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Abstract
Objective: To investigate the relationship between maternal obesity and perinatal and neonatal outcomes in primigravid pregnant women.
Methods: A total of 162 primigravid pregnant women were categorized into four groups based on their body mass index (BMI), age, gravida
(number of pregnancies), parity (number of births), gestational week, pre-pregnancy body weight, height, prenatal final body weight, delivery
patterns and indications, pre-eclampsia, fetuses small for gestational age (SGA), hemoglobin values at the time of hospitalization and after 24
h of delivery, transfusional requirements, birth weight of the babies, neonatal intensive care need, and the babies’ 1st-5th min APGAR scores
were compared among the groups.
Results: No significant differences were noted among the BMI groups in terms of age, gestational age, delivery type, neonatal intensive
care unit needs, and transfusional requirements. The weights of the babies, weight gain during the pregnancy, incidence of pre-eclampsia,
incidence of SGA, and APGAR scores were found to be statistically significantly different among the groups.
Conclusion: The findings of the present study indicate that maternal obesity is an important factor for increasing risk of pregnancy
complications and neonatal morbidity.
Keywords: Obesity, maternal outcomes, perinatal outcomes, pre-eclampsia, small for gestational age

INTRODUCTION
Obesity is a disease characterized by increased body fat tissues (1).
It is a common health problem across the world, with increasing
incidence reported among women of the reproductive age (1).
Obesity was initially accepted as a problem of the developed
countries, but its prevalence has gradually spread across the
world, irrespective of the east-west or rich-poor situation, in
parallel with the increasing income levels in the developing
countries with the adoption of the western lifestyle, increased
energy intake, decreased energy expenditure, and, finally, the
rural-to-urban immigration phenomena (2). With reference to
the definition of obesity by the World Health Organization (WHO)
in 1995 and 2000 and as updated in 2004, it can be classified in
the context of body mass index (BMI). BMI is a simple measure

used to define a person as underweight, normal-weight,
overweight, or obese by using the relationship between weight
and length in adult individuals. BMI is calculated by dividing the
body weight in kilograms into the square of the length in meters
(expressed in kg/m2) (1).
Pregnancy is marked by a period of rapid body weight changes,
and uncontrolled increases or decreases in weight during this
period could result in critical health concerns for the mother as
well as the fetus (3). Recommendations for weight gain during
pregnancy aim at the best outcome of pregnancy in terms
of mother and baby (3,4). In 2009, the American Institute of
Medicine (IOM) published a recommendation guide to regulate
the weight gain based on different BMI levels in pregnancy, in
accordance with the WHO’s classification of obesity (5). Pregnant
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obese women face risks such as gestational diabetes, hypertensive
diseases, thromboembolism, preterm labor, macrosomia, birth
complications, and increased rate of cesarean (C/S) delivery (5).
This study aimed to investigate the relationship between
maternal obesity and perinatal and neonatal outcomes among
primigravid pregnant women.

METHODS
The present study is a prospective observational study on 162
primigravid pregnant women admitted to the Emergency
Delivery Room of Okmeydanı Training and Research Hospital
between 01.01.2015 and 30.04.2015. The research was approved
by the Ethics Committee of Okmeydanı Training and Research
Hospital (23.12.2014; no: 256). The information on pregnancy
age, gravida (number of pregnancies), parity (number of births),
gestational week, pre-pregnancy body weight, length, BMI,
prenatal final body weight, delivery patterns and indications,
incidence of pre-eclampsia, and fetuses who were small
for gestational age (SGA) according to the gestational week,
hemoglobin (Hb) values at the time of hospitalization and after
24 h of delivery, transfusional requirements, birth weight (BW)
of babies, neonatal intensive care need, and the babies’ 1st-5th
min APGAR scores were obtained from the subjects’ medical
files. The subjects were accordingly categorized into 4 different
BMI groups that were then compared for different parameters.
The underweight group had BMI <18.5 kg/m2, the normal
group had BMI: 18.5-24.9 kg/m2, the overweight group had
BMI: 25-29.9 kg/m2, and the obese group had BMI >30 kg/m2.
SGA refers to a child born with BW and/or birth length under
two standard deviations for the gestational age and sex of the
population. All pregnant women who wished to participate in
the study were informed about the research goals, and their
written informed consents were obtained. Pregnant women
with pre-pregnancy chronic internal or surgical diseases or with
multiple pregnancies and who happened to have fetuses with
an anomaly detected during the screening were excluded from
the study, and the remaining primigravid pregnant women
were included.
Statistical Analysis
The number cruncher statistical system (NCSS) 2007 software
(Kaysville, Utah, USA) was used for statistical analysis. When
evaluating the study data, One-Way analysis of variance was
used to compare among three or more groups with normal
distribution in comparison with quantitative data and Tukey’s
honestly significant difference test for the determination of the
group causing differences used alongside descriptive statistical
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methods (such as mean, standard deviation, median, frequency,
ratio, minimum, and maximum). The Kruskal-Wallis test was
applied for the comparison of 3 or more groups with no normal
distribution, while the Mann-Whitney U test was used for the
determination of the group causing the difference. Pearson’s chisquare test and Fisher-Freeman-Halton Exact test were used for
comparison of the qualitative data. Significance was evaluated
at p<0.01 and p<0.05.

