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ABSTRACT
Background: Preeclampsia (PE) is a disease in pregnancy occurring after 20 weeks gestation with multiple genetic, immunologic and 
environmental causative factors. Obesity is a known risk factor for PE as well as cardiovascular disease
Objective: To study the role of maternal BMI in rst trimester as a marker of preeclampsia.
Methods: A prospective study was carried out to evaluate the role of maternal BMI in preeclampsia. A total number of 200 women who met our 
selection criteria were included in the study. 
Results:  Among the women in the study, PE was detected in 21 women with incidence of 10.5 %. PE was seen in 4 cases out of the 113 women with 
BMI of ≤25 with incidence of 4%. 11 cases were seen out of 72 women with BMI between 26 and 30 with incidence of 15%. 6 cases were seen out of 
15 women with BMI above 30 with incidence of 40 %. 
Conclusion: Maternal obesity is an important risk factor for the development of PE and therefore pre-conceptional weight reduction and lifestyle 
modications may help in decreasing the burden of the disease.
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Introduction:
Gestational hypertension and its complications are the most important 
cause of maternal and neonatal morbidity and mortality (1). 
Preeclampsia (PE) is a pregnancy related disorder occurring after 20 
weeks gestation and can present as late as 4-6 weeks post partum. It is 
charecterised by hypertension and proteinuria, with or without 
pathologic edema. There is a complex etio-pathogenesis involving 
several genetic, immunologic, and environmental factors. PE is known 
to have commonality in risk factors with cardiovascular disease 
including obesity, hyperlipidemia and hypertension (2, 3). In addition, 
women who had developed PE during pregnancy have an increased 
risk of developing cardiovascular disease later in life (4, 5). 

Obesity has shown an alarming increasing trend in developed as well 
as developing nations (6).  Women who are extremely obese may have 
fourfold risk of PE in comparison to women with normal weight (7). 
High body mass index is used as a marker for obesity as it is easy to 
calculate and widely accepted. The body mass index (BMI) or Quetelet 
index is calculated from the body weight and height of an individual. It 
is dened as the body mass divided by the square of the body height.   
High BMI is an important risk factor for both preeclampsia (8) and 
cardiovascular disease (9, 10). The risk of preeclampsia has been 
shown to increase with an increasing BMI, with the lowest prevalence 
among underweight women (7) 

Materials and methods:
A prospective study was carried out to evaluate the role of maternal 
BMI in the rst trimester as a predictor of preeclampsia  Inclusion 
criteria: All women who came to the antenatal OP in the rst trimester 
and were followed up till the time of delivery. Cases of all age groups 
were included in the study. 

Exclusion criteria: The study excluded women who did not undergo 
check up in the rst trimester and the women who could not be 
followed up till the time of delivery. 

The study was based on patient’s clinical history, clinical examination 
and follow up. Informed consent was obtained. The ethical clearance 
for the study was obtained from the ethical committee of our 
institution. A total number of 200 women who met our selection 

criteria were included in the study. The weight and height of the 
pregnant women were measured during the clinical examination and 
the BMI was calculated.  

Results:
Among the 200 women who were followed up throughout the course 
of pregnancy, PE developed in 21 women with an incidence of 10.5 %. 
PE was seen in 4 cases out of the 113 women with BMI of ≤25 with 
incidence of 4%. 11 cases were seen out of 72 women with BMI 
between 26 and 30 with incidence of 15%. 6 cases were seen out of 15 
women with BMI above 30 with incidence of 40 % (table 1). If the 
women were to be divided into two groups with BMI ≤ 25 and BMI of 
26 and above, the incidence in these two groups was 3.5 % and 19.5%. 
The odds ratio was 5.6 and relative risk was 4.8 for the group with BMI 
above 25. An increasing risk of developing PE in women with 
increasing BMI was demonstrated (gure 1).

Table  1:Incidence of PE in relation to BMI

Figure 1.

Discussion:
The incidence of preeclampsia during pregnancy shows a varied 
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BMI Incidence of PE
≤ 25 4%

25- 30 15%
≥31 40%



distribution worldwide. According to western literature, 2–7% of 
pregnant women may develop PE (11). According to WHO estimates, 
preeclampsia is believed to be seven times higher in developing 
countries when compared to the developed countries (12). The 
incidence of preeclampsia in developing countries ranges from 1.8% 
to 16.7% (13).  The incidence of preeclampsia in the present study was 
10.5 %, which is similar to that reported by other studies done in India 
in hospital setting by Kamala Dhall (10.6%) and Gandhi MR (11.4%) 
(14, 15). 

The basis of the BMI was devised by Adolphe Quetelet, a Belgian 
astronomer, mathematician, statistician and sociologist (16).  The term 
"body mass index" (BMI) for the ratio of body weight to squared height 
was rst used in 1972 edition of the Journal of Chronic Diseases (17). 
The BMI is universally expressed in units of kg/m2, resulting from 
mass in kilograms and height in metres. It helps to categorize a person 
as underweight, normal weight, overweight, or obese. Commonly 
accepted BMI ranges are underweight: under 18.5 kg/m2, normal 
weight: 18.5 to 25, overweight: 25 to 30, obese: over 30. In the present 
study the incidence of PE in the the BMI ranges of less than 25, 26- 30 
and more than 30 were 4%, 15% and 40% respectively. Ganesh et al 
also reported higher incidence in women with BMI > 25 with odds 
ratio of 11 (18). ACOG technical bulletin (1996) lists an odds ratio of 
3:1 for development of PE in women with high BMI (19).  Wang et al in 
a meta-analysis showed a dose-dependent relationship between 
increasing BMI and risk of PE. They concluded that in comparison to 
women with normal weight, underweight women had the lowest risk 
for PE while overweight and obese women had a higher risk and 
severely obese women have the highest risk (20). 

Maternal obesity is also associated with several adverse pregnant 
outcomes (21). There is considerable increased risk of stillbirth, 
preterm delivery, gestational diabetes mellitus and caesarean delivery 
(22, 23, 24, 25). Women who develop PE during pregnancy show 
increased risk of cardiovascular disease during their later years which 
is more common in women with recurrent preeclampsia, early 
preeclampsia or if PE develops rst time in a multigravida (26). The 
exact role of obesity in development of PE is not clearly known but 
they are known to share pathological mechanisms like inammation, 
oxidative stress and endothelial dysfunction (27, 28). If this 
pathophysiology is better understood, there is a prospect for 
preventing the development of PE in these individuals by pre-
conceptional weight reduction and lifestyle modications 

Conclusion:
Preeclampsia is a pregnancy related disorder with signicant maternal, 
fetal and neonatal complications. Maternal obesity is an important risk 
factor for the development of PE and therefore pre-conceptional 
weight reduction and lifestyle modications may help in decreasing 
the burden of the disease. This also assumes signicance in view of 
women with PE having increased risk of cardiovascular disease later 
on in life. Further research needs to be carried out to study the role of 
antenatal dietary, behavioural or lifestyle modications in gravid 
women with high BMI to prevent PE. 
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