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Abstract 

Back ground: Obesity is an epidemic not only in developed countries but also in the 

developing world. Furthermore, obesity is becoming an increasingly common 

problem, both in general population and in women of the reproductive age. There is a 

growing body of evidence suggesting that obese pregnant women are at greater risk of 

a number of maternal and fetal complications of pregnancy. 

Objective: To study the influence of BMI on the mood of delivery, fetal body weight 

and post labour complications.   

Patients and methods: A cross sectional study was conducted at Daquk and Kirkuk 

general Hospital in Kirkuk governorate.  The study was carried out over 60 days 

extended from 15th of May to 15th of July2015. The study enrolled a total of 81 

nulliparous women in labour, with single tone fetus with vertex presentation. The 

demographic and clinical characteristics were gathered using a questionnaire and 

obstetrical examination performed for all included patients. 

Results: There were no women of this study participant with BMI of less than 20, 

while the predominant BMI in our study cohort was the 25 – 29.9. A 27.2% of the 

total rate of cesarean section (30.9%) is with BMI of ≥25. The obesity rate was more 

in urban. Post date (>42 wk) with a highest rate in women with BMI of ≥ 25. In 

addition, 69.1% (56/81) were delivered with vaginal delivery and 30.9% (25/81) were 

delivered by CS. Obesity do influence development of complications during 

pregnancy with risk of more than 8 times. The total percentage of CS (52%) with 

foetal complication which are the indication for cesarean section. The preterm labor 

was about 5 times in women with BMI of ≥25; the same pattern was demonstrated for 

post date. OR not confirmed presence of association between normal BMI and vaginal 

delivery. The highest post vaginal delivery complication rate was in women with BMI 

of ≥25, episiotomy was the most frequent one. Cesarean section, underweight and 

overweight fetus, preterm term labour and post date were more predominant in women 

with BMI of ≥25. More than halve of post date delivery was in women with BMI <25.  

Conclusion: obese and overweight women were with higher rate of cesarean section, 

preterm labour, postdate, and post vaginal delivery complications, however, these 

findings need to be confirmed in a large scale study. 

Key words: Obesity, BMI, cesarean section, preterm, postdate, vaginal delivery 

complications. 
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Introduction 

          Childbirth is a profound and powerful human experience and delivery methods, 

either vaginally or by caesarean section, is likely to impact on mothers feelings.[1]. 

Body mass index (BMI) is used to measure obesity, and it is defined as the ratio of 

body weight in kilograms divided by the square height in meters [2]. BMI is widely 

used to categorize the degree of obesity and to guide recommendations for weight gain 

during pregnancy [3]. Obesity has emerged as a major public health problem around 

the globe over the past two decades [4]. As the overall prevalence of obesity increases 

so does the number of women of reproductive age who are overweight or obese [5]. 

Obesity is an epidemic not only in developed countries but also in the developing 

world. Furthermore, obesity is becoming an increasingly common problem, both in 

general population and in women of the reproductive age [6]. There is a growing body 

of evidence suggesting that obese pregnant women are at greater risk of a number of 

maternal and fetal complications of pregnancy, including pre-eclampsia, caesarean 

section intrauterine death [7,8]. 

          Obesity negatively impacts the health of women in many ways. Being 

overweight or obese increases the relative risk of diabetes, hypertension and 

coronary artery disease in women. Women who are obese have a higher risk 

of low back pain and knee osteoarthritis [9]. Obesity negatively affects both 

contraception and fertility as well. Maternal obesity is linked with higher rates 

of cesarean section. Pregnancy outcomes are negatively affected by maternal 

obesity (increased risk of neonatal mortality and malformations).  

             Cesarean birth rates have risen dramatically during the past decade, 

reaching more than 50% in some regions of the world, despite a lack of 

evidence of any increase in obstetric emergencies [10]. The marked increase 

in primary elective cesarean delivery, particularly among women without an 

established medical indication, has stimulated debate in the medical 

community and heightened interest and publicity [11]. 

             Obesity is a growing global health problem, more than half of the 

adult women are overweight and almost 30% are obese. The problems 

associated with obesity, such as diabetes, hypertension, thrombo-embolism 

and coronary heart disease, are well described in the non-pregnant population, 

but the condition itself holds specific risks during the ante-, intra- and 

postpartum periods of the pregnant woman [12]. Of particular concern is the 

intrapartum period. Complications such as slow progress during labour and 

increased rates of caesarean section are best addressed proactively. For this 

reason certain sources advocate that all morbidly obese women be referred for 

evaluation of the pregnancy and planning of labour and delivery by an 

anesthetist and a specialist obstetrician [12,13]. 

Patients and methods 

Study population 

          An 81 nulliparous women in labor were recruited from labor unit and enrolled in 

the study. Their age range from 17 to 41 years with mean age of 23±2 years. The 

inclusion criteria are primigravida women, single fetus and cephalic presentation. 

While the exclusion criteria are: multiparty, multiple pregnancy, non cephalic 

presentation, obvious congenital abnormality confirmed by ultrasound, placenta 

previa, placental abraption, intrauterine death, and medical problem with pregnancy. 

The study design was approved by Tikrit University College of Medicine Ethical 

Committee and informed consent taken from each woman before enrollment in the 

study. 
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Study design 

           A cross sectional study was conducted at Daquk and Kirkuk General Hospital 

in Kirkuk Governorate. The study was carried out over 60 days extended from 15th of 

May to 15th of July 2015. 

