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Abstract

Aims The aim of this study is to compare obstetric out-
comes between overweight and class 1 obesity among
pregnant women in their first pregnancy based on WHO’s
BMI cut-offs and the potential public health action points
identified by WHO expert consultations specific for high-
risk population such as Asians.

Methods This is a retrospective cohort review of data
obtained from the Malaysian National Obstetrics and
Gynaecology Registry between the year 2010 and year
2012. All women in their first pregnancy with a booking
BMI in their first trimester were included in this study. The
association between BMI classifications as defined by the
WHO cut-offs and the potential public health action points
identified by WHO expert consultations towards adverse
obstetric outcomes was compared.

Results A total of 88,837 pregnant women were included
in this study. We noted that the risk of adverse obstetric
outcomes was significantly higher using the public health
action points identified by WHO expert consultations even
among the overweight group as the risk of stillbirths was
(OR 1.2; 95% CI 1.0,1.4), shoulder dystocia (OR 1.9; 95%
CI 1.2,2.9), foetal macrosomia (OR 1.8; 95% CI 1.6,2.0),
caesarean section (OR 1.9; 95% CI 1.8,2.0) and assisted
conception (OR 1.9; 95% CI 1.6,2.1).

Conclusion A specifically lower BMI references based on
the potential public health action points for BMI classifi-
cations were a more sensitive predictor of adverse obstetric
outcomes, and we recommend the use of these references
in pregnancy especially among Asian population.

Keywords Asians - Clinical outcomes -
Body mass index (BMI) - Screening - WHO

Introduction

The obesity epidemic is a significant global health burden
and a modern health challenge [1, 2]. Previous research had
found that about one in four to one in five pregnant women
are obese [1-3]. The adverse physical and psychosocial
effects of obesity in pregnancy have already been well
established, and body mass index (i.e. BMI) is commonly
adopted as an essential risk stratification tool in obstetrics
[4].

Body mass index is a simple index measure of weight
and has been widely used to define and classify different
levels of obesity. Although the use of BMI as a disease
indicator has to be specifically tailored for different pop-
ulation, the WHO BMI classifications remain a universal
standard that adequately reflects the percentage of fat and
the risk of negative health outcomes [5]. However, findings

174

from several past studies had already suggested that a BMI
classification system that is tailored to specific socio-de-
mographic characteristics within a population may be a
more accurate reflection of different levels of health risk.
This was found to be particularly true for the Southeast
Asians [6]. For example, a lower BMI cut-off was thought
to be more appropriate for Southeast Asians in the risk
stratification and guidance of patients in primary risk
management for metabolic diseases.

Thus, the primary aim of this retrospective cohort
review was to compare the difference in the detection of
adverse obstetric outcomes during the first childbirth
between the WHO’s BMI classification system and another
classification system that was based on public health action
points identified from WHO expert consultation (which had
lower principal cut-off points that were more specifically
tailored to the Asian population). The secondary aim of this
review was to assess the strength of association of BMI as
an independent screening tool for various obstetric
outcomes.

A further specific aim of this retrospective cohort review
was to evaluate the versatility of using WHO’s BMI cut-offs
to detect the prevalence of worsening obstetric outcomes due
to both overweight and class 1 obese pregnancy. An attempt
would then be made to further improve the application of
WHO’s BMI cut-offs to also serve as a useful predictor of
adverse obstetric outcomes due to obesity, because we
hereby endeavour to minimize risks of both maternal and
foetal mortality and morbidity due to obesity in pregnancy.
By doing so, we may possibly also strengthen the validity of
using BMI as an essential tool to improve risk stratification in
primary prevention of obstetric complications.

Methodology

This was a 36-month retrospective cohort review of data
obtained from Malaysian pregnant women during their first
childbirth. A sample of data from mothers during the first
childbirth was preliminary obtained to identify all possible
confounding effects and other maternal and foetal charac-
teristics, so that it would subsequently be eliminated. The
entire data set was obtained from the National Obstetrics
Registry of Malaysia (NOR), and the study period was
from year 2010 to year 2012. This study was registered
with the National Medical Research Register, and its
NMRR ID was 25530.

Variables and Measurements
The objective of this review was to compare differences in

adverse maternal and foetal outcomes of pregnant women
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between various BMI classifications which include the
WHO’s BMI classification, and the BMI classification based
on potential public health action points identified by WHO
expert consultation [5]. The WHO expert consultation had
identified 23.0, 27.5, 32.5 and 37.5 kg/rn2 as the potential
public health action points. Therefore, based on these new
potential public health action points which had been identi-
fied by WHO expert consultation, our next focus was to
examine the utility of BMI cut-offs for 23.0 and 27.5 kg/m?,
which were specifically regarded as the BMI cut-offs for
overweight and class 1 obesity for the Asian population.

