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ABSTRACT

Background: Obesity is a widely spread health problem the complications of which are too many whether
general or obstetric complications.

Objective: The aim of this observational study is to evaluate the impact of increased BMI of nulliparous
women on progress of labor, incidence of peri-partum complications (1ry outcome) and neonatal outcome of
these women (secondary outcome).

Patients and Methods: In this prospective observational study, 150 primigravidas in labor were recruited in
Mit Ghamr General Hospital between November 1st, 2019 and April 30th, 2020 and categorized into 5
groups according to WHO BMI classification; Group A contained 50 patients with BMI 18.9-24.9, group B
50 patients with BMI 25-29.9, group C1 20 patients with BMI 30-34.9, group C2 20 patients with BMI 35-
39.9 and group C3 10 patients with BMI at least 40. Recruited patients were monitored for their progress of
labor (in terms of time of cervical dilation from 4 cm to 10 cm, the accordingly calculated rate of cervical
dilation and duration of head descent) and their development of peri-partum complications (cervical dystocia,
shoulder dystocia, arrest of head descent, the subsequent potential need for CS, 3rd and 4th degree perineal
tears, 1ry post-partum hemorrhage, retained placenta). Neonatal outcome was observed by measuring fetal
birth weight, APGAR score at 1 minute and 5 minutes, subsequent potential need for NICU admission and
occurance of neonatal jaundice.

Results: A statistically significant difference was found regarding progress of labor and neonatal outcome
with women in obese groups (C1, C2, C3) having slower progress and worse neonatal outcome, while no
statistically significant difference was found regarding mode of delivery and peri-partum complications.

Conclusion: Obese women in labor considered high-risk cases that required special measures whether on
short-term or long-term basis.

Keywords: Obesity, BMI, Primigravida, labor, Partogram, Peri-partum, Neonatal.

INTRODUCTION less. Obesity is a significant public health
concern and is likely to remain so for the

The worldwide prevalence of obesit
worldwice prev S foreseeable future (Lampard et al., 2014).

has increased substantially over the past

few decades. Economic, technologic, and The most commonly used
lifestyle changes have created an measurement for defining obesity is Body
abundance of cheap, high-calorie food Mass Index (BMI), which refers to an
coupled with decreased required physical individual’s weight in kilograms divided
activity. We are eating more and moving by the square of his or her height in
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meters. Individuals  are  deemed
overweight when they have a BMI
between 25 and 30 kg/m2; obesity is
defined as a BMI greater than or equal to
30 kg/m2, and extreme obesity is defined
as a BMI greater or equal to 40 kg/m2
(Tchernof et al., 2013).

For example, weight lifters and
professional athletes tend to have high
BMI because they have a high muscle
mass, not excess fat. These individuals are
not at risk for metabolic health problems
because the health consequences of
obesity come from excess adipose tissue,
not the size of one’s body. Despite this
limitation, BMI continues to be used
today because it is easily calculated and is
the best tool available from a broad-based
health policy perspective (Tchernof and
Després, 2013).

Both increased and decreased BMI
have been demonstrated to be associated
with an increased rate of adverse events
(Denison et al., 2014).

Some studies have investigated the
impact of maternal BMI on the progress
of labor and the length of labor; patients
with increased BMI have been shown to
experience slower labor progress, labor
dysfunction, and a higher cesarean
delivery rate (Vinturache et al., 2014).

Obesity is associated with increased
rates of pregnancy-induced hypertension
(PIH), gestational diabetes mellitus
(GDM), venous thromboembolism (VTE),
and postpartum hemorrhage risk during
pregnancy and the intrapartum period
(John et al., 2014).

Active management of the third stage
should be recommended to reduce the risk

of postpartum haemorrhage
(Denison et al., 2018).

Additionally, emergency and elective
cesarean rates, labor induction rates, risk
of preterm birth, shoulder dystocia,
macrosomia, newborn intensive care unit
(NICU) requirement, fetal and neonatal
death, and the risk of low APGAR scores
increase in obese pregnant females.
Antenatal medical care expenses also
increase significantly in obese and
overweight females (Minsart et al., 2013).

(PPH)

Because obese women are more likely
to have excessive gestational weight gain
(GWGQG), this further increases the risk of
developing the metabolic syndrome in
later life. The offspring have an increased
risk of obstetric morbidity and mortality
(Stubert et al., 2018).

The aim of this observational study
was to evaluate the impact of increased
BMI of nulliparous women on progress of
labor, incidence  of  peri-partum
complications (1ry outcome) and neonatal
outcome of these women (secondary
outcome).

PATIENTS AND METHODS

This randomized prospective study
population included nulliparous patients
attending the labor ward of Mit Ghamr
General Hospital, Egypt, during active
phase of labor between November 1st,
2019 and April 30th, 2020.

