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Abstract 
Introduction: Obesity is one of the major risk factors for various adverse outcomes for mother and fetus. This study aimed to 
determine the prevalence and perinatal, intrapartum, and neonatal outcomes of obese women giving birth in Kosovo from January 
2019 to December 2020. 
Methods: This retrospective cohort study used data from the Ferizaj Hospital system. We analyzed the pregnancy and birth data 
(mother-child pairs) to assess maternal body mass index and its associations with pregnancy risk factors and childhood health 
outcomes in this population. 
Results: In the overall study population ages 18-45 years, the prevalence of maternal pregnancy obesity was 59%. More than 
half of maternal obesity (673/1052) was in severe and severe obesity categories at 44.8% and 19.2% respectively. Maternal 
obesity was inversely associated with preterm birth among those older than 30 years (adjusted OR 0·89, 95% CI [0.63–1.28]), 
but positively associated with preterm birth among those aged 30 years or younger (adjusted OR 0·921, 95% CI [0.92–2·37]). 
Furthermore, women with pregnancy obesity, compared to those who did not have obesity, were more likely to report hypertension 
during pregnancy, gestational diabetes, and C-section delivery with a p-value <0.05. 
Conclusion: The findings of this study suggest that the greatest risk of extremely preterm birth was observed in obese women. 
Also, maternal obesity was associated with increased pregnancy and birth complication rates. We recommend promoting healthy 
lifestyle changes that could reduce the prevalence of preterm birth among obese women.
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Resumen 
Introducción: La obesidad es uno de los principales factores de riesgo adversos para la madre y el feto. Este estudio tuvo como 
objetivo determinar la prevalencia y los resultados perinatales, intraparto y neonatales de las mujeres obesas que dan a luz en 
Kosovo desde enero de 2019 hasta diciembre de 2020. 
Métodos: Este estudio de cohorte retrospectivo utilizó datos del sistema del Hospital Ferizaj. Se analizaron los datos del embarazo 
y el parto (pares madre-hijo) para evaluar el índice de masa corporal materno y sus asociaciones con los factores de riesgo del 
embarazo y los resultados de salud de la infancia en esta población. 
Resultados: En la población general del estudio de 18 a 45 años, la prevalencia de obesidad materna en el embarazo fue del 
59%. Más de la mitad de la obesidad materna (673/1052) se encontraba en las categorías de obesidad grave y severa, con un 
44,8% y un 19,2% respectivamente. La obesidad materna se asoció de forma inversa con el parto prematuro entre las mayores 
de 30 años (OR ajustado 0-89, IC 95% [0,63-1,28]), pero se asoció de forma positiva con el parto prematuro entre las menores 
de 30 años (OR ajustado 0-921, IC 95% [0,92-2-37]). Además, las mujeres con obesidad en el embarazo, en comparación con 
las que no tenían obesidad, eran más propensas a informar de hipertensión durante el embarazo, diabetes gestacional y parto por 
cesárea con un valor p <0,05. 
Conclusión: Los resultados de este estudio sugieren que el mayor riesgo de parto extremadamente prematuro se observó en 
las mujeres obesas. Además, la obesidad materna se asoció con un aumento de las tasas de complicaciones en el embarazo y 
el parto. Se recomienda promover cambios en el estilo de vida saludable que podrían reducir la prevalencia del parto prematuro 
entre las mujeres obesas.
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Introduction

Over the past few decades as the result of economic, 
technological, and lifestyle changes the prevalence of 
obesity has increased worldwide. Nowadays has been 
created an abundance of cheap, high-calorie food 
has been coupled with decreased required physical 
activity1. All of this is thought to have had an impact on 
the increase in obesity worldwide. Obesity is a significant 
public health concern and is likely to remain so for the 
foreseeable future. 

Based on the World Health Organization data in 2016 
about 39% of adults aged 18 years and above were 
overweight, while 13% were obese2. This rise in obesity 
prevalence is more evident in women of reproductive 
age3. Moreover, the rates of obesity in pregnancy are 
increasing, particularly in developed countries4-6. At the 
global level, in 2014, the number of pregnant women 
overweight or obese was estimated 8.9 and 14.6 
million, respectively7. 

