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ABSTRACT
Introduction
Excessive body mass index may have adverse effects on the health of women in their perinatal 
period. Regular physical activity contributes to body mass control.

Aim
To determine the association of pre-pregnancy and pregnancy BMIs with labor duration 
in primi- and multiparas. Also, to determine the proportions of pre-pregnancy BMI > 25 in 
women after cesarean sections and vaginal deliveries. 

Material and methods
Data of 54 women on a postpartum day 3 to 5 (29 primiparas: 17 after vaginal and 12 after 
cesarean deliveries; 25 multiparas: 15 after vaginal and 10 after cesarean deliveries). Demo-
graphic data collected from the patient’s history included body height, pre-pregnancy and 
pre-labor body mass, mode of delivery, duration of labor and its second stage, number of 
deliveries. Pre-pregnancy and pre-labor BMIs were calculated. 

Results
In primiparas, there was a moderate positive correlation between pre-pregnancy and pre-labor 
BMIs and the labor duration (r = 0.56, p = 0.02; r = 0.65, p = 0.005, respectively). Multiparas 
did not exhibit a significant correlation between the BMIs and the labor duration (p > 0.05). 
Neither of the subgroups showed a significant correlation between pre-pregnancy and pre-
labor BMIs and the duration of the second stage of labor (p > 0.05). Among women after 
vaginal deliveries, 15.6% had pre-pregnancy BMI > 25; the respective proportion was 22.7% 
in women after cesarean sections. 

Conclusions
Primiparas with greater pre-pregnancy and pre-labor BMIs were more likely to have a longer 
labor. The proportion of pre-pregnancy BMI > 25 was higher for cesarean compared to vagi-
nal deliveries. Physical activity should be promoted in women planning pregnancy to help 
control BMI.
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STRESZCZENIE
Wstęp 
Podwyższony wskaźnik masy ciała może mieć niekorzystny wpływ na zdrowie kobiety 
w okresie okołoporodowym. Systematyczna aktywność fizyczna sprzyja kontroli masy ciała.

Cel
Zbadanie zależności pomiędzy BMI przed i podczas ciąży a czasem trwania porodu pierworódek 
i wieloródek. Ustalenie odsetka podwyższonego BMI przed ciążą u kobiet po cesarskich 
cięciach i po porodach waginalnych.

Materiał i metody
Dane dotyczyły 54 kobiet będących między 3 a 5 dobą po porodzie (29 pierworódek: 17 po 
porodach waginalnych i 12 po cesarskich cięciach; 25 wieloródek: 15 po porodach waginalnych 
i 10 po cesarskich cięciach). Dane demograficzne zebrane z wywiadu dotyczyły wzrostu, masy 
ciała przed ciążą i porodem, rodzaju porodu, długości porodu oraz II okresu porodu, liczby 
porodów. Obliczono przedciążowy i ciążowy (przedporodowy) BMI.

Wyniki
U pierworódek stwierdzono umiarkowaną dodatnią zależność pomiędzy BMI przed ciążą 
i porodem a czasem trwania porodu (kolejno: r = 0,56, p = 0,02; r = 0,65, p = 0,005). U wieloró-
dek stwierdzono brak istotnej zależności pomiędzy BMI przed ciążą i porodem a długością 
porodu (p > 0,05). W obu podgrupach analiza wykazała brak istotnej zależności pomiędzy 
BMI przed ciążą i porodem a długością II okresu porodu (p > 0,05). Wśród kobiet po porodach 
waginalnych 15,6% miało BMI przed ciążą > 25. Spośród kobiet po cesarskich cięciach 22,7% 
miało BMI przed ciążą > 25. 

Wnioski
Kobiety z wyższym BMI przed i pod koniec pierwszej ciąży były bardziej narażone na dłuższy 
poród waginalny. Kobiety rodzące przez cesarskie cięcie miały wyższy odsetek BMI przed 
ciążą > 25 w stosunku do kobiet, które miały poród waginalny. Aktywność fizyczna powinna 
być promowana u kobiet planujących ciążę w celu kontroli BMI.