Inclusion criteria:

Nulliparous women, age 20-40 years,
BMI >18.9, full-term singleton pregnancy
[37-42 weeks gestation calculated by Last
Menstrual Period (LMP) and confirmed
by 1% trimester ultrasonography], cephalic
[vertex] presentation, occipito-anterior
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position and in active phase of labor
[dilation of cervix at least 4 cm].

Exclusion criteria:

Multiparous women, age below 20 or
over 40, BMI less than 18.9, multifetal

pregnancy, major fetal anomalies,
malposition,  premature  rupture  of
membranes, maternal  pregestational,

gestational medical disorders other than
obesity and labor induction (by stripping,
amniotomy, prostaglandins or oxytocin
infusion).

Patients included in this study were
subjected to informed consents, full
history taking and clinical examination:
(vital signs, height, weight, head and neck,
breast, limb) and abdominal examination

* Inspection: to detect size of the
abdomen, striae gravidarum and
pigmentations as linea nigra.

* Obstetric palpation (Maneuvers of
Leopold): Fundal level, fundal grip,
umbilical grip, first pelvic grip, second
pelvic grip.

Laboratory Investigations:

CBC, kidney and liver function,
coagulation profile, FBS, PPBS, HBAL1C
and urine analysis.

Ultrasound:

Ultrasound examination was done, to
assess Bio Physical Profile (BPP), number
of fetuses (Exclusion of multiple
pregnancies), position of the placenta,
biometry, gestational age, presentation (at
term), estimated fetal weight, umbilical
artery Doppler flowmetry.

Monitoring progress and complications
(Primary outcome):

Patients were weighed and had their
height measured. This study depends on
the pre-labor weight rather than pre-
pregnancy weight. Patients were divided
into groups using their BMI based on
WHO criteria: Group A included 50
women with normal BMI of [18.9-24.9],
group B included 50 overweight women
with BMI of [25-29.9], group C included
50 obese women with BMI of at least 30
which subdivided into 3 sub-groups
corresponding to the 3 classes of obesity
according to WHO criteria: Sub-group C1
included 20 women with BMI of 30-34.9,
Sub-group C2 included 20 women with
BMI of 35-39.9, Sub-group C3 included
10 women with BMI of at least 40.
Friedman curve was used to monitor
progress of labor in terms of cervical
dilation and head descent vs. time.

Neonatal assessment

outcome):

(secondary

The neonatal birth weight, follow up
the neonate for Apgar score at 1 & at 5
minutes by trained pediatrician, neonatal
admission to NICU, occurrence of
neonatal jaundice.

Statistical analysis:

Data were collected, revised, coded
and entered to the Statistical Package for
Social Science (IBM SPSS) version 23.
The quantitative data were presented as
mean, standard deviations and ranges
when parametric and median, inter-
quartile range (IQR) when data found
non-parametric. Also qualitative variables
were  presented as number and
percentages. The Comparison between
groups with qualitative data were done by
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using Chi-square test. The comparison using Kruskall Wallis test. The confidence
between more than two groups with interval was set to 95% and the margin of
quantitative  data and  parametric error accepted was set to 5%. So, the p-
distribution were done by using One Way value was considered significant when P <
ANOVA test; while data with non - 0.05: Significant.

parametric distribution were done by

RESULTS
Regarding the age, time, rate of significant difference between groups and
cervical dilation per hour and duration of within the groups (Table 1).

head descent, there was statistically

Table (1): Baseline characters and progress of labor among studied groups
Groups| Group A Group B Group C1 GroupC2 | Group C3 P-

Parameters No. =50 No. =50 No. =20 No. =20 No.=10 | value
Age Mean+SD |24.32 + 3.94| 25.11+5.31 25.48+4.27 | 26.64+4.48 | 28.87 £4.62 | 0.043
Weight Mean+SD| 59.3+6.85 71.947.32 86.82+7.21 | 95.64+8.34 | 112.36+9.88 | 0.001
Height Mean+SD |161.84+6.64| 163.55+12.87 | 165.89+11.81 | 164.34+8.67 | 163.64+6.87 | 0.628
Cervical dilation| Median 1.38 131 1.2 0.92 0.83 <0.001
per hour (IQR) | (1.2-16) | (1.28-1.42) (0.98-1.3) (0.8-1) (0.78 - 0.98) )
;Ilr;?oszigmzal Mledg?n 4 451)) 9 4 24I65 1 5 05I35 9 5 86I67 6 6 62 1 <0.001
em to 10cm (IQR) | (4-49) (4.2-5.1) (5.0-5.9) (5.8-7.6) (6-8.1)
Duration of
head descent Median 2.1 25 3.1 3.6 3.71 <0.001

from stationOto| (IQR) | (1.4-26) | (1.75-3.2) (26-3.4) (28-45) | (32-48)
+3
*: One Way ANOVA test; I: Kruskal Wallis test

