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• Pre pregnancy BMI is weight of women before she conceives. Gestational weight gain is understood as the

weight gained before the women cincieves and prior to delivery.

• The pregestational body mass index (BMI) and gestational weight gain (GWG) are proved to be associated

with the placental development, blood sugar control, glucose tolerance, and insulin resistance. [1]

• Inappropriate GWG are at high risk of suffering with GDM, hypertensive disorder complicating pregnancy

(HDP), and other adverse pregnancy outcomes. [2]

• It is very necessary to explore the suitable GWG ranges to obtain good pregnant outcomes, and the exploration

of the appropriate range of weight gain during pregnancy has been ongoing.

• The accurate weight gain before pregnancy and during pregnancy is disputable. The GWG guidelines

developed by Institute of Medicine (IOM) in 1990 in USA and reviewed in the year 2009 are being used

universally. [3]

•Asian women of same age and BMI are comparatively shorter in height and weigh less and have more risk of

cardio metabolic diseases. Therefore, for Asian women the gestational weight gain guidelines needs to be

judiciously researched upon. [4]

• There are many studies still required in predicting pregnancy outcome, thereby defining recommended weight

gains in Asian Population. So, at each visit, there is need to emphasize on the importance of nutrition, exercise

and diet in each BMI groups.

INTRODUCTION

AIM & OBJECTIVES

• AIM: The association of pre-pregnancy Body mass index(BMI) and weight gain in antenatal period with

maternofetal consequences.

• OBJECTIVES:

1. To classify the patients according to pre-pregnancy BMI in groups as underweight, normal, overweight, obese

(WHO Asian guidelines)

2. To categorize the patient according to gestational weight gain in each BMI groups

3. To assess the pregnancy outcome in relation to different BMI .

4. To assess the pregnancy outcome according to weight, gain during antenatal period.

5. To evaluate the pregnancy outcome in correlation with gestational weight gain in patients with different BMI

groups.

MATERIAL & METHODS
• Study design: – A Prospective Observational study

• Study setting: – Obstetrics and Gynaecology department, TMMC & RC Moradabad

• Study population: - All antenatal patients aged 18 to 40 years

• Study duration: -18 month

• Sample size: – 155 Antenatal Patients

Inclusion Criteria:

All singleton pregnancies >18 yrs of age with normal glucose metabolism

Exclusion Criteria:

∙ Patients age <18 years (teenage pregnancy)

∙ Known case of diabetes mellitus and hypertension

∙ Multiple pregnancies.

∙ Pregnant women diagnosed with gestational diabetes mellitus.

∙ Undiagnosed congenital anomalies inevitable to life.

RESULTS

Table no. 1: Distribution of patients on the basis of gestational age (weeks)

Gestational age (Weeks) Frequency (n=155) Percentage
≤36 24 15.5%

37-40 122 78.7%
>40 9 5.8%

Mean±SD (minimum to maximum) 38.21±1.57 (32 to 42) Weeks

DISCUSSION

• Maternal early pre pregnancy body mass index (BMI) and weight gain during pregnancy

(GWG) are associated with various maternal and neonatal outcomes. Neonatal birth weight

affects the growth, development, childhood obesity, morbidity and mortality and can create a

large impact on the life of neonate.

• It has been observed that with increasing obesity, there is increased birth weight,

macrosomia, caesarean delivery, shoulder dystocia, and childhood obesity.

• In present study majority 122 (78.7%) of women had 37-40 weeks of gestational period.

Average gestational age was 38.21±1.57 weeks of all patients. On the basis of BMI, most 62

(40.0%) of patients had normal BMI followed by 37 (23.9%) obese, 31 (20.0%) underweight

and 25 (16.1%) were overweight. Findings were in collaboration with the findings of Aji AS

et al who researched upon the link between pre-pregnancy body mass index and gestational

weight gain and reported the mean age of the cases to be 29.7±5.6 years, 46.7% were having

normal body mass index. The mean gestational age was 38.88±1.91 weeks. [5]

• In our study majority 64 (41.3%) of women have gained 10.1 to 15 kg of weight during the

pregnancy. The mean weight gain during the pregnancy was 13.71±4.44 kgs, 70 (45.2%), 54

(34.8%) and 31 (20.0%) women had increased weight gain, appropriate weight gain and

decreased weight gain respectively during the pregnancy. Our findings were consistent with

the findings of Zhang S et al who reported 36.0% had excessive weight gain and 36.0% had

adequate weight gain while 28.0% had decreased wait gain.[6]