Since it is envisaged that a BMI classification system that
is more specifically tailored to the Asian population and its
socio-demographic characteristics will be a more accurate
indicator for diagnosing overweight and obesity among
Asians, we used these references to evaluate the association
with adverse obstetric outcomes among Malaysians.

Therefore, we now defined the independent variables of
overweight and class 1 obesity by both WHO’s BMI
classifications (25.0 for overweight and 30.0 for class 1
obesity) and the BMI classification based on potential
public health action points identified by WHO expert
consultation (23.0 for overweight and 27.5 for class 1
obesity). Throughout this research study, booking BMI or
BMI documented in the first trimester was used.

Outcomes

The primary outcomes were caesarean section, shoulder
dystocia, foetal macrosomia, stillbirth, instrumental deliv-
eries, Apgar score at 5 min, anaemia and assisted con-
ception. All these outcome measures were expressed as
categorical binary data.

Fig. 1 Prevalence of maternal

and foetal outcomes Stillbirths

Apgar Score at 5 mins (below 7)
Shoulder Dystocia

Fetal macrosomia

Instrumental delivery
Caesarean section

Assisted Conception

Anemia
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Statistical Analysis

Since all the outcome measures were expressed as categorical
binary data, binary logistic regression analysis was performed.
Odds ratios were calculated to indicate the magnitude and
statistical significance of the association between BMI and the
clinical outcomes. All data were analysed using SPSS (IBM
Corp. Released 2011. IBM SPSS Statistics for Windows,
Version 20.0. Armonk, NY: IBM Corp).

Results

Data obtained from a total of 88,837 patients were anal-
ysed. The incidence of various clinical outcomes is pre-
sented in Fig. 1. The clinical outcome with the highest
incidence was anaemia (33.1%), followed by caesarean
section (27.2%) and instrumental delivery (7.2%). The
incidence of all the other clinical outcomes was less than
3%, and the clinical outcome having the lowest incidence
was shoulder dystocia (0.1%).

The association between the two different BMI classi-
fication systems (i.e. WHO’s BMI cut-offs and cut-offs
provided by potential public health action points identified
by WHO expert consultation) for both overweight and class
1 obesity and eight selected clinical outcomes is presented
in Figs. 2 and 3. The odds ratios calculated from both the
Asian BMI cut-offs and WHO’s BMI cut-offs were found
to be almost identical when a comparison was made
between the association of clinical outcomes with two of
the BMI cut-off classifications, namely “at least over-
weight” and “non-overweight” (Fig. 2).

B 08%
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| 0.1%
B 25%
I 7 2%
I 27.2%
B 11%
I 32.1%
5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0%
Percentage (%)
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Fig. 2 Comparison of the effect
size (odds ratio) between at least
overweight versus non-
overweight based on public
health action points that are
identified from WHO expert
consultation (black in colour)
and BMI cut-off from WHO’s
classification (grey in colour)

Stillbirths

Apgar Score at 5 mins (below 7)
Shoulder Dystocia

Fetal macrosomia

Instrumental delivery
Caesarean section

Assisted Conception

Anemia

Fig. 3 Comparison of the effect
size (odds ratio) between at least
obese class 1 versus non-obese
class I based on public health
action points that are identified
from WHO expert consultation
(black in colour) and BMI cut-
off from WHO'’s classification
(grey in colour)

Stillbirths
Apgar Score at 5 mins (below 7)
Shoulder Dystocia

Fetal macrosomia

Caesarean section
Assisted Conception

Anemia

However, it was found that several clinical outcomes
have resulted in a higher odds ratio when WHO’s BMI cut-
off was used to compare with “at least class 1 obese” and
“non-class 1 obese” (Fig. 3). Examples of these clinical
outcomes includes stillbirth [i.e. OR (95% CI) of 1.4
(1.2,1.7) (calculated from the WHO’s BMI classification
system) versus 1.2 (1.0,1.4) (calculated from the Asian
BMI classification system)]; shoulder dystocia [i.e. OR
(95% CI) of 2.3 (1.5,3.6) (calculated from the WHO’s BMI
classification system) versus 1.9 (1.2,2.9) (calculated from
the Asian BMI classification system)]; caesarean section
[i.e. OR (95% CI) of 2.1 (2.0,2.1) (calculated from the
WHO’s BMI classification system) versus 1.9 (1.8,2.0)
(calculated from the Asian BMI classification system)];
assisted conception [i.e. OR (95% CI) of 2.0 (1.7,2.3)
(calculated from the WHO’s BMI classification system)
versus 1.9 (1.6,2.1) (calculated from Asian BMI classifi-
cation system)].

