Maternal obesity
This is a compilation of the webpages ‘Maternal Obesity’ published
previously on the noo.org.uk website (December 2015)
Overview
Approximately half of all women of childbearing age in England are either overweight
or obese. Maternal obesity (defined as a Body Mass Index (BMI) of 30kg/m2 or more
at the first antenatal consultation) can increase health risks for both the mother and
child during and after pregnancy. For mothers these risks can include gestational
diabetes, high blood pressure and depression. Foetal risks include macrosomia,
congenital anomalies and stillbirths. Maternal obesity has also been linked to low
breastfeeding rates, adverse childhood cardiovascular and respiratory outcomes and
childhood obesity.
Data on the prevalence of maternal obesity are not collected routinely in the UK, but
trend data from the Health Survey for England show that the prevalence of obesity
among women of childbearing age increased during the period 1997-2013. Severe
obesity (a BMI of 40kg/m2 or more) among women has increased since 1993 and is
predicted to rise further over the next twenty to thirty years. Severe maternal obesity
is associated with greater risks of birth complications, longer postnatal stays and
wound infection. Recent evidence from the UK indicates that high maternal BMI is
also associated with increased health service usage and healthcare costs.
For the latest Centre for Maternal and Child Enquiries/Royal College of Obstetricians
and Gynaecologists guidance on the management of women with obesity in
pregnancy click here.
For the latest guidance from the National Institute of Health and Care Excellence
(NICE) on weight management before, during and after pregnancy click here.

Maternal Obesity

Prevalence
About half of women of childbearing age (16 to 44 years) in England are either
overweight or obese. The prevalence of obesity in women has increased over time
from around 12% in 1993 to over 19% in 2013. (HSE, 2013)
Figure 1: Prevalence of obesity in females aged 16-44 years between 1993 and
2013
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Note:
Adult obesity: BMI ≥30kg/m . Includes 95% confidence intervals
Source: Health Survey for England 1993-2013

There are currently around 11 million women of childbearing age in England, of
which around 2 million (19%) are obese. Using an indicative benchmark rate from
NICE it is estimated that of these obese women, 5.3%1 or 110,000 women will
become pregnant per year.1
A national audit of obesity during pregnancy was conducted across the UK by the
Centre for Maternal and Child Enquiries (CMACE) between 1 March and 30 April
2009. It states that the UK prevalence of women with a known BMI of ≥35kg/m2 at
any point in pregnancy who give birth ≥24+0 weeks’ gestation was 4.99%. This
translates into approximately 38,500 women each year in the UK. However CMACE
did not collect data on women with a BMI 30-34.99kg/m2.2
1

This assumes that the fertility of women who are obese is the same as those who are not obese.
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A large retrospective study among maternity services in England found that in 2007,
incidence of first trimester obesity (>30kg/m2) was 15.6%. Ten per cent of the women
had a BMI of 30.0-34.9kg/m2, 3.8% had a BMI of 35.0-39.9kg/m2, 1.6% had a BMI of
40.0-49.9kg/m2 and 0.2% had a BMI of ≥50kg/m2.3 Secondary analysis of this
dataset showed that Black and South Asian women had a higher incidence of first
trimester obesity compared with White women.4
Data on maternal obesity prevalence is not be routinely prospectively collected and
reported nationally. However from November 2014, NHS-funded maternity service
providers in England were mandated to collect data locally for inclusion in the
Maternity Services Data Set (MSDS). Central submissions commenced in June 2015
and data will be available once the quality and coverage is at a sufficient level.
In Scotland, the Information Services division reported 23.8% of women delivering in
2012/13 were known to be overweight at the time of booking and 18.1% were obese.

Trends
A large retrospective study of 619,323 births in England between 1989 and 2007
found that first trimester maternal obesity has significantly increased over time, more
than doubling from 7.6% to 15.6% over the 19 year period. 3
An Irish study of 42,362 women who gave birth in a large maternity hospital in Dublin
between 2009 and 2013, found that overall maternal obesity rates remained stable at
16.8%. However the absolute number of women with severe obesity (BMI
≥40.0kg/m2) increased by 48.5 % (n=103-153).5
Older studies have shown an increase in the prevalence of obesity among pregnant
women presenting to hospital for booking. The prevalence of obesity in these studies
increased as follows:
Region
6

Glasgow

Middlesborough
Cardiff

8

7

Period

Sample size

Obesity prevalence (%)

1990 – 2002/4

515

9.4 – 19.9

1990 – 2004

36,821

9.9 – 16.0

1990 – 1999

8,350

3.2 – 8.9
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Maternal obesity and pregnancy outcomes
There is a large body of evidence which links maternal obesity to adverse pregnancy
outcomes.9,10 In the UK, the Centre for Maternal and Child Enquiries (CMACE)
summarises these risks as follows:


severe morbidity



miscarriage



cardiac disease



spontaneous first trimester and recurrent miscarriage



pre-eclampsia



gestational diabetes



thromboembolism



post-caesarean wound infection



infection from other causes, postpartum haemorrhage



low breastfeeding rates11

A recent UK study found that increasing levels of overweight and obesity leads to
greater risks of gestational diabetes, hypertensive disorders of pregnancy, caesarean
section, macrosomnia (baby weighing more than 4kg at birth) and neonatal unit
admission. Women with severe obesity were at risk of additional adverse outcomes,
including stillbirth, a longer postnatal stay, and wound problems following caesarean
section.12 A large systematic review and meta-analyses concluded that overweight
and obese women have increased risk of both induced preterm birth before 37 weeks
and overall preterm birth before 32 weeks.13 A recent systematic review of reviews
found that gestational diabetes, pre-eclampsia, gestational hypertension, depression,
instrumental and caesarean birth, and surgical site infection to be more likely to occur
in pregnant women with obesity compared with women with a healthy weight. 14
It has been estimated that 29% of diabetes in pregnancy, 12% of caesarean section,
5% of post-partum haemorrhage, 4% of preterm delivery, 7% of macrosomia, and 5%
of admissions to a neonatal intensive care unit or special care baby unit could
potentially be avoided if all pregnant women were of normal BMI at the start of
pregnancy.15
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Weight gain in pregnancy is also linked to increased susceptibility to future
development of weight gain and obesity in women.16 Excessive gestational weight
gain (GWG) can also add to the risks of adverse pregnancy outcomes associated
with obesity.17 However, there is a lack of agreement internationally over what
constitutes appropriate or excessive GWG.18 In the UK, NICE have not incorporated
GWG advice into their guidelines for Weight management before during and after
pregnancy. They have called for further research to assess how appropriate the US
Institute of Medicine guidelines on weight gain during pregnancy are for the UK
(particularly relating to applicability to UK specific society, such as ethnic groups).