• The correlation of BMI categories with pregnancy outcome was statistically significant

(p<0.05). The findings in our study were comparable with the findings of Chen CN et al

which reported that pre-pregnancy overweight and obesity increased the hazards of diabetes

and hypertension during pregnancy, preeclampsia, preterm birth, caesarean section and

macrosomia. Females with more GWG carries a risk of preeclampsia, delivery through

caesarean section, and macrosomia. [7]. Obesity rates among pregnant women increased

from 11.2% in 2012 to 13.4 % in 2018, with age related weight gain. [8]

CONCLUSION

• This study emphasizes the necessity of pre-pregnancy counseling, which is essential

for appropriate weight growth throughout gestation and the preservation of a normal

BMI prior to conception.

• This study concluded that in overweight/obese women who gained more than

recommended weight gain were at higher risk of delivering macrosomic infants,

higher risk of caesarean section and preeclampsia.

• Normal weight and overweight women who gained less weight than recommended

had a protective effect.

• In underweight women who gained less than recommended had higher chances of

IUGR babies.

• The absence of national criteria for gestational weight gain necessitates further

research, as existing guidelines fluctuate by age group, ethnicity, and race. The

pre-pregnancy weight and weight gain during the antenatal period can influence

pregnancy outcomes hence, adopting a healthy lifestyle is essential for the well-

being of their kids.

• Consequently, both pre-pregnancy BMI and gestational weight gain are critical

determinants of the overall health of the mother and the infant.

REFERENCES
1. Zhu L, Chen S, Dai X. CTRP9 alleviates hypoxia/reoxygenation-induced human placental vascular endothelial cells impairment and mitochon drial dysfunction through activating AMPK/Nrf2 signaling. Tissue

Cell. 2023;85:102217.

2. Jia Y, Jiang H, Fu Y, Li Y, Wang H. Optimal range of gestational weight gain for singleton pregnant women: a cohort study based on Chinese specific body mass index categories. BMC Pregnancy and
Childbirth. 2024 May 31;24(1):399.

3. Council NR Weight gain during pregnancy: reexamining the guidelines. (National Academies Press, Washington, 2010).

4. Palaniappan LP, Wong EC, Shin JJ, Fortmann SP, Lauderdale DS. Asian Americans have greater prevalence of metabolic syndrome despite lower body mass index. Int J Obes. 2011; 35:393–400.

5. Aji AS, Lipoeto NI, Yusrawati Y, et al. Association between pre-pregnancy body mass index and gestational weight gain on pregnancy outcomes: a cohort study in Indonesian pregnant women. BMC Pregnancy 
and Childbirth 2022;22:492

6. Zhang S, Qiu X, Qin J, et al Effects of Maternal Pre-Pregnancy BMI and Gestational Weight Gain on the Development of Preeclampsia and Its Phenotypes: A Prospective Cohort Study in China. J. Clin. Med.
2022;11:5521.

7. Chen CN, Chen HS and Hsu HC. Maternal Prepregnancy Body Mass Index, Gestational Weight Gain, and Risk of Adverse Perinatal Outcomes in Taiwan: A Population-Based Birth Cohort Study. Int. J. Environ.
Res. Public Health 2020; 17 (1221): 1-11.

8. Almutairi FS, Alsaykhan AM, Almatrood AA. Obesity prevalence and its impact on maternal and neonatal outcomes in pregnant women: A systematic review. Cureus [Internet]. 2024; Available from:
http://dx.doi.org/10.7759/cureus.75262

Table no. 2: Distribution of patients on the basis of BMI

BMI (kg/m2) Frequency (n=155) Percentage
Underweight 31 20.0%

Normal 62 40.0%
Overweight 25 16.1%

Obese 37 23.9%
Mean±SD (minimum to maximum) 22.08±3.53 (16.0-30.5) kg/m2

Table no. 3: Distribution of patients on the basis of weight gain during pregnancy.

Weight Gain during pregnancy (kg) Frequency (n=155) Percentage
5-10 35 22.6%

10.1-15 64 41.3%
15.1-20 48 31.0%

>20 8 5.2%
Mean±SD (minimum to maximum) 13.71±4.44 (4.0-24.0) kg

Table no. 4: Association of BMI with pregnancy outcome in women who gained adequate weight.

