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ABSTRACT 

Hypertensive disorders during pregnancy, particularly Pregnancy-Induced Hypertension (PIH), are a significant contributor 

to maternal and fetal morbidity and mortality, especially in developing countries. This prospective observational study 

investigates the relationship between Body Mass Index (BMI), gestational weight gain, and the occurrence of PIH among 

antenatal patients at Sri Lakshmi Narayana Institute of Medical Sciences, Pondicherry. A total of 250 pregnant women were 

included in the study, categorized based on their BMI and monitored for weight gain throughout pregnancy. Data on PIH 

incidence, mode of delivery, and neonatal outcomes were collected and analyzed. The results indicate a statistically 

significant association between BMI and PIH, with both underweight and obese women showing higher risks of developing 

PIH. Additionally, both inadequate and excessive gestational weight gain were found to be significant predictors of PIH. 

Women with higher BMI were also more likely to undergo Caesarean section or Instrumental Vaginal Delivery (IVD) 

compared to those with normal BMI. The study highlights the critical role of BMI and gestational weight gain in influencing 

pregnancy outcomes, emphasizing the need for targeted interventions and continuous monitoring to mitigate the risks 

associated with PIH. These findings underscore the importance of preconception counseling and antenatal care focusing on 

weight management for improving maternal and neonatal outcomes. 
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INTRODUCTION 

Hypertensive disorders of pregnancy are a 

significant public health concern, particularly in 

developing countries where they contribute to maternal 

and fetal morbidity and mortality [1]. Pregnancy-induced 

hypertension (PIH), a specific type of hypertensive 

disorder, is one of the most common medical 

complications during pregnancy [2]. Globally, the 

incidence of hypertensive disorders during pregnancy 

varies between 5% and 10%, with developing countries 

experiencing higher rates compared to developed regions 

[3]. Despite lower maternal mortality in developed 

countries, approximately 16% of maternal deaths 

worldwide are still attributed to hypertensive disorders 

[4]. The identification of risk factors associated with PIH 

is crucial for improving maternal and fetal outcomes.  

Several risk factors have been identified as contributing 

to the development of PIH, including nulliparity, 

advanced maternal age, high body mass index (BMI), 

gestational diabetes, multiple gestation, assisted 

reproduction, and pre-existing medical conditions such as 

chronic hypertension, antiphospholipid syndrome, and 

renal disease [5].    
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Among these, BMI is a critical factor. BMI is a simple 

and widely used anthropometric measure that represents 

the height/weight characteristics of an individual, often 

serving as an index of fatness [6]. Obesity, defined as a 

pregravid BMI greater than 30, is increasingly common 

among women of reproductive age and poses significant 

risks for both the mother and the child during pregnancy 

[7]. 

 Obesity during pregnancy has been associated 

with a range of adverse outcomes, including gestational 

diabetes, preeclampsia, cesarean delivery, and fetal 

macrosomia [8]. Recent studies have highlighted the 

global prevalence of obesity, with over 1.9 billion adults 

classified as overweight and 650 million as obese [9]. 

Obesity-related complications account for approximately 

2.8 million deaths annually, making it a critical public 

health issue [10]. In India, more than 135 million 

individuals are affected by obesity, driven by factors such 

as increased consumption of energy-dense foods, 

sedentary lifestyles, and inadequate healthcare services 

[11]. These trends have significant implications for 

maternal and child health, particularly in the context of 

hypertensive disorders during pregnancy. 

 Over the past two decades, large-scale 

epidemiological studies have established a clear link 

between obesity and hypertensive disorders during 

pregnancy [12]. Specifically, the risk of preeclampsia, a 

severe form of PIH, has been shown to double with every 

5-7 kg/m² increase in pre-pregnancy BMI [13]. The 

underlying mechanisms linking obesity and PIH are 

complex and multifactorial. Proposed pathways include 

increased cytokine-mediated inflammation, oxidative 

stress, dyslipidemia, and heightened sympathetic activity, 

all of which contribute to the development of 

hypertensive disorders during pregnancy [14]. The 

interest in the relationship between obesity and 

hypertensive disorders in pregnancy has grown 

significantly since the early 1990s, becoming a major 

public health concern by the 21st century [15]. 

Preeclampsia associated with obesity not only increases 

the risk of cardiovascular and metabolic diseases in 

mothers but also has long-term implications for the 

offspring [16]. This underscores the importance of 

addressing maternal BMI as a modifiable risk factor for 

improving pregnancy outcomes. 