Mortality
There is strong evidence that maternal obesity is independently associated with
higher risk of dying from specific pregnancy complications.2,19 The UK Confidential
Enquiries into Maternal Deaths and Morbidity 2009-2012 found that out of all the
women who died during, or within six weeks of the end of their pregnancy, 22% were
overweight and 27% obese. Thromboembolism was the most common direct cause
of death and heart disease the most common indirect cause. It should be noted
however that maternal mortality is relatively rare in the UK with an incidence rate of
10.1 per 100,000 maternities.20

Breastfeeding
There is some evidence that maternal obesity is associated with lower breastfeeding
rates.12,14 A recent systematic review found that maternal obesity was a risk factor for
decreased intention and initiation of breastfeeding, a shortened duration of
breastfeeding and a less adequate milk supply. However socio-economic status as a
potential confounding factor was not included in all studies. 21 High gestational weight
gain alongside pre-pregnancy overweight and obesity has also been linked to
unsuccessful initiation and ability to sustain breastfeeding. 22

Psychological issues
There is some evidence that maternal obesity is associated with depression. A recent
review found that women who are obese when they become pregnant had
significantly higher odds of depression than normal weight women in both antenatal
and postnatal periods (43% and 30% increased risk respectively). 23
The psychological impact of obesity during pregnancy is relatively unexplored,
although issues raised in smaller qualitative studies include:24,25,26,27
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a sense of greater social acceptance of increased body size during
pregnancy



difficulties experienced in adjusting to post-pregnancy body shape



anxieties experienced by both women and healthcare professionals
about raising the topic of obesity during pregnancy28



information needs of obese women not met and a lack of
encouragement for women to make a lifestyle change during routine
care



a lack of awareness of the risks associated with obesity during
pregnancy amongst some women



the potential for a negative impact on the psychological wellbeing of
mothers by attention to their weight

There is mixed evidence on psychological factors affecting excess gestational weight
gain (GWG). Potential factors highlighted by recent systematic reviews include
negative attitudes, inaccurate perceptions and less knowledge about weight gain,
perceived barriers to healthy eating and low levels of support. However there is
conflicting evidence relating to the impact of depression or negative body image on
GWG.29,30

Maternal obesity and child outcomes
There is a large body of evidence to suggest that increased maternal BMI is linked to
adverse child health outcomes.14 This includes increased risk of foetal death,
stillbirth, neonatal death and infant death as well as congenital anomalies,
prematurity and neonatal intensive care admissions. Other factors relating to the
health of the baby include macrosomia, post-date and pre-term deliveries, increased
requirement for neonatal intensive care, low Apgar score at five minutes, foetal
distress9 and foetal growth restriction.31 There is growing evidence that maternal
obesity is also associated with higher risk of chronic health conditions in children and
childhood overweight and obesity. The reasons for these relationships are unclear,
relating to complex interactions between the mother, foetus and placenta, along with
genetic factors and lifestyle influences.32

Stillbirth, foetal, neonatal and infant death
There is strong evidence that maternal obesity is associated with increased risk of
stillbirth, foetal, neonatal and infant death; with risk increasing with greater BMI. In
2005, 22.9% of mothers in the UK who had late foetal loss were obese, as were
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30.4% of the women who experienced stillbirths and 30.6% of those who
experienced neonatal deaths.33 A study from the north of England found that the risk
of foetal and infant death was two to three times greater for women who were obese
at the start of pregnancy compared with women with a healthy BMI. 34
A recent systematic review and meta-analysis on maternal obesity and infant
mortality found that for obese mothers with a BMI ≥30 kg/m 2, the odds of having an
infant death compared to women with a healthy BMI (18.5-24.9kg/m2) were 1.42,
increasing to 2.03 for those with BMI >35kg/m2.2,35 It has been suggested that this
increased mortality risk is mostly due to birth asphyxia, other neonatal morbidities
and an increase in preterm births.36 A further systematic review and meta-analysis
showed that every 5 unit rise in maternal BMI amongst overweight and obese women
increased the risk of foetal death by 21%, miscarriage by 16%, stillbirth by 24%,
neonatal death by 15%, post neonatal death by 14% and infant death by 18%. 37
The link between maternal obesity, increased stillbirth and late foetal loss may be
due to increased potential to misdiagnose conditions such as macrosomia or growth
restriction in utero. Foetal distress may not be detected due to a reduced ability to
accurately monitor the foetal heart rate during labour.25 There is also some evidence
that women who are overweight or obese are less likely to have a live birth following
in vitro fertilisation (IVF).38,39

Chronic health conditions in children
There is a growing body of evidence which links maternal obesity and increased risk
of some chronic health conditions in children. Recent findings from the Helsinki Birth
Cohort Study found that higher maternal BMI in late pregnancy was associated with
an increased risk of cardiovascular disease, type 2 diabetes and cancer among the
offspring. Potential influencing factors were identified as pre-pregnancy overweight
combined with weight gain during pregnancy, and by maternal weight and blood
glucose control at the end of pregnancy.40 Maternal pre-pregnancy weight, as well as
higher maternal gestational weight gain in early pregnancy have also been
associated with greater cardio-metabolic risk factors in childhood.41
Other childhood conditions with links to maternal obesity include:


2

Asthma
There is some evidence that both maternal obesity and high
gestational weight gain are associated with an elevated risk of
childhood asthma.42,43

The authors warn that the results may be influenced by confounding factors such as undiagnosed diabetes,
gestational age at birth and dietary quality.
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Type 1 diabetes
There is limited evidence that maternal obesity in early pregnancy may
be associated with increased risk of type 1 diabetes in the offspring of
parents without diabetes. A recent Swedish study found that among
children of parents who didn’t have diabetes, having a mother who was
obese during pregnancy increased the risk of their children developing
type 1 diabetes by one third compared to children of mothers of a
healthy weight.44

