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Glossary

Alongside midwifery unit An NHS clinical location offering care to women with 
straightforward pregnancies during labour and birth in which 
midwives take primary professional responsibility for care. 
During labour and birth, diagnostic and treatment medical 
services, including obstetric, neonatal and anaesthetic care, 
are available, should they be needed, in the same building, 
or in a separate building on the same site. Transfer will 
normally be by trolley, bed or wheelchair. 	

Anthropometric Human body measurements.

Body mass index (BMI) The body weight of an individual in kilograms divided by their 
height in metres squared. A BMI below 18.5 is categorised at 
underweight, a BMI of 18.5-24.9 is normal/healthy weight, a 
BMI of 25.0-29.9 is overweight and a BMI of 30 and above  
is obese.

Booking appointment The first antenatal appointment a pregnant woman has, 
usually with a midwife and ideally before 12 weeks’ 
gestation. A woman’s medical, family and obstetric history 
is recorded, needs for care are assessed and plans for care 
are made.

Caesarean section Surgical incision into the abdominal and uterine wall to 
achieve delivery of the baby.

Grade 1 Emergency: Immediate threat to the life of the woman or 
fetus (e.g. acute, severe bradycardia, cord prolapse, uterine 
rupture, fetal blood sampling pH less than 7.2.).

Grade 2 Urgent: Maternal or fetal compromise which is not 
immediately life threatening (e.g. antepartum haemorrhage, 
‘failure to progress’ in labour with maternal or fetal 
compromise).

Grade 3 Scheduled: Needing early delivery but no maternal or fetal 
compromise (e.g. a woman booked for elective CS who is 
admitted with pre-labour spontaneous rupture of membranes 
or ‘failure to progress’ with no maternal or fetal compromise).

Grade 4 Elective: At a time to suit the woman and staff.

Clinical audit A systematic process for setting and monitoring standards 
of clinical care. Whereas ‘guidelines’ define what the best 
clinical practice should be, ‘audit’ investigates whether best 
practice is being carried out. 

Consensus methods A variety of techniques that aim to reach an agreement on 
a particular issue. Formal consensus methods include the 
Delphi technique. In the development of clinical guidelines, 
consensus methods may be used where there is a lack of 
strong research evidence on a particular topic. 

Crown Dependencies The Channel Islands and the Isle of Man.

Cohort A group of individuals who share something in common  
(e.g. obesity or born in the same year).
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Cohort study An observational study that takes a group (cohort) of 
individuals and observes their progress over time in order 
to measure outcomes, such as disease or mortality rates, 
and make comparisons according to different exposures, 
treatments or outcomes.

Confidence interval (CI) A way of expressing certainty about the findings from a 
study or group of studies, using statistical techniques. A wide 
confidence interval indicates a lack of certainty or precision 
about the true size of the clinical effect and is seen in studies 
with too few patients. Where confidence intervals are narrow 
they indicate more precise estimates of effects and a larger 
sample of patients studied. It is usual to interpret a ‘95%’ 
confidence interval as the range of effects within which we 
are 95% confident that the true effect lies.

Consensus standards group (CSG) A multidisciplinary group of members convened by CMACE 
to develop standards of care for women with obesity  
in pregnancy.

Consensus statement A statement advising a course of action in relation to a 
particular clinical topic, based on the collective views of a 
body of experts.

Deep vein thrombosis (DVT) A condition in which a blood clot (thrombus) forms in the 
muscle of the leg, usually the calf.

Delphi technique A method of systematically collecting and aggregating 
informed judgements from a group of experts on a specific 
topic and is particularly suitable for developing clinical 
guidelines when there is limited research evidence.

Diabetes mellitus A disease with familial tendency in which there is defective 
metabolism of carbohydrates due to reduction in the 
secretion of insulin.

Early neonatal death Death of a live born baby occurring before seven completed 
days after birth.

Eclampsia The occurrence of one or more convulsions superimposed 
on pre-eclampsia.

Evidence-based The process of systematically finding, appraising and using 
research findings as the basis for clinical decisions.

Evidence table A table summarising the results of a collection of studies on a 
particular topic.

External advisory group (EAG) A multidisciplinary group of ten members with expert 
knowledge in the area of obesity in pregnancy. The group, 
who is external to CMACE, provide advice relating to  
the project.

Extrapolation The application of research evidence based on studies 
of a specific population to another population with similar 
characteristics.
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Freestanding midwifery unit An NHS clinical location offering care to women with 
straightforward pregnancies during labour and birth in which 
midwives take primary professional responsibility for care. 
General Practitioners may also be involved in care. During 
labour and birth, diagnostic and treatment medical services, 
including obstetric, neonatal and anaesthetic care, are not 
immediately available but are located on a separate site 
should they be needed. Transfer will normally involve car  
or ambulance.

Gestational diabetes mellitus 
(GDM)

Any degree of glucose intolerance with its onset (or first 
diagnosis) during pregnancy and usually resolving shortly 
after delivery.

Good practice point Recommended good practice based on the expert 
experience of a group of individuals. A ‘Good practice point’ 
recommendation may be made on an important topic when 
there is a lack of research evidence.

Grade of evidence A code (e.g. A, B, C, D) linked to a guideline 
recommendation, indicating the strength of the evidence 
supporting that recommendation (see Appendix D).

Index of multiple deprivation (IMD) This combines a number of indicators, chosen to cover a 
range of economic, social and housing issues, into a single 
deprivation score for each small area in England. This allows 
each area to be ranked relative to one another according to 
their level of deprivation

Interquartile range (IQR) The distance between the 75th percentile and the 25th 
percentile. The IQR is essentially the range of the middle 
50% of the data.

Intrapartum stillbirth A stillborn baby that was alive at the onset of labour.

Late neonatal death Death of a live born baby occurring from the seventh day and 
before 28 completed days after birth.

Large for gestational age (LGA) A baby that has a birth weight more than the 10th percentile 
of all babies with the same gestational age.

Level of evidence A code (e.g. 1a, 1b) linked to an individual study, indicating 
where it fits into the hierarchy of evidence and how well it has 
adhered to recognised research principles (see Appendix D).

Literature review A process of collecting, reading and assessing the quality  
of published (and sometimes unpublished) articles on  
a given topic.

Live birth Delivery of an infant, which, after complete separation from 
its mother, shows sign of life.

Low molecular weight heparin 
(LMWH)

Pharmacological thromboprophylaxis.

Macrosomia A newborn with an excessive birth weight.

Maternities Pregnancy resulting in a live birth at any gestation or stillbirth 
occurring at 24 weeks’ gestation onwards, with multiple births 
being counted only once.

Miscarriage The loss of a pregnancy that occurs during the first 23+6 weeks.

Maternal obesity Obesity (BMI ≥30) during pregnancy.
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Morbidity A disease, medical condition or symptom.

Mortality Death

Neonatal services

Level 1 Special care unit.

Level 2 High dependency unit.

Level 3 Intensive care unit.

Neonatal unit admission Admission of a baby to a neonatal unit. For the purpose  
of this report, admissions within 48 hours of being born  
were assessed.

Obesity Body mass index (BMI) ≥30

Class I BMI 30.0 – 34.9

Class II (Severe obesity) BMI 35.0 – 39.9

Class III (Morbid obesity) BMI ≥40.0

Super-morbid obesity BMI ≥50.0

Observational study In research about diseases or treatments, this refers to  
a study in which nature is allowed to take its course. 
Changes or differences in one characteristic (e.g. whether  
or not people received a specific treatment or intervention) 
are studied in relation to changes or differences in other(s) 
(e.g. whether or not they died), without the intervention of  
the investigator. 

Obstetric unit An NHS clinical location in which care is provided by a team, 
with obstetricians taking primary professional responsibility 
for women at high risk of complications during labour and 
birth. Midwives offer care to all women in an obstetric unit, 
whether or not they are considered at high or low risk, and 
take primary responsibility for women with straightforward 
pregnancies during labour and birth. Diagnostic and 
treatment medical services, including obstetric, neonatal and 
anaesthetic care, are available on site, 24 hours a day.

Odds ratio (OR) Odds are a way of representing probability. They provide an 
estimate (usually with a confidence interval) for the effect of 
a treatment. Odds are used to convey the idea of ‘risk’ and 
an odds ratio of 1 between two treatment groups would imply 
that the risks of an adverse outcome were the same in each 
group. For rare events the odds ratio and the relative risk 
(which uses actual risks and not odds) will be very similar. 

Parity The classification of women according to the number of 
times they have given birth to a baby of more than 24  
weeks’ gestation.

Perinatal death Death of a fetus or a newborn in the perinatal period that 
commences at 24 completed weeks’ gestation and ends 
before seven completed days after birth.

Perinatal mortality rate The proportion of stillbirths and early neonatal deaths per 
1000 total births (live births and stillbirths).

Postpartum haemorrhage (PPH) Blood loss of 500ml or more from the genital tract up to  
6 weeks after labour.
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Preeclampsia Pregnancy-induced hypertension in association with 
proteinuria (> 0.3 g in 24 hours) ± oedema.

Pregnancy induced hypertension 
(PIH)

A generic term used to define a significant rise in blood 
pressure during pregnancy, occurring after 20 weeks’ 
gestation.

Preterm A birth before 37 weeks’ gestation.

Prevalence Prevalence is a frequently used epidemiological measure of 
how commonly a disease or condition occurs in a population 
at a particular point in time. The prevalence is calculated by 
dividing the number of persons with the disease or condition 
at a particular time point by the total number of individuals 
examined.

Primary postpartum haemorrhage Blood loss of 500ml or more, occurring within 24 hours  
of birth.

Professional Judgement cases Women within the CMACE cohort study and clinical audit 
that had no known BMI or weight but were judged by health 
professionals to have a BMI ≥35 in pregnancy. 

Pulmonary embolism (PE) A blockage of one of the arteries in the lung by a blood clot.

Small for gestational age (SGA) A baby that has a birth weight less than the 10th percentile of 
all babies with the same gestational age. 

Stillbirth A baby delivered without signs of life after 23+6 weeks of 
pregnancy.

Stillbirth rate The proportion of stillbirths per 1000 total births (live births 
and stillbirths).

Strategic Health Authority (SHA) SHAs are part of the structure of the National Health 
Service in England. Each of the 10 SHAs is responsible for 
enacting the directives and implementing fiscal policy as 
dictated by the Department of Health at a regional level. 
In turn, each SHA area contains various NHS trusts which 
take responsibility for running or commissioning local NHS 
services. The SHA is responsible for strategic supervision of 
these services.

Thromboprophylaxis Prevention of thromboembolic disease.

Type 1 diabetes A form of diabetes that usually develops during childhood or 
adolescence and is characterised by a severe deficiency of 
insulin secretion which causes hyperglycaemia.

Type 2 diabetes A common form of diabetes that usually develops in 
adulthood and most often in obese individuals. It is 
characterised by hyperglycaemia resulting from impaired 
insulin utilisation coupled with the body’s inability to 
compensate with increased insulin production.

Vaginal birth after caesarean 
(VBAC)

A vaginal birth after a previous caesarean section.

Venous thromboembolism (VTE) A condition in which a blood clot (thrombus) forms in a 
vein, which in some cases then breaks free and enters the 
circulation as an embolus, finally lodging in and completely 
obstructing a blood vessel, e.g., in lungs causing a 
pulmonary embolism (PE). The term encompasses both DVT 
and PE.
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Foreword

Obesity is arguably the biggest challenge facing maternity services today. It is a challenge not only because 
of the magnitude of the problem as almost one in five of pregnant women in the UK are obese, but also 
because of the impact that obesity has on women’s reproductive health and that of their babies. Complication 
rates for women with obesity are substantially higher than in those without obesity, and these rates can 
potentially be reduced with high quality care. There are higher rates of miscarriage, fetal abnormality, blood 
pressure problems, diabetes, thrombosis, difficulty in delivery leading to higher caesarean rates, and infection 
following delivery. These complications pose particular challenges to aspects of our maternity services with 
increased need for appropriate facilities, resources to reduce, minimise and manage the higher frequency 
of complications and greater demands on midwives, obstetricians and anaesthetists who manage the 
complications. Of course the cost of this places an increased burden on our limited resources for maternity 
service. However, the overall solution lies more in the public health arena as the critical time to influence this 
is before pregnancy, thus the challenge of obesity is also high on our public health agenda in the UK, where 
reducing rates of obesity in the population will have significant impact on health in general and pregnancy 
in particular.

Because of these challenges, we welcome the results of this CMACE project and this timely report. It highlights 
the extent of the problem, identifies where we need to develop service provision and specific resource, and 
for the first time in the UK creates an integrated clinical guideline setting standards of maternity care for this 
population. Further, the assessment of existing care against these standards allows us to target the areas 
where action is needed to ensure high quality care for women with obesity who are pregnant. This report will 
influence maternity care for the better and inform the public health agenda as we strive to ensure that our 
services in the UK meet the growing challenge of obesity in pregnancy.

Dr Anthony Falconer 
President, RCOG

Professor Sir Sabaratnam Arulkumara 
Immediate Past President, RCOG

Cathy Warwick 
General Secretary, RCM 

Lindsey Davies  
President of the Faculty of Public Health
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1. Key findings and recommendations

In 2008, the Confidential Enquiry into Maternal and Child Health (CEMACH), now known as the Centre for 
Maternal and Child Enquiries (CMACE), commenced a 3-year UK-wide Obesity in Pregnancy project. The 
project was initiated in response to a number of factors. At the time, these included: i) growing evidence that 
obesity is associated with increased morbidity and mortality for both mother and baby, ii) evidence from the 
CEMACH ‘Saving Mothers’ Lives’ report showed that women with obesity were over-represented among 
those who died of direct deaths compared to those who died of indirect deaths,1 iii) unknown national and 
regional prevalence rates of maternal obesity, and iv) the need for a national clinical guideline for the care of 
women with obesity in pregnancy. The project included four main modules:

• The development of national standards of care based on evidence and formal consensus methods

• A national survey of maternity services for women with obesity

• ��A national cohort study of 5068 women with maternal obesity (BMI ≥35) who gave birth in the UK during 
March and April 2009

• A national clinical audit of maternity care received by 905 women with a BMI ≥35.

The project has identified a number of key findings, which are summarised below.

1.1. Key findings

1.1.1. Prevalence of Class II, Class III and super-morbid obesity in pregnancy

The UK prevalence of women with a known BMI ≥35 (Class II and Class III obesity) at any point in pregnancy, 
who give birth ≥24+0 weeks’ gestation, is 4.99%. This translates into approximately 38,478 maternities each 
year in the UK. The prevalence of women with a pregnancy BMI ≥40 (Class III obesity) in the UK is 2.01%, 
while super-morbid obesity (BMI ≥50) affects 0.19% of all women giving birth*.

The prevalence of maternal obesity varies between the UK nations and Crown Dependencies (Channel 
Islands and Isle of Man). Wales was found to have the highest overall prevalence of women with a pregnancy 
BMI ≥35, with a rate of 6.5%, equivalent to 1 in 15 maternities. Wales had the highest rates of both Class 
II and Class III maternal obesity, while England had the lowest rates of maternal obesity. Super-morbid 
maternal obesity was not significantly different between UK nations. 

1.1.2. Socio-demographic characteristics

An Index of Multiple Deprivation (IMD) score,2 based on postcode of residence, was assessed in relation to 
quintiles of deprivation derived for the entire population of England. The most deprived quintiles were over-
represented by the obese cohort compared to maternities in the general population. Thirty-four percent of 
pregnant women living in England with a BMI ≥35 were in the most deprived quintile, which compares to 
27.6% for all maternities. These data support previously published findings that show social deprivation is 
associated with maternal obesity.3

Black and Minority Ethnic (BME) groups represented 14% of the cohort; BME groups represent 20% of the 
general maternity population.4 Women with a BMI ≥35 from BME groups were 3.5 times more likely to have 
type 2 diabetes and 1.6 times more likely to have gestational diabetes than White women with a BMI ≥35.
Even after controlling for diabetes, BME women were also more likely to have a caesarean section, have  
 

* Total number of women giving birth in the UK during March and April 2009 (denominator) was 769740
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their baby before 37 weeks’ gestation and to stay in hospital for longer after both vaginal deliveries and 
caesarean sections. 

The proportion of women aged 35 years or more increased with each increasing BMI group, with 31% 
of women with super-morbid obesity aged ≥35 years. Twenty percent of women in the general maternity 
population are aged ≥35, which is significantly lower than the proportion of women with a BMI ≥40 who are 
aged ≥35 years.4 Age ≥35 was a risk factor for a number of co-morbidities among women in the cohort, 
including type 2 diabetes, gestational diabetes, pregnancy induced hypertension (PIH) and pre-eclampsia. 

1.1.3. Clinical characteristics

Among the cohort of women in the observational study, 1103 (21.8%) had at least one morbidity (a disease 
or medical condition), in addition to obesity, diagnosed prior to the pregnancy, and 1180 (23.3%) women 
had a condition diagnosed during the pregnancy. A total of 38% of women within the cohort had at least 
one co-morbidity diagnosed prior to and/or during pregnancy. The most frequently reported conditions 
were pregnancy-induced hypertension and gestational diabetes, which were diagnosed in 9% and 8% of 
the cohort of women with a BMI ≥35, respectively. The prevalence of these conditions was higher among 
each incremental BMI category (P<0.01). Differences between BMI categories were also significant for the 
incidence of type 2 diabetes, pre-eclampsia and severe pre-eclampsia.

Ninety-eight percent of women with a BMI ≥35 gave birth in an obstetric unit. Under half of the women 
(47%) laboured spontaneously, 33% underwent an induction of labour and 20% had a caesarean section 
prior to labour. The spontaneous labour and induction rate in the general maternity population is 69% and 
20%, respectively.5 Among women with a BMI ≥35 who laboured prior to delivery, each unit increase in 
BMI was associated with a 3% increased risk of induction of labour. Six percent of women with singleton 
pregnancies gave birth prematurely (<37 weeks’ gestation), which is similar to the preterm rate in the general 
population.

Only 55% of women with a BMI ≥35 had a spontaneous vaginal delivery without the use of instruments. 
Caesarean sections accounted for 37% of all singleton deliveries. This rate is substantially higher than the 
caesarean rate of 25% in the general maternity population in England.5 Caesarean section was more common 
in each increasing BMI category, with 46% of women with a BMI ≥50 delivering this way. Planned caesarean 
sections (Grade 4) represented 45% of all caesarean deliveries within the cohort. The ratio of elective to 
emergency caesarean section did not differ between BMI categories; however, the planned caesarean rate 
is higher than the national average rate of 40% in England.5 General anaesthesia was administered in 7.7% 
of all caesarean sections; this is also higher than the 5.5% rate in the general obstetric population.5 

The incidence of primary postpartum haemorrhage (PPH) (defined as ≥500ml6 7) was 38% for women with a 
BMI ≥35. This is almost four times higher than the rate in the general obstetric population.5 Pre-eclampsia, 
birth weight >4kg, and caesarean section were all risk factors for PPH. After controlling for these, each 
BMI unit increment in women with a BMI ≥35 was associated with a 2.6% increase in risk of PPH. The 
incidence of major PPH (>1000ml) was 5%. Low molecular weight heparin (LMWH) use in pregnancy was 
also associated with PPH; women receiving antenatal LMWH were 9.2 times more likely to have a major 
PPH than those not receiving LMWH in pregnancy. This differs from data in a systematic review of LMWH in 
pregnancy where low rates of PPH are encountered, raising the possibility of an interaction between LMWH 
use and obesity with regard to risk of PPH.8 
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Seventy-four percent of women having spontaneous vaginal births in the general maternity population spend 
one day or less in hospital.5 The rate of 58% in women with a BMI ≥35 is much lower in comparison. Women 
with a BMI ≥35 were also more likely to stay in hospital for seven days or longer after childbirth compared to 
the general maternity population, even after adjusting for mode of delivery.5

1.1.4. Poor pregnancy outcomes

The babies of women with a pregnancy BMI ≥35 have an increased risk of perinatal mortality compared with 
those of the general maternity population in the UK.9 There were 43 stillbirths in the cohort (median gestation 
37.1 weeks, range 24.6-42.3), corresponding to a rate of 8.6 stillbirths per 1000 singleton births. This rate is 
substantially higher than the general population rate of 3.9 per 1000 total births†, and supports other studies, 
which indicate that obese women are approximately twice as likely to have a stillborn baby as women with a 
healthy BMI.10 11 The stillbirth rate increased with increasing BMI. BMI categories 35.00-39.99, 40.00-49.99 
and ≥50 had stillbirth rates of 7.9, 8.8 and 15.8 per 1000 singleton births, respectively. Among women with a 
BMI ≥35, each unit increase in BMI was associated with a 7% increased risk of stillbirth. 

Intrapartum stillbirths accounted for 11.9% of the cohort’s singleton stillbirths (1.0 per 1000 births). This is 
much higher than the rate in the general population (8.4%) in England, Wales and Northern Ireland (0.33 per 
1000 births).9

Approximately 20% of the singleton babies were large for their gestational age (LGA), defined by weight ≥90th 
percentile for gestation, which is twice as high as expected in the general population of births. LGA babies 
were more common among each increasing BMI group, with one third of women with a BMI ≥50 having a 
LGA baby, compared to 16% born to women with a BMI 35-39.9. Women with diabetes were also more likely 
to have a LGA baby than women without diabetes (40% vs. 17%). There was an interaction between BMI 
group and diabetes status, and, although a greater proportion of women with diabetes had a LGA baby, the 
relationship between BMI and LGA was more pronounced among women without diabetes.

Neonatal unit admissions (within 48 hours of birth) correlated directly with maternal BMI. Among babies born 
at term (37-42 weeks’ gestation), the neonatal unit admission rate was 4.2%, 5.9% and 9.9% for those born 
to mothers with a BMI 35-39.9, BMI 40-49.9 and BMI ≥50, respectively. Babies born to mothers with a BMI 
≥50 were almost twice as likely to be admitted to the neonatal unit as babies born to mothers with a BMI  
35-39.9, even after adjusting for maternal age, parity, maternal diabetes and gestation at delivery.

1.1.5. Preconception care

The CMACE/RCOG Joint Guideline on the management of women with obesity in pregnancy (2010)12 
recommends that women of childbearing age with a BMI ≥30 should receive information and advice about 
the risks of obesity during pregnancy and childbirth, and they should be supported to lose weight before 
conception. In the organisational survey of all maternity units in the UK, only 12 (6%) obstetric units reported 
providing preconception care and advice to obese women. While this does not take into account advice 
given in primary care or in the community, this finding does highlight that appropriate preconception services 
provided by maternity units are not yet readily available to women with obesity. 

† �UK national stillbirth rate adjusted after removing terminations of pregnancy and babies born <24 weeks’ gestation. This rate is lower 
than the rate published in the CMACE 2008 Perinatal Mortality Report, which included babies born <24 weeks’ gestation.

1. Key findings and recommendations 
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Women with a BMI ≥30 wishing to become pregnant should be advised to take 5mg of folic acid supplementation 
daily, starting at least one month before conception and continuing during the first trimester of pregnancy, in 
order to reduce the risk of neural tube defects, which are more prevalent among women with obesity‡.12

The CMACE national clinical audit, which preceded the national recommendation for 5mg of folic acid 
supplementation in women with obesity, found that both the use and dosage of folic acid supplementation 
was poorly documented within maternity notes, particularly for the pre-pregnancy period. Folic acid use 
before pregnancy was documented in just over half of all audited cases. Of these, 71% of women had not 
taken folic acid, 21% had taken folic acid but the dosage had not been documented, 7% had supplemented 
with 400 micrograms and 1.4% was known to have supplemented with the recommended 5mg dose prior to 
pregnancy. This latter figure rose to 2.1% in the first trimester of pregnancy.

1.1.6. Clinical care during pregnancy

1.1.6.1. Measuring height, weight and calculating body mass index

Ninety-seven percent of all women reported to CMACE during the observational cohort study had an 
antenatal weight recorded, while 96% had both weight and height recorded, thereby allowing a calculation 
of BMI. The gestation at which the weight measures were recorded was known for 91% of the cohort. Of 
these, 85% had a weight recorded at booking, representing 77% of the study cohort. A further 3.4% had 
a weight recorded within two weeks of booking, 2.8% between two and four weeks of booking, and 6.5%  
>4 weeks from booking but before delivery. A small proportion of women (2.5%) had a pregnancy weight that 
was documented prior to the booking appointment.

1.1.6.2. Provision of information

Evidence of providing information about the risks associated with obesity in pregnancy was documented in 
fewer than one fifth of the cases audited. Information was more likely to be given to women with a BMI ≥40 
compared to women with a BMI 35.00-39.99 (24% vs. 13%).

1.1.6.3. Thromboprophylaxis 

The documentation of venous thromboembolism (VTE) risk at booking was poor, even for women identified 
as being at high risk, according to the RCOG Clinical Green-top Guideline No. 37.13 Of the 14 women in 
the audit cohort who had a moderate or high risk of VTE, three had this risk noted at booking and six were 
offered LMWH antenatally. The RCOG guideline recommends that women identified as having a lower level 
of elevated risk, based on the presence of certain risk factors, should also be considered for LMWH. Of 
the 849 women identified in the lower level of elevated risk category, only 10% had VTE risk documented 
at booking and only 3.3% were offered LMWH. A further 15 women were prescribed low dose aspirin for 
thromboprophylaxis (which is not recommended for this purpose).

Eighty-five percent of women receiving antenatal LMWH were prescribed doses considered insufficient for 
their body weight according to guidelines that were current at the time of care.14 Just 3% were prescribed a 
higher prophylactic dose. No women had documented evidence of a therapeutic dose of LMWH. 

‡ The Department of Health advise that all pregnant women (including those with a BMI >30) take a folic acid supplement at the usual 
dose of 400 micrograms/day from before pregnancy until the 12th week of pregnancy.
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1.1.6.4. Antenatal anaesthetic review

All women with a BMI ≥40 should have an antenatal consultation with an obstetric anaesthetist, so that 
potential difficulties can be identified, and an anaesthetic management plan for labour and delivery should 
be documented in the records.12 Forty-five percent of women with a BMI ≥40 had a written anaesthetic 
management plan. A further 15% of women were offered a consultation but did not have a written plan, which 
was considered to indicate that the consultation did not take place. 

1.1.6.5. Manual handling requirements and tissue viability issues

Despite 53% of surveyed maternity units reporting that they use a risk assessment tool to assess the risk 
of pressure damage, only 10% of women with a BMI ≥40 whose notes were audited had a documented 
assessment for tissue viability. An assessment for manual handling requirements was documented in only 
14% of cases with a BMI ≥40.

1.1.7. Clinical care during labour and delivery

It is recommended that an obstetrician and an anaesthetist both at Speciality Trainee year 6 (ST6) and above 
should be informed and available to care for women with a BMI ≥40 during labour and delivery, including 
attending any operative vaginal or abdominal delivery.12 The clinical audit found that an obstetrician, of ST6 
or above, attended 67% of instrumental vaginal and caesarean deliveries among women with a BMI ≥40. 
The anaesthetist, also at ST6 or above, attended 61% of these deliveries. 

1.1.8. Postpartum care and follow-up

1.1.8.1. Thromboprophylaxis 

Postnatal thromboprophylaxis was underused, both in terms of it being offered and in terms of the duration 
for which it was prescribed. Women with a high or moderate risk of VTE should receive LMWH for six weeks 
after giving birth. Of the fourteen women with a high or moderate risk, eight were prescribed LMWH. The 
duration of LMWH use was insufficient, in terms of the recommendations in the applicable guideline, in five 
cases and not documented in three cases. The RCOG Guideline No. 37 (2004) recommends LMWH for 
three to five days for women in the VTE lower ‘at risk’ category. Of the 784 women identified in this category, 
49% were offered LMWH and 20% (n=158) received it for ≥3 days. 

Women with a BMI ≥40 should be offered postpartum thromboprophylaxis, regardless of their mode of 
delivery.12 13 Postpartum LMWH was offered to 55% of women with a BMI ≥40. Women having caesarean 
sections were much more likely to receive LMWH compared to women giving birth vaginally (94% vs. 30%) 
(caesarean section is recognised as a specific risk factor for VTE in addition to obesity).

1.1.8.2. Nutritional advice

All women with a booking BMI ≥30 should continue to receive nutritional advice following childbirth from an 
appropriately trained professional, with a view to weight reduction.12 However, documented evidence of a 
postnatal referral to a dietician or nutritionist was found for only 4% of women. 

1. Key findings and recommendations 
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1.1.8.3. Follow-up tests for women with gestational diabetes

Evidence of a referral for a test of glucose tolerance within two months of giving birth was documented for 
two thirds of women with gestational diabetes mellitus (GDM). As this is a modifiable risk factor for long term 
health issues, it is important to emphasise the need for such screening after delivery.

1.1.9. Facilities and equipment in maternity units

The availability of appropriate equipment in the event of an unplanned admission to a maternity unit of a 
woman with super-morbid obesity was generally inadequate. Approximately two thirds of units in the UK 
reported not having immediate access to appropriate extra-wide wheelchairs, examination couches, trolleys 
or ward beds. Furthermore, the majority of facilities and equipment in maternity units did not have the 
minimum safe working load of 250kg recommended by the CMACE/RCOG guideline for the management of 
women with obesity in pregnancy.12 Facilities such as weighing scales, which are essential to ensure correct 
doses of medication such as thromboprophylaxis,13 were mainly concentrated in outpatient areas which may 
not be easily accessible out-of-hours. 

1.2. Key recommendations

Key recommendations have been developed based on the main findings arising from this national project. 
These recommendations are proposals made by CMACE for an appropriate course of action to be taken 
by external organisations and/or individuals in relation to a specific area of health care. These comply 
with the CMACE recommendation policy, which aims to ensure a consistent and transparent approach to 
the development of recommendations, enabling stakeholders and users of CMACE reports to have a full 
understanding of, and confidence in, the process by which recommendations have been made. A copy of 
the policy is available from CMACE, and the process used to develop these recommendations is described 
in Chapter 3 of the report. 

Recommendation 1: Pre-pregnancy counselling

Preconception counselling and support, both opportunistic and planned, should be provided for women 
of childbearing age with a BMI ≥30. This advice and support should be available in both Primary care and 
Secondary care. Pre-pregnancy counselling should include:

• Accurate height and weight measurement and BMI calculation

• Consideration given to screening for type 2 diabetes

• Provision of information about the risks of obesity in pregnancy and childbirth

• Advice and support to lose weight prior to conception

• �Advice on appropriate supplementation prior to conception (5mg folic acid§ and 10µg vitamin D), as 
recommended by NICE.15

Recommendation type: Good practice point

§ The Department of Health advise that all pregnant women (including those with a BMI >30) take a folic acid supplement at the usual 
dose of 400 micrograms/day from before pregnancy until the 12th week of pregnancy.
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Supporting evidence

Women with obesity have an increased risk of pregnancy-related complications and adverse outcomes compared to 
women with a healthy BMI, and findings from the CMACE observational study show that increasing levels of obesity 
are associated with increasing levels of fetal abnormality, hypertensive disorders, gestational diabetes mellitus, 
induction of labour, caesarean section, postpartum haemorrhage, stillbirth, large for gestational age and neonatal 
unit admissions.

