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Abstract: 
Background: The association between pre-pregnancy Body Mass Index (BMI) and pregnancy outcomes remains 
a critical area of investigation, with implications for maternal and neonatal health. 
Methods: From December 2023 to November 2024, 100 pregnant women from ANMMCH, Gaya participated in 
this prospective cohort study. We analyzed pre-pregnancy BMI, gestational weight gain, GDM, and hypertension 
data. 
Results: Lower gestational weight gains and greater GDM and hypertension rates were associated with higher 
pre-pregnancy BMI. GDM was detected in 30% of obese, 20% of overweight, 10% of normal weight, and 5% of 
underweight women. Hypertension behaved similarly. 
Conclusion: The study found that greater pre-pregnancy BMI is linked to more GDM, hypertension, and 
decreased weight gain. These findings emphasize the need for pre-pregnancy weight management for better 
pregnancy outcomes. 
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Introduction

The interaction between pre-pregnancy Body Mass 
Index (BMI) and maternal health outcomes during 
pregnancy is a significant area of research, 
encompassing critical topics such as gestational 
weight gain, the onset of gestational diabetes 
mellitus, and pregnancy-induced hypertension [1]. 
The body mass index (BMI) during pregnancy is 
associated with health risks for both the mother and 
the fetus and serves as a reliable predictor of various 
pregnancy outcomes. Studies indicate that abnormal 
BMI values, whether elevated or reduced, 
significantly influence the risk of developing 
gestational diabetes and hypertension, which are 
primary contributors to maternal and perinatal 
morbidity and mortality [2,3]. 

Multiple factors, such as the mother's pre-pregnancy 
BMI, influence gestational weight gain, which is 
essential for the health of both the mother and the 
foetus. The Institute of Medicine (IOM) has 
established guidelines based on pre-pregnancy BMI 
to mitigate the risks associated with pregnancy-
related complications and to optimise gestational 
weight gain [4]. A significant proportion of 

pregnancies globally are impacted by gestational 
diabetes mellitus (GDM), which poses long-term 
health risks to both the mother and the foetus, 
including an increased likelihood of developing type 
2 diabetes in the future [5]. 

Severe health complications, such as eclampsia, 
renal failure, and elevated perinatal mortality, may 
arise from hypertension in pregnancy, including 
conditions like preeclampsia [6]. The relationship 
between maternal BMI and these diseases highlights 
the necessity for a comprehensive understanding of 
how prenatal maternal weight affects pregnancy 
outcomes. This study aims to examine the 
relationship between pre-pregnancy BMI and 
outcomes including gestational weight gain, the 
prevalence of gestational diabetes mellitus, and 
hypertension in expectant mothers. This research 
will lead to improved clinical guidelines and 
interventions designed to optimise maternal and 
foetal health according to pre-pregnancy BMI. 
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Methodology 

Study Design: This prospective cohort study aims 
to investigate the association between pre- 
pregnancy Body Mass Index (BMI) and gestational 
outcomes including weight gain, gestational 
diabetes mellitus, and hypertension. 

Study Population: From Gaya's outpatient 
department, ANMMCH will choose 100 pregnant 
mothers. Women in their first trimester with a 
confirmed singleton pregnancy between 18 and 45 
can enroll. Pregnant women with diabetes, chronic 
hypertension, autoimmune diseases, or renal disease 
are excluded. 

Study Period: The study will be conducted from 
December 2023 to November 2024. Participants will 
be followed throughout their pregnancy to collect 
data relevant to the study outcomes. 

Data Collection: Baseline data will be collected at 
recruitment using a standardised questionnaire and 
medical records. This data will include age, 
socioeconomic status, education, medical history, 
pre-pregnancy BMI, and pregnancy issues. BMI will 
be calculated from self-reported height and weight 
before pregnancy. The standard prenatal treatment 
approach includes screening for gestational diabetes 
and hypertension and tracking gestational weight 
gain at each trimester. 

Outcome Measures: 

• Gestational Weight Gain: Total weight gain 
from the first prenatal visit to delivery. 

• Gestational Diabetes Mellitus: Diagnosed by 
the oral glucose tolerance test (OGTT) as per 
the guidelines during 24-28 weeks of gestation. 

Hypertension: Blood pressure measurements taken 
during each prenatal visit. Gestational hypertension 
will be diagnosed if blood pressure exceeds 140/90 
mmHg on two occasions, at least 4 hours apart, with 
or without the presence of proteinuria after 20 weeks 
of gestation. 

Statistical Analysis: The study population's 
demographics and baseline characteristics will be 

compiled using descriptive statistics. The 
association between pre-pregnancy BMI and each 
research outcome will be explored using logistic 
regression models. Age, socioeconomic status, and 
historical pregnancy outcomes will be considered. 
Set the significance criterion at p<0.05. 