Childhood obesity
There is evidence of a significant relationship between maternal obesity, macrosomia
and the subsequent development of childhood and adult obesity in their offspring.
32,45,46,47,48
One large meta-analyses concluded that maternal obesity was associated
with a three-fold higher risk of subsequent offspring overweight or obesity. 49 However
questions remain as to the precise mechanisms involved as well as the impact of
environmental, lifestyle and genetic factors.50,51
There is also growing evidence that excessive gestational weight gain (GWG) is
linked to childhood overweight and obesity.52 One study found that compared with
offspring of women with moderate GWG, offspring of women who gained excess
weight had 40% increased risk of offspring obesity.53 Another study found that
excessive weight gain during both early and later periods of pregnancy was
associated with more than twice the risk of offspring obesity compared to overall nonexcessive GWG.54 The underlying biological mechanism linking the two remains
unclear.
Obese women also have an increased risk of type 2 diabetes,55 impaired glucose
tolerance, and gestational diabetes.12,56 Life course studies show that women who
have diabetes during pregnancy are likely to have obese offspring. This is
independent of genetic factors suggesting that the intra-uterine environment may be
altered in a diabetic pregnancy.57

Congenital anomalies
There is good evidence that maternal obesity is associated with an increased risk of
congenital anomalies including neural tube defects, spina bifida, cardiovascular
anomalies, septal anomalies, cleft lip and palate,58 anorectal atresia, hydrocephaly
and limb reduction anomalies59 eye anomalies and ventricular septal defects.60 It has
been suggested that the risk of congenital anomalies may be linked to undiagnosed
diabetes and hyperglycaemia in obese pregnant women 59 or to lower levels of
circulating nutrients.61 Antenatal ultrasound detection of congenital anomalies are

Page 8
Maternal obesity

also decreased in obese pregnant women, which has implications for the scanning
and counselling of obese women.62
There is some evidence of an association between increased maternal BMI, severe
obesity in particular, and congenital heart defects in offspring. However the precise
mechanism for this relationship remains unclear.63 Recent evidence from a large
Scottish study suggests that maternal obesity is associated with an increased risk of
premature death from cardiovascular disease in their adult offspring, however it was
not possible to separate out the influence of genetic and lifestyle factors. 64

Severe maternal obesity
In 2013, 3.6 % of women of childbearing age (16 to 44 years) in England were
severely obese (BMI ≥40kg/m2), up from 1.2% twenty years ago. (HSE, 2013)
Figure 2: Prevalence of severe obesity in females aged 16-44 years between
1993 and 2013. Three-year combined average

Severe obesity prevalence

4.0%
3.5%
3.0%

2.5%
2.0%
1.5%
1.0%
0.5%
0.0%

2

Note: Severe adult obesity: BMI ≥40kg/m . Includes 95% confidence intervals
Source: Health Survey for England
http://www.hscic.gov.uk/catalogue/PUB16077
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The CMACE national audit of obesity during pregnancy conducted throughout the UK
between 1 March and 30 April 2009 found that of the women reported to have given
birth during this period:


3.0% reported a BMI of 35.0-39.9kg/m2 at any time during pregnancy



1.8% reported a BMI of 40.0-49.9kg/m2



0.19% reported a BMI ≥50kg/m2

Similar figures for first trimester obesity were also reported in a large retrospective
study among maternity services across England. In 2007, 3.81% of pregnant women
had a BMI of 35.0-39.9kg/m2, 1.61% had a BMI of 40.0-49.9kg/m2 and 0.18% had a
BMI ≥50kg/m2.3
There is strong evidence that severely obese women are at increased risk of poor
outcomes for both mother and child compared to less obese women.12 A recent
systematic review and meta-analysis concluded that severely obese women (BMI
≥40kg/m2) have greater risks of preterm birth and large-for-gestational age offspring,
relative to not only healthy weight but also women with a BMI of 30.0-34.9kg/m2 or
35.0-39.9kg/m2. This risk increased with higher BMI. In addition, many other maternal
and infant adverse health outcomes were also more common in severely obese
women, including preeclampsia, gestational diabetes, caesarean section, bleeding,
low umbilical artery pH and Apgar and neonatal intensive care unit admission. 65
Another systematic review and meta-analysis found that women with a BMI of
40kg/m2 have a two to three-fold increased risk of foetal death, stillbirth and infant
death compared to those with a BMI of 20kg/m2.37
Between March 2007 and August 2008, analysis of data from the UK Obstetric
Surveillance System (UKOSS) showed that more than one in every 1,200 women
giving birth in the UK has a BMI of 50kg/m2 or greater. These women had more
complications than those with a BMI below 50kg/m2 including preeclampsia (9%
compared to 2%), gestational diabetes (11% compared to 2%), general anaesthesia
(6% compared to 1%) and intensive care unit admission (3% compared to 1%). 66

Inequalities
Maternal obesity increases with social disadvantage, parity and advancing age. It
contributes to the health risks of offspring and this can amplify health inequalities
across generations.5,67,68
There is strong evidence that maternal obesity is related to socioeconomic
deprivation, with risk increasing with greater levels of deprivation. 3,69,70 A large study
among maternity units across England found that obese pregnant women were more
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than twice as likely to be living in areas of greatest deprivation compared with those
women living in areas of least deprivation.3 This association became stronger as the
obesity classification increased and women with extreme obesity (BMI >50kg/m2)
were almost five times as likely to be living in areas of greatest deprivation compared
with least deprivation.71
Women who are obese are also more likely to be older in pregnancy and to have a
higher number of pregnancies, compared with women who are not obese. 3,5,12
There is growing evidence of inequalities associated with ethnicity and maternal
obesity. A large retrospective study among maternity services in England between
1995 and 2007 found that Black and South Asian women have a higher incidence of
first trimester obesity compared with White women. This was most pronounced
among Pakistani women, compared with Bangladeshi and Indian women. The rate of
maternal obesity increased most rapidly for Black women compared with women of
all other ethnic groups during this time period.
Once the World Health Organization Asian-specific BMI of >27.5kg/m2 was applied3
instead of the general population criteria for obesity, there was a twofold increase in
the proportion of South Asian women classified as obese. This suggests that using a
general population BMI criteria for Asian women in pregnancy may increase
inequalities, as a large proportion of South Asian women are potentially being
wrongly assigned to low risk care.4

Implications for healthcare services
Resources
Maternal obesity impacts on resources required for screening and prevention
interventions (eg oral glucose tolerance tests for screening for gestational diabetes,
medications to prevent thromboembolism; dietetic services to support women with
weight management to prevent excessive GWG and associated complications). Extra
resources may also be needed for the management of complications and comorbidities (eg treatment of gestational diabetes in pregnancy and prevention of type
2 diabetes postnatally; caesarean section; and preeclampsia treatment). In addition
there are likely to be additional costs associated with adhering to guidelines for
optimal provision of care of obese pregnant women (eg consultant obstetrician led
care; anaesthetic referrals; and higher risk labour wards rather than birthing units).