Flegal et al, in their survey in the USA, indicated that 
55.8% of women of childbearing age (20-39 years) were 
overweight or obese, defined as having a BMI of 25 or 
higher8. Greve et al, highlight that pre-pregnancy weight 
is the most significant modifiable risk factor for stillbirth, 
with up to 100% increased risk for women with obesity9. 

Maternal obesity is a complex condition strongly 
associated with socio-economic status and ethnicity 
inequalities10,11, making it a public health priority in 
addition to being a priority area for clinical practice12. On 
the other hand, many studies are reported that during 
pregnancy and childbirth, obese women are at greater 
risk of maternal-fetal complications than women with a 
normal body mass index (BMI)13,14. Furthermore, there is 
evidence that maternal BMI influences also the gestational 
age at delivery15. Additionally, maternal obesity increases 
the risk of several pregnancy complications, including 
antenatal, intrapartum, postpartum, preeclampsia, and 
neonatal complications such as hypertensive disorders of 
pregnancy, gestational diabetes mellitus (GDM), cesarean 
delivery, macrosomia, and unexplained stillbirths16-20. This 
study aimed to determine the prevalence and perinatal 
outcomes of obese women giving birth in Kosovo.

Methods

Subject
Regional Hospital of Ferizaj has its origins in June 1999, 
the day when the ZO-Nerodima military hospital with 65 
wounded and medical personnel from the war zone was 
placed in one segment of the city’s Health House, in 
which the hospital is still located today. In its beginner, 
this hospital started to work with three wards and one of 
them was the gynecology ward, while two others were 

Emergency, and Surgery wards with about 110 medical 
staff. Nowadays, the Regional Hospital of Ferizaj is a 
University Clinical Center, – that offers services in many 
departments for all communities of Ferizaj. All the medical 
staffs are very specialized at their work and every time 
develops knowledge and skills for individual enrichment 
and to contribute to a healthy life.

Study population 
This retrospective cohort study used data from the 
Ferizaj Hospital system between January 2019 to 
December 2020. We included in this study the data 
of 1780 mothers who gave birth at the Ferzaj hospital. 
We analyzed pregnancy and birth data (mother-child 
pairs) to assess maternal body mass index and its 
associations with pregnancy risk factors and childhood 
health outcomes in this population. The first information 
was obtained during their first antenatal visit between 
gestational weeks 6 and 10. Maternal BMI was derived 
from measured height and weight recorded according to 
scientific notation. BMI was categorized into six groups: 
underweight (≤18 kg/m2); normal weight (19-24 kg/m2); 
overweight (25-29 kg/m2); obese class I (30-34 kg/m2); 
and obese class II & III (35->39 kg/m2) 

We have considered as maternal outcomes preeclampsia 
(mild and severe preeclampsia), chronic hypertension 
and pre-existing hypertension plus superimposed 
gestational hypertension, pregestational diabetes 
mellitus, gestational diabetes, antepartum hemorrhage 
(such as placenta previa, abruptio placentae, and 
third-trimester bleeding), cesarean section, induction of 
labor, and shoulder dystocia (diagnosed clinically by the 
delivering attending physician). 

While on perinatal/neonatal outcomes we have considered 
the data for fetal presentation. We examine several 
measures of birth weight: macrosomia: Macrosomia was 
defined as ≥4000 g21, (birth weight in excess ≥4000 g, 
birth weight over≥4500 g, low birth weight over <2500g), 
preterm birth>37 weeks, meconium-stained amniotic 
fluid. An Apgar score (used to evaluate neonatal well-
being immediately after birth) of ≤7 at 5 min was used as 
an indicator for referral to a neonatal morbidity meeting. 
Additionally, we have assessed also the information 
about admission to neonatal intensive care, and neonatal 
mortality from 0 to 28 days.