Słowa kluczowe: wskaźnik masy ciała, ciąża, poród, cesarskie cięcie

Introduction
Obesity, which has been included in the group 
of civilization diseases of our time, is defined 
as a pathological increase in the amount of 
adipose tissue leading to impaired body func-
tion and increased morbidity and mortality 
rates. In obesity, there is an impaired energy 
balance resulting from excessive food intake 
and insufficient physical activity. A Body 
Mass Index (BMI) of 30 and above indicates 
obesity (Apovian, 2016). The elevated BMI 

may lead to infertility. It may also adversely 
affect both the pregnant woman and the fetus 
and may have a negative impact on labor 
and delivery. Pregnancies of obese women 
are at higher risk of complications, includ-
ing gestational diabetes, pregnancy-induced 
hypertension, miscarriage, premature labor or 
stillbirth. Their babies present a higher risk of 
fetal macrosomia and congenital anomalies 
of the cardiovascular or nervous systems. 
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Cesarean delivery rates are higher for obese 
women (Denison et al., 2008; Torloni et al., 
2009; Bodnar et al., 2010; Medard, 2010;  
Li et al. 2013; Declercq et al., 2016; Huras et al., 
2014; Shaukat and Nur, 2019). Also, a greater 
proportion of postpartum depression was 
found among women with increased BMI 
(LaCoursiere et al., 2010). In the result of 
maternal obesity, the macrosomic fetus may 
develop overweight or obesity in childhood 
(Streuling et al.,2011, Thangaratinam and 
Jolly, 2010; Mueller et al., 2017).

Research outcomes indicate the impor-
tance and effectiveness of regular physical 
activity during pregnancy to prevent exces-
sive gestational weight gain (Streuling et al., 
2011; Zavorsky and Longo, 2011). However, 
the guidelines on regular aerobic exercise 
for overweight or obese expectant mothers 
differ from those for women with normal 
BMI and physically active before pregnancy. 
It has also been found that regular physical 
activity before and during pregnancy reduces 
the risk of gestational diabetes mellitus. Preg-
nant women diagnosed with gestational 
diabetes should adhere to regular aerobic 
exercise supervised by a physiotherapist 
and consulted by an attending obstetrician 
(Bebelska et al., 2011, Streuling et al. 2011, 
Thangaratinam and Jolly, 2010; Zavorsky 
and Longo, 2011). 

Physiological labor starts with regular uter-
ine contractions, which gradually increase in 
intensity resulting in cervical shortening and 
dilation. This first stage of labor takes 9 to 15 
hours in primiparas and about 7 to 9 hours 
in multiparas; it lasts until cervical dilation 
to approximately 10 cm. The second stage 
starts with full cervical dilation; expulsive 
involuntary uterine contractions are helped 
by voluntary pushing efforts made by the 
woman in labor. The duration of this stage 
is about 1 to 2 hours in primiparas and 0.5 to  
1 hour in multiparas; it ends with the delivery 
of the child (Pisarski, 1993). 

Women with a high BMI are likely to deliver 
post-term and tend to need oxytocin labor 
induction (Denison et al., 2008; Adams et al., 

2020). Increased BMI may also have nega-
tive effects on the course of labor, its dura-
tion (Carlhäll et al., 2013). In turn, prolonged 
labor may result in maternal and offspring 
health-threatening complications (Altman 
and Lydon-Rochelle, 2006; Simic et al., 2017).

Cesarean section is a surgical intervention 
aimed at delivering a child through incisions 
in the abdomen and uterus. When deemed the 
best delivery option, it might be scheduled 
as an elective procedure before labor begins 
but may also be performed as an emergency 
when vaginal birth becomes complicated. 
According to National Institute for Health and 
Clinical Excellence (NICE), increased BMI is 
one of the indications for planned cesarean 
section (Skrypnik et al., 2015).

