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ABSTRACT

Background: The primary causes of maternal mortality in Indonesia are hemorrhage (32%), pre-
eclampsia/ eclampsia (25%), infection (5%), prolonged labor (5%), abortus (1%), and other causal
factors not related to pregnancy and birth delivery (32%). This study aimed to investigate risk
factors of post partum hemorrhage in Bondowoso, East Java.

Subjects and Method: This was an analytic observational study with case control design. This
study was conducted in Bondowoso, East Java, from May, 15 to June, 15, 2016. A total of 9o study
subjects was selected by fixed disease sampling, consisting of 30 women with post-partum bleeding
and 60 control women without post-partum bleeding. The dependent variable was post-partum
hemorrhage. The independent variables were age, parity, hemoglobin, obstetric history, antenatal
care (ANC), and type of birth attendant. The data were collected by questionnaire and medical
record. The data were analyzed by mix-effect model.

Results: Anemia (Hb <11 g%) (b=2.22; 95%CI=1.05 to 3.39; p=0.001) and obstetric history of
bleeding (b=1.31; 95%CI= 0.15 to 2.47; p=0.027) increased the risk logodd of postpartum
hemorrhage, and it was statistically significant. ANC >4 times (b=-1.46; 95%CI=-2.95 to 0.02; p=
0.052) decreased the risk logodd of postpartum hemorrhage, and it was marginally significant. Age
<20 year or > 35 year (b= 0.12; 95%CI= -1.01 to 1.26; p= 0.827) and parity = 1 or >4 (b= 0.18;
95%ClI= -0.95 to 1.32; p=0.754) increased the risk logodd of postpartum hemorrhage, but it was
not statistically significant. Multilevel analysis was not needed in this model because ICC <1%.
Conclusion: Anemia and history of postpartum bleeding are important risk factors of postpartum
hemorrhage. Use of ANC >4 times decreases the risk of postpartum bleeding.
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BACKGROUND
One of the biggest causes of maternal morta-
lity in developing countries is hemorrhage
after giving birth or commonly known as
postpartum hemorrhage. Postpartum hemor-
rhage cannot be predicted beforehand. The
majority of postpartum hemorrhage occur
due to uterine atony (Maternal Child and
Health Integrated Program 2011).

The cause of maternal mortality in
Indonesia is still dominated by hemorrhage
(32%), pre-eclampsia/ eclampsia (25%), in-
fection (5%), prolonged labor (5%), abortus
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(1%) and other causal factors not related to
pregnancy and birth delivery (32%). Obste-
tric complications on mother should be
handled by doing three things. The first is
being aware of any obstetric complications
that cannot be predicted beforehand
because each pregnant woman has that
risk. Second, every mother should have
access to adequate health services needed
when complications occur. Third, the qua-
lity of service must be the top priority of
health workers, especially in the first 24
hours of labor because maternal mortality
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mostly occur in this period. These three
things are often neglected because of the 3T
namely too late in making decisions, too
late in reaching hospital and having inef-
fective referrals and references, also too late
in getting adequate help at the referral
hospital (Ministry of Health of the Republic
of Indonesia 2013).

Based on data from the East Java
Provincial Health Office in 2012, the City of
Bondowoso is still included in the districts/
cities in East Java that have maternal
mortality rate above the provincial rate by
109.50 mothers/ 100,000 live births. The
maternal mortality rate in Bondowoso Re-
gency increased in 2014, from 17 people to
19 people in 2015. Patients with postpartum
hemorrhage in Bondowoso District were
recorded in 2011 as many as 264 people,
then it decreased in 2012 to 223 people, in
the year 2013 it decreased to 211 people,
while in 2014 maternal hemorrhage
increased again to 235 people. These inci-
dents of hemmoraghe during the 4 year
period occured in health facilities at the
Village Maternity Cottage level, Community
Health Centers, Private Practice Midwives
and in Private Hospitals and Public Hos-
pitals (Bondowoso Health Office, 2014).

Uterine atony is the major and the
most frequent cause in the case of post-
partum hemorrhage, the uterus fails to
contract and does not shrink after the baby
is born. The implementation of active ma-
nagement in the third stage is very instru-
mental in the prevention and handling of
hemorrhage. The active management of the
third stage consists of the provision of
uterotonic, controlled cord traction (CCT)
and uterine fundus massage. The role of
health workers, especially midwives, is very
influential in the active management of the
third stage, the ability of midwives with the
skills they have in assisting the labor has a
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large effect on patients who give birth
(MCH IP, 2011).