3

The WHO consultation identified that due to the increased risk of morbidity among Asian populations at a lower
BMI than the general population, the criteria for Asian populations should be reduced to reflect this risk.
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Other resource implications for healthcare services relating to maternal obesity
include:9,12,25,72,73-75


increases in caesarean and operative deliveries



admission to hospital for complications



longer hospital stay



requirements for neonatal intensive care



a need for appropriate equipment to manage safely the care of obese
mothers

There are also additional clinical management challenges to consider during
pregnancy for overweight and obese women. These include difficulties in performing
ultrasound examinations; the size of blood pressure cuffs required; difficulties with
foetal monitoring; women having reduced awareness of foetal movements; problems
with surgical deliveries and equipment; and implications for regional and general
anaesthesia.72
Maternal obesity rates are influenced by social, economic and demographic changes
in the population, which is important to consider when planning public health
strategies and interventions.5 The rise in severe obesity is likely to impact maternity
services by increasing clinical risk, technical challenges and associated costs.5
It is important to note that women who are overweight are also at increased risk of
adverse outcomes and should be monitored closely during pregnancy and delivery to
ensure optimum outcomes.12

Costs
Recent economic studies from the UK have found that maternity costs are
significantly higher for overweight or obese women compared to women of a healthy
BMI. A Welsh study found that there was an increase in total health service costs
during pregnancy for overweight women of 23% and for obese women of 39%
compared with women of a healthy weight. This equated to an additional £698 for
each overweight woman and £1,171 for each obese woman. Overweight and obese
women had approximately 15-20% greater usage of all hospital services, a 30%
higher mean number of days spent in hospital and a 10% higher mean usage of GP
visits.76
A large Scottish study calculated that additional maternity admission costs were £150
for overweight women, £399 for obese women and £755 for severely obese women.
Fifty percent of these increased costs were explained by an increase in clinical
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complications. Compared with women of a healthy weight, women who were
overweight, obese or severely obese were associated with a 16%, 46% and 88%
increase in the number of admissions.74
The costing report for the NICE guidance on ‘weight management before, during and
after pregnancy’ states that as women who are obese when they become pregnant
face an increased risk of complications during pregnancy and childbirth, it is
reasonable to assume that a reduction in obesity has the potential to result in
savings.1

Weight management interventions
There is strong evidence that diet and/or exercise interventions during pregnancy can
help to reduce excessive weight gain in pregnancy. In 2012 a Health Technology
Assessment concluded that dietary and physical activity interventions in pregnancy
are effective at reducing maternal weight gain. Interventions that are mainly based on
diet were effective in reducing obstetric complications such as pre-eclampsia,
gestational hypertension and shoulder dystocia. There was no evidence of harm to
the mother or foetus from the diet or physical activity components of the
interventions.77
A recent Cochrane review found that weight management interventions led to a
reduction in the number of women gaining excess weight by a fifth (range 13-27%)
over the pregnancy. They also concluded that interventions may reduce caesarean
deliveries, especially with combined diet and exercise interventions, as well as
maternal hypertension. In addition the likelihood of having a baby over 4kg and the
chances of the newborn having breathing difficulties after birth could be reduced,
especially in overweight and obese women. Moderate-intensity exercise appeared to
be an important part of weight-control strategies in pregnancy, however more
research is needed on side-effects to inform safe guidelines.78
Evidence for the cost-effectiveness of weight management interventions for pregnant
women is limited. A modelled economic evaluation of the implementation of a
postnatal weight management programme in the UK suggested that whilst it was
likely to be cost-effective, long-term follow-up would be needed to evaluate the
effectiveness of such programmes.79
Up to 50% of pregnancies are likely to be unplanned. Commissioners may wish to
consider weight management interventions that impact on all women of childbearing
age so they are encouraged to achieve a healthy weight before they become
pregnant.1 A life course approach which targets obesity in girls and women of child
bearing age can help prevent long lasting consequences of maternal obesity for both
mothers and their children.80
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National guidance and recommendations
Guidance and recommendations relevant to maternal obesity include:

The National Institute for Health and Clinical Excellence (NICE)
NICE guidance on the management of obesity81 and behaviour change82 and the
Foresight report77 identify pregnancy as a critical period to address obesity in a
woman’s life course and to initiate behaviour change. However, caution is required to
avoid compromising foetal growth. NICE also refers to the management of obesity
during pregnancy in its guidance on maternal and child nutrition 83 and in its clinical
guidelines for antenatal care,84 diabetes in pregnancy85 and intrapartum care.86
Overall, these guidelines consider obese women to be among the high risk groups
that require additional screening, intervention and monitoring.
In July 2010 NICE published guidance on weight management before, during and
after pregnancy (next review date: January 2016). It includes advice on:


how to help women lose weight before pregnancy



how to help pregnant women eat healthily and keep physically active
during pregnancy



how to help pregnant women eat healthily and keep physically active



the role of community-based services



the professional skills needed to achieve the above

NICE have also developed implementation support materials for these guidelines
including slide sets, audit tools, uptake reports and recommended research.
In March 2011, NICE produced commissioning guidance on weight management
before, during and after pregnancy. It highlights the potential benefits of robust
commissioning including:


reducing morbidity and mortality by reducing obesity-related
complications



increasing referrals by raising awareness among healthcare
professionals of the health benefits of weight management and the
risks of being overweight or obese



reducing inequalities and improving access to weight management
information, advice and support, including dietary and physical activity
interventions
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reducing associated obesity-related complications costs