Aim
The aim of this study was to determine 
whether a relationship existed between pre-
pregnancy and pregnancy BMIs and labor 
duration in primi- and multiparas. We also 
attempted to determine if obese women were 
more likely to have a cesarean section. It was 
hypothesized that increased BMI might be 
associated with longer labor and that obese 
women were more prone to have a cesarean 
section.

Material and methods
The study comprised anonymous data from 
54 postpartum women in good overall health. 
The data were collected during routine physi-
otherapy procedures as part of a clinical 
physiotherapy course at the Obstetrics/
Gynecology Department of Jaworzno Multi-
specialty Hospital. The data used for this 
study were obtained between the 3rd and 5th 
postpartum days from March 2014 through 
December 2015. The inclusion criterion was 
singleton pregnancy. Data were collected 
from the patient’s history, which included 
age, body height, pre-pregnancy and late 
pregnancy (about one-week pre-labor) body 
mass, number of deliveries and the type of 
the most recent delivery. With permission of 
women who delivered vaginally, data on the 
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duration of their labor and its second stage 
were obtained from Health Record Books of 
their children. Based on body height and pre-
pregnancy and pregnancy (pre-labor) body 
mass, the respective BMIs were calculated 
[body mass (kg)/body height (m)²]. Gestational 
weight gain was calculated by subtracting 
pre-pregnancy from pregnancy (pre-labor) 
body mass.

The patients included in the analysis were 
19 to 39 years old with a mean of 28 ± 4.6 years. 
There were 29 primiparas (17 after vaginal and 
12 after cesarean deliveries) and 25 multiparas 
(15 after vaginal and 10 after cesarean deliver-
ies). The lowest and highest pre-pregnancy 
BMIs in the whole group (n = 54) were 16.7 
and 36.4, respectively. The mean pre-preg-
nancy BMI was 23.1 (SD ± 3.8). The lowest 
pre-labor BMI was 22.3, and the highest 44.6. 
The mean pre-labor BMI was 29.4 (SD ± 4.7). 
Since the first labor lasts longer than that in 
a multipara, two subgroups of vaginal deliver-
ies (17 primiparas and 15 multiparas) were 
formed based on the collected data. Table 1 
shows the characteristics of primiparas and 
multiparas, who delivered vaginally. 

Statistical analysis was performed using 
a Statistica software package and Excel 
spreadsheets. The data of primi- and multipa-
ras after vaginal deliveries were compared 
with the Mann-Whitney U test. The Spear-
man’s Rank Correlation Coefficient was used 
to test whether BMIs before and at the end of 
pregnancy were correlated with the duration 
of labor and its second stage in primi- and 

multiparas. A conventional approach to 
interpreting the absolute magnitude of the 
correlation coefficient was used: 0.00 – 0.10 
negligible; 0.10 – 0.39 weak; 0.40 – 0.69 moder-
ate; 0.70 – 0.89 strong; and 0.90 – 1.00 very 
strong correlation (Schober et al., 2018). The 
level of significance was set at α = 0.05. 

The investigation did not require the 
consent of the Bioethics Committee because 
only anonymous patient data from routine 
physiotherapeutic procedures at the obstetric 
unit were used. All data were kept anony-
mous, the data of the patients were made 
confidential, statistical worksheet included 
a particular patient as the number only. 

Results
In the subgroup of 17 primiparas, the Spear-
man’s rank test revealed a moderate positive 
correlation between pre-pregnancy and late 
pregnancy (pre-labor) BMIs and total labor 
duration (r = 0.56, p = 0.02 and r = 0.65, p = 0.005 
respectively; Figures 1 and 2). In this subgroup, 
no significant correlation was found between 
pre-pregnancy and pre-labor BMIs and dura-
tion of the second stage of labor (p > 0.05).