Results 

The pre-pregnancy BMI distributions among the 100 
pregnant women in this study indicated that 20% 
were classified as underweight, 50% as normal 
weight, 20% as overweight, and 10% as obese. The 
mean age of the participants was 28.4 years. 
Underweight women experienced the highest weight 
gain at 14.5 kg, while obese women had the lowest 
gain at 9.4 kg, resulting in an average gestational 
weight gain of 12.4 kg for the cohort. Fifteen percent 
of participants experienced gestational diabetes 
mellitus (GDM), with prevalence increasing 
alongside pre-pregnancy body mass index (BMI): 
5% among underweight women, 10% among 
normal-weight women, 20% among overweight 
women, and 30% among obese women. Similarly, 
12% of the study participants were diagnosed with 
hypertension, which was more prevalent among 
women with elevated BMIs: Five percent of 
participants were classified as underweight, seven 
percent as normal weight, fifteen percent as 
overweight, and twenty-five percent as obese.  

Statistical analysis using logistic regression revealed 
a strong association between elevated pre-pregnancy 
BMI and heightened risks of gestational diabetes 
(odds ratio [OR] 1.8, 95% confidence interval [CI] 
1.2-2.7, p = 0.004) and hypertension (OR 2.1, 95% 
CI 1.3-3.4, p = 0.001). Additionally, a negative 
correlation (p = 0.02) was observed between 
gestational weight gain and BMI, indicating an 
average loss of 0.8 kg for each unit increase in BMI. 
The results indicate that pre-pregnancy BMI has a 
significant impact on gestational weight gain, as 
well as the risk of gestational diabetes and 
hypertension. This highlights the importance of 
targeted health interventions prior to and during 
pregnancy to improve outcomes for both the mother 
and the foetus

 
Table 1: Participant Characteristics and Average Gestational Weight Gain by Pre-Pregnancy BMI 

Pre-Pregnancy BMI Category Number of Participants (%) Average Gestational Weight Gain (kg) 
Underweight (<18.5) 20 (20%) 14.5 
Normal weight (18.5-24.9) 50 (50%) 12.3 
Overweight (25-29.9) 20 (20%) 11.0 
Obese (≥30) 10 (10%) 9.4 

 
Table 2: Incidence of Gestational Diabetes Mellitus (GDM) by Pre-Pregnancy BMI 

Pre-Pregnancy BMI Category Number of GDM Cases Percentage (%) 
Underweight (<18.5) 1 5% 
Normal weight (18.5-24.9) 5 10% 
Overweight (25-29.9) 4 20% 
Obese (≥30) 3 30% 
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Table 3: Incidence of Hypertension by Pre-Pregnancy BMI 
Pre-Pregnancy BMI Category Number of Hypertension Cases Percentage (%) 
Underweight (<18.5) 1 5% 
Normal weight (18.5-24.9) 3.5 7% 
Overweight (25-29.9) 3 15% 
Obese (≥30) 2.5 25% 

 
Discussion 

The findings indicate a significant relationship 
between pre-pregnancy BMI and various gestational 
outcomes. Gestational weight gain was significantly 
lower in women with elevated pre-pregnancy BMI 
categories; however, these women exhibited a 
higher likelihood of developing hypertension and 
gestational diabetes mellitus (GDM). The findings 
align with previous research indicating that a higher 
prenatal BMI is associated with an increased risk of 
adverse pregnancy outcomes [7].  

Comparative research has revealed analogous 
patterns. Overweight and obese mothers exhibit a 
higher likelihood of experiencing gestational 
diabetes, preeclampsia, and caesarean delivery. 
Additionally, their infants are at an increased risk for 
congenital abnormalities and macrosomia, as 
indicated by a systematic review and meta-analysis 
[8]. This aligns with our findings that as BMI 
categories increased, the incidence of GDM and 
hypertension also rose progressively. Furthermore, 
consistent with our findings of an inverse 
relationship between BMI and weight growth, the 
research conducted by Liu et al. indicated that a 
higher pre-pregnancy BMI was significantly 
correlated with reduced gestational weight gain [9]. 

Recent studies further support our conclusions 
regarding hypertension. Our findings indicate that 
hypertension rates are significantly higher among 
individuals classified as overweight and obese. 
Bouthoorn et al. demonstrated that pre-pregnancy 
obesity and overweight substantially increase the 
likelihood of developing gestational hypertension 
[10]. The correlations underscore the importance of 
monitoring and managing weight prior to and during 
pregnancy to mitigate these risks. Future research 
must focus on intervention techniques that 
effectively manage BMI prior to pregnancy. Future 
research should focus on interventional trials to 
assess the effectiveness of pre-pregnancy weight 
management programs in reducing the incidence of 
gestational diabetes mellitus and hypertension. 
Additionally, longitudinal studies may be beneficial 
for monitoring long-term health outcomes for 
mothers and their offspring, contingent upon pre-
pregnancy BMI. A deeper comprehension of the 
biological mechanisms linking high body mass 
index to adverse pregnancy outcomes could lead to 
the formulation of specific treatments or preventive 
strategies [11]. 

 

Conclusion 

This study shows that pre-pregnancy BMI severely 
affects gestational outcomes, with greater BMI 
linked to gestational diabetes, hypertension, and 
lower weight growth. These findings emphasise the 
necessity for weight-management pre-pregnancy 
therapies to improve maternal and newborn health. 
Preconception care should include BMI 
management to improve pregnancy outcomes. To 
improve preventative and therapeutic care, future 
research should examine effective pre-pregnancy 
BMI management measures and the 
pathophysiological pathways linking BMI to 
pregnancy problems. 
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