increasing effectiveness and cost effectiveness

The Centre for Maternal and Child Enquiries (CMACE formerly CEMACH) and
the Royal College of Obstetricians and Gynaecologists (RCOG)
The Centre for Maternal and Child Enquiries and the Royal College of Obstetricians
and Gynaecologists have developed national standards of care and service provision
for women with obesity and their babies. The joint guideline Management of Women
with Obesity in Pregnancy was published in March 2010. It provides
recommendations for women with maternal obesity, covering interventions before
conception and during and after pregnancy.
Recommendations were also made in Saving mothers’ lives: reviewing maternal
deaths to make motherhood safer: 2003-2005 regarding the management of
thromboembolism, the leading cause of maternal death and the provision of
anaesthesia for morbidly obese women during pregnancy. They advise that obese
women should be assisted with weight loss prior to conception or receiving any form
of assisted reproductive technologies and receive pre-pregnancy counselling and
advice.
The RCOG have produced Green-top Guidelines on reducing the risk of
thromboembolism during pregnancy, birth and following delivery, including
recommendations for women with a BMI >30kg/m2.
The Confidential Enquiry into Maternal and Child Health. Why mothers die 20002002 recommends that due to the increased risk of developing problems, the care of
women with a BMI of more than 35kg/m2 should be shared with an obstetrician and
the mother advised to deliver in a consultant led obstetric unit.

Institute of Medicine (IOM), United States
The Institute of Medicine in the US published updated guidelines on weight gain in
pregnancy in 2009. It includes weight gain recommendations for pregnant women
according to BMI group.
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Websites relevant to maternal obesity
Child and Maternal Health Observatory (ChiMat)
www.chimat.org.uk
The National Child and Maternal Health Observatory (ChiMat) provides information
and intelligence to improve decision-making for high quality, cost effective services. It
supports policy makers, commissioners, managers, regulators, and other health
stakeholders working on children's, young people's and maternal health.

First Steps Nutrition Trust
www.firststepsnutrition.org
First Steps Nutrition Trust is an independent public health nutrition charity that
provides information and resources to support eating well from pre-conception to five
years.

Health and Social Care Information Centre (HSCIC)
www.hscic.gov.uk/maternityandchildren/maternity
The Maternity Services Data Set (MSDS) forms part of an overall Maternity and
Children's Data Set (MCDS) that has been developed as a key driver to achieving
better outcomes of care for mothers, babies and children. Maternity Service providers
have been mandated to collect data locally from November 2014, with central
submissions commencing from June 2015.

MBRRACE-UK (Mothers and Babies - Reducing Risk through Audits and
Confidential Enquiries across the UK)
www.hqip.org.uk/maternal-newborn-and-infant-programme
MBRACE-UK has run the national Maternal, Newborn and Infant Clinical Outcomes
Review Programme since 2012. The programme incorporates the Confidential
Enquiries into Maternal Deaths (CEMD, established in 1952). CEMD is recognised as
having led to major improvements in the health and care of women and their babies
and was most recently carried out by the Centre for Maternal and Child Enquiries
(CMACE). The programme investigates the deaths of women and their babies during
or after childbirth, and also cases where women and their babies survive serious
illness during pregnancy or after childbirth. The aim is to identify avoidable illness
and deaths so the lessons learned can be used to prevent similar cases in the future
leading to improvements in maternal and newborn care for all mothers and babies.
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National Academy of Medicine (NAM), formerly the Institute of Medicine (IoM)
http://www.nationalacademies.org/hmd/
The US-based National Academy of Medicine provides science-based advice on
matters of biomedical science, medicine, and health by working outside the
framework of government to ensure scientifically informed analysis and independent
guidance. Their report: Weight Gain During Pregnancy: Reexamining the Guidelines
was published in 2009.

Maternity Service Liaison Committees (MSLCs) website
www.chimat.org.uk/mslc
Maternity Service Liaison Committees (MSLCs) are a forum for maternity service
users, providers and commissioners of maternity services to come together to design
services that meet the needs of local women, parents and families. This site has
been established to support Maternity Service Liaison Committees (MSLCs) by
providing them with information, contacts, policy updates and news to help them
work effectively.

National Collaborating Centre for Women’s and Children’s Health (NCC-WCH)
www.ncc-wch.org.uk
The NCC-WCH is one of four National Collaborating Centres funded by the National
Institute for Health and Care Excellence (NICE) to develop clinical guidelines. It
specialises in producing national clinical guidelines for healthcare professionals who
care for women, children and their families in the NHS. These guidelines aim to
improve the quality of patient care through training and educating NHS staff and
influencing the development of national quality standards and future research.

National Institute for Health and Clinical Excellence (NICE)
www.nice.org.uk
NICE is an independent organisation responsible for providing national guidance on
promoting good health and preventing and treating ill health in the UK. It provides a
number of guidance documents for NHS services and is currently developing
guidance on weight management in pregnancy, and weight management following
childbirth.

National Perinatal Epidemiology Unit (NPEU)
www.npeu.ox.ac.uk
The NPEU is a multidisciplinary research team dedicated to improving the care
provided to women and their families during pregnancy, childbirth and the postpartum
period, as well as the care provided to the newborn. The NPEU has a UK-wide
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Obstetric Surveillance System (UKOSS) to describe the epidemiology of a variety of
rare disorders of pregnancy, and they carried out surveillance of extreme obesity in
pregnancy between March 2007 and August 2008.

Royal College of Midwives (RCM)
www.rcm.org.uk
The RCM provides support and information to midwives working in the UK, both NHS
and private.

Royal College of Obstetricians and Gynaecologists (RCOG)
www.rcog.org.uk
The RCOG encourages the study and advancement of the science and practice of
obstetrics and gynaecology through postgraduate medical education and training
development, and the publication of clinical guidelines and reports on aspects of the
specialty and service provision. The RCOG International Office works with other
international organisations to help lower maternal morbidity and mortality in underresourced countries.

The American College of Obstetricians and Gynecologists (ACOG)
www.acog.org
The ACOG is a professional association of physicians specializing in obstetrics and
gynaecology in the US. In January 2013 it published a Committee on Obstetric
Practice document on obesity in pregnancy.