Data collection:- 

          Maternal height and weight be for labor were taken, used to calculate BMI. It 

was calculated for each patient by using the formula: BMI (kg/m2) = Weight / 

Height2. Then the women were grouped into four categories with respect to their BMI: 

Under weight (≤20), normal (20-25), overweight (25-<30), obese (30-<35) and 

morbidly obese (≥35) [1]. Demographic, clinical and investigational characteristics 

were collected according to pre-pared questionnaire. 

Statistical analysis 

Data were analyzed by Statistical Package for Social Sciences (SPSS) 

software, version 16.  P value<0.05 was considered as statistically significant. 

Descriptive analysis and multivariable regression was used to calculate odd ratios 

(OR) with 95% confidence intervals (CI).  

Results 

Frequency Distribution of BMI 

          There was no women of this study participant with BMI of less than 20, while 

the predominant BMI in our study cohort was the 25 – 29.9 which forms 43.2% 

[35/81], followed by those with 30 – 34.9 which forms 30.9% [25/81]. In addition, 

BMI of 35 and above forms 14.8% [12/81] and those with BMI of 20-24.9 forms 

11.1% [9/81]. Thus only 11.1% of women included in this study are with normal BMI, 

Table 1.  

Caesarian Section Frequency in Relation to BMI. 

          The total frequency rate of caesarian section in our study population was 30.9% 

[25/81] and only 3.7% of such rate are with normal BMI, while 27.2% of the total rate 

of CS [30.9%]  are with BMI of ≥25. This indicated that only 3/25 [12%] of those with 

CS are with normal BMI and thus obesity was a risk factor for CS, Table 1. 

Frequency of BMI in Relation to Residence. 

          The distribution of  the study population in rural [49.4%, 40/81] and urban 

[50.6%, 41/81] areas about equal. In rural area, the highest rate [47.5%, 19/40] of the 

patients were with BMI  of 25-29.9 and only 15% [6/40] of women from rural area are 

with BMI of 20-24.9. However, in urban area, 39% [16/41] of women are with BMI of 

25-29.9 and 30-34.9 for each. In urban about half [7.3%, 3/41] of the rate of rural 

[15%, 6/40] are with normal BMI. The obesity rate was more in urban [92.6%, 38/41] 

than in rural [85%, 34/40] areas, Table 2.   

BMI in Relation to Pregnancy Duration. 

          The total incidence of preterm labor [<36 wk+6 d) was 6.2% [5/81], of them 

1.2% were with BMI of <25, while 5% were with BMI of ≥25. Post date [>42 wk] 

forms 23.5% [19/81] of total with a highest rate in women with BMI of 25-29.9 

[11.1%], followed by those with BMI of 30-34.9 [7.4%] and 3.7% in women with 

BMI of ≥35. Only 1.2% of post date were in women with BMI of <25. Although, 

29.7% of our cohort study were with pre and post date, 70.4% were with normal due 

of labor, Table 3. 
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Table 1.  Frequency of Cesarean Section in Relation to BMI 

 

Cesarean    BMI 

Total Section    20- 24.9 25-29.9 30-34.9 35- 

 

No   Cesarean 

section 

  Count 6 28 16 6 56 

% within CS 10.7% 50.0% 28.6% 10.7% 100.0% 

% within BMI 66.7% 80.0% 64.0% 50.0% 69.1% 

% of Total 7.4% 34.6% 19.8% 7.4% 69.1% 

 

Cesarean 

Section 

  Count 3 7 9 6 25 

% within CS 12.0% 28.0% 36.0% 24.0% 100.0% 

% within BMI 33.3% 20.0% 36.0% 50.0% 30.9% 

% of Total 3.7% 8.6% 11.1% 7.4% 30.9% 

Total  Count 9 35 25 12 81 

% within CS 11.1% 43.2% 30.9% 14.8% 100.0% 

% within BMI 100.0% 100.0% 100.0% 100.0% 100.0% 

% of Total 11.1% 43.2% 30.9% 14.8% 100.0% 

X2=2.93; P>0.05 

 

 

 

Table 2. Frequency of BMI in Relation to Residence 

 

Residence    BMI 

Total     20-24.9 25-29.9 30-34.9 35- 

Rural   Count 6 19 9 6 40 

% within Residence 15.0% 47.5% 22.5% 15.0% 100.0% 

% within BMI 66.7% 54.3% 36.0% 50.0% 49.4% 

% of Total 7.4% 23.5% 11.1% 7.4% 49.4% 

Urban   Count 3 16 16 6 41 

% within Residence 7.3% 39.0% 39.0% 14.6% 100.0% 

% within BMI 33.3% 45.7% 64.0% 50.0% 50.6% 

% of Total 3.7% 19.8% 19.8% 7.4% 50.6% 

Total  Count 9 35 25 12 81 

% within Residence 11.1% 43.2% 30.9% 14.8% 100.0% 

% within BMI 100.0% 100.0% 100.0% 100.0% 100.0% 

% of Total 11.1% 43.2% 30.9% 14.8% 100.0% 

X2=3.2; P>0.05 
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Table 3. BMI in Relation to Pregnancy Duration 

 

Pregnancy    BMI 

Total Duration    < 25 25-29.9 30-34.9 35- 

 

 

<36 week + 6 

day 

  Count 1 2 2 0 5 

% within pregnancy 

duration 
20.0% 40.0% 40.0% .0% 100.0% 

% within BMI 11.1% 5.7% 8.0% .0% 6.2% 

% of Total 1.2% 2.5% 2.5% .0% 6.2% 

 

 

37 week to 41 

week+6 day 

  Count 7 24 17 9 57 

% within pregnancy 

duration 
12.3% 42.1% 29.8% 15.8% 100.0% 

% within BMI 77.8% 68.6% 68.0% 75.0% 70.4% 

% of Total 8.6% 29.6% 21.0% 11.1% 70.4% 

 

