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Abstract

Aim: To evaluate the effect of gestational weight gain on the
amount of postpartum bleeding.

Material and Method: Medical records of women with
low-risk singleton pregnancies who delivered vaginally
at 37 weeks of gestation or beyond, between May 1 and
November 1 2018, at a tertiary referral center were reviewed
in the observational study. Demographic and clinical
characteristics were obtained from the medical records.
The relationship between the increased rate in BMI during
pregnancy and amount of blood loss in the postpartum first
hour was evaluated.

Results: A total of 411 women was included in the study.
In the study population, the mean blood loss was 57.3+43.9
ml in the 3rd stage of labor and 113.2£76.9 ml in the
postpartum first hour. No correlation was found between
the increase in BMI during pregnancy and blood loss during
the 3rd stage of labor (r=0.006) and postpartum first hour
(r=0.037). Nulliparity, history of postpartum hemorrhage
in previous pregnancy, premature rupture of membranes,
and episiotomy were found to be risk factors for increased
postpartum blood loss during the 1st hour (p<0.05).
Conclusion: Increase in BMIwas not related with the amount
of postpartum bleeding in women with low-risk pregnancy
who had a vaginal delivery.

Keywords: Body mass index, episiotomy, gestational weight
gain, nulliparity, postpartum hemorrhage
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Amag: Gebelikte kilo aliminin postpartum kanama miktarina
etkisini degerlendirmek.

Gereg ve Yontem: Gozlemsel calismada 1 Mayis-1 Kasim 2018
tarihleri arasinda Uglincl basamak bir merkezde 37. gebelik
haftasinda veya daha sonrasinda vajinal dogum yapan duistk
riskli gebeligi bulunan kadinlarin tibbi kayitlari incelendi.
Olgularin demografik ve klinik dzellikleri tibbi kayitlardan elde
edildi. Gebelikte Vicut Kitle Indeksindeki (VKI) artis orani ile
postpartum birinci saatteki kan kaybr miktari arasindaki iligki
degerlendirildi.

Bulgular: Calismaya toplam 411 kadin dahil edildi. Calisma
grubunda ortalama kan kaybi dogumun 3. evresinde 57,3+43,9
ml ve postpartum birinci saatte 113,2+76,9 ml idi. Gebelik
sirasindaki VKi'deki artis orani ile dogumun 3. evresindeki
(r=0,006) ve postpartum birinci saatteki kanama miktari
(r=0,037) arasinda iliski bulunmadi. Nulliparite, dnceki gebelikte
postpartum kanama 6yklst, erken membran rlptirl ve
epizyotomi 1. saatte postpartum kan kaybini artiran risk
faktorleri olarak bulundu (p<0,05).

Sonug: Vicut kitle indeksindeki artig, vajinal dogum yapan
dusuk riskli gebeligi olan kadinlarda postpartum kanama
miktariyla iliskili bulunmadi.

Anahtar Kelimeler: FEpizyotomi, gestasyonel kilo alimi,
nulliparite, postpartum kanama, vicut kitle indeksi
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INTRODUCTION

Postpartum hemorrhage is a major cause of maternal
morbidity worldwide and remains the leading preventable
cause of maternal mortality, especially in low-income
countries. Advanced maternal age, multiple pregnancies,
polyhydramnios, operative or cesarean delivery, placental
adhesion anomalies, preeclampsia, maternal anemia, and
chorioamnionitis are well-known risk factors for postpartum
hemorrhage.""However, in the past two decades, the increase
in the incidence of postpartum hemorrhage in high-income
countries suggests that all risk factors have not yet been
demonstrated.®® Recent studies have shown that obesity is
a risk factor for postpartum hemorrhage.!"”# According to the
World Health Organization (WHO), a body mass index (BMI)
>40 kg/m? is considered to be Class Ill obesity® Blomberg"®
reported a twofold increased risk of postpartum hemorrhage
in Class Ill obese women.

