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Maternal obesity and risk of adverse obstetric outcomes in Malaysia

LETTER TO THE EDITOR

Dear Editor, 
Obesity during pregnancy is associated with increased  
risk of adverse health outcomes such as gestational  
diabetes mellitus (GDM), hypertension and pre-
eclampsia.1 Unlike the well-known association between 
maternal hyperglycaemia and pregnancy outcomes, 
the effect of obesity in pregnancy has drawn some  
controversial conclusions.1 Data are even scarcer in 
Southeast Asia countries. In this research, we examined 
prospectively the effect of obesity in pregnancy and 
gestational weight gain (GWG) on pregnancy outcomes.

A prospective study was conducted from October 2017 
to March 2019 in 5 maternal and child health centres in 
Kuching, Malaysia, and was approved by the Medical 
Research & Ethics Committee (MREC), Ministry of 
Health Malaysia. This study was also registered under 
the National Medical Research Register (NMRR ID: 
NMRR-16-2725-31652). All participants who fulfilled  
the study criteria were recruited after informed consent.  
This study received research grant from the Universiti 
Malaysia Sarawak Special Grant Scheme F05/
SpGS/1548/2017.

All participants in their first trimester who were more 
than 18 years of age underwent a 75g oral glucose  
tolerance test (OGTT). Participants were excluded if 
their fasting plasma glucose was ≥7.0mmol/L and/or 
2-hour plasma glucose was ≥11.1mmol/L (undiagnosed  
diabetes mellitus [DM]); or fasting plasma glucose 
was ≥5.1mmol/L and/or 2-hour plasma glucose was  
≥8.5mmol/L (GDM). All other participants underwent 
second OGTT between 24 and 28 weeks of gestation  
and were excluded if they were diagnosed with GDM.  
We also excluded participants with underlying DM,  
genetic disorders affecting growth or congenital  
anomalies, multiple pregnancy, conception using  
artificial insemination, or human immunodeficiency  
virus/Hepatitis B/Hepatitis C infection.

We divided the participants into subject or control  
groups based on first trimester body mass index (BMI)  
as weight gain during first trimester of pregnancy 
is negligible.2 The World Health Organization has 
recommended a BMI cut-off of 23kg/m2 as overweight  
for Asians, and ≥25kg/m2 as obese. Based on this, 
participants with a BMI of ≥23kg/m2 were recruited  
as subjects (obese group) and those with a BMI of  
18.5–23kg/m2 were recruited as controls. Total GWG  
was calculated based on the difference between first and  

third trimester weight. As multiparity (≥2 live births) 
is associated with higher risk of pregnancy-induced 
hypertension (PIH), we categorised parity of the  
mothers as 0–1 live birth and ≥2 live births.

Demographic data were recorded. At first trimester, 
the participants’ weight and height were recorded for  
calculation of BMI. At every trimester visit, the 
following were recorded: (1) blood pressure (BP) using 
sphygmomanometer after 15 minutes of rest, (2) mid-
stream urine for presence of proteinuria, and (3) weight. 
The participants were followed up until the point of 
delivery. Occurrence of adverse pregnancy outcomes  
was documented.

The outcomes measured in this study included the 
occurrence of PIH, pre-eclampsia, gestational age 
at delivery, need of induction of labour (IOL) and  
primary caesarean section for delivery. PIH is defined  
as new-onset hypertension (>140/90mmHg) after 20  
weeks gestation without significant proteinuria. Pre-
eclampsia is defined as systolic BP>140mmHg, diastolic 
BP>90mmHg and proteinuria (>1+) on ≥2 occasions  
≥6 hours apart after 20-week gestation. The need of  
IOL is the process of initiating labour using either 
pharmacological or non-pharmacological methods. 

Statistical analysis was performed using SPSS  
version 19.0 (IBM Corp, Armonk, US). Univariate  
analyses were used to compare dichotomous outcomes,  
and Student’s t-test was used to compare continuous 
outcomes. Multiple logistic regression models were  
used to evaluate outcomes, adjusting for maternal age, 
parity, smoking status and gestational age. Adjusted  
odds ratios and 95% confidence interval were calculated. 
A value of P<0.05 was considered significant.

