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ABSTRACT

Objectives: The aim of the study was to compare the perinatal outcome between the normal weight, overweight
and obese pregnant women who delivered in the third-level center of reference. Moreover, the objective was to analyze
the usefulness of predelivery body mass index (BMI) in prediction of preterm delivery, prolonged second stage of labor,
instrumental vaginal delivery, cesarean section, fetal macrosomia, dystocia and newborn acidosis.

Material and methods: The retrospective study included 2104 patients, divided into three groups, with BMI between
18.5and 24.9; 25.0 and 29.9; higher than or equal 30.0 kg/m?, respectively. The data were assessed from the medical history.

Results: The predelivery obesity increases the risk of cesarean section (aOR 1.63), macrosomia (aOR 8.89) and dystocia
(aOR 3.40) in comparison to normal weight women. Moreover, the obese females had three times greater risk of having
amacrosomic child (aOR 3.57) and 1.5 times greater risk of cesarean section (aOR 1.52) than overweight group. The role of
predelivery BMIin the prediction of cesarean delivery (AUC 0.550; sensitivity 0.39; specificity 0.71, p < 0.001, cut-off value
28.7 kg/m?), macrosomia (AUC 0.714; sensitivity 0.66; specificity 0.70; p < 0.001, cut-off value 29.0 kg/m?) and dystocia
(AUC 0.658; sensitivity 0.77; specificity 0.53, p < 0.001, cut-off value 27.0 kg/m?) was significant.

Conclusions: The predelivery obesity increases the risk of cesarean section, macrosomia and shoulder dystocia and is
a useful parameter in the prediction of perinatal outcomes. The establishing cut-off value for predelivery BMI was the
lowest in prediction of shoulder dystocia.
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INTRODUCTION

According to the World Health Organization (WHO)
report, the worldwide prevalence of obesity nearly tri-
pled between 1975 and 2016 and it is considered a global
epidemic [1]. Approximately 27% and 37% of reproduc-
tive-aged women in the United States are overweight
and obese, respectively [2-4]. One of the main reasons for
so high widespread, which has influenced the economic
condition of health system worldwide, is the modern life-
style related to an unbalanced calorie intake and insufficient
physical activity [5]. That exposes most fetuses to mater-
nal overnutrition and high-fat diet during the key period
of in utero development [6]. Despite the overweight and
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obesity rates are lower in Europe, the trend is also increas-
ing, suggesting occurrence of maternal obesity above 20%
in six European countries [7]. Moreover, about 50-60% of
overweight and obese pregnant women gain on weight
more than Institute of Medicine recommends, what leads
to the postpartum weight retention, later cardiovascular
diseases and inappropriate body mass index (BMI) in future
pregnancies [8].

Several studies underline the influence of high maternal
BMI in pregestational or gestational period on obstetric
and post-partum complications, such as gestational diabe-
tes mellitus (GDM) [9, 10], pregnancy induced hypertension
(PIH), preeclampsia (PE) [11, 12], cesarean sections [13],
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urinary and genital tract infections, post-partum wound
infection, chorioamnionitis [14-16], venous thromboembo-
lism [17], breastfeeding difficulties [18] and depression [19].

Despite many perinatal and post-partum consequenc-
es, the maternal obesity impacts also fetal programming
and effects in offspring disorders [20]. It increases the neona-
tal morbidity because of preterm deliveries and congenital
anomalies [8] but also in future life offspring are themselves at
higherrisk of obesity and cardiometabolic morbidity [21, 22].
As mentioned above, maternal obesity increases the risk
of GDM, what correlates positively with adiposity in both
young and adult offspring. Saucedo et al. found that mater-
nal adipokines and inflammatory cytokines secreted from
adipose tissue in GDM, such as C-reactive protein (CRP),
monocyte chemotactic protein-1 (MCP-1) and tumor necro-
sis factor-alpha (TNF-alpha), may regulate fetal growth [23].