A Swedish population-based observational study of 151,025 women examined the association of change in BMI 
between successive pregnancies with adverse outcomes during the second pregnancy. The risk of pre-eclampsia, 
gestational diabetes mellitus (GDM), large for gestational age babies, caesarean section and stillbirth was linearly 
related to inter-pregnancy weight gain.16

Observational evidence shows that pre-pregnancy BMI is inversely associated with serum vitamin D and folate 
concentrations among pregnant women, and women with obesity (BMI ≥30) are at increased risk of vitamin D and 
folate deficiency compared to women with a healthy BMI (BMI <25).17 18 Cord serum vitamin D levels in babies of 
women with obesity have also been found to be lower than babies born to non-obese women.17

Rationale

It is important that women are aware of the increased risk of maternal and fetal complications associated with obesity, 
and they should have the opportunity to minimise the risk of these complications prior to pregnancy. 

Only 6% of obstetric units in the UK reported providing preconception care and advice to women with obesity. While 
this does not take into account advice given in primary care or in the community, appropriate preconception services 
provided by maternity units are not yet readily available to women with obesity. 

Targeting women with obesity at opportunistic times before a pregnancy (e.g. during family planning appointments and 
weight management clinics), may allow them time to lose sufficient weight to lower their risk prior to conception. 

Brief interventions can be delivered by all healthcare professionals involved in preconception care, in all settings, and 
are an evidence-based method towards behaviour change and lifestyle improvement.

Recommendation 2: Folic acid supplementation

Women with obesity have an increased risk of having a baby with congenital malformations, including neural 
tube defects.19 Women with a BMI ≥30 wishing to become pregnant should be advised to take 5mg folic acid 
supplementation daily, starting at least one month before conception and continuing during the first trimester 
of pregnancy, as recommended by the joint CMACE/RCOG Guideline on the management of women with 
obesity in pregnancy.12

Awareness of the importance of supplementing with high-dose folic acid should be raised at opportunistic 
times, even prior to a woman planning a pregnancy. 

Folic acid use both before and during pregnancy should be documented in the antenatal notes. Women with 
a BMI ≥30 who are not taking 5mg folic acid supplementation daily at the time of booking should be advised 
to do so for the first trimester¶.

Recommendation type: Clinical care and service provision

¶ The Department of Health advise that all pregnant women (including those with a BMI >30) take a folic acid supplement at the usual 
dose of 400 micrograms/day from before pregnancy until the 12th week of pregnancy.

1. Key findings and recommendations 
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Supporting evidence

Women with obesity are at increased risk of having a baby with a neural tube defect.19 There is high-level evidence 
(Level 1++) showing that folic acid deficiency is associated with neural tube defects.20 In women at high risk of fetal 
NTD (due to previous pregnancy with NTD), high doses of folic acid supplementation reduce the risk of a subsequent 
NTD-affected pregnancy by 72%.21 

The CMACE national clinical audit found that both the use and dosage of folic acid supplementation was poorly 
documented within maternity notes, particularly for the pre-pregnancy period. Folic acid use before pregnancy was 
documented in just over half of all audited cases. Of these, under one third of women with a BMI ≥35 supplemented 
with folic acid prior to pregnancy and only 1.4% are known to have supplemented with the recommended 5mg dose. 
These findings lend support to previous research that found women with obesity are less likely to use nutritional 
supplements than women with a healthy BMI.18

Rationale

High dose folic acid supplementation is recommended for women with obesity in order to minimise the risk of NTDs.12 
A 5mg dose has previously been recommended for women with diabetes, as diabetes is also associated with an 
increased risk of NTD-affected pregnancy, and also for women with a history of NTD-affected pregnancies.22 Few 
women with a BMI ≥35 currently supplement with this high dose, and the importance of taking 5mg of folic acid should 
be highlighted.

Recommendation 3: Antenatal care

Obesity in pregnancy is associated with an increased risk of a number of pregnancy-related complications 
and adverse outcomes. Women with obesity should therefore receive routine care supplemented by specialist 
services and facilities that are specific to their needs. Specialist midwives, senior anaesthetic expertise and 
a review by a senior team in the antenatal clinic may be required. 

Recommendation type: Clinical care and service provision

Supporting evidence

Obesity in pregnancy is associated with an increased risk of a number of pregnancy-related complications and 
serious adverse outcomes, including miscarriage,23 fetal congenital anomaly,19 thromboembolism,24 25 gestational 
diabetes,26 pre-eclampsia,27 dysfunctional labour,28 postpartum haemorrhage,26 wound infections,26 stillbirth10 29 and 
neonatal death.11 29 30 There is also a higher caesarean section rate31 and lower breastfeeding rate32 among women 
with obesity compared to women with a healthy BMI.

Findings from the CMACE observational study show that, among women with a BMI ≥35, increasing levels of obesity 
are associated with increasing levels of fetal abnormality, hypertensive disorders, gestational diabetes mellitus, 
induction of labour, caesarean section, postpartum haemorrhage, stillbirth, large for gestational age and neonatal 
unit admissions.

Rationale

Women with obesity have an increased risk of pregnancy-related complications and adverse outcomes that are likely 
to require specialist facilities, expertise and medical intervention. An obstetric unit with appropriate neonatal services 
is best placed to provide suitable care for women with obesity.

Although women with obesity may require specialist care, they do not necessarily need to be separated on the basis 
of obesity, and care should be taken to ensure that these women do not feel stigmatised because of their weight.
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Recommendation 4: Measuring height, weight and calculating body mass index

All pregnant women should have their weight and height measured using appropriate equipment, and they 
should have their body mass index (BMI) calculated accurately at the antenatal booking visit, as recommended 
by the Joint CMACE/RCOG Guideline on the management of women with obesity in pregnancy.12 Measurements 
should be recorded in the handheld notes and electronic patient information system. 

Maternal weight should be re-measured in the third trimester to allow appropriate plans to be made for 
equipment and personnel required during labour and delivery. 

Re-measurement of weight on admission to delivery suite will facilitate dose calculation of drugs required 
during labour. A weight after delivery may also be necessary to guide dose calculation for women requiring 
postnatal medication (e.g. thromboprophylaxis). Weighing scales should be routinely accessible in all delivery 
settings to enable the assessment of weight. 

Self-reported weights and heights should not be used as a substitute for accurate weight and  
BMI assessment.

Recommendation type: Clinical care and service provision

Supporting evidence

In response to the CMACE survey, 16% of maternity units in the UK reported most frequently documenting a weight 
that was self-reported by the woman. Self-reported weight is often underestimated, particularly in obese women,33 
which may lead to an inaccurate risk assessment during pregnancy. 

Approximately 20% of women in the CMACE observational study did not have their weight documented in the notes 
at the booking appointment, and only 31% of women with at least one antenatal weight had it measured on at least 
two separate occasions during pregnancy. 

The CMACE study found that, of the 1759 women receiving anaesthesia during delivery, only one third had a weight 
recorded in the third trimester.

Some women in the observational cohort gained up to 30kg during their pregnancy. This highlights the critical 
importance of calculating appropriate medication dosage using an accurate and current weight.

Rationale

Appropriate management of women with maternal obesity can only be possible with consistent identification of those 
women who are at increased risk of complications. 

The process of accurate measurement, and sensitive communication, of BMI in pregnancy constitutes a key time 
when a brief intervention can be most effective in precipitating behaviour and lifestyle change. 

Weight re-measurement and BMI calculation is important as gestational weight gain varies between individuals and 
some women are known to gain up to 30 to 40 kg during pregnancy. This gain may represent a 10 to 15 unit increase 
in BMI, which may have implications for care during labour and delivery.

Recommendation 5: Information giving during pregnancy

All pregnant women with a booking BMI ≥30 should be provided with accurate and accessible information 
about the risks associated with obesity in pregnancy and how these risks may be minimised. This is 
also recommended in the Joint CMACE/RCOG Guideline on the management of women with obesity in 
pregnancy.12 Women should be given the opportunity to discuss this information with health professionals 
who have been trained in the management of maternal obesity.

1. Key findings and recommendations 
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The aim is to provide appropriate information sensitively, which empowers the woman to engage actively 
with health professionals and the services available to them. Relevant information should include: 

• ��The increased risk of hypertensive disorders, gestational diabetes and fetal macrosomia requiring an 
increased level of maternal and fetal monitoring

• �The potential for poor ultrasound visualisation of the baby and consequent difficulties in fetal surveillance 
and screening for anomalies

• Tthe increased risk of induction of labour

• �The potential for intrapartum complications, including difficulty with fetal monitoring, anaesthesia and 
caesarean section which would require senior obstetric and anaesthetic involvement and an antenatal 
anaesthetic assessment, and potential for emergency caesarean section

• �The need to prioritise the safety of the mother at all times

• �The importance of healthy eating and appropriate exercise during pregnancy for the management of  
weight gain 

• �The importance of breastfeeding and opportunities to receive additional breastfeeding support.

Nutritional advice by an appropriately trained professional may be useful early in the pregnancy.

Recommendation type: Good practice point

Supporting evidence

Findings from the CMACE observational study show that increasing levels of obesity are associated with increasing 
levels of pregnancy complications and adverse outcomes, including fetal abnormality, hypertensive disorders, 
gestational diabetes mellitus, induction of labour, caesarean section, postpartum haemorrhage, stillbirth, large for 
gestational age and neonatal unit admissions. 

Eighteen percent of maternity units in the UK reported providing printed information for women specifically focused on 
the issue of obesity and pregnancy and 33% reported providing specific dietetic advice to all women with obesity. 

The CMACE audit found documented evidence of providing information about the risks associated with obesity in 
pregnancy in fewer than one fifth of audited cases.

Documented evidence of discussions relating to potential intrapartum complications associated with obesity was also 
found in fewer than one fifth of audited cases. Only 55% of women with singleton pregnancies had a spontaneous 
vaginal delivery and 21% had an emergency caesarean section.

Rationale

While preconception advice and care is the ideal scenario for women with obesity, those women presenting for the 
first time during pregnancy should be given an early opportunity to discuss potential risks and management options 
with a healthcare professional and those who have had pre-pregnancy counselling should receive further advice 
on these risks. The purpose is to encourage women to have realistic expectations for their pregnancy and birth 
experience and to understand the need for increased levels of medical surveillance and intervention. Additionally, 
it is anticipated that by providing this important information sensitively, women will feel more empowered to actively 
engage with health professionals and the services available to them.

Every contact between a healthcare professional and a pregnant woman with obesity offers the opportunity for a brief 
intervention on weight management to be delivered in an effective and opportunistic way.
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Recommendation 6: Surveillance and screening

Women with obesity have an increased risk of gestational diabetes mellitus, pre-eclampsia and fetal 
abnormalities, and they should have surveillance and screening according to existing guidance.34 35

The Pre-eclampsia Community Guideline34 outlines appropriate surveillance and recommends:

• �Women with a booking BMI ≥35 who also have at least one additional risk factor for pre-eclampsia should 
have referral early in pregnancy for specialist input to care. 

Additional risk factors include: 

• �first pregnancy

• �≥10 years since last baby

• �≥40 years of age

• �multiple pregnancy

• �previous pre-eclampsia

• �family history of pre-eclampsia

• �diastolic BP ≥80mmHg at booking

• �proteinuria ≥1+ on more than one occasion or ≥0.3g/24 hours

• �certain underlying medical conditions such as antiphospholipid antibodies or pre-existing hypertension, 
renal disease or diabetes. 

• �Women with a booking BMI ≥35 with no additional risk factor are suitable for community monitoring for pre-
eclampsia at a minimum of 3-weekly intervals between 24 and 32 weeks gestation, and 2-weekly intervals 
from 32 weeks to delivery.

The NICE Clinical Guideline No. 63 (Diabetes in Pregnancy)35 recommends that women with a BMI ≥30 have 
a 2-hour 75g oral glucose tolerance test (OGTT) at 24-28 weeks, using the criteria defined by the World 
Health Organisation.

Recommendation type: Clinical care and service provision

1. Key findings and recommendations 
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Supporting evidence

A number of good quality observational studies have shown clearly that obesity is associated with an increased risk 
of pre-eclampsia.11 26 27 36-41

Maternal obesity is known to be an important risk factor for gestational diabetes mellitus (GDM), with a number of 
large cohort studies reporting a three-fold increased risk compared to women with a healthy BMI.26 36-38 41

The CMACE observational study found that 13% of the cohort had hypertensive disorders diagnosed during their 
pregnancy and 8% had GDM. In the general maternity population in England, these conditions are diagnosed in 
approximately 4% and 2.5% of women, respectively.5

A randomised controlled trial of 1000 women with GDM found that treatment, comprising dietary advice, blood glucose 
monitoring and insulin therapy as needed, significantly reduced the risk of a composite measure of serious adverse 
perinatal outcome (death, shoulder dystocia, bone fracture, and/or nerve palsy) compared to routine care, where 
women and their care providers were unaware that GDM was present (adjusted RR 0.33, 95% CI 0.14–0.75).42

The CMACE audit revealed that 73% of women with a BMI ≥35 were offered a test for GDM and not all of these had 
an OGTT performed.

Rationale

Women with obesity are at increased risk of co-morbidities. Hypertensive disorders and GDM appear to be the 
most common co-morbidities in this population of women. These conditions are associated with an increased risk of 
adverse pregnancy-related outcomes, and screening and surveillance is necessary so that these conditions can be 
managed appropriately and effectively.

Recommendation 7: Anaesthesia in pregnancy and labour

Pregnant women with a booking BMI ≥40 should have an antenatal anaesthetic consultation with an obstetric 
anaesthetist, as recommended by the Joint CMACE/RCOG Guideline on the management of women with 
obesity in pregnancy.12 An anaesthetic consultation should allow potential difficulties with venous access, 
regional or general anaesthesia to be identified and anticipated. 

Women with a BMI <40 with anticipated problems relating to co-morbidities, airway management, vascular 
access and regional anaesthetic techniques may also require an antenatal anaesthetic consultation.

Maternity services may decide to use a lower BMI threshold, taking into consideration the local prevalence 
of maternal obesity.

Consideration should be given to the timing of an epidural, particularly for women with a BMI ≥40.43 44 

Recommendation type: Clinical care and service provision
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Supporting evidence

Pregnant women with obesity are at higher risk of anaesthesia-related complications than women with a healthy BMI, 
and obesity has been identified as a significant risk factor for anaesthesia-related maternal mortality.1 45 

The CMACE audit found that only 45% of women with a BMI ≥40 had a written anaesthetic management plan for 
delivery. This highlights the need to make anaesthetic consultations more widely available to women at increased risk 
of anaesthesia-related complications.

Rationale

Epidural re-site rates have been reported to increase with increasing BMI,21 and the initial failure rate of epidural 
cannulation in parturients with morbid obesity has been reported to be as high as 42% in one hospital.39 For these 
reasons, an early epidural may be advisable. 

Anaesthetic challenges may lead to increased decision to delivery time if emergency operative delivery is required, 
and they may increase anaesthetic morbidity. Advanced warning of such challenges may influence the planned mode 
of delivery and allow appropriate staff to be made available.

The risk of anaesthesia-related complications increases with increasing BMI. A BMI cut-off ≥40 has been recommended 
after consideration given to the balance of medical intervention versus risk, prevalence and resource implications.

If general anaesthesia is required, pre-oxygenation should be performed in the reversed Trendelenberg position 
(a 25 degree head up tilt) in order to delay the onset of hypoxia after induction of anaesthesia,46 47 and intubation 
should be performed in the ramped position to aid endotracheal intubation and reduce the risk of failed intubation.48 
The ramped position involves extending the neck and the atlo axial joint until the external auditory meatus is in a 
horizontal plane with the sternal notch.

Recommendation 8: Thromboembolism and thromboprophylaxis

Health professionals must be aware that women are at risk of thromboembolism from the very beginning of 
pregnancy, and that this risk increases significantly for women with obesity.

At booking, a full risk and needs assessment must be undertaken and documented clearly in the maternity 
notes. Women with a BMI ≥30 should be assessed throughout pregnancy for the risk of thromboembolism. 

Antenatal and postnatal thromboprophylaxis should be considered in accordance with the RCOG Clinical 
Green-top Guideline No. 37.13

The RCOG Clinical Green-top Guideline No. 37 advises that:

• �A woman with a BMI ≥30 who also has two or more additional risk factors for thromboembolism should be 
considered for prophylactic LMWH antenatally. This should begin as early in pregnancy as practical. 

• �All women receiving LMWH antenatally should usually continue prophylactic doses of LMWH until six 
weeks postpartum, but a postnatal risk assessment should be made.

• �All women with a BMI ≥40 should be offered postnatal thromboprophylaxis regardless of their mode of 
delivery.

• �Women with a booking BMI ≥30 requiring pharmacological thromboprophylaxis must be prescribed doses 
appropriate for their current weight:13

1. Key findings and recommendations 
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Weight	(kg) Doses

91-130 60 mg Enoxaparin; 7500 units Dalteparin; 7000 units Tinzaparin daily

131-170 80 mg Enoxaparin; 10000 units Dalteparin; 9000 units Tinzaparin daily

>170 0.6 mg/kg/day Enoxaparin; 75 units/kg/day Dalteparin; 75 units/kg/day Tinzaparin

Recommendation type: Clinical care and service provision

Supporting evidence

Maternal obesity is associated with a significant risk of thromboembolism during both the antenatal and postnatal 
period. A retrospective case-control study in Denmark, including 129 women with deep vein thrombosis (DVT) or 
pulmonary embolism (PE) during pregnancy or the puerperium and 258 controls (pregnant women with no venous 
thromboembolism), showed a significant association between venous thromboembolism and BMI ≥30 (adjusted 
OR (aOR) 5.3, 95% CI 2.1–13.5).25 More recently, a national matched case-control study conducted by the United 
Kingdom Obstetric Surveillance System (UKOSS) reported that a BMI ≥30 was associated with an aOR of 2.65 
(95% CI 1.09–6.45) for antenatal pulmonary thromboembolism (PTE).49

The CMACE audit found that the documentation of venous thromboembolism (VTE) risk at booking was poor, even 
for women identified by CMACE as being at high risk, according to the RCOG Green-top Guideline No 37.13 

NICE estimates that LMWH reduces VTE risk in medical and surgical patients by 60% and 70%, respectively.50 It is 
reasonable, therefore, to assume that it may reduce the risk of VTE in obstetric patients by a similar magnitude.

LMWH was under-prescribed in the cases audited by CMACE. Fewer than 50% of women classified as having 
a moderate or high risk of VTE received LMWH antenatally and only 9% of women with obesity and two or more 
additional risk factors received LMWH. LMWH was also under-prescribed postnatally, and the duration of LMWH 
use was insufficient for almost all women, regardless of their level of risk. Additionally, 84% of women with LMWH 
were prescribed doses considered insufficient for their body weight.

Rationale

Maternal obesity is associated with a significant risk of thromboembolism during both the antenatal and postnatal 
period,25 49 and thromboembolism is the most common cause of direct maternal death.1 

The CMACE findings highlight the importance of ensuring that all maternity staff members are aware of how to 
assess thromboembolism risk according to the RCOG Green-top Guideline No 37. Appropriate referrals must be 
made and LMWH should be prescribed appropriately in order to manage risk.

Recommendation 9: Place and mode of birth

The risk of complications and adverse pregnancy-related outcomes increases with increasing BMI. Women 
with a BMI ≥35 should give birth in a consultant-led obstetric unit with appropriate neonatal services, as 
recommended by the NICE Clinical Guideline No. 55 (Intrapartum Care)51 and Joint CMACE/RCOG Guideline 
on the management of women with obesity in pregnancy,12 so that immediate intervention is available in 
the event of intrapartum and postpartum complications and emergencies. An individual risk assessment 
regarding planned place of birth for women with a booking BMI 30-34.9 should be performed. 

On admission for delivery, all women with a BMI ≥40 should be assessed by midwives, obstetricians and 
anaesthetists to identify any extra staff, equipment and facilities that may be required during childbirth.12 
These requirements need to be prepared in anticipation of the need for emergency operative delivery.

To minimise the risk of complications, venous access should be established early on in labour, and an 
obstetrician and an anaesthetist at Speciality Trainee year 6 and above, or with equivalent experience in 
a non-training post, should be informed and available for the care of women with a BMI ≥40 during labour  
and delivery.
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Women with obesity require an individual assessment regarding the best mode of delivery. This assessment 
should take in to account previous pregnancies, pregnancy complications and co-morbid conditions, in view 
of the risk of labour complications requiring emergency caesarean section with anaesthetic and surgical 
challenges associated with increased morbidity.

The decision for mode of delivery should therefore be taken only after careful consideration of the individual 
circumstances and in conjunction with the full multidisciplinary team and the woman herself. In the absence of 
obstetric or medical indications, labour and vaginal delivery should be encouraged for women with obesity.

Attempts should be made as soon as possible to initiate breastfeeding, regardless of mode of delivery or 
place of birth.

All plans should be clearly documented in the maternity notes.

Recommendation type: Clinical care and service provision

Supporting evidence

Observational studies have shown that there is a higher incidence of intrapartum complications among women with 
obesity compared to women with a healthy BMI. There is an increased risk of slow labour progression,28 37 shoulder 
dystocia,11 52 emergency caesarean section,26 52 and an increased risk of primary postpartum haemorrhage.26 52 
Immediate obstetric intervention may therefore be vital. In addition, babies born to mothers with obesity are up to 1.5 
times more likely to be admitted to a neonatal intensive care unit than babies born to mothers with a healthy BMI.26 

37 52 The odds of admission have been shown to increase with each increasing BMI category, similar to those defined 
by WHO.38

The correlation between BMI and caesarean section is supported by findings from the CMACE observational 
study. Caesarean sections accounted for 37% of all singleton deliveries among women with a BMI ≥35. Caesarean 
section was more common in each increasing BMI category. The ratio of elective to emergency caesarean section 
did not differ between BMI categories, indicating increasing BMI is associated with increasing risk for emergency  
caesarean delivery. 

The CMACE observational study also found a direct correlation between maternal BMI and neonatal unit admissions, 
with admission rates of 4.2%, 5.9% and 9.9% for babies born to mothers with a BMI 35-39.9, 40-40.9 and ≥50, 
respectively.

Despite the risk of intrapartum complications requiring urgent medical intervention, the CMACE audit found that 41% 
of women who laboured prior to delivery did not have venous access established. 

Rationale

Both the NICE Clinical Guideline No. 5551 and the joint CMACE/RCOG Guideline on the management of women 
with obesity in pregnancy12 recommend that women with a BMI ≥35 should be advised to give birth in an obstetric 
unit with appropriate neonatal services, so that immediate care can be provided in the event of a complication or 
emergency. Immediate access to appropriate care and intervention may lower the risk of adverse outcomes, and 
appropriate assessment by midwives, obstetricians and anaesthetists on admission for delivery should avoid delays 
in performing required medical interventions.

Women with obesity have a high caesarean section rate and, specifically, a high caesarean rate in labour because of 
complications. Careful consideration should therefore be given to the decision for mode of delivery.

Breastfeeding rates among women with obesity are lower than rates among women with a healthy BMI. Women with 
obesity may therefore benefit from additional breastfeeding support, both antenatally and postnatally.

1. Key findings and recommendations 
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Recommendation 10: Service organisation

Links with existing public health services for effective weight management should be made at local levels, 
and pathways for referral into these services incorporated into local maternity guidelines for preconception, 
antenatal and postnatal care.

Recommendation type: Providers and/or commissioners

Rationale

In order to meet the needs of pregnant women with obesity, maternity services should consider the transition of care 
between pregnancy and the postnatal period, improve communication between hospital and public health services, and 
develop services that will engage pregnant women to address their obesity.53

Results from the CMACE report show a low rate of referrals (4%) to dietitians and nutritionists postnatally for women 
with a BMI ≥35. Maternity service provision should be linked to care pathways as recommended by NICE.54 Such 
pathways would facilitate assessment by dieticians and nutritionists postnatally.

Recommendation 11: Areas for further research

Further research is required in the following areas: 

• �Effective communication of risks associated with obesity

• �Weight management and behavioural change regarding diet and exercise

• �Optimal weight gain during pregnancy for women in different BMI categories

• �Effective interventions for weight management during pregnancy and after pregnancy

• �Causes of stillbirth in women with obesity

• �Factors predicting optimal timing and mode of delivery

• �Optimal way to deliver specialist services.

Recommendation type: Further research

Supporting evidence

The difficulties faced by midwives in addressing the issue of obesity in pregnancy have been identified  
in research.55

The risk of pre-eclampsia, instrumental delivery, caesarean section and macrosomia has been found to increase with 
increasing gestational weight gain.56 57 However, further research is required to determine the weight gain ranges 
associated with lowest overall risk of adverse maternal and perinatal outcomes. These ranges are likely to vary for 
each BMI category.

Achieving appropriate weight management can be challenging for both the woman and the health professional. 
Several intervention studies have attempted to prevent excessive gestational weight gain using behavioural 
programmes.58-63 Inconsistent results have been reported, with some studies showing no effect in obese women 
compared to significantly lower weight gain in normal-weight women.59 62

Evidence from the CMACE project on Obesity in Pregnancy shows that women with a BMI ≥35 are twice as likely 
as women in the general population to have a stillborn baby. The rate of intrapartum stillbirths was also increased in 
women with obesity. 
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2. Introduction

2.1. Context

Obesity is a condition in which excess body fat has accumulated to such an extent that health may be 
adversely affected.64 The worldwide prevalence of obesity has increased markedly over the past few decades, 
and the World Health Organisation (WHO) has described this trend as a ‘global epidemic’ posing a serious 
threat to public health.64 The prevalence of obesity in the general population in England has increased 
markedly since the early 1990s and currently affects an estimated 25% of adults and 18.5% of women of 
childbearing age.65

Body mass index (BMI) offers a useful measure of obesity and is a simple index of weight-for-height used 
to classify underweight, overweight and obesity in adults. BMI is calculated by dividing a person’s weight in 
kilograms by the square of their height in metres (kg/m2). Table 2.1 shows a widely accepted classification 
published by both the WHO64 and the National Institute for Health and Clinical Excellence (NICE).66 The 
classification has been based largely on the association between BMI and mortality, and it therefore allows 
the identification of individuals or groups at increased risk.

Table 2.1. Classification of weight status according to BMI 64 66

BMI (kg/m2) Classification

<18.5 Underweight

18.5-24.9 Normal1/Healthy 6

25.0-29.9 Overweight

30.0-34.9 Obese I

35.0-39.9 Obese II

≥40 Obese III

Obesity in pregnancy is widely defined as a maternal BMI of 30 or more, usually at the time of the first 
antenatal consultation. Until now, no national-level data on the prevalence of obesity in pregnancy have 
been available in the UK. Recently, however, nationally-representative data collected from 37 maternity units 
in England indicate that the prevalence of maternal obesity (BMI ≥30) increased from 7% in 1990 to 16%  
in 2007.67

Obesity carries considerable human cost. In the general population it is associated both with an increased 
risk of mortality from all causes and with specific increased risks of coronary heart disease, stroke, type 
2 diabetes, some types of cancer, respiratory problems and musculoskeletal disorders.68 In women of 
childbearing age, obesity is also associated with subfertility and fertility treatment is less successful among 
women with obesity compared to women with a healthy BMI.69 70 Difficulties in conceiving may contribute to 
older age at first pregnancy, which may further increase the risk of complications and adverse outcomes. 

Obesity in pregnancy carries significant additional risks for both mother and baby.71 Compared to women 
with a healthy BMI, women with obesity are at an increased risk of miscarriage,23 gestational diabetes,26 
pre-eclampsia,27 venous thromboembolism,24 25 induced labour,52 dysfunctional labour,28 caesarean section,31 
anaesthetic complications,43 72 postpartum haemorrhage26 and wound infections,26 and they are less likely 
to initiate or maintain breastfeeding.32 Obesity may also be a risk factor for maternal death: the Confidential 
Enquiry into Maternal and Child Health’s report on maternal deaths in the 2003–2005 triennium showed that 
28% of mothers who died were obese,1 which is substantially higher than the recently published maternal 
obesity prevalence rate of 16%,67 indicating that women with obesity were over-represented among those 
who died. 
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Babies of mothers with obesity are at increased risk too. These risks include stillbirth,10 29 congenital 
anomalies,19 prematurity,38 macrosomia11 26 52 and neonatal death.11 29 30 Intrauterine exposure to maternal 
obesity is also associated with an increased risk of the infant developing obesity and metabolic disorders in 
childhood.73

Since obesity is associated with increased risk of multiple adverse pregnancy-related outcomes, the condition 
is now considered one of the most commonly occurring risk factors in obstetric practice, and obstetricians 
and midwives are increasingly required to care for women with obesity. 

It is clear that the prevalence of maternal obesity has increased significantly over time, and also that 
women with obesity pose particular management problems relating both to the increased risks of specific 
complications in pregnancy, as well as the medical, surgical and technical challenges in providing safe 
maternity care. Despite these well-documented issues, there has been limited evidence on which to develop 
recommendations for appropriate management strategies, and it has only been in the last year that national 
guidance on maternal obesity has become available.12 54 The introduction of this guidance means that 
appropriate standards of care for the management of women with obesity in pregnancy can be implemented, 
with clear policies and guidelines for care available. 

2.2. Aims and objectives of the national project

The overall aim of the project was to review maternal obesity in the UK. 

The specific objectives were to:

• develop standards of care for women with obesity in pregnancy;

• determine the prevalence of women with a BMI ≥35 during pregnancy in the UK;

• assess how maternity services are organised for the care of women with obesity in pregnancy;

• provide UK national rates of pregnancy-related outcomes among women with a BMI ≥35;

• assess the degree to which clinical standards of care for women with obesity in pregnancy are being met.

2.3. Improving services and care

The presence of maternal obesity is an increasing problem for maternity units. The increased risks that 
obesity pose for both the mother and baby have been well-documented. The CMACE project was designed 
to investigate the scale of the problem and to assess the maternity services and care available to women 
with obesity. This report describes the project and its findings. 