The subgroup of 15 multiparas exhibited no 
significant correlation between pre-pregnancy 
and pre-labor BMIs and total labor duration 
(p > 0.05). In the multiparas, no significant 
correlation was also revealed between pre-
pregnancy and pre-labor BMIs and duration 
of the second stage of labor (p > 0.05).

Ten out of 54 study participants (18.5%) 
had pre-pregnancy BMI > 25. 

Angelika Szemraj et al.: Association of pre-pregnancy and pregnancy body mass index with labor duration

Table 1. Characteristics of primiparas and multiparas after vaginal deliveries*.

Primiparas (n = 17) Multiparas (n = 15) p**

Age (years) 26.2 ± 3.7 30.3 ± 3.7 0.005

Pre-pregnancy BMI 21.4 ± 3.2 23.9 ± 2.7 0.01

Pregnancy (pre-labor) BMI 26.8 ± 3.0 30.1 ± 3.3 0.003

Gestational weight gain (kg) 14.6 ± 4.9 17.1 ± 3.8 > 0.05

Duration of labor (min) 366.5 ± 223.2 189 ± 75.6 0.002

Duration of second stage of labor (min) 47.6 ± 34.7 23.3 ± 14.4 0.01

*Mean ± standard deviation
**Mann-Whitney U test
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Figure 1. Correlation between pre-pregnancy BMI and duration of labor in 17 primiparas. 

Figure 2. Correlation between late pregnancy (pre-labor) BMI and duration of labor in 17 primiparas.

Five out of 22 women after cesarean deliv-
ery (22.7) had pre-pregnancy BMI > 25, includ-
ing four (33.3%) out of 12 primiparas and one 
(10%) out of 10 multiparas (Figure 3). 

Among 32 women who delivered vaginally, 
five (15.6%) had pre-pregnancy BMI > 25, 
including one (5.9%) out of 17 primiparas and 
four (26.7%) out of 15 multiparas (Figure 4). 

Discussion
The primary objective of this study was to 
analyze whether there was an association 
of pre-pregnancy and pre-labor BMIs with 
the duration of vaginal labor and its second 
stage. Physiologically, primiparas take longer 
to deliver than multiparas; therefore, correla-
tion analysis was performed separately for 
these two subgroups. 
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The results confirmed the study hypothesis, 
i.e., pre-pregnancy and pre-labor BMIs of 
primiparas were positively correlated with 
total labor duration. Interestingly enough, 
such a correlation was not found in multipa-
ras. Neither of the subgroups exhibited 

a significant correlation between pre-preg-
nancy and pre-labor BMIs and duration of 
the second stage of labor. 

The present results indicate that higher 
pre-pregnancy and pre-labor BMIs of primi-
gravidas were related to longer vaginal labor. 

Angelika Szemraj et al.: Association of pre-pregnancy and pregnancy body mass index with labor duration

Figure 3. Percentage of pre-pregnancy BMI > 25 in 12 primiparas  
and 10 multiparas who had a cesarean section. 

Figure 4. Percentage of pre-pregnancy BMI > 25 in 17 primiparas and 15 multiparas  
who delivered vaginally.
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Overweight and obese women most frequently 
give birth to larger children (Bodnar et al., 
2010; Abdel Moety et al., 2013; Li et al. 2013); 
therefore, their natural labor and delivery 
can be longer and more difficult. Women 
with increased BMI are also characterized 
by lower endurance which may be another 
factor leading to longer and more exhausting 
labor. Natural childbirth requires enormous 
physical effort, and it has been suggested that 
a higher level of physical fitness is related to 
easier and shorter labor (Zavorsky and Longo, 
2011). In multiparas of this study, however, 
increased pre-pregnancy and pre-labor BMIs 
turned out to have no significant impact on 
labor duration. It might be that overweight 
or obesity do not affect the generally shorter 
and easier labor of multiparas. The duration 
of pre-pregnancy overweight/obesity might 
also be of importance, but no such data were 
available in our study. 