Obesity is one of the most important global health problems,
affecting 13% of the population worldwide.'" Pregnant
women are prone to obesity due to excessive weight gain
during pregnancy. Maternal obesity and excessive gestational
weight gain are related to poor obstetric outcomes such as
gestational hypertension, diabetes, and increased risk of
cesarean delivery.'”? On the other hand, previous studies
reporting the relationship between gestational weight gain
and postpartum hemorrhage have had conflicting results.
While Li et al." reported increased postpartum hemorrhage
risk with the excessive gestational weight gain; no association
between the postpartum hemorrhage and gestational
weight gain was found in another study.'¥ In these reports,
the amount of gestational weight gain (kg) was the primary
parameter and the change in BMI during pregnancy was not
taken into consideration. However, BMI is the most widely
used tool for assessing the severity of obesity. In our literature
search, the data on the effect of BMI change on the amount of
postpartum bleeding are scarce. The aim of the present study
is to evaluate the relationship between BMI increase rate
during pregnancy and the amount of postpartum blood loss.

MATERIAL AND METHOD

Women with low-risk singleton pregnancies who had a
vaginal delivery at 37 weeks of gestation or beyond, between
May 1 and November 1, 2018, at University of Health Sciences
Etlik Zubeyde Hanim Women’s Health Training and Research
Hospital were included in the observational study, which
was approved by the Etlik Zubeyde Hanim Women’s Health
Training and Research Hospital Ethical Committee (2018/16).
Written and signed informed consent was obtained from all
participants. Patients with high-risk pregnancies including
adolescent pregnancies (<18 years old), multiple pregnancies,
polyhydramnios, hypertension, preeclampsia, diabetes
mellitus, bleeding disorders, liver and kidney diseases,
chorioamnionitis, adherent placenta, placental abruption,fetal
demise, and having a history of previous cesarean delivery
were excluded from the study.

Data of maternal demographics, antenatal care, and delivery
were obtained from medical records of the women. Maternal
age, height, pre-pregnancy maternal weight and weight at
birth, gravidity, parity, gestational age at delivery, history

of postpartum hemorrhage in previous pregnancies, and
anticoagulantuse wererecorded.BMIwas calculated by weight
(kg)/height? (m?). BMl increase rate was calculated by dividing
the BMI difference between at birth (BML,) and pre-pregnancy
(BMI,) into pre-pregnancy BMI (BMI,). The following obstetric
features were recorded: premature rupture of membranes,
labor augmentation, durations of 1st, 2nd, and 3rd stages
of the labor, amount of blood loss during the 3rd stage and
postpartum first hour, incidence of episiotomy, presence of
birth canal lacerations and retained placenta, weight of the
newborn, prepartum and postpartum hemoglobin levels,
need for transfusion of blood products, and the duration of
hospital stay.

The last menstrual period and ultrasonographic findings
at <20 weeks of gestation were used to determine the
gestational age. Duration of the 1st stage of labor was defined
as time from labor onset to complete cervical dilatation and
effacement. The second stage of labor was defined as time
from complete cervical dilatation and effacement to fetal
expulsion. The third stage of labor was defined as time from
fetal expulsion to placental expulsion. Oxytocin with the
initial dose of 4U/min (Synpitan Forte 51U/ml, Deva, Istanbul,
Turkey) was administered for labor augmentation in women
with prolonged labor. Oxytocin dose was increased by 4U/
min as needed every 15 minutes. As a hospital policy, active
management of the 3rd stage of labor with intravenous 10 IU
oxytocin in 500 ml saline solution was carried out. Amount
of vaginal bleeding was measured with a calibrated drape
(Evergrand underbuttocks surgical drape, Zhejiang Mediunion
Healthcare Group Co. Ltd, Zhangjiagang, Jiangsu, China)
placed under the buttocks immediately after delivery of the
newborn. The measurement of the amount of blood loss was
started after the umbilical cord clamping to prevent amniotic
fluid flow into the drape. The amount of blood loss from the
time of umbilical cord clamping to the end of postpartum first
hour was recorded.

The relationship between the increase in BMI during
pregnancy and blood loss in the postpartum first hour was
the primary outcome of the trial. The relationship between
the amount of postpartum blood loss and the pre-pregnancy
BMI, BMI at birth, durations of the stages of labor, and other
risk factors for increased postpartum bleeding were the
secondary outcomes.