Statistical analyses of data
The data were analyzed using SPSS Statistics for 
Windows, Version 20.0 The demographic characteristics 
of the pregnant women (obese and normal) were 
analyzed using descriptive statistics followed by two-
sided independent Student’s t-tests for the continuous 
variables, and the chi-squared (χ2) test or Fisher’s exact 
test for the categorical variables. The Kolmogorov-Smirnov 
test was used to check whether continuous data were 
normally distributed. The data were presented as mean 
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and standard deviation unless otherwise indicated. To the 
deep analyses of our data, we performed the univariate 
and multivariate logistic regression analyses (controlling 
for maternal age, parity, gestational age, and chronic 
hypertension). We performed for estimation adjusted 
odds ratios (OR) and 95% confidence intervals (95% 
CI), and a value of p<0.05 was considered statistically 
significant.

Results

Overall, 1780 pregnant women were included in this 
study, the age population was 18-45 years with an 
average of 27.5±6.9 years old in all pregnant women and 
29.2±4.3 years old in maternal obesity. Related to the age 
of pregnant mothers, 67.7% (712/1051) were ≤35 years 
old while 32.3% were >35 years old. Most than half 61.7% 
live in rural areas and 38.3% in urban areas. Regarding 
the education level, approximately 24% referred to the 
primary level, 55.1% to the high school level, and 20.8% 
to the university level, while less than 32% were employed. 
The mean of parity was 1.9 ± 0.4 with a dominance of 
primiparous 40%, and other mothers referred second, 

third, and more than third pregnancies in percentages of 
37.7%, 13.6%, and 8.6% respectively. The BMI mean in 
pregnant women resulted in 27.2±3.01, while maternal 
obesity resulted in 32.5 ±4.2. The prevalence of maternal 
pregnancy obesity was 59% (1051/1780). More than 
half of maternal obesity (673/1052) was in obese class 
I and obese class II & III categories at 44.8% and 19.2% 
respectively. Regarding maternal obesity outcomes, we 
have considered mild and severe preeclampsia, and 
chronic hypertension. Furthermore, we have evaluated 
the presentational diabetes mellitus, gestational diabetes, 
and also the use of alcohol, smoke, and drug during 
pregnancy. Women with pregnancy obesity were more 
likely to report hypertension and gestational Diabetes 
Mellitus compared to those who did not have obesity. 
So, based on the analysis data, about 27.9% of pregnant 
women have Gestational Diabetes Mellitus and 3.8% 
have Diabetes Mellitus Type 1&2, while 22% presented 
Chronic hypertension, 10.8% have mild hypertension, 
and 4.6% have severe hypertension. About 8.6% were 
alcohol users during pregnancy, 19.5% were smoker 
users during pregnancy, and 16.4% were drug users 
during pregnancy. Table I shows the characteristics 
demographic of pregnant women (Table I).

Table I: Baseline demographic characteristics of the pregnant mother.

Maternal variables 1780		  Total number of mothers	 Obese mothers	 P value

Age (ean±SD)	 27.5±6.9	 29.2±4.3	 0.001

Age 	 ≤35 years old	 1257	 712	 0.001
	 >35 years old	 523	 339	

Residence 	 Rural	 983	 649	 0.002
	 Urban	 797	 402	

Education 	 Primary level	 429	 252	 0.03
	 High school	 734	 580	
	 University	 617	 219	

Employed	 No	 1096	 724	 0.0007
	 Yes	 684	 327	

Parity mean (mean±SD)	 1.7±0.2	 1.9±0.4	 0.03

Parity	 Primiparous	 708	 420	 0.04
	 Second	 634	 397	
	 Third	 246	 143	
	 More than third	 192	 91	

BMI (mean±SD)	 27.2±3.01	 32.5 ±4.2	 0.0001

BMI	 ≤18 kg/m2	 177	 -	 0.0001
	 19-24 kg/m²	 552	 -	
	 25-29 kg/m2	 378	 378	
	 30-34 kg/m2	 471	 471	
	 35-39 kg/m2	 202	 202	