The long-term consequences of prenatal and lactational
exposure to maternal excessive weight and inappropri-
ate nutrition are psychiatric and neurodevelopmental
offspring’s diseases which include cognitive impairment,
autism spectrum disorders, attention deficit hyperactivity
disorder, cerebral palsy, anxiety, depression, schizophre-
nia and eating disorders [24]. Furthermore, the maternal
obesity affects the maturation and development of the
newborn immune system increasing the susceptibility to
pathogens, changing the vaccines response and resulting
inimmunopathological disturbances, such as development
of asthma or allergy [25].

Objectives

The aim of this study was to compare the perinatal out-
come between the normal weight, overweight and obese
pregnant women, who delivered in the third-level reference
center. Moreover, the objective was to evaluate predelivery
BMl in prediction of preterm delivery, prolonged 2" stage of
labor, instrumental vaginal delivery, cesarean section, fetal
macrosomia, dystocia, and newborn acidosis. Furthermore,
therisk of preterm labor, cesarean delivery, macrosomia, and
dystocia was assessed.

MATERIAL AND METHODS

The retrospective study included 2104 women, who
gave birth to a child in the Obstetrics and Gynecology
Hospital of Medical Sciences University in Poznan. The pa-
tients were divided according to predelivery BMl into three
age-matched groups, as follows: the | group consisted of
614 women with BMI between 18.5 and 24.9, the Il group
included 964 patients with BMI ranged 25.0 to 29.9 and
the Ill group was composed of 526 females with BMI equal
or greater than 30.0 kg/m2. The BMI was measured in the
antepartum period, what constitutes some limitation of
the study due to the lack of established norms for BMI in
pregnancy. The gravidity and parity were comparable be-
tween groups.

The characteristics of study groups are presented in
the Table 1. The data were collected from medical history.
The analyzed parameters included age, predelivery BMI,

Table 1. The general characteristics of study groups

Characteristics Group | (n=614)

Age [years] (Mean + SD) 305
Predelivery BMI [kg/m?] 233+13
Gravidity (n) (Median, Min-Max) 2(1-7)
Parity (n) (Median, Min-Max) 0(0-6)
PIH [%] 1.1
GDM [%] 6.0
FGR [%] 33

Group Il (n =964)

Group lll (n =526) p

*ns

315 **ns
*X¥ ns

315

*¥<0.01
**<0.01
*** < 0.01

27214 335+35

*ns
2(1-8) **ns
AX¥ nS

*ns
1(0-5) **ns

*A¥ ns

*<0.05
** < 0.0001
*** < 0.0001

23 11.6

*ns
7.6 8.8 **ns
XX nS

*ns
23 29 **ns

SD — standard deviation; ns — not significant; BMI — body mass index; PIH — pregnancy induced hypertension; GDM — gestational diabetes mellitus; FGR — fetal

growth restriction
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pregnancy complications such as PIH, GDM, fetal growth
restriction (FGR), the term and mode of delivery, duration
of the 15t and the 2" stage of labor, perinatal blood loss,
perinatal hemorrhage, perineal incision and rupture, new-
born weight, Apgar score, umbilical venous and artery pH
and base excess (BE). The gestational age was set accord-
ing to the last menstrual period or ultrasound examination
from the 1st trimester of pregnancy. The preterm delivery
was diagnosed between 22 and 36 + 6-weeks’ gestation.
The prolonged second stage of labor was defined as: for
nulliparous women > 3 h with epidural anesthesia or > 2 h
without it, for multiparous women > 2 h with epidural an-
esthesia or > 1 h without it. The postpartum hemorrhage
was determined as blood loss of equal or more than 500 mL
during spontaneous or assisted vaginal delivery and equal
or more than 1000 mL during cesarean section. The mac-
rosomia was diagnosed as the birth weight equal or above
4500 g. The newborn acidosis was diagnosed as umbilical
arterial pH below 7.2.