RESULTS
The ages of the pregnant women included in the study ranged
from 18 to 42 years, with the mean value of 27.15±5.03 years.
Examination of the weight of the pregnant women revealed a
range of 43-107 kg (mean: 65.16±11.76 kg), while the height of
the pregnant women was 145-180 cm (mean: 161.72±7.69 cm),
and the BMI values were 16.81-43.97 kg/m2 (mean: 25.20±5.56
kg/m2) (Table 1).
The gestational period of the subjects ranged from 28 to 42.71
weeks (mean duration: 38.46±2.26 weeks). The weight of their
babies ranged from 1.185 to 4.800 g (average: 3212.59±672.28
g) (Table 2).
The gain in the weight of the pregnant women ranged between
3 and 22 kg (mean gain value: 10.78±2.80 kg). In terms of the
birth type, normal spontaneous birth (NSB) was recorded for
46.9% (n=76), while cesarean (C/S) birth was recorded for 53.1%
(n=86) of the subjects.
No significant difference was noted among the BMI groups in
terms of age, gestational age, delivery type, neonatal intensive
care unit (ICU) needs, and transfusional requirements (Table 3).
Among the BMI groups, it was observed that the weights of the
babies of obese pregnant women were significantly higher than
those of underweight, normal-weight, and overweight pregnant
women (p=0.003; p=0.046; p=0.049, respectively).
Among the BMI groups, the weight gain among the underweight
pregnant women were found to be significantly greater than that
among the overweight and obese pregnant women (p=0.001;
p=0.001, respectively).
Table 1. Findings related to the maternal characteristics
Minimum-maximum

Mean ± SD

Age (years)

18-42

27.15±5.03

Weight (kg)

43-107

65.16±11.76

Length (cm)

145-180

161.72±7.69

16.81-43.97

25.20±5.56

Body mass index

(kg/m2)

SD: Standard deviation
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The evaluation of the incidence of pre-eclampsia revealed
statistically significantly lower incidence in the underweight
pregnant women than in the overweight and obese pregnant
women (p=0.008; p=0.030, respectively).
Examination of the BMI groups revealed that the rate of SGA
incidence in babies of underweight pregnant women was
significantly greater than that of obese pregnant women
(p=0.006).
Finally, on comparison of the APGAR scores, 1st-min APGAR
scores of babies of the normal group and the 5th-min APGAR
scores of the babies of the underweight group were significantly
greater than those of the overweight and obese groups (p=0.045,
p=0.025).

DISCUSSION
Dramatic differences have been recorded in the recommendations
made to the women about body weight gain during pregnancy
when compared to that 60 years ago. Past studies have shown
that body weight gain in pregnancy is related to maternal
characteristics such as BMI at the onset of pregnancy, age, parity,
education level, the ethnic group as well as the sociodemographic
characteristics (6-8). In a study conducted by Marshall et al.
(9) on 64,272 pregnant women, 82.5% of the subjects were
found to be obese according to their BMI and 15.6% of them
belonged to the morbidly obese group and 1.8% to the super

obese group. In our study, 162 pregnant women were examined
prospectively, and the mean body weight of these women before
their pregnancies was found to be 65.16±11.76 kg, the mean
height was 161.72±7.69 cm, and the mean BMI at the onset of
pregnancy was 25.20±5.56 kg/m2. When the cases were divided
into 4 baseline BMI groups, 23.2% (n=37) of the pregnant
women were recorded as underweight, 25.9% (n=42) as normalweight, 26.5% (n=43) as overweight, and 24.6% (n=40) as obese.
However, this study was a single-centered study conducted on a
small population, which limits consideration of its inference to
diverse populations.
As per the IOM-2009 recommendation, the body weight gain
should be in the range of 12.6-18.1 kg for the underweight, 11.315.9 kg for the normal-weight, 6.8-11.3 kg for the overweight,
and 5.0-9.1 kg for the obese pregnant women (5). A study by
DeVader et al. (10) reported 94,696 pregnant women with a
normal BMI, of which 60% of the pregnant women did not have
a recommended body weight gain, 17.2% of the body weight was
less than the recommended value by IOM, and 42.8% of the body
weight was higher than the recommended value. In this study,
however, it was found that subjects in the underweight group
gained 12.65 kg, those in normal group gained 11.37 kg, those
in the overweight group gained 10.10 kg, and those in the obese
group gained 9.19 kg; these increases in the weight gain were
consistent with the IOM recommendations. We noted that the
gained weights of the pregnant women in the underweight and