A key output of this project is the production of a set of recommendations focussing on how to appropriately 
manage the problems and reduce the risks associated with maternal obesity. These recommendations have 
been produced for healthcare providers, commissioners and policy makers. It is hoped that they will result 
in improved services and care, and that the recommendations will ultimately improve the health of mothers 
and babies exposed to obesity. 
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3. Methods

3.1. Consensus standards

One of the main objectives of the CMACE project was to develop standards for clinical care that would 
help to minimise the risk of pregnancy-related complications among women with obesity and, ultimately, to 
improve pregnancy outcomes. While clinical standards should be derived from the highest level of available 
research evidence, it is recognised that in practice there may be particular areas where there is insufficient 
evidence on which to formulate standards. In these circumstances, it is necessary to develop standards 
based on a robust process gathering together expert opinion and experience. Formal consensus methods 
offer a means of synthesising and collating a number of individual judgements, and they are increasingly 
being employed to develop guidelines in the health sector in situations where there is a relatively limited 
evidence-base for practice.74 

The development of standards included searching for and preparing scientific evidence, consulting with 
stakeholders, establishing an expert multidisciplinary group, and developing standards through a formal 
consensus process, which has been described in detail elsewhere.75 

3.1.1. Searching the scientific evidence

Medline, EMBASE and the Cochrane Database of Systematic Reviews were searched using terms relating 
to obesity, pregnancy, services and interventions. Searches were limited to humans and restricted to the 
titles of English language articles published between January 1998 and January 2008. Meta-analyses, 
systematic reviews, intervention studies and observational studies were selected if they: 1) related to 
general care issues for pregnant obese women, 2) focused on the management of obesity or obesity-related 
complications in pregnancy, or 3) focused on the relationship between maternal BMI and pregnancy-related 
outcomes. A list of articles meeting the selection criteria was reviewed by the CMACE Obesity Project’s 
External Advisory Group (EAG) (see Appendix I for a list of members), a multidisciplinary group of nine senior 
healthcare professionals with expertise in pregnancy and obesity and one lay representative. Additional 
articles recommended by the EAG were located and assessed according to the criteria above.

All articles that met the selection criteria were tabulated and organised into categories according to the 
clinical focus and outcomes of the study. These tables formed the evidence base for the consensus process 
described in section 3.1.4.

The National Guidelines Clearing House, the National Electronic Library for Health, OMNI, TRIP and E 
guidelines were also searched for relevant guidelines.

3.1.2. Stakeholder consultation

Forty-four stakeholder organisations representing healthcare professionals, researchers or patients with 
an interest in the area of obesity in pregnancy were identified and invited to suggest aspects of care or 
service provision that should be addressed by the standards. Twelve organisations responded during the 
4-week consultation period in February 2008 (see Appendix A). Thirty broad areas of care were identified 
and subsequently presented to the Consensus Standards Group (see below) for consideration. 
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3.1.3. Multidisciplinary consensus standards group

A multidisciplinary group (Consensus Standards Group, CSG) was convened (see Appendix B for members 
and disciplines) to develop standards of care. The group comprised 23 members representing disciplines 
relevant to obesity and pregnancy and two lay representatives with personal experience of obesity and 
pregnancy. The group included representation from six relevant Royal Colleges: the Royal College of 
Anaesthetists (RCoA), the Royal College of General Practitioners (RCGP), the Royal College of Midwives 
(RCM), the Royal College of Obstetricians and Gynaecologists (RCOG), the Royal College of Physicians 
(RCP) and the Royal College of Paediatrics and Child Health (RCPCH).

3.1.4. Consensus process

Evidence tables and the proposed process for developing standards were sent to all CSG members in 
advance of the first meeting. During the meeting the group agreed: 1) the broad areas for the standards,  
2) the iteration process for achieving consensus, and 3) the scoring system to include or exclude standards. 
The process for developing the standards, using a modified Delphi approach,76 is illustrated in Appendix C.

3.1.4.1. Phase 1: First iteration

After the first meeting, members submitted draft standards within their area of expertise, together with the 
rationale for the standard and references for the supporting evidence. A total of 498 standards were proposed 
by the group. 

Draft standards were sorted and categorised according to common themes by a researcher and senior 
clinician based at CMACE. Duplicate standards were removed and the remaining 198 standards then edited 
by CMACE. The CSG provided feedback on any essential re-wording prior to the second iteration. 

3.1.4.2. Phase 2: Second iteration

The CSG was sent the 198 standards with anonymised supporting rationales and references. Group members 
were requested to: 1) score each standard on importance (based on potential clinical impact and level of 
available evidence) and feasibility (based on likelihood of successful implementation), 2) provide a rationale 
for their scores, 3) consider auditability of the standard, and 4) consider the most appropriate BMI cut-off 
for specific standards. Importance and feasibility scoring was on a 5-point scale (1=not at all important/
feasible; 5=extremely important/feasible). Members had the option of not scoring if they considered they 
lacked sufficient knowledge in the specific area addressed by the standard. 

Responses to the second iteration were analysed quantitatively to determine whether consensus had been 
reached. Consensus was defined as 80% of responses occurring within two adjacent scores (e.g. 80% 
scoring 4 or 5). If ≥80% of members scored a standard highly (4 or 5) for importance, and there were no 
outliers (scores of 1 or 2), the standard was automatically included; If ≥80% scored a standard poorly (1 or 
2) for importance, and there were no outliers (scores of 4 or 5), the standard was automatically excluded. 
A minimum of five scores were required for each standard; standards without a minimum of five scores 
remained in the process, regardless of the distribution of scores.
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3.1.4.3. Phase 3: Third iteration

The CSG was provided with bar charts showing the distribution of importance and feasibility scores from the 
second iteration, and all anonymised comments made to support each importance score. Individual scores 
were fed back to those who had submitted them so that members were able to review their own scores in 
comparison to all responses. 

For those standards that did not meet the inclusion or exclusion criteria after the first scoring round, members 
were requested to: 1) re-score each standard for importance and feasibility, 2) provide any comments that had 
not been made previously in order to support their scores, and 3) where relevant, re-select the appropriate 
BMI cut-off. During this round, members were also asked to suggest how each of the standards which had 
already met the inclusion criteria could be audited. Responses to the third iteration were analysed using the 
methodology described above and the distribution of scores and members’ anonymised comments fed back 
to the group. 

3.1.4.4. Phase 4: Agreement of standards

Twenty-two CSG members representing all the disciplines in Appendix B attended a second meeting. 
Standards that had not yet met either the inclusion or exclusion criteria were reviewed at the meeting and 
consensus reached for each standard. CSG members were given the opportunity to suggest essential 
re-wording of the final agreed standards to maximise clarity. This feedback was reviewed by the project 
researcher and the senior clinician at CMACE, who were responsible for final editing. 

The number of standards at each phase of the CMACE consensus process is shown in Table 3.1. 

Table 3.1. Number of standards at each phase of the CMACE consensus process

Phase Number of standards

Phase 1 498 standards proposed by CSG

Phase 2 189 standards circulated for scoring; 29 met inclusion criteria; 0 met exclusion 
criteria

Phase 3 160 standards circulated for scoring; 6 met inclusion criteria [35 in total]; 1 met 
exclusion criteria

Phase 4 153 standards discussed at meeting; 3 included [38 in total]; 150 excluded

Aggregated total included standards shown in [brackets] 

3.1.4.5. Phase 5: Levels of evidence

Levels of evidence were provisionally assigned to each standard based on supporting evidence cited by 
CSG members during the consensus process. The levels and grades of evidence were assigned according 
to the guidance for the development of RCOG Green-top Guidelines.77 Since all standards were derived 
through a process of formal consensus, which corresponds to evidence level 4, the lowest assigned grade 
of recommendation was D (see Appendix D). CSG members reviewed the provisional levels and grades of 
evidence via an online questionnaire. Members logging any disagreement were prompted to recommend a 
revised level and/or grade of evidence, together with references supporting the revision(s).

All responses were reviewed by CMACE, and levels and grades of evidence were revised where relevant in 
light of any new supporting evidence. Any changes to the levels of evidence were reviewed and approved 
by the project’s EAG.
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3.1.4.6. RCOG Guideline Committee role

The final consensus standards were used to develop a CMACE/RCOG Joint Guideline on the management of 
women with obesity in pregnancy. The 38 consensus standards developed by the CMACE CSG were reviewed 
by the Royal College of Obstetricians and Gynaecologists (RCOG) Guideline Committee. Revisions were 
made to the supporting text according to the committee’s feedback and two additional standards, identified 
from existing guidelines relevant to women with obesity, were included in the Joint CMACE/RCOG guideline 
in order that the guideline on obesity was comprehensive in drawing all the existing recommendations 
together. The guideline,12 published in March 2010, comprised a total of 40 standards (see Appendix E). 

3.2. Survey of maternity units

A national organisational survey was conducted to assess how well maternity services in the UK are equipped 
to identify and care for women with obesity. The survey used key elements of the Total Design Method,78 
which is a systematic approach to the process of designing and implementing a survey. 

3.2.1. Sample

The survey population included all 364 maternity units (obstetric, alongside midwifery and freestanding 
midwifery) in England, Wales, Northern Ireland, Scotland and the Crown Dependencies (Channel Islands 
and Isle of Man). 

3.2.2. Development of the survey instrument

A structured questionnaire was developed to answer the following questions: 

• �What physical facilities and equipment do maternity units have to care effectively for women with obesity? 

• �What clinical care and management processes do maternity units have to care for women with obesity?

• �Are maternity units actively planning for the effective care of women with obesity?

• �What is the perceived level of awareness in units of obesity as a major health risk in the maternity 
population?

• �What, if any, are the perceived barriers to the provision of effective care for women with obesity?

• �What is the prevalence of maternal obesity?

The questionnaire consisted of seven sections covering: equipment and facilities; provision of information to 
women and care providers; staff and care structures; training and audit; subjective views on recent trends in 
maternal obesity prevalence and barriers to provision of care; booking and delivery information; and general 
unit information (see Appendix F). 

The survey questions were designed to elicit objective responses, with a small number of questions designed 
to elicit opinions. Closed-ended questions that required a tick response were used wherever possible in 
order to minimise the burden on respondents. 
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3.2.3. Pilot of survey questionnaire

The survey was piloted with 15 maternity units from the South East of England. The survey was revised 
according to feedback and the final version was re-piloted with three additional maternity units within the 
London and South East Region prior to the survey’s national distribution. 

3.2.4. Administration of survey questionnaire

A pre-approach letter was sent to the Head of Midwifery (HoM) in all maternity units three weeks before the 
planned distribution of the survey. The HoM was the designated lead respondent because of their role in the 
provision of maternity services within each unit; however it was specified that the maternity unit’s response 
was anticipated to require a multidisciplinary effort.

The survey (see Appendix F), together with a cover letter and a pre-addressed return envelope, was sent 
to every maternity unit in the UK, Channel Islands and Isle of Man during April 2008. HoMs were requested 
to complete and return the survey within two weeks. The option of completing and returning the survey 
electronically was also available to recipients. Non-responding units were followed up a maximum of three 
times over six weeks following the initial survey deadline.

3.2.5. Analyses

All survey responses were analysed using PASW V18. Unless otherwise stated, reported percentages and 
frequencies have been calculated after excluding missing data.  

 

3.3. An observational study of mothers with a BMI ≥35 and their babies

A national cohort study of births within a two-month period during 2009 was conducted to i) determine the UK 
prevalence of Class II (BMI 35.00-39.99) and Class III (BMI ≥40) maternal obesity, and ii) assess the social 
demographics and clinical characteristics of women with maternal obesity (BMI ≥35) and the characteristics 
and outcomes of their pregnancies. CMACE did not collect data on women with a BMI 30-34.99 (Class 
I obesity) because it was considered that the added burden on maternity units resulting from reporting 
the relatively large numbers of women in this category may have compromised the collection of data on 
women with a BMI ≥35. Pregnancy-related complications and adverse outcomes are known to increase with 
increasing obesity severity, and quantifying the proportion of women at most risk was prioritised, since these 
women are likely to require additional services and specialist care compared to women with lower levels  
of obesity.

3.3.1. Sample

The study sample was made up of all women giving birth ≥24 weeks’ gestation in the UK and Crown 
Dependencies during March and April 2009 who had: 

• �a recorded pregnancy BMI ≥35 at any time in pregnancy, or

• �no known BMI but a recorded pregnancy weight ≥100kg, or

• �no known BMI or weight, but was judged by health professionals to have a BMI ≥35 or weight ≥100kg.

The inclusion criteria were designed to be as inclusive as possible in case some maternity units did not 
routinely weigh women and calculate and record their BMI or in case some women declined to be weighed. 

3. Methods
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3.3.2. Development of the data collection form

The audit notification form included information on the woman’s weight and BMI, demographic characteristics, 
co-morbidities, labour and delivery characteristics and pregnancy outcomes. 

3.3.3. Pilot of data collection form

The audit notification form was piloted prior to its national implementation. Each CMACE regional office and 
affiliated office recruited up to two maternity units to pilot the form. A total of 11 units, including six obstetric 
units, two alongside midwifery units and three freestanding midwifery units, from across the UK participated 
in the pilot. Pilot units were requested to complete up to five forms using maternity notes from women with a 
pregnancy BMI ≥35. The audit notification form was revised according to pilot feedback and the final version 
(see Appendix G) was approved by the project’s EAG. 

3.3.4. Data collection process

Six months prior to data collection, each maternity unit nominated a local co-ordinator responsible for raising 
awareness of the project within his/her trust and unit(s) and ensuring that appropriate processes were 
established locally so that all eligible women giving birth were notified to CMACE. In February 2009, each 
maternity unit was provided with a labour ward log and multiple notification forms for use during March and 
April 2009. The log was used by maternity staff to record the patient name, hospital number, and date of 
delivery for each eligible case. It was also used by the maternity unit to match the assigned ID/notification 
number to a particular woman, since CMACE did not collect any patient-identifiable information. The log was 
retained by the maternity unit as a reference for all cases. 

All 364 UK maternity units were requested to notify CMACE of every woman who gave birth during March 
and April 2009 who met the study inclusion criteria. The local co-ordinator for the maternity unit completed 
an audit notification form for each eligible woman within seven days of her giving birth. Notification forms, 
containing patient non-identifiable information only, were returned to CMACE on a case-by-case basis. Units 
were requested to keep copies of all completed notification forms in the event that the original form was not 
received by CMACE. In order to optimise case ascertainment, unit co-ordinators were contacted at regular 
intervals during the study and asked to confirm all identified eligible cases. Data collection was co-ordinated, 
validated and entered on to a centralised database at a regional level. 

As this study was part of a national clinical audit and did not collect any patient-identifiable information, 
ethical approval and patient consent were not required.

3.3.5. Analyses

3.3.5.1. Data validation and cleaning

Logical and systematic data cleaning was undertaken by CMACE Central Office to identify any potential 
data errors. Data queries were initially checked against the original notification forms in order to identify and 
correct any data-entry errors. All remaining data queries were followed up with unit co-ordinators who were 
asked to provide any missing items and to check any responses identified by CMACE as potential errors. 
All modified responses were entered on to the centralised database at a regional level. Any responses that 
were invalid were coded as ‘missing’.

3.3.5.2. Data reporting and analysis

All eligible notifications received for mothers delivering ≥24+0 weeks’ gestation from 1st March to 30th April 
were analysed to determine the prevalence of maternal BMI ≥35 at any point during pregnancy. Obesity 
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subgroups were also analysed to determine the prevalence of Class II, Class III and super-morbid obesity, 
which correspond to BMI groups 35.00-39.99, 40.00-49.99 and ≥50, respectively. Maternal obesity prevalence 
was calculated pragmatically based on the reported weight at any point during pregnancy. Women with more 
than one antenatal weight measurement and BMI calculation were assigned to the BMI group corresponding 
to their maximum reported weight. The prevalence of maternal obesity (BMI ≥35) in the first trimester has 
also been calculated. The first trimester prevalence was based on the first reported antenatal weight. Cases 
were excluded when the gestation at which the antenatal weight measurement was recorded could not be 
calculated or when it was unrealistic (<2 weeks’ gestation).

Complete data for all eligible women delivering ≥24+0 weeks’ gestation from 15th March to 30th April were 
analysed to assess the social demographics and clinical characteristics of women with a pregnancy BMI ≥35 
and to provide UK national rates for pregnancy-related outcomes for these women. 

Data from the observational study are presented by BMI group (35.00-39.99, 40.00-49.99 and ≥50). Women 
with more than one antenatal weight measurement and BMI calculation were assigned to the BMI group 
corresponding to their maximum reported weight. Cases without a known weight but judged by health 
professionals to have a BMI ≥35 are presented separately, unless otherwise stated. Cases with a known 
weight ≥100kg but no known height to allow the calculation of BMI are included in the analyses of the whole 
cohort only, as there are too few cases to enable any meaningful separate analyses of this group of women. 
Data pertaining to labour, delivery and pregnancy outcomes have been analysed separately for singleton 
and multiple pregnancies.

Classification of deprivation was derived from an Index of Multiple Deprivation (IMD) score.2 This was based 
on the postcode of residence and the corresponding Super Output Area, as defined by the Office for National 
Statistics and is based on the entire population of England. These deprivation scores have been ranked and 
quintiles of deprivation derived for the national population. Cases from the cohort study were allocated to the 
appropriate quintile based on the deprivation score cut-points derived for the national population, and then 
compared to the general maternity population using data provided by the Office for National Statistics (ONS). 

Stillbirth and perinatal mortality rates are reported per 1000 total births and neonatal mortality rates are 
reported per 1000 live births. 

Large for gestational age (LGA) and small for gestational age (SGA) has been calculated using gestational 
age and birth weight, which has been compared to a table of expected values from a British population 
in 1990.79 A baby whose birth weight was equal to or greater than the 90th percentile for gestation was 
considered LGA. A baby whose birth weight was equal to or less than the 10th percentile for gestation was 
considered SGA. 

The level of neonatal services is defined by the British Association of Perinatal Medicine (BAPM) in its 
Standards for Hospitals Providing Neonatal Intensive and High Dependency Care (Second edition).80 This 
definition is based on criteria such as gestation at birth and current weight of the infants to be cared for, 
staffing levels in the unit (e.g. need for 1:1 care) and types of procedures and treatments available. The 
neonatal services are categorised as Level 3 (intensive care unit), Level 2 (high dependency unit), Level 
1 (special care unit) or no neonatal services. From November 2009, the definitions have been updated 
according to the Department of Health’s Toolkit for High-Quality Neonatal Services.81 

To categorise the level of neonatal services for this project, a list of units were sent to the relevant contacts at 
each of the 24 Neonatal Networks in England, Neonatal Intensive Care Outcomes Research and Evaluation 
(NICORE) in Northern Ireland, the All Wales Perinatal Survey in Wales, and NHSQIS in Scotland. These 
confirmed the appropriate designation of each unit for the data collection period (March to April 2009) based 
on the BAPM definitions.

3. Methods



26

Denominator data on the number of women giving birth to singleton and multiple babies, as well as the 
total number of live births and stillbirths, were provided by all maternity units in the UK nations and Crown 
Dependencies. Denominator data were used to calculate national and Strategic Health Authority prevalence 
rates for different degrees of maternal obesity. The prevalence of Class II, Class III and super-morbid maternal 
obesity was calculated by dividing the total number of women with a pregnancy BMI 35.00-39.99, BMI 40-
49.99 and BMI ≥50, respectively, who were notified to CMACE as delivering in March and April 2009, by the 
total number of women reported to have delivered during the same time period (denominator data). 

Descriptive statistics include mean and standard deviation for normally-distributed continuous variables, 
median and range for non-parametric variables, and numbers and percentages for categorical data. Differences 
in the incidence of conditions or outcomes for different exposure groups were assessed using the X

2 test. 
Logistic regression analyses were performed to estimate odds ratios. Univariate logistic regression models 
were used to examine crude associations in the first instance. These associations were further examined in 
multivariable logistic regression models controlling for demographic covariates (age, deprivation, ethnicity), 
co-morbidities (both pre-existing and pregnancy-related) and pregnancy-related characteristics (onset of 
labour, mode of delivery, grade of caesarean section, type of anaesthesia, gestation) that were associated 
with both the exposure and outcome variables. BMI was considered as both a categorical and continuous 
variable in multiple logistic regression analyses. For categorical analyses, maternal BMI was divided into 
recognised BMI groups corresponding to different obesity classes.64 66 Ninety-five percent confidence intervals 
were constructed for the adjusted odds ratios. A P value <0.05 was considered significant. All analyses were 
conducted in PASW V18.0.

3.4. Clinical audit

The assessment of clinical care in the audit was based on information documented in the maternity and 
hospital notes. 

3.4.1. Sample

A sample of 1049 (20.7%) women giving birth between 15th March and 30th April 2009 who were notified to 
CMACE during the observational cohort study was selected for the retrospective audit study. Of these, 959 
women had a calculated BMI ≥35 at any point during pregnancy and 90 women had an unknown BMI or 
weight during pregnancy but were judged by health professionals at delivery to have had a pregnancy BMI 
≥35. 

Case selection was stratified by geographic region to ensure that a nationally and geographically representative 
sample was obtained. Each region’s audit sample consisted of ~20% of its cases that were eligible for 
inclusion in the audit (Calculated BMI ≥35 and professional judgement). Selected cases were notified from a 
total of 214 obstetric units and four alongside midwifery units. 

3.4.2. Development of the data collection form

The audit proforma was designed to assess, based on information documented within maternity notes, the 
extent to which CMACE consensus standards of care for maternal obesity were being met. The proforma 
was developed by a CMACE researcher and clinician, with input from CMACE Regional staff who were 
responsible for collecting the data. Instructions for completing the proforma were also developed by CMACE 
Central Office in order to ensure that data ascertainment was consistent between auditors. 
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3.4.3. Pilot of data collection form

The audit proforma and instructions were piloted by CMACE Regional Office staff prior to use and were 
revised according to feedback. The final version of the proforma (see Appendix H) was approved by the 
project’s EAG. 

3.4.4. Data collection process

The CMACE obesity co-ordinator in each maternity unit was contacted and provided with a list of cases 
selected for the audit. Co-ordinators were requested to prepare patient non-identifiable records for clinically 
trained CMACE staff to audit on the hospital site. The records listed in Table 3.2 were requested to  
be available.

Table 3.2. Maternity records audited as part of the CMACE national maternal obesity audit

Hand held maternity records

GP referral letters

Pathology records

Inpatient drug charts

Outpatient drug charts

Anaesthetic records

Discharge summaries

Professional correspondence

3.4.5. Analyses

3.4.5.1. Data validation and cleaning

Logical and systematic data cleaning was undertaken by CMACE Central Office to identify any data errors. 
Data queries were checked against the original audit proformas in order to identify and correct any data-entry 
errors. All modified responses were entered on to the centralised database at a regional level. Any responses 
that were invalid were coded as ‘missing’.

3.4.5.2. Data reporting and analysis

Of the audited cases, only mothers with a calculated BMI ≥35 based on the first reported antenatal weight, as 
well as cases categorised as ‘Professional Judgement’, were included for analysis. This cohort was chosen in 
order to best represent the women who would be eligible to receive the care recommended in the standards 
pertaining to early pregnancy, and to provide a consistent cohort for which to analyse all standards. The 
first BMI was taken at any time in pregnancy, due to the relatively high number of women who booked later 
than 12+6 weeks of pregnancy (24%); a pragmatic approach was considered best to include women as they 
would have presented to the health services. This resulted in 905 cases being included in the analysis.

Data from the audit are presented by BMI group (35.00-39.99, ≥40.00 and ≥35.00). Women with a BMI 
≥50 are not presented separately due to small numbers. As previously stated, all BMIs are based on first 
recorded weight in pregnancy. Cases without a known weight but judged by health professionals to have a 
BMI ≥35 are presented separately (Professional Judgement category), unless otherwise stated. Where the 
standard specifies a BMI ≥40, results are reported only for the ≥40 and Professional Judgement categories, 
unless there was specific interest in reporting results for the lower BMI group.

3. Methods
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One standard defined the cohort of eligible women by weight rather than BMI, (‘operating staff should be 
alerted regarding any woman whose weight exceeds 120kg and who is due to have an operative intervention 
in theatre’). To analyse the data for this standard only, women were categorised based on weight rather than 
BMI. Women with more than one antenatal weight measurement were assigned to the group corresponding 
to their maximum reported antenatal weight, as this particular standard pertained to care during labour  
and delivery.

All analyses include both singleton and multiple deliveries, unless otherwise stated.

Analyses are based on evidence documented in the maternal notes. Where specific medical records were 
not available or sections of the notes were left blank (e.g. section on folic acid use in handheld notes not 
completed), the response was coded as “missing”. All unknown and missing answers were excluded when 
calculating percentages. Questions were answered as “no” when there was no documented evidence 
available in the maternity notes.

3.5. Developing recommendations

The term ‘recommendation’ is used by CMACE to refer to a proposal for an appropriate course of action that 
should be taken by external organisations and/or individuals in relation to a specific area of health care. 

Recommendations made within CMACE reports aim at achieving real improvements in clinical care, 
organisation of services and health outcomes. Any recommendation is required to meet six minimum criteria, 
as shown in Table 3.3.  

Table 3.3. Minimum criteria for CMACE recommendations

Valid Supported by the findings of the project: recurring theme or 
statistically associated with health/clinical outcomes or is likely to have 
a substantial effect on health outcomes

Important Will benefit the population to which the recommendation pertains 

Specific Defines a clear action that needs to be taken by individuals or 
organisations

Targeted audience There is a clear and identifiable audience which has responsibility for 
implementing the recommendation e.g. obstetricians, anaesthetists, 
commissioners etc 

Auditable Implementation can be audited

Realistic and practicable Can be implemented within current organisational and policy contexts 

In addition, it is important that, for each recommendation, consideration should be given to:

• checking that the recommendation is consistent with existing national health care policies or guidelines

• whether there is any possibility that the recommendation may inadvertently cause harm.

CMACE and the project’s EAG were responsible for developing the key recommendations according to an 
agreed process developed by CMACE. This process is illustrated in Figure 3.1.
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Figure 3.1. Flow chart of process to develop CMACE recommendations

PHASE 1

The draft report and an open-ended questionnaire were circulated by CMACE among 
members of the External Advisory Group (EAG). Members were invited to suggest 

recommendations. A brief rationale and evidence from the project findings were requested to 
support each suggested recommendation.

Responses were categorised by CMACE according to common themes. Recommendations 
that did not meet the minimum criteria were excluded.

Additional recommendations were drafted by CMACE in areas not covered by the draft 
recommendations suggested by EAG members but when there was strong evidence from the 

project that showed standards of care were not being met.

PHASE 2
Draft recommendations were circulated among the EAG and wider consensus standards  

group for comments. 

PHASE 3
EAG meeting 

Recommendations and comments were reviewed by CMACE and the EAG and the final  
set of key recommendations agreed. 

Key recommendations finalised. 

PHASE 4 External peer review of report and recommendations.

PHASE 5 Final approval by the CMACE board of trustees.

3.5.1.1. Phase 1: First iteration

EAG members were invited to submit draft recommendations based on the main findings of the project. A 
total of 31 recommendations were proposed by the group. 

Draft recommendations were sorted and categorised according to common themes by a senior researcher 
based at CMACE. Recommendations that did not meet the six minimum criteria were excluded. Duplicate 
recommendations were removed and further recommendations were drafted by CMACE in areas not covered 
by those recommendations suggested by the EAG, but where there was strong evidence from the project 
showing standards of care were not being met. A total of 12 draft recommendations were compiled into an 
online document for circulation. 

3.5.1.2. Phase 2: Second iteration

A wider group, comprising members of the Consensus Standards Group (see section 3.1.3), was sent 
the 12 recommendations, as well as the anonymised supporting rationales and evidence statements. 
Group members were invited to comment on each draft recommendation. Comments related to concerns 
about the recommendation, wording/editing suggestions, or additional information for inclusion in the 
recommendation. Members were also invited to indicate whether they agreed with the provisionally assigned 
Type of recommendation (Clinical care and service provision, Health policy, Providers and/or commissioners, 

3. Methods
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Further research, Good Practice Point). Additionally, there was space at the end of the survey for members 
to provide general comments. 

Anonymised responses to the second iteration were collated by CMACE and circulated among EAG members 
for consideration. 

3.5.1.3. Phase 3: Agreement of key recommendations

Key recommendations were agreed at a meeting attended by EAG members. During the meeting, 
recommendations were revised according to the comments received during Phase 2, when considered 
appropriate by the EAG. Members were also given the opportunity to suggest essential re-wording of the 
agreed key recommendations in order to improve their clarity. Two of the 12 recommendations circulated in 
Phase 2 were combined into one recommendation, resulting in a total of 11 key recommendations.  

3.5.1.4. Phase 4 and Phase 5: Peer-review and approval of key recommendations

The report and recommendations were peer-reviewed by three individuals external to CMACE and the project 
(see Acknowledgements for list of reviewers). The final version of the report, including the recommendations, 
was approved by the CMACE Board of Trustees (see Appendix I for list of members). 
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4. Maternity services for women with obesity

This chapter presents the findings from the national organisational survey of maternity units, which was 
administered in April 2008. The aim of the survey was to assess how maternity services in the UK are 
equipped and organised for the care of women with obesity. 

4.1. Responses

Questionnaires were returned by 320 of the 364 maternity units in England, Wales, Northern Ireland, 
Scotland and the Crown Dependencies, giving a 88% overall response rate. Table 4.1 shows the response 
rate by type of unit. There was a low response rate from alongside midwifery units, and it was evident from 
comments written on some questionnaires that this was partly due to obstetric units responding on behalf of 
both themselves and the co-located midwifery unit within the same trust.   

Table 4.1. Survey response from maternity units in the UK, Channel Islands and Isle of Man

  Responding maternity units

Type of unit   n/N (%)

Obstetric units 220/225 (98)

Alongside midwifery units 13/48 (27)

Freestanding midwifery units 87/91 (96)

Overall, 281 (88%) units reported that they routinely provided care to women with obesity. This included all 
obstetric units, seven (54%) alongside midwifery units and 54 (62%) freestanding midwifery units. 

4.2. Service provision

Service provision was assessed against 12 relevant maternal obesity standards of care, published in the 
joint CMACE/RCOG Guideline on the management of women with obesity in pregnancy.12 The grade of 
evidence supporting each standard is indicated by the adjacent letter (see Appendix D for details). These 
were assigned according to the guidance for the development of RCOG Green-top Guidelines,77 and they 
appear also in the joint CMACE/RCOG Guideline on the management of women with obesity in pregnancy. 
Unless otherwise indicated, the results below pertain to the 281 units that reported routinely providing care 
for women with obesity. 

4.2.1. Preconception care and advice

Women of childbearing age with a BMI ≥30 should receive information and 
advice about the risks of obesity during pregnancy and childbirth, and be 
supported to lose weight before conception.

D

There were 22 (10%) obstetric units that reported usually providing preconception care to obese women. 
Units in Scotland were most likely to report providing this care (33%), compared to under 10% in England, 
Wales and Northern Ireland (P<0.01).

Twelve (6%) units reported providing preconception care and advice to all obese women. There was no 
significant difference between the UK nations. 
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4.2.2. Provision of information for women

All pregnant women with a booking BMI ≥30 should be provided with accurate 
and accessible information about the risks associated with obesity in pregnancy 
and how they may be minimised. Women should be given the opportunity to 
discuss this information.

D

Forty-eight (18%) maternity units provided printed information for women which specifically focused on the 
issue of obesity and pregnancy. The provision of verbal information about risks related to obesity was not 
assessed in the organisational survey. 

One third of obstetric units reported providing specific dietetic advice to all women with obesity. This was more 
common among units in Northern Ireland and Wales, with 60% and 54% of units reporting the availability 
of this service, respectively. In contrast, dietary advice was offered to all women with obesity in just 11% of 
units in Scotland. Thirty-three percent of obstetric units in England provided specialist dietary advice. The 
difference between UK nations was statistically significant (P<0.05).