A total of 123 obese mothers and 102 controls  
consented to the study. There was no significant  
difference in baseline demographic data (Table 1). 

Obese mothers gained 6.5kg±4.0 throughout the 
pregnancy over 267.8 gestational days±11.0. Non-obese 
mothers gained 8.4kg±3.8 throughout the pregnancy  
over 268.7 gestational days ±7.3. There was no  
significant difference in gestational age between the  
groups (P=0.953).

The maternal outcomes are summarised in Table 
2. Significantly more obese mothers developed PIH 
and underwent primary caesarean section compared 
to the control group. All subjects with PIH were given 
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IOL between 37 and 40 weeks gestation. In this study,  
primary caesarean section is defined as the first  
caesarean section performed on the mother to deliver the 
baby regardless of parity. Reasons for primary caesarean 
section are outlined in Table 3. There were 4 women  
(3.25%) from the obese group who developed pre- 
eclampsia and 5 required IOL; there were none from the 
control group for both outcomes, although the difference  
was not statistically significant. All 4 women with  
pre-eclampsia underwent caesarean section deliveries. 
The reasons for requiring IOL are premature rupture  
of membrane (n=1) and post-term pregnancy (n=4).

There was no significant association between total  
GWG with PIH (P=0.73), pre-eclampsia (P=0.80), need 
of IOL (P=0.14) and primary caesarean section (P=0.64 
for obese group and P=0.61 for non-obese group). There 
was also no significant association between multiparity 
and PIH (P=0.105).

The results suggest that obese mothers have higher risk 
of adverse pregnancy outcomes compared to non-obese 
mothers regardless of parity and despite no excessive  
GWG. Our findings show that obese mothers are more  

Table 1. Baseline demographic data 

Obese (N=123) Control (N=102) P value

Age, mean (SD) 30.1 (5.0) 28.9 (4.9) 0.09

Education level, n (%)
No formal education
Primary
Secondary
Tertiary

1 (0.81)
5 (4.07)

73 (59.35)
44 (35.77)

1 (0.98)
5 (4.90)

67 (65.69)
29 (28.43)

0.71

Employment status, n (%)
Employed
Unemployed

66 (53.0)
57 (47.0)

61 (59.0)
41 (41.0)

0.42

Household income, median (IQR) 24,000 (30,000) 24,000 (21,900) 0.37

Smoking status, n (%)
Yes
No

1 (0.81)
122 (99.2)

1 (0.98)
101 (99.0)

1.0

Family history of type 2 diabetes, n (%)
Yes
No

27 (22.0)
96 (78.1)

14 (13.7)
88 (86.3)

0.12

Family history of hypertension, n (%)
Yes
No

52 (42.3)
71 (57.7)

31 (30.4)
71(69.6)

0.07

Family history of cardiovascular disease, n (%)
Yes
No

11 (8.9)
112 (91.1)

4 (3.9)
98 (96.1)

0.18

Body mass index, kg/m2 29.0 (4.45) 20.4 (1.48) <0.001

Parity, n (%)
0–1
2–4

71 (31.6)
52 (23.1)

66 (64.7)
36 (35.3)

0.106

likely to develop PIH, and require primary caesarean  
section, with acute fetal distress as the most common 
reason for the surgery. More obese mothers developed 
pre-eclampsia, and required IOL. 