 

>42 week 

  Count 1 9 6 3 19 

% within pregnancy 

duration 
5.3% 47.4% 31.6% 15.8% 100.0% 

% within BMI 11.1% 25.7% 24.0% 25.0% 23.5% 

% of Total 1.2% 11.1% 7.4% 3.7% 23.5% 

Total  Count 9 35 25 12 81 

% within pregnancy 

duration 
11.1% 43.2% 30.9% 14.8% 100.0% 

% within BMI 100.0% 100.0% 100.0% 100.0% 100.0% 

% of Total 11.1% 43.2% 30.9% 14.8% 100.0% 

X2=2.06; P>0.05 

 

Frequency of Vaginal Delivery in Relation to BMI 

          Higher vaginal delivery was demonstrated in pregnant women with BMI of 25-

29.9 in a rate of 34.6% [28/81], followed by women with BMI of 30-34.9 in a rate of 

19.8% [16/81]. While vaginal delivery rate was 7.4% [6/81] in women with normal 

body weight. In addition, 69.1% [56/81] were delivered with vaginal delivery and 

30.9% [25/81] were delivered by CS, Table 4. 

Frequency of Complications in Relation to BMI 

          Maternal complication was developed in 69.1% [57/81] of pregnant women and 

of these rate 34.6% in women with BMI of 25-29.9, followed in those with 30-34.9 

with a rate of 19.8%. However, the complication was with rate of 7.4% in women with 

normal BMI [20-24.9], while it was with a rate of  61.7% in obese women. Thus 

obesity does influence development of complications during pregnancy with risk of 

more than 8 times of that in women with normal BMI, Table 5. 

Frequency of Cesarean Section due to Foetal Complications. 

          Of the total number of CS [25 cases], 13 [52%] with foetal complication which 

are the indication for CS, while in 12 [48%] of the CS cases there were no foetal 

complications. Thus in about half of cases the decision for performance of CS is not 

right, Table 6. 
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Table 4. Frequency of Vaginal Delivery [VD] in Relation to BMI. 

 

Vaginal    BMI 

Total Delivery   < 25 25-29.9 30-34.9 35- 

 No  Count 3 7 9 6 25 

% within V D 12.0% 28.0% 36.0% 24.0% 100.0% 

% within BMI 33.3% 20.0% 36.0% 50.0% 30.9% 

% of Total 3.7% 8.6% 11.1% 7.4% 30.9% 

 Yes  Count 6 28 16 6 56 

% within V D 10.7% 50.0% 28.6% 10.7% 100.0% 

% within BMI 66.7% 80.0% 64.0% 50.0% 69.1% 

% of Total 7.4% 34.6% 19.8% 7.4% 69.1% 

Total Count 9 35 25 12 81 

% within V D 11.1% 43.2% 30.9% 14.8% 100.0% 

% within BMI 100.0% 100.0% 100.0% 100.0% 100.0% 

% of Total 11.1% 43.2% 30.9% 14.8% 100.0% 

X2=4.33; P>0.05 

 

 

Table 5. Frequency of Complications in Relation to BMI. 

Complication   BMI 

Total    < 25 25-29.9 30-34.9 35- 

  

 

 No 

 Count 3 7 9 6 25 

% within Complication 12.0% 28.0% 36.0% 24.0% 100.0% 

% within BMI 33.3% 20.0% 36.0% 50.0% 30.9% 

% of Total 3.7% 8.6% 11.1% 7.4% 30.9% 

 

 

Yes 

 Count 6 28 16 6 56 

% within Complication 10.7% 50.0% 28.6% 10.7% 100.0% 

% within BMI 66.7% 80.0% 64.0% 50.0% 69.1% 

% of Total 7.4% 34.6% 19.8% 7.4% 69.1% 

Total Count 9 35 25 12 81 

% within Complication 11.1% 43.2% 30.9% 14.8% 100.0% 

% within BMI 100.0% 100.0% 100.0% 100.0% 100.0% 

% of Total 11.1% 43.2% 30.9% 14.8% 100.0% 

X2=4.33; P>0.05 

 
 

Table 6. Frequency of Cesarean Section due to Foetal Complications. 

 

Variable  Number CS Percent CS 

Foetal complication 13 52 

No foetal complication 12 48 

Total 25 100 
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Foetal Body Weight in Relation to BMI 

          Foetal body weight in an descending pattern was 28.4%, 27.2%, 16%, 14.8%, 

and 13.6% for ≤ 2.5, 2.6-3, 3.1-3.5, 3.6-4, ≥4.1 respectively. In women with normal 

BMI, 88.8% [8/9] were with foetal body weight of ≤ 2.5 and 2.6 – 3 in a rate of  

44.4% for each. In women with BMI of 25-29.9, the highest rate [34.3% within BMI 

and 14.8% of total] of delivery outcome was with body weight of  2.6 – 3 and 3.1- 3.5. 

While in women with BMI 30-34.9, the highest rate of body weight of 3.6-4 in a rate 

of 36% within BMI and 11.1% of the total. In addition, women with BMI of ≥35, the 

foetal body weight was ≥4.1 in a rate of 50% within BMI and 7.4% of the total. The 

above results indicated an increase of foetal body weight with the increase of women 

BMI [X2=37.93; P=0.000], Table 7. 

 
Table 7. Foetal Body Weight (FBW) in Relation to BMI. 