SPSS version 17 (SPSS, Chicago, lllinois, USA) was used for
statistical analysis.Descriptive statistics were presented as
the mean and standard deviation or median (min-max)
for continuous variables and number and percentage for
categorical variables.Analysis of normality for continuous
variables was performed using Kolmogorov-Smirnov
and Shapiro-Wilk tests. Correlation coefficients and their
significance of pre-pregnancy BMI, BMI at birth, BMI increase
rate, durations of labor stages, and amount of blood
loss parameters were calculated using the Pearson test.
Continuous variables with normal distribution were analyzed
using independent-samples t-test and without normal
distribution were analyzed using the Mann-Whitney U test.
Analysis of categorical variables was performed by Chi-Square
test. Statistical significance was defined as a p value less than
0.05.
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RESULTS

A total of 411 women met the inclusion criteria of the trial.
The BMI of 25 women (6.1%) was <18.5 kg/m?, of 228 women
(55.4%) was 18.5-24.9 kg/m?, of 111 women (27%) was 25-
24.9 kg/m?, of 36 women (8.8%) was 30-34.9 kg/m?, and of 11
women (2.7%) was 35-39.9 kg/m?. There was no woman with
BMI =40 kg/m?. Maternal demographics, antenatal care, and
delivery characteristics of the study population are shown in
Table 1. One hundred and forty-nine women (36.3%) were
nulliparous, and 262 women (63.7%) were multiparous. Mean
BMI of women was 24.4+4.2 kg/m? (min 15.9 kg/m?-max 39.1
kg/m?) at first trimester and 28.5+4.2 kg/m? (min 17.5 kg/
m?-max 46.8 kg/m?) at birth. Mean BMI increase rate during
pregnancy was 17.5+9.5% (min 1%-max 51.4%). Mean blood
loss was 57.3+43.9 ml in the 3rd stage of laborand 113.2+76.9
ml in the postpartum first hour. Two women (0.5%) had blood
loss >500 ml.

Table 1. Maternal demographics, antenatal care, and delivery

characteristics of study population
Charactersitics

Age (year) 26.2+5.1
Gravidity 23+1.3
Parity 1.0£1.0
Nulliparity 149 (36.3%)
BMI, (kg/m?) 24.4+4.2
BMI, (kg/m?) 28.5+4.2
BMI increase rate (%) 17.5+£9.5
Previous PPH 4 (1%)
History of anticoagulant use 1(0.2%)
PROM 73 (17.8%)

Labor augmentation
Gestational age (weeks)

83 (20.2%)

37-38 56 (13.6%)
38-39 81 (19.7%)
39-40 125 (30.4%)
40-41 114 (27.7%)
>41 35 (8.5%)
Duration of 1st stage (min) 263.4+151.4
Duration of 2nd stage (min) 27.6+26.1
Duration of 3rd stage (min) 9.6+5.9
Blood loss in 3rd stage (ml) 57.3+43.9
Blood loss in postpartum 1st hour (ml) 113.2+76.9
>500 ml blood loss in postpartum 1st hour 2 (0.5%)
Episiotomy 286 (69.6%)
Laceration 73 (17.8%)
Perineal 48(11.7%)
Vaginal 24 (5.8%)
Cervical 1 (0.2%)
Retained placenta 2 (0.5%)
Newborn birthweight (gr) 3275.2+402.6
PrepartumHb (gr/dl) 11.9+1.4
Postpartum Hb (gr/dl) 11.1+£1.4
Transfusion need 5(1.2%)
Erytrocyte transfusion 5(1.2%)
FFP transfusion 2 (0.5%)
Platelet transfusion -
Hospital stay (day) 1.2+0.4

BMI, body mass index; BMI1, pre-pregnancy BMI; BMI2, BMI at birth; PPH, postpartum hemorrhage;
PROM, premature rupture of membrane; FFP, Fresh frozen plasma;
Data are mean+SD, and number (%)

No correlation was found between the blood loss in the
3rd stage of labor and BMI, (r=0.015), BMI, (r=0.030), and
increased rate of BMI during pregnancy (r=0.006). There
was also no significant correlation between the amount of
blood loss in the postpartum first hour and BMI, (r=—0.026),
BMI, (r=-0.003), and increased rate of BMI during pregnancy
(r=0.037).Similarly, theamount of blood loss in the postpartum
first hour and duration of the 1st (r=0.092), 2nd (r=0.079), and
3rd (r=0.044) stages of labor were not correlated.