Tommys
www.tommys.org
Tommy is a registered UK charity that funds research into pregnancy problems and
provides information to parents. They have produced an online guide to help health
professionals discuss weight management and work positively with patients for a
healthy pregnancy is available from www.tommys.org/obesitymanagementguide. It
covers causes of obesity, weight and nutrition in pregnancy, physical activity in
pregnancy, information on pregnancy after weight-loss surgery, and ideas for
effective communication about pregnancy and weight management. There is also a
PDF version including full references. Tommys have also produced resources for
pregnant women on managing weight in pregnancy.

Page 18
Maternal obesity

References
1.

National Institute for Health and Care Excellence. Weight management before,
during and after pregnancy. NICE commissioning guides [CMG36]. March 2011.

2.

Centre for Maternal and Child Enquiries (CMACE). Maternal obesity in the UK:
Findings from a national project. London: CMACE, 2010.

3.

Heslehurst N, Rankin J, Wilkinson JR, et al. A nationally representative study of
maternal obesity in England, UK: trends in incidence and demographic
inequalities in 619 323 births, 1989-2007. International journal of obesity (2005)
2010;34(3):420-8.

4.

Heslehurst N, Sattar N, Rajasingam D, et al. Existing maternal obesity
guidelines may increase inequalities between ethnic groups: a national
epidemiological study of 502,474 births in England. BMC pregnancy and
childbirth 2012;12:156.

5.

McKeating A, Maguire PJ, Daly N, et al. Trends in maternal obesity in a large
university hospital 2009–2013. Acta obstetricia et gynecologica Scandinavica
2015:n/a-n/a.

6.

Kanagalingam MG, Forouhi NG, Greer IA, et al. Changes in booking body mass
index over a decade: retrospective analysis from a Glasgow Maternity Hospital.
BJOG : an international journal of obstetrics and gynaecology
2005;112(10):1431-3.

7.

Heslehurst N, Ells LJ, Simpson H, et al. Trends in maternal obesity incidence
rates, demographic predictors, and health inequalities in 36,821 women over a
15-year period. BJOG : an international journal of obstetrics and gynaecology
2007;114(2):187-94.

8.

Usha Kiran TS, Hemmadi S, Bethel J, et al. Outcome of pregnancy in a woman
with an increased body mass index. BJOG : an international journal of
obstetrics and gynaecology 2005;112(6):768-72.

9.

Heslehurst N, Simpson H, Ells LJ, et al. The impact of maternal BMI status on
pregnancy outcomes with immediate short-term obstetric resource implications:
a meta-analysis. Obesity reviews : an official journal of the International
Association for the Study of Obesity 2008;9(6):635-83.

10. Mission JF, Marshall NE, Caughey AB. Pregnancy Risks Associated with
Obesity. Obstetrics and gynecology clinics of North America 2015;42(2):335-53.
11. Centre for Maternal and Child Enquiries. Maternal Obesity in the UK: Findings
from a National Project. London: CMACE, 2010.
Page 19
Maternal obesity

12. Scott-Pillai R, Spence D, Cardwell CR, et al. The impact of body mass index on
maternal and neonatal outcomes: a retrospective study in a UK obstetric
population, 2004-2011. BJOG : an international journal of obstetrics and
gynaecology 2013;120(8):932-9.
13. McDonald SD, Han Z, Mulla S, et al. Overweight and obesity in mothers and
risk of preterm birth and low birth weight infants: systematic review and metaanalyses. Bmj 2010;341:c3428.
14. Marchi J, Berg M, Dencker A, et al. Risks associated with obesity in pregnancy,
for the mother and baby: a systematic review of reviews. Obesity reviews : an
official journal of the International Association for the Study of Obesity
2015;16(8):621-38.
15. Oteng-Ntim E, Kopeika J, Seed P, et al. Impact of obesity on pregnancy
outcome in different ethnic groups: calculating population attributable fractions.
PLoS One 2013;8(1):e53749.
16. Mannan M, Doi SA, Mamun AA. Association between weight gain during
pregnancy and postpartum weight retention and obesity: a bias-adjusted metaanalysis. Nutrition reviews 2013;71(6):343-52.
17. Institute of Medicine of the National Academies. Weight Gain During
Pregnancy: Reexamining the Guidelines . Report Brief. 2009.
18. Alavi N, Haley S, Chow K, et al. Comparison of national gestational weight gain
guidelines and energy intake recommendations. Obesity reviews : an official
journal of the International Association for the Study of Obesity 2013;14(1):6885.
19. Nair M, Kurinczuk JJ, Brocklehurst P, et al. Factors associated with maternal
death from direct pregnancy complications: a UK national case–control study.
BJOG: An International Journal of Obstetrics & Gynaecology 2015;122(5):65362.
20. EMBRACE-UK. Saving Lives, Improving Mothers' Care. LEssons learned to
inform furture maternity care from the UK Confidential Enquiries into Maternal
Deaths and Morbidity 2009-2012. December 2014.
21. Turcksin R, Bel S, Galjaard S, et al. Maternal obesity and breastfeeding
intention, initiation, intensity and duration: a systematic review. Maternal & child
nutrition 2014;10(2):166-83.
22. Winkvist A, Brantsaeter AL, Brandhagen M, et al. Maternal Prepregnant Body
Mass Index and Gestational Weight Gain Are Associated with Initiation and
Duration of Breastfeeding among Norwegian Mothers. J Nutr 2015;145(6):126370.
Page 20
Maternal obesity