The statistical analysis was performed in GraphPad
InStat 3, Statistica StatSoft 13.1, MedCalc 19.5.3 and PQ-
Stat 1.8.0. The Kruskal-Wallis test (nonparametric ANOVA)
with subsequently Dunn’s Multiple Comparisons was
used to analyze the results in interval and ordinal scale.
Mean (M) and standard deviation (SD) were used to describe
the interval variables, while Median, Minimum (Min), Maxi-
mum (Max) value referred to ordinal data. The results in
nominal scale were analyzed using the Chi-square test and
presented in percentages. The regression analysis was de-
scribed using coefficient of multiple correlation (R) and ad-
justed coefficient of determination (Rzadj).The unadjusted
odds ratios (ORs) and adjusted odds ratios (aOR) were cal-
culated using logistic regression and the Wald Chi-square
test. The 95% confidence interval (95% Cl) was designated
to estimate the precision of the ORs and aORs. The useful-
ness of predelivery BMl in the prognosis of preterm deliv-
ery, prolonged second stage of labor, instrumental vagi-
nal delivery, cesarean section, fetal macrosomia, dystocia,
and newborn acidosis was specified with receiver operat-
ing curve (ROQ). The prediction analysis concerned area
under curve (AUC), sensitivity, specificity, and cut-off value.
The significance level for all calculations was assumed as
p-value below 0.05.

RESULTS
The normal weight women delivered significantly earlier
comparing to overweight (38.3 + 2.6 vs 38.7 + 2.4 weeks,
p < 0.001), and obese females (38.3 + 2.6 vs 38.7 + 2.2
weeks, p < 0.001). The frequency of preterm labor was sta-
tistically higher among normal weight group comparing to
the overweight one (11.4 vs 6.9%, p < 0.01) (Tab. 2).

The spontaneous vaginal delivery occurred significant-
ly more often in group | comparing to Ill (60.3 vs 47.5%,
p <0.0001), and in group Il comparing to lll (57.1 vs 47.5%,
p < 0.001). The incidence of instrumental vaginal deliver-
ies did not differ between groups. Cesarean sections were
observed significantly more often in the obese group
compared to normal weight (42.6 vs 32.4%, p < 0.001),
and overweight females (42.6 vs 32.4%, p < 0.0001) (Tab. 2).

The first stage of labor lasted significantly longer
in overweight women compared to the obese ones
(4.6 = 4.0 vs 4.1 + 4.3 hours, p < 0.05). The second stage
of labor was also longer in group Il when compared to the
I (36 + 34 vs. 33 + 34 minutes, p < 0.05) (Tab. 2).

In the obese patients, greater perinatal blood loss
was noticed compared to the normal weight women
(356 = 154 vs 321 + 132, p < 0.001). The incidence of post-
partum hemorrhage, perineal incision and perineal rupture
was comparable between groups (Tab. 2).

The newborns of obese mothers had signifi-
cantly higher birth weight compared to overweight
(3451 £ 648 vs 3383 + 560 g, p < 0.05), and normal weight
group (3451 £ 648 vs 3197 £ 616 g, p < 0.001). Also, over-
weight women gave birth to larger children compared
to females with normal predelivery BMI (3383 + 560
vs 3197 £ 616 g, p < 0.001) (Tab. 3). In regression analysis,
the birth weight was dependent on predelivery BMl and ges-
tational age at delivery (R=0.65, Rzadj =0.43, p <0.000001).

The frequency of 5-minute Apgar score < 7 points
was comparable in all analyzed groups. The newborns of
normal weight mothers more often showed the 1-minute
Apgar < 7 points than those from overweight group (6.0
vs 3.9%, p < 0.05). Though, the offspring of normal weight
women had higher arterial pH (7.26 £ 0.09 vs 7.25 + 0.08,
p < 0.05) compared to overweight group. Furthermore,
the newborns of normal weight females had significantly
higher venous (7.34 + 0.08 vs 7.33 + 0.09, p < 0.01), and
arterial pH (7.26 £0.09 vs 7.25 £ 0.08, p < 0.05) compared to
the group with obesity. The umbilical venous or arterial BE,
and the incidence of newborn acidosis did not differ be-
tween groups (Tab. 3).