Our results regarding primiparas are 
consistent with those of other authors who 
concluded that excess body weight was associ-
ated with longer labor (Bebelska et al., 2011; 
Carlhäll et al., 2013). Similar to Carlhäll et al. 
(2013), our study suggests that the duration of 
the first stage of labor increased with greater 
maternal BMI. Nevertheless, Carlhäll et al.  
(2013) noted that the second stage of labor 
was shorter in obese than in normal-weight 
women. 

In this study, we also attempted to verify 
whether the percentage of increased pre-
pregnancy BMI was higher in women who 
had a cesarean delivery. Our hypothesis was 
confirmed, i.e., the proportion of women with 
pre-pregnancy BMI above 25 was higher in 
the group with cesarean compared to vaginal 
deliveries (23% and 16%, respectively). The 
same observation was made in the subgroup 
of primiparas, where the proportions were 
33% and 6%, respectively. On the contrary, 
only 10% of multiparas who delivered by 
a cesarean section had a pre-pregnancy BMI 
of over 25, while 27% of multiparas with 
vaginal deliveries were overweight or obese 
before pregnancy. 

Our results indicate that overweight/
obesity might have been among the causes 
of cesarean section, and especially in primipa-
ras. Increased risk of emergency cesarean 
section in overweight and obese women 
(Pettersen-Dahl et al., 2018), among others, 
might be related to reduced tolerance of longer 
physical effort associated with first labor and 
delivery. A planned cesarean section might, 
in turn, be related to pregnancy-induced 
hypertension and gestational diabetes melli-
tus, more commonly found in pregnancies of 
overweight and obese women (Denison et al., 
2008; Torloni et al., 2009; Li et al. 2013; Shaukat 
and Nur, 2019). Fetal macrosomia related to 
maternal BMI can be another indication for 
cesarean delivery (Thangaratinam et al., 2010). 

Our results showing that maternal over-
weight/obesity might have increased the 
likelihood of cesarean section confirm 
previous reports on a higher risk of cesar-
ean delivery in women with excessive BMI 
(Denison et al., 2008; Medard, 2010; Bebelska, 
2011; Li et al. 2013; Pettersen-Dahl et al., 2018; 
Ratnasiri et al., 2019; Shaukat and Nur, 2019).

Our findings indicate a need for educating 
women about the importance of healthy 
pre-pregnancy and pregnancy body weight. 
In women with normal BMI, gestational 
weight gain should be between 11.5 and 16 
kg. For overweight (BMI 25–29.9) and obesity 
(BMI ≥ 30), the recommended weight gain is 
7–11.5 kg and 5–9 kg, respectively (Institute of 
Medicine Guidelines, 2009). Regular physical 
activity helps maintain healthy pre-pregnancy 
and pregnancy bodyweight (Zavorsky and 
Longo, 2011) and should therefore be promoted 
among women who are planning pregnancy. 
In the absence of contraindications, exercises 
should be of moderate intensity. Regular 
physical activity increases endurance and 
physical fitness leading to better adaptation 
to pregnancy and labor tolerance (Zavorsky 
and Longo, 2011).

Before and during pregnancy in obese 
women, any comorbidities should be controlled, 
especially arterial hypertension and diabetes 
melitus (Denison et al., 2008; Torloni et al., 2009; 
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Medard, 2010; Li et al. 2013; Shaukat and Nur, 
2019). It should be emphasized that physical 
activity not only helps stabilize blood pressure 
at lower levels but also prevent hypertension; 
it also reduces blood glucose to normal range 
(Streuling, 2011; Kicel et al., 2014).

Conclusions
In primiparas, greater pre-pregnancy and 
pre-labor BMIs were associated with longer 
labor. The duration of second stage of labor 
was not related to the BMIs. The proportion of 
women with pre-pregnancy BMI above 25 was 
higher in the group with cesarean compared 
to vaginal deliveries. Maternal overweight/
obesity might have increased the likelihood of 
a cesarean section. Regular physical activity 
should be promoted among women who are 
planning pregnancy to enhance BMI control.
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