
he number of women starting pregnancy with high body mass index
(BMI) (calculated as weight in kg/square of height in m2) increases over
years due to maternal age and improper diets.1,2 The prevalence of obe-

sity in pregnant women varies widely depending upon the population. In the
USA, the prevalence of pre-pregnancy obesity and overweight is both 26%.3

High pre-pregnancy BMI and excessive weight gain during pregnancy
confers increased risk of gestational diabetes mellitus (GDM), preeclamp-
sia, dystocia and cesarean delivery (CD).4,5 Although the mode of delivery
is still determined by obstetric indications, it is reported that the frequency
of CD increases in obese women.5

In this study, we aimed to evaluate the effect of pre-pregnancy BMI
and weight gain during pregnancy on the mode of delivery, durations of ac-
tive stage of delivery and second stage of delivery.

MATERIAL AND METHODS

The present prospective case-control study was carried out at Bursa Train-
ing and Research Hospital during 1-year period. Data were abstracted from
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women who were admitted for labor. The study
has been reviewed and approved by the Institu-
tional Review Board of Bursa Yuksek Ihtisas Train-
ing and Research Hospital (Decision dated
25/07/2018 and numbered 2011-KAEK-25 2018/07-
44). The study was conducted in accordance with the
Helsinki Declaration. Written consents were re-
ceived from all patients before the study.

Inclusion criteria were full-term singleton
pregnancy, cephalic presentation, completed pre-
natal data with a follow-up at our center. Patients
were excluded if they had chronic diseases (heart,
brain, lungs, liver or renal disease), gestational di-
abetes mellitus, preeclampsia, placenta previa, se-
vere fetal anomalies and stillbirth. All subjects were
divided into groups according to BMI which is de-
fined by World Health Organization (WHO) as
low, normal, overweight or obesity. 

Based on the WHO classification, “low” and
“normal” body weights are reflected by a BMI be-
tween <18.5 kg/m2 -18.5 kg/m2, and BMI <24.9
kg/m2, respectively, whereas “overweight” and “obe-
sity” are reflected by values between 25.0 kg/m2

- <29.9 kg/m2, and BMI ≥30.0 kg/m2, respectively.
After this classification, same patients were sorted
according to Institute of Medicine (IOM) recom-
mendations related to patients’ weight gain during
the pregnancy (WGDP); as inadequate, adequate
and excessive.6

Data including parity, nationality, maternal age,
maternal height,  weight before pregnancy, BMI,
end of pregnancy weight, total weight, mode of de-
livery (cesarean delivery, vaginal delivery, operative
delivery), presence of spontaneous labor, augmen-
tation and induction need, active stage duration, sec-
ond stage of delivery, placental separation time, the
presence of episiotomy, the presence of laceration,
gestational week at delivery, sonographic measure-
ments of fetus (biparietal diameter (BPD), head cir-
cumference (HC), abdominal circumference (AC),
femur length (FL), estimated fetal weight (EFW)),
birth weight, fetal gender, Apgar scores at 1st and 5th

minute, and CD indications were obtained from
maternal and neonatal files.

Active phase of the first stage of labor started
from the moment the cervical opening reached 3 cm,

as described before. The active phase period was di-
vided into 3 phases; between 4-6 cm, 6-8 cm, 8-10
cm of cervical dilatation. The decision and timing of
induction, amniotomy and episiotomy in all patients
was decided by the senior author (MÖA).

STATISTICAL ANALYSES

Statistical analysis for the data was performed by
SPSS version 22.0 (IBM SPSS Statistics for Win-
dows, Version 22.0. Armonk, NY: IBM Corp.). Cat-
egorical variables were calculated as percentage or
frequency and continuous variables were given as
mean ± standard deviation. One-way Anova test or
Kruskal Wallis test was used for comparison of con-
tinuous variables. The categorical variables were
compared with Pearson’s chi-square test. The
analysis of pairwise comparisons between groups
was performed with LSD or Conover-Inman test.
P value <0.05 was accepted as statistically signifi-
cant in all analyzes.

RESULTS

A total of 523 women constituted the study popu-
lation; 55 had cesarean section and 468 had normal
vaginal delivery. Of the 468 women giving birth by
vaginal route; 20, 257, 137 and 53 were in under-
weight, normal weight, overweight and obese
group respectively. Vacuum was needed for a pa-
tient in the normal weight group.

Maternal characteristics and information re-
lated to the stages of labor are shown in Table 1 and
Table 2, when groups were classified according to
BMI and WGDP. According to this analysis, the
duration between 4-6 cm and 6-8 cm of cervical di-
latation was longer in overweight group compared
with the other groups. The need for episiotomy was
more frequent in low weight group (Table 1). The
need of oxytocin augmentation or induction was
not different among groups (Table 1). Although,
excessive weight gain was found to increase the
risk of CD, weight gain during pregnancy had no
effect on stages of labor as shown in Table 2.

Fetal biometric measurements, gestational
week at delivery, birth weights, gender and Apgar
scores in terms of pre-pregnancy BMI and WGDP
are presented in Table 3. Gestational weeks at de-
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livery differed between underweight, normal
weight, overweight and obese patients (p= 0.002)
(Table 1). 

A statistically significant difference was found
between birth weights in normal weight, over-
weight and obese groups (p= 0.02) but there was no
statistically significant difference between these
groups according to WGDP (Table 2). 

There were no effects of only BMI or only HC
on the delivery mode (cesarean delivery or vaginal
delivery) (p= 0.453 and p= 0.586, respectively). But
as regards the details, HC effects durations of ac-
tive stage and second stage of labor. Duration of
cervical dilatation between 8-10 cm, total active
stage duration (4-10 cm) and the duration of sec-
ond stage were influenced by HC (Table 3).

