.6 % with increasing BMI.(31) There is a
5
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higher incidence of operative vaginal delivery in obese women, 8.4% vs 17.4% with
increasing BMI.(31)
Caesarean section:

Several studies have shown an increased incidence of primary caesarean section in obese
women when compared with non obese.(18,19) In a separate study, a BMI >30 was an
independent risk factor for caesarean section at full dilatation.(32) Another recent study
found that myometrium from obese women contracted with less force and frequency and
had less Ca2+ flux in-vitro than that of normal weight women.(33) Most often a ‘Pfannenstiel
incision’ is used, the advantage of which include a more secure closure, less fat dissection
and less post-operative pain. Extra care should be taken while closing the rectus sheath and
some recommend using a delayed absorbable suture. For skin closure, particularly in
morbidly obese women an interrupted suture or staples are recommended. (34)
Obesity is associated with a reduced likelihood of successful vaginal birth after caesarean
(VBAC). The success rate for VBAC in morbidly obese women was found to be 13%.(35)
However others have found higher rates of successful VBAC in obese women, 68.2% as
compared with 79.9% in the non-obese.(36)

Anesthesia:

Obese women should have an anesthetic assessment antenatally. In view of technologic
advances, there should no longer be a hesitancy to perform a cesarean section in morbidly
obese women. Even in massively obese women epidural anaesthesia is preferred over
general anesthesia. (37)
In difficult situations, fiber optic intubation may be required. At caesarean section, a semirecumbent rather than supine position may need to be adopted to maintain adequate
breathing in morbidly obese women. Effective communication and team work is absolutely
essential between the anesthetist, obstetrician and neonatologist for the safety of both
mother and baby.
Postnatal:

Specific complications in obese women include postpartum haemorrhage, wound infection,
wound dehiscence and pulmonary emboli. (38) Prophylactic administration of anticoagulants
should be continued until patient is fully mobilized.
Lactation:

Obesity is associated with an increased risk of failure to initiate lactation. (39) Also obesity is
associated with reduced prolactin response to suckling. (40)
RECOMMENDATIONS:

Obstetric units need to work out strategies for obese women. These might include:
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Surveillance for pre-eclampsia.

Screening for gestational diabetes.
Thrombophylaxis.

Anesthetics referral.

Dietary and active lifestyle advice.

CONCLUSION:

Obesity is an increasingly prevalent health problem in many settings throughout the world
with rising risks, midwives and obstetricians need to be aware of the maternal and fetal risks
associated with obesity. Every practitioner of reproductive medicine should never-the-less
be prepared to constructively and non-judgmentally counsel obese women regarding the
benefits of sound nutritional approaches to weight loss and benefits of an active lifestyle.
This counseling will not only serve her but her family and generations to come under her
stewardship.
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