The overweight (aOR = 0.55; p < 0.01) females, in the
multivariable logistic regression model controlling for
PIH and FGR, had nearly 40% reduced chance of preterm
delivery, if we compared to normal weight group. Signifi-
cant difference in occurrence of preterm delivery was also
observed between the group Ill and I. The obese women
were approximately 40% less likely to deliver prematurely
(@aOR = 0.59; p < 0.05) (Tab. 4). After adjustment for gesta-
tional age at delivery, PIH and FGR, the logistic regression
analysis revealed that predelivery BMI > 30.0 kg/m? was
independent predictive factor for cesarean delivery com-
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Table 2. Comparison of labor outcomes between study groups

Parameters Group | (n=614)

Gestational age at delivery [weeks] 38326
Preterm delivery [%] 114
Spontaneous vaginal delivery [%] 60.3
Instrumental vaginal delivery [%] 9.3
Cesarean section [%] 324
15t stage of labor [hours] 41+36
2" stage of labor [min] 33+32
Prolonged 2" stage of labor [%]* 24
Perineal incision [%]* 63.6
Perineal rupture [%]* 6.0
Blood loss [mL] 321+132
Postpartum hemorrhage [%] 5.1

Group Il (n =964)

Group lll (n=526) p

*<0.001
**<0.001

387+24 38.7+22

*<0.01
6.9 8.6 **ns

*#¥% g

*ns
**<0.0001
*** <0.001

*ns
12.1 10.8 **ns

*ns
**<0.001
*** <0.0001

324 426

*ns
41+43 **ns
*** < 0,05

*<0.05
33+32 **ns

*AX ns

46+40

*ns
2.8 33 **ns

*#%¥% g

*ns
67.5 62.2 **ns

*ns
9.2 9.8 **ns

*ns
**<0.001

*%¥ ns

342 £ 161 356+ 154

*ns
6.9 5.7 **ns

*comparison between groups I-II; **comparison between groups I-Ill; **comparison between groups Il-11I; it refers to vaginal deliveries

pared to overweight (@OR = 1.52, p < 0.001), and normal
BMI (aOR = 1.63, p < 0.001) (Tab. 4). Moreover, the logistic
regression, after correction for gestational age at delivery,
showed that obese females were nearly 9-fold (aOR = 8.89,
p <0.01) more likely to deliver a macrosomic newborn, when
we compared to normal weight women, and about 3.5-fold
(@OR=3.57, p <0.01) more probable than overweight ones
(Tab. 4). The predelivery obesity was also associated, after
adjustment for gestational age at delivery and macrosomia,
with more than 3-fold (aOR = 3.40, p < 0.05) higher chance
of shoulder dystocia than normal predelivery BMI group
(Tab. 4).

The role of predelivery BMI in the prediction of cesar-
ean delivery (AUC 0.550; sensitivity 0.39; specificity 0.71,

p < 0.001, cut-off value 28.7 kg/m?) (Fig. 1), fetal macroso-
mia (AUC 0.714; sensitivity 0.66; specificity 0.70; p < 0.001,
cut-off value 29.0 kg/m?) (Fig. 2), and shoulder dystocia (AUC
0.658; sensitivity 0.77; specificity 0.53, p < 0.001, cut-off
value 27.0 kg/m?) (Fig. 3) was found. The predelivery BMI
was not useful in the prognosis of preterm delivery, pro-
longed second stage of labor, instrumental vaginal delivery,
and newborn acidosis.