Foetal   BMI 

Total 

Body 

Weight 

  

< 25 25-29.9 30-34.9 35- 

 

 

≤ 2.5 

 

 Count 4 6 1 0 11 

% within FBW 36.4% 54.5% 9.1% .0% 100.0% 

% within BMI 44.4% 17.1% 4.0% .0% 13.6% 

% of Total 4.9% 7.4% 1.2% .0% 13.6% 

 

 

2.6 – 3 

 Count 4 12 4 3 23 

% within FBW 17.4% 52.2% 17.4% 13.0% 100.0% 

% within BMI 44.4% 34.3% 16.0% 25.0% 28.4% 

% of Total 4.9% 14.8% 4.9% 3.7% 28.4% 

 

 

3.1 – 3.5 

 Count 0 12 8 2 22 

% within FBW .0% 54.5% 36.4% 9.1% 100.0% 

% within BMI .0% 34.3% 32.0% 16.7% 27.2% 

% of Total .0% 14.8% 9.9% 2.5% 27.2% 

 

 

3.6 –  

 Count 1 2 9 1 13 

% within FBW 7.7% 15.4% 69.2% 7.7% 100.0% 

% within BMI 11.1% 5.7% 36.0% 8.3% 16.0% 

% of Total 1.2% 2.5% 11.1% 1.2% 16.0% 

 

 

≥ 4.1 

 Count 0 3 3 6 12 

% within FBW .0% 25.0% 25.0% 50.0% 100.0% 

% within BMI .0% 8.6% 12.0% 50.0% 14.8% 

% of Total .0% 3.7% 3.7% 7.4% 14.8% 

Total Count 9 35 25 12 81 

% within FBW 11.1% 43.2% 30.9% 14.8% 100.0% 

% within BMI 100.0% 100.0% 100.0% 100.0% 100.0% 

% of Total 11.1% 43.2% 30.9% 14.8% 100.0% 

 

X2=37.93; P=0.000 
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Duration of Pregnancy in Relation to BMI<25 and ≥25 

          The preterm labor was about 5 times  in women with BMI of ≥25 [4.9%; 4/72]  

as compared to those with BMI of <25 [1.2%;1/9]. The same pattern was 

demonstrated for post date as it was with rate of 22.2% in women with BMI of  ≥25 

[18/72] and 1.2 in those with BMI of <25, Table 8.  

Vaginal Delivery Frequency in Relation to BMI<25 and ≥25 

          The frequency of vaginal delivery was 10.7% [6/56] in women with BMI of 

<25, while it was 89.3% [50/56] in those with BMI of ≥25 and OR not confirmed 

presence of association [OR=1.136; P>0.05] between normal BMI and vaginal 

delivery, Table 9. In addition, spontaneous vaginal delivery form a rate of 39.5%, 

while induced vaginal delivery form a rate of 22.2% in women with BMI of ≥25. 

While in women with BMI of <25, spontaneous vaginal delivery was demonstrated in 

6.2%, and induced vaginal delivery form a rate of 1.2%, Table 10. 

Complication Frequency in Relation to BMI<25 and ≥25 

          Post vaginal delivery complications developed in 69.1% [56/81] of the total 

study population and the highest was in women with BMI of ≥25. Within vaginal 

delivery group, complication rate was 89.3% [50/56] in women with BMI of ≥25, 

while it was 10.7% in women with BMI of <25. However, the OR not reaches 

significant levels which were influenced by sample size, Table 11. 

In women with BMI of ≥25, episiotomy as type of vaginal delivery complication 

forms the highest [29.2%] rate of complication followed by those with episiotomy and 

post-partum haemorrhage [15.3%]. However, vaginal tear form 5.6%, while 

episiotomy, vaginal tear and post-partum haemorrhage form 2.8%, but perineal tear 

and episiotomy form 2.8%. In women with BMI of <25, episiotomy was the 

predominant complication types and form 44.4%, followed by PPH which forms 

11.1%. Thus types of vaginal delivery complications in obese women are with wide 

range of types as compared to those with <25 BMI, Table 12.         

Caesarean Section Frequency in Relation to BMI<25 and ≥25. 

          Caesarean section was more predominant in women with BMI of ≥25 [88%, 

22/25], as compared to those with normal BMI [12%, 3/25], Table 13. 

Foetal Body Weight in Relation to BMI<25 and ≥25 

          In women with normal BMI, the predominant foetal weight was ≤2.5 and 2.6 -3 

in a rate of 44.4% [4/9] for each. While in obese and overweight women the 

predominant foetal weight was that of 3.1-3.5 [30.6%, 22/72], followed by foetal body 

weight of 26.4% [19/72]. The differences in frequency of foetal body weight in 

relation BMI stratification of <25 and ≥25 was significant [X2=12.42, P=0.014]. The 

frequency distribution of foetal body weight between women with normal weight and 

obese was confirmed by odd ratio [OR=14.15, P<0.02]. In addition, underweight and 

overweight were predominant in women with BMI of ≥25, Table 14.  

Frequency of haemoglobin levels in relation to BMI 

          Hb levels of less than 10 mg were demonstrated in 2.5%, 14.8%, 7.4% and 1.2% 

in women with BMI of <25, 25-29.9, 30-34.9 and ≥ 35 respectively. While the 

corresponding values in those with Hb of more than 10 mg were 8.6%, 28.4%, 23.5%, 

13.6%, respectively, Table 15.  
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Table 8. Duration of Pregnancy [PD] in Relation to BMI<25 and ≥25 

 

Pregnancy     BMI 

Total Duration    <25 ≥25 

 

 

<36 week + 6 

day 

  Count 1 4 5 

% within PD 20.0% 80.0% 100.0% 

% within BMI25 11.1% 5.6% 6.2% 

% of Total 1.2% 4.9% 6.2% 

 

 