4.2.3. Measuring and recording height, weight and body mass index

All pregnant women should have their weight and height measured using 
appropriate equipment, and their body mass index calculated at the antenatal 
booking visit. Measurements should be recorded in the handheld notes and 
electronic patient information system.

D

Two-hundred and eighteen (99%) units reported recording both maternal height and weight in the handheld 
notes, while 63% reported entering both on to the electronic system. Almost all units (98%) recorded BMI in 
the notes and just over half (55%) entered BMI on the electronic system. 

Units were asked to report the most common method of obtaining a woman’s weight. While the majority of 
units (82%) reported most commonly weighing women, 50 (16%) units relied on women to self-report their 
weight and five (2%) units most frequently recorded a weight reported by the woman’s GP. The method of 
obtaining a woman’s height was not assessed in the survey.

Two-hundred and eleven (98%) units reported recording BMI in the notes, while 108 (61%) recorded it on an 
electronic system. 

4.2.4. Risk assessment during pregnancy

Pregnant women with a booking BMI ≥40 should have an antenatal consultation 
with an obstetric anaesthetist, so that potential difficulties with venous access, 
regional or general anaesthesia can be identified. An anaesthetic management 
plan for labour and delivery should be discussed and documented in the 
medical records.

D

Out of 216 obstetric units (98%) reporting the availability of an antenatal anaesthetic review, 107 (50%) 
reported that a review was always available for obese women, while a further 103 (47%) arranged this 
sometimes. There was a significant difference between UK nations, with approximately 50% of units in 
England, Wales and Northern Ireland always offering an anaesthetic review for obese women compared to 
only 41% of obstetric units in Scotland (P<0.05).
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Women with a booking BMI ≥40 should have a documented assessment in 
the third trimester of pregnancy by an appropriately qualified professional to 
determine manual handling requirements for childbirth and consider tissue 
viability issues.

D

One-hundred and forty-two (53%) maternity units, including 127 (59%) obstetric units, 11 (24%) freestanding 
midwifery units and four alongside midwifery units, reported using a risk assessment tool to assess the risk 
of pressure damage. 

4.2.5. Breastfeeding

Obesity is associated with low breastfeeding initiation and maintenance rates. 
Women with a booking BMI ≥30 should receive appropriate specialist advice 
and support antenatally and postnatally regarding the benefits, initiation and 
maintenance of breastfeeding.

B

A total of 33 (15%) obstetric units, eight (16%) freestanding midwifery units and two alongside midwifery 
units reported providing additional breastfeeding support to all women with obesity. 

Breastfeeding support, that was additional to support offered to the general maternity population, was more 
likely to be provided in Northern Ireland and Wales, with 40% and 39% of obstetric units reporting this 
additional support. This compares to just 13% of units in England and 11% of units in Scotland (P=0.01).

4.2.6 Local guidelines

Management of women with obesity in pregnancy should be integrated into all 
antenatal clinics, with clear policies and guidelines for care available. D

All maternity units should have accessible multidisciplinary guidelines which are 
communicated to all individuals and organisations providing care to pregnant women 
with a booking BMI ≥30. These guidelines should include consideration of:

Referral criteria
Facilities and equipment
Care in pregnancy
Place of birth and care in labour
Provision of anaesthetic services
Management of obstetric emergencies
Postnatal advice 

D

One-hundred and thirty-five (53%) maternity units had a local guideline for the care and management of 
women with obesity. Of these, 106 (41% of all units) had a hardcopy of the guideline and 96 (38% of all units) 
had the guideline in an electronic format. 

4. Maternity services for women with obesity
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4.2.7. Equipment and facilities

All maternity units should have a documented environmental risk assessment 
regarding the availability of facilities to care for pregnant women with a booking BMI 
≥30. This risk assessment should address the following issues: 

Circulation space
Accessibility including doorway widths and thresholds
Safe working loads of equipment (up to 250kg) and floors
Appropriate theatre gowns
Equipment storage
Transportation 
Staffing levels 
Availability of, and procurement process for, specific equipment:

large blood pressure cuffs
sit-on weighing scale
large chairs without arms
large wheelchairs
ultrasound scan couches
ward and delivery beds
theatre trolleys
operating theatre tables
lifting and lateral transfer equipment 

D

Maternity units were asked if they had immediate access to specific equipment in the event of an unexpected 
admission of a woman with a high BMI and were also asked about the safe working load of such equipment. 
Two-hundred and three (72%) maternity units reported that they did not have extra wide chairs in clinical 
areas, and 187 (67%) units did not have extra-wide wheelchairs. Two-hundred and thirty-five (84%) units did 
not have extra-wide examination couches and 215 (77%) did not have extra-wide trolleys available. There 
were 121 (43%) and 88 (31%) maternity units without immediate access to hoists and suitable delivery beds, 
respectively. One-hundred and thirty-five (61%) obstetric units did not have immediate access to extra-wide 
ward beds and 27 (12%) did not have immediate access to an appropriate operating theatre table in the 
event of an unplanned admission of a woman with a very high BMI.

Of the maternity units who provided information on safe working loads of equipment, approximately half 
reported extra-wide chairs, wheelchairs and ward beds with a safe working load of at least 250kg. Less than 
one quarter of units who reported safe working loads had delivery beds, extra-wide examination couches 
and extra-wide trolleys with a safe working load of at least 250kg (Figure 4.1). 
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Figure 4.1. Maximum weight capacity of equipment immediately accessible to maternity units in the UK, 
Channel Islands and Isle of Man, 2008

aObstetric units only (n=220)

Although under one third of units reporting the safe working load of their operating theatre tables had one 
of at least 250kg, 151 (71%) obstetric units reported that they had an operating theatre that was always 
equipped for women with obesity.

Two-hundred and sixty-seven (99%) responding units reported that they had large blood pressure cuffs 
available.  Eighty-two (31%) and 17 (7%) maternity units had step-on and sit-on weighing scales, respectively, 
with a safe working load of ≥300kg. Units were not asked about the availability of scales with a safe working 
load <300kg. 

The majority of obstetric units had large blood pressure cuffs available in all clinical areas. Obstetric units 
who had weighing scales with a safe working load of 300kg reported that these were mainly located in 
outpatient areas. 

Maternity units should have a central list of all facilities and equipment required 
to provide safe care to pregnant women with a booking BMI ≥30. The list should 
include details of safe working loads, product dimensions, where specific 
equipment is located and how to access it.

D

One-hundred and eight (40%) maternity units providing care for women with obesity, including 89 (42%) 
obstetric units, 16 (34%) freestanding midwifery units and three alongside midwifery units, reported that they 
had a central list of manual handling equipment suitable for obese patients, which included the weight limits 
and location of each item. 

4.2.8. Education of healthcare professionals

All health professionals involved in the care of pregnant women should receive 
education about maternal nutrition and its impact on maternal, fetal and child 
health.

D

4. Maternity services for women with obesity
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In the 12 months prior to the survey, 23 (11%) units reported having had an educational meeting about 
obesity and pregnancy for maternity staff of any discipline.

All health professionals involved in maternity care should receive training in 
manual handling techniques and the use of specialist equipment which may be 
required for pregnant and postnatal women with obesity.

D

One-hundred and eighty-eight (95%) units had provided at least one manual handling training session for 
staff within the previous 12 months. In the same time period, 42 (21%) obstetric units had provided a training 
session on using specialist bariatric equipment.

4.3. Discussion

This is the first national survey in the UK of maternity services for women with obesity. The overall response 
rate was 88%. The 98% response rate from obstetric units was very high, particularly in comparison to the 
poor response rate from the 48 alongside midwifery units in the UK. This is likely to reflect the fact that many 
obstetric units included their co-located midwifery unit in the trust in their response. For this reason, it is not 
appropriate to compare the three different types of maternity units. 

The findings highlight a number of gaps in service provision. The majority of facilities and equipment in 
maternity units did not have the minimum safe working load of 250kg recommended by the CMACE/RCOG 
Guideline for the management of women with obesity in pregnancy.12 Facilities such as weighing scales, 
which are essential to ensure correct doses of medication such as thromboprophylaxis,13 were mainly 
concentrated in outpatient areas which may not be easily accessible out-of-hours. 

The availability of appropriate equipment in the event of an unplanned admission of a woman with super-
morbid obesity was generally inadequate. Furthermore, a significant proportion of obstetric units did not have 
a theatre that is always appropriately equipped for an obese patient, yet 71% reported that they did. 

The finding that the majority of units recorded maternal height, weight and BMI is encouraging. There 
are, however, still a number of units that rely on self-reported weights. Although a self-reported weight is 
better than no record of weight, health professionals should always aim to weigh women using appropriate 
equipment. Booking appointments conducted in the community may pose a challenge; however, the majority 
of women do attend appointments for ultrasound scans around 12 weeks’ gestation, and this may present an 
opportunity to obtain an accurate height and weight. 

This survey provides an overview of maternity service provision for women with obesity in the UK and Crown 
Dependencies. Service provision has been assessed against relevant standards in the joint CMACE/RCOG 
Guideline on the management of women with obesity in pregnancy, published in March 2009.12 It should be 
noted that the survey findings reflect reported service provision at the time the survey was conducted (April 
2008) and do not necessarily reflect current service provision. However, following publication of this report 
and the CMACE/RCOG Guideline on obesity it would be useful for units to review their service provision 
against the standards taking into account the findings reported here.
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5. �Prevalence of Class II, Class III and super-morbid obesity in 
pregnancy

One of the main objectives of the national cohort study was to calculate and provide national and regional 
prevalence rates for maternal obesity (BMI ≥35). Every maternity unit in the UK and Crown Dependencies 
was requested to notify CMACE of all women giving birth between 1st March and 30th April 2009 with a known 
BMI ≥35 at any point in pregnancy. In total, 250 maternity units (98% of obstetric units, 35% of alongside 
midwifery units and 16% of freestanding units) in the UK notified CMACE of eligible women giving birth 
during the two-month period.  Denominator data, representing all women giving birth in the same period 
regardless of their BMI, were obtained from all 358 (100%) UK maternity units. 

This chapter describes the national and regional prevalence rates for different classes of maternal obesity 
≥35. Women were assigned to a region based on the hospital of delivery rather than the maternal postcode 
of residence. Births occurring outside of maternity units have been assigned to the hospital that reported the 
case. While obesity is generally defined as a BMI ≥30, it can be further categorised into Class I (BMI 30.0-
34.9), Class II (BMI 35.0-39.9) and Class III obesity (BMI ≥40). A BMI ≥50 may also be used to define super-
morbid obesity. Prevalence rates for the latter three groups are presented. CMACE did not collect data on 
women with a BMI 30-34.99 (Class I obesity) because it was considered that the added burden on maternity 
units resulting from reporting the relatively large numbers of women in this category may have compromised 
the collection of data on women with a BMI ≥35. Pregnancy-related complications and adverse outcomes are 
known to increase with increasing obesity severity, and quantifying the proportion of women at most risk was 
prioritised, since these women are more likely to require additional services and specialist care compared to 
women with lower levels of obesity. 

5.1. UK national prevalence

The prevalence of different degrees of maternal obesity was calculated based on data collected from every 
maternity unit in the UK. Out of a total of 128,290 women reported to have given birth (≥24 weeks’ gestation) 
in the UK and Crown Dependencies between 1st March and 30th April 2009, 6413 were identified as having 
a BMI ≥35 at any time during pregnancy. The gestation at which weight was recorded was known for 6032 
(90%) women. Of these, 4394 (73%) had their weight recorded in the first trimester, while 23% and 4% had 
their first antenatal weight recorded in the second and third trimester, respectively. Thus, 66% of women 
within the observational study had a recorded weight in the first trimester of pregnancy. 

This UK prevalence rate of women with a BMI ≥35 at any time during pregnancy is 4.99%. It is important 
to emphasise that the BMI threshold of ≥35 is higher than the standard threshold for obesity which is  
≥30kg/m2. The median maximum reported pregnancy BMI for women within the cohort was 39.1 (range 35.0 
to 79.9). A total of 2581 women had a reported BMI ≥40 (morbid obesity) during pregnancy, corresponding 
to a prevalence rate of 2.01%. There were 245 women with a BMI ≥50 (super-morbid obesity), and these 
accounted for 0.19% of all women delivering during the two-month period. Figure 5.1 shows the UK prevalence 
of maternal obesity by BMI category. 
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Figure 5.1. Prevalence of maternal obesity by body mass index category

Obesity prevalence by type of unit was calculated using denominator data provided by 214 obstetric units, 
49 alongside midwifery units and 83 freestanding units. A further 12 obstetric units reported combined 
denominator data representing the total number of women delivering in both their obstetric and alongside 
midwifery units. These 12 units reported a total of 8062 women with a pregnancy BMI ≥35, and have been 
excluded from the unit prevalence figures in Table 5.1.

Table 5.1. Prevalence of maternal obesity by type of maternity unit

Unit type

Total number of 
women giving birtha 

(N)

BMI category 
(%) 

≥35 35-39.99 40-49.99 ≥50

Obstetric 113416 4.38 2.57 1.63 0.18

Alongside midwifery 4296 1.56 1.28 0.28 0.00

Freestanding 2468 0.65 0.65 0.00 0.00

a Total number of women reported to have given birth during March and April 2009

5.2. Prevalence of obesity in the UK nations and crown dependencies

Figure 5.2 shows the variations in maternal obesity severity between the UK nations and Crown Dependencies. 
Wales had the highest overall prevalence of women with a BMI ≥35 at any time during pregnancy, with a 
rate of 1 in 15 maternities (P<0.001). When examined by BMI category, Wales had the highest rates of Class 
II and Class III maternal obesity, while England had the lowest rates (P<0.001 and P=0.002, respectively). 
Super-morbid obesity did not differ significantly between the UK nations. 
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Figure 5.2. Prevalence of maternal obesity by UK nations and Crown Dependencies

5.3. Prevalence of obesity by Strategic Health Authorities (England)

Strategic Health Authorities (SHAs) were set up in 2002 to manage the NHS at a regional level. SHAs are 
responsible for ensuring the quality and performance of local health services and integrating national priorities. 
There are currently 10 SHAs in England. Table 5.2 shows the rates of maternal obesity for each SHA and 
Figure 5.3 illustrates the regional variation in the prevalence of women with a BMI ≥35 in pregnancy. 

Table 5.2. Prevalence of maternal obesity by Strategic Health Authority

SHA

Total number of 
women giving birtha 

(N)

BMI category 
(%) 

≥35 35-39.99 40-49.99 ≥50

East Midlands 7719 5.27 3.21 1.80 0.26

East of England 10544 6.23 3.53 2.41 0.29

London 22087 3.46 2.19 1.16 0.11

North East 4853 5.28 3.28 1.88 0.12

North West 14895 5.47 3.50 1.77 0.19

South Central 7814 5.66 3.39 2.00 0.27

South East Coast 8457 4.38 2.46 1.76 0.15

South West 9655 4.58 2.50 1.92 0.17

West Midlands 11379 4.32 2.57 1.57 0.18

Yorkshire and the Humber 11051 5.57 3.28 2.06 0.23

a Total number of women reported to have given birth during March and April 2009

The East of England SHA had the highest overall rate of women with a BMI ≥35 at any point during pregnancy 
(P<0.001) and also the highest prevalence of each obesity category (BMI 35-39.9, P<0.001; BMI 40-49.9, 
P<0.001; BMI ≥50, P=0.002). London had the lowest reported prevalence of obesity. 

4. Maternity services for women with obesity
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Figure 5.3. Regional variation in BMI ≥35 during pregnancy

5.4. Prevalence of obesity identified in the first trimester

A total of 3882 women who gave birth in March and April 2009 had a known first trimester BMI ≥35. This 
represents 3.0% of the total number of women giving birth in the UK during the same time period. Of all 
women giving birth, 1.93%, 1% and 0.09% were identified in their first trimester as having Class II, Class III 
and super-morbid obesity, respectively.

These figures undoubtedly underestimate the true prevalence of obesity in the first trimester, since only two 
thirds of the study cohort was used to produce the first trimester obesity rates, and the proportion of women 
in the general maternity population with a recorded weight in the first trimester is unknown. If the proportion 
of women with a known first trimester weight in this cohort is extrapolated to the general maternity population, 
thereby assuming that 65% of women have their weight recorded in the first 12 weeks of pregnancy, the 
estimated prevalence rates of BMI ≥35, Class II, Class III and super-morbid obesity in the first trimester are 
4.66%, 2.98%, 1.54%, 0.14%, respectively, which is not substantially different to the prevalence rates based 
on BMI measures taken at any point during pregnancy.

5.5. Discussion

Obesity is a major public health problem in the UK, which affects approximately 25% of the adult population. 
Among women of child-bearing age in England, the prevalence of obesity (BMI ≥30) is estimated to be 19% 
and the prevalence of morbid obesity (BMI ≥40) is just over 2%.82 The CMACE project found a national 
prevalence rate of 5% for women delivering in 2009 with a BMI ≥35 at any time in pregnancy. Using the two-
month data received from all maternity units in the UK and extrapolating these to obtain annual figures, it is 
estimated that there would be approximately 38,478 women giving birth in the UK each year with a BMI ≥35; 
this equates to 1 in 20 maternities. Of these, 22,986 would have a BMI 35-39.9 (1 in 33 maternities), 14,022 
would have a BMI 40-49.9 (1 in 55 maternities), and 1470 would have a BMI ≥50 (1 in 524 maternities).  

Key
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The lower rate in the maternity population is perhaps not surprising, since obesity is known to be associated 
with subfertility69 70 and miscarriage.23 Understanding the needs of women with maternal obesity and 
quantifying the number of pregnancies affected by the condition is important for the planning and allocation 
of resources for services. Knowledge of the proportion of women with more severe degrees of obesity 
may be even more important, since the risk of complications increases with increasing BMI, and women 
with super-morbid obesity may pose additional challenges to maternity units, as they are likely to require 
specialist services and equipment. 

Until very recently, there have been no national level data on maternal BMI in the UK. The best indicators of 
maternal obesity prevalence were based on reported rates from three UK local maternity populations.3 26 83 
Within the last year, nationally representative data collected from 37 maternity units in England have been 
published.67 Retrospective data were obtained over 19 years of study and showed the proportion of women 
with obesity (BMI ≥30) in England to have doubled from 7.6% in 1989 to 15.6% in 2007. When broken down 
by BMI category, prevalence rates were 3.81%, 1.61% and 0.18% for first trimester BMI 35.0-39.9, BMI 
40.0-49.9, and BMI ≥50, respectively. These rates are higher than the first trimester rates calculated using 
data for the CMACE cohort. This is not surprising, however, given that prevalence rates in the nationally-
representative study were calculated by taking into account only women with a first trimester BMI calculation. 
In contrast, CMACE prevalence rates have been calculated based on all women giving birth, regardless of 
whether a weight was recorded and BMI calculated during pregnancy. 

Our rates of maternal super-morbid obesity (BMI ≥50) are considerably higher that those found in the 
recently published study of extreme obesity (BMI ≥50 at any point in pregnancy) in the UK, conducted by 
the UK Obstetric Surveillance System (UKOSS).84 While the UKOSS study reported a prevalence of 8.7 per 
10,000 deliveries, the cases notified to CMACE indicate a prevalence rate of 18.8 per 10,000 deliveries**. 
These differences may be due to differences in case ascertainment resulting from the use of different 
methodologies. UKOSS studies are conducted through a monthly mailing to nominated clinicians in every 
hospital with a consultant-led maternity unit in the UK. These mailings consist of a report card which lists the 
conditions under surveillance by UKOSS at that particular time. Clinicians report the total number of cases 
within the previous month. UKOSS then despatches an appropriate number of study-specific data collection 
forms, which are to be completed by the clinicians. These data are then used to report incidence, risk factor, 
management and outcome information.85

The data reported within this chapter highlight the geographic variations in Class II and Class III maternal 
obesity. Wales was found to have the highest reported levels of maternal obesity and London had the lowest 
levels. These geographic variations are likely, at least in part, to be attributable to socio-demographic factors 
as obesity is more common in areas of high social deprivation (see section 6.1.2) and areas where the 
local population is predominately White. Indeed, these data reflect similar geographic patterns in obesity 
prevalence within the general population86 which is consistent with this possibility. However, it is also possible 
that some of the variation seen is due to regional differences in ascertainment. In terms of SHA regions, 
maternal obesity (BMI ≥35) rates were higher than the national average in the East of England, South 
Central, Yorkshire and the Humber, North West, North East and East Midland areas. With the exception 
of the North West region, these areas also have obesity (BMI ≥30) rates that are higher than the national 
average rates in the general population of women.87 

This study is the first to provide prevalence rates of maternal obesity (BMI ≥35) for the UK nations and Crown 
Dependencies. The strengths of the study lie in the scale of the data collection and case ascertainment. All 
UK maternity units participated in this study and denominator data were obtained from all of them. Data were 
collected over two months and there were no significant differences in the number of notified cases between  
 

** This figure reflects deliveries and not women, in order to compare directly with UKOSS.	

5. �Prevalence of Class II, Class III and super-morbid obesity in pregnancy
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each week (data not shown) of the study period, suggesting that cases were not underreported during the 
initial data collection period, a problem that sometimes occurs, particularly with large-scale studies. 

This study has several limitations. One limitation is the dependence on units self-reporting eligible cases. It 
was not possible to find an alternative source of data against which to validate the number of women with 
obesity giving birth within the study period. As such, the potential levels of under-ascertainment cannot be 
quantified. Additionally, prevalence rates have been calculated based pragmatically on all women giving birth, 
regardless of whether a weight was recorded and BMI calculated during pregnancy. Furthermore, CMACE has 
included only women with a pregnancy lasting at least 24 weeks’ gestation. Women suffering miscarriages 
have not been included (this is relevant as women with obesity are at higher risk of miscarriage23). These 
limitations may have led to the reported prevalence rates underestimating the true proportion of pregnant 
women in the UK with a BMI ≥35. 

Despite these recognised limitations, to date this study provides the best and most comprehensive indicator for 
current national prevalence rates of maternal obesity (BMI >35) in the UK nations and Crown Dependencies, 
and establishes for the first time the scale of the challenge facing maternity services across the country in 
caring for these women.  
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6. �Maternal obesity: Socio-demographics, clinical characteristics 
and pregnancy outcomes

This chapter describes the social demographic and clinical characteristics of women giving birth from 15th 
March to 30th April 2009, who were notified to CMACE during the national cohort study. The study involved 
the national identification of all women with a pregnancy BMI ≥35 giving birth ≥24 weeks’ gestation. The 
study also included women who weighed ≥100kg without a known height, as well as women without a known 
weight or BMI, but who were considered by health professionals to have a BMI ≥35. 

The outcomes of the pregnancies notified to CMACE are described in the second part of this chapter. 

Complete data were available for a total of 5068 eligible women who were identified at the point of delivery. 
The number of women meeting each inclusion criterion is shown in Table 6.1. Seventy-seven of these women 
(1.5%) were pregnant with twins. There were no higher order multiple births. The multiple birth rate in the 
cohort of women is not different to the 1.3% rate in the general maternity population.5

Table 6.1. Number of women meeting the study inclusion criteria

Study inclusion criteria

Number of women  
(% of all eligible notifications) 

N=5068

Pregnancy BMI ≥35 kg/m2 4869 (96.1)

No BMI or height, but pregnancy weight ≥100kg 45 (0.9)

No known BMI or weight, but judged by health 
professionals to have a BMI ≥35 or weight ≥100kg 

154 (3.0)

Since there were so few women notified to CMACE without a known height or BMI but with a weight ≥100kg, 
these cases have only been included in analyses of the whole cohort and not when cases have been 
analysed separately according to BMI status. They are therefore not included in the tables below.

6.1. Socio-demographic characteristics

6.1.1. Maternal weight and body mass index

The anthropometric characteristics of women in the study cohort are described in Table 6.2. 

Table 6.2. Anthropometric characteristics of women with a pregnancy BMI ≥35

N       Median (range) 

First antenatal weight (kg) 4907 103.5 (54.0-192.0)

First antenatal BMI (kg/m2) 4865 38.1 (24.7-79.9)a

Gestation at first weight (weeks) 4618 10.9 (2.3-42.0)

a Women with a BMI <35 were included if a later pregnancy BMI was ≥35

Of the 4907 women with a reported pregnancy weight, 1505 (30.9%) had their weight measured and 
documented in the maternity notes on at least two separate occasions. Women with more than one pregnancy 
BMI measurement were assigned to the BMI group corresponding to their highest reported BMI. There were 
2824 women with Class II maternal obesity (35.00-39.99), accounting for 58.0% of the study cohort; 1852 
women were identified with Class III obesity and 193 with super-morbid obesity, accounting for 38.0% and 
4.0% of the cohort, respectively. 
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6.1.2. Social deprivation

Deprivation was explored by the application of an Index of Multiple Deprivation (IMD) score based on postcode 
of residence,2 as described in Chapter 3. The proportion of women in each deprivation quintile is shown in Table 
6.3. For comparison, the quintile proportions for the general maternity population are also presented. Quintiles 
in the general maternity population are known only for women resident in England: women with obesity who 
were resident in Wales, Northern Ireland and Scotland have therefore been excluded from this table. 

Table 6.3. Maternities by deprivation quintiles for England and BMI group

(%)

IMD quintiles
All maternities 

in Englanda

BMI 35-39.9 
N=2298

BMI 40-49.9 
N=1484

BMI ≥50 
N=157

Professional 
Judgement 

N=108

Least Deprived 1 15.7 11.3 11.0 10.2 6.5

2 16.3 14.0 12.0 9.6 13.9

3 18.3 17.2 17.9 17.2 16.7

4 22.0 23.0 25.3 27.4 22.2

Most Deprived 5 27.6 34.6 33.8 35.7 40.7

a Data for general maternity population were obtained from ONS

These data show that the most deprived quintiles are over-represented by the obese cohort compared to 
maternities in the general population (P<0.0001), and they support previously published findings showing 
that social deprivation is associated with maternal obesity.3 This was consistent across all BMI groups and 
differences between BMI groups were not significant.

6.1.3. Ethnicity

The proportion of women with a BMI ≥35 within each ethnicity group is shown in table 6.4. Comparison data 
for the general maternity population in England have been provided. Non-white ethnicity is associated with 
an increased risk of poor pregnancy outcomes in the UK.88 Data from HES show that, in 2008/09, 20.5% of 
all maternities in England were from black and minority ethnic (BME) groups.4 These groups represented a 
smaller proportion (17.6%) of the obese cohort in England (P<0.0001). Data were not available to examine 
comparisons with UK-wide maternity data; however, within the CMACE obese cohort, BME groups were 
represented by an even smaller proportion (15.1%).

Table 6.4. Maternities by ethnic group

n (%)

Ethnicity

All maternities in 
Englanda 

%

All maternities with BMI 
≥35 in England 

N=4098

All maternities with BMI 
≥35 in UK 
N=5013

White 79.5 3377 (84.9) 4270 (84.9)

Black 5.5 51 (1.1) 53 (1.1)

Asian 10.1 291 (6.0) 300 (6.0)

Chinese 0.6 30 (0.6) 31 (0.6)

Mixed 1.5 222 (4.6) 229 (4.6)

Other 2.8 94 (1.9) 97 (1.9)

Not known - 33 (1.0) 51 (1.0)

a Data for the general maternity population were obtained from HES 2008-2009
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6.1.4. Age

Maternal age less than 20 years and over 35 years is known to be a risk factor for poor pregnancy outcomes.9 
In the general obstetric population, 20% of women are aged ≥35 years. The proportion of women aged ≥35 
years is significantly higher among women with a BMI 40.0-49.9 (p=0.01) and ≥50 (P=0.002) compared to 
general maternities (Table 6.5). These data are consistent with previous reports suggesting that age over 35 
years is a predictive factor for maternal obesity.3

Table 6.5. Maternities by age and BMI group

n (%)

Age (years)

All maternities 
in Englanda BMI 35.0-39.9 BMI 40.0-49.9 BMI ≥50

Professional 
Judgement

% N=2824 N=1852 N=193 N=154

Younger than 20 6.3 102 (3.7) 56 (3.1) 5 (2.6) 6 (4.1)

20-34.9 73.7 2147 (76.8) 1368 (74.5) 128 (66.7) 112 (75.7)

35 or older 20.0 545 (19.5) 412 (22.4) 59 (30.7) 30 (20.3)

a Data for the general maternity population were obtained from HES 2008-2009; N = all women, regardless of missing data; percentages 
have been calculated for each BMI group after excluding missing data; -, proportion unknown for all maternities in England

6.2. Clinical characteristics

6.2.1. Co-morbidities

A total of 1103 (21.8%) women had at least one morbidity (a disease or medical condition) diagnosed prior 
to their pregnancy. There were 1180 (23.3%) women who had a condition diagnosed during their pregnancy. 
The medical conditions of the women in the cohort are described in Table 6.6. The most frequently reported 
condition was pregnancy-induced hypertension (PIH), which affected 9% of the cohort. The second most 
common condition was gestational diabetes mellitus (GDM), which was diagnosed in 7.8% of the study 
population. These conditions affect 1.9% and 2.5% of the general maternity population, respectively.5 Within 
the CMACE cohort, 13% of women had pregnancy-related hypertensive disorders (PIH, pre-eclampsia or 
severe pre-eclampsia/eclampsia); 23.7% of women with PIH developed pre-eclampsia, and 2.5% progressed 
to severe pre-eclampsia or eclampsia. 

6. �Maternal obesity: Socio-demographics, clinical characteristics and pregnancy outcomes
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Table 6.6. Medical conditions among pregnant women by BMI group

n (%)

All maternities 
in Englanda BMI 35.0-39.9 BMI 40.0-49.9 BMI ≥50 

Professional 
Judgement

% N=2824 N=1852 N=193 N=154

Pre-existing & past 
medical conditions

Type 1 diabetes - 21 (0.8) 14 (0.8) 3 (1.6) 2 (1.4)

Type 2 diabetes - 40 (1.4) 38 (2.1) 9 (4.7) 4 (2.7)

DVT and PE - 22 (0.8) 10 (0.5) 3 (1.6) 1 (0.7)

Essential hypertension - 116 (4.2) 83 (4.6) 11 (5.7) 7 (4.7)

Cardiovascular condition - 41 (1.5) 19 (1.1) 3 (1.6) 1 (0.7)

‘Other’ - 436 (17.9) 259 (16.2) 36 (21.4) 18 (14.1)

Medical conditions 
during pregnancy

Gestational diabetes 2.5 178 (6.4) 175 (9.6) 26 (13.8) 8 (5.6)

DVT and PE - 13 (0.5) 12 (0.7) 1 (0.5) 1 (0.7)

Essential hypertension 2.5 38 (1.4) 26 (1.5) 6 (3.2) 1 (0.7)

Pregnancy-induced 
hypertension 1.9 230 (8.3) 178 (9.7) 26 (13.8) 9 (6.3)

Pre-eclampsia 1.9 152 (5.5) 127 (7.0) 24 (12.7) 8 (5.6)

Severe pre-eclampsia/
eclampsia 0.1 11 (0.4) 14 (0.8) 4 (2.1) 5 (3.5)

Cardiovascular condition - 11 (0.4) 10 (0.6) 0 (0.0) 2 (1.4)

‘Other’ - 77 (3.2) 66 (4.1) 10 (6.0) 6 (5.0)

a Data for the general maternity population were obtained from HES 2008-2009; N = all women, regardless of missing data; percentages 
have been calculated for each BMI group after excluding missing data; -, proportion unknown for all maternities in England; DVT, deep 
vein thrombosis; PE, pulmonary embolism 

With the exception of deep vein thrombosis (DVT) and cardiovascular conditions diagnosed during pregnancy, 
there was a higher incidence of all specified morbidities, diagnosed both prior to and during pregnancy, 
among the super-morbidly obese group compared to the lower BMI groups. Differences in the incidence 
rates were significant between BMI groups for type 2 diabetes (P=0.003), pregnancy-induced hypertension 
(PIH) (P=0.021), pre-eclampsia (P<0.0001), and severe pre-eclampsia (P=0.007). 

