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ABSTRACT

OBJECTIVE To assess the prevalence of overweight and obesity, and the impact of body mass index (BMI) on
maternal and neonatal outcomes, in a UK obstetric population. STUDY DESIGN: A retrospective study was
conducted and data was collected from births between August 2013 to August 2015 within a tertiary referral unit,
with over 3600 births per year. STUDY PERIOD: August 2013 — August 2015 STUDY SITE: This study was
carried out in OWAISI HOSPITAL AND RESEARCH CENTRE as a clinical audit and therefore did not require
approval from a Research Ethics Committee. Women were categorised according to World Health Organization
classification: underweight (BMI < 18.50 kg/m2); normal weight (BMI 18.50-24.99 kg/m2; reference group);
Over weight (BMI 25.00-29.99 kg/m2); obese class | (BMI 30.00— 34.99 kg/m2); obese class Il (BMI 35-39.99
kg/m2); and obese class Il (BMI _ 40 kg/m2). Maternal and neonatal outcomes were examined using logistic
regression, adjusted for confounding variables. RESULTS : The study highlights a relationship between increasing
BMI (from overweight to obese class I11) and increasing risk of adverse outcomes, including gestational diabetes
mellitus (GDM), hypertensive disorders of pregnancy, caesarean section, macrosomia, and neonatal unit
admission, with women in the highest obesity group at risk of additional adverse out-comes, including stillbirth, a
longer postnatal stay, and wound problems following caesarean section.By categorising women into overweight
and obesity sub classifications (classes I —IlI), this study clearly demonstrates an increasing risk of adverse
outcomes across BMI categories, with women who are overweight also at significant risk both in terms of
maternal and neonatal outcomes.

KEYWORDS: Body mass index, maternal and neonatal outcomes, obesity, pregnancy.

INTRODUCTION

Obesity has become an epidemic throughout the world
with doubling rates in last 30year.! Rate of incidence in
pregnant women has also increased.’?®! Maternal obesity
significantly contributes to increase in morbidity and
mortality of both mother and baby.A higher proportion
of women who die due to pregnancy or postpartum are
obese.[*?]

Gestational diabetes mellitus (GDM), gestational
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hypertension, thromboembolism, and pre-eclampsia are
few risks associated with obesity during pregnancy.!®
Obesity is associated with poor labor outcomes, as obese
women are less likely to go into labor spontaneously and
more likely to have prolonged pregnancies and have their
labor induced, as chances for a normal delivery are less
and that of caesarean section are more® ™! Obese
women are less likely to breastfeed due to longer
postnatal stay in hospital, and risk of postnatal
infections.l’ > *! Obesity is also associated with a higher
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risk of adverse neo- natal outcomes, including stillbirth,
congenital anomalies, neonatal intensive care admission,
and neonatal death®

Additionally there are long-term consequences in
pregnancy due to obesity as these women tend to be
heavier with every pregnancy™ and remain obese
adults, with all the associated increased risks of
obesity.® "1 Many studies demonstrate that having an
obese mother increases the risk of a child growing up to
be obese themselves.'®'*) The impact that obesity in
pregnancy has long-term health of society on the whole,
is therefore immeasurable.

Several studies have revealed adverse outcomes in
pregnancy due to obesity.> 2% However, none of
these studies have looked at adverse outcomes in relation
to each of the World Health Organisation (WHQO) body
mass index (BMI) classifications, where obesity is
subdivided into obese class I, II, and 11l (morbid
obesity). The objective of this study was to assess the
prevalence of over- weight and obesity, and to
investigate the impact of rising BMI using the WHO
classification on maternal and neonatal outcomes.

METHODOLOGY
STUDY DESIGN: A retrospective study was conducted
and data was collected from births between August 2013
to August 2015 within a tertiary referral unit, with over
3600 births per year.

STUDY PERIOD: August 2013 — August 2015.

STUDY SITE: This study was carried out in OWAISI
HOSPITAL AND RESEARCH CENTRE as a clinical
audit and therefore did not require approval from a
Research Ethics Committee.

