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Abstract 

Objectives: To determine the frequency of low, normal and high weight gain in pregnancy among 

primigravidas having normal pre-pregnancy BMI and to compare the frequency of cesarean section 

among these females with low, normal and high gestational weight gain at term.  

Study design: Descriptive case study.  

Place and duration of study: This study was done at unit III Lady Willingdon Hospital/KEMU Lahore for 

a duration of six months from 1.1.2015 to 30.06.2015. 

Methodology: One hundred and ninety women were selected through Non-Probability, Consecutive 

sampling technique. Weight and height of all women were recorded and gestational weight gain was 

calculated. Three groups were formed and women were followed up till delivery. Mode of delivery was 

noted and cesarean section was labeled. All this information was recorded through study proforma. The 

Statistical analysis was carried out using SPSS version 20. 

Results: Mean age of women included in the study was 26.55±4.93 years. The mean BMI of women 

was 23.05±1.75. The current mean weight of women at term was 66.14±6.73 kg. Total mean weight gain 

by the women was 13.87±4.83 kg. The gestational weight gain was low in 53(27.9%) women, 75(39.5%) 

women gained normal weight and 62(32.6%) women gained high weight. There were 108(56.84%) 

women who had cesarean section. Among these women 27(25%) had low weight gain, 33(30.6%) had 

normal weight gain and 48(44.4%) women had high weight gain. A statistically significant association 

was seen in between gestational weight gain and cesarean section. 

Conclusions: With high gestational weight gain, there are more chances of cesarean section and 

increased BMI during pregnancy is a common indication for cesarean section.  
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Introduction 

Prevalence of obesity in pregnancy has been 

increasing along with the prevalence of obesity in the 

general population.1 Over the past two-decade 

obesity is emerging as a major public health problem 

around the globe, overall incidence of obesity 

increases along with the number of women of 

reproductive age who are overweight or obese. In 

Canada,21% of the women are obese between the 

age of 20 to 39 and around one third of women in 

their reproductive age are obese in the USA.2 

Complications associated during pregnancy, labour 

and in the Perpeurium along with adverse neonatal 

outcomes like macrosomia, neural tube defects and 

stillbirth are more common in obese women.3 

It has been suggested that increased rates of labour 

induction and obstetrical interventions are observed 

in obese women, similarly, the progression of labour 

is significantly slower in these women along with the 

duration of labour, oxytocin requirements and 

cesarean delivery rates are also higher with 

increasing maternal body mass index (BMI).4 There 

appears to be a linear relationship between 

obstetrical interventions and maternal BMI.5 Weight 

for height measurement is expressed as body mass 

index (BMI) which is traditionally defined as weight in 

kilograms divided by height in meters’ square. 

Underweight are of BMI of less than 19.8, however, 

BMI of 19.8-26 &26-29 are categorized normal and 

overweight respectively. However, obesity is defined 

as a BMI > 29 and woman is said to be morbidly 

obese if her BMI is >35.6 In neonate birth weight is 

affected by Pre-pregnancy BMI independent of 

actual weight gain during pregnancy. Gestational 

weight gain(GWG) is defined as total weight gain 

during pregnancy at term (>37 weeks) minus the 

actual weight at the time of booking (<20 weeks of 

gestation), average GWG is around 12.5 kg7.Low 

weight gain is labeled if GWG is <12kg, normal 

weight gain is if GWG is 12-16kg, whereas, High 

weight gain if it is >16kg 

By keeping in mind, the maternal and neonatal 

complications it is necessary to identify appropriate 

interventions for weight management which are safe 

and effective in pregnancy. Available guidelines and 

reviews have limitations in their recommendations 

because of the few number of studies8. 

One study conducted on Iranian women, reported 

that among females with normal pre-pregnancy BMI, 

there are 41.4% females gain normal weight (12.5-

16kg) while almost 59% females gain abnormal 

weight, out of which 55% females gained low weight 

(<12.5Kg) and only 3.6% females gained high weight 

(>16kg). The rate of cesarean section among 

females with normal weight gain was 42% while 

among females with abnormal weight gain was 58%. 

The difference was high but the rate of cesarean 

section was also high among females with normal 

weight gain.9 Another study reported that among 

females with normal pre-pregnancy BMI, there are 

50.4% females gain normal weight (12-16kg), 21.5% 

females gained low weight (<12Kg) and 28.1% 

females gained high weight (>16kg). The rate of 

cesarean section among females with normal weight 

gain was 16%, 14% with low weight gain and 23% 

with high weight gain.10 

Obesity is a modifiable risk factor. Majority of 

females attending antenatal clinics are uneducated 

and become pregnant with suboptimal BMI. Mode of 

delivery is highly dependent on the weight of female 

at the time of delivery. Most of the females with more 

weight have to undergo cesarean section due to 

complications like CPD, shoulder dystocia or fetal 

distress. Variable results are present in literature. 