6.2.2. Pregnancy-related characteristics

The pregnancy-related characteristics of the study cohort are shown in Table 6.7. Thirty-nine percent of the 
women were primigravid. The national target for England is for all pregnant women to book for antenatal care 
by 10 to 12 weeks’ gestation.89 Two thirds (67.8%) of the women in this cohort booked by 12 weeks. A further 
quarter (26.7%) booked by 20 weeks.
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Table 6.7. Pregnancy-related characteristics by BMI group

n (%)

BMI 35.0-39.9 
N=2824

BMI 40.0-49.9 
N=1852

BMI ≥50 
N=193

Professional 
Judgement 

N=154

Booking

<12+0 weeks 1881 (67.2) 1279 (69.5%) 127 (66.1) 80 (59.3)

12+0 to 19.6 weeks 762 (27.2) 468 (25.4) 58 (30.2) 39 (28.9)

≥20 weeks 158 (5.6) 93 (5.1) 7 (3.6) 14 (10.4)

Unbooked 0 (0.0) 0 (0.0) 0 (0.0) 2 (1.5)

Other characteristics

Previous miscarriages ≥1 773 (27.2) 559 (30.8) 51 (26.6) 43 (29.5)

Parity ≥1 1663 (59.7) 1138 (62.2) 123 (64.1) 86 (58.9)

Assisted conception 55 (2.0) 33 (1.8) 0 (0.0) 6 (4.0)

Multiple pregnancy 35 (1.2) 32 (1.7) 3 (1.6) 5 (3.2)

N = all women, regardless of missing data; percentages have been calculated for each BMI group after excluding missing data; data for 
all maternities in England are not available

6.2.3. Gestational weight gain

Gestational weight gain was calculated for 1505 women who had their weight measured and documented in 
the maternity notes on at least two separate occasions during their pregnancy. The median weight change 
between the first and third trimester was 11.0 kg (range, -18 to 41.5 kg), while the median BMI change was 
4.11kg/m2 (range, - 8 to 14.03 kg/m2). Weight change was inversely correlated with first trimester BMI (see 
Figure 6.1), with women who started pregnancy with a BMI <30 gaining significantly more than those in all 
other obesity categories (P<0.001). 

Figure 6.1. Mean weight change between the first and third trimester  
in women with singleton pregnancies, by BMI group 

The gestation of both weights was known in 1384 cases, representing 28.2% of women with at least one 
antenatal weight (mean 24.8 ± 6.8 weeks between measurements). The majority of women (n=1013) with 
more than one antenatal weight had their first weight recorded in the first trimester and the final weight record 
in the third trimester. Table 6.8 shows the anthropometric characteristics of these women.

6. �Maternal obesity: Socio-demographics, clinical characteristics and pregnancy outcomes
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Table 6.8. Anthropometric characteristics of women with both  
a first trimester and third trimester weight measurement

N Median (range)

First trimester weight (kg) 1013 98.83 (60.30 - 178.00)

Third trimester weight (kg) 1013 111.72 (79.00 - 183.20)

Gestational weight change (kg) 1013 11.00 (-18.00 - 41.50)

First trimester BMI (kg/m2) 1008 36.29 (24.66 - 79.11)a

Third trimester BMI (kg/m2) 1008 40.40 (33.33 - 71.56)b

Gestational BMI change (kg/m2) 1007 4.11 (-8.00 - 14.03)

Gestation at first weight 1013 9.7 (2.3 - 12.9)

Gestation at third trimester weight 1013 37.6 (28.0 - 43.3)

Weeks between recorded weights 1013 27.9 (15.9 - 36.1)

a Women with a BMI <35 were included if a later pregnancy BMI was ≥35; b women with a third trimester BMI <35 were included if an 
earlier pregnancy BMI was ≥35

6.2.4. Onset of labour

Almost half (46.7%) of all women had a spontaneous onset of labour (Table 6.9). One third of the cohort 
(n=1677) were induced and approximately 20.1% were delivered by caesarean section prior to labour. Of 
the women who laboured (n=3994), 41.6% were induced. Onset of labour was significantly different between 
BMI groups, with higher induction rates with each increasing BMI category (OR 1.24, 95% CI 1.09 to 1.42 
for women with a BMI 40-49.9 and OR 1.54, 95% CI 1.09 to 2.15 for women with a BMI ≥50, compared to 
women with a BMI 35-39.9). The induction rate in the general maternity population in England is 20.2%5 – a 
rate that is considerably lower than the one seen in the study cohort. 

Just over one third (37.7%) of the 358 women delivering prematurely (<37 weeks) had a spontaneous onset 
of labour, while 26.5% were induced and 35.8% did not labour, consistent with pregnancy complications that 
required early delivery. Of the 226 women delivering at 42 weeks or beyond, 20.8% laboured spontaneously 
and 76.1% were induced.

Table 6.9. Onset of labour by BMI group

n (%)

All maternities in 
Englanda BMI 35.0-39.9 BMI 40.0-49.9 BMI ≥50

Professional 
Judgement

% N=2824 N=1852 N=193 N=154

Spontaneous 68.8 1396 (49.7) 791 (42.9) 74 (38.3) 74 (48.7)

Induced 20.2 899 (32.0) 636 (34.5) 71 (36.8) 52 (34.2)

No labour 11.0 516 (18.4) 415 (22.5) 48 (24.9) 26 (17.1)

a Data for the general maternity population were obtained from HES 2008-2009; N = all women, regardless of missing data; percentages 
have been calculated for each BMI group after excluding missing data

Among women who laboured, the induction rate was highest in Wales (49%) and lowest in Northern Ireland 
(38.1%) (P=0.02).
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6.2.5. Place of delivery

In the general maternity population in England, approximately 93% of women give birth in consultant obstetric 
units, 3% in alongside midwifery units, 2% in freestanding midwifery units and 2% give birth at home.90 In this 
cohort, 97.7% of singleton babies were born in obstetric units, while 1.2% and 0.3% were born in alongside 
midwifery units and freestanding midwifery units, respectively (Table 6.10). There were 33 (0.7%) home 
births; of these, 13 women (39.4%) were reported to have intended to deliver in an obstetric unit at the onset 
of labour, suggesting that these were unplanned home births. 

Table 6.10. Intended and actual place of delivery by BMI group

n (%)

All maternities 
in Englanda BMI 35.0-39.9 BMI 40.0-49.9 BMI ≥50

Professional 
Judgement

% N=2824 N=1852 N=193 N=154

Intended place of birth 
at booking

Obstetric unit - 2534 (91.2) 1715 (94.8) 185 (97.4) 138 (93.2)

Alongside midwifery unit - 104 (3.7) 25 (1.4) 1 (0.5) 1 (0.7)

Freestanding midwifery 
unit - 34 (1.2) 8 (0.4) 0 (0.0) 1 (0.7)

Home - 27 (1.0) 16 (0.9) 1 (0.5) 4 (2.7)

Other - 2 (0.1) 2 (0.1) 0 (0.0) 0 (0.0)

Not known - 78 (2.8) 44 (2.4) 3 (1.6) 4 (2.7)

Intended place of birth 
at onset of labourb

Obstetric unit - 2165 (95.1) 1378 (97.7) 143 (100.0) 122 (98.4)

Alongside midwifery unit - 66 (2.9) 13 (0.9) 0 (0.0) 0 (0.0)

Freestanding midwifery 
unit - 20 (0.9) 3 (0.2) 0 (0.0) 0 (0.0)

Home - 18 (0.8) 9 (0.6) 0 (0.0) 1 (0.8)

Other - 2 (0.1) 1 (0.1) 0 (0.0) 0 (0.0)

Not known - 5 (0.2) 6 (0.4) 0 (0.0) 1 (0.8)

Actual place of birth

Obstetric unit 93.0 2695 (97.0) 1781 (98.6) 189 (99.5) 146 (98.6)

Alongside midwifery unit 3.0 46 (1.7) 13 (0.7) 0 (0.0) 0 (0.0)

Freestanding midwifery 
unit 2.0 15 (0.5) 0 (0.0) 0 (0.0) 0 (0.0)

Home 2.0 20 (0.7) 13 (0.7) 1 (0.5) 0 (0.0)

Other - 3 (0.1) 3 (0.2) 0 (0.0) 2 (1.4)

a �Data for the general maternity population were published by the Healthcare Commission, 200890; b excludes women who did not 
labour; N = all women, regardless of missing data; -, proportion unknown for general maternities in England; percentages have been 
calculated for each BMI group after excluding missing data
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There were 48 women who, at booking, intended to give birth at home. Twenty-three (49%) still intended to 
give birth at home at the onset of labour, and 15 eventually gave birth at home, representing 31% who initially 
intended to do so. The remaining 33 women gave birth in obstetric units.

6.2.6. Mode of delivery

Spontaneous vaginal births represented 54.9% of all singleton deliveries (Table 6.11). The spontaneous 
vaginal birth rate was 54% in obstetric units and 91.5% in alongside midwifery units. All babies born in 
freestanding units were born vaginally without the use of instruments. 

Table 6.11. Mode of delivery by BMI group

n (%)

All maternities 
in Englanda BMI 35.0-39.9 BMI 40.0-49.9 BMI ≥50

Professional 
Judgement

% N=2824 N=1852 N=193 N=154

Mode of delivery

Spontaneous vaginal 62.4 1573 (56.6) 960 (52.9) 91 (47.9) 81 (55.1)

Instrumental vaginal 12.1 237 (8.5) 116 (6.4) 11 (5.8) 13 (8.8)

Vaginal breech 0.4 5 (0.2) 5 (0.3) 1 (0.5) 0 (0.0)

Caesarean section 24.6 964 (34.7) 733 (40.4) 87 (45.8) 53 (36.1)

Grade of caesarean 
section

Grade 1 (Emergency) 102 (10.7) 82 (11.2) 7 (8.0) 6 (10.7)

Grade 2 60.2 316 (33.1) 222 (30.3) 31 (35.6) 21 (37.5)

Grade 3 105 (11.0) 97 (13.3) 11 (12.6) 11 (19.6)

Grade 4 39.8 428 (44.8) 329 (44.9) 38 (43.7) 18 (32.1)

a Data for the general maternity population were obtained from HES 2008-2009; N = all women, regardless of missing data; percentages 
have been calculated for each BMI group after excluding missing data

Instrumental vaginal deliveries accounted for 7.6% of all singleton deliveries within the cohort of women. The 
rate in the general maternity population in England is 12.2%.5 The lower rate found in women with obesity is 
likely due to the high proportion of caesarean sections. 

Caesarean sections were performed to deliver 1851 (37.2%) singleton babies. The rate found in this cohort 
is substantially higher than the 24.6% rate in the general maternity population in England (P<0.001).5 The 
mode of delivery by onset of labour is presented in Table 6.12, which shows an increasing caesarean section 
rate with each increasing BMI group, regardless of onset of labour.

}



51

Table 6.12. Mode of delivery by onset of labour and BMI group

n (%)

BMI 35.0-39.9 
N=2767

BMI 40.0-49.9 
N=1802

BMI ≥50 
N=190

Spontaneous labour 1381 (49.9) 784 (43.5) 72 (37.9)

Vaginal delivery 1177 (85.2) 639 (81.5) 58 (80.6)

Caesarean section 204 (14.8) 145 (18.5) 14 (19.4)

Induction of labour 888 (32.1) 626 (34.7) 71 (37.4)

Vaginal delivery 631 (71.1) 436 (69.7) 45 (63.4)

Caesarean section 257 (28.9) 190 (30.4) 26 (36.2)

Never in labour 498 (18.0) 392 (21.8) 47 (24.7)

Vaginal delivery - - -

Caesarean section 498 (100.0) 392 (100.0) 47 (100.0)

N = all women, regardless of missing data; percentages have been calculated for each BMI group after excluding missing data

There was a significant difference in caesarean section rates between the UK nations (P<0.001); England 
had the lowest rate (35.6%), while Northern Ireland had the highest rate, with 50.9% of singleton babies 
delivered this way. Caesarean section rates in Wales and Scotland were 41.5% and 43.6%, respectively. 

Caesarean section was more common in each increasing BMI category (OR 1.28, 95% CI 1.13 to 1.44 and 
OR 1.59, 95% CI 1.18 to 2.14, respectively, for BMI 40-49.9 and BMI ≥50, compared to women with a BMI 
35-39.9), with 46% of women with a BMI ≥50 delivering this way. This rate is consistent with that described 
by Knight et al,84 who reported a 50% caesarean section rate for women with a BMI ≥50. 

Forty-four percent of the caesarean sections were Grade 4 (planned), and this did not differ significantly 
between BMI groups. The highest rate was seen in Northern Ireland (50.6%), while Wales and the Crown 
Dependencies had the lowest rates (~40%). 

6.2.7 Anaesthesia

The type of anaesthesia administered was reported in 1774 (95.8%) caesarean section cases. General 
anaesthesia was used in 136 (7.7%) deliveries, representing 29.0%, 7.5%, 6.1% and 3.3% of Grade 1, 
Grade 2, Grade 3 and Grade 4 caesarean sections, respectively. The general anaesthesia rate in the CMACE 
cohort is higher than the 5.7% rate in the general population in England during 2008-09 (P=0.02).5 General 
anaesthesia rates were highest among women with a spontaneous labour (14.9%) and lowest among women 
who had caesarean sections without labouring (4.9%) (Table 6.13). Although the use of general anaesthesia 
increased with each increasing BMI group, particularly among women undergoing a caesarean section after 
a spontaneous labour, between-group differences were not significant.

6. �Maternal obesity: Socio-demographics, clinical characteristics and pregnancy outcomes
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Table 6.13. Type of anaesthesia by onset of labour and BMI group  
among women with caesarean section

n (%)

All maternities 
in Englanda BMI 35.0-39.9 BMI 40.0-49.9 BMI ≥50

Professional 
Judgement

% N=964 N=733 N=87 N=50

Spontaneous labour  56.6 196 (21.2) 140 (19.9) 13 (16.3) 11 (22.5)

Regional  89.6 169 (86.2) 118 (84.3) 8 (61.5) 11 (100.0)

General  10.4 27 (13.8) 22 (15.7) 5 (38.5) 0 (0.0)

Induction of labour  16.6 245 (26.5) 184 (26.2) 22 (27.5) 17 (34.7)

Regional  90.9 229 (93.5) 166 (90.2) 22 (100.0) 15 (88.2)

General  9.1 16 (6.5) 18 (9.8) 0 (0.0) 2 (11.8)

Never in labour  9.0 485 (52.4) 379 (53.8) 45 (56.3) 21 (42.9)

Regional 94.6 463 (95.5) 363 (95.8) 41 (91.1) 18 (85.7)

General 5.4 22 (4.5) 16 (4.2) 4 (8.9) 3 (14.3)

All caesarean sections 100.0 927 706 80 50

Regional 92.2 862 (93.0) 650 (92.1) 71 (88.8) 45 (90.0)

General 7.8 65 (7.0) 56 (7.9) 9 (11.3) 5 (9.4)

a Data for the general maternity population were obtained from HES 2008-2009; N = all women, regardless of missing data; percentages 
have been calculated for each BMI group after excluding missing data

6.2.8. Length of stay in hospital

The median length of stay in hospital after vaginal deliveries was one day, for instrumental deliveries it was 
two days and for caesarean sections the median length of stay was three days. There was no difference 
between BMI groups. However, the length of time spent in hospital after childbirth was greater among this 
cohort of women with a BMI ≥35 than the general maternity population;5 3.7% of women with a BMI ≥35 
stayed in hospital for seven days or more, which compares to 2.2% in the general maternity population 
(P<0.001). The proportion of women in hospital for at least seven days after delivery was greater among the 
obese maternity population than the general maternity population, regardless of mode of delivery. Among 
women with a spontaneous vaginal delivery in the CMACE cohort, only 58% spent a day or less in hospital, 
compared to 74% in the general population (P<0.0001).5 These differences are likely to reflect the higher 
complication rates particularly postpartum problems such as infection.

6.3. Maternal outcomes

6.3.1. Maternal deaths

There were no maternal deaths notified during this study. However, eligible women were only identified at 
delivery, therefore this study did not identify maternal deaths occurring during pregnancy among women with 
obesity. To address this the CMACE maternal death surveillance system was used to assess whether there 
were any antenatal maternal deaths among obese women with an estimated date of delivery during March or 
April 2009. Of the women who were due to give birth during the study notification period but died antenatally, 
none had a recorded BMI ≥35. 
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Women who were eligible for inclusion in the study were notified to CMACE within seven days of delivery. 
The CMACE maternal death surveillance system was also used to identify all postpartum deaths (within 42 
days of delivery) among women who gave birth during March and April 2009. None of the women who died 
had a recorded antenatal BMI ≥35. 

6.3.2. Postpartum haemorrhage

The RCOG6 and WHO7 define primary postpartum haemorrhage (PPH) as a blood loss ≥500ml within 24 hours 
of giving birth. In the general maternity population in England, PPH (including both primary and secondary 
PPH) affects 10% of all deliveries.5 In this study cohort of women with a BMI ≥35, 37.5% of women were 
reported to have had a blood loss ≥500ml within 24 hours of giving birth (Table 6.14). 

Table 6.14. Postpartum blood loss by BMI group among women with a singleton pregnancy

n (%)

BMI 35.0-39.9 
N=2824

BMI 40.0-49.9 
N=1852

BMI ≥50 
N=193

Professional 
Judgement 

N=154

Primary blood loss

<500ml (no PPH) 1799 (64.9) 1078 (59.6) 104 (54.3) 93 (62.8)

500 to 1000ml (minor PPH) 848 (30.6) 621 (34.3) 76 (40.4) 52 (35.1)

1000 to 2000ml (Moderate 
Major PPH) 103 (3.7) 91 (5.0) 7 (3.7) 1 (0.7)

>2000ml (Severe Major PPH) 20 (0.7) 18 (1.0) 1 (0.5) 2 (1.4)

Mean blood loss (ml) (±SD) 442 ± 423 485 ± 419 488 ± 364 423 ± 375

Intervention for bleeding

Blood transfusion 62 (2.2) 45 (2.5) 2 (1.1) 3 (7.0)

Operative intervention 34 (1.2) 24 (1.3) 1 (0.5) 1 (0.7)

N = all women, regardless of missing data; percentages have been calculated for each BMI group after excluding missing data

For women with a spontaneous vaginal birth, 12.1% had a reported blood loss ≥500ml. Table 6.15 shows 
postpartum blood loss (within 24 hours of birth) by mode of delivery. Caesarean section was associated with 
the greatest volume of blood loss and had the highest rate of operative intervention for bleeding. Severe 
primary PPH, as defined by one European study as blood loss ≥1500ml,91 was reported in 3% of singleton 
deliveries (30 per 1000 deliveries) within the study cohort. This is substantially higher than the rate of 4.6 
per 1000 deliveries reported by the European study. These higher rates may reflect more problems with 
uterine atony. It has been reported that women with obesity may have a higher likelihood of inefficient uterine 
activity,92 which, as well as the higher intervention rate overall, could explain these higher rates of PPH. 
However, a more recent report did not find maternal obesity to influence uterine contractility in vitro.93

6. �Maternal obesity: Socio-demographics, clinical characteristics and pregnancy outcomes
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Table 6.15. Postpartum blood loss by mode of delivery among  
women with a singleton pregnancy and BMI ≥35

n (%)

Spontaneous 
vaginal 
N=2731

Instrumental 
vaginal 
N=380

Vaginal  
breech 
N=11

Caesarean 
section 
N=1851

Primary blood loss

<500ml 2390 (87.9) 216 (57.0) 8 (72.7) 477 (25.9)

500 to 1000ml (minor PPH) 259 (9.5) 134 (35.4) 3 (27.3) 1215 (66.1)

1000 to 2000ml (Moderate Major 
PPH) 56 (2.1) 24 (6.3) 0 (0.0) 126 (6.9)

>2000ml (Severe Major PPH) 15 (0.6) 5 (1.3) 0 (0.0) 21 (1.1)

Intervention for bleeding

Blood transfusion 39 (1.4) 19 (5.0) 0 (0.0) 56 (3.0)

Operative intervention 32 (1.2) 2 (0.5) 0 (0.0) 29 (1.6)

N = all women, regardless of missing data; percentages have been calculated for each column after excluding missing data

Among women in the audit cohort, LMWH was strongly associated with primary postpartum haemorrhage 
(estimated blood loss ≥500ml within 24 hours of birth) (Table 6.16). Women with an estimated blood loss 
>1500ml, which is considered to be a clinically significant amount, were almost five times more likely to 
receive postnatal LMWH. Women receiving LMWH both antenatally and postnatally were most likely to 
haemorrhage. While LMWH use is associated with minor bleeding such as wound haematoma, it is not 
usually associated with major bleeding; indeed PPH rates in a large systematic review were under 1%.8 
Further, much postpartum blood loss is due to uterine atony rather than a haemostatic problem, but LMWH is 
not known to influence uterine contraction clinically. If the PPH reflects trauma, then LMWH could play a role, 
but high bleeding rates are not usually encountered in surgical situations such as orthopaedic or general 
surgery where the LMWH is given preoperatively. Because of concerns for epidural haematoma, LMWH is 
not usually given for at least 12 hours before a planned delivery, either vaginal or caesarean,13 and is usually 
withheld if a PPH has occurred until all bleeding is controlled, so that these women would not be likely to 
have significant LMWH levels or effects around the time of delivery or PPH. PPH is however a risk factor 
for thrombosis and so women with PPH would in turn be more likely to receive LMWH once the bleeding is 
controlled. In addition, although guidelines advocate intermediate doses of LMWH rather than the standard 
prophylactic dose in obese women, the majority of women in this cohort receiving LMWH did not receive the 
higher dose (see Chapter 7), making a dose related effect unlikely. 

Retrospective data are well known to underestimate risk compared to prospective studies, and the systematic 
review cited applied to the general obstetric population reported rather than obese women. However the 
scale of the difference suggests that women with obesity may be more vulnerable to bleeding so raising the 
possibility of an interaction between LMWH and obesity. This is important to address as women with obesity 
are at risk of thromboembolic problems, related to obesity and co-morbid conditions or interventions such 
as caesarean delivery. Indeed very high levels of relative risk have been calculated; Jacobsen et al reported 
an aOR 62.3 (95% CI: 11.5 to 338.0) for thrombosis in pregnant women with BMI ≥25 and immobilisation 
compared to women with BMI <25 and mobilisation. Therefore it would be critical to determine the bleeding 
risk in order to balance this against the risk of thrombosis and particularly where higher doses of LMWH are 
being advocated. 

While this study has found elevated levels of PPH risk associated with LMWH use among women in the 
CMACE cohort, it is important to emphasise the relatively small numbers in the higher blood loss group and 
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the wide confidence intervals for the reported odds ratios. Further, this study was not designed to address 
this association specifically, and a causative relationship cannot be concluded from these data; however, 
the finding does raise important questions that should be addressed for the management of these women 
in pregnancy by further evaluation of bleeding risk and the effects of LMWH on the haemostatic system of 
pregnant women with obesity, including their co-morbidities. In managing these women it would appear 
prudent to pay greater attention to haemostasis during surgical procedures and consider measures to reduce 
the risk of atonic PPH, such as a Syntocinon infusion.

Table 6.16. Adjusted odds of primary postpartum haemorrhage  
by LMWH status among women with a BMI ≥35

No LMWH 
N=459

Antenatal & postnatal LMWH 
N=37

Postnatal LMWH only 
N=380

n (%) n (%) aOR (95% CI) n (%) aOR (95% CI)

Blood loss ≥500mla 83 (18.2) 245 (65.3) 2.45 (1.60-3.77) 22 (59.5) 1.53 (0.68-3.45)

Blood loss >1500mlb 3 (0.7) 13 (3.5) 4.96 (1.40-17.61) 5 (13.5) 25.13 (5.67-111.31)

N = all women, regardless of missing data, percentages have been calculated for each BMI group after excluding missing data; aOR, 
adjusted odds ratio; LMWH, low molecular weight heparin; data on LMWH was obtained during the audit and are available for ~20% 
of women within the observational cohort study; bold text denotes statistically significant associations; a adjusted for mode of delivery; 
b adjusted for macrosomia

6.4. Pregnancy outcomes

In total, 5145 babies were born to 5068 women who were notified to CMACE during the national cohort 
study. The tables below reflect data pertaining to the 4948 singleton babies born between 15th March and 
30th April 2009 to women with a calculated BMI ≥35 and women without a known weight or BMI but judged 
by health professionals to have had a BMI ≥35 during pregnancy. In addition, there were 43 singleton babies 
born to women without a known BMI but weighing ≥100kg during their pregnancy. Since there were so few of 
these babies, they have been included in analyses of the whole cohort only, and not in the tables below. 

There were 77 twin pregnancies. Seventy of the mothers had a calculated BMI ≥35, two had no known BMI 
but weighed ≥100kg, and five had no known BMI or weight, but were considered by health professionals to 
have a BMI ≥35 during pregnancy. The outcomes of twin pregnancies have been described separately. 

6.4.1. Live births, stillbirths and early neonatal deaths

Stillbirth was defined as an in utero loss delivering after 24 completed weeks of gestation and early neonatal 
death as death of a live born baby within seven days of birth (born at any gestation). Table 6.17 shows the 
outcomes among the cohort of women with singleton pregnancies. 

Forty-three singleton babies were stillborn (median gestation 37.1 weeks, range 24.6-42.3) to mothers with a 
pregnancy BMI ≥35, giving a stillbirth rate of 8.6 per 1000 singleton births ≥24 weeks’ gestation. This rate is 
significantly higher than the general population rate of 3.9 per 1000 total births (P=0.0037) in England, Wales 
and Northern Ireland††, and supports other studies that indicate obese women are twice as likely to have a 
stillborn baby as women with a healthy BMI.10 11 Among women with a BMI ≥35, each unit increase in BMI 
was associated with a 7% increased risk of stillbirth (OR 1.07, 95% CI 1.02 to 1.12).

†† Excluding terminations of pregnancy and babies born at less than 24 weeks’ gestation. This rate is lower than the rate published in 
the CMACE 2008 Perinatal Mortality Report, which included terminations and babies born <24 weeks’ gestation
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Twenty-one of the stillborn babies (48.8%) were preterm (<37 weeks). This is lower than the 61.3% preterm 
rate for all stillbirths in England, Wales and Northern Ireland, indicating that a greater proportion of stillbirths 
among obese women occur at term. Three stillbirths (7.1%) occurred at or after 42 weeks’ gestation.

Table 6.17. Neonatal outcomes of singleton pregnancies by maternal BMI group

n (%)

Singleton births 
in England BMI 35.0-39.9 BMI 40.0-49.9 BMI ≥50

Professional 
Judgement

% N=2789 N=1820 N=190 N=154

Pregnancy outcome

Live birth a 99.5 2755 (99.0) 1800 (99.1) 187 (98.4) 146 (98.6)

Stillbirth a 0.4 22 (0.8) 16 (0.9) 3 (1.6) 2 (1.4)

Early neonatal death a 0.1 5 (0.2) 1 (0.1) 0 (0.0) 0 (0.0)

Gestational age

<37 weeks b 5.3 174 (6.2) 111 (6.1) 16 (8.4) 10 (6.8)

37 to 41+6 weeks - 2486 (89.1) 1632 (89.7) 168 (88.4) 127 (85.8)

≥42 weeks - 130 (4.7) 76 (4.2) 6 (3.2) 11 (7.4)

Mean age (wks) (±SD) - 39.7 ± 2.0 39.6 ± 2.0 39.4 ± 2.5 39.5 ± 2.5

Birth weight 

Small for gestational age 
(≤10th) - 200 (7.2) 114 (6.3) 12 (6.3) 10 (6.8)

Large for gestational age 
(≥90th) - 441 (15.9) 420 (23.2) 62 (32.6) 28 (19.0)

Mean birth weight (g) 
(±SD) - 3515 ± 594 3610 ± 626 3655 ± 721 3519 ± 675

Congenital anomalies - 39 (1.4) 19 (1.1) 5 (2.6) 3 (2.1)

Neonatal unit  
admission within 48hrs - 194 (7.2) 152 (8.6) 24 (13.3) 14 (10.1)

a Data for all singleton births in England, Wales and Northern Ireland were from CMACE 2008; b data for all births in England were 
obtained from CMACE 2008; N = all women, regardless of missing data; -, proportion unknown for all births in England; percentages 
have been calculated for each BMI group after excluding missing data

One stillborn baby was born in an AMU unit and the remaining 42 were delivered in an obstetric unit. Of those 
with a known intended place of delivery at the start of labour (85.7%), all mothers had intended to deliver in 
an obstetric unit.

Five of the stillborn babies were alive at the start of labour. This represents 11.6% of the cohort’s singleton 
stillbirths, which compares to 8.4% of all stillbirths in the general population occurring due to intrapartum 
causes.4 The intrapartum stillbirth rate was 1.0 per 1000 births of mothers with a BMI ≥35, which is more than 
three times as high as the rate of 0.3 per 1000 births in the general maternity population. Of the intrapartum 
stillbirths reported during this cohort study, one was born at 25 weeks’ gestation and one born just after 42 
weeks; all others were born between 37 and 41 weeks’ gestation. 

Four (9.3%) out of the 43 stillborn babies had confirmed major congenital anomalies and were reported to 
have died prior to labour. This is not different to the 9.1% rate in the general population.4 Thirty-one percent 
of stillborn babies were born SGA, which compares to 6.5% of live born babies (P<0.0001). SGA babies were 
over six times more likely to be stillborn than babies weighing >10th percentile for their gestation (OR 6.39, 
95% CI 3.29 to 12.42). 
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There were six early neonatal deaths, corresponding to a neonatal mortality rate of 1.2 per 1000 live births, 
and is not different to rates in the general neonatal population (1.3 per 1000 live births). Two were born 
preterm (28 weeks and 34 weeks’ gestation) and one baby had a major congenital anomaly. The perinatal 
mortality rate for singleton babies born to women with a BMI ≥35 was 9.8 per 1000 total births and is almost 
twice the perinatal mortality rate of 5.2 per 1000 total births in the general population in England, Wales and 
Northern Ireland.