Regarding fetal weight, APGAR score highly statistically significant difference
at 1 minute, APGAR score at 5 minutes, between the groups and within all groups
neonatal need for NICU admission and (Table 2).
occurance of neonatal jaundice there was

Table (1): Neonatal outcome among different study groups

Groups| Group A | GroupB | Group C1 | GroupC2 | Group C3 P-

Parameters No. =50 No. =50 No. =20 No. =20 No. =10 value
Fetal birth Median 2.8 3.2 3.5 3.8 4.1 <0.001
weight (IQR) | (26-32)| (28-35) | (31-37) | (34-41) (3.7-4.2) '

APGARSscore| Imin | 8(7-9) | 8(7-8) | 8(7-8) | 7(7-8) | 7(6-8) |<0.001
APGARscore| 5min | 9(8-9) | 9(8-9) | 8(8-9) | 8(8-9) | 8(7-8) |<0.001
Yes | 3(6.0%) | 3(6.0%) | 2(10.0%) | 4(20.0%) | 4 (40.0%)

';'J%ision No |47 (94.0%) | 47 (94.0%) | 18 (90.0%) | 16 (80.0%)| 6 (60.0%) | 0.010
Total |50 (100.0%)[50 (100.0%) |20 (100.0%) |20 (100.0%)| 10 (100.0%)

Neonatal Yes | 1(20%) | 2(4.0%) | 2(10.0%) | 3(15.0%) | 4 (40.0%)

iaundice No |49 (98.0%) | 48 (96.0%) | 18 (90.0%) | 17 (85.0%)| 6 (60.0%) | 0.001

Total |50 (100.0%)| 50 (100.0%) |20 (100.0%) |20 (100.0%)| 10 (100.0%)
*: Chi-square test; : Kru
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DISCUSSION

Obesity has become an epidemic
throughout the world. Worldwide, obesity
rates have doubled in the last 30 years,
with rates also increasing among pregnant
women (Yu et al., 2013). Maternal obesity
has significant health implications,
contributing to increased morbidity and
mortality for mother and baby, a higher
proportion of women who die in
pregnancy/postpartum are obese (Ono et
al., 2010).

We compared our five groups of BMI
regarding maternal (in terms of progress
of labor and incidence of peripartum
complications) and neonatal outocome (as
a secondary outcome in terms of fetal
birth weight, APGAR scores at 1 and 5
minutes, neonatal need for NICU
admission and occurance of neonatal
jaundice).

Regarding progress of labor, we
evaluated it in each of our recruited
patients by tracing the time elapsed from
4-10 cm  cervical dilation and
consequently the rate of cervical dilation
in addition to time elapsed by head
descent. Regarding time and rate of
cervical dilation and duration of head
descent, there was a statistically
significant difference between groups and
within the groups with longer durations in
obese groups. On the other hand, A
majority of previous studies show an
association between maternal obesity and
total duration of active labor. The higher
the BMI goes the more prolonged the first
stage of labor seems to be, leading to a
more prolonged duration of labor as a
whole (Norman et al., 2012; and Carlhall
etal., 2013).

Regarding other studies, a strong
association between increasing BMI and
labor progress was found, labor
progression is significantly slower in
obese women (Arrowsmith et al., 2011).
Similarly another study found active
phase of labor (defined as 4-10cm cervical
dilation) was significantly longer in
overweight and obese women, after
adjusting for birth weight (Arrowsmith et
al., 2011). This current study supports
previous studies; the rate of cervical
dilation had a median of 1.38 cm/hour in
Group A, while it was 1.31 cm/hour in
Group B and 1.2 cm/hour in Group C1,
0.92 cm/hour in group C2, and 0.83
cm/hour in group C3.

Regarding mode of delivery, there was
increasing percentage of cesarean section
in obese groups, yet it was statistically
insignificant difference. This is in contrary
to the findings of several larger studies
(Davies et al., 2010 and Scott-Pillai et al.,
2013).

In this current study, the rates of
performed cesarean sections in obese
women were high, yet these results failed
to show statistically significant difference.
This study agreed with a previous study
Wispelwey et al. (2013) that found
increased BMI increases the risk of
cesarean section, about two folds increase
in obese than overweight and normal
weight group (Catalano and Shankar,
2017).