Hyperglycemic disorders	 No	 1408	 718	 0.03
	 Gestational Diabetes Mellitus 	 327	 293	
	 Diabetes Mellitus Type 1&2	 45	 40	

Hypertensive disorders	 No	 1284	 658	 0.005
	 Chronic hypertension	 288	 231	
	 Mild hypertension	 151	 114	
	 Severe hypertension 	 57	 48	

Alcohol use during pregnancy	 No	 1586	 960	 0.0008
	 Yes	 194	 91	

Smoking use during pregnancy	 No	 1381	 855	 0.0007
	 Yes	 399	 205	

Drug use during pregnancy	 No	 1544	 879	 0.0003
	 Yes	 236	 172	
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Table II shows the association between intrapartum 
and neonatal outcomes with maternal obesity. Maternal 
obesity was inversely associated with preterm birth 
among those older than 30 years (adjusted OR 0·89 
[95% CI 0·63-1.28]), but positively associated with 
preterm birth among those aged 30 years or younger 
(adjusted OR 2.59 [0.89-3·37] with a p-value <0.05). On 
the other hand, the estimated prevalence of preterm birth 
was higher among the underweight (≤18 kg/m2) category 
compared to obese women. Underweight women were 
2.5 times at risk for pattern delivery less than 37 weeks for 
95% CI [1.49-3.7] p-value < 0.0001. We have evaluated 
also the antepartum hemorrhage (such as placenta 
previa, abruptio placentae, and third-trimester bleeding), 
cesarean section, induction of labor and induction of 
labor in late-term pregnancies, and duration of labor 
≤360 minutes or ≥ 360 minutes. A significant association 
was seen for induction of labor in maternal women in 
obese class I (1.1 times in risk for induction labor for 95% 
CI [0.05-1.7], p-value 0.048) and maternal women in 
obese class II &III (2.4 times in risk for induction labor for 
95% CI [1.09-3.6], p-value 0.009). While for the duration 
of labor, a significant association was seen among 

underweight women and the duration of labor was ≤360 
minutes. Underweight women have a predisposition 2.4 
times for the duration of labor was ≤360 minutes in risk 
for 95% CI [0.7-4.5], p-value 0.008. Related to the birth 
mode obese women have a predisposition for cesarean 
birth compared to women in normal or underweight. 
Overweight women were 1.5 times at risk for cesarean 
[0.7-2.3], women obese in class I was 1.9 times at risk 
for cesarean [0.9-3.6], while women obese in classes 
II&III were 3.5 times at risk for cesarean [1.07-7.5], with 
p-value less than 0.05. 

Additionally, we have considered the data on neonatal 
outcomes in maternal obesity. We have evaluated the 
meconium-stained amniotic fluid, shoulder dystocia 
(diagnosed clinically by the delivering attending physician), 
measures of birth weight such as macrosomia ≥4000g, 
birth weight over≥4500 g, low birth weight <2500g, 
Apgar score of ≤7 at 5 min. Additionally, we evaluated 
also the data on umbilical cord arterial pH<7.1, cases 
that were admitted to neonatal intensive care, and 
neonatal mortality from 0 until 28 days. The multiple 
linear regression analysis shows newborn weight was 

Table II: Association between intrapartum and neonatal outcomes with maternal obesity.

Variables	 Underweight	 Normal weight	 Overweight	 Obese class I 	 Obese class II & III
	 (≤18 kg/m2)	 (19-24 kg/m2)	 (25-29 kg/m2)	 (30-34 kg/m2)	 (35->39 kg/m2)

	 odds ratio	 P	 odds ratio	 P	 odds ratio	 P	 odds ratio	 P	 odds ratio	 P
	 95% CI	 value	 95% CI	 value	 95% CI	 value	 95% CI	 value	 95% CI	 value

Preterm delivery 	 2.5 [1.49-3.7]	 0.0001	 reference		  0.2 [0.05-1.4]	 0.3	 1.4 [1.00-2.7]	 0.04	 0.3 [0.00-1.1]	 0. 11
< 37 weeks	  