INCLUSION CRITERIA: Anonymised data on 2600
babies were collated with data retrieved relating to each
baby delivered within the 2 year study period.
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EXCLUSION CRITERIA: Births at less than 24 weeks
of gestation ;multiple pregnancies; BMI recorded after
16 weeks of gestation; and patients with no BMI data
were excluded from the study.

STUDY SAMPLE: The final cohort consisted of 2600
cases.

PLAN OF WORK: The BMIs (kg/m2) were calculated
from the heights and weights measured during the
antenatal booking visits. Women were categorized using
the WHO classification: underweight (BMI < 18.50
kg/m2); normal weight (BMI 18.50-24.99 kg/m2;
reference group); overweight (BMI 25.00-29.99 kg/m2);
obese class | (BMI 30-34.99 kg/ m2); obese class Il
(BMI 35-39.99 kg/m2); and obese class Il (BMI ! 40
kg/m2).”®! Data are expressed as frequency (n) and
percentages (%) or means and standard deviations (SDs).
Logistic regression was used to calculate chi square
values for categorical variables, with the normal BMI
group as the standard reference population and P < 0.01
was considered significant. All variables were adjusted
for age, parity, year of birth. In addition, induction of
labour, emergency caesarean section, elective caesarean
section, and preterm and post-term birth were adjusted
for pre-gestational diabetes mellitus and essential
hypertension; birthweight was adjusted for gestational
age and gender.

RESULTS

An early pregnancy BMI (at 16 weeks of gestation) was
available for 80% of women who met other inclusion
criteria. Within this cohort, women were categorized as
underweight (2.5%), normal weight (55.5%), overweight
(25%), obese class | (10%), obese class Il (4.5%), and
obese class Il (2.5%). Demographic and clinical
characteristics are outlined in Table 1. Compared with
women of normal weight, a higher proportion of
underweight women were younger, nulliparous,
unmarried, smokers, and socially deprived. By contrast,
as BMI increased, so did maternal age and parity.

Table I: Demographic and clinical characteristics by BMI category(kg/m?)
Under weight Normal Weight O\_/er Obese Obese Obese
Characters (n=65) (n=1443) Weight Class | Class 1 Class 111
(n=650) (n=260) (n=117) (n=65)
Age (meanS.D) 22.23 23.77 25.95 26 26.05 24.76
Socially deprived 40 500 250 90 25 12
Planned pregnancy 10 25 12 5 38 9
Married 65 1443 650 260 117 65
Nulliparous 1 104 180 47 82 38
Pre-existing Diabetes 0 2 10 20 22 20
Essential Hypertension 0 0 5 10 8 6
www.ejbps.com 174


http://www.ejbps.com/

Reddy et al.

Antenatal outcomes are outlined in Table ii. The risk for
GDM increased by 7.6% across the overweight and
obese categories, for women classified as obese class
Il.Likewise, the risk of hypertensive disorders of
pregnancy also increased by 4.6% in relation to an
increase in BMI classification, forwomen in obese class
[1l. Only the women who were underweight were at
increased risk of anaemia, and there was no statistically
significant association between being underweight and
any other antenatal outcome. There was no statistically
significant association between any of the BMI
categories and the following antenatal outcomes:
placenta praevia, antepartum haemorrhage, placental
abruption, or thromboembolism.

The intranatal outcomes are outlined in Table ii. The rate
of induction of labour increased with each BMI category
from 16.9% in underweight women to 21.5% in obese
class Il1. Similarly cesarean section rate, both emergency
and elective was Likewise, women who were overweight
were at increased risk of caesarean section, and this risk
increased with an increase in BMI to an for women in
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® Under wright (n=65

obese class Ill. This increased risk exists for
bothemergency caesarean section and elective caesarean
section. Conversely, overweight and obese women were
less likely to have a normal delivery or an instrumental
delivery. The o for normal delivery and for instrumental
delivery decreased with an increase in BMI to and ,
respectively, for women in obese class Ill. The risk of
post- partum haemorrhage (PPH) increased as BMI
increased There was no statistically significant risk of
shoulder dystocia or third- or fourth-degree perineal tear
in relation to BMI.

