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health problem worldwide, and its prevalence 
1 

has been increasing alarmingly. Nagpal TS et al. 
2 categorize BMI in two categories: BMI <25 kg/m

2 2and BMI >25kg/m .  High BMI during pregnancy 
is among the vital challenges in obstetrics due to 
the possible unfavorable impacts on the mother 

3-5
and fetus.  Maternal mortality, pre-eclampsia, 
gesta�onal diabetes mellitus (GDM), gesta�onal 
hypertension, and long-term health effects such 
as the onset of type 2 diabetes are among some 

6,7
of the adverse maternal outcomes.  The 
adverse neonatal outcomes include pre-term 

28

ABSTRACT
Objective: To compare short-term maternal and perinatal outcomes in women with normal BMI (<25 

2 2kg/m ) and high BMI (>25 kg/m ).
Study Design: Analytical cross-sectional study.
Place and Duration of Study: This study was conducted in the Department of Obstetrics and 
Gynecology at CMH Lahore from April 2023 to February 2024. 
Methods: The women's BMI at the first antenatal visit was noted by patient records, and they were 
categorized first antenatal visit noted from patient records, and they were categorized as having a 

2 2
normal BMI (<25 kg/m ) and high BMI (>25 kg/m ). Maternal outcomes considered were pre-
eclampsia, gestational hypertension, gestational diabetes, fever, prolonged surgery time, and 
postpartum hemorrhage. Perinatal outcomes considered were the mode of delivery, gestational age 
at delivery, duration of labor, APGAR score at 1 minute and 5 minutes, birth weight, birth condition, 
admission in neonatal ICU, neonatal mortality, and hypoglycemia.  For data analysis, SPSS version 26.0 
was used. The chi-square test was applied to evaluate the significance of the association between the 
variables. 
Results: Out of 151 women, 102 (67.5%) had normal BMI and 49 (32.5%) had a high BMI on their first 
antenatal visit. Increased frequency of gestational hypertension (P = 0.021), pre-eclampsia (P = 
0.0003), prolonged surgery time (P = 0.022), and macrosomia (P = 0.009) were found to be associated 
with high pre-pregnancy BMI. 
Conclusion: The study emphasizes a strong association between maternal pre-pregnancy BMI with 
gestational hypertension, pre-eclampsia, birth weight, and surgery time. It also calls attention to the 
need for increased prenatal and perinatal care so that appropriate protocol can be established for 
women with high pre-pregnancy BMI. 

Keywords: Body Mass Index, Gestational Hypertension, Perinatal Care, Pre-Eclampsia, Pregnancy 
Outcomes.
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Introduc�on
High Body Mass Index (BMI) has become a major



from low-income bracket (income <50,000 PKR). 
Pregnant women of any gesta�onal age and 
having record of pre-pregnancy BMI were 
included in this study while women with 
preexis�ng hypertension and preexis�ng 
diabetes mellitus were excluded from the study. 
Informed verbal consent was taken from 
par�cipants, ensuring confiden�ality. Demog-
raphic informa�on of women (age, BMI, parity, 
previous cesarean sec�on, educa�on and 
smoking history) along with their comorbidi�es 
(hypertension, diabetes, and pre-eclampsia) 
were noted from pa�ent records. They were 
categorized as normal BMI and high BMI. 

2Women with BMI less than 25 kg/m  were 
placed in the normal BMI category, while 

2
women with BMI equal to or more than 25 kg/m  
were considered to have a high BMI. The 
maternal and perinatal outcomes were then 
observed for these mothers.  Maternal 
outcomes considered were pre-eclampsia, 
gesta�onal hypertension, gesta�onal diabetes, 
fever, prolonged surgery �me and postpartum 
hemorrhage. Perinatal outcomes considered 
were mode of delivery, gesta�onal age at 
delivery, dura�on of labor, APGAR score at 1 
minute and 5 minutes, birth weight, birth 
condi�on, admission in neonatal ICU, neonatal 
mortality and hypoglycemia. The newborns 
were followed for 48 hours, and any mortality, as 
well as prolonged stay (more than 2 days) in the 
neonatal ICU, were also noted. The collected 
data was compiled on a specially designed 
proforma.
For data analysis, SPSS version 26.0 was used. 
Mean and standard devia�on were used for 
quan�ta�ve variables and frequencies and 
percentages for categorical variables. Chi-
square test was applied to evaluate the 
significance of associa�on between the 
variables. A P-value of less than 0.05 was 
deemed significant.
Results 
This study included 151 women who gave birth 
at CMH Lahore. The variables characteris�c of 
the par�cipants were analyzed. (Table-1).There 
were 102 (67.5%) women with normal  BMI and

birth, low or increased birth weight, and 
8,9 

neonatal mortality. The prolonged hospitali-
za�on associated with these adverse outcomes 
can significantly strain healthcare resources. 
Extended stays require addi�onal medical staff, 
more intensive care, and greater use of hospital 
facili�es and equipment, all of which increase 
opera�onal costs. This ripple effect can hinder 
the overall efficiency and capacity of healthcare 
ins�tu�ons, making the management of high 
BMI in pregnancy not only a clinical challenge 
but also an economic one.  
According to the Society of Obstetricians and 
Gynecologists of Canada (SOGC) Guideline 391, 
women with a higher BMI should receive 
focused prenatal care to lower their chance of 