Underweight Normal Overweight Obese P value

Preterm Labor
(n=6) 3 (50.0%)

2 (33.3%) 1 (16.7%) 0 (0.0%) 0.354

LSCS 
(n=32)

5 (15.6%) 21 
(65.6%)

4(12.5%) 2 (6.3%) 0.432

Preeclampsia
(n=3)

1 (33.3%) 1
(33.3%)

1 (33.3%) 0 (0.0%) 0.556

Macrosomia 
(n=2)

0 (0.0%) 0 (0.0%) 0 (0.0%) 2(100%) 0.317

Low Birth Weight
(n=8)

3 (37.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0.478

Post partum water 
retension

(n=1)

0 (0.0%)) 1 (100%) 0 (0.0%) 0 (0.0%) 0.860

Table no.5: Association of BMI with pregnancy outcome women who gained >recommended weight 

Underweight Normal Overweight Obese P value

Preterm Labor
(n=1)

0 (0.0%) 0 (0.0%) 1 (100%) 0 (0.0%) 0.367

LSCS 
(n=33)

3 (9.1%) 5(15.2%) 5(15.2%) 20 (60.6%) 0.004

Preeclampsia
(n=8)

1 (12.5%) 1 (12.5%) 3 (37.5%) 3 (37.5%) 0.002

Macrosomia 
(n=17)

0 (0.0%) 3(17.6%) 4 (23.5%) 10 (58.8%) 0.004

Low Birth Weight
(n=1)

1 (100%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0.274

Post partum water 
retension

(n=9)

1(11.1%) 5 (55.6%) 1 (11.1%) 2 (22.2%) 0.234

Table no. 6: Association of BMI with pregnancy outcome who gained less than recommended weight 

Underweight Normal Overweight Obese P value

Preterm Labor
(n=1) 1 (100.0%)

0 (0.0%) 0 (0.0%) 0 (0.0%) 0.391

LSCS 
(n=3)

0 (0.0%) 3
(100.0%)

0 (0.0%) 0 (0.0%) 0.301

Preeclampsia
(n=0)

0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0.302

Macrosomia 
(n=1)

0 (0.0%) 0 (0.0%) 0 (0.0%) 1(100%) 0.317

Low Birth Weight
(n=25)

10(40.0%) 14(56.0%) 1 (4.0%) 0 (0.0%) 0.478

Postpartum water 
retention

(n=0)

0 (0.0%)) 0 (0.0%) 0 (0.0%) 0 (0.0%) -

Table no. 5: Table showing correlation between different BMI categories and pregnancy outcome.

Variables BMI category

P Value
Pregnancy Outcome

Underweight 
(n=31)

Normal (n=62) Overweight (n=25) Obese (n=37)

Preterm labor (n=8) 4 (50.0%) 2 (25.0%) 2 (25.0%) 0 (0.0%) 0.082

LSCS (n=68) 8 (11.8%) 9 (13.2 %)
22 (32.4 %)

29 (42.6 %) 0.035

Preeclampsia (n=11) 2 (18.2%) 1 (9.1%) 1 (9.1%) 7   (63.6 %) 0.031

Macrosomia (n=20) 0 (0.0%) 3 (15.0%) 5 (25.0%) 12 (60.0%) 0.037

Low Birth Weight (n=34) 19 (55.9%) 14 (41.2%) 1 (2.9%) 0 (0.0%) 0.061

Post-Partum Water 
Retention (n=10)

1 (10.0%) 6 (60.0%) 1 (10.0%) 2 (20.0%) 0.589

Table no. 6: Table showing correlation between gestational weight gain and pregnancy outcome.

Adequate weight Increase weight
Decrease 

weight
P Value

Preterm labour (n=8) 6 (75.0%) 1 (12.5%) 1 (12.5%) 0.08
LSCS (n=68) 32 (47.1%) 33 (48.5%) 3 (4.4%) 0.021

Preeclampsia (n=11) 3 (27.3%) 8 (72.7%) 0 (0.0%) 0.103
Macrosomia (n=20) 2 (10.0%) 17 (85.0%) 1 (5.0%) 0.032

Low Birth Weight (n=34) 8 (23.5%) 1 (2.9%) 25 (73.5%) 0.041

Post-Partum Water 
Retention (n=10)

1 (10.0%) 9 (90.0%) 0 (0.0%) 0.123