23. Molyneaux E, Poston L, Ashurst-Williams S, et al. Obesity and mental disorders
during pregnancy and postpartum: a systematic review and meta-analysis.
Obstetrics & Gynecology 2014;123(4):857-67.
24. Lavender T, Smith DM. Seeing it through their eyes: a qualitative study of the
pregnancy experiences of women with a body mass index of 30 or more. Health
expectations : an international journal of public participation in health care and
health policy 2015.
25. Heslehurst N, Lang R, Rankin J, et al. Obesity in pregnancy: a study of the
impact of maternal obesity on NHS maternity services. BJOG : an international
journal of obstetrics and gynaecology 2007;114(3):334-42.
26. Heslehurst N, Ells L, Moore H, et al. The development of maternal obesity
maternity services in the North East of England: a qualitative study. Stockton on
Tees: North East Public Health Observatory, 2008.
27. Nyman VM, Prebensen AK, Flensner GE. Obese women's experiences of
encounters with midwives and physicians during pregnancy and childbirth.
Midwifery 2010;26(4):424-9.
28. Heslehurst N, Moore H, Rankin J, et al. How can maternity services be
developed to effectively address maternal obesity? A qualitative study.
Midwifery 2011;27(5):e170-7.
29. Kapadia MZ, Gaston A, Van Blyderveen S, et al. Psychological antecedents of
excess gestational weight gain: a systematic review. BMC pregnancy and
childbirth 2015;15(1):107.
30. Hartley E, McPhie S, Skouteris H, et al. Psychosocial risk factors for excessive
gestational weight gain: A systematic review. Women and birth : journal of the
Australian College of Midwives 2015.
31. Rajasingam D, Seed PT, Briley AL, et al. A prospective study of pregnancy
outcome and biomarkers of oxidative stress in nulliparous obese women.
American journal of obstetrics and gynecology 2009;200(4):395.e1-9.
32. O'Reilly JR, Reynolds RM. The risk of maternal obesity to the long-term health
of the offspring. Clinical endocrinology 2013;78(1):9-16.
33. Confidential Enquiry into Maternal and Child Health. Perinatal mortality 2005:
England, Wales and Northern Ireland. London: CEMACH, 2007.
34. Tennant PW, Rankin J, Bell R. Maternal body mass index and the risk of fetal
and infant death: a cohort study from the North of England. Hum Reprod
2011;26(6):1501-11.

Page 21
Maternal obesity

35. Meehan S, Beck CR, Mair-Jenkins J, et al. Maternal obesity and infant mortality:
a meta-analysis. Pediatrics 2014;133(5):863-71.
36. Johansson S, Villamor E, Altman M, et al. Maternal overweight and obesity in
early pregnancy and risk of infant mortality: a population based cohort study in
Sweden, 2014.
37. Aune D, Saugstad O, Henriksen T, et al. Maternal body mass index and the risk
of fetal death, stillbirth, and infant death: A systematic review and metaanalysis. JAMA 2014;311(15):1536-46.
38. Homan GF, Davies M, Norman R. The impact of lifestyle factors on reproductive
performance in the general population and those undergoing infertility
treatment: a review. Hum Reprod Update 2007;13(3):209-23.
39. Lintsen AM, Pasker-de Jong PC, de Boer EJ, et al. Effects of subfertility cause,
smoking and body weight on the success rate of IVF. Hum Reprod
2005;20(7):1867-75.
40. Eriksson JG, Sandboge S, Salonen MK, et al. Long-term consequences of
maternal overweight in pregnancy on offspring later health: findings from the
Helsinki Birth Cohort Study. Ann Med 2014;46(6):434-8.
41. Gaillard R, Steegers EA, Franco OH, et al. Maternal weight gain in different
periods of pregnancy and childhood cardio-metabolic outcomes. The
Generation R Study. International journal of obesity (2005) 2015;39(4):677-85.
42. Forno E, Young OM, Kumar R, et al. Maternal Obesity in Pregnancy,
Gestational Weight Gain, and Risk of Childhood Asthma. Pediatrics 2014.
43. Harpsoe MC, Basit S, Bager P, et al. Maternal obesity, gestational weight gain,
and risk of asthma and atopic disease in offspring: a study within the Danish
National Birth Cohort. The Journal of allergy and clinical immunology
2013;131(4):1033-40.
44. Hussen HI, Persson M, Moradi T. Maternal overweight and obesity are
associated with increased risk of type 1 diabetes in offspring of parents without
diabetes regardless of ethnicity. Diabetologia 2015.
45. Gaudet L, Ferraro ZM, Wen SW. Maternal obesity and occurrence of fetal
macrosomia: a systematic review and meta-analysis. 2014;2014:640291.
46. Parsons TJ, Power C, Logan S, et al. Childhood predictors of adult obesity: a
systematic review. Int J Obes Relat Metab Disord 1999;23 Suppl 8:S1-107.

Page 22
Maternal obesity

47. Reynolds RM, Osmond C, Phillips DI, et al. Maternal BMI, parity, and
pregnancy weight gain: influences on offspring adiposity in young adulthood.
The Journal of clinical endocrinology and metabolism 2010;95(12):5365-9.
48. Lawlor DA, Lichtenstein P, Fraser A, et al. Does maternal weight gain in
pregnancy have long-term effects on offspring adiposity? A sibling study in a
prospective cohort of 146,894 men from 136,050 families. The American journal
of clinical nutrition 2011;94(1):142-8.
49. Yu Z, Han S, Zhu J, et al. Pre-pregnancy body mass index in relation to infant
birth weight and offspring overweight/obesity: a systematic review and metaanalysis. PLoS One 2013;8(4):e61627.
50. Poston L. Maternal obesity, gestational weight gain and diet as determinants of
offspring long term health. Best practice & research Clinical endocrinology &
metabolism 2012;26(5):627-39.
51. Gaillard R, Felix JF, Duijts L, et al. Childhood consequences of maternal obesity
and excessive weight gain during pregnancy. Acta obstetricia et gynecologica
Scandinavica 2014;93(11):1085-9.
52. Tie HT, Xia YY, Zeng YS, et al. Risk of childhood overweight or obesity
associated with excessive weight gain during pregnancy: a meta-analysis.
Archives of gynecology and obstetrics 2014;289(2):247-57.
53. Mamun AA, Mannan M, Doi SA. Gestational weight gain in relation to offspring
obesity over the life course: a systematic review and bias-adjusted metaanalysis. Obesity reviews : an official journal of the International Association for
the Study of Obesity 2014;15(4):338-47.
54. Diesel JC, Eckhardt CL, Day NL, et al. Is gestational weight gain associated
with offspring obesity at 36 months? Pediatr Obes 2015;10(4):305-10.
55. Gatineau M, Hancock C, Holman N, et al. Adult obesity and type 2 diabetes.
Oxford: Public Health England, 2014.
56. Torloni MR, Betran AP, Horta BL, et al. Prepregnancy BMI and the risk of
gestational diabetes: a systematic review of the literature with meta-analysis.
Obesity reviews : an official journal of the International Association for the Study
of Obesity 2009;10(2):194-203.
57. Dabelea D. The Predisposition to Obesity and Diabetes in Offspring of Diabetic
Mothers. Diabetes Care 2007;30(Supplement 2):S169-S74.
58. Izedonmwen OM, Cunningham C, Macfarlane TV. What is the Risk of Having
Offspring with Cleft Lip/Palate in Pre-Maternal Obese/Overweight Women
When Compared to Pre-Maternal Normal Weight Women? A Systematic
Page 23
Maternal obesity