37 week to 41 

week+6 day 

  Count 7 50 57 

% within PD 12.3% 87.7% 100.0% 

% within BMI25 77.8% 69.4% 70.4% 

% of Total 8.6% 61.7% 70.4% 

 

 

>42 week 

  Count 1 18 19 

% within PD 5.3% 94.7% 100.0% 

% within BMI25 11.1% 25.0% 23.5% 

% of Total 1.2% 22.2% 23.5% 

Total  Count 9 72 81 

% within PD 11.1% 88.9% 100.0% 

% within BMI25 100.0% 100.0% 100.0% 

% of Total 11.1% 88.9% 100.0% 

X2=1.13; P>0.05 

 

Table    9. Vaginal Delivery (VD) Frequency  in Relation to BMI<25 and ≥25 

 

Delivery method    BMI 

Total     <25 ≥25 

 
 
No vaginal 
delivery 

  Count 3 22 25 

% within VD 12.0% 88.0% 100.0% 

% within BMI25 33.3% 30.6% 30.9% 

% of Total 3.7% 27.2% 30.9% 

 
 
 
Vaginal 
delivery 

  Count 6 50 56 

% within VD 10.7% 89.3% 100.0% 

% within BMI25 66.7% 69.4% 69.1% 

% of Total 7.4% 61.7% 69.1% 

Total  Count 9 72 81 

% within VD 11.1% 88.9% 100.0% 

% within BMI25 100.0% 100.0% 100.0% 

% of Total 11.1% 88.9% 100.0% 

X2=0.03; P>0.05 

OR=1.136 [0.26-4.96], P=0.05 
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             Table 10. Vaginal Delivery Types (VDT) Frequency  in Relation 

              to BMI<25 and ≥25 

 

Vaginal    BMI 

Total Delivery    <25 ≥25 

 
 
Cesarean section 

  Count 3 22 25 

% within VDT 12.0% 88.0% 100.0% 

% within BMI25 33.3% 30.6% 30.9% 

% of Total 3.7% 27.2% 30.9% 

 
 
Spontaneous 
vaginal delivery 

  Count 5 32 37 

% within VDT 13.5% 86.5% 100.0% 

% within BMI25 55.6% 44.4% 45.7% 

% of Total 6.2% 39.5% 45.7% 

 
Induced vaginal 
delivery 

  Count 1 18 19 

% within VDT 5.3% 94.7% 100.0% 

% within BMI25 11.1% 25.0% 23.5% 

% of Total 1.2% 22.2% 23.5% 

Total  Count 9 72 81 

% within VDT 11.1% 88.9% 100.0% 

% within BMI25 100.0% 100.0% 100.0% 

% of Total 11.1% 88.9% 100.0% 

              X2=0.89; P>0.05 

 

          Table   11. Complications Frequency  in Relation to BMI<25 and ≥25 

 

    BMI 

Total Complication    <25 ≥25 

 
 
No 
complication 

  Count 3 22 25 

% within VD 12.0% 88.0% 100.0% 

% within BMI25 33.3% 30.6% 30.9% 

% of Total 3.7% 27.2% 30.9% 

 
 
 
Complication 

  Count 6 50 56 

% within VD 10.7% 89.3% 100.0% 

% within BMI25 66.7% 69.4% 69.1% 

% of Total 7.4% 61.7% 69.1% 

Total  Count 9 72 81 

% within VD 11.1% 88.9% 100.0% 

% within BMI25 100.0% 100.0% 100.0% 

% of Total 11.1% 88.9% 100.0% 

          X2=0.03; P>0.05 

          OR=1.136 [0.26-4.96], P>0.05. 
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                Table  12.Complication (COMP) Types Frequency  in Relation to 

                BMI<25 and ≥25 

 

Complication   BMI 

Total    <25 ≥25 

 

 

Absent 

 Count 4 31 35 

% within COMP 11.4% 88.6% 100.0% 

% within BMI25 44.4% 43.1% 43.2% 

% of Total 4.9% 38.3% 43.2% 

 

 

Episiotomy 

 Count 4 21 25 

% within COMP 16.0% 84.0% 100.0% 

% within BMI25 44.4% 29.2% 30.9% 

% of Total 4.9% 25.9% 30.9% 

 

 

 

Vaginal tear 

 Count 0 4 4 

% within COMP .0% 100.0% 100.0% 

% within BMI25 .0% 5.6% 4.9% 

% of Total .0% 4.9% 4.9% 

 

Post  

partum  

haemorrhage 

(PPH) 

 Count 1 0 1 

% within COMP 100.0% .0% 100.0% 

% within BMI25 11.1% .0% 1.2% 

% of Total 1.2% .0% 1.2% 

 

 

Episiotomy 

Perineal tear 

 Count 0 2 2 

% within COMP .0% 100.0% 100.0% 

% within BMI25 .0% 2.8% 2.5% 

% of Total .0% 2.5% 2.5% 

 

 

Episiotomy, PPH 

 Count 0 11 11 

% within COMP .0% 100.0% 100.0% 

% within BMI25 .0% 15.3% 13.6% 

% of Total .0% 13.6% 13.6% 

 

 

Vaginal tear, PPH 

 Count 0 1 1 

% within COMP .0% 100.0% 100.0% 

% within BMI25 .0% 1.4% 1.2% 

% of Total .0% 1.2% 1.2% 

 

 

Episiotomy, 

vaginal tear, PPH 

 Count 0 2 2 

% within COMP .0% 100.0% 100.0% 

% within BMI25 .0% 2.8% 2.5% 

% of Total .0% 2.5% 2.5% 

Total Count 9 72 81 

% within COMP 11.1% 88.9% 100.0% 

% within BMI25 100.0% 100.0% 100.0% 

% of Total 11.1% 88.9% 100.0% 

                 X2=11.14; P>0.05 
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                       Table 13.Cesarian Section (CS) Frequency  in Relation to BMI<25 and ≥25 