DISCUSSION
Although the relationship between perinatal outcome,
and prepregnancy BMl or gestational weight gain has been
defined, only a few studies analyzed the impact of maternal
BMIin the antenatal period on labor, and neonatal outcome.
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Table 3. Comparison of neonatal outcomes between study groups

Parameters Group | (n=614] Group Il (n =964] Group lll (n =526] p

*<0.001
Birth weight [g] 3197 +616 3383 +560 3451 +648 *¥<0.001
***<0.05

*<0.05
1-minute Apgar < 7 points [%] 6.0 3.9 44 **ns
*¥% ns

*ns
5-minute Apgar < 7 points [%] 3.8 23 25 **ns
*¥% ns

*ns
Umbilical venous pH 7.34+0.08 7.33£0.08 7.33£0.09 **<0.01

*ns
Umbilical venous BE -3.67 +3.04 -3.99+3.00 -3.87+£2.88 **ns
*%% ns

*<0.05
Umbilical arterial pH 7.26 £0.09 7.25+0.08 7.25+0.08 **<0.05
*¥¥ ns

*ns
Umbilical arterial BE -4.15+3.37 -435+3.35 -423+3.49 **ns
*A¥ ns

*ns
Newborn acidosis [%] 239 28.2 25.7 **ns

*%¥ ns

* comparison between groups I-II; ** comparison between groups I-Ill; *** comparison between groups II-Ill; BE — base excess

Table 4. The association between predelivery BMI and perinatal outcomes expressed as the ORs and aORs for obese and overweight women

sl Mvsl llvs|
Parameters OR aOR OR aOR OR aOR
(95% CI) (95% CI) (95% ClI) (95% ClI) (95% ClI) (95% ClI)
p-value p-value p-value p-value p-value p-value
1.25 1.08 0.73 0.59 0.58 0.55
Preterm delivery (0.85-1.86) (0.71-1.64) (0.49-1.08) (0.39-0.91) (0.41-0.82) (0.38-0.78)
ns ns ns <0.05 <0.01 <0.01
1.55 1.52 1.55 1.63 0.99 1.07
Cesarean section (1.24-1.93) (1.21-1.90) (1.22-1.97) (1.26-2.10) (0.80-1.24) (0.85-1.34)
<0.0001 <0.001 <0.001 <0.001 ns ns
2.89 3.57 6.80 8.89 2.35 2.49
Macrosomia (1.35-6.23) (1.57-8.09) (1.98-23.34) (2.03-38.82) (0.65-8.46) (0.53-11.59)
<0.01 <0.01 <0.01 <0.01 ns ns
1.62 1.80 417 340 257 1.88
Dystocia (0.78-3.34) (0.82-3.96) (1.36-12.75) (1.08-10.62) (0.86-7.74) (0.60-5.81)
ns ns <0.05 <0.05 ns ns

Models controlling for: preterm delivery — PIH, FGR; cesarean section — gestational age at delivery, PIH, FGR; macrosomia — gestational age at delivery; dystocia
— gestational age at delivery, macrosomia; OR — odds ratios; C| — confidence interval; aOR — adjusted odds ratios

In addition, some researchers focused mainly on the super We proved the role of predelivery BMIin the prediction
obesity defined as the BMI > 50 kg/m? or weight > 140 kg of cesarean section but the sensitivity was very low (39%)
at any point of pregnancy in 20 or more weeks of gestation and specificity was 71%. The cut-off value was set as BMI
[26-28]. 28.7 kg/m?. Morais et al. [29] observed higher risk of cesar-
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predelivery BMI
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Figure 1. Predelivery body mass index in the prediction of
cesarean section; AUC — area under curve
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Figure 2. Predelivery body mass index in the prediction of fetal
macrosomia (birth weight > 4500 g); AUC — area under curve

ean section (OR = 1.97) in women, who were classified as
normal weight on the first prenatal visit, and until the last
prenatal examination, increased in the BMI classification.
Also, firstly overweight patients, who significantly gained on
weight during pregnancy and became obese, had a higher
chance of cesarean delivery (OR = 2.28) comparing to con-
stantly overweight women [29]. In our study, obesity raised

predelivery BMI
cut-off value = 27,0 kg/m?