Moreover, no local study is available through which 

we can update guidelines for management and 

control of excessive or below normal weight gain. 

The rationale of our study was to determine the 

frequency of females with normal pre-pregnancy BMI 

which gain low, normal or high gestational weight 

and outcome in terms of mode of delivery. This study 

was designed with the aim to create awareness 

among females regarding obstetrical risk associated 

with obesity, so they can be properly educated to 

overcome obesity before conception and adequate 

weight gain in pregnancy by lifestyle modification 

and nutritional education. 

Methodology 

This study was carried out at Department of 

Obstetrics and Gynaecology unit III Lady Willingdon 

Hospital Lahore for a duration of six months from 

1.1.2015 to 30.06.2015. 
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Size of the sample was 190 cases, calculated with 

95% confidence level and 6% margin of error and 

taking an expected percentage of low weight gain 

21.5% in females with low gestational weight gain in 

primigravida’s at term. Their recruitment was done 

by Non-probability purposive sampling technique. 

Inclusion Criteria 

• Primigravida of age 18-35 years with singleton, 

cephalic presentation before 20 weeks of 

gestation (as assessed by Ultrasound) 

• women with normal pre-pregnancy BMI range 

from 19.8-26kg/m2. 

Exclusion Criteria  

• Multiple gestations (as assessed by Ultrasound) 

• Congenital anomalies (as assessed by 

Ultrasound) 

• Chronic hypertension (BP>140/90mmHg on 

medical record), H/o diabetes (BSR>140mg/dl), 

abnormal liver and renal function tests 

(AST>40IU, ALT>40IU, creatinine>1.2mg/dl). 

Females fulfilling the criteria were recruited in the 

study from antenatal clinic of Lady Willingdon 

Hospital, Lahore. After approval from the hospital 

ethical committee. Informed consent was taken. 

Demographic information was recorded. Weight and 

height were recorded and gestational weight gain 

was calculated. Three groups were formed and 

females were followed up till delivery.  Mode of 

delivery was noted and cesarean section was 

labeled. All this information was recorded through 

study proforma. The Statistical analyses was carried 

out by SPSS version 20. The quantitative variable 

like age, gestational age and gestational weight gain 

were taken as standard deviation and Mean. The 

qualitative variables like low, normal. high weight 

gain and cesarean section were calculated as 

percentage and frequencies. All the groups were 

compared for a cesarean section by using chi-

square test taking p<0.05 as significant. Stratification 

of data was done for age, economic status, 

employment status. Chi-square was applied post-

stratification with p<0.05 taken as a significant value. 

Results 

Mean age of women included in our study was 

26.55±4.93 years. Minimum and maximum age of 

women was 18 and 35 years. As per socioeconomic 

status 121(63.7%) women were in the 

socioeconomic class <10,000 and 69(36.3%) women 

were in the socioeconomic class 10,000-

50,000.133(70%) women were house wives and 

57(30%) of the women were employed. As long as 

the educational status of the women 82(43.2%) were 

primary pass, 41(21.6%) women were middle pass, 

46(24.2%) women were matric pass and 21(11.1%) 

women were graduate.  

(Demographic data of the women are shown in 

table I) 

Obstetrical history of women showed that mean 

body mass index of women was 23.05±1.75. 

Minimum and maximum body mass of women was 

20 and 26 respectively. The current mean weight of 

women at term was 66.14±6.73 kg. At this point 

minimum and a maximum weight of women was 55 

and 80 kg. Total mean weight gain by the women 

was 13.87±4.83 kg. Minimum and maximum weight 

gain was 5 kg and 20 kg. (Table-II). 

Table I: Demographic Data of the Study Groups 

Age Distribution of Women 

No of Cases 190 

Mean 26.55 

SD 4.93 

Minimum 18 

Maximum 35 

Socioeconomic Status 
Socioeconomic 

Status 

Frequency Percentage 

<10,000 121 63.7% 

10,000-50,000 69 36.3% 

>50,000 0 0% 

Total 190 100% 

Employment Status of Women 

Employment Status 

House Wife 133 70% 

Working Woman 57 30% 

Total 190 100% 

Educational Status of Women 

Educational Status 

Primary  82 43.2% 

Middle 41 21.6% 

Matric 46 24.2% 

Graduation 21 11.1% 

Total 190 100% 
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Table II: obstetrical history of women 

 Pre-Pregnancy 

BMI (Booking) 

Current 

Weight  

(At 

Term) 

Total 

Weight 

Gain in 

kg 

Mean 
23.05 66.14 13.87 

SD 1.75 6.73 4.83 

Minimum 20.0 55 5 

Maximum 26.0 80 20 

Out of 190women 53(27.9%) gained low weight, 

75(39.5%) women gained normal weight and 

62(32.6%) women gained high weight. (Table-III). 