10
having a difficult pregnancy.  Women with high 
BMI need assistance to lower their BMI before 
pregnancy and minimize gesta�onal weight 
gain.
There are limited studies in Pakistan that 
determine the rela�onship between maternal 
BMI and adverse pregnancy-related results. The 
aim of our study was to compare short-term 
maternal and perinatal outcomes in women 

2with normal BMI (<25 kg/m ) and high BMI (>25 
2kg/m ). Public awareness regarding the topic is 

necessary, especially in women at risk of poor 
maternal and neonatal outcomes. Our study 
highlighted the need for increased prenatal and 
perinatal care of these pa�ents. It can help plan 
the appropriate protocol for such pa�ents who 
present with high BMI. 
Methods
The analy�cal cross-sec�onal study was 
conducted in the obstetrics and gynecology 
department, CMH Lahore, between April 2023 
to February 2024 following the acquisi�on of 
ethical approval from the Ethical Review 
Commi�ee (approval number: 722/ERC/ dated: 
29-03-2023). The calculated sample size was 

2 2151, using the Cochran formula (n=Z p(1−p)/d ), 
having a 5% margin of error and 95% confidence 
level. Data collec�on was done using a non-
probability consecu�ve sampling technique.
The study was conducted on pregnant women 
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Table-1: Demographic Characteris�cs of Study Par�cipants (n = 151) 

Characteris�c    Frequency (%age)  

Age 

Up to 19 years  2 (1.3) 

20-34 years  129 (85.4) 

35-39 years (advanced) 18 (11.9) 

40-45 years (very advanced) 2 (1.3) 

 

Parity 

 

 

Primiparous 32 (21.2) 

Para 1 44 (29.1) 

Mul�parous (2-3 children) 57 (37.7) 

Mul�parous (4 or more children) 18 (11.9) 

Previous cesarean sec�on 
Yes  69 (45.7) 

No 82 (54.3) 

Smoking History 
Yes 0 

No 151 (100) 

 

Educa�on 

 

 

No formal educa�on  12 (7.9) 

Matric/O levels 37 (24.5) 

FSc/FA/A levels 24 (15.9) 

Graduate 49 (32.5) 

Postgraduate  29 (19.2) 

BMI on 1st antenatal visit 
Normal BMI (<25 kg/m2) 102 (67.5) 

High BMI (≥25 kg/m2) 49 (32.5) 

Table-2: Association of BMI with maternal outcomes (n = 151) 

Maternal outcome 
  

Normal BMI (<25 
kg/m2) n = 102 

High BMI (≥25 
kg/m2) n = 49 

Chi-Square 
value 

P-value*

Preeclampsia  
Yes 8 15 

0.0003 
No 94 34 

Gesta�onal Diabetes  
Yes 19 14 

0.166 
No 83 35

Gesta�onal 
Hypertension  

Chronic 5 9 

0.021 

   

Mild 12 7 

Absent 85 33 

Fever  
Yes 27 18 

0.197 
No 75 31 

Postpartum 
hemorrhage  

Yes 26 14 
0.688 

No 76 35 

Prolonged surgery �me 
Yes 12 13 

13.290 

1.916 

7.723 

1.667 

0.161 

5.224 0.022 
No 90 36 

*Chi-Square test 
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Table-3: Association of BMI with perinatal outcomes (n = 151) 

 
Perinatal outcome 

Chi-Square 
value

 P-value* 

Mode of delivery  
Vaginal 

3.150 0.207 Forceps Assisted 
Cesarean sec�on 

Gesta�onal age 
at delivery 

Extreme preterm (<28 
weeks) 

1.559 0.450 
Preterm (<37 weeks) 
Term (≥37 weeks)  

Dura�on of laor 
More than 3 hr 

8.525 0.074 Less than 3 hr 
Absent 

Birth weight 
<4000g 

6.889 0.009 
>4000g (Macrosomia) 