Postnatal outcomes are included in Table ii. Women who
were overweight or obese were less likely to breastfeed,
and the for this variable decreased as BMI increased,
such that women who were morbidly obese had an.
There was an increased risk of wound problems
following caesarean section for women in obese class Il
and in obese class Il Women in obese class 11l were at
higher risk of a postnatal stay greater than 5 days
Maternal antenatal, intranatal, and postnatal outcomes
are depicted in Table ii along with their p values.

Table 2. Maternal outcomes by BMI category (kg/m?)

Maternal Normal Under weight Over Weight Obese Class | Obese Class I Obese Class Il
Outcomes Weight (n=65) (n=650) (n=260) (n=117) (n=65)
(n=1443)
GDM 16 1[1.27(0.06)] 5[11.98(4.07)] 10 [8.42(0.30)] 8 [5.70(0.92)] 5 [1.63(0.97)]
HTN Disorder 47 2 [2.19(0.02)] 12 [20.66(3.63)] 25 [14.52(7.57)] 8 [9.83(0.34)] 3[2.81(0.01)]
Anaemia 538 25 322 149 134 32
[28.93(0.53)] [273.48(8.61)] [192.19(9.71)] [130.20(0.11)] [37.20(0.73)]
Placenta Previa 56 6 [4.11(0.87)] 26 [38.83(4.24)] 43 [27.29(9.04)] | 11[18.49(3.03)] 8 [5.28(1.40)]
Antepartum 124 8 [5.51(1.13)] 32 [52.05(7.72)] 52 [36.58(6.50)] | 28 [24.78(0.42)] 6 [7.08(0.16)]
Haemorrhage
Placental 37 3[1.90(0.63)] 21 [21.93(0.04)] 8 [10.99(0.81)] 9 [5.05(0.09)] 2 [3.12(0.40)]
Abruption
Induction of 179 11 [31.92(13.71)] 400 192 104 14
labour [367.74(2.83)] [184.29(0.32)] [84.70(4.40)] [52.35(28.10)]
Normal Delivery 686 38 180 75 43 18
[18.77(19.69)] [216.26(0.08)] [108.38(10.28)] [40.81(0.93)] [30.79(106.33)]
Caesarean Section 757 27 470 185 74 47
[27.00(0.00)] [470.00(0.00)] [185.00(0.00)] [74.00(0.00)] [47.00(0.00)]
Elective 281 10 107 62 45 15
Caesarean [8.04(0.48)] [139.89(7.73)] [55.06(0.87)] [22.02(23.97)] [13.99(0.07)]
Emergency 476 17 363 123 29 32
Caesarean [08.98(0.20)] [330.11(3.28)] [129.94(0.37)] [51.98(10.16)] [33.01(0.03)]
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Post partum
Haemorrhage

474

23
[22.40(0.02)]

263
[258.08(0.09)]

158
[129.34(0.35)]

43
[59.44(4.55)]

19
[36.74(8.57)]

Neonatal outcomes are presented in Table iii. In relation
to spontaneous preterm birth, all BMI groups were at
slightly increased risk compared with women of normal
weight; however, this was only statistically significant
for obese class | and obese class 111 'When adjusted for
gestational age and gender, the underweight group was at
increased risk of delivering a baby of low birthweight
with borderline significance (P = 0.01). However, all
three obese groups were less likely to have a baby of low
birthweight (<2.5 kg), and this risk decreased as BMI
increased, such that women in obese class Ill had an of
just below the level of significance (P = 0.001). There
was a statistically significant association between
macrosomia (birthweight 4.0 kg) and BMI categories.
The underweight group was least likely to deliver a

Table 3. Neonatal outcomes by BMI category (kg/m?)

® Under welght (n=65)

= Normal Welght
[n=1443)

® Over Weight (n-650)

® Obese Class [{n=260)

® Obese Class Il (n=117)

bese Class Il (n=65)

macrosomic baby whereas women in obese class Il were
most likely to deliver a macrosomic baby. The risk of
stillbirth was of borderline significance for women in
obese class 111 Neural tube defects were only statistically
significant for women in obese class Il Only women in
obese class Il had a statistically significant association
with low Apgar score at 5 minutes After adjusting for
pre-gestational diabetes and preterm delivery, the risk for
admission to the neonatal unit was still statistically
significant for the three obese groups: obese class lobese
class 11, and obese class IlI.