Of the 77 twin pregnancies, there was one antepartum stillbirth, and, in one set of twins, an intrapartum 
stillbirth and an early neonatal death, corresponding to a perinatal mortality rate of 19.5 per 1000 births 
among twin pregnancies. In the general maternity population, the twin perinatal mortality rate was 15.6 per 
1000 births in 2008.4 Due to the small number of twin pregnancies, comparing the rate in the study cohort 
with the rate in the general population is not recommended. Four babies had confirmed congenital anomalies 
and 53 (34.4%) babies were admitted to a neonatal unit within 48 hours of birth.

6.4.2. Gestational age

Almost 90% of singleton babies were born at term (37 to 41+6 weeks). A total of 6.3% (n=316) of babies 
were born preterm (<37 weeks) and 4.5% (n=226) were at or after 42 weeks. The proportion of babies born 
preterm was slightly higher (8.4%) in the super-morbidly obese group (BMI ≥50) compared to the lower BMI 
groups, however this difference was not significant, possibly because of the small numbers in the BMI ≥50 
group. Babies classed as LGA were more likely to be born before 37 weeks’ gestation than babies weighing 
below the 90th centile for gestational age (aOR 1.66, 95% CI 1.28 to 2.16); this was also the case for babies 
born to mothers with diabetes (aOR 2.12, 95% CI 1.56 to 2.87). 

6.4.3. Fetal congenital anomalies

Data are presented in this report for anomalies that were confirmed antenatally or soon after delivery. There 
were 68 singleton babies with confirmed congenital anomalies, corresponding to a rate of 14 per 1000 births. 
Anomalies ranged in severity. Based on information provided by maternity units, which was then coded by 
CMACE, 44 (65.7%) were classed as minor, 11 (16.4%) were classed as major anomalies, and 12 (17.9%) had 
insufficient information to enable severity to be classified. One baby with a confirmed anomaly did not have 
any information provided. The most common type of anomalies were those affecting limbs (Table 6.18). 

Table 6.18. Confirmed congenital anomalies in babies born to women with a BMI ≥35

n (%)

All 
N=57

Minora 
N=42

Majora 
N=10

Chromosome 4 (7.0) 0 (0.0) 4 (40.0)

Congenital heart 7 (12.3) 4 (9.5) 3 (30.0)

Digestive system 1 (1.8) 0 (0.0) 0 (0.0)

Eye 2 (3.5) 2 (4.8) 0 (0.0)

Genital 7 (12.3) 7 (16.7) 0 (0.0)

Heart 1 (1.8) 0 (0.0) 0 (0.0)

Limb 21 (36.8) 20 (47.6) 1 (10.0)

Nervous system 3 (5.3) 2 (4.8) 0 (0.0)

Neural tube defect 1 (1.8) 0 (0.0) 1 (10.0)

Oro facial 4 (7.0) 3 (6.8) 1 (10.0)

Skin 2 (3.5) 2 (4.8) 0 (0.0)

Urinary 4 (7.0) 2 (4.8) 0 (0.0)

a Anomalies that could not be classified as either minor or major in severity have been omitted from these columns
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Four (5.9%) of the babies with confirmed congenital anomalies were stillborn and one (1.5%) died within 
seven days of birth (early neonatal death). All of these had major anomalies, which were classified as 
chromosomal (n=1), congenital heart (n=2), digestive system (n=1) or neural tube defect (n=1).

6.4.4. Neonatal unit admissions

Of the singleton pregnancies within the cohort, there were a total of 390 (8.1%) reported neonatal unit 
admissions within 48 hours of birth (median gestation 38, range 24.6 to 43.3). Of these, 158 (49.5%) were 
born before 37 weeks (preterm), representing a 54% admission rate (within 48 hours of birth) for babies born 
preterm. The admission rate for babies born at term (≥37 weeks) was 5%. Admissions to the neonatal unit 
were positively associated with maternal BMI (P<0.01) and babies born to mothers with a BMI ≥50 were 
almost twice as likely to be admitted to the neonatal unit as babies born to mothers with a BMI 35.0-39.9, 
even after controlling for maternal age, parity, maternal morbidities and gestation at delivery (OR 2.02, 95% 
CI 1.20 to 3.38). Babies born to mothers with a BMI 40-49.9 were also more likely to be admitted, compared 
to women with a BMI 35.0-39.9 (OR 1.30, 95% CI 1.02 to 1.67).

Out of the UK nations, Scotland had the highest rate of neonatal unit admissions, with 11.8% of singleton 
babies being admitted within 48 hours. Northern Ireland had the lowest rate, with just 4.7% of babies admitted 
to the neonatal unit. These differences were not accounted for by maternal BMI prevalence. 

6.4.5. Large for gestational age and small for gestational age

Babies were defined as LGA when their weight was greater or equal to the 90th percentile for their gestation.94 
A total of 959 (19.3%) singleton babies in the cohort were categorised as LGA. The proportion of LGA babies 
increased significantly with each increasing maternal BMI category (P<0.001). Almost one third of babies 
born to women with a BMI ≥50 were LGA, compared to 16% born to women with a BMI 35-39.9 (OR 2.57, 
95% CI 1.87 to 3.54). 

Among women with obesity, those with diabetes were more likely to have a LGA baby than women without 
diabetes (40% vs. 17%, OR 3.30, 95% CI 2.71 to 4.03) (Figure 6.2). There was an interaction between 
BMI group and diabetes status, and the relationship between BMI and LGA was more pronounced among 
women without diabetes, as shown in Table 6.19, despite the higher LGA rates in those with diabetes. This 
may reflect the benefit of better overall metabolic control, rather than just glycaemic control, in women  
with diabetes.95 

Figure 6.2. Proportion of babies born large for gestational age  
by maternal diabetes status and BMI group
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Table 6.19. Adjusted odds of women with and without diabetes having a LGA baby, by BMI group

BMI 35.0-39.9a 
N=2787

BMI 40.0-49.9 
N=1815

BMI ≥50 
N=190

n (%) n (%) OR (95% CI) n (%) OR (95% CI)

Diabetes 79 (35.6) 93 (44.1) 1.43 (0.97 – 2.10) 18 (50.0) 1.81 (0.89 – 3.68)

No diabetes 358 (14.1) 324 (20.4) 1.55 (1.32 – 1.83) 43 (28.1) 2.37 (1.64 – 4.43)

N = all women within each BMI category, n=women with a LGA baby; percentages reflect the proportion of women within each group that have 
a LGA baby, after excluding missing data; a odds ratios calculated using BMI 35.0-39.9 as the reference group; CI, confidence interval; bold 
text denotes statistically significant associations

Almost half (49.0%) of all singleton babies that were LGA were born by caesarean section. This compares to 
34.4% of babies below the 90th centile for gestational age. Planned caesarean sections were more common 
in women with LGA babies than in women with babies <90th centile (55.6% vs. 40.5%, P<0.001). 

Babies were defined as being SGA if their weight was below or equal to the 10th percentile for their gestation. 
Three hundred and thirty-six singleton babies had a birth weight that was within the bottom 10 percent of 
the general population, representing 6.3% of the singleton babies within the study cohort. There was no 
difference between BMI groups.

6.4.6. Feeding practices

It is recognised that women with obesity are less likely to breastfeed, possibly due to social factors, difficulty 
in latching on or to endocrine disturbance. The intentional and actual feeding practices of the women within 
the cohort who had singleton pregnancies are shown in Table 6.20. 

Table 6.20. Feeding practices by BMI group, among women with a singleton pregnancy 

n (%)

BMI 35.0-39.9 
N=2789

BMI 40.0-49.9 
N=1820

BMI ≥50 
N=190

Professional 
Judgement 

N=149 

Intention at booking

Breastfeeding 1554 (56.3) 944 (52.5) 94 (50.0) 66 (45.5)

Formula 840 (30.4) 602 (33.5) 57 (30.3) 49 (33.8)

Breastfeeding and formula 55 (2.0) 36 (2.0) 6 (3.2) 4 (2.8)

Not known 311 (11.3) 215 (11.8) 31 (16.5) 26 (17.9)

Method of first feed

Breastfeeding 1570 (57.3) 931 (52.2) 96 (52.5) 67 (46.2)

Expressed milk 32 (1.2) 19 (1.1) 1 (0.5) 3 (2.1)

Formula 1010 (36.9) 729 (40.9) 72 (39.3) 56 (38.6)

Not known 127 (4.6) 104 (5.8) 14 (7.7) 19 (13.1)

Feeding at discharge

Breastfeeding 1270 (46.9) 740 (42.1) 77 (42.5) 55 (38.7)

Formula 1138 (42.1) 805 (45.8) 81 (44.8) 69 (48.6)

Breastfeeding and formula 209 (7.7) 137 (7.8) 16 (8.8) 9 (6.3)

Not known 89 (3.3) 77 (4.4) 7 (3.9) 100 (142)

N = all women, regardless of missing data; percentages have been calculated for each BMI group after excluding missing data
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Just over half (54.6%) of all women with a BMI ≥35 had reported at booking that they intended to exclusively 
breastfeed. A similar proportion (55.2%) actually breastfed for the first feed and a further 1.1% expressed 
breast milk. At discharge from hospital, exclusive breastfeeding had dropped by over 10% to 44.9%. A larger 
proportion of women in the lower BMI group breastfed compared to women with a BMI 40.0-49.9 and BMI 
≥50 (P<0.05). The difference in feeding intention between BMI groups was borderline significant (P=0.054).

Among the mothers of twins, 33 (42.9%) intended to exclusively breastfeed their babies. Twenty-seven 
(36.0%) breastfed for the first feed and a further three (4.0%) expressed their milk. Upon discharge 
from hospital, just 16 mothers (22.5%) were exclusively breastfeeding and a further 16 (22.5%) were  
mixed feeding.

6.5. Risk factors for pregnancy-related complications and outcomes among women with obesity

The main maternal characteristics associated with pregnancy-related complications and outcomes among 
women with obesity are described below. To illustrate the potential magnitude of this association, we have 
shown the potential change in risk for each unit increase in BMI. As the study was not designed to address 
this, and as the cohort has limitations such as addressing only women with a BMI ≥35 and with no normal 
BMI controls, these data are not conclusive but rather informative for future investigations

6.5.1. Maternal body mass index 

Maternal BMI was a significant risk factor for almost all of the pregnancy-related complications and outcomes 
examined as part of this study, even after adjustment for potentially confounding variables (Table 6.21). 
Among women with a BMI ≥35, each unit increase in maternal BMI was associated with a 7% increased 
risk of type 2 diabetes, a 5% increased risk of GDM and an 8% increase in risk of severe pre-eclampsia 
or eclampsia. BMI was the only factor predicting risk of hypertensive disorders in pregnancy among those 
examined within the study. 

Increasing BMI was also associated with an increased risk of intrapartum-related complications, with a 2-3% 
increased risk of induction of labour, caesarean section and primary postpartum haemorrhage (blood loss 
≥500ml within 24 hours) with each BMI unit increment. 

BMI was associated with the risk of perinatal mortality. Among the women in the cohort, each BMI unit 
increment was associated with a 6% increased risk of stillbirth, and the increased risk of perinatal mortality 
(stillbirth or early neonatal death) was 5%. Perinatal mortality was largely explained by severe congenital 
malformations; babies with severe malformations were 51 times more likely to be stillborn or die within seven 
days of birth than babies without severe malformations (aOR 51.24, 95% CI 13.38 to 196.20). However, after 
excluding babies with confirmed congenital anomalies, BMI remained a significant predictor of stillbirths. 
Small for gestational age (defined as weight <10th percentile for gestational age) was also a risk factor, which 
was associated with a 21% increased risk of perinatal mortality compared to a weight >10th percentile for 
gestational age (aOR 0.21, 95% CI 0.11 to 0.41). BMI was not significantly associated with either congenital 
malformations or SGA, a finding that differs from other studies.96 This lack or association may reflect the 
small number of fetal abnormalities coupled with the identification of the cohort at delivery which excludes 
women who had a termination of pregnancy for fetal abnormality in the first half of pregnancy.
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Table 6.21. Adjusted odds of co-morbidities, pregnancy-related complications and adverse outcomes  
for women with a pregnancy BMI 40-49.9 and ≥50 in comparison to women with a BMI 35-39.9

aOR (95% CI)

BMI 40.0-49.9 BMI ≥50

Co-morbidities

Type 2 diabetes a 1.50 (0.93 to 2.32) 3.13 (1.47 to 6.67)

Gestational diabetes b 1.56 (1.25 to 1.95) 2.15 (1.38 to 3.37)

Pregnancy-induced hypertension (PIH) c 1.19 (0.96 to 1.46) 1.73 (1.12 to 2.68)

Pre-eclampsia d 1.32 (1.03 to 1.36) 2.58 (1.62 to 4.10)

Severe pre-eclampsia/eclampsia 1.94 (0.88 to 4.29) 5.45 (1.72 to 17.28)

Hypertensive disorders in pregnancy d 1.31 (1.10 to 1.57) 1.80 (1.22 to 2.64)

Intrapartum-related complications

Induction of labour e 1.12 (0.97 to 1.29) 1.27 (0.88 to 1.83)

Caesarean section f 1.28 (1.03 to 1.60) 1.63 (1.00 to 2.67)

Primary postpartum haemorrhage (>=500ml) g 1.24 (1.07 to 1.44) 1.25 (0.87 to 1.80)

Adverse pregnancy-related outcomes

Stillbirth 1.11 (0.58 to 2.13) 2.01 (0.60 to 6.78)

Perinatal mortality (stillbirth or early neonatal 
death) 1.00 (0.54 to 1.85) 1.70 (0.51 to 5.67)

Large for gestational age h 1.19 (0.92 to 1.55) 1.03 (0.59 to 1.82)

Neonatal unit admission (within 24hrs) i 1.04 (0.83 to 1.30) 1.66 (1.05 to 2.62)

Congenital anomaly 0.75 (0.43 to 1.29) 1.89 (0.74 to 4.85)

aOR, adjusted odds ratio; CI, confidence interval; hypertensive disorders in pregnancy include PIH, pre-eclampsia, severe pre-eclampsia 
and eclampsia; bold text denotes statistically significant (P<0.05) aOR; a adjusted for ethnicity, age, Index of multiple deprivation (IMD); b 
adjusted for ethnicity, age; c adjusted for age; d adjusted for age and parity; e adjusted for ethnicity, diabetes, PIH, pre-eclampsia, severe 
pre-eclampsia or eclampsia; f adjusted for age, ethnicity, parity, diabetes, gestational weight gain, large for gestational age (LGA); g 
adjusted for IMD, caesarean section (CS); h adjusted for age, diabetes, gestational weight gain; i adjusted for diabetes, emergency CS

6.5.2. Maternal age

Age ≥35 years is an independent risk factor for a number of co-morbidities, including type 2 diabetes (aOR 
2.36, 95% CI 1.51 to 3.67), gestational diabetes (aOR 1.92, 95%CI 1.43 to 2.42) and PIH (aOR 1.35, 95% CI 
1.08 to 1.70). During the intrapartum period, women aged ≥35 were more likely to have a caesarean section 
(aOR 1.66, 95% CI 1.43 to 1.93) and give birth to a LGA baby (aOR 1.46, 95% CI 1.23 to 1.73). While women 
aged ≥35 were 26% more likely to be induced than women under the age of 35 years, this increased risk was 
due primarily to the presence of diabetes. Although older maternal age generally predicted complications, 
women aged ≥35 years were almost 50% more likely to be exclusively breastfeeding upon discharge from 
hospital than their younger counterparts (aOR 1.48, 95% CI 1.27 to 1.72). 

6.5.3. Maternal ethnicity

Type 2 diabetes and gestational diabetes were much more prevalent in women from black and minority ethnic 
(BME) groups compared to White women (4.6 vs. 1.3 (P<0.001) and 11.4 vs. 7.2 (P<0.001), respectively), 
which is consistent with trends in the general population.97 After controlling for BMI and weight gain, BME 
groups were almost four times more likely to have type 2 diabetes (aOR 3.97, 95% CI 1.73 to 9.09) and twice 
as likely to have gestational diabetes than White women (aOR 2.23, 95% CI 1.42 to 3.50). 
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While BME women were less likely to be induced than White women (aOR 0.64, 95% CI 0.52 to 0.78), they 
were more likely to have their baby before 37 weeks’ gestation (aOR 1.45, 95% CI 10.8 to 1.94) and to stay 
in hospital for longer after both vaginal deliveries (P=0.009) and caesarean sections (p<0.001). Although 
caesarean section was more common in BME women compared to White women (42.7% vs. 36.4%), after 
adjusting for BMI, weight gain and diabetes, ethnicity was no longer a significant predictor of delivery mode. 
Exclusive breastfeeding upon discharge from hospital was more common among BME women than White 
women (aOR 1.67, 95% CI 1.40 to 1.99). 

6.5.4. Maternal co-morbidities

There was no significant difference in the maternal and fetal outcomes between women with type 1 diabetes, 
type 2 diabetes or gestational diabetes. Diabetes was a significant predictor for a number of pregnancy-
related complications and adverse outcomes among women with obesity (Table 6.22); however, data from 
this study did not show an increased risk of perinatal mortality or congenital anomalies among babies born 
to obese mothers with diabetes compared to those born to obese mothers without diabetes.

Table 6.22. Adjusted odds of pregnancy-related complications and adverse outcomes by diabetes status 

n (%)

Complications & adverse outcomes
No diabetes 

N=4459
Diabetes 

N=484 aOR (95% CI)

Induction of labour a 1415 (31.7) 234 (48.3) 4.43 (3.39 to 5.80)

Caesarean section b 1568 (35.2) 266 (55.0) 1.90 (1.55 to 2.32)

PPH c 1049 (23.7) 162 (33.5) 1.44 (1.17 to 1.77)

LGA (weight >90th centile for gestation) c 757 (17.0) 195 (40.4) 2.79 (2.27 to 3.43)

Neonatal unit admission (<48hr) d 306 (7.1) 78 (16.5) 2.45 (1.86 to 3.24)

Exclusive breastfeeding e 1980 (47.6) 171 (38.4) .59 (0.48 to 0.73)

N = all women, regardless of missing data; percentages have been calculated for each BMI group after excluding missing data; aOR, 
adjusted odds ratio; bold text denotes statistically significant associations; a adjusted for ethnicity, PIH, pre-eclampsia, severe pre-
eclampsia, BMI; b adjusted for ethnicity, age, previous deliveries, BMI; c adjusted for age, BMI; d adjusted for BMI; e adjusted for ethnicity, 
age, BMI 

Pregnancy-related hypertensive disorders (PIH, pre-eclampsia and severe pre-eclampsia/eclampsia) among 
women with obesity increased the risk of induction (aOR 2.49, 95% CI 2.05 to 3.02), having a baby before 37 
weeks’ gestation (aOR 1.94, 95% CI 1.48 to 2.54) and having a baby admitted to the neonatal unit with 48 
hours of birth (aOR 1.48, 95% CI 1.10 to 2.01). There was no difference in the odds of these complications 
between different pregnancy-related hypertensive disorders.

6.5.5. Maternal gestational weight gain

Gestational weight gain predicted pre-eclampsia, caesarean delivery, PPH ≥500 and exclusive breastfeeding 
among women within the cohort. An interaction effect was observed between gestational weight gain and 
early pregnancy BMI on risk of complications. With the exception of GDM, the risk of complications associated 
with gestational weight gain increased with increasing BMI. Conversely, increasing gestational weight gain 
posed the greatest GDM risk among women entering pregnancy with a BMI <30 compared to those with 
higher initial BMIs. This may be partly explained by the already elevated GDM risk that women with obesity 
have at the onset of pregnancy.
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6.6. Discussion

This study included over 5000 pregnant women with a BMI ≥35, and it is the first UK-wide study on Class II 
and Class III maternal obesity. The cohort study examined the extent to which pregnancies among women 
with a BMI ≥35 are burdened by co-morbidities, complications and poor outcomes. 

The majority (96%) of women notified to CMACE as part of the observational study had a weight, height and 
BMI documented. Almost a third of these women had their weight re-measured at a later point in pregnancy. 
Forty-two percent of the women in the cohort had a BMI ≥40, highlighting that a significant proportion of 
pregnant women with a BMI ≥35 are morbidly obese. Seven percent of the women in the study had a BMI 
<30 at the start of their pregnancy. These women gained sufficient weight for their BMI to increase to ≥35 
later on in pregnancy. 

The women in the cohort were more likely to live in the most deprived areas compared to women in the 
general maternity population,4 and women with severe degrees of obesity were more likely to be older 
than women with more moderate degrees of obesity. These findings support previously published literature 
showing that social deprivation and age are associated with maternal obesity.3

Increasing BMI was directly correlated with almost all of the pregnancy-related complications examined as 
part of this study. This supports the majority of other observational studies examining risks associated with 
obesity in pregnancy.71 84 98 Pre-existing conditions, such as essential hypertension and diabetes were more 
prevalent in pregnant women with a BMI ≥35 than in the general pregnant population.5 Almost a quarter 
of women in the cohort had at least one condition diagnosed during the pregnancy. Pregnancy-induced 
hypertension (PIH) and gestational diabetes mellitus (GDM) were the most common conditions, affecting 
9% and 8% of women with a BMI ≥35, which is considerably higher than the respective 2% and 2.5% rate 
in the general maternity population.5 Women with obesity without co-morbidities are at an increased risk of 
complications during pregnancy, and the presence of co-morbidities will place these women at even greater 
risk by adding to their already elevated risk profile. 

In the general maternity population, diabetes is associated with increased perinatal mortality.99 Although 
the risk of medical intervention was higher among women in the cohort with co-morbidities, compared to 
those without co-morbidities, this study did not find an increased risk of perinatal mortality in women with 
obesity and diabetes compared to women with obesity alone. While it is possible that the cohort was not 
large enough to examine differences between subgroups in reasonably rare outcomes, it is also possible 
that the increased risk diabetes poses to the baby may be mediated through common metabolic pathways 
rather than through glycaemic disturbance alone. This area may warrant further research in order to better 
understand the mechanisms underlying the relationship between diabetes, obesity and perinatal mortality. 

Gestational weight gain was inversely correlated with BMI at the start of pregnancy. The mean weight gain 
among women who entered a singleton pregnancy with a BMI <30 was over three times the gain observed 
in women with morbid obesity. Although this will not represent average gestational weight gain among non-
obese women in the UK, since eligibility for the study was a BMI ≥35 at any point in pregnancy, this finding 
highlights that non-obese women are at risk of gaining significant amounts of weight during pregnancy, and 
that these women may become obese or severely obese by the third trimester, and thus have a very different 
risk profile towards the end of their pregnancy compared to the beginning. This is important, since the study 
found that gestational weight gain predicted a number of pregnancy-related complications, including pre-
eclampsia, caesarean section, large for gestational age (LGA) and primary postpartum haemorrhage (PPH). 
Interestingly, weight gain was positively associated with exclusive breastfeeding.

Under half of women with a pregnancy BMI ≥35 laboured spontaneously, 33% underwent an induction of 
labour and 20% had a caesarean section prior to labour. The spontaneous labour and induction rate in the 
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general maternity population is 69% and 20%, respectively.5 Caesarean section rates were also much higher 
in the obese cohort compared to the general maternity population, as were the rates of PPH, even after 
adjusting for caesarean deliveries. These findings clearly indicate that women with obesity are at increased 
risk of medical intervention during their pregnancy and particularly during their labour and delivery. Women 
with a BMI ≥35 also spend longer in hospital after giving birth, regardless of their mode of delivery; this 
indicates they take longer to recover after childbirth and are more susceptible to birthing and postpartum 
complications than women with a healthy BMI. 

Poor infant outcomes were also more prevalent with increasing BMI. The proportion of babies born LGA 
increased with BMI, and one third of all babies born to women with a BMI ≥50 were LGA. This is significant, 
as LGA predisposes infants to birth injuries, perinatal asphyxia and problems such as neonatal respiratory 
distress and metabolic instability.100 Maternal diabetes also predicted birthweight, and there was an interaction 
between diabetes and BMI, whereby the relationship between maternal BMI and LGA was stronger among 
women without diabetes than among those with diabetes, possibly due to treatment of diabetes impacting 
on birthweight. Babies born to women with obesity also have an increased risk of mortality, and each unit 
increase in maternal BMI beyond 35 is associated with a 7% increased risk of stillbirth. For live born babies, 
increased maternal BMI increases the risk of neonatal unit admission. The lack of association between BMI 
and congenital anomalies is likely due to the lack of power to detect associations with rare outcomes, as 
several large cohort studies and a recent systematic review have reported an increased risk of a range of 
structural anomalies associated with obesity.96 

The findings from this national observational study demonstrate that increasing maternal obesity is associated 
with an increased risk of maternal co-morbidity, pregnancy-related complications and fetal morbidity and 
mortality. The rates of pregnancy-related complications and adverse outcomes in women with a BMI ≥35 
are significantly higher than the rates in the general population.5 While some women with obesity will have 
uncomplicated pregnancies and births, many will not. As a result, pregnancies among women with obesity 
require increased surveillance and medical intervention, and the increased risks associated with these 
pregnancies demonstrate the need not only for specific antenatal assessment, but also for specific planning 
of delivery and optimal fetal monitoring.
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7. �Standards of care for women with Class II and Class III maternal 
obesity

This chapter presents the findings from the national audit, which involved assessing evidence documented 
in the maternity notes of women with maternal obesity (BMI ≥35) against standards of care developed by 
CMACE and recently published in the joint CMACE/RCOG Guideline on the management of women with 
obesity in pregnancy.12

There were 1049 cases randomly selected from those identified in the observational cohort study. A total 
of 995 (94.9%) cases were actually audited (see Figure 7.1). These included 79 women without a known 
pregnancy weight or BMI but judged by health professionals to have a BMI ≥35 and 916 women with a 
calculated BMI ≥35 at any point during pregnancy. 

Figure 7.1. Number of cases audited by CMACE 

Fifty-four cases were not audited. Maternity notes were not available for 33 cases; incorrect notes were 
provided in four cases; eight cases were found to be ineligible because their BMI was less than 35; one case 
was a duplicate of another audited case; and one unit was unable to identify the correct woman in order to 
request the appropriate maternity notes. Three cases were not audited because of insufficient time and there 
were four cases where no reason was given by the auditor.

7.1. Preconception care and advice

Women with a BMI ≥30 wishing to become pregnant should be advised to 
take 5mg folic acid supplementation daily, starting at least one month before 
conception and continuing during the first trimester of pregnancy.

B
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The dosage and timing of documented folic acid supplementation was examined in the maternity records. 
Documentation regarding both use of and dosage of folic acid supplementation was poor, particularly in 
the pre-pregnancy period (Table 7.1). Of those women with use and dosage recorded, very few took the 
recently recommended dose of 5mg, but the majority were on some form of folic acid supplement in the  
first trimester‡‡.

Table 7.1. Dosage of reported folic acid supplementation before and during pregnancy 

n (%)

 
BMI ≥35 
N=826

Professional Judgement 
N=79

Folic acid anytime before or during pregnancy

400 micrograms 111 (16.4) 9 (13.8)

4mg 5 (0.7) 0 (0.0)

5mg 14 (2.1) 1 (1.5)

Unknown dosage 452 (67.0) 45 (69.2)

None 93 (13.8) 10 (15.4)

Not recorded / Missing 151 14

Folic acid anytime before pregnancy        

400 micrograms 28 (6.6) 2 (5.1)

4mg 0 (0.0) 0 (0.0)

5mg 6 (1.4) 1 (2.6)

Unknown dosage 90 (21.3) 11 (28.2)

None 299 (70.7) 25 (64.1)

Not recorded / Missing 403   40  

Folic acid anytime during 1st trimester        

400 micrograms 112 (19.5) 8 (14.3)

4mg 5 (0.9) 0 (0.0)

5mg 12 (2.1) 0 (0.0)

Unknown dosage 349 (60.7) 37 (66.1)

None 97 (16.9) 11 (19.6)

Not recorded / Missing 251   23  

Almost half of all women audited did not have any documentation in the notes regarding preconception 
folic acid use. Of those that did have this recorded, less than a third were noted as having taken folic acid 
anytime before pregnancy (29.3% of women with a BMI ≥35 and 34.9% of women in the Professional 
Judgement group). Only seven women audited (1.5%) were known to have taken an increased dose of folic 
acid (two women had a BMI 35-39.9, four women had a BMI ≥40, and one woman was in the Professional 
Judgement group). Most women who were recorded as having taken folic acid before pregnancy did not have  
a dosage recorded.

More women were recorded as having taken folic acid anytime during the first trimester of pregnancy than 
prior to conception. Thirty percent of women had no documentation regarding folic acid use during the first 
trimester of pregnancy. Of those that did have folic acid use recorded, 83% of women with a BMI recorded 
and 80% of women in the Professional Judgement group used folic acid. 

‡‡ The Department of Health advise that all pregnant women (including those with a BMI >30) take a folic acid supplement at the usual 
dose of 400 micrograms/day from before pregnancy until the 12th week of pregnancy.
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Again, only a small number of women used 5mg, the dose recommended by the guideline (seven women 
with a BMI 35-39.9 and five women with a BMI ≥40). Most women did not have the dosage recorded.

There were some women who had use of folic acid recorded, but the timing of the folic acid supplementation 
was not recorded; when these were examined, only 18% of women had no information regarding folic acid 
use. Of those that did have this recorded, 14% of women with a recorded BMI and 15% of women in the 
Professional Judgement category had no use of folic acid at all. A further 67% and 69%, respectively, had no 
record of the dosage used. A total of 15 women were recorded as using 5mg of folic acid supplementation 
either before or during pregnancy. Of these, three women had either type 1 or type 2 diabetes, and two 
women had epilepsy. High-dose folic acid is recommended for these conditions, as they are associated with 
increased risk of neural tube defects.

7.2. Measuring and recording height, weight and body mass index

All pregnant women should have their weight and height measured using 
appropriate equipment, and their body mass index calculated at the antenatal 
booking visit. Measurements should be recorded in the handheld notes and 
electronic patient information system.

D

Information regarding anthropometric measurements recorded during pregnancy was obtained during 
the observational cohort study. Table 7.2 shows the reported timings of the first reported antenatal weight 
measurement among women in the retrospective audit cohort. 

Seventy-two percent of women within the audit cohort had a weight recorded at the booking appointment. This 
represents 78% of the women with a weight recorded at any time in pregnancy (women in the Professional 
Judgement group by definition had no weight measured); this was similar in the two BMI groups. This is 
different from the entire notification cohort, in which 77% of all women had a booking weight and 85% of 
those with any weight recorded had it done at the booking visit. An additional 3% of women had their weight 
recorded before the antenatal booking appointment with a midwife, most likely with the GP. Furthermore, 
99% of the women with weight recorded at booking also had the BMI calculated and recorded at the  
booking appointment. 