 

AIM & OBJECTIVES 

Aim:  

The primary aim of this study is to investigate 

the correlation between body mass index (BMI), 

gestational weight gain, and the occurrence of pregnancy-

induced hypertension (PIH) in a cohort of antenatal 

patients at Sri Lakshmi Narayana Institute of Medical 

Sciences, Pondicherry. 

 

Objectives: 

1. To determine the occurrence of PIH among 

overweight and obese pregnant women: This 

objective focuses on assessing the prevalence of PIH 

in women with different BMI categories (normal 

weight, overweight, and obese) and evaluating the 

extent to which high BMI contributes to the risk of 

developing PIH. 

2. To examine the relationship between gestational 

weight gain and the development of PIH: This 

objective aims to explore how gestational weight 

gain, categorized as inadequate, adequate, or 

excessive, correlates with the incidence of PIH in 

pregnant women. The study seeks to determine 

whether excessive gestational weight gain is a 

significant predictor of PIH. 

 

Methodology 

 This study was designed as a prospective 

observational study conducted at Sri Lakshmi Narayana 

Institute of Medical Sciences, Pondicherry, over a one-

year period from May 1, 2015 to June 30, 2016. The 

study population comprised 250 antenatal patients who 

registered during their first trimester and met the 

inclusion criteria. The study aimed to collect 

comprehensive data on the participants' BMI, gestational 

weight gain, and the occurrence of PIH, among other 

variables. 

 

Inclusion Criteria 

1. Antenatal patients who registered before or at 12 

weeks of gestation: This criterion ensures that the 

study population includes only those patients who 

were under medical supervision from the early stages 

of pregnancy, allowing for accurate baseline 

measurements and monitoring. 

2. Patients attending the Antenatal Outpatient 

Department at Sri Lakshmi Narayana Institute of 

Medical Sciences, Pondicherry: This criterion 

ensures that all participants received standardized 

care and follow-up at the same medical facility, 

allowing for consistent data collection. 

 

Exclusion Criteria 

1. Pregnant women who were unbooked: Unbooked 

patients, or those who did not register for antenatal 

care, were excluded to ensure that all participants 

had consistent medical follow-up throughout their 

pregnancies. 

2. Pregnant women who registered after 12 weeks of 

gestation: Late registrants were excluded to avoid 

the potential confounding effects of unmeasured 

early pregnancy variables. 

3. Patients with chronic hypertension: Chronic 

hypertension is a known risk factor for PIH, and 
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excluding these patients helped isolate the effect of 

BMI and gestational weight gain on PIH. 

4. Patients with other medical disorders: Conditions 

such as diabetes, renal disease, heart disease, and 

multiple pregnancies were exclusion criteria to 

minimize confounding factors that could influence 

the development of PIH. 

 

Data Collection 

 During the initial visit, baseline measurements 

of height and weight were taken in the first trimester. 

Weight was measured using an analog weighing 

machine, and height was measured accurately using a 

stadiometer. BMI was calculated using the formula: 

weight (kg) divided by the square of height (m²). 

Gestational weight gain was monitored throughout the 

pregnancy, and its correlation with the development of 

PIH was analyzed using statistical methods. A structured 

proforma was used to collect data on various parameters, 

including age, parity, socioeconomic status (using the 

Modified Kuppuswamy Scale, 2020), blood pressure, 

BMI, gestational weight gain, mode of delivery, birth 

weight, and neonatal outcomes such as NICU admissions

. Investigations and management were carried out 

following standardized departmental protocols to ensure 

consistency in data collection and patient care. 

 

Statistical Analysis 

 The collected data were tabulated and analyzed 

using appropriate statistical methods. Descriptive 

statistics were used to summarize the data, while 

inferential statistics, such as chi-square tests and Fisher's 

exact tests, were employed to assess the associations 

between BMI, gestational weight gain, and the 

occurrence of PIH. The significance level was set at p < 

0.05 for all statistical tests.The table 1. presents the 

relationship between Body Mass Index (BMI) categories 

and the presence of Pregnancy-Induced Hypertension 

(PIH) in a study population of 250 individuals. In the 

underweight category (BMI <18.5), 10.2% of the 

individuals had PIH, while 16.4% did not, making up 

15.2% of the total population. The Fischer's Exact Test 

value for this group is 7.264, with a p-value of 0.022, 

indicating a statistically significant relationship between 

BMI and PIH. In the normal weight category (BMI 18.5-

24.9), 59.2% had PIH, and 67.2% did not, comprising 

65.6% of the study population. In the overweight 

category (BMI 24.9-29.9), 18.4% had PIH, while 12.9% 

did not, representing 14.0% of the total population. In the 

obese category (BMI >30), 12.2% had PIH, while 3.5% 

did not, accounting for 5.2% of the total population. 