DISCUSSION 

The adverse effects of high BMI before pregnancy
and excessive WGDP and delivery process have
been investigated repeatedly.4-7 Low or high BMI
has adverse effects on pregnancy outcomes and in-
fant’s health. The risk of large-for-gestational-age
births (LGA), cesarean delivery and childhood obe-
sity are increased in overweight women (BMI 25.0-
29.9 kg/m2) and maternal obesity (BMI ≥30.0
kg/m2). However small-for-gestational-age (SGA)
births are frequently seen in the pre-pregnancy un-

derweight (BMI <18) women.8 In previous studies,
the authors reported that high BMI is associated
with elevated CD rates associated with relative ob-
struction of birth canal due to expanding pelvic tis-
sue.5,8-10 In another study, researchers claimed that
women who are overweight or obese may experi-
ence increased risk of cesarean delivery as a conse-
quence of excess pelvic soft tissue, which can lead
to a relative obstruction of the birth canal.11 In ad-
dition, decreased cervical dilatation rates leading
to increased inductions among obese women also
increases cesarean delivery risk.12 Our cesarean de-
livery ratio was 10.5%, and pre-pregnancy BMI
was not effective on mode of delivery, but we ob-
served an increase in cesarean delivery patients
with excessive WGDP (p=0.018). Similarly, the
presence of spontaneous pain and the need for in-
duction were more frequent in patients with ex-
cessive weight gain. Induction rates and induction
failure show an increase despite the spontaneous
pain in women with excessive WGDP.

Most previous studies reported that BMI has
independent effect on duration of active labor.12-17

According to these studies, duration of first-
stage of labor expands although furthers sup-
port overall duration of labor expands.12-17

Similarly, a previous study claimed a statically sig-
nificant increase in total labor duration in obese
nulliparous.13 However, this study differed from
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Univariate linear regression analysis

Standardized coefficients 95% CI for B

Dependent Variable Beta Lower bound Upper bound p

4-10 cm (minute) BMI -0.087 -5.517 0.097 0.058

Head circumference 0.107 1.797 20.121 0.019

4-6 cm (minute) BMI -0.015 -2.279 1.631 0.745

Head circumference 0.073 -0.764 8.343 0.103

6-8 cm (minute) BMI -0.184 -4.181 -1.430 <0.001

Head circumference 0.080 -0.342 5.812 0.081

8-10 cm (minute) BMI -0.071 -1.585 0.272 0.165

Head circumference 0.134 0.958 6.857 0.010

Full Open (minute) BMI -0.087 -0.820 0.024 0.064

Head circumference 0.100 0.105 2.910 0.035

TABLE 3: Effect of head circumference and BMI on active phases of labor.

Dependent Variable: 4-10 cm, 4-6 cm, 6-8 cm, 8-10 cm and full open. Independent Variables: BMI (body mass index) and Head Circumference. CI (95%); confidence interval.  



the others by the inclusion of patients from 1 cm
cervical opening, which is evaluated as latent stage.
Another study which involves 63,829 nulliparous
women showed slower progression of labor in
women who had high BMI than normal BMI.12 In
our study, we evaluated labor progression, active
stage and second stage of labor according to both
pre-pregnancy BMI and WGDP. The duration of
cervical opening from 6 cm to 8 cm in the active
phase and the duration of the second stage of labor
(cervix fully open) were significantly different be-
tween pre-pregnancy underweight (BMI<18
kg/m2) and overweight (BMI: 25-29,9 kg/m2)
groups. No significant changes were observed in
the total period of active stage (cervical opening 4-
10 cm) and labor durations according to WGDP
during pregnancy. 

In the second stage of labor, the patient’s push-
ing force is also effective, so it is arguable how accu-
rate it is to reconcile with WGDP during pregnancy.
However, this situation is considered to be contro-
versial in other studies too.5 In our study this time
was significantly different between the two groups
in terms of BMI<18 and BMI between 25 -30 kg/m2.
Moreover, we did not use epidural analgesia which
can affect the labor time in any patient. 

Furthermore, the risk of congenital anomalies
such as cardiac anomalies, facial defects and ex-
tremity abnormalities are increased in obese
women.18 Maternal obesity and excessive WGDP
also increase antepartum and postpartum complica-
tion risk including fetal death, stillbirth, birth as-
phyxia, prematurity, LGA and shoulder dys-
tocia.19-21 In this respect, we found statistically sig-
nificant differences in birthweight and gestational
week at delivery between BMI 18-24,9 kg/m2 vs
BMI 25-29,9 kg/m2 and BMI 18-24,9 kg/m2 vs BMI
>30 kg/m2 groups. Beside these findings, we have no
other significant outcome about neonates. 

Prolonged second stage of labor was detected
when head circumference was above the 75th per-
centile. It might be associated with neonatal as-
phyxia due to increased obstetric interventions.22

However, in our study, we did not find any effect

of HC on duration between 8 and 10 cm of cervi-
cal dilatation, second stage of labor and total time
of active stage.

The limitation of our study is the small num-
ber of patients in the study group. Moreover, study
population is unequally distributed among groups.
Therefore, results may preclude precise conclu-
sions. Precise results can be achieved with larger
study groups. 

CONCLUSION

In conclusion, both low and high pre-pregnancy
BMI are associated with increased risk of operative
delivery and prolonged active stages of labor.
Therefore, we think that pre-pregnancy weight
control is very important.
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