As shown in Table 2, nulliparity, history of postpartum
hemorrhage in previous pregnancies, and presence of
episiotomy were found to be the other risk factors increasing
postpartum blood loss in both the 3rd stage of labor and
postpartum first hour. Episiotomy rates were 92.6% and
56.5% in nulliparous and multiparous women, respectively
(p<0.001). Amount of blood loss in the postpartum first hour
was higher in women with premature rupture of membranes
(130.1£104.5 vs. 109.6+69.3, p=0.047).

Table 2. Risk factors for postpartum hemorrhage

Blood loss in Blood loss in

Characteristics third stage of Pvalue postpartum P value

labor (ml) first hour (ml)
Age (year)* 0.250 0.343
>35 50 (5-350) 100 (20-750)
<35 50 (10-200) 95 (20-280)
Nulliparityt 0.015 0.002
Nulliparous 64.4+48.9 128.9£75.9
Multiparous 53.6+40.3 103.9+76.3
BMI1t 0.799 0.451
>30 kg/m? 55.9+29.7 105.1£50.0
<30 kg/m? 57.7£454 114.3+£79.9
BMI2+ 0.532 0.898
>30 kg/m? 59.4+48.1 113.9+76.3
<30 kg/m? 56.5+41.6 112.9477.5
BMl increase ratet 0.520 0.711
>25% 54.6+54.1 110.2+78.6
<25% 58.2+41.2 113.9£76.7
Previous PPHT <0.001 <0.001
Present 157.5 £149.1 250.0+£212.1
Absent 56.5+40.9 111.8+73.7
PROMt 0.053 0.047
Present 66.5+53.3 130.1£104.5
Absent 55.6+41.4 109.6+69.3
Labor augmentationt 0.389 0.375
Present 61.2+39.6 119.9+65.8
Absent 56.6+44.9 11.4+79.7
Gestational aget 0.475 0.340
>41 weeks 62.6+46.9 125.3+77.6
<41 weeks 57.0+43.6 112.1+76.9
Episiotomyt 0.001 <0.001
Present 62.2+47.8 123.2+83.5
Absent 46.8+30.9 91.1+£53.9
Lacerationt 0.344 0.302
Present 53.1£36.6 104.6+£65.4
Absent 58.5+45.3 115.1£79.2
Prepartum Hb* 0.756 0.301
<10 gr/dl 50 (10-200) 100 (25-400)
>10 gr/dl 50 (5-350) 100 (20-750)

BMI, body mass index; BMI1, pre-pregnancy BMI; BMI2, BMI at birth; PPH, postpartum hemorrhage;
PROM, premature rupture of membranes

Data are mean+SD and median (min-max).

*Mann-Whitney U test was used.

tIndependent samples T test was used.
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DISCUSSION

Although obesity is reported to be a risk factor for postpartum
hemorrhage, the study result did not show any association
between the increase in BMI during pregnancy and the
amount of postpartum blood loss in low-risk pregnancies. Also
there was no effect of pre-pregnancy BMI and BMI at birth on
postpartum hemorrhage. Nulliparity, history of postpartum
hemorrhage in previous pregnancy, episiotomy, and
premature rupture of membranes were the other risk factors
increasing postpartum blood loss in the study population.

In our series, prevalence of postpartum hemorrhage at or
beyond 500 ml was 0.5%. This rate is well below the prevalence
reported previously.’™' A 3% incidence of postpartum
hemorrhage after vaginal delivery in 31,055 women was
reported in a multicenter study." Carrolli et al.l'® reported
that the global prevalence of postpartum hemorrhage (=500
ml blood loss) and severe postpartum hemorrhage (=1000
ml blood loss) are 6% and 1.86% in all deliveries, respectively.
The reason for this inconsistency in the literature may be
the design of our study. Our study population included low-
risk pregnancies and blood loss in the postpartum first hour
only was evaluated. Whereas women with well-known risk
factors for postpartum hemorrhage such as hypertension,
preeclampsia, diabetes mellitus, placenta previa, and so on
were included in previous studies and postpartum blood loss
within 24 hours was taken into account for determining the
prevalence of postpartum hemorrhage.