Overall, 49 individuals in the study had PIH, making up 

100% of the PIH-present population, while 201 

individuals did not have PIH, representing 100% of the 

PIH-absent population. The significant p-value of 0.022 

suggests a statistically significant relationship between 

BMI categories and the presence of PIH. The highest 

percentage of PIH cases is observed in the normal weight 

category (59.2%), followed by overweight (18.4%), 

underweight (10.2%), and obese (12.2%) categories. 

These findings highlight the importance of monitoring 

BMI in pregnant women, as both extremes of BMI 

(underweight and obese) are associated with different 

risks of developing PIH. This underscores the need for 

further research to explore the underlying mechanisms 

and develop targeted interventions for women at risk. 

 The table examines the relationship between 

gestational weight gain and the presence of Pregnancy-

Induced Hypertension (PIH) in a study of 250 

individuals. Among those with inadequate weight gain 

during pregnancy, 44.9% developed PIH, while 61.7% 

did not, accounting for 58.4% of the total study 

population. The Chi-Square value for this group is 8.633, 

with a p-value of 0.007, indicating a statistically 

significant association between inadequate weight gain 

and the development of PIH. 

 In the group with adequate weight gain, 30.6% 

of the individuals had PIH, while 27.4% did not, 

representing 28.0% of the total population. Although this 

group showed a lower percentage of PIH compared to the 

inadequate weight gain group, it still highlights a notable 

relationship between weight gain and PIH risk. 

 For those with excessive weight gain, 24.5% 

developed PIH, while 10.9% did not, making up 13.6% 

of the total population. This suggests that both inadequate 

and excessive weight gain are associated with higher 

risks of PIH compared to adequate weight gain. Overall, 

49 individuals in the study had PIH, comprising 100% of 

the PIH-present population, while 201 individuals did not 

have PIH, making up 100% of the PIH-absent population. 

The significant p-value of 0.007 indicates a strong 

association between gestational weight gain and the 

likelihood of developing PIH. These findings underscore 

the importance of monitoring and managing gestational 

weight gain during pregnancy to reduce the risk of PIH, 

as both inadequate and excessive weight gain are linked 

to higher PIH prevalence. 

 The table explores the relationship between 

Body Mass Index (BMI) categories and the mode of 

delivery in a study population of 250 individuals. The 

modes of delivery are categorized as Normal Vaginal 

Delivery (NVD), Caesarean section, and Instrumental 

Vaginal Delivery (IVD). In the underweight category 

(BMI <18.5), 35 individuals (24.1%) had NVD, 4 

individuals (4.7%) underwent Caesarean section, and 5 

individuals (25.0%) had IVD. This group accounts for 

17.6% of the total study population. The Fisher's Exact 

Test value for this group is 10.452, with a p-value of 

0.023, indicating a statistically significant association 

between BMI and the mode of delivery. In the normal 
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weight category (BMI 18.5-24.9), 86 individuals (59.3%) 

had NVD, 52 individuals (61.2%) had a Caesarean 

section, and 7 individuals (35.0%) had IVD, making up 

58.0% of the total study population. This category 

represents the majority of participants and shows a 

diverse distribution of delivery methods. For the 

overweight category (BMI 24.9-29.9), 18 individuals 

(12.4%) had NVD, 22 individuals (25.9%) underwent 

Caesarean section, and 5 individuals (25.0%) had IVD. 

This group represents 18.0% of the total population and 

has a higher proportion of Caesarean sections compared 

to normal weight and underweight categories. 

In the obese category (BMI >30), 6 individuals 

(4.1%) had NVD, 7 individuals (8.2%) underwent 

Caesarean section, and 3 individuals (15.0%) had IVD, 

making up 6.4% of the total study population. This group 

shows the highest proportion of Caesarean sections and 

IVD relative to its size. Overall, 145 individuals had 

NVD, 85 had a Caesarean section, and 20 had IVD, 

comprising 100% of the study population across the 

different delivery modes. The statistically significant p-

value of 0.023 suggests that BMI is strongly associated 

with the mode of delivery. The findings indicate that 

individuals with higher BMI are more likely to have 

Caesarean or Instrumental Vaginal Deliveries compared 

to those with lower BMI, highlighting the importance of 

considering BMI as a factor in delivery planning and 

management.