The neonatal outcomes were also calculated based on p
values, level of significance 0.001 shown in table iii.

Neonatal Outcomes | Normal Under weiaht Over Obese Obese Obese
Weight (n-65)g Weight Class | Class Il Class 11
(n=1443) = (n=650) (n=260) (n=117) (n=65)

Gestation <37 weeks 980 20 492 175 55 38
(pre term) [59.41(26.14)] | [404.97(18.71)] | [188.20(0.93)] | [80.72(8.20)] | [46.71(1.62)]

: 45 158 85 62 27
Gestation >41 weeks | 463 [28.71(9.24)] | [195.73(7.27)] | [90.96(0.39)] | [39.02(13.54)] | [22.58(0.87)]

Low birth weight 273 37 197 76 48 29
(<2.5kg) [20.48(1.92)] | [200.920.08)] | [93.38(3.23)] | [40.05(158)] | [23.18(1.46)]

Macrosomia 279 28 45 78 12 8
(>4.0kg) [13.02(17.22)] | [88.78(21.59)] | [41.26(32.72)] | [17.70(1.83)] | [10.24(0.49)]

Still births 0 L L L L !
[0.38(1.01)] [2.60(0.98)] [1.21(0.04)] [0.52(0.45)] [0.30(1.64)]

Cardiac defect 1 2 2 3 2 2
[1.11(0.71)] [4.71(1.56)] [2.80(0.01)] [1.38(0.28)] [1.00(0.99)]

Neural tube defect 2 4 8 9 5 !
[3.33(0.13)] | [14.12(265)] | [8.41(0.04)] [4.12(0.19)] [3.01(5.27)]

: 8 38 16 12 6
Apgar <7.at’5 mins 158 [8.08(0.00)] | [34.23(042)] | [20.38(0.94)] | [10.00(0.40)] [7.31(0.23)]

— 50 208 125 69 44
Admission to NICU |~ 604 [50.08(0.00)] | [212.23(0.08)] | [126.38(0.02)] | [62.00(0.79)] | [45.31(0.04)]

Infant stay > 5 days 480 4l 189 112 42 36
y > 5 day [42.400.05)] | [179.71(0.48)] | [107.02(0.23)] | [52.50(2.10)]] | [38.37(0.15)]
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DISCUSSION

Main Findings

The retrospective study carried out in our hospital setting
demonstrates the risk of adverse maternal and neonatal
outcomes increased among overweight or obese groups.
This study highlights a relationship between increasing
BMI (from overweight to obese class 111) and increasing
risk of adverse outcomes, including gestational diabetes
mellitus (GDM), hypertensive disorders of pregnancy,
caesarean section, macrosomia, and neonatal unit
admission, with women in the highest obesity group at
risk of additional adverse out-comes, including stillbirth,
a longer postnatal stay, and wound problems following
caesarean section.

Current guidelines recommend that women with a BMI >
30 should be offered a glucose tolerance test antenatally,
and that those with a BMI > 35 should have additional
monitoring for pre-eclampsia.”® Obese women here
were at an increased risk of GDM and hypertensive
disorders of pregnancy, and this risk increased as BMI
increased, a finding consistent with other studies.”%
1321231 However, women who were overweight were also
at increased risk of hypertensive disorders of pregnancy
and GDM, and therefore ‘at risk” women who are
overweight or obese (class 1) may not be offered
appropriate antenatal screening under the current
guidelines. Intranatally, obesity contributes to poorer
outcomes as found in other studies, in our study women
who were obese were more likely to have their labour
induced, were less likely to have a vaginal delivery, and
were at increased risk of PPH.[28911232930 ¢ the pest of
the authors’ knowledge, no studies till date have
investigated the role of intranatal management on
outcomes for women who are overweight or obese, and
thus further research is now needed to elucidate the
optimal intranatal management for women who are
overweight or obese. Postnatally, in our study, women
who were obese were less likely to breastfeed
successfully, which has been reported elsewhere.™! This
has long-term implications for health, in particular with
regard to obesity, as breastfeeding has been associated
with women losing more weight postnatally, and
breastfed babies are less likely to become obese.***

www.ejbps.com
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® Under weight (n=65)