APGAR at 1 min 
≤7 

1.832 0.176 
>7 

APGAR at 5 mins 
≤7 

1.505 0.220 
>7 

Birth condition 
Live birth 

3.774 0.152 Stillbirth  
Fetal Death  

Admission in 
NICU 

Yes  
3.452 0.063 

No 

Yes  1.635 0.201 
Neonatal 
mortality 

No 

Neonatal 
hypoglycemia 

Yes  
1.470 0.225 

No 

Normal BMI 
(<25 kg/m2) 

n = 102 
41 
4 

57 

2 

10 
90 

31 
16 
55 

99 
3 

21 
81 

5 
97 

101 
0 
1 

16 
86 

1 
101 

3 
99 

High BMI 
(≥25 kg/m2) 

n = 49 
16 
0 

33 

0 

3 
46 

5 
11 
33 

42 
7 

15 
34 

5 
44 

46 
1 
2 

14 
35 

2 
47 

0 
49 

*Chi-Square test 

 49 (32.5%) women with a high BMI on their first 
antenatal visit. Majority of the women (85.4%) 
were aged between 20 to 34 years. Maternal and 
perinatal outcomes were compared in each of 
these groups. 
Among maternal outcomes (table-2),  a 
significant propor�on of women with high BMI 
(30.6%) experienced the onset of pre-eclampsia 
in contrast to those with a normal BMI (7.8%) (P 
= 0.0003). 32.7% of women with high BMI and 
16.6% of normal BMI women were associated 
with gesta�onal hypertension (P = 0.021). 

Prolonged surgery �me (table-2) was found in 
26.5% of women with high BMI as compared to 
11.7% of normal BMI women (P = 0.022).
Among perinatal outcomes (table-3), 14.3% of 
women with high BMI delivered macrosomic 
(>4kg) babies (P = 0.009). Macrosomic babies 
(>4kg) were delivered to 3 (2.9%) out of 102 
normal BMI women.
Discussion 
In this cross-sec�onal analy�cal study, high pre-
pregnancy BMI was found to be associated with 
increased frequency of gesta�onal hypertension 
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gesta�onal hypertension when compared to 
pregnant women who are normal weight.  

18

These studies support our results where 16.6% 
of women with normal BMI experienced 
gesta�onal hypertension and 7.8% of of women 
with normal BMI experienced pre-eclampsia. 

2
Whereas in women with BMI >25 kg/m , an 
increased rate of gesta�onal hypertension 
(32.7%) and pre-eclampsia (30.6%) was no�ced. 
The results demonstrate that a higher pre-
pregnancy BMI is linked with a significantly 
increased risk of gesta�onal hypertension (P = 
0.021) and pre-eclampsia (P = 0.0003).
Gesta�onal diabetes mellitus (GDM) is another 
chronic condi�on associated with mul�ple 
adverse consequences, including preterm birth, 
labor induc�on, instrumental delivery, cesarean 
delivery, pre-eclampsia, postpartum hemorrh-
age, s�llbirth, neonatal death, macrosomia, 
neonatal hypoglycemia, poor APGAR score and 
admission to neonatal ICU. This highlights the 
importance of preven�on of risk factors of 

19 
gesta�onal diabetes. A Chinese cohort study 
reveals that the odds ra�o in overweight 
pregnant women was 2.01 �mes higher 
suffering GDM compared to normal-weight 

18
pregnant women.  However, in our study no 
significant difference was seen in the number of 
pa�ents developing gesta�onal diabetes (P = 
0.166) in both groups. This can be explained by a 
generally high incidence of GDM in our country 

20,21(16.7%).
There is a higher risk of complica�on during 
surgery in women with high BMI and more 
chances of prolonged labor induc�on followed 

22by Cesarean Sec�on.  In our study, 11.7% of 
normal BMI women underwent prolonged 
surgery as compared to 26.5% of women with 
high BMI. This shows a significant associa�on 
between pre-pregnancy BMI and prolonged 
surgery �me (P = 0.022). 
It has been indicated in several studies that 
maternal obesity is an independent risk factor 

23 
for fetal macrosomia. High pre-pregnancy BMI 

24
increases the risk of macrosomia.  In our study, 
women with higher BMI (14.3%) had a 7–8-fold 
higher incidence of macrosomia than women 

(P = 0.021), pre-eclampsia (P = 0.0003), 
prolonged surgery �me (P = 0.022) and 
m a c r o s o m i a  ( P  =  0 . 0 0 9 ) .  T h i s  s t u d y 
demonstrates that the frequency of women 

2
with normal pre-pregnancy BMI (<25 kg/m ) was 
67.5%, while the frequency of women with high 

2pre-pregnancy BMI (≥25 kg/m ) was 32.5%. Our 
results are comparable with other studies 
conducted in Pakistan and Bangladesh, which 
show an increased trend towards overweight 
(23.9% and 40.1%) and obesity (6.3% and 