Table 7.2. Timing of weight measurement in relation to the antenatal booking appointment 

n (%)

 
BMI 35-39.9 

N=519
BMI ≥40 
N=307

BMI ≥35 
N=826

Weight recorded at booking 402 (77.5) 245 (79.8) 647 (78.3)

Weight recorded within 1 week of booking 13 (2.5) 5 (1.6) 18 (2.2)

Weight recorded >1 week after booking 63 (12.1) 36 (11.7) 99 (12.0)

Other 41 (7.9) 21 (6.9) 62 (7.5)

It is not known whether the recorded weight was based on a measurement performed by the health 
professional or self-reported by the woman.
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7.3. Provision of information for women

All pregnant women with a booking BMI ≥30 should be provided with accurate 
and accessible information about the risks associated with obesity in pregnancy 
and how they may be minimised. Women should be given the opportunity to 
discuss this information.

D

This standard was met for fewer than one-fifth of the women audited. Evidence of information regarding the 
risks of obesity in pregnancy was provided more often for women with a BMI ≥40, compared to either those 
in the BMI 35-39.9 range or the Professional Judgement group (24.3%, compared to 13.3% and 14.7%, 
respectively; p<0.001).

7.4. Risk assessment during pregnancy

Pregnant women with a booking BMI ≥40 should have an antenatal consultation 
with an obstetric anaesthetist, so that potential difficulties with venous access, 
regional or general anaesthesia can be identified. An anaesthetic management 
plan for labour and delivery should be discussed and documented in the 
medical records.

D

Of the women audited with a BMI ≥40, 60.1% were offered an anaesthetic consultation with an anaesthetist; 
75.3% of these women had a written anaesthetic management plan made, resulting in the standard being 
met for 45.1% of women in the relevant BMI group. Of the women who were offered a consultation but did 
not have a written management plan, 22.7% declined or did not attend; 63.6% of women who were offered a 
consultation but did not have a plan did not have any reason recorded for not having a plan made.

Women in the lower BMI and Professional Judgement groups were much less likely to be offered an 
anaesthetic consultation (24.3% and 21.8%, respectively) than in the BMI ≥40 group. However, these 
women were as likely as the women in the higher BMI group to have a written anaesthetic management 
plan made when offered (69.4% of women with a BMI 35-39.9 and 76.5% of women in the Professional  
Judgement group).

Women with a booking BMI ≥40 should have a documented assessment in 
the third trimester of pregnancy by an appropriately qualified professional to 
determine manual handling requirements for childbirth and consider tissue 
viability issues.

D

This standard was not met for the large majority of women audited with a BMI ≥40 or in the Professional 
Judgement group.

Only 14.4% of women with a BMI ≥40 had a documented assessment for manual handling (77% of these were 
done in the third trimester) and only 10% of women in this BMI category had a tissue viability assessment. 

Women in the Professional Judgement group had similar proportions of assessment for manual handling 
(16.7% of women in the group, 91.7% of these in the third trimester), but were significantly more likely to 
have an assessment of tissue viability (19.7%; p=0.033) than women with a BMI ≥40.
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7.5. Thromboprophylaxis

Women with a booking BMI ≥30 should be assessed at their first antenatal 
visit and throughout pregnancy for the risk of thromboembolism. Antenatal and 
post delivery thromboprophylaxis should be considered in accordance with the 
RCOG Clinical Green-top Guideline No. 37.13

D

Women within the audit sample were assigned to risk categories (Table 7.3) in accordance with the original 
version of the RCOG Green-top Guideline No.37 (2004)14 in order to assess whether thromboprophylaxis 
was administered appropriately. It is important to note that the recently updated version (2009),13 which had 
not been published at the time the audit was conducted, includes revised risk assessments and dosages. 

Table 7.3. Recommendations for antenatal and postnatal thromboprophylaxis treatment  
according to the RCOG Green-top Guideline No. 37 (2004)a

Risk
Previous VTE and/or 
thrombophilia status Antenatal Prophylaxis Postnatal Prophylaxis 

Very high Previous VTE (± thrombophilia) on 
long-term Warfarin

Antenatal high prophylactic 
or therapeutic dose LMWH 

At least 6 weeks of 
postnatal Warfarin

High Previous recurrent VTE not on  
long-term Warfarin

Antenatal prophylactic 
LMWH

6 weeks of postnatal 
prophylactic LMWH

Previous VTE + thrombophilia Antenatal prophylactic 
LMWH

6 weeks of postnatal 
prophylactic LMWH

Previous VTE + family history of 
VTE

Antenatal prophylactic 
LMWH

6 weeks of postnatal 
prophylactic LMWH

  Asymptomatic thrombophilia 
(antithrombin deficiency, combined 
defects, homozygous FVL or 
prothrombin gene defect)

Antenatal prophylactic 
LMWH

6 weeks of postnatal 
prophylactic LMWH

Moderate Single previous provoked VTE 
without thrombophilia, family history, 
or other risk factors

Possible antenatal low-dose 
aspirin

6 weeks of postnatal 
prophylactic LMWH

  Asymptomatic thrombophilia (except 
antithrombin deficiency, combined 
defects, homozygous FVL or 
prothrombin gene defect)

Possible antenatal low-dose 
aspirin

6 weeks of postnatal 
prophylactic LMWH

Low No previous VTE or thrombophilia 
with 3 or more persistent risk factors 
(obesity + 2 factors)

Consider antenatal 
prophylactic LMWH

Consider for 3-5 days 
postnatal prophylactic 
LMWH

  No previous VTE or thrombophilia 
with 2 persistent risk factors (obesity 
+ 1 factors)

Nothing Consider for 3-5 days 
postnatal prophylactic 
LMWH

No previous VTE or thrombophilia 
with obesity as only risk factor

Nothing Nothing

a Adapted from the RCOG Green-top Guideline No. 37 (2004)

7. �Standards of care for women with Class II and Class III maternal obesity



70

7.5.1. Antenatal thromboprophylaxis

Figure 7.2 shows the use of antenatal thromboprophylaxis by risk category, according to national guidance.14 
Two women had a very high risk of venous thromboembolism (VTE); both had thromboembolism risk noted 
at the booking visit and both were offered and prescribed antenatal thromboprophylaxis of LMWH. One 
woman, in the BMI 35-39.9 category, commenced LMWH at 15 weeks, while the other woman, in the 
Professional Judgement category, did not have the gestation at which LMWH was prescribed recorded in the  
maternity notes. 

Figure 7.2. Use of antenatal thromboprophylaxis by VTE risk category 

L1, Lower risk group 1 (3 or more persistent risk factors); L2, Lower risk group 2 (2 persistent risk factors); L3, Lower risk group 3  
(1 persistent risk factor)

There were nine women with a BMI ≥35 identified as having a high risk of VTE. There was documented 
evidence of thromboembolism risk noted at booking for one third of these women; however, antenatal LMWH 
was offered and prescribed for only five of the nine women. The median gestation at which antenatal LMWH 
was commenced was 26 weeks’ gestation (IQR 13 – 39 weeks); gestation was unknown for one woman. 
Aspirin was not prescribed antenatally for any women in this group.

Five women, all with a BMI ≥35, were at moderate risk of VTE. None of these women had documented 
evidence of thromboembolism risk noted at booking. One woman was offered and prescribed antenatal 
LMWH, but the gestation at which this occurred was not recorded. This woman was also prescribed aspirin, 
again at an unknown gestation. A second woman was prescribed aspirin at 13 weeks’ gestation.

The ‘low at risk’ category was further sub-divided into three groups based on the number of persistent 
risk factors present. A total of 181 women with a BMI ≥35 and 16 women in the Professional Judgement 
group were categorised into the highest of these groups. Ten women (5.6%), all with recorded BMI, had 
thromboembolism risk noted at booking. LMWH was offered and prescribed for 9.4% of women in the BMI 
group and 12.5% of women in the Professional Judgement group; the median gestation at which LMWH 
was prescribed was 33 (IQR 27 – 37 weeks) and 33 (IQR 30 – 36 weeks) weeks’ gestation, respectively. 
An additional seven women were prescribed antenatal aspirin, with the median gestation of 13 weeks  
(IQR 10 – 16 weeks).
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The second ‘low at risk’ group included 198 women with a BMI ≥35 and 13 women in the Professional 
Judgement group. Thromboembolism risk was noted at booking for 14.1% and 15.4% of women, respectively. 
LMWH was offered for 4.6% of women in the BMI group (none in the Professional Judgement group) and was 
prescribed for all but one of these women, with a median gestation at prescription of 30 weeks (IQR 8 – 32 
weeks). Aspirin was prescribed for an additional 2.0% of women in the BMI group, at a median gestation of 
17 weeks (IQR 13 – 20 weeks). No women in the Professional Judgement group were prescribed aspirin.

There were 395 women with a BMI ≥35 and 46 women in the Professional Judgement group assigned to 
the lowest ‘at risk’ group. At booking, 10.9% of women with a recorded BMI and 15.2% of women in the 
Professional Judgement group in this group had thromboembolism risk recorded in the antenatal notes. 
Antenatal LMWH was offered to 1.3% of women in the BMI group (prescribed to all but one woman) and 
offered and prescribed to 2.2% of women in the Professional Judgement group. The median gestation 
for commencing LMWH was 38 weeks (IQR 34 – 39 weeks). An additional 1.0% of women with a BMI 
≥35 were prescribed aspirin, at a median gestation of 14 weeks (IQR 8 – 29 weeks). No women in the 
Professional Judgement group were prescribed aspirin. Of all the women in the cohort, only two women were 
noted to have LMWH contraindicated, and these both had a low risk of VTE. No women were prescribed  
Warfarin antenatally.

7.5.2. Postnatal thromboprophylaxis

Women at very high, high and moderate risk of VTE should receive LMWH for six weeks after giving birth.13 

14 The RCOG guideline published in 2004 recommended that postnatal LMWH should be considered for 
three to five days for women with a low level of elevated risk of VTE with two or more risk factors.14 The 
2004 guideline did not recommend routine use of postnatal thromboprophylaxis for women with only one 
risk factor. The updated guideline, published in 2009, however, now recommends one week of postnatal 
thromboprophylaxis for women with two or more risk factors and for women with BMI ≥40 and no other  
risk factors.13 

Table 7.4 shows postnatal LMWH use among women with a BMI ≥35. When LMWH use was assessed 
according to the RCOG Green-top guideline, postnatal thromboprophylaxis was underused, both in terms of 
it being offered and, in those cases when it was prescribed, the duration of use. 

Table 7.4. Postnatal LMWH use among women with a BMI ≥35 

 
n (%) 

Venous thromboembolism risk categories a

 
Very high 

N=2
High 
N=9

Moderate 
N=5

L1 
N =197

L2 
N =215

L3 
N =448

Offered LMWH 2 (100.0) 6 (66.6) 2 (40.0) 163 (82.7) 115 (53.5) 138 (30.8)

Prescribed LMWH 2 (100.0) 6 (66.6) 2 (40.0) 160 (81.2) 108 (50.2) 135 (30.1)

Documented duration 
of postnatal LMWH b 1 (50.0) 3 (50) 0 (0.0) 138 (86.3) 84 (77.8) 103 (76.3)

Adequate duration of 
LMWH b 1 (50.0) 3 (50) 0 (0.0) 72 (52.2) 40 (47.6) 46 (44.7)

a In accordance with the RCOG Green-top Guideline No 3714; L1, Lower risk group 1 (3 or more persistent risk factors); L2, Lower risk 
group 2 (2 persistent risk factors); L3, Lower risk group 3 (1 persistent risk factor); b % of women prescribed LMWH

About half of women took LMWH for less time than the length of their hospital stay (53.4%). Most of these 
women were in the lower risk groups for VTE (see Figure 7.3). The median length of stay in hospital 
postpartum for all women was two days (IQR 1 – 3 days).

7. �Standards of care for women with Class II and Class III maternal obesity
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Figure 7.3. Length of hospital stay and duration of prescribed low molecular weight heparin  
(LMWH) by postnatal VTE risk category

L1, Lower risk group 1 (3 or more persistent risk factors); L2, Lower risk group 2 (2 persistent risk factors); L3, Lower risk group 3  
(1 persistent risk factor)

Figure 7.4 illustrates postnatal thromboprophylaxis use and LMWH dosage by VTE risk category and 
demonstrates that a significant proportion of women are receiving insufficient doses of LMWH. 

Figure 7.4. Postnatal thromboprophylaxis and dosage by VTE risk category

L1, Lower risk group 1 (3 or more persistent risk factors); L2, Lower risk group 2 (2 persistent risk factors); L3, Lower risk group 3  
(1 persistent risk factor)

Women with a booking BMI ≥30 requiring pharmacological thromboprophylaxis 
should be prescribed doses appropriate for maternal weight, in accordance 
with the RCOG Clinical Green-top Guideline No. 37.13

D
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No woman had documented evidence of a therapeutic dose of LMWH either antenatally or postnatally. 
Antenatally, 85.3% of women, according to dosages documented in the notes, were prescribed LMWH doses 
insufficient for their body weight. Postnatally, this number was 83.6%. A dose sufficient for the woman’s body 
weight was given to 11.8% of women antenatally and 15.1% of women postnatally. A higher prophylactic 
dose was prescribed for 2.9% of women antenatally and 1.3% of women postnatally.

It was not possible to determine whether the dosages prescribed to women in the Professional Judgement 
group were appropriate, due to a lack of weight data.

Figure 7.5. Dosage of low molecular weight heparin (LMWH)  
prescribed to women with a recorded body weight

All women with a BMI ≥40 should be offered postnatal thromboprophylaxis 
regardless of their mode of delivery. D

This standard was met for 55.4% of women with a BMI ≥40, regardless of mode of delivery. However, women 
with caesarean deliveries were much more likely to be offered postnatal thromboprophylaxis than women 
with vaginal deliveries. 

Of women who had a vaginal delivery and a BMI ≥40, 30.3% were offered postnatal thromboprophylaxis, and 
all but one woman were prescribed the drug. One woman was not offered thromboprophylaxis due to it being 
contraindicated. This is significantly less than the 94.2% of women with a caesarean delivery and BMI of ≥40 
(p<0.001); all but two of these women were prescribed LMWH, and none had contraindications. 

For women with obesity as the only risk factor for VTE, 35.7% were offered postnatal thromboprophylaxis. 
Again, it was significantly more common for women who had a caesarean delivery to be offered postnatal 
thromboprophylaxis, at 85.3%, compared to 19.8% of women with vaginal deliveries (p<0.001).

For all women with BMI ≥40 who were prescribed postnatal thromboprophylaxis, 19.0% took LMWH for five 
days or more (11.6% of the total took LMWH for seven days or more); there was no difference based on 
mode of delivery.

7. �Standards of care for women with Class II and Class III maternal obesity
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It is unknown whether this standard should have been applied to any of the women in the Professional 
Judgement group, as their BMIs are unknown. However, 45.5% of women in this group were offered postnatal 
thromboprophylaxis, including 24.4% of women who had presumed obesity as the only risk factor for VTE. 
Of the women in the Professional Judgement group, 18.4% of women with vaginal deliveries and 92.9% 
of women with caesarean deliveries were offered postnatal thromboprophylaxis (p<0.001); for women with 
no other VTE risk factors, 8.3% with vaginal deliveries and 88.9% with caesarean deliveries were offered 
postnatal thromboprophylaxis (p<0.001). All women who had the treatment offered had a prescription given, 
and there were no recorded contraindications.

7.6. Maternal surveillance and screening

An appropriate size of arm cuff should be used for blood pressure measurements 
taken at the booking visit and all subsequent antenatal consultations. The cuff 
size used should be documented in the medical records.

C

Blood pressure was recorded antenatally for over 98% of women: 98.7% of women with a recorded BMI 
had their blood pressure measured and 98.5% of women in the Professional Judgement group had the 
blood pressure recorded. All women but one with no blood pressure recorded booked at less than 18 weeks’ 
gestation; the remaining woman had no gestation at booking recorded.

Of the women that did have blood pressure recorded antenatally, 92.5% of women with a recorded BMI 
and 97.0% of the women in the Professional Judgement group did not have the size of blood pressure 
cuff recorded in the antenatal notes. There was no recorded use of thigh blood pressure cuffs; large blood 
pressure cuffs were used for 4.4% of women with a BMI 35-39.9 with blood pressure recorded, 11.3% of 
women with a BMI ≥40, and 3.0% of women in the Professional Judgement category.

Women with a booking BMI ≥35 have an increased risk of pre-eclampsia 
and should have surveillance during pregnancy in accordance with the  
Pre-eclampsia Community Guideline (PRECOG), 2004.34

B

There were 487 women (60.9%) with a BMI ≥35 and one or more additional risk factor(s) for pre-eclampsia. 
Of these, 93.2% were referred to a consultant obstetrician, but only 17.3% of those referrals had documented 
evidence of being due, wholly or partially, to identified pre-eclampsia risk. In the Professional Judgement 
group, 50 (67.6%) women had obesity and one or more additional risk factors for pre-eclampsia. Seventy-nine 
percent of these women were referred to a consultant obstetrician, but again only 18.4% had documented 
evidence of that referral being due to pre-eclampsia risk.

For 313 (39.1%) women with a BMI ≥35, there were no additional risks for pre-eclampsia. These women 
therefore should have been monitored for pre-eclampsia according to the PRECOG guideline. Of these, 
43.4% and 41.9% received blood pressure and proteinuria monitoring, respectively, every three weeks 
from 24 to 32 weeks’ gestation. The non-attendance rate was 2.6% for both tests. More women received 
appropriate monitoring between 32 weeks’ gestation and delivery, with 74.5% receiving blood pressure 
monitoring and 72.4% receiving proteinuria monitoring every two weeks. About 3% did not attend.

There were 24 (32.4%) women in the Professional Judgement group with no risk factors for pre-eclampsia 
other than obesity. Of these 33.3% received both blood pressure and proteinuria monitoring at the appropriate 
intervals from 24 to 32 weeks’ gestation and 75% were monitored appropriately from 32 weeks’ gestation  
to delivery. 
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All pregnant women with a booking BMI ≥30 should be screened for gestational 
diabetes, as recommended by the NICE Clinical Guideline No. 63 (Diabetes in 
Pregnancy, July 2008).35

B

Of all the women with a recorded BMI and no pre-existing diabetes, 72.6% had a test for gestational diabetes 
mellitus (GDM) offered. An oral glucose tolerance test (OGTT) was performed for 85.2% of women that had 
been offered the test. The OGTT was administered before 29+0 weeks’ gestation for 73.3%; it was done 
between 24+0 and 28+6 weeks for 60.2% of all women with an OGTT. A total of 16.7% of women had GDM 
diagnosed after an OGTT performed prior to 24 weeks’ gestation. Of those that did not have GDM diagnosed 
at the first test prior to 24 weeks, 77.1% had a second test performed.

In the Professional Judgement group, 44.6% had a test for gestational diabetes offered, and an OGTT was 
done for 86.2% of those women. The OGTT was carried out before 29+0 weeks’ gestation for 79.2%; it was 
performed between 24+0 and 28+6 weeks for 70.8% of all women with an OGTT. No women had GDM 
diagnosed after an OGTT was administered before 24 weeks’ gestation. Fifty percent of those that had the 
first test before 24 weeks went on to have a second test.

7.7. Planning labour and delivery

Women with a booking BMI ≥30 should have an informed discussion antenatally 
about possible intrapartum complications associated with a high BMI, and 
management strategies considered. This should be documented in the notes.

D

Overall, less than 20% of women had documented evidence of meeting this standard.

In the group of women with a BMI ≥40, 27.7% had documented evidence of information given antenatally 
about potential intrapartum complications related to obesity. This was significantly more than the 10.2% of 
women with a BMI 35-39.9 and 9.0% of women in the Professional Judgement group (p<0.001).

A greater number of women had a written obstetric management plan for labour and delivery: 34.2% of 
women with a BMI 35-39.9, 48.8% of women with a BMI ≥40, and 28.6% of women in the Professional 
Judgement group. The difference between these three groups was also significant (p<0.001). However, 
specific discussion of potential intrapartum complications due to obesity associated with these plans was not 
clearly documented in the notes and, while such discussion may have occurred, we cannot comment of the 
frequency or extent of such. 

Women with a booking BMI ≥30 should have an individualised decision for VBAC 
(vaginal birth after caesarean) following informed discussion and consideration 
of all relevant clinical factors.

D

This standard was met for just over half of all women who had one previous caesarean delivery.

Among all women with a recorded BMI and one previous caesarean delivery, 54.5% had documented evidence 
of a discussion relating to risks and benefits of different modes of delivery. There was no significant difference 
between BMI groups. Only 42.9% of women with one previous caesarean delivery in the Professional 
Judgement group had documented evidence of a discussion regarding place of delivery. However, this was 
not significantly different from women with a BMI recorded.

7. �Standards of care for women with Class II and Class III maternal obesity
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 7.8. Care during childbirth

Women with a BMI ≥35 should give birth in a consultant-led obstetric unit with 
appropriate neonatal services, as recommended by the NICE Clinical Guideline 
No. 55 (Intrapartum Care, Sept 2007).51

B

Among women with a BMI ≥35, 97.9% gave birth in an obstetric unit; there was no difference between the 
BMI groups. For women in the Professional Judgement group, 98.7% gave birth in an obstetric unit. In total, 
ten women in the audit cohort gave birth at home. 

For women with a BMI ≥35, 42.9% gave birth in a setting with a Level 3 neonatal unit (intensive care unit), 
36.4% gave birth in a facility with a Level 2 unit (high dependency unit), and 18.6% gave birth in a setting with 
a Level 1 unit (special care unit). There were 17 women (2.1%) that gave birth in a place without neonatal 
facilities; 11 of those were in the home or at a setting described as “Other”.

Among women in the Professional Judgement group, 50.6% gave birth in a facility with a Level 3 neonatal 
unit, 27.8% had a Level 2 unit, and 20.3% delivered in a setting with a Level 1 unit. One woman delivered in 
a setting described as “Other”, and thus had no neonatal facilities available.

In the absence of other obstetric or medical indications, obesity alone is not an 
indication for induction of labour and a normal birth should be encouraged. D

This standard was met for more than 98% of women. Of all women who had an induction of labour, only six 
(1.8%) had the indicated reason for induction as obesity alone.

The duty anaesthetist covering labour ward should be informed when a woman 
with a BMI ≥40 is admitted to the labour ward if delivery or operative intervention 
is anticipated. This communication should be documented by the attending 
midwife in the notes.

D

For women with a BMI ≥40, an anaesthetist of ST6 level or above was informed when a woman was admitted 
to the labour ward in labour or in need of early delivery in 29.8% of cases. This was similar to the women in 
the Professional Judgement group, with the anaesthetist informed in 28.2% of cases.

Operating theatre staff should be alerted regarding any woman whose weight 
exceeds 120kg and who is due to have an operative intervention in theatre. D

For all women with an intervention in theatre and a weight known to be 120kg or more, there was documented 
evidence that the theatre staff was alerted about the woman’s weight prior to transfer to theatre in only 29.3% 
of cases. For women in the Professional Judgement group, the theatre staff was alerted in 20.6% of cases.

An obstetrician and an anaesthetist at Specialty Trainee year 6 and above, 
or with equivalent experience in a non-training post, should be informed and 
available for the care of women with a BMI ≥40 during labour and delivery, 
including attending any operative vaginal or abdominal delivery and physical 
review during the routine medical ward round. 

D
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For women with a BMI ≥40, there was documented evidence that an obstetrician of ST6 level or above was 
informed when the woman was admitted to the labour ward in labour or in need of early delivery in 52.6% 
of cases. This occurred in 50.0% of Professional Judgement cases. The obstetrician was informed in only 
41.8% of the cases where the woman had a BMI of 35-39.9. 

An obstetrician, of ST6 level or above, attended instrumental vaginal or caesarean deliveries for 67.3% of 
relevant women with a BMI ≥40. The anaesthetist, also of ST6 level or above, attended in 61.3% of cases. 
Among women in the Professional Judgement group, 61.1% had an appropriate obstetrician attend and 
50.0% had an anaesthetist of the appropriate level.

As can be seen in Figure 7.6, the highest percentage of women saw an obstetrician within one hour of being 
admitted; 23.2% of women with a BMI 35-39.9, 17.8% of women with a BMI ≥40, and 26.5% of women in 
the Professional Judgement group. The median amount of time elapsed between admission and being seen 
by an obstetrician was 3 hours 30 minutes (IQR 0h56m – 11h5m) for women with a BMI 35-39.9, 4 hours 45 
minutes (IQR 1h14m – 14h34m) for women with a BMI ≥40, and 1 hour 55 minutes (IQR 0h44m – 10h11m) 
for women in the Professional Judgement group.

Figure 7.6. Time between admission and being reviewed by an obstetrician of ST6 level or above

Of women who were seen by an anaesthetist of the appropriate level, 11.9% of women with a BMI 35-39.9, 
12.5% of women with a BMI ≥40, and 25.0% of women in the Professional Judgement group were seen 
within one hour of admission (see Figure 7.7). The median amount of time elapsed between admission and 
being seen by an anaesthetist was 7 hours 35 minutes (IQR 2h0m – 23h58m) for women with a BMI 35-39.9, 
5 hours 15 minutes (IQR 1h36m – 14h38m) for women with a BMI ≥40, and 2 hours 0 minutes (IQR 0h32m 
– 6h54m) for women in the Professional Judgement group.

7. �Standards of care for women with Class II and Class III maternal obesity
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Figure 7.7. Time between admission and being reviewed by an anaesthetist of ST6 level or above

Women with a BMI ≥40 should have venous access established early in 
labour. D

For women with spontaneous labour, venous access was established during labour for 40.4% of women with 
a BMI 35-39.9, 48.3% of women with a BMI ≥40, and 51.2% of women in the Professional Judgement group, 
and the median number of hours between being admitted in labour and having venous access established 
was 3 hours 40 minutes (IQR 1h31m – 6h56m), 3 hours 40 minutes (IQR 1h10m – 7h49m) and 0 hours 43 
minutes (IQR 0h28m – 2h50m), respectively. Figure 7.8 shows the distribution of when venous access was 
established for all women with spontaneous onset of labour.

Figure 7.8. Time between admission and establishing venous access  
among women with spontaneous labour
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Among women with induced labour, venous access was not established in approximately 1 in 7 women 
(see Table 7.5). As with the women with spontaneous labour, about half of those who were induced had 
venous access established during labour. The remainder, just over one third of women, had venous access 
established prior to labour. 

Table 7.5. Timing of venous access in women with induction of labour

 

n (%)

BMI 35-39.9 
N=180

BMI ≥40 
N=109

BMI ≥35 
N=289

Professional  
Judgement 

N=22

No venous access established 30 (17.8) 15 (14.7) 45 (16.6) 3 (14.3)

Established prior to labour 61 (36.1) 37 (36.3) 98 (36.2) 7 (33.3)

Established during labour 78 (46.2) 50 (49.0) 128 (47.2) 11 (52.4)

Missing 11 7 18 1

 

All women with a BMI ≥30 should be recommended to have active management 
of the third stage of labour. This should be documented in the notes. B

This standard was met for over 95% of women with a vaginal birth. For women with a BMI 35-39.9, 97.8% were 
recommended active management of the third stage of labour (Table 7.6); all but one of these women had 
active management of the third stage of labour. For women with a BMI ≥40, 96.8% had active management 
recommended, and all but two of these women had active management.

For women in the Professional Judgement group, every woman but one had active management of the third 
stage of labour both recommended and performed.

Table 7.6. Active management of the third stage of labour among women with vaginal births

 

n (%)

BMI 35-39.9 
N=330

BMI ≥40 
N=190

BMI ≥35 
N=520

Professional 
Judgement 

N=51

Recommended 317 (97.8) 180 (96.8) 497 (97.5) 50 (98.0)

Missing 6   4 10   0  

               

Performed 316 (97.8) 178 (95.7) 494 (97.1) 50 (98.0)

Missing 7   4   11   0  

Place of delivery may have had some impact on the management of the third stage of labour. Of those who 
did not have active management of labour recommended (n=14), three women delivered at home, 10 women 
delivered in an obstetric unit, and one woman delivered in a setting described as “Other”. Both women who 
chose physiological third stage of labour after recommendation of active management by a midwife delivered 
at home. There were no instances of moderate or severe postpartum haemorrhage in the small number of 
women who had physiological third stage of labour.

7. �Standards of care for women with Class II and Class III maternal obesity
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Women with a BMI ≥30 having a caesarean section have an increased risk 
of wound infection, and should receive prophylactic antibiotics at the time of 
surgery, as recommended by the NICE Clinical Guideline No. 13 (Caesarean 
Section, April 2004).101

B

This standard was met for over 85% of women with a caesarean delivery. There was no significant difference 
between the groups in rates of prophylactic antibiotics for caesarean delivery, with 87.2% of women with 
a BMI 35-39.9, 89.6% of women with a BMI ≥40%, and 88.9% of women in the Professional Judgement 
group receiving antibiotics prophylactically. There was also no significant difference between the rates of 
prophylactic antibiotic administration for different grades of caesarean section.

7.9. Breastfeeding

Obesity is associated with low breastfeeding initiation and maintenance rates. 
Women with a booking BMI ≥30 should receive appropriate specialist advice 
and support antenatally and postnatally regarding the benefits, initiation and 
maintenance of breastfeeding.

B

Antenatally, there was documented evidence of infant feeding options being discussed for 57.9% of women 
with a recorded BMI and 55.1% of women in the Professional Judgement group. Of these, 84.9% and 86.0%, 
respectively, had evidence of information and/or advice given antenatally regarding the health advantages 
of breastfeeding. 

Postnatally, 76.8% of women in the BMI group and 82.9% of women in the Professional Judgement group, 
whose chosen method of feeding was not bottle, had documented evidence that postnatal advice and/or 
support in relation to breastfeeding was provided.

7.10. Postnatal care and follow-up after pregnancy

Women with a booking BMI ≥30 should continue to receive nutritional advice 
following childbirth from an appropriately trained professional, with a view to 
weight reduction.

C

This standard was met for only a small minority of women. There was documented evidence that 3.9% of 
women with a recorded BMI and 2.6% of women in the Professional Judgement group were offered referral 
to a dietician or nutritionist in the postpartum period. There was no difference between BMI groups.

All women with a booking BMI ≥30 who have been diagnosed with gestational 
diabetes should have a test of glucose tolerance approximately 6 weeks after 
giving birth.