® Normal Weight [n=1443)

" Over Weight (n=650)

® Obese Class I (n=260)
®0bese Class 1l (n=117)

® Obese Class [l {n=65)

In terms of neonatal outcomes, maternal BMI clearly
influencing birthweight was observed in our study, with
women who were underweight being more likely to
deliver a baby of low birthweight, and women in obese
class 111 being more likely to have a macrosomic baby. In
a recent study by Wloch et al., obesity was associated
with risk of wound infection among the population
reported here, with risk increasing with BMI category.*!
In our study, women in obese class Il were at higher risk
in relation to stillbirth, as has been demonstrated in other
larger studies.®*4

Limitations and strengths

One of the major strengths of our study is the
categorization of women into all WHO BMI
classification categories, including the three categories of
obesity. To our knowledge, this is the only Indian study
to look at each separate category of obesity, thereby
enabling the observation of a much clearer association in
terms of risk and obesity for several outcomes. Because
of the relatively large cohort in this study, it was possible
to examine the outcomes for each BMI category, be
selective about the deliveries included, and adjust for
potentially confounding variables, yet still obtain
statistically significant results for several important
outcomes. Another strength of our study is the
availability of BMIs for 93.3% of women, with BMIs
recorded in early pregnancy (before 16 weeks of
gestation), and therefore more likely to reflect pre-
pregnancy BMis, in line with current
recommendations.!

As with any study, there are some limitations. As a result
of the data available on the NIMATS database, our study
was only able to look at hypertensive disorders of preg-
nancy, rather than clearly distinguishing between
conditions such as pre-eclampsia or gestational
hypertension, and thus could not specifically assess the
individual risks for these conditions. Although weight
gained during pregnancy can have an impact on
risk,1"2%338 the current study was unable to adjust for
pregnancy weight gain, as women were not routinely re-
weighed during pregnancy. For outcomes where only a
limited number of cases are available, such as neural
tube defects and stillbirth, false negatives are possible,
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and the results should be interpreted with caution. Data
was not available to take into account clustering of
births, and thus it is possible that a woman may have
contributed more than one birth over the time period.
Finally, it must be highlighted that although the current
study provides a comprehensive analysis of antenatal,
intranatal, and neonatal outcomes across the BMI
categories over an 2-year period, this has resulted in
multiple comparisons, and, given the large number of
outcomes considered, further studies are needed to
confirm the findings.

Interpretation

This study infers that women who are obese are more
likely to require special medical care during their
pregnancy, as a result of the increased risks associated
with obesity. Women who were overweight or obese
were less likely to labour without medical intervention,
and were more likely to need a caesarean section,
increasing the level of medical input, with cost
implications for intranatal care. Although women in the
highest BMI category were at the highest risk for an
adverse outcome, these women, as expected, represented
the smallest group in this study (1.9%). The largest ‘at
risk’ groups were women who were overweight or in
obese class I, representing 38.8% of the cohort studied.
As national guidelines currently focus primarily on
women within the highest BMI groups, and given
resource allocation pressures within the health service,
women who are overweight or in obese class | may not
receive additional screening or management. Admittedly,
these women may not have the same level of risk as
women with the highest BMI; however, they are still at
increased risk of several adverse outcomes, as
highlighted in this study. This provides a challenge for
healthcare professionals, as a substantial pro- portion of
women they care for will be ‘at risk’ as a result of being
overweight or obese, yet may not be identified as such,
according to local policy and national guidelines.

In summary, being overweight or obese has a significant
adverse impact on maternal and neonatal outcomes, with
risk increasing across BMI categories. These risks have
obvious implications for the management of these
women during their pregnancy, labour, and postnatal
period. It is important when planning care for women
who are over- weight or obese that resources are
allocated appropriately in order to minimize the risk
factors for these women. While current guidelines
consider women who are obese, women who are
overweight are also at an increased risk, and should
therefore also be monitored closely during pregnancy
and delivery to ensure optimum outcomes for women
and their babies.
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