 

Table III: Weight gain during pregnancy among 

primigravidae females 

Weight Gain Frequency Percentage 

Low Weight (<12 Kg) 53 27.9% 

Normal Weight Gain  

(12-16 Kg) 
75 39.5% 

High Weight Gain 

(>16 Kg) 
62 32.6% 

Total 190 100.0% 

 

Regarding the frequency of cesarean section there 

were 108(56.84%) women who had cesarean 

section. (Figure-1). 

 

Figure 1. Frequency of cesarean section among 

females. 

 

108 women had a cesarean section. Among these 

women 27(25%) had low weight gain, 33(30.6%) had 

normal weight gain and 48(44.4%) women had high 

weight gain. A statistically significant association was 

seen in between gestational weight gain and 

cesarean section. i.e. p-value=0.000 (Table IV). 

Discussion 

Weight gained during pregnancy can have profound 

effects on the current and future health of a woman 

and on her baby. The demographics studies have 

shown a dramatic change of pregnant women over 

the past decade; at conception, more women are 

overweight or obese.11 In 2010, based upon the 

recommendations by World Health Organization, the 

Institute of Medicine published revised pregnancy 

weight gain guidelines that are based on pregnancy 

body mass index (BMI) ranges, attaining within the 

recommended gestational weight gain ranges 

reduces maternal, fetal and newborn risks.12 

 Increased rates of labour induction and obstetrical 

interventions are more common in obese women. 

Similarly, Progression of labour is significantly slower 

in these women and oxytocin requirements is also 

increased13. Obesity has been identified as a 

modifiable risk factor for maternal and child health 

due to its adverse effects still number of gaps 

remain, however, it is associated with increased 

rates of cesarean section.14 

In our study, overall cesarean section rate was57% 

(108/190). Among these women 48(44.4%) had high 

weight gain during pregnancy, 33(30.6%) women 

had normal and 27(25%) women had low weight 

gain. In another study, Dietzet al. concluded that the 

rate of cesarean section was 41% among high 

weight gain women which is almost near to the rate 

reported in our study among obese women.15 Few 

other studies have also reported a linear relationship 

between BMI and cesarean delivery16.Caesarean 

section rate is 6 times more common in obese 

women due to cephalo-pelvic disproportion or failure 

to progress than non-obese women.17 

108(57%)

82(43%)

Yes No

Table IV: Comparison of cesarean section among 
females with different gestational weight gain 

   Cesarean 
Section  Total 

Yes No 

Low Weight  27(25%) 26(31.7%) 53(27.9%) 

Normal 
Weight Gain 

33(30.6%) 42(51.2%) 75(39.5%) 

High Weight 
Gain  

48(44.4%) 14(17.1%) 62(32.6%) 

Total 108 82 190 
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A recent study conducted at Iraq reported cesarean 

section rate as 28.1% among primigravida women 

with BMI >31.18 Cesarean Section rate among 

women with high weight gain in our study is quite 

high as that of reported by Waqar Al-Kubaisy in their 

study. i.e. (44.4% vs. 28.1%), this difference may be 

due to their study in a different population having a 

different pattern of obesity. In an Iranian study the 

rate of cesarean section increased from 30% in 

women with normal BMI to 56% in the women with 

BMI≥35.19 This rise of cesarean section rate could 

be due to variety of factors, including, unsuccessful 

induction of labor, delay in the first stage of labor, 

fetal macrosomia, fetal distress and the decision of 

obstetrician. 

Kominiarek al. after controlling for parity and prior 

cesarean section revealed the relative risk of 

delivery by C-section to be three times higher in 

multiparas with BMI≥40 than with the comparable 

group of BMI < 25. 20 Few other studies have shown 

a proportional increase in the risk of caesarian 

delivery with the rise of the level of maternal 

obesity21 22, proving the findings of our study. 

The existence of excess intra-abdominal adipose 

tissue itself could mechanically obstruct the 

progression of labor, which in turn compromise 

fetoplacental circulation leading to fetal distress and 

necessitating a caesarean section.  It is being 

claimed in several reports that there is an 

association between obesity and various factors, 

such as age, parity, occupation, economic & 

educational status, and lifestyle.23 24 In our culture 

these factors play a very vital role for women during 

pregnancy. limitations of our study were that 

demographic factors were not addressed in relation 

to the weight gain and mode of delivery. In future 

studies, will be designed to assess these factors, 

their relationship with mode of delivery and 

pregnancy weight gain. 

On the basis of results of our study, it can be said 

that the pre-pregnancy BMI has an association with 

the mode of delivery and has an influence on 

pregnancy outcome as well. Therefore, women with 

a high BMI need more care during pregnancy and 

childbirth which requires high expenses. In this 

regard, training, nutrition, health consultation, and 

reaching appropriate weight before pregnancy or 

even at the time of marriage should be highlighted 

which will enhance the mother and her infant’s 

wellbeing. 

Conclusion 

Thus, it has been concluded through results of this 

study that with high weight gain during pregnancy, 

there are more chances of cesarean section.  

Disclosure: This article is based from the thesis submitted to 

CPSP 2015 
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