The more risk factors on mother, the
incidence of postpartum hemorrhage will
increase, specifically related to age, parity
and obstetric history. Parity factors and Hb
levels in maternity are the most potential
factors in the incidence of postpartum
hemorrhage. This happens because women
with high parity have decreased reproduc-
tive function. Whereas women with Hb
levels of less than 11 g% will experience
weak uterine muscle contractions during
labor (Dina, Seweng, & Nyorong 2013). Al
Zirqi (2008) also stated that parity and
smoking are the factors that have an effect
on the incidence of postpartum hemor-
rhage. The midwife's education level and
midwife's working experience / duration as
a delivery helper have an effect on the inci-
dence of postpartum haemorrhage, if the
midwife has longer practical experience, the
midwife will be responsive and alert in
overcoming some obstetric complications
so that the occurrence of complications can
be avoided or not even occur (Pardosi,
2005).

In 2012, the East Java Health Office
formed a forum called Decreasing Maternal
and Infant Mortality. The forum consisted
of 3 task forces, namely the referral task
force, the basic health task force and the
community empowerment task force. The
task of each task force is to examine the
causes of maternal and infant mortality.
Another program that is carried out is the
Joint Movement to Secure Pregnancy Pro-
gram, this program was carried out starting
in 2013 by providing assistance for high
risk pregnant women conducted for 10
months from pregnancy to postpartum
involving cadres in Family Welfare Guidan-
ce Program and midwifery academy stu-
dents in East Java. This program is ex-
pected to be able to detect early complica-
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tions in pregnant women so that early pre-
vention and treatment can be done imme-
diately by health workers to avoid problems
in pregnancy, childbirth and puerperium,
one of which is postpartum hemorrhage.

SUBJECTS AND METHOD
This was an epidemiological study that is
analytic observation with a Case Control
Study design. Case Control Study is an epi-
demiological study that studies the rela-
tionship between exposure (study factors)
and disease, by comparing case group and
control group based on their exposure
status (Murti, 1997). The sampling tech-

nique used was purposive sampling tech-
nique. The sample was selected using the
Fixed Disease Sampling, with a comparison
(1: 2) with a control case of 30 case subjects
and 60 control subjects. Independent vari-
ables: level 1 were maternal Hb levels,
maternal obstetric history, maternal parity,
maternal age, maternal ANC and level 2
were birth attendants (midwives). The de-
pendent variable were postpartum hemor-
rhage. Data processing was done bivariately
to find out the relationship between vari-
ables using chi-square and analyzed by
multilevel logistic regression.

Table 1. Logistic regression results with a multilevel analysis approach of risk

factors for postpartum haemorrhage

. 95% CI
Independent Variable b Lower Limit Upper limit p
Fixed Effect
Anemia (<11 g%) 2.22 1.05 3.39 0.001
History of obstetrical 1.31 0.15 2.47 0.027
hemorrhage
ANC = 4 times -1.46 -2.95 0.02 0.052
Age < 20 or =35 year 0.12 -1.01 1.26 0.827
Parity 1 or =4 0.18 -0.95 1.32 0.754
Constanta -2.50 -3.78 -1.23 0.001
Random Effect
Var midwives (constanta) <0.001
Log likelihood =-45.71
p=0.006
ICC<1%
RESULT anemia with Hb level >11 g% by (20%) in

The characteristics of this study subjects
were maternal age that were divided into 2,
namely age <20 or >35 years (33%) in the
case group and (25%) in the control group,
the second age 20-35 years (67%) in the
case group and (75 %) in the control group.
Maternal parity was divided into 2, they are
parity 1 and> 4 (43%) in the case group and
(45%) in the control group and 2-4 parity
(57%) in the case group and (55%) in the
control group. Maternal Hb levels were
divided into two namely anemia <11 g%
there are (80%) case group and (38%) in
the control group while the second was not
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the case group and (62%) in the control
group. Mothers who had a history of obs-
tetric hemorrhage (57%) in the case group
and (33%) in the control group, while
mothers with no history of obstetric hemor-
rhage (43%) in the case group and (67%) in
the control group.

Mothers who underwent ANC <4
times were (13%) in the case group and
(18%) in the control group while mothers
who underwent ANC > 4 times were (87%)
in case group and (82%) in control group.
Multivariate effects explained the influence
of more than one independent variables.
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They were maternal age, maternal Hb
levels, ANC, obstetric history, maternal pari-
ty and maternal birth attendants (mid-
wives). The method used was logistic
regression with multilevel analysis using
the STATA 13 program.

DISCUSSION
The results showed that mothers aged <20
or > 35 years had a risk of 0.18 times lower
than mothers aged 20—35 years (b = 0.18;
95% CI= -1.01to 1.26; p = 0.082). Based on
the results of this study, there was no influ-
ence of the age of mothers on postpartum
hemorrhage. The number of mothers aged
<20 years or >35 years in this study were
25 people, 10 people in the case group and
15 people in the control group.

Mothers aged <20 years had repro-
ductive functions that have not developed
properly so they were not ready for preg-
nancy and childbirth. Whereas, at the age of
>35 years there was a progressive setback
of the endometrium which affects the
strength of contractions during labor and
after delivery (Sulistiyani, 2010). One of the
predisposing factors for postpartum hemor-
rhage due to uterine atony is that the age is
too old or too young (Mochtar, 2007).

