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INTRODUCTION 

Obesity has considerable implications for general health 

and the development of diseases such as diabetes 

mellitus, coronary artery disease, stroke, and endometrial 

cancer. This increasing prevalence of obesity also 

constitutes a major problem in obstetric practice. It is 

well established that a strong association exists between 

obesity and the complications of pregnancy and 

delivery.1-3 Although these data were taken from the 

Western society, little data is available about the dilemma 

of obesity in our society. Rising national incomes and 

increased 'Westernization' is a major cause of increased 

levels of obesity in women in the developing countries.4 

In Iraq, between 1997 and 2007 the prevalence of obesity 

among women in reproductive age increased from 23.6 to 

25%.5 The rates of Cesarean Section in Baghdad city 

were 17.9,19 and 28.7% in 2007, 2009 and 2011; 

respectively, but the impact of obesity in this rise is not 

known.6,7 

Obesity is measured by body mass index (BMI) in kg/m2 

units.8 According to which, there are three categories: 

underweight (BMI <18.5kg/m2), normal weight (BMI 

25.0-29.9kg/m2) and obese (BMI >29.9kg/m2). Poobalan 

et al concluded, in a prospective controlled study, that the 

risk of CS was higher for women who were first-time 

mothers or overweight.9 In another prospective study, 

obese primigravida patients were found to have a higher 
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rate of labor induction and emergency CS than those with 

normal BMI.10  

Emergency CS is a cesarean section that is performed as 

labor fails to progress and deliver the baby. A recent 

study suggested that marriage is associated with a 

significant weight gain which is more immediately 

noticeable in women.11 Our society is not an exception to 

the rule; therefore, the problem of obesity in primigravida 

patients need to be addressed seriously. Obese women 

were found to be 6 times more likely to have cesarean 

section due to cephalo-pelvic disproportion or failure to 

progress than non-obese women.12 

The objective is to study the effects of maternal obesity 

(body mass index BMI >30) on the mode of delivery for 

primigravida patients.  

METHODS 

A prospective controlled study was conducted in a major 

obstetric hospital (Ibn al-Balady obstetrics and children 

hospital) that serves a major part of population in the 

eastern district of Baghdad. One hundred forty-one (141) 

patients were enrolled in this study; all of them visit the 

same center. 

Inclusion criteria  

• The criteria of inclusion comprised patients with no 

chronic diseases as hypertension, diabetes mellitus or 

other systemic diseases, patients with singleton 

pregnancy of >37 weeks, and with normal lie, 

cephalic presentation. 

Exclusion criteria 

• Multiparous patients were excluded.  

Antenatal care period was observed closely recording the 

body weight and height at the first trimester and 

monitoring the condition of the fetus as in any antenatal 

clinic. Informed consent was obtained from all of 

patients. Clinical and socio-demographic details were 

collected for subsequent analysis. The World Health 

Organization BMI categorization was used, i.e. 

underweight (BMI <18.5kg/m2), normal weight (BMI 

25.0-29.9kg/m2) and obese (BMI >29.9kg/m2. The BMI 

of each patient was obtained by dividing the weight in kg 

by the height squared in meters (m2).  

Subsequently, they were divided into three categories: 

normal, overweight, and obese. Morbidly obese patients 

were out of the scope of this study. At labor time, 

spontaneous vaginal delivery is initiated. Every 

subsequent event was recorded including the need for 

induction, uterine contractions and their frequency, status 

of the fetus, and cervical dilatation, the length of the 

second stage, and conversion to emergency CS. After 

delivery the baby’s weight for each patient was recorded.  

Statistical analysis 

Statistical analysis was performed using Data Analysis 

Add-in of Excel 2013 for Windows. The differences in 

the variables were evaluated by t-test or by One-way 

ANOVA test. The results were assessed at a confidence 

interval of 95% and at a significance level of p <0.05.  

RESULTS 

Twenty (20) of the 141 patients were lost to follow up 

and did not complete the study so we are left with 121 

patients. The age ranged between (19-36 years) with a 

mean of 25.5 years.  

 

Figure 1: BMI categories (percentage) in 121 patients. 

The BMIs ranged between (24.6 to 32.8) with a mean of 

24.6. Of the 121 patients 68 (56%) were normal, 33 

(27%) were overweight, and 20 (17%) were obese 

(Figure 1 and 2). 

 

Figure 2: BMI distribution in 121 patients by number. 

The mode of delivery for primigravida women for each 

of the three BMI categories is shown below. Eighty-two 

(68%) of the patients enrolled in the study had normal 

vaginal delivery without induction with normal progress 

of labor.  Most of them (61, 50%) are in the normal BMI 

category, 12 (10%) are overweight and 2 (1.6%) only are 
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obese. Only five (4%) of the normal BMI patients needed 

their labor to be induced, while the induced labor number 

was the same for overweight and obese BMI category 

(six). Twelve of twenty (10%) of the obese patients had 

emergency CS as an outcome for their pregnancy, as well 

as eight of thirty-three (6%) overweight women; and only 

two (1.6%) of the normal BMI category (Table 1). 