Induction of labor	 0.4 [0.01-1.2]	 0.2	 reference		  0.1 [0.06-1.3]	 0.3	 1.1 [0.05-1.7]	 0.048	 2.4 [1.09-3.6]	 0.009

Induction of labor 	 0.1 [0.02-1.3]	 0.4	 reference		  1.6 [0.7-2.6]	 0.03	 1.9 [1.01-3.5]	 0.02	 3.4 [1.2-7.1]	 0.01
in late-term 
pregnancies	

Duration of labor 	 2.4 [0.7-4.5]	 0.008	 reference		  0.4 [0.02-1.5]	 0.5	 0.2 [0.04-1.7]	 0.3	 0.6 [0.01-1.9]	 0.7
≤360 minutes	

Duration of labor	 0.01 [0.00-0.8]	 0.7	 reference		  0.02 [0.00-1.1]	 0.9	 0.7 [0.03-2.0]	 0.8	 0.5 [0.02-1.9]	 0.7
≥ 360 minutes

Bleeding during	 1.01 [0.07-1.4]	 0.6	 reference		  1.2 [0.4-2.2]	 0.045	 1.5 [0.2-2.4]	 0.03	 1.3 [0.1-1.9]	 0.04
labor 

Birth mode 

Spontaneous vaginal	 1.7 [0.3-2.5]	 0.03	 reference		  0.1 [0.07-1.4]	 0.9	 0.6 [0.02-1.2]	 0.7	 1.1 [0.4-1.8]	 0.8

Caesarean	 0.3 [0.04-1.1]	 0.5	 reference		  1.5 [0.7-2.3]	 0.04	 1.9 [0. 9-3.6]	 0.004	 3.5 [1.07-7.5]	 0.0001

Instrumental vaginal	 1.7 [1.04-2.8]	 0.03	 reference		  0.01 [0.00-0.8]	 0.7	 0.9 [0.2-1.8]	 0.8	 0.7 [0.1-1.5]	 0.4

Meconium-stained 	 0.2 [0.3-1.9]	 0.1	 reference		  1.4 [0.4-2.6]	 0.03	 2.0 [1.08-3.4]	 0.009	 2.7 [1.24-6.2]	 0.0001
amniotic fluid 

Shoulder dystocia	 1.5 [0.2-2.4]	 0.04	 reference		  0.2 [0.01-0.8]	 0.3	 0.4 [0.1-0.9]	 0.5	 0.8 [0.02-1.7]	 0.6

Apgar score	 2.1 [0.8-3.9]	 0.005	 reference		  1.9 [1.04-3.08]	 0.008	 1.4 [0.6-2.8]	 0.03	 1.7 [0.45-3.2]	 0.02
≤7 at 5 min 

Umbilical cord	 0.1 [0.00-1.1]	 0.2	 reference		  0.02 [0.00-0.6]	 0.7	 0.5 [0.01-1.0]	 0.9	 0.3 [0.01-1.04]	 0.4
arterial pH<7.1 

Birth weight 

Low birth weight 	 1.3 [0.8-1.7]	 0.007	 reference		  0.2 [0.04-1.3]	 0.5	 1.4 [0.9-1.8]	 0.03	 0.2 [0.01-0.9]	 0.4

Macrosomia	 0.01 [0.00-0.7]	 0.8	 reference		  1.8 [0.3-2.9]	 0.03	 2.1 [0.7-4.8]	 0.004	 2.7 [0.1-7.5]	 0.0007
≥4000kg 

Macrosomia	 0.03 [0.00-0.7]	 0.5	 reference		  1.2 [0.4-1.8]	 0.04	 2.4 [1.08-3.5]	 0.002	 1.9 [0.8-3.4]	 0.004
≥4500kg 

Admission of the	 0.1 [0.00-0.8]	 0.2	 reference		  1.7 [0.3-2.6]	 0.03	 2.1 [1.02-4.5]	 0.002	 2.3 [1.3-5.1]	 0.0001
baby to the neonatal 
intensive care unit 