Unlike previous publications, we did not find an association
between the postpartum blood loss and BMI either pre-
pregnancy or at birth. Recent studies reported that obesity
is a risk factor for postpartum hemorrhage.l'#7'8 The study
population of these reports included a combination of low-
and high-risk patients. Wetta et al." reported that obesity is
a risk factor for postpartum hemorrhage as well as multiple
gestation, hydramnios, preeclampsia, and chorioamnionitis.
In a population-based cohort study, the postpartum
hemorrhage risk (bleeding >1000ml) after vaginal delivery
was 52% in women with BMI =40 kg/m?2whereas this
incidence was 4.4% in normal weight women.'” Qur study
population included only low-risk pregnancies and vaginal
deliveries to eliminate possible confounding factors. Another
reason for the presented results may be the low number of
obese women in the study population. A total of 47 (11.5%)
women had a BMI between 30 and 39.9 kg/m2 and there was
no woman with BMI =40 kg/m? in our cohort.

The WHO recommends an ideal gestational weight gain
according to the guidelines developed by the Institute
of Medicine (IOM).I'? Previous studies demonstrate that
excessive weight gain during pregnancy is associated
with adverse pregnancy outcomes such as hypertension,
preeclampsia, gestational diabetes, cesarean delivery, and
macrosomia.'>'¥ However, the effect of gestational weight
gain during pregnancy on postpartum hemorrhage has not
been clarified yet. There are conflicting results in retrospective
studies reporting the relationship between gestational

weight gain and postpartum hemorrhage. Li et al." reported
an increase of 1.3 times in the risk of postpartum hemorrhage
in women with excessive weight gain greater than the IOM
recommendation. On the other hand, in a study conducted
by Kominiarek et al.'the effect of gestational weight gain on
postpartum hemorrhage could not be demonstrated in obese
women. Risk of postpartum hemorrhage was similar in Class I,
II, and Ill obese women with excessive weight gain and normal
weight gain in this report. Our study population consisted
for the most part of normal weight women, and we did not
find any correlation between the gestational weight gain and
postpartum blood loss after vaginal delivery.

In the present study, several features previously described as
risk factors for postpartum hemorrhage were also found to be
associated with an increased amount of postpartum blood
loss.221The amount of blood loss was higher in nulliparous
women and women with a history of postpartum hemorrhage
in previous pregnancies, premature rupture of membranes,
and episiotomy. Nulliparity was found to be a risk factor as
reported in the literature. The higher episiotomy rate can be
speculated as the cause of increased postpartum bleeding
in the nulliparous women. In a study evaluating different
oxytocin protocols for active management of the 3rd stage
of labor, higher postpartum blood loss was reported in
women who had an episiotomy.”? Based on these findings,
as recommended in the latest Cochrane Review, selective
episiotomy should be considered instead of routine use.?4
The major strength of our study was the homogeneity of our
study population. To eliminate other confounding factors, the
study population included only low-risk pregnancies who
gave birth vaginally. High-risk pregnancies and operative
deliveries were excluded. The same labor induction and
augmentation protocol were also administered in all
participants. Higher severe postpartum hemorrhage rate was
reported in women who underwent labor induction with low-
dose oxytocin regimen than with high-dose previously.? The
other strength of the study is the objective measurement of
the amount of postpartum blood loss by a calibrated drape
as visual estimation of blood loss is often inaccurate.?*?”! To
the best of our knowledge, this study is one of the pioneering
studies using the change in BMI to evaluate its association
with the amount of postpartum bleeding. Observational
design is a limitation of the study. Consecutive cases were
collected and the number of obese cases was found to be
much lower than cases with BMI <30 kg/m? during the study
period. Studies including more obese women are needed to
be able to generalize our results to the obese patients’ groups.

CONCLUSION

There was no relationship between the amount of postpartum
blood loss and the gestational weight gainin women with low-
risk pregnancy who gave birth vaginally. Nulliparity, previous
history of postpartum hemorrhage, premature rupture of
membranes, and episiotomy were found to be the risk factors
increasing postpartum blood loss.
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