 

Table 1: Modes of delivery for 3 BMI categories. 

  Labor with induction Labor without induction C/S Total 

Normal 5 (4%) 61 (50%) 2 (2%) 68 (56%) 

Overweight 6 (5%) 19 (16%) 8 (6%) 33 (27%) 

Obese 6 (5%) 2 (2%) 12 (10%) 20 (17%) 

Total 17 (14%) 82 (68%) 22 (18%) 121 

 

The second stage of labor in all patients was 61 minutes 

in average with a range of (21-117) minutes, but it had a 

mean of 31 minutes in normal BMI category, 60 minutes 

in overweight, and 100 minutes in obese patients (Figure 

3). 

 

Figure 3: Length of second stage of labor. 

As shown in Figure 4, almost a linear relationship is seen 

between the BMI of the patient and the duration of the 

second stage (correlation coefficient =0.94) (Figure 4). 

 

Figure 4: Relation between duration of second stage of 

labor and BMI of the mother. 

It was shown that there was 53.71% of the new birth with 

weight range between 3.5-4kg. Another 23.96% of the 

newborn had weight range between 2.5-3kg and the rest 

had birthweight of 2-2.5kg (Figure 5). 

 

Figure 5: Child birth weight in 121 patients. 

Examining the relationship between birthweight and 

mother’s BMI showed that there is a linear relationship is 

seen between the BMI of the mother and the mean 

birthweight (correlation coefficient=0.95) (Figure 6). 

 

Figure 6: Child birth weight versus BMI of the 

mother. 
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In a similar way, child birth weight was found to be 

higher in obese mothers with an average of 3.73kg, while 

in overweight mothers it was 3.16kg and 2.73kg in 

normal BMI category BMI, with a strong correlation 

coefficient of 0.97. About 78% of the emergency CS 

performed was due to fetal distress, only 22% were 

caused by dystocia. T-test results of the outcome of 

pregnancy in each category are shown in Table 2. 

Table 2: Comparison of outcome of pregnancy in 3 

BMI categories. 

BMI categories 

compared 
p-value Significance 

Normal vs overweight 0.000844913 Yes: p<0.01 

Normal vs obese 3.006 x 10-9 Yes: p<0.01 

Overweight vs obese 8.045 x 10-5 Yes: p<0.01 

DISCUSSION 

The effect of obesity on the outcome of pregnancy has 

been the interest of many researchers over the last three 

decades for its prime importance mainly on the mother’s 

and child’s health and as a burden on obstetrics hospitals 

due to increasing number of cesarean sections done.13 It  

has  been  estimated  that  each  1%  decrease  in  the  

number  of obese  mothers  in  the  United  States  would  

translate  into 16,000 fewer CS  per  annum.14 

Dysfunctional active phase labor patterns have been 

recognized by Verdiales et al, in obese mothers as 

compared to lean women; mainly as arrest of dilatation 

leading to failure to progress, elongation of the second 

stage of labor and resulting in emergency CS as seen in 

15 of the obese patients enrolled in present study, 

moreover, an increased maternal BMI is associated with 

the risk of caesarean section due to dystocia according to 

Roman et al, as seen in 5 of 20 patients with a BMI of 

>30kg/m2.13,15 

The pre-pregnancy body weight is the least important 

factor to most of the women in our society and may be 

considered as a beauty privilege rather than a negative 

factor on the future pregnancy, but this may be 

overlooked by the obstetrician or the GP practitioners as 

these women become pregnant for the first time and show 

in antenatal care units, although they constitute only 17% 

of the primigravida patients. The outcome of the first 

pregnancy should be spontaneous vaginal delivery as a 

cesarean section may doom the woman for her life as she 

will not be allowed a normal vaginal delivery after the 

first CS. Another study found that there is a significant 

linear association between pre-pregnancy maternal 

corpulence (BMI) and risk of caesarean deliveries in 

pregnancies at term.16 In present study, elongation of 

second stage of labor and baby child weight were found 

to have such a linear relation with cesarean section. Table 

2 summarizes the outcome of pregnancy of the three 

categories and clearly shows a statistically significant 

difference between normal and each of overweight 

(p<0.05) and obese categories (p<0.01) on one side; and 

between overweight and obese ones (p<0.01) on the 

other. Obese patients have longer second stage of labor 

(p<0.01) and delivered babies with more birth weight 

(p<0.05). 

CONCLUSION 

More overweight and obese women are encountered in 

our obstetrics practice from the antenatal care to the 

delivery time, which constitutes a growing challenge on 

the outcome of pregnancy, duration of second stage of 

labor and baby birth weight. 

Recommendations 

Obese women should be advised to control their body 

weight before getting pregnant for the first time as this 

will significantly lower the rate of emergency CS. 
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