 

CS    BMI 

Total     <25 ≥25 

 
 
No 

  Count 6 50 56 

% within CS 10.7% 89.3% 100.0% 

% within BMI25 66.7% 70.8% 70.4% 

% of Total 7.4% 63.0% 70.4% 

 
 
 
 
Yes 

  Count 3 22 25 

% within CS 12.0% 88.0% 100.0% 

% within BMI25 33.3% 29.2% 29.6% 

% of Total 3.7% 25.9% 29.6% 

Total  Count 9 72 81 

% within CS 11.1% 88.9% 100.0% 

% within BMI25 100.0% 100.0% 100.0% 

% of Total 11.1% 88.9% 100.0% 

                         X2=0.08; P>0.05, OR=0.82 (0.188-3.604), P>0.05. 

 

      Table  14.Foetal Body Weight  in Relation to BMI<25 and ≥25. 

 

Foetal 

Body 

   

BMI 

Total Weight   <25 ≥25 

 

 

≤ 2.5 

 

 Count 4 7 11 

% within Fetal bodyweight 36.4% 63.6% 100.0% 

% within BMI25 44.4% 9.7% 13.6% 

% of Total 4.9% 8.6% 13.6% 

 

 

2.6 – 3 

 Count 4 19 23 

% within Fetal bodyweight 17.4% 82.6% 100.0% 

% within BMI25 44.4% 26.4% 28.4% 

% of Total 4.9% 23.5% 28.4% 

 

 

3.1 – 3.5 

 Count 0 22 22 

% within Fetal bodyweight .0% 100.0% 100.0% 

% within BMI25 .0% 30.6% 27.2% 

% of Total .0% 27.2% 27.2% 

 

 

3.6 –  

 Count 1 12 13 

% within Fetal bodyweight 7.7% 92.3% 100.0% 

% within BMI25 11.1% 16.7% 16.0% 

% of Total 1.2% 14.8% 16.0% 

 

 

≥ 4.1 

 Count 0 12 12 

% within Fetal bodyweight .0% 100.0% 100.0% 

% within BMI25 .0% 16.7% 14.8% 

% of Total .0% 14.8% 14.8% 
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      X2=12.42; P=0.014; OR=14.15, P<0.02. 

 

Table 15. Haemoglobin (Hb) Value Frequency in Relation to BMI 

 

Hb    BMI 

Total     < 25 25-29.9 30-34.9 35- 

<10   Count 2 12 6 1 21 

% within Hb10 9.5% 57.1% 28.6% 4.8% 100.0% 

% within BMI 22.2% 34.3% 24.0% 8.3% 25.9% 

% of Total 2.5% 14.8% 7.4% 1.2% 25.9% 

≥10   Count 7 23 19 11 60 

% within Hb10 11.7% 38.3% 31.7% 18.3% 100.0% 

% within BMI 77.8% 65.7% 76.0% 91.7% 74.1% 

% of Total 8.6% 28.4% 23.5% 13.6% 74.1% 

Total  Count 9 35 25 12 81 

% within Hb10 11.1% 43.2% 30.9% 14.8% 100.0% 

% within BMI 100.0% 100.0% 100.0% 100.0% 100.0% 

% of Total 11.1% 43.2% 30.9% 14.8% 100.0% 

X2=3.32; P>0.05 

 

Discussion 

          Obesity is a common problem in both developed and developing countries with 

impact on community health.  The present study indicated that only 11.1% of women 

included in this study are with normal BMI. Unfortunately, it seems that 88.9% of our 

study cohort are prone to develop the side effects of obesity. Gaur et al [14] study 

conducted in India found that the majority of studied population, 54.4% were of 

normal body weight but 37.2% underweight and 8.4% were overweight.  

          An Australian study on more than 14,000 pregnant women found that 34% were 

overweight, obese or morbidity obese [15]. However, the present study shows that 

88.9% of the pregnant women included in the study were obese or overweight, but 

none are underweight. In a USA one third of women of reproductive age are reported 

to be obese [16,17]. Graves et al [18] in a Canadian study reported normal BMI in 

52.1%, whereas 20.6% were overweight and 17.4% were obese. An increasing trend 

towards obesity was found over the last two decades and 45.7% of our pregnant 

population has a BMI greater than 30, which is higher to that reported for UK in 2005 

[19]. 

          Cesarean section was the method of delivery in 30.9%  and 27.2% of the total 

rate of CS are with BMI of ≥25. This finding indicated that obesity and overweight 

was a risk factor for CS. This findings was in consistent to that reported by others 

[14,18,20-24].  
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          Reported studies suggested that method of delivery is influenced by obesity [25] 

and cesarean section rates increased with the increase in BMI [19,20]. The present 

study was restricted to nulliparous women at term to ensure homogenicity of the study 

population. The risk of cesarean section was 3.7% in women with BMI of less than 25 

and increased to 11.1% in those with BMI of 30-34.9. However, then decline to 7.4% 

in women with BMI of  ≥35. Thus the distribution of cesarean section in relation to 

BMI with bell shape pattern and plateau at BMI of 30-34.9. 

          Rezaie et al [20] in a recent study reported a linear pattern of frequency for 

cesarean section in relation to BMI. In addition, Mantakas and Farrell [23] in a large 

scale study of nulliparous women reported an increase of cesarean section from 

18.2%in women with normal BMI to 40.6% in those with BMI of >40. Comparison of 

obese women to those with normal BMI has significantly higher rates of cesarean 

section [26, 27]. Barau et al [28] and Rezaie et al [20] have described a linear 

association between maternal BMI and the risk of cesarean section. In addition, 

obesity is an independent risk factor for failed trial of labour after previous cesarean 

section [29-31]. Previous studies have shown a proportional increase in the risk of 

cesarean section corresponding to the level of maternal obesity [22,26,28,33-36]. 