100 |-
80 p=
60 |-

£ s

s

s s

2

2 s

@ AUC = 0,658
40— P <0,001
20~
o) = P R ] | ]

0 20 40 60 80 100

100-Specificity

Figure 3. Predelivery body mass index in the prediction of shoulder
dystocia; AUC — area under curve

the chance of cesarean delivery nearly 1.5-fold comparing
to as well overweight (aOR = 1.52) or normal weight women
(@aOR = 1.63). Arora et al. [30] also noticed the association
between predelivery BMI, and higher risk of cesarean sec-
tion. The authors emphasized that high prepregnancy BMI
or high gestational weight gain stronger affected the risk of
cesarean delivery. Sullivan et al. [27] observed, in extremely
obese women, the higher risk of obstetric complications
(@aOR = 2.42), including higher frequency of cesarean deliv-
ery (51.6 vs 31.7%) comparing to the representative group
for general population in Australia and New Zealand.
The McCall’s et al. [26] international collaborative study
proved the significantly higher chance of cesarean sectionin
the group of women with super obesity (@QOR =2.77). Alanis
etal. [28] presented similar results, and observed the highest
rate of cesarean delivery among extremely obese patients
comparing to less obese women (56.0 vs 30.9%, aOR = 2.86).

Neonatal macrosomia is diagnosed in about 10% of all
pregnancies, what is much higher incidence than in our
study (1.5%). In the literature there are several definitions
of macrosomia. Birth weight of 4000-45009g or greater
than 90t percentile for gestational age (with correction
for neonatal sex, and ethnicity) is presented. This can lead
to discrepancies in the assessment of the frequency of this
pathology. Moreover, several studies refer to the frequency
of the prenatally diagnosed macrosomia, but this condition
must be obligatory confirmed after delivery [31]. The obese,
and overweight women delivered newborns of higher birth
weight, which was associated with predelivery BMI and
gestational age at delivery. Our research revealed the useful-
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ness of predelivery BMIin the prognosis of fetal macrosomia
with sensitivity of 66%, and specificity of 70%. The cut-off
value was set as maternal BMI equal 29.0 kg/m?2. Asplund
et al. reported the incidence of macrosomic newborns
about 15.6%. 86.2% of these mothers had equal or greater
than 25% increase in BMI during pregnancy. These raises of
maternal BMI revealed sensitivity of 86.2% and specificity
of 93.6% in prediction of macrosomia. After adjustment
for maternal age, race, parity, and gravidity, these women
had more than 200 times (aOR = 219.3) higher probability
for delivering macrosomic newborn [32]. Swank et al. [33]
reported that women with moderate and excessive BMI
changesin pregnancy had aOR of 1.66 and 3.21, accordingly,
for macrosomia in comparison to females with minimal
BMI change. The study of Sullivan et al. [27] observed that
extremely obese patients delivered newborns with birth
weight equal or more than 4500 g significantly more often
than normal weight women (9.8 vs 0.8%). McCall’s et al. [26]
international collaborative study proved the increased risk
for fetal macrosomia in superobese women. Furthermore,
Alanis et al. [28] observed that extreme obesity increased
3.5-and 2-fold the risk of delivering the large for gestational
age (LGA) infant compared to non-obese patients and less
obese women, respectively. In comparison, our study re-
vealed, after adjustment for gestational age at delivery,
about 3.5-fold (@aOR = 3.57), and nearly 9-fold (aOR = 8.89)
higher chance of postanal macrosomia in obese women
comparing to overweight and normal weight females, ac-
cordingly. Morais et. al. [29] classified pregnant women
on the first and last prenatal visit as low weight, adequate
weight, overweight, and obese. The researchers reported
that patients whose BMI acquired an increase in the clas-
sification, according to the Atalah curve, from the first until
the last prenatal visit, had a higher chance of delivering LGA
newborn (OR = 2.88). Also, women with firstly adequate
BMI, who increased in their classification, were nearly four
times more likely to give a birth to a macrosomic infant
(OR=4.13). Furthermore, overweight women, who evolved
an increase of their BMI, had raised odd ratio of fetal mac-
rosomia (OR = 12.54) than those with stagnant BMI [29].
To our knowledge, until now no study evaluated the as-
sociation between predelivery BMI, and shoulder dystocia.
Our results proved the usefulness of maternal BMI in the
prognosis of dystocia with sensitivity of 77%, and specific-
ity of 53%. The cut-off value for predelivery BMI was set as
27.0 kg/m?. The obese women were, after adjustment for
term of delivery and macrosomia, about 3-fold more likely
to experience obstructed labor (aOR = 3.40) than patients
with normal BMI. Through the probability of prognosis
both macrosomia and shoulder dystocia, the predelivery
BMI can be helpful parameter in the prediction of that ad-