 

Tables 1: Relationship of BMI Category with PIH 

BMI Category PIH 

Present 

% PIH 

Present 

PIH 

Absent 

% PIH 

Absent 

Total (Number 

& %) 

Fischer's 

Exact Value 

P-Value 

Underweight (<18.5) 5 10.2% 33 16.4% 38 (15.2%)  

 

 

7.264 

 

 

 

0.022 

Normal Weight (18.5-24.9) 29 59.2% 135 67.2% 164 (65.6%) 

Overweight (24.9-29.9) 9 18.4% 26 12.9% 35 (14.0%) 

Obese (>30) 6 12.2% 7 3.5% 13 (5.2%) 

Total 49 100% 201 100% 250 (100%) 

 

Table 2: Relationship between Gestational Weight Gain And PIH 

Gestational Weight Gain PIH Present % PIH 

Present 

PIH 

Absent 

% PIH 

Absent 

Total  

(Number & %) 

Chi-Square 

Value 

P-

Value 

Inadequate Weight Gain 22 44.9% 124 61.7% 146 (58.4%) 8.633 0.007 

Adequate Weight Gain 15 30.6% 55 27.4% 70 (28.0%)   

Excessive Weight Gain 12 24.5% 22 10.9% 34 (13.6%)   

Total 49 100% 201 100% 250 (100%)   

 

Table 3: Relationship between Mode of Delivery and BMI. 

BMI Category NVD 

(N) 

NVD 

(%) 

Caesarean 

(N) 

Caesarean 

(%) 

IVD 

(N) 

IVD 

(%) 

Total 

(Number & %) 

Fisher's 

Exact 

Value 

P-

Value 

Underweight 

(<18.5) 

35 24.1% 4 4.7% 5 25.0% 44 (17.6%) 10.452 0.023 

Normal Weight 

(18.5-24.9) 

86 59.3% 52 61.2% 7 35.0% 145 (58.0%)   

Overweight 

(24.9-29.9) 

18 12.4% 22 25.9% 5 25.0% 45 (18.0%)   

Obese (>30) 6 4.1% 7 8.2% 3 15.0% 16 (6.4%)   

Total 145 100% 85 100% 20 100% 250 (100%)   

 

DISCUSSION 

This study aimed to investigate the correlation 

between Body Mass Index (BMI), gestational weight 

gain, and the occurrence of Pregnancy-Induced 

Hypertension (PIH) in a cohort of antenatal patients. The 

findings demonstrate a statistically significant association 

between BMI and the development of PIH, as well as the 

mode of delivery. Notably, the normal weight category 

(BMI 18.5-24.9) exhibited the highest percentage of PIH 

cases, while both underweight and obese categories also 

showed notable associations with PIH. These results 

align with existing literature, which suggests that both 

low and high BMI are risk factors for adverse pregnancy 

outcomes, including hypertensive disorders [17-18]. 

The study further explored the relationship 

between gestational weight gain and PIH, revealing that 

both inadequate and excessive weight gain are 

significantly associated with a higher incidence of PIH. 
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This is consistent with previous research, which has 

shown that inadequate weight gain can be linked to 

nutrient deficiencies and placental insufficiency, while 

excessive weight gain is often associated with increased 

fat accumulation and metabolic disturbances, both of 

which contribute to PIH [19-20]. 

Regarding the mode of delivery, the study found 

that higher BMI is associated with a higher likelihood of 

Caesarean section and Instrumental Vaginal Delivery 

(IVD). Obese women, in particular, showed a 

significantly higher rate of Caesarean sections compared 

to their normal-weight counterparts. This finding 

corroborates previous studies that have reported an 

increased risk of Caesarean delivery among obese 

pregnant women, often due to complications such as 

macrosomia, dystocia, and increased surgical risks [21-

22]. 

The association between BMI, gestational 

weight gain, and adverse pregnancy outcomes 

underscores the importance of managing weight before 

and during pregnancy. This study highlights the need for 

healthcare providers to offer targeted interventions to 

pregnant women with abnormal BMI or gestational 

weight gain, potentially reducing the risk of PIH and 

other complications. 

 

CONCLUSION 

 In conclusion, this study identifies a significant 

relationship between BMI, gestational weight gain, and 

the occurrence of PIH. The findings suggest that both 

underweight and obese women are at increased risk for 

developing PIH, and that abnormal gestational weight 

gain further exacerbates this risk. Additionally, higher 

BMI is associated with an increased likelihood of 

Caesarean section and Instrumental Vaginal Delivery, 

indicating the need for careful monitoring and 

management of pregnant women with high BMI. These 

results emphasize the importance of preconception 

counseling and antenatal care focusing on weight 

management to improve maternal and fetal outcomes. 

Further research should aim to elucidate the underlying 

mechanisms linking BMI, gestational weight gain, and 

PIH, and to develop effective strategies for mitigating 

these risks in clinical practice. 

 

REFERENCES 

1. World Health Organization. (2011). WHO recommendations for prevention and treatment of pre-eclampsia and 

eclampsia. Geneva: World Health Organization. 