           The exact cause of increase in cesarean section rate among obese women is not 

fully understood. The increase in cesarean section rate may be due to cephalo-pelvic 

disproportion [26], failure to progress [37], intrauterine growth restriction [38], 

presenting as foetal distress [27], and fat deposition in the maternal pelvis, [39] or the 

obstetrician decision or patients demand. 

          Labour in overweight and obese women is slower than in women with a normal 

weight [24]. The presence of intra abdominal adipose tissue interferes mechanically 

with foetal passage and obstructs the progression of labour [39]. In addition, 

myometrium in obese women contracted with less force and frequency and had less 

Ca2
+ flux that of women with a normal weight and thus obesity may impair the ability 

of the uterus to contract in labour [40]. Wray [41] reported that elevated cholesterol 

level has been shown to decrease uterine contractibility and obese women are more 

likely to have elevated cholesterol levels than women with normal weight. Cholesterol 

elevation may lead to subsequent higher incidence of dysfunctional labour in obese 

women and increase the practice of cesarean section [20]. Differences in decision 

making which may be influenced by patients demand, private medical work, and 

patient unsatisfaction in governmental health care delivery may lead to increase in rate 

of cesarean section. Furthermore, foetal complication forms 52% as a cause for 

cesarean section.  

          BMI of ≥25 frequency was higher in women from urban than those from rural 

areas; however, the difference was not statistically significant. Thus residence not 

significantly influences BMI in our studied population. This finding was consistent 

with that reported in Moroccan population [42]. However, to illustrate such link a 

large scale study need to be performed. One of the important finding of the present 

study was high cesarean rate [30.9%]. This finding confirms the importance of 

understanding the causes or contributing factors and presenting approaches for 

avoiding or reducing cesarean section. This and reported studies [20,22,23,43-45] 

show that obese and overweight women were more likely to required cesarean section 

compared with women with normal BMI. 

          Obesity was with risk on foetal health as this study indicated. Both preterm 

labour and postdate labour were with more incidence in overweight and obese women 

than in those with normal weight. Kiran et al [19] detected a higher incidence of 

postdates and induction of labour in women with increased BMI. Although an 
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increased risk of postdates been previously demonstrated, these women do appear to 

require induction of labour [46]. Graves et al [18] reported that obese women were 

twice as likely to undergo induction for postdates. 

           Vaginal delivery rate was 69.1% in our study cohort and its pattern with BMI 

about with normal distribution as it was 7.4% in women with BMI of 20 – 24.9 and 

those with BMI ≥35, while it was 34.6% for BMI of 25-29.9 and 19.8% for BMI of 

30-34.9. Vaginal delivery was more predominant in women with BMI of >25, 

however, induced vaginal delivery was 22 times in women with BMI of >25 as 

compared to those with BMI of <25. Mochhoury et al [42] in Moroccan population 

suggest high vaginal delivery rate in women with BMI of <25 as compared to those 

with BMI of >25. Reported studies suggest that forceps' delivery was high with 

overweight women [14,19,47].  Recently, Ngoga et al [37] reported vaginal delivery 

rate of 65% in women with morbid obesity and 98.6% in control group, while the rate 

of induction of labour was 36% and 3.3% for obese and control group respectively. 

Graves et al [18] reported that 21.7% of women included in their study cohort were 

experienced induction of labour and the induction was significantly related to BMI. 

Accumulating evidence suggests that obesity contributes to the increased rates of 

labour induction [19,46,48] and obstetrical intervention [49,50]. In obese women 

labour progression was slower than in normal weight women [24,26]. 

           The present study shows that maternal complication of vaginal delivery was too 

much high [69.1%] indicating the possibility of malpractice. However, 61.7% of the 

above rate was in women with BMI of ≥25. Thus obesity does influence development 

of complications during pregnancy with risk of more than 8 times of that in women 

with normal BMI. However, OR not confirm an association between BMI and 

maternal complications studies in this study and not reach a significant levels which 

was influenced by sample size. In women with BMI of ≥25, episiotomy as type of 

vaginal delivery complication forms the highest [29.2%] rate of complication followed 

by those with episiotomy and post-partum haemorrhage [15.3%]. However, vaginal 

tear form 5.6%, while episiotomy, vaginal tear and post-partum haemorrhage form 

2.8%, but perineal tear and episiotomy form 2.8%. 

          In women with BMI of <25, episiotomy was the predominant complication 

types and form 44.4%, followed by PPH which forms 11.1%. Thus types of vaginal 

delivery complications in obese women are with wide range of types as compared to 

those with <25 BMI. In obese women perineal tear and episiotomy were reported in 

47.7% and 9% respectively, while in control group the corresponding values were 

11.7% and 4.4% respectively [37]. Perineal tear was 23% in women with BMI of >30 

and 6.9% in those with BMI <20 in Moroccan women [42].  

          Vaginal delivery complications may be a cascade of events with the starting 

point being postdates, and then a difficult induction leading to other interventions [19]. 

Perineal tears were not increased in Kiran et al [19] study cohort due to postdates, 

although it has been reported  by others[51],  and vaginal and perineal tears rate was  

11.1%  in women with BMI of >25. The perineal and vaginal tears disparities between 

different studies perhaps because cesarean section was practiced more often than 

vaginal delivery. 