verse perinatal outcomes, and making the decision about
the most favorable mode of delivery.

The only adverse perinatal outcome, in our study,
with higher frequency in normal weight women com-
paring to overweight females was preterm delivery (11.4
vs 6.9%). Both obese (aOR = 0.59, p < 0.05) and overweight
(@OR=0.55, p <0.01) mothers had approximately 40% lower
chance of preterm delivery, using regression model adjusted
for PIH and FGR diagnosis. The trend of higher incidence for
preterm birth among normal weight women was similar to
Alanis et al. results (25.0 vs 16.6%) [28].

Although both the first and second stage of labor lasted
longer in overweight mothers than in obese and normal
weight patients, respectively, the proportion of prolonged
second labor stage was comparable between groups.
The I group had higher percentage of 1-minute Apgar score
below 7 points than the Il one. Moreover, there was no
significant difference in diagnosis of 5-minute Apgar below
7 points between groups. These results are similar to Alanis
et al. observations [28].

We observed higher frequency of PIH among over-
weight and obese mothers comparing to normal weight
women. Interestingly, nearly similar incidence of GDM
and FGR in all groups was noticed. The newborns of obese
mothers had lower umbilical venous and arterial pH with
similar incidence of newborn acidosis compared to normal
weight and overweight group, respectively. Finally, we did
not observe the differences in frequency of instrumental
vaginal delivery, perineal incision, perineal rupture, postpar-
tum hemorrhage, umbilical venous or arterial BE between
groups. To our knowledge, until now, there are no studies
in the literature assessing perinatal outcome in relations to
predelivery BMI. Future studies, considering the predelivery
obesity grading, and the long-term consequences of inap-
propriate maternal BMI, are needed.

CONCLUSIONS

The predelivery BMI is a useful parameter in the predic-
tion of cesarean section, macrosomia, and shoulder dystocia.
The establishing cut-off value for predelivery BMI was the
lowest in prediction of shoulder dystocia.

The obese women are at higher risk of cesarean sec-
tion comparing to overweight, and normal weight women.
Predelivery obesity increases the chance of macrosomia
compared to normal weight women, and to overweight
females. Moreover, the obese patients are more likely to
experience shoulder dystocia comparing to normal weight
group.

The antenatal obesity is associated with higher perinatal
blood loss, slightly lower umbilical venous and arterial pH
in comparison to women with appropriate BMI. Moreover,
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the overweight mothers present significantly lower umbili-
cal arterial pH than normal weight females. Furthermore,
predelivery obesity and overweight are related to lower risk

of preterm delivery than normal BMI. Additionally, the first
and the second stage of labor last longer among overweight
women comparing to obese, and normal weight mothers,
respectively.

Awareness, that obesity and overweight are major risk

factors for many obstetrical complications, imposes clini-

cians to implement the unique management, including

special recommendations for prenatal care.
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