Table 2. Evaluation of variables among the BMI groups
Mean ± SD

Underweight (n=37)

Normal (n=42)

Overweight (n=43)

Obese (n=40)

ap

Mean ± SD

Mean ± SD

Mean ± SD

Weeks of pregnancy

38.61±1.64

38.32±1.68

38.16±3.10

38.78±2.25

0.606

Birth weight (g)
Weight gain during pregnancy (kg)

3005.95±514.50
12.65±2.43

3149.62±511.16
11.37±2.17

3158.49±791.12
10.10±2.80

3528.00±722.97
9.19±2.58

0.004**
<0.001**

Birth type
aOne-way

n (%)

n (%)

n (%)

n (%)

NSD

22 (59.5)

19 (45.2)

20 (46.5)

14 (35.0)

C/S

15 (40.5)

23 (54.8)

23 (53.5)

26 (65.0)

c0.199

analysis of variance, cPearson’s chi-square test, *p<0.05, **p<0.01, SD: Standard deviation, BMI: Body mass index

Table 3. Evaluation of variables among the BMI groups
Underweight
(n=37)

Normal
(n=42)

Overweight
(n=43)

Obese
(n=40)

n (%)

n (%)

n (%)

n (%)

Pre-eclampsia

1 (2.7)

6 (14.3)

10 (23.3)

8 (20.0)

d0.040*

Small for gestational age

9 (24.3)

6 (14.3)

5 (11.6)

1 (2.5)

d0.033*

Blood transfusion

4 (10.8)

5 (11.9)

7 (16.3)

5 (12.5)

d0.915

Neonatal intensive care need

10 (27.0)

4 (9.5)

12 (27.9)

11 (27.5)