Neonatal mortality	 1.4 [0.7-1.9]	 0.048	 reference		  0.2 [0.06-1.3]	 0.7	 0.9 [0.5-1.7]	 0.3	 1.3 [0.4-1.9]	 0.04
2-28 days
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statistically different between the BMI groups (p < 0.05). 
Admission of the baby to the neonatal intensive care unit 
appeared a significant association with obese women 
(p < 0.05). Neonatal mortality 2-28 days was apparently 
more significant in underweight and obese classes II&III 
women. Moreover, the neonatal variables such as Apgar 
score, fetal birth trauma (shoulder dystocia), and umbilical 
cord arterial pH<7.1 were not different between the 
obese women and non-obese women. 

Discussion

Giving life to a child is a miracle, but on the other hand, it 
requires a lot of sacrifices, commitment, and care on the 
part of the pregnant woman. This is because the mother 
must be very careful in maintaining this pregnancy, 
especially in her nutrition to maintain a normal weight 
without becoming obese. According to Davis’s study 
(2015), for the past 20 years, the rising obesity pandemic 
has received a great deal of press, policy, and research. 
Among women of childbearing age, obesity is paramount 
because of its association with multiple adverse health 
outcomes for both mother and fetus and even future 
generations22. Having a high body mass index during 
pregnancy can increase the risk for an array of maternal 
and perinatal complications, and the risks are amplified 
with the increasing severity of the condition. It has been 
estimated that one-quarter of pregnancy complications 
(like gestational hypertension, preeclampsia, gestational 
diabetes, preterm birth, and macrosomia) are attributable 
to maternal overweight or obesity23. We undertake 
this study to determine the prevalence and perinatal, 
intrapartum, and neonatal outcomes of obese women 
giving birth in Kosovo for two years. One of the years 
when this was carried out this study coincides with the 
time when the global pandemic caused by the severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2, 
COVID-19) appeared. Not much is known about the 
specific risk factors for maternal obesity and excessive 
weight gain during pregnancy. Identification of these risk 
factors and critical periods of gestational weight gain might 
be useful for the development of preventive strategies 
(24). The multifactorial etiology of obesity is a consensus 
in the literature, involving genetic, environmental, 
socioeconomic, and behavioral factors25.

Cai et al, in their study highlight that some of the risk 
factors of obesity, rose significantly during the COVID-19 
quarantine26. Home quarantine made people more 
vulnerable to overeating and intake of high-calorie food27. 
Furthermore, social distancing home quarantine limits 
physical activity, making sedentary daily life adopted 
obesity to the pregnant women, which will translate in the 
future to maternal and neonatal outcomes. 

The prevalence of obesity in this study resulted in 59% 
(1051/1780), and from that more were in obese class I 

and obese class II & III categories at 44.8% and 19.2% 
respectively. As we highlighted before maternal obesity 
is strongly associated with socioeconomic status. For 
example, Hazlehurst et al, in their study found that socio-
economic status varies between obesity classes, and 
pregnant women in the highest obesity class (class III, 
BMI ≥40 kg m2) are significantly more likely to reside in 
deprived locations (odds ratio 4.7, 95% CI [3.2-6.9]) 
compared with women in obesity class I (BMI 30.0–34.9 
kg m2; OR 2.2, 95% CI 2.1- 2.3)12. In our study, more 
than half (61.7%) of pregnant women live in rural areas 
and 38.3% in urban areas with a statical significance 
between them, (p-value <0.05).

In one study conducted by Boudet-Berquier et al, there 
was found significant association between primiparae 
obesity with maternal age of 25-29 years (OR=2.09 
[1.13-3.87]) (vs. 30-34 years), high school level (OR=2.22 
[1.32-3.73]) (vs. university level), while among multiparae, 
primary school level (OR = 6.30 [2.40-16.57]), secondary 
school level (OR=2.89 [1.81- 4.63]), and high school level 
(OR =1.86 [1.18-2.93]) (vs. university level), no follow-up 
antenatal classes (OR=1.77 [1.16-2.72])28. Furthermore, 
a systematic review found that low maternal education, 
rather than other sociodemographic factors such as 
income and employment, tended to be associated with 
excessive gestational weight gain29. 