D

This standard was met for almost two thirds of the women with GDM who were audited. The need for a test 
of glucose tolerance within two months of giving birth was documented in the notes for 62.8% of women with 
a BMI 35-39.9 and 60.7% of women with a BMI ≥40. Only two women in the Professional Judgement group 
had diagnosed GDM, and one of these women had the need for glucose tolerance follow-up documented.
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7.11. Discussion

This clinical audit reviewed the maternity notes of 905 women with a pregnancy BMI ≥35. The audit assessed 
the care that these women received during the antepartum, intrapartum and the postpartum periods against 
standards of care recommended in the joint CMACE/RCOG Guideline on managing women with obesity in 
pregnancy.12

The audit findings revealed that the use and dosage of folic acid supplementation was poorly documented 
in the maternity notes. If this documentation is a reflection of actual practice this is of concern. Only 29% 
of women with a BMI ≥35 had supplemented prior to their pregnancy and just 1.4% was known to have 
supplemented with the recommended 5mg dose. This figure rose to 2.1% during the first trimester. It is 
important to note that the audit preceded the national recommendation for 5mg of folic acid supplementation 
for women with obesity, and so compliance with this recommendation was not expected to be high. However, 
high dose folic acid is important because observational data show an increased risk of neural tube defect 
(NTD) pregnancies associated with obesity,19 and high quality evidence from randomised controlled trials 
show that periconceptional use of folic acid supplementation reduces the risk of the first occurrence, as well 
as the recurrence, of NTDs.102 High dose folic acid may be particularly important for women with obesity 
because evidence shows that among women with obesity, serum folate levels are lower than levels in non-
obese women, even after controlling for folate intake.18 

The audit found good compliance (96% of audited cases) with recording height, weight and BMI in the 
maternity notes; 85% of cases had this information recorded at booking. Since cases were only reported to 
CMACE if they were known to have a BMI ≥35 or considered to have a BMI ≥35, it is possible that compliance 
may not be as high in the general maternity population, since women who appear to have a raised BMI may 
be more likely to be weighed and have their weight and BMI documented to determine appropriate care 
pathways. It is not known whether the documented weight and heights were based on patient-reported 
values or accurate measurements by healthcare professionals. Appropriate management of women with 
maternal obesity can only be possible with the consistent identification of those women who are at risk, and 
identification should be based on accurate weight and BMI assessments because of the under-reporting 
issues related to self-reported weights.33 

The process of accurate weight measurement and calculation of BMI offers an opportunity to provide 
information on the risks associated with obesity in pregnancy and how these may be minimised. Fewer 
than one fifth of the cases audited had documented evidence of providing information related to BMI and 
pregnancy. While women with a BMI ≥40 were more likely to receive this information, gestational weight gain 
can be considerable for some women. Data presented in the previous chapter showed that, on average, 
women with a lower early pregnancy BMI gained significantly more than those with a higher BMI, with some 
gaining up to 30 kilograms between the first and third trimesters. This highlights the importance of providing 
information not only to those with a raised BMI at the start of pregnancy but also to those at risk of gaining a 
substantial amount of weight.

Obesity and pregnancy are recognised to be independent risk factors for thromboembolism.25 49 However, 
thromboembolism risk documentation at booking was poor. Thromboembolism risk was documented for only 
11% of women recognised to be at risk according to the RCOG UK guideline for thromboprophylaxis during 
and after pregnancy.14 Antenatal LMWH was insufficiently prescribed: under half of those considered at 
high or moderate risk of VTE received it and only 3% of those with a lower level of elevated risk had LMWH 
prescribed. In the women who received LMWH, the dosage was generally lower than the dose recommended 
for their body weight in guidelines contemporary with the time of the audit. 

Postnatal LMWH was also underused in terms of it being offered, the dosage, and the duration for which it 
was prescribed. It is recommended that women with a BMI ≥40 should receive postnatal LMWH regardless 

7. �Standards of care for women with Class II and Class III maternal obesity
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of their mode of delivery. While the majority of women with a BMI ≥40 who had caesarean sections received 
LMWH, only 30% of women giving birth vaginally had it prescribed. This is likely to reflect a more formalised 
thrombosis risk assessment by anaesthetist or obstetrician at the time of section, where consideration of 
LMWH is usually a standard postoperative instruction. The procedure of risk assessment is perhaps less 
consistent following vaginal delivery. In addition, caesarean itself is perceived as a significant risk factor for 
thrombosis while vaginal delivery may not be perceived in the same way, with less likelihood of formalised 
thrombosis risk assessment compared to caesarean section. A national matched case-control study 
examining the management and outcomes of antenatal pulmonary embolism (PE) in the UK also reported 
that LMWH was under-prescribed and prescribed in doses lower than recommended among women who 
had an antenatal PE.49 Clearly in this group at high risk of thrombosis there is a need for consistent practice 
and tools such as a checklist that would include thromboprophylaxis assessment after delivery regardless of 
mode of delivery may be helpful, as well as local protocols based on the CMACE/RCOG obesity guideline 
and the RCOG thromboprophylaxis guideline.12 13

Pregnant women with obesity have a higher risk of anaesthesia-related complications than pregnant 
women with a healthy BMI, and obesity has been identified as a significant risk factor for anaesthesia-
related maternal mortality.1 43 Despite these risks, less than half of women with a BMI ≥40 had a written 
anaesthetic management plan, yet over 40% of women with a BMI ≥40 required anaesthesia for a caesarean 
delivery and 9% of these required general anaesthesia. Fifty-five percent of caesarean sections were 
emergency caesarean deliveries. Anaesthetic challenges may lead to increased decision-to-delivery time in 
an emergency situation, and these challenges may also increase anaesthetic morbidity. Advanced warning 
of such challenges may influence the timing of the planned mode of delivery, and allow appropriate staff and 
facilities to be made available. These findings highlight the need for antenatal anaesthetic reviews, and such 
anaesthetic consultations should be available to all women with significant obesity, in view of their increased 
risk of anaesthesia-related complications. 

The care received by women in the audit cohort was assessed in relation to national standards of care 
for women with obesity, and the care received was also examined in relation to outcomes. It was not 
possible to detect an association between folic acid supplementation and congenital anomalies or between 
thromboprophylaxis and VTE, despite previous studies showing evidence that these relationships exist. 
The lack of an association found in this study is most likely because these outcomes are relatively rare and 
the number of cases small. Case-control studies, which are better suited to addressing these issues than a 
cohort study such as this, would be required to investigate these associations. 

Maternal obesity significantly increases the risk of pregnancy-related complications and can pose a major 
challenge for health professionals providing maternity care. In March 2010, the joint CMACE/RCOG guideline 
was published to guide the management of women with obesity in pregnancy.12 The guideline sets out 
standards of care covering the prenatal period through to the postnatal period. This UK-wide clinical audit 
is the first national audit to assess the care received by pregnant women with Class II and Class III obesity, 
and the findings highlight key areas for improvement. Key recommendations, based primarily on the findings 
from this study, have been produced to focus efforts for improving maternity care for women with obesity. 
These recommendations aim to minimise and manage the risks associated with maternal obesity, and to 
improve the outcomes for both the women and their babies.
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8. Conclusions

The prevalence of obesity (BMI ≥30) in the general population in England has increased markedly since 
the early 1990s and currently affects an estimated 25% of adults and 18.5% of women of childbearing age. 
This study, focusing on women with higher levels of obesity as this is associated with greatest level of risk, 
demonstrated that around 5% of pregnant woman have a BMI ≥35, and 2% have a BMI of ≥40. Thus large 
numbers of women are affected by significant obesity. 

Obesity carries particular risks in pregnancy for both mother and fetus, including miscarriage, fetal abnormality, 
gestational diabetes, hypertension, delivery problems and infection. These risks pose particular challenges 
for maternity services, which had not previously encountered such a widespread problem. Thus there are 
growing challenges for pregnancy care and maternity services, including the cost of care, to meet the needs 
of this population. Further, the problems of obesity are not confined to pregnancy. Obesity impacts adversely 
on a women’s health throughout her life such as type 2 diabetes and coronary heart disease. Pregnancy is 
a time when these women will encounter health professionals, who not only have the opportunity to educate 
these women on the risks in pregnancy, but also to potentially effect change that will be beneficial lifelong. 
Thus optimal care in pregnancy may improve pregnancy outcome, and have long lasting benefits on later 
life for both mother and child. Given the scale of the problem and the level of risk, it is critical to grasp 
the opportunity to identify optimal management, care provision and interventions in pregnancy to optimise 
pregnancy outcome. This programme of work provides the information to allow us to shape our maternity 
services in response to these issues.

As well as describing the actual prevalence of obesity, this programme addressed key issues relating to 
obesity in pregnancy in an integrated manner, through the development of standards of care for women with 
obesity in pregnancy, the provision of UK national rates of pregnancy-related outcomes in these women, 
and an assessment of the current organisation of maternity services. Further, the degree to which clinical 
standards of care for women with obesity in pregnancy are being met were assessed in a cohort of these 
women to allow the identification of areas where service provision and care could be improved.

There were many important messages from this work. When service provision was assessed against 
standards of care there were a number of key findings. Only a small minority of units provided pre-pregnancy 
care or obesity-specific information to these women - around 33% in Scotland and <10% in England Wales 
and Northern Ireland. Such care is critical as the problem of obesity is best addressed before pregnancy as 
interventions during pregnancy have limited impact and because some of the risks, such as miscarriage and 
fetal abnormality, occur in the first trimester, often before the woman is even seen at an obstetric unit. Clearly 
there is a need for better provision of pre-pregnancy care for these women and specific service development 
is needed in this area. As the care must be delivered pre-pregnancy, this responsibility lies not only with 
maternity services but in all services who encounter women with an obesity problem such as primary care, 
family planning, and diabetic services.

During pregnancy risk assessment of these women is vital. A particular issue is in relation to anaesthesia 
as women with obesity often present anaesthetic difficulty and have a much higher rate of intervention such 
as caesarean section requiring anaesthesia. Identifying risk in advance by antenatal anaesthetic review can 
therefore impact on the plan for their delivery of care by predicting and anticipating anaesthetic challenges to 
ensure that the optimal care is provided. While such anaesthetic review was available, this was taken up in 
less than half of cases nationally, although this may reflect selection of those at highest risk, the importance 
of anaesthetic review should still be highlighted for service provision.

In contemporary obstetric practice, guidelines play a prominent role in management and can make significant 
impact, such as in the management of pre-eclampsia or shoulder dystocia. The challenges of obesity to 
maternity care, as described in this report, are manifold and interdisciplinary. Appropriate standards of care 
for the management of women with obesity in pregnancy should be integrated into all antenatal clinics, with 



84

clear policies and guidelines for care available. However, only around half the units surveyed had such a 
guideline; this is likely to reflect the lack of a national guideline at the time of the survey. With the launch of 
the CMACE/RCOG guideline arising from this project, this deficiency may be more easily addressed by units 
throughout the country, facilitating their development of local guidance and protocols.

With regard to equipment, it is concerning that many units lacked equipment such as extra-wide chairs, and 
beds and theatre tables with appropriate working loads for women with super-morbid obesity. The lack of 
availability of such equipment poses a risk to women and their carers and it is critical that all units caring 
for women with high levels of obesity have appropriate equipment to meet the needs of these women. This 
equipment must be readily available for emergency situations.

The known complications and features associated with obesity were apparent in this study. There was a 
clear relationship between Index of Multiple Deprivation score and obesity, and there appeared to be a 
predominance of white Caucasians rather than BME groups, suggesting that the problem is greatest in 
white Caucasian populations. Obesity was more likely in women aged over 35, consistent with the increased 
obstetric risk in this age group. Higher rates of co-morbidities such as diabetes, pregnancy-induced 
hypertension, pre-eclampsia and venous thrombosis were seen, with many of these conditions showing a 
‘dose response’ type relationship with the incidence correlating directly with the degree of obesity. Induction 
rates and caesarean delivery, with overall rates around 40%, also increased as BMI increased, consistent 
with higher complication rates, and perhaps an awareness of significant risk factors requiring control of 
timing of delivery to provide appropriate care. While it is not surprising that these women had higher rates of 
primary postpartum haemorrhage (PPH), the association between PPH and LMWH use was an unexpected 
finding. This merits further evaluation in a study designed to specifically address haemostatic risk factors 
in pregnant women with obesity. This is critical to address as these woman also have substantial risk of 
thrombosis, and obstetricians need reliable data to balance the risk of bleeding and thrombosis. The adverse 
fetal outcomes ranging from stillbirth to neonatal unit admission are also of concern, but largely reflect the 
complications associated with obesity in pregnancy. Given the magnitude of the population with obesity, 
such high intervention rates to address risks and complications, will carry significant resource issues for our 
maternity services.

In planning maternity care, risk assessment is vital. This study provides compelling evidence of the association 
between BMI and antenatal, intrapartum, and postpartum complications as well as perinatal outcomes. For 
example each BMI unit increment was associated with a 6% increased risk of stillbirth and a 2-3% increased 
risk of induction of labour, caesarean section and primary postpartum haemorrhage. These data emphasise 
not only the value of BMI at booking, but also the need for preconception care to reduce the level of obesity. 
As the risk increases with each unit increase in BMI the value of weight reduction, rather than aiming for a 
normal BMI, which may be unachievable, pre-pregnancy is evident.

The audit of the care provided to these women highlighted important areas where impact may be readily 
obtained. Despite the relationship between obesity and fetal abnormality, including neural tube defect, only 
around one fifth of the cohort were receiving folic acid before pregnancy, and the vast majority did not receive 
the higher dose that is recommended. Better awareness of patients and practitioners of this issue can readily 
improve on this. The audit also highlighted the need for better health information being provided to these 
women. Despite the issues around managing these women with BMI ≥40, only a minority (less than 15%) had 
any assessment around manual handling. The lack of such assessment can put the mother and her carers 
at risk, especially around delivery and in emergency situations, if these problems are not anticipated and 
appropriate provision made. There appeared to be a failure to provide any or adequate antenatal and postnatal 
thromboprophylaxis in many of these women, despite their increased risk of venous thromboembolism. 
The new RCOG guideline on thrombosis prevention and the RCOG/CMACE obesity guideline may help 
address this issue with better local implementation. There was also scope for improvement in assessment for  
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pre-eclampsia, gestational diabetes and in planning for delivery. For example <50% of women with a BMI 
≥40 had a written obstetric management plan for labour and delivery, and <30% had documented evidence 
of information given antenatally about potential intrapartum complications related to obesity. Similarly when 
admitted for delivery, improvements could also be made in alerting theatre and anaesthetic staff and an 
obstetrician of appropriate seniority; these issues can be easily addressed by local protocols informed by 
recent guidelines.12

In conclusion this report provides comprehensive and novel data on obesity in pregnancy and the implications 
for maternity care at a national level. There will be substantial challenges to maternity services in addressing 
these issues, but the information provided in this report can guide our service development to meet these 
challenges and provide optimal care for the growing numbers of women with obesity entering pregnancy. 
The improvement in care that is possible will impact on not only pregnancy outcome, but also future maternal 
and child health. This report provides key information as we set our priorities for future maternity care.

8. Conclusions
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APPENDIX A: Stakeholder organisations  
consulted during February 2008 

Association for Breastfeeding Mothers

ASO (Association for the Study of Obesity UK) a

BAPM (British Association of Perinatal Medicine)

Big Matters

BLISS

BMFMS (British Maternal & Fetal Medicine Society)

British Heart Foundation

British Obesity Surgery Patient Association

Diabetes UKa

Dietitians in Obesity Management (UK) a

EASO (European Association for the Study of Obesity)

Faculty of Public Health

Healthcare Commission

International Association for the Study of Obesity

MEND Central Ltd a

MRC Human Nutrition Research a

National Back Exchange

National Childbirth Trust a

National Collaborating Centre for Women and Children’s Health

National Council of Psychotherapists

National Institute for Clinical Excellence

National Obesity Forum

National Perinatal Epidemiology Unit a

National Screening Committee

NHS Litigation Authority

North East Maternal Obesity Research Group a

OAA (Obstetric Anaesthetists’ Association)

Perinatal Institute a

Public Health Observatories

Royal College of Anaesthetists

Royal College of General Practitioners a

Royal College of Midwives

Royal College of Obstetricians and Gynaecologists a

Royal College of Paediatrics and Child Health

Royal College of Pathologists

Royal College of Physicians

SANDS (Stillbirth and Neonatal Death Society)

Society of Endocrinology

South Asian Health Foundation

The Chartered Society of Physiotherapists

The Counterweight Programme

UK Public Health Association

UKOSS (UK Obstetric Surveillance System) b

Weight Concern a

a Organisations that participated in the consultation; b Participated jointly with the National Perinatal Epidemiology Unit
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APPENDIX B: Members of the Consensus  
Standards Group by discipline

Discipline Name Organisation

Obstetrics (Chair) Professor Ian Greera CEMACH / The Hull York Medical School

Anaesthesia Dr Martin Dresnera Leeds General Infirmary

Anaesthesia Dr Anne McCrae RCoA representative, Department of Anaesthesia, 
Critical Care and Pain Medicine, Royal Infirmary 
of Edinburgh

Dietetics Fiona Taylor Dietitians in Obesity Management (DOMUK)

Endocrinology Dr Stephen Robinsona Imperial College School of Medicine at St. Mary’s 
Hospital, London

General Medicine 
(Obstetrics)

Dr Catherine Nelson-
Piercy

RCP representative, St Thomas’ Hospital, London

General Practice Dr David Haslama National Obesity Forum / Centre for Obesity 
Research at Luton & Dunstable Hospital

General Practice Dr Victoria Tzortziou RCGP representative

Lay Representative Alex Farralla Not applicable

Lay Representative Stacey Granta Not applicable

Midwifery/Practice & 
Standards Development 
Advisor for RCM

Mervi Jokinen RCM representative

Midwifery Dr Jane Rogersa Southampton University Hospitals Trust

Manual handling Mary Muir National Back Exchange

Neonatology Dr Helen Budgea Queens Medical Centre – Nottingham

Neonatology/Paediatrics Dr Laura De Rooy RCPCH representative, St Georges Hospital

Obstetrics Professor Andrew 
Calder

Reproductive and Developmental Sciences, 
University of Edinburgh

Obstetrics Dr Andrew Loughney RCOG representative/ Royal Victoria Infirmary, 
Newcastle Upon Tyne

Obstetrics Dr Daghni Rajasingama Guys and St. Thomas’ NHS Trust, London

Obstetrics Dr T G Teoh St Mary’s Hospital

Perinatal epidemiology Dr Marian Knighta National Perinatal Epidemiology Unit

Physiotherapy Maria Jones Central Manchester and Manchester Children’s 
University Hospitals NHS Trust

Public Health Dr Ruth Bell FPH representative, Institute of Health and 
Society, Newcastle University, Medical School

Public Health Dr Nicola Heslehursta Teesside University (Health and Social Care 
Institute)

Ultrasonography Raj Dave University College London Hospital

Welsh representative/
Midwifery

Karen Jewell Cardiff and Vale Trust

aConsensus Standards Group and External Advisory Group member
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APPENDIX C. Process for developing the  
standards of care for women with obesity

PHASE
Consensus Standards Group 

(CSG) convened
Stakeholder consultation

Literature review and 
tabulation of evidence

Tables of evidence sent to CSG

First CSG meeting

Questionnaire developed around agreed areas for standards

Phase 1 Open-ended questionnaire (1) circulated to CSG for suggested standards of care

Responses categorised into common themes and used to construct a series of statements 

List of statements [questionnaire (2)] circulated to CSG for feedback on wording 

Statements edited according to feedback

Phase 2
Revised questionnaire (2) circulated to CSG for members to score each standard on a 1-5 

scale for importance and feasibility, and to provide comments to justify score

Individual scores and comments collated, anonymised and added to questionnaire.

Phase 3
Questionnaire (2) with collated scores and anonymised comments circulated to CSG for 

members to re-score standards where consensus was not reached 

Final scores analysed to determine standards where consensus was reached for inclusion or 
exclusion 

Phase 4 Second meeting to discuss and achieve consensus on outstanding standards 

Final consensus standards drawn up

Final standards circulated to CSG for members to suggest any re-wording of standards 

Final standards edited according to feedback

Levels and grades of evidence assigned based on the research evidence cited by the CSG in 
support of each standard

Phase 5
Edited standards and provisional levels and grades of evidence circulated to CSG, for logging 

of agreement/disagreement and suggestion of alternative levels and grades if necessary

Responses collated and levels and grades of evidence revised as appropriate based on the 
best available evidence

Final standards reviewed by Obesity Project External Advisory Group (EAG)

Standards reviewed by RCOG Guideline Committee 

Additions made to supporting text and two new standards added according to feedback from 
RCOG Guideline Committee and in consultation with Obesity Project EAG
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APPENDIX D: Levels and grades of evidence

Classification of evidence levels

Level Evidence

1++ High-quality meta-analyses, systematic reviews of randomised controlled trials or randomised 
controlled trials with a very low risk of bias

1+ Well-conducted meta-analyses, systematic reviews of randomised controlled trials or randomised 
controlled trials with a low risk of bias

1- Meta-analyses, systematic reviews of randomised controlled trials or randomised controlled trials 
with a high risk of bias

2++ High-quality systematic reviews of case–control or cohort studies or high quality case–control or 
cohort studies with a very low risk of confounding, bias or chance and a high probability that the 
relationship is causal

2+ Well-conducted case–control or cohort studies with a low risk of confounding, bias or chance and 
a moderate probability that the relationship is causal

2- Case–control or cohort studies with a high risk of confounding, bias or chance and a significant 
risk that the relationship is not causal

3 Non-analytical studies; e.g. case reports, case series 

4 Expert opinion / Formal consensus

Grades of evidence

Grade Evidence

A At least one meta-analysis, systematic reviews or randomised controlled trial rated as 1++ and 
directly applicable to the target population; or a systematic review of randomised controlled trials 
or a body of evidence consisting principally of studies rated as 1+, directly applicable to the target 
population and demonstrating overall consistency of results

B A body of evidence including studies rated as 2++ directly applicable to the target population and 
demonstrating overall consistency of results; or extrapolated evidence from studies rated as 1++ 
or 1+

C A body of evidence including studies rated as 2+ directly applicable to the target population and 
demonstrating overall consistency of results; or extrapolated evidence from studies rated as 2++

D Evidence level 3 or 4; or extrapolated evidence from studies rated as 2+

GPP Good practice point 
Recommended best practice based on the clinical experience of the guideline development 
group
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APPENDIX E: Standards of care for women  
with obesity in pregnancy

PRE-PREGNANCY CARE

1.  �Primary care services should ensure that all women of childbearing age have the opportunity to optimise 
their weight before pregnancy. Advice on weight and lifestyle should be given during family planning 
consultations, and weight, body mass index and waist circumference should be regularly monitored.[D]

2. � �Women of childbearing age with a BMI ≥30 should receive information and advice about the risks of 
obesity during pregnancy and childbirth,71 and be supported to lose weight before conception.103 104 [D]

3.  ��Women with a BMI ≥30 wishing to become pregnant should be advised to take 5mg folic acid 
supplementation daily, starting at least one month before conception and continuing during the first 
trimester of pregnancy. 19 21 105 [B]

4. � �Health professionals should take particular care to check that women with a booking BMI ≥30 are 
following advice to take 10 micrograms Vitamin D supplementation daily during pregnancy and while 
breastfeeding.15 [C] **

PROVISION OF ANTENATAL CARE

5.  ��Management of women with obesity in pregnancy should be integrated into all antenatal clinics, with 
clear policies and guidelines for care available. [D]

MEASURING WEIGHT, HEIGHT AND BMI

6.  ��All pregnant women should have their weight and height measured using appropriate equipment, and 
their body mass index calculated at the antenatal booking visit. Measurements should be recorded in 
the handheld notes and electronic patient information system. [D]

INFORMATION-GIVING DURING PREGNANCY

7.  ��All pregnant women with a booking BMI ≥30 should be provided with accurate and accessible information 
about the risks associated with obesity in pregnancy and how they may be minimised.71 Women should 
be given the opportunity to discuss this information. [D]

RISK ASSESSMENT DURING PREGNANCY

8.  ��Pregnant women with a booking BMI ≥40 should have an antenatal consultation with an obstetric 
anaesthetist, so that potential difficulties with venous access, regional or general anaesthesia can be 
identified. An anaesthetic management plan for labour and delivery should be discussed and documented 
in the medical records. [D]

9.  ��Women with a booking BMI ≥40 should have a documented assessment in the third trimester of 
pregnancy by an appropriately qualified professional to determine manual handling requirements for 
childbirth and consider tissue viability issues. [D]

THROMBOPROPHYLAXIS

10. ��Women with a booking BMI ≥30 should be assessed at their first antenatal visit and throughout 
pregnancy for the risk of thromboembolism.24 25 49 Antenatal and post delivery thromboprophylaxis 
should be considered in accordance with the RCOG Clinical Green-top Guideline No. 37.14 [B]

11. �Women with a booking BMI ≥30 requiring pharmacological thromboprophylaxis should be prescribed doses 
appropriate for maternal weight, in accordance with the RCOG Clinical Green-top Guideline No. 37.14 [D]

12. �Women with a BMI ≥30 should be encouraged to mobilise as early as practicable following childbirth to 
reduce the risk of thromboembolism.24 [B]

13. �All women with a BMI ≥40 should be offered postnatal thromboprophylaxis regardless of their mode of 
delivery. [D]

MATERNAL SURVEILLANCE AND SCREENING

14. �An appropriate size of arm cuff should be used for blood pressure measurements taken at the booking 
visit and all subsequent antenatal consultations.34 The cuff size used should be documented in the 
medical records. [C]

15. �Women with a booking BMI ≥30 have an increased risk of pre-eclampsia11 26 27 36-41 and should have 
surveillance during pregnancy in accordance with the Pre-eclampsia Community Guideline (PRECOG), 
2004.34 [B]

** Additional standard identified by the RCOG Guideline Committee	
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16. �All pregnant women with a booking BMI ≥30 should be screened for gestational diabetes,26 36-38 42 as 
recommended by the NICE Clinical Guideline No. 63 (Diabetes in Pregnancy, July 2008).35 [B]

PLANNING LABOUR AND DELIVERY

17. �Women with a booking BMI ≥30 should have an informed discussion antenatally about possible 
intrapartum complications associated with a high BMI,28 and management strategies considered. This 
should be documented in the notes. [D]

18. ��Women with a booking BMI ≥30 should have an individualised decision for VBAC (vaginal birth after 
caesarean) following informed discussion and consideration of all relevant clinical factors. [D]

CARE DURING CHILDBIRTH

19. �Women with a BMI ≥35 should give birth in a consultant-led obstetric unit with appropriate neonatal 
services,26 37 38 52 as recommended by the NICE Clinical Guideline No. 55 (Intrapartum Care, Sept 
2007).51 [B]

20. �In the absence of other obstetric or medical indications, obesity alone is not an indication for induction 
of labour and a normal birth should be encouraged. [D]

21. �The duty anaesthetist covering labour ward should be informed when a woman with a BMI ≥40 is 
admitted to the labour ward if delivery or operative intervention is anticipated. This communication 
should be documented by the attending midwife in the notes. [D]

22. �Operating theatre staff should be alerted regarding any woman whose weight exceeds 120kg and who 
is due to have an operative intervention in theatre. [D]

23. �An obstetrician and an anaesthetist at Specialty Trainee year 6 and above, or with equivalent experience 
in a non-training post, should be informed and available for the care of women with a BMI ≥40 during 
labour and delivery, including attending any operative vaginal or abdominal delivery and physical review 
during the routine medical ward round. [D]

24. �Women with a BMI ≥40 who are in established labour should receive continuous midwifery care. [D]

25. �Women with a BMI ≥40 should have venous access established early in labour. [D]

26. �All women with a BMI ≥30 should be recommended to have active management of the third stage of 
labour.106 This should be documented in the notes. [B]

27. �Women with a BMI ≥30 having a caesarean section have an increased risk of wound infection,26 52 107 
and should receive prophylactic antibiotics at the time of surgery as recommended by the NICE Clinical 
Guideline No. 13 (Caesarean Section, April 2004).101 [B]

28. �As recommended by the NICE Clinical Guideline No. 13 (Caesarean Section, April 2004), women 
undergoing caesarean section who have more than 2cm subcutaneous fat, should have suturing of the 
subcutaneous tissue space in order to reduce the risk of wound infection and wound separation.101 [A] ++ 

POSTNATAL CARE AND FOLLOW-UP AFTER PREGNANCY

29. �Obesity is associated with low breastfeeding initiation and maintenance rates.32 108 Women with a 
booking BMI ≥30 should receive appropriate specialist advice and support antenatally and postnatally 
regarding the benefits, initiation and maintenance of breastfeeding.89 [B]

30.� �Women with a booking BMI ≥30 should continue to receive nutritional advice following childbirth from 
an appropriately trained professional, with a view to weight reduction.109 110 [C]

31. �All women with a booking BMI ≥30 who have been diagnosed with gestational diabetes should have a 
test of glucose tolerance approximately six weeks after giving birth. [D]

32. �Women with a booking BMI ≥30 and gestational diabetes who have a normal test of glucose tolerance 
following childbirth, should have regular follow up with the GP to screen for the development of type 2 
diabetes.111 [B]

33. �All women with a booking BMI ≥30 who have been diagnosed with gestational diabetes should have annual 
screening for cardio-metabolic risk factors, and be offered lifestyle and weight management advice.112 [B]

++ Additional standard identified by the RCOG Guideline Committee	
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LOCAL GUIDELINES

34. �All maternity units should have accessible multidisciplinary guidelines which are communicated 
to all individuals and organisations providing care to pregnant women with a booking BMI ≥30.  
These guidelines should include consideration of:
•   Referral criteria
•   Facilities and equipment
•   Care in pregnancy
•   Place of birth and care in labour
•   Provision of anaesthetic services
•   Management of obstetric emergencies
•   Postnatal advice  [D]

FACILTIES AND EQUIPMENT

35. �All maternity units should have a documented environmental risk assessment regarding the availability 
of facilities to care for pregnant women with a booking BMI ≥30. This risk assessment should address 
the following issues: 
•   Circulation space
•   Accessibility including doorway widths and thresholds
•   Safe working loads of equipment (up to 250kg) and floors
•   Appropriate theatre gowns
•   Equipment storage
•   Transportation 
•   Staffing levels 
•   Availability of, and procurement process for, specific equipment:

•   large blood pressure cuffs
•   sit-on weighing scale
•   large chairs without arms
•   large wheelchairs,
•   ultrasound scan couches
•   ward and delivery beds
•   theatre trolleys
•   operating theatre tables
•   lifting and lateral transfer equipment [D]

36. �Maternity units should have a central list of all facilities and equipment required to provide safe care to 
pregnant women with a booking BMI ≥30. The list should include details of safe working loads, product 
dimensions, where specific equipment is located and how to access it. [D]

EDUCATION OF HEALTH PROFESSIONALS

37. �All health professionals involved in the care of pregnant women should receive education about 
maternal nutrition and its impact on maternal, fetal and child health.113 [D]

38. �All health professionals involved in maternity care should receive training in manual handling techniques 
and the use of specialist bariatric equipment which may be required for pregnant and postnatal women 
with obesity. [D]

AREAS FOR FURTHER RESEARCH

39. �Research is needed to determine the optimal weight gain during pregnancy for women in different BMI 
categories. [D]

40. �Evidence-based guidance is required on the optimal caesarean section technique for women with 
obesity in pregnancy. [D]

APPENDIX E: Standards of care for women with obesity in pregnancy
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APPENDIX G: CMACE Obesity in pregnancy  
audit notification form
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APPENDIX H: CMACE Obesity in pregnancy audit proforma
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