c0.126

cPearson’s

p

chi-square test, dFisher-Freeman-Halton Exact test, *p<0.05, **p<0.01, BMI: Body mass index
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normal-weight groups were statistically significantly higher than
those in the overweight and obese groups (p=0.001; p=0.001,
respectively).
Another criterion investigated in the study was the relationship
between the maternal BMI and newborn weights. In the Baeten’s
series, infant birth rates of >4000 g were 10.7% in 50,378 cases
with normal BMI, 14.5% in 17547 cases with high BMI, and 17.3%
in 9.806 cases with very high BMI; the macrosomic infant birth
rate in obese pregnant women was found to be significantly
higher (11). The results of this study indicate that the mean
birth weight of babies was 3005.95 g in the underweight BMI
group, 3149.62 g in the normal-weight group, 3158.49 g in the
overweight group, and 3528.00 g in the obese group. Statistically
significant difference was noted among the groups in terms
of the weight of newborns (p=0.004). The comparison of the
birth weeks among the 4 groups based on the BMI revealed
that the mean birth weeks were 38.6, 38.3, 38.1, and 38.7 for
the normal, overweight, and obese groups, respectively. No
statistically significant difference was noted among the BMI
groups in terms of the gestational weeks (p>0.05). In a study
conducted by Vinturache et al. (12) in Canada in 2015 on 3.388
pregnant women, the mean birth weeks of 62.5% of the subjects
in the normal-weight group were found to be 390/7-406/7 weeks
(accepted as “term”), those in the subjects in the overweight
group were 410/7-416/7 weeks (“late period”), and those of
subjects in the obese group were 370/7-386/7 (“early period”). In
this study, the smaller sample size was deemed attributable for
these differences.
The NSB rate was found to be 46.9% (n=76) and the C/S delivery
rate 53.1% (n=86) in all cases. The NSB rate for all groups were
59.5%, 45.2%, 46.5%, and 35% for the underweight, normal,
overweight, and obese groups, respectively. In addition, the
C/S delivery rates were 40.5%, 54.8%, 53.5%, and 65% in the
underweight, normal-weight, overweight, and obese groups,
respectively. In this study, no statistically significant difference
was recorded between the birth types based on the BMI groups.
When we examined the study with the large database of Baeten
et al. (11), we noted that the C/S delivery rate was 16.6% among
50,425 pregnant women with normal BMI, 23.2% among
17,571 pregnant women with high BMI, and 32% among 9.817
pregnant women with very high BMI. The reasons for the lack
of a statistically significant result in this series can be attributed
to the small number of patients involved and that the study
hospital was a tertiary center.
When the results obtained were examined in terms of pregnancyrelated cases of hypertension and pre-eclampsia, the respective
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risk ratio were found to be 2.7% in underweight, 14.3% in
normal-weight, 23.3% in overweight, and 20% in obese patients.
It should be emphasized that this risk increase was not only seen
in obese women with very high BMI (≥30) but also in overweight
women with BMI 25-29.9. In the study of Kılık et al. (13) in
2019, no significant difference was noted in the BMI between
a pre-eclampsia group (30.6±5.6 kg/m2) and the control group
(31.0±4.2 kg/m2). But this past study includes a very small study
population. In another study by Young et al. (14) conducted in
2016, the incidence of hypertensive disease in pregnancy was
7.2% and that of pre-eclampsia was 0.09% in a group of subjects
with BMI <30, while the corresponding ratios were 14.5% and
0.22% in the group with BMI >30, respectively. Kumari (15)
reported pregnancy-related hypertension rates of 28.7% in 188
obese patients, while this rate was 3% in the control group (BMI
20-25); the difference herein was statistically significant. The
results of these past studies are in line with the present findings
supporting that pregnancy-related hypertension is an important
risk factor both in overweight and obese pregnant women. Thus,
it is extremely important that hypertensive diseases be included
among the most important causes of maternal mortality.
Another fetal-neonatal variable examined in our study was the
SGA development rates. The SGA incidence rates were revealed
to be 24.3% for the underweight group, 14.3% for the normalweight group, 11.6% for the overweight group, and 2.5% for the
obese group; statistically significant differences were recorded
among the BMI groups in terms of the SGA incidence in newborns
(p=0.033). In the 2001 series of Sebire et al. (16), the SGA infant
birth rates were found to be 5.45% in the normal BMI group and
4.58% and 4.76% in the groups with high and very high BMI,
respectively. Examination of the results of studies on this subject
revealed that the findings obtained in our series were consistent
with those of the literature.
In our study, the postoperative 1st- and 5th-min APGAR scores
were evaluated for 4 BMI groups as another fetal-neonatal
criterion. These 4 groups were compared in terms of low APGAR
scores. The mean 1st-min and 5th APGAR scores were 7.27 and
8.78 in the underweight group, 7.69 and 8.74 in the normalweight group, 6.83 and 8.00 in the overweight group, and 6.78
and 8.33 in the obese group, respectively. There was a statistically
significant difference among the BMI groups in terms of both
the 1st-min APGAR scores (p=0.045) and the 5th-min APGAR
scores (p=0.025). When we examined the study of Bianco et al.
(17) published in 1998, we noted that the ratio of babies with
APGAR score <7 at the 5th min was 0.7% in 613 morbidly obese
pregnant women and 0.4% in 11,313 control pregnant women.
Although the author did not detect any statistically significant
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difference, the birthrate of newborns with low APGAR scores was
higher in the morbidly obese group. The results of these past
studies were found to be consistent with those obtained in our
series. The incidence of low APGAR score was found to be higher
in children born from obese pregnant women than in those born
from normal-weight pregnant women.
The last fetal-neonatal parameter evaluated was to examine
the follow-up rates of infants in the neonatal ICUs among all
4 BMI groups. The need for neonatal ICU after birth was 10%
in the underweight group, 9.5% in the normal-weight group,
11.6% in the overweight group, and 12.7% in the obese group. No
statistically significant difference was noted among the 4 groups.
Because the incidences of pregnancy complications were higher
in the overweight and obese pregnant women, their newborns
showed more frequent cases of transient tachypnea and
respiratory distress, and the rate of neonatal follow-up in the
premature ward was higher, with the number of hypoglycemic
newborns being higher due to the higher rate of gestational
diabetes and the larger size of the baby at birth. SGA emerged
as the leading newborn ICU requirement of babies of pregnant
women in the underweight group.
In our study, Hb values at the time of admission and that
at the 24th h after birth as well as the blood transfusional
requirements of the subjects were also examined. The mean
Hb value at admission was 11.99 and the mean postpartum
Hb was 10.28 in the underweight group, while it was 11.58 and
9.94 in the normal group, 12.15 and 10.33 in the overweight
group, and 12.53 and 10.97 in the obese group, respectively.
Statistically significant difference was noted among the BMI
groups in terms of admission Hb values (p=0.023). In addition,
statistically significant difference was noted among the BMI
groups in terms of the Hb values at the 24th hour after birth
(p=0.032). The blood transfusion rates were found to be 10.8%
in the underweight group, 11.9% in the normal group, 16.3% in
the overweight group, and 12.5% in the obese group, albeit there
was no statistical significance among them.

CONCLUSION
The findings of the present study suggest that obesity is an
important factor that contributes to increasing pregnancy
complications and fetal-neonatal morbidity. Therefore, starting
a pregnancy with an appropriate BMI is expected to minimize
the risk of complications among the mothers and newborn.
Moreover, it will also help realize the principles of a healthy
mother and a healthy newborn, which are the main objectives
of an obstetric intervention.
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