11-13
21.2%), respec�vely.  Studies conducted in US 
popula�on have shown 4% underweight, 47% 

14normal, and 48% overweight sta�s�cs.
Out of 102 women with normal BMI, 23.5% went 
into spontaneous labor, 23.5% underwent labor 
induc�on, and 52.9% delivered through 
cesarean sec�on. Comparing this with 49 
women with high BMI, 26.5% went into 
spontaneous labor, 6% underwent labor 
induc�on, and 67.3% delivered through 
cesarean sec�on. Kei et al., in 2018, has made 
observa�ons that women with a high pre-
pregnancy BMI were less likely to enter 

15 
spontaneous labor. In our study, frequencies of 
spontaneous labor were similar among both 
groups. However, there was a higher rate of 
induc�on of labor in females with a normal BMI. 
A higher incidence of cesarean sec�on has been 
observed in our study in women with high BMI 
as well as women with normal BMI. A possible 
explana�on for this is that high-risk cases like 
placenta previa, repeated scar pregnancies, and 
other obstetric-related complica�ons are 
referred from different medical centers to our 
ter�ary care hospital. Hence, the increased 
frequency of cesarean sec�ons irrespec�ve of 
BMI.
Gesta�onal hypertension and pre-eclampsia are 
common complica�ons that are linked to pre-

16 
pregnancy BMI. According to a Chinese study, 
women who were overweight or obese had 
1.92- and 5.06-fold higher risks of pre-
eclampsia, respec�vely, than women with 

17 
normal BMI. According to a different Chinese 
study, pregnant women who are overweight 
have a 2.80-fold increased risk of developing 
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transferred from other healthcare centers, 
w h i c h  m ay  i m p a c t  t h e  a n a l ys i s .  I t  i s 
recommended that similar studies be conducted 
in Pakistan with a bigger sample size and in more 
diverse socioeconomic groups. This will help to 
increase awareness regarding the importance of 
BMI in rela�on to pregnancy in women of 
Pakistan and help them understand the 
importance and means to have op�mum BMI 
before and during pregnancy to avoid 
unfavorable outcomes.
Conclusion
Our study calls a�en�on to the need for 
increased prenatal and perinatal care so that 
appropriate protocols can be established for 
women with high pre-pregnancy BMI. According 
to our research, there is a significant associa�on 
between a mother's BMI and gesta�onal 
hypertension, pre-eclampsia, neonatal birth 
weight, and prolonged surgery �me. Women 
should be targeted for health educa�on and 
healthy pre-pregnancy BMI for a healthy new 
genera�on.
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with normal BMI (2.9%). In a study by Gul et. al, 
in comparison to other BMI groups, women with 
normal pre-pregnancy BMI tended to have 
n o r m a l  b i r t h  we i g ht  n e o n ate s ,  w h i l e 
macrosomic babies were observed in women 

25
who had a high pre-pregnancy BMI.
High pre-pregnancy BMI was also found to be 
associated with significantly increased risks of 
preterm birth (PTB), large for gesta�onal age 

26 
(LGA), and neonatal ICU (NICU) admission.
NICU admissions were seen in 15.6% and 28.5% 
of  women with normal  and high BMI, 
respec�vely (P = 0.063). Majority of neonates 
were admi�ed in NICU for observa�on due to 
low APGAR scores, respiratory distress 

20syndrome and hypoglycemia.
Other outcomes such as low APGAR score (P = 
0.220),  s�l lbirth (P  = 0.152),  neonatal 
hypoglycemia (P = 0.225) and neonatal mortality 
(P = 0.201) were also studied but no significant 
difference between both groups was observed.
To avoid the adverse maternal and perinatal 
outcomes of high BMI, ini�a�ves must be 
developed and put into prac�ce. The best way to 
manage BMI is to combine a balanced diet with 
regular exercise, yet interven�ons that 
encourage lifestyle changes to control weight 
con�nue to be very difficult to implement. 
Before concep�on, women of reproduc�ve age 
should try to maintain a healthy weight and 
avoid gaining too much weight throughout the 
pregnancy. It is impera�ve to acknowledge 
p re co n c e p � o n  a s  t h e  i d e a l  s ta ge  fo r 
interven�on, and public health strategies can be 
crucial for interven�on with women of 
reproduc�ve age.
To our knowledge, there are limited studies on 
this topic in Pakistan. The present study, despite 
its limita�ons, managed to gather significant 
contextual informa�on explaining the difference 
of maternal and neonatal outcomes associated 
with pre-pregnancy BMI.
This study was conducted in a ter�ary care 
hospital where more women come from low-
income brackets, impeding the acquisi�on of 
data from a high-income bracket. In our ter�ary 
care hospital, most of the high-risk cases are 
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