2. Roberts, J. M., & Lain, K. Y. (2002). Recent Insights into the Pathogenesis of Preeclampsia. Placenta, 23(5), 359-372. 

3. Duley, L. (2009). The Global Impact of Pre-eclampsia and Eclampsia. Seminars in Perinatology, 33(3), 130-137. 

4. Say, L., et al. (2014). Global Causes of Maternal Death: A WHO Systematic Analysis. The Lancet Global Health, 2(6), 

e323-e333. 

5. Sibai, B. M. (2003). Risk Factors for Preeclampsia. Clinical Obstetrics and Gynecology, 46(3), 456-466. 

6. World Health Organization. (2000). Obesity: Preventing and Managing the Global Epidemic. Report of a WHO 

Consultation. 

7. Cnattingius, S., et al. (1998). Pre-pregnancy Weight and the Risk of Adverse Pregnancy Outcomes. New England 

Journal of Medicine, 338(3), 147-152. 

8. Weiss, J. L., et al. (2004). Obesity, obstetric complications and cesarean delivery rate—a population-based screening 

study. American Journal of Obstetrics and Gynecology, 190(4), 1091-1097. 

9. Ng, M., et al. (2014). Global, regional, and national prevalence of overweight and obesity in children and adults during 

1980–2013: a systematic analysis for the Global Burden of Disease Study 2013. The Lancet, 384(9945), 766-781. 

10. World Health Organization. (2014). Global status report on noncommunicable diseases 2014. Geneva: World Health 

Organization. 

11. Ahirwar, R., & Mondal, P. R. (2019). Prevalence of obesity in India: A systematic review. Diabetes & Metabolic 

Syndrome: Clinical Research & Reviews, 13(1), 318-321. 

12. O'Brien, T. E., Ray, J. G., & Chan, W. S. (2003). Maternal body mass index and the risk of preeclampsia: a systematic 

overview. Epidemiology, 14(3), 368-374. 

13. Bodnar, L. M., Ness, R. B., Markovic, N., & Roberts, J. M. (2005). The risk of preeclampsia rises with increasing pre-

pregnancy body mass index. Annals of Epidemiology, 15(7), 475-482. 

14. Roberts, J. M., & Hubel, C. A. (2009). The Two Stage Model of Preeclampsia: Variations on the Theme. Placenta, 30, 

S32-S37. 

15. Steegers, E. A., von Dadelszen, P., Duvekot, J. J., & Pijnenborg, R. (2010). Preeclampsia. The Lancet, 376(9741), 631-

644. 

16. Barker, D. J. (1995). Fetal origins of coronary heart disease. BMJ, 311(6998), 171-174. 

17. Sibai, B. M., Dekker, G., & Kupferminc, M. (2005). Preeclampsia. The Lancet, 365(9461), 785-799. 

18. Hedderson, M. M., Gunderson, E. P., & Ferrara, A. (2010). Gestational weight gain and risk of gestational diabetes 

mellitus. Obstetrics & Gynecology, 115(3), 597-604. 



 
Kiran Kumar E, Vidyavathi C / ActaBiomedicaScientia. 2020; 7(2): 250-255. 

 
 

Page | 255 
 

19. Villar, J., Belizán, J. M., & de Onis, M. (2003). The differential prenatal growth patterns of the fetal skeleton and soft 

tissues: A longitudinal study. Obstetrics & Gynecology, 101(3), 453-458. 

20. Bodnar, L. M., Catov, J. M., Klebanoff, M. A., Ness, R. B., & Roberts, J. M. (2010). Prepregnancy body mass index 

and the occurrence of severe hypertensive disorders of pregnancy. Epidemiology, 21(3), 367-374. 

21. Leddy, M. A., Power, M. L., & Schulkin, J. (2008). The impact of maternal obesity on maternal and fetal health. 

Reviews in Obstetrics & Gynecology, 1(4), 170. 

22. Weiss, J. L., Malone, F. D., Emig, D., Ball, R. H., Nyberg, D. A., Comstock, C. H., ... & D’Alton, M. E. (2004). 

Obesity, obstetric complications and cesarean delivery rate–a population-based screening study. American Journal of 

Obstetrics and Gynecology, 190(4), 1091-1097. 

 

 

Cite this article:  

Kiran Kumar E, Vidyavathi C. (2020). Impact Of Body Mass Index And Gestational Weight Gain On Pregnancy-Induced 

Hypertension: A Prospective Observational Study: ActaBiomedicaScientia, 7(2): 250-255. 
 
 

 

 

 
Attribution-NonCommercial-NoDerivatives 4.0 International 