Review and Meta-Analysis. Journal of oral & maxillofacial research
2015;6(1):e1.
59. Stothard KJ, Tennant PW, Bell R, et al. Maternal overweight and obesity and
the risk of congenital anomalies: a systematic review and meta-analysis. Jama
2009;301(6):636-50.
60. Rankin J, Tennant PW, Stothard KJ, et al. Maternal body mass index and
congenital anomaly risk: a cohort study. International journal of obesity (2005)
2010;34(9):1371-80.
61. Werler MM, Louik C, Shapiro S, et al. Prepregnant weight in relation to risk of
neural tube defects. Jama 1996;275(14):1089-92.
62. Best KE, Tennant PW, Bell R, et al. Impact of maternal body mass index on the
antenatal detection of congenital anomalies. BJOG : an international journal of
obstetrics and gynaecology 2012;119(12):1503-11.
63. Cai GJ, Sun XX, Zhang L, et al. Association between maternal body mass index
and congenital heart defects in offspring: a systematic review. American journal
of obstetrics and gynecology 2014;211(2):91-117.
64. Reynolds RM, Allan KM, Raja EA, et al. Maternal obesity during pregnancy and
premature mortality from cardiovascular event in adult offspring: follow-up of 1
323 275 person years. Bmj 2013;347:f4539.
65. Lutsiv O, Mah J, Beyene J, et al. The effects of morbid obesity on maternal and
neonatal health outcomes: a systematic review and meta-analyses. Obesity
Reviews 2015:n/a-n/a.
66. Knight M, Kurinczuk JJ, Spark P, et al. Extreme obesity in pregnancy in the
United Kingdom. Obstetrics and gynecology 2010;115(5):989-97.
67. Bobrow KL, Quigley MA, Green J, et al. Persistent effects of women's parity and
breastfeeding patterns on their body mass index: results from the Million
Women Study. International journal of obesity (2005) 2013;37(5):712-7.
68. Loring b, Robertson A. Obesity and inequities. Guidance for addressing
inequities in overweight and obesity: World Health Organization, 2014.
69. Gaillard R, Durmus B, Hofman A, et al. Risk factors and outcomes of maternal
obesity and excessive weight gain during pregnancy. Obesity (Silver Spring,
Md) 2013;21(5):1046-55.
70. Ng SK, Cameron CM, Hills AP, et al. Socioeconomic disparities in
prepregnancy BMI and impact on maternal and neonatal outcomes and

Page 24
Maternal obesity

postpartum weight retention: the EFHL longitudinal birth cohort study. BMC
pregnancy and childbirth 2014;14:314.
71. Heslehurst N. Identifying ‘at risk’ women and the impact of maternal obesity on
National Health Service maternity services. Proceedings of the Nutrition Society
2011;70(04):439-49.
72. Ramsay JE, Greer I, Sattar N. Obesity and reproduction. BMJ : British Medical
Journal 2006;333(7579):1159-62.
73. Chu SY, Bachman DJ, Callaghan WM, et al. Association between obesity
during pregnancy and increased use of health care. The New England journal of
medicine 2008;358(14):1444-53.
74. Denison FC, Norwood P, Bhattacharya S, et al. Association between maternal
body mass index during pregnancy, short-term morbidity, and increased health
service costs: a population-based study. BJOG: An International Journal of
Obstetrics & Gynaecology 2014;121(1):72-82.
75. Galtier-Dereure F, Boegner C, Bringer J. Obesity and pregnancy: complications
and cost. The American journal of clinical nutrition 2000;71(5 Suppl):1242s-8s.
76. Morgan KL, Rahman MA, Macey S, et al. Obesity in pregnancy: a retrospective
prevalence-based study on health service utilisation and costs on the NHS.
BMJ Open 2014;4(2).
77. Thangaratinam S, Rogozinska E, Jolly K, et al. Interventions to reduce or
prevent obesity in pregnant women: a systematic review. Health Technol
Assess 2012;16(31):iii-iv, 1-191.
78. Muktabhant B, Lawrie TA, Lumbiganon P, et al. Diet or exercise, or both, for
preventing excessive weight gain in pregnancy. The Cochrane database of
systematic reviews 2015;6:Cd007145.
79. Rawdin AC, Duenas A, Chilcott JB. The cost-effectiveness of weight
management programmes in a postnatal population. Public Health
2014;128(9):804-10.
80. I ozzo P, Holmes M, Schmidt MV, et al. Developmental ORIgins of Healthy and
Unhealthy AgeiNg: the role of maternal obesity--introduction to DORIAN.
Obesity facts 2014;7(2):130-51.
81. NICE. Obesity: The Prevention, Identification, Assessment and Management of
Overweight and Obesity in Adults and Children. London: NICE, 2006.
82. NICE. Behaviour Change at Population, Community and Individual Levels.
London: NICE, 2007.

Page 25
Maternal obesity

83. NICE. Maternal and child nutrition: guidance. London: NICE, 2008.
84. NICE. Antenatal care: routine care for the healthy pregnant woman. London:
NICE, 2008.
85. NICE. Diabetes in pregnancy: management of diabetes and its complications
from preconception to the postnatal period. NICE guidelines [NG3] London:
NICE, 2015.
86. NICE. Intrapartum care: care of healthy women and their babies during
childbirth. London: NICE, 2014.
Public Health England would like to acknowledge the help of Dr Nicola Heslehurst
from Newcastle University in compiling this paper.

© Crown copyright 2017
Re-use of Crown copyright material (excluding logos) is allowed under the terms of
the Open Government Licence, visit http://www.nationalarchives.gov.uk/doc/opengovernment-licence/version/3/ for terms and conditions.
PHE supports the UN Sustainable Development Goals

Page 26
Maternal obesity