Disparities are also seen with maternal employment 
status. Pregnant women with a BMI in class I are more 
likely to be employed, while those in class III are more 
likely to be unemployed30. The findings of our study were 
similar to the previous studies, but it was controversial to 
a study conducted by Cheng et al, which did not find any 
association between maternal education, employment 
status, or monthly family income and pregnancy BMI or 
Gestational weight gain (GWG) among pregnant women 
(31). So, in our study, there was found an association 
between age, education level, employment, and parity 
(p-value <0.05). 

Numerous studies have reported an association between 
abnormal pregnancy body mass index (BMI) and the 
onset of gestational diabetes, hypertension, and pre-
eclampsia during pregnancy, cesarean delivery, and 
infant birth weight above 4000 grams (vs birth weight 
between 2500 grams and 4000 grams)31-33.

Moreover, Leddy et al, highlight that obese women are 
at increased risk of complications at the time of labor 
and delivery. The rate of successful vaginal delivery 
decreases progressively as maternal BMI increases. Chu 
et al, in a meta-analysis of 33 studies showed that the 
ORs of cesarean delivery were 1.46 (95% CI, 1.34-1.60), 
2.05 (95% CI, 1.86-2.27), and 2.89 (95% CI, 2.28-3.79) 
among overweight, obese, and severely obese women, 
respectively, compared with normal weight pregnant 
women34,35. The findings of the previous study were 
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almost the same as our findings. Maternal overweight, 
obese classes I, and classes II &III were 1.5, 1.9, and 
3.4 at risk for cesarean delivery compared to maternal in 
normal weight. 

Few studies have shown that Maternal alcohol, 
smoking, and drug intake before and during pregnancy 
is associated with maternal obesity36-38. In this study, 
there was a significant association between the intake of 
alcohol, smoking, and drug in maternal obesity (p-value 
<0.05). 

There is increasing evidence that maternal BMI influences 
gestational age at delivery (pre-term and/or birth post-term 
birth). Additionally, a post-term birth includes interventions 
to expedite birth, such as induction of labor and cesarean 
section, interrupting the natural gestation trajectory39. 
Bhattacharya et al results showed that low birth weight 
was significantly less common in obese (p-value < 0.05) 
than in normal and overweight mothers40. The findings of 
our study were similar to the previous study. While delivery 
after 41 completed weeks and macrosomia birth weight 
were significantly higher in the obese as compared to the 
normal BMI group and in the overweight group.

Minsart et al, highlight that the reason for this increased 
rate of neonatal complications in obese women is 
unknown but could be related to increased maternal 
pelvic soft tissue, as well as difficulty in estimating the fetal 
weight, and intrapartum complications such as the inability 
to adequately monitor the fetus and contractions41. On 
the other hand, there is strong evidence for the relation 
between macrosomia and shoulder dystocia, but the 
current evidence for an independent relation between 
maternal obesity and shoulder dystocia through the 
excess fat tissue in the birth canal is less clear42,43. In 
our study, we found an association between obesity and 
macrosomia, while shoulder dystocia was associated 
with underweight women. The risk for macrosomia 
increased linearly with the increasing BMI of the mother, 
in an adjusted Odds Ratio of 1.8 (95% CI [0.3-2.9]) for 
overweight and 2.1 (95%CI [0.7-4.8]) in obese class 
I and 2.7 (95%CI [0.1-7.8]) mothers. These results are 
comparable with some studies44,45.

Conclusion

The findings of this study suggest that the greatest risk of 
extremely preterm birth was observed in obese women. 
Also, maternal obesity was associated with increased 
pregnancy and birth complication rates. We recommend 
promoting healthy lifestyle changes that could reduce the 
prevalence of preterm birth among obese women.
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