Obesity is one of the known risk factors leading to  
PIH and pre-eclampsia.3,4 Women with PIH are at  
increased risk of developing pre-eclampsia, renal 
dysfunction and placenta abruption on top of adverse  
effects on the fetus.5 A large Swedish study showed that  
the risk of pre-eclampsia rose with maternal weight 
from 2.8% in lean women to 10.2% in obese women.6  
Pre-eclampsia is one of the main causes of maternal and  
fetal morbidity and mortality in developing countries.7 
Despite novel therapies being developed for pre- 
eclampsia, the only cure is to deliver the baby, followed 
by expulsion of the placenta. However, the decision  
on the optimal timing and mode of delivery depends  
heavily on maternal and fetal risks in continuing the 
pregnancy, and neonatal risk in ending the pregnancy.8 

Our study found a higher caesarean section rate  
among obese mothers compared to controls, of which the 
main cause was acute fetal distress, increasingly cited 
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as an indication for caesarean section in the last two  
decades. Many caesarean deliveries have retrospectively 
been found to be unnecessary, raising the question 
whether continuous cardiotocography interpretation 
could have limitations in predicting true adverse  
neonatal outcomes.9,10 Previous studies demonstrated  
that increasing BMI is strongly associated with caesarean 
section rate. However, these studies could have been  
affected by several confounding variables, such as 
underlying GDM, DM and hypertension, which were 
excluded from our study. 

Earlier studies identified GWG as an independent  
risk factor for adverse pregnancy outcomes in obese  
women and those with GDM.11,12 However, in our study, 
although non-obese mothers had significantly higher 
GWG compared to the obese group, it did not affect 
the pregnancy outcome. This is likely because GWG in 
our subjects was within the recommended weight gain  
range, unlike in earlier data. 

Our study suggests the need to prevent obesity in 
pregnancy, despite not having other cardiovascular risk 
factors or excessive GWG. Obesity in pregnancy should 
receive equal emphasis as other disorders in pregnancy  
such as DM and chronic hypertension. However,  
effective weight loss in pregnancy cannot be done  
safely without possible adverse effects on the growing 
fetus.13 Hence, we encourage active intervention for 
weight loss to achieve a healthy BMI pre-conception. 
Public education and awareness via health promotion  

and campaigns are needed to recognise obesity in  
pregnancy as a risk for adverse obstetric outcomes. 

Our study is limited by the lack of data on lifestyle 
and dietary pattern of the subjects, which could have  
affected GWG. Moreover, as this study was conducted 
in Sarawak, the findings may not be generalisable to the 
population of Malaysia at large. 

Nevertheless, to the best of our knowledge, this is the 
first prospective study done in Malaysia that examined 
the association between obesity in pregnancy on adverse 
pregnancy outcomes. These findings also add to current 
available evidence on the importance of classifying  
obesity in pregnancy as high-risk pregnancy, which  
requires appropriate antenatal care to reduce adverse 
obstetric outcomes. Unlike previous studies that also 
included late-bookers, which may falsely raise the  
number of obese subjects, we included only women  
from the first trimester to better reflect their pre- 
pregnancy weight. We did not use maternal memory 
of pre-pregnancy weight to avoid inaccurate recall and  
bias. We used BMI to categorise our subjects as it is a  
better indicator of body composition instead of weight  
alone. Moreover, we excluded women who developed  
GDM in late pregnancy through a repeated OGTT.

In conclusion, obesity is an independent risk for  
adverse obstetric outcomes, especially PIH and in  
requiring primary caesarean section, even without  
excessive GWG. Further well-designed prospective  
studies examining this association are crucial.

Table 2. Univariate analysis on pregnancy outcomes between the groups 

Pregnancy outcomes Obese, n (%) Control, n (%) P value

Pregnancy-induced hypertension 8 (6.5%) 0 (0%) 0.009

Pre-eclampsia 4 (3.3%) 0 (0%) 0.128

Delivery via induction of labour 5 (4.1%) 0 (0%) 0.065

Delivery via primary caesarean section 26 (21.1%) 6 (5.9%) 0.001

Table 3. Reasons for primary caesarean section

Reasons Obese, n (%) Control, n (%)

Acute fetal distress 17 (13.8) 5 (4.9)

Failed induction of labour 3 (2.4) 0

Maternal heart disease 0 1 (1.0)

Pregnancy-induced hypertension 2 (1.6) 0

Pre-eclampsia 4 (3.3) 0

Total 26 (21.1) 6 (5.9)
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