Regarding peri-partum complications,
all of the traced complications (including
those with increased incidence in the
obese groups) failed to achieve a
statistically significant difference among
the studied groups. Regarding cervical
dystocia there was increasing percentage
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yet statistically insignificant difference
among study groups. On the other hand, a
study targeting impact of obesity and
other risk factors on labor dystocia in term
primiparas women concluded that BMI
was higher in the dystocia group, and
rising maternal pre-pregnancy BMI had a
strong association with dystocia risk. If
BMI increased by 1 kg/m2, the risk of CS
elevated by 10% (Hautakangas et al.,
2018).

Regarding arrest of head descent and
shoulder  dystocia, there was no
statistically significant difference among
study groups. A similar study came to the
conclusion that maternal obesity was not
significant as an independent risk factor
for arrest of head descent and shoulder
dystocia which is on the same side of this
current study. It stated that fetal
macrosomia was the single most powerful
predictor (Adams et al., 2012).

Regarding 3™ and 4" degree perineal
tears, there was no statistically significant
difference among different study groups.
Furthermore, a study targeting the
association of maternal obesity and risk of
obstetric anal sphincter injury came up
with the conclusion that maternal obesity
in all three obesity classes tend to
decrease the risk for all three degrees of
anal sphincter injuries after adjustment for
instrumental delivery, birth weight and
late fetal head position. The strongest risk
factor for anal sphincter laceration was
high birth weight but, given equal size of
the infant, the risk of anal sphincter injury
decreased slightly — with  increasing
maternal BMI. So based on these data,
maternal obesity seems to be associated
with less serious pelvic floor damages
(Blomberg, 2014).

Regarding primary post-partum
hemorrhage, there was increasing
incidence but not enough to achieve a
statistically significant difference among
different study groups. Unlike these
current results regarding 1ry PPH, another
study conducted on nulliparous obese
women have found a two fold increase in
risk of major PPH compared to women
with normal BMI regardless of mode of
delivery. Higher rates of PPH among
obese women are not attributable to their
higher rates of caesarean delivery. It came
to the conclusion that obesity is an
important high risk factor for PPH, and
the risk following vaginal delivery is
emphasized. This study recommended in
addition to standard practice of active
management of third stage of labor, there
should be increased alertness and
preparation for PPH management in obese
women (Elaine et al., 2012).

Fetal weight showed statistically
significant difference between and within
the groups with women in obese groups
tending to have increased fetal birth
weight. Unlike these current results
another study conducted in 2017
concluded that regardless of gestational
diabetes, maternal obesity is not
associated with increased birth weight but
is associated with increased neonatal
adiposity in girls only (Delphine et al.,
2017).

Regarding APGAR score at 1 minute
and APGAR score at 5 minutes, there was
statistically significant difference between
the groups and within all groups. Going
hand in hand with this current study the
results of a systematic review and meta-
analysis of 11 cohort studies with a total
of 2,586,265 participants showed that
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infants  whose  mothers had a
BMI>25kg/m2 during pregnancy had an
increased risk of low Apgar scores at 1
and 5minutes and that the 5 minutes
APGAR score is more predictive of
neonatal survival than the 1 minute
APGAR score (Tingting et al., 2015).

Regarding neonatal need for NICU
admission there was a statistically
significant difference between the groups
and within all groups. In agreement with
these current observations, the neonatal
admission for intensive care unit was
significantly increased in obese mothers in
a meta-analysis including studies, and a
higher rate of admission to NICU in obese
women has been previously observed in
Europe, USA, Canada, and Australia even
in term births (Marchi et al., 2015).

Regarding occurrence of neonatal
jaundice, there was a statistically
significant difference between the groups
and within all groups. In agreement with
this current observation, a large amount of
pregnancy  weight gain was also
associated with an increased risk of
neonatal hyperbilirubinemia. No
appreciable alterations in risk of neonatal
hyperbilirubinemia were observed in
infants of mothers with a relatively small
amount of pregnancy weight gain. The
effects of pregnancy weight gain on
neonatal jaundice have not been well
studied. However, a high maternal
prepregnancy BMI has been associated
with increased neonatal
hyperbilirubinemia (McDonald et al.,
2010).

CONCLUSION

The primary objective in the
management of obesity during pregnancy
is prevention. Having obese women lose
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weight with lifestyle changes and achieves
a normal BMI before conception would be
the ideal goal, but realistically it is quite
difficult to achieve.

Further studies are needed to determine
the association between maternal obesity
and disorders of early gestation like risk
of spontaneous abortion, congenital
anomalies and disorders of late gestation
like  gestational  hypertension  and
gestational diabetes. At parturition, which
was the subject of this current study, the
increased risk of slower progress of labor
and subsequently increased incidence of
peri-partum complications drives us into
the necessity to consider obese women
that are in labor, high-risk cases not only
during labor but also regarding short-term
and long-term post-partum complications.
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