Despite the above results, these were only very slight
differences because the 95% confidence intervals of these

176

2
I—— .9 (1.2,2.9)

0.5 1.0 1.5 2.0 2.5 3.0
Odds ratio

1.4 81.2,1‘7)

I 1.2 (1.0,1.4

106313

.3(1.5,3.6)

Instrumental delivery  p— 05 (0505]

Odds ratio

odds ratios had overlapped between the two BMI classifi-
cations (namely “at least class 1 obese” and “non-class 1
obese”) and all the other calculated odds ratios were found
to be almost identical.

Discussion

Body mass index (BMI) is well known to be an essential
prognostic factor of clinical outcomes. So, some
researchers have debated about specific BMI cut-offs
which should be the targets or intervention to improve
clinical outcomes [7, 8]. Previous studies have found that
diseases due to obesity commonly occurred at much lower
BMI cut-offs in the Asian population, compared to the
patient populations from both Europe and America [7]
despite the current WHO recommendations for universal
classification although with an advice that each country
should work towards their own population specific targets

[S].
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It is globally recognized that the health implications of
obesity are considerable for both the mother and baby
during pregnancy and beyond and must therefore be given
due medical attention. So, in order to advance further, the
principal aim should now be shifted to focus on the
determination of a specific BMI classification that will
appropriately delineate the association between BMI and
obstetric outcomes. This BMI classification system should
ideally be based on a reference range that is both sensitive
and clinically relevant. Being clinically relevant, it will
enable the clinicians to gauge the clinical significance of
the BMI cut-offs for various categories (and the differing
levels of health risk associated with them) in order for them
to implement the necessary and appropriate primary pre-
ventive measures.

Therefore, the association between the clinical outcomes
of pregnant mothers who were classified as overweight and
as “class 1 obesity” with their respective BMIs was eval-
uated to determine the sensitivity of the BMI classification
system as a predictor of adverse maternal and foetal out-
comes. A further comparison was made between the sen-
sitivities of the WHO’s BMI classification system (which is
recommended for universal use internationally) and the
Asian BMI classification, which has a lower BMI cut-off
point, but is perceived to be more specifically tailored for
Asian population.

In addition, although it is well known that WHO’s
BMI classification is a more sensitive predictor of adverse
outcomes in the class 1 obese pregnant women, however,
this retrospective cohort review found there was no
obvious difference between the association of obstetric
outcomes of those pregnant women who were classified
as overweight or class 1 obese, regardless of whether their
BMI categories were based on the WHO’s or the Asian
BMI classification.

Despite the above, this retrospective cohort review also
found that although the Asian BMI classification system
has a lower BMI cut-off for class 1 obese pregnant women
than the WHO’s, it was found that the odd ratios were
invariably more than one for some obstetric outcomes such
as stillbirths, shoulder dystocia, foetal macrosomia, cae-
sarean section and assisted conception. This clearly shows
that the Asian BMI cut-offs are better able to delineate the
association between the BMI and prevalence and risk of
adverse obstetric outcomes, and so healthcare providers
can more promptly recognize such risk and act upon them
accordingly.

Therefore, our results have therefore supported the
contention that the principal BMI cut-off points of all the
different BMI categories based on the Asian BMI classi-
fication system should ideally be used for the Asian pop-
ulation, especially for distinguishing between the
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categories of “overweight” and “class 1 obese” [6]. Pre-
vious studies had already found that BMI was a reliable
screening tool for health risks due to obesity, and hence,
the impact of increasing BMIs on both adverse maternal
and foetal outcomes of pregnant women had already been
reported elsewhere [9-14].

The above is now corroborated by the findings obtained
from this retrospective cohort review, in that they also lend
support to the fact that BMI can improve risk stratification
and guidance of primary prevention of obstetric compli-
cations. This is because an increased BMI has an associa-
tion with foetal macrosomia, caesarean sections, shoulder
dystocia, stillbirth and the need for assisted conception.
Therefore, since BMI is found to be an accurate mea-
surement index for diagnosing obesity that has been shown
to improve risk stratification and guidance of primary
prevention of obstetric complications, it should also be
used as a screening tool for risk stratification of all preg-
nant women in the implementation of primary prevention
of obstetric complications.

Conclusion

In summary, BMI is found to be an essential risk stratifi-
cation tool in obstetrics because an increasing BMI has
found to exert a significant adverse effect on both maternal
and foetal outcomes among pregnant woman. In particular,
this retrospective cohort review has found that the BMI
references based on potential public health action points
identified by WHO expert consultation are more sensitive
in predicting adverse obstetric outcomes related to obesity
and these should ideally be the new pre-pregnancy targets
to improve pregnancy outcomes.
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