          Maternal complication mainly is a result of labour sequences. Blood loss 

increased with the increase in cesarean section rate; however, obese women who had 

vaginal delivery also had excessive blood loss over 500 ml when compared with those 

with a BMI of 20-30 [19]. The present study confirm these finding as post partum 

haemorrhage was demonstrate in 17.3% in women with BMI >25, while it was 1.2% 
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in women with BMI of <25. This finding was consistent to that reported by others 

[46;51]. 

          This study and that reported in literature clearly demonstrate the increased risk 

associated with overweight and obese and thus this group of pregnant women needs to 

be regarded as '' risk group''. Antenatal care monitoring and follow up must be 

arranged for such group and their regular attending to primary health care centre must 

be compulsory. 

          Ducarne et al. [52] found out that the average weight of newborns was 

influenced by the BMI of their mothers, and there were also a greater number of 

children in these obese patients who were macrocosmic. Mochhoury et al [42] they 

observed that pregestational high body mass index combined with high weight gain 

was a low factor risk for low birth weight outcome. Cnattingius et al.[39] confirmed 

the idea and stated that overweight protects against low birth weight. However, this 

not that case in the present study findings. Our finding indicated that low birth weight 

was demonstrated in 8.9% in women with BMI of ≥25, while it was 4.9% in women 

with BMI of <25. In addition, overweight fetuses was demonstrated in 14.8% in 

women with BMI of ≥25, while nil recorded in those with BMI of <25. Therefore, 

pregestational, at labour BMI and gestational weight gain are major factors in 

determining birth weight.  Nesbitt et al. [53] stated that the risk of shoulder dystocia is 

increased by 5% for newborn whose weight is between 4,000 and 4,250 g and by 21% 

for newborns whose weight is between 4,750 and 5,000 g. Thus 14.8% of baby 

delivered to women with obese and overweight women are with risk of development 

of shoulder dystocia. 

            Foetal overweight was increased with the increase of BMI, it was with zero 

rate in women with BMI of 20-24.9 and increased to 3.7% in women with BMI of 25-

34.9 and then increased to 7.4% in women with BMI of ≥35. However, foetal 

underweight was with a rate of 4.9% in women with BMI of 20-24.9 and increased to 

7.4% in those with BMI of 25-29.9 and then reduced to 1.2% and 0% for women with 

BMI of 30-34.9 and ≥35 respectively. Thus the pattern of association between 

maternal BMI and foetal birth weight was not the same for underweight and 

overweight babies, but contrasted to each other. Odd ratio (OR) confirmed a highly 

significant influence of at labour maternal BMI on foetal body weight.  

            Normal birth weight observed in 71.6%, while underweight or overweight 

children were born in cases of extremes of BMI but with reverse trend. A finding that 

was consistent to that reported by others [14,  47,54, 55]. OR confirmed the 

association between increase in foetal body weight and increased in maternal BMI 

[OR=14.15, P<0.02]. In addition, underweight and overweight were predominant in 

women with BMI of ≥25 and such association was reported in other studies with high 

OR [14] or 1.5 to 3 [47,54,55].  In a recently reported study [37] birth weight was 

3.516 Kgm in women with morbid obesity while it was 3.008 Kgm in control. in 

addition, other study reported a double risk of baby macrosomia in women with BMI 

of >30 as compared to those with BMI of <30 [19]. Other studies reported increased 

macrosomia rate in relation to increased maternal BMI [42,56,57]. Risk of 

underweight baby was more in underweight and overweight women and thus 

maintaining of normal BMI during pregnancy is very important to achieve healthy 

pregnancy outcomes. 

          The present study indicated a positive association between duration of 

pregnancy and maternal BMI, preterm labour was demonstrated about 5 times in 

women with BMI of ≥25 as compared to those with BMI of <25. In addition, the 

postdates was 18.5 times in those with BMI of ≥25 than in those with BMI of <25. 
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However, normal pregnancy duration was demonstrated in 7.1 times in women with 

BMI of ≥25 than those with BMI of <25. Gestation period was significantly longer in 

women with morbid obesity than in control [37]. Women with BMI of >30 were at 

increased risk of postdates pregnancy and more likely to require induction of labour 

[19]. 

          Comparison between women with BMI of <25 and ≥25 stratification, this study 

indicated that induced vaginal delivery was 18.5 time, maternal complications was 

8.33 times, cesarean section was 7 times, foetal overweight was 14.8 times, 

underweight baby was 1.8 times   in obese and overweight than in normal weight 

women. These findings agreed to that reported previously for different geographical 

areas [14,42]. 

          Pawalia et al [58] in a systematic review that included 121 studies reported that 

obesity overweight was associated with many pre-, peri-, and post natal complications. 

The studies performed in the last decade indicated a significant association between 

obesity and overweight and pregnancy outcome complications [59-76]. Risk of 

anaemia in pregnant women was 4.7 times in underweight women as compared to 

normal weight women. However, in the present study the higher rate of anaemia 

[14.8%] was demonstrated in women with BMI of 25-29.9, while it was 2.5% in 

women with BMI of <25 and 23.4% in those with BMI of >25. In addition, the ratio of 

>25/<25 BMI was 9.36 times in women with Hb of <10 g/dl, while it was 7.6 in 

women with Hb of >10 g/dl. Verma and Shrimali [77], found that underweight women 

are with high incidence of anaemia. Additionally, Mocking et al [78] in a comparative 

study reported that women with high BMI are with higher haemoglobin level during 

their antenatal follow up.   

            In conclusion, obese and overweight women were with higher rate of cesarean 

section, preterm labour, postdate, anaemia, and post vaginal delivery complications, 

however, these findings need to be confirmed in a large scale study.  
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