The number of subjects of this study
were mothers aged <20 or 35 years who
experienced  postpartum  hemorrhage.
There were 33% in the case group and in
the control group there were only 25% so
that it would likely affect the results during
the analysis.

According to National Family Plan-
ning Coordinating Agency (2006), if you
want to have a healthy reproductive system
you should avoid "4 too." Two of them are
related to maternal age. First, too young
means pregnant at the age of less than 20
years. As for the risks there may be abortus,
pre-eclampsia, eclampsia, the emergence of
difficulties in labor because the repro-
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ductive system is not developed well, pre-
maturity, and low birth weight. The next
"too" is too old which means getting preg-
nant at >35 years. Risks that may occur are
miscarriage, preeclampsia, eclampsia, pro-
longed labor, hemorrhage, low birth weight
and congenital defects. Some ways that
have been done by health workers and ex-
tension officers are to avoid early marriage
which results in pregnancy and childbirth
<20 years and provide IEC about family
planning and reproductive health to avoid
pregnancy at the age of >35 years.

This result is in accordance with
Suryani's study (2008) which stated that
age was not significant because p <0.05; b
= 0.07 meant that mothers at age <20 or
>35 years had a lower risk than mothers
aged 20-35 years to experience postpartum
homerrhage.

Mothers with parity 1 and> 4 had a
risk of having postpartum hemorrhage 0.18
times lower than mothers with parity 2-4,
(b= 0.18; 95% CI= -0.95 to 1.32; p = 0.754).
This shows that there was no influence of
parity 1 on parity >4. Most mothers who
were the subjects of the study are mothers
with 2-4 parity.

The uterine condition of the mother in
the first time of giving birth and after giving
birth for several times affect the condition
of the uterus. Parity 1 causes mothers to be
unprepared for childbirth so that pregnant
women are unable to handle complications
that occur during pregnancy, childbirth and
puerperium. Whereas parity> 4 is caused
because the mother gives birth more often,
then the uterus tends to work inefficiently
in all times of labor, causing compression
failure at the place of placenta implemen-
tation. As a result, postpartum hemorrhage
occurs. In addition, high parity can trigger a
partial loss of placental tissue in the uterus
and can cause postpartum hemorrhage
(Cunningham, 2005). The birth attendants'
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ability in this study plays an important role
because it can prevent and anticipate post-
partum hemorrhage with parity 1 or >4.

This study is in accordance with the
research of Lubis (2011) which stated that
parity did not significantly affect post-
partum hemorrhage. Statistically, parity did
not significantly affect postpartum hemor-
rhage (p= 0.49). Postpartum hemorrhage
may be caused by several things, one of
which is regularly undergoing antenatal
care so that the mother's health condition is
monitored. In addition, steps in safe deli-
very assistance from postpartum hemor-
rhage in mothers with second high parity
can be prepared (Eriza et al., 2012).

There was an influence of maternal
Hb levels on the occurrence of postpartum
bleeding. Mothers with Hb levels <11 g%
had a 2.22 times greater risk of postpartum
hemorrhage than mothers with Hb levels
b11 g% (b = 2.22; 95% CI = 1.05 10 3.39; p =
0.001). This showed that there was a
significant influence of Hb levels on the
incidence of postpartum hemorrhage. The
results of this study are in line with Syaf-
neli's (2009) study, that there was a signi-
ficant relationship between Hb levels in
mothers with the incidence of postpartum
hemorrhage.

Hemoglobin is needed by the human
body for various cell metabolism in carrying
oxygen throughout the body. The condition
that worried is the condition after giving
birth, namely the uterine organ requires
strong contractions at the labor time and
stopping bleeding due to the release of the
placenta from its attachment on the deep
surface of the uterus (endometrium) during
pregnancy and after childbirth to reduce
(involution) the uterus. Hb levels less than
11 g% will make the uterine muscle contrac-
tion weaker when labor takes place (uterine
atony) and also cause the danger of post-
partum hemorrhage so that it becomes a
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potential cause of maternal and child
morbidity and mortality (Prawirohardjo,
2007). During pregnancy, there is an
increase in plasma volume by 50% while
red blood cells only increase by 18% result-
ing in a decrease in the 6% hematocrit
which is equivalent to 2 g% Hb. This change
occurs in the second and third trimesters of
a pregnancy (WHO, 2009).

A study by Rosmeri (2000), produced
statistical tests with results of the odds ratio
4.27. This meant that mothers with Hb
levels <11 g% have a significant influence on
the incidence of postpartum hemorrhage.
Extensive prevention of anemia had been
carried out for all pregnant women in the
form of 9o tablets provision of iron suple-
ment during pregnancy to prevent post-
partum bleeding that can result in maternal
and fetal death (Indonesian Ministry of
Health, 2002).

There was a maternal obstetric history
influence on the incidence of postpartum
hemorrhage. Mothers with obstetric history
during pregnancy, childbirth and post-
partum had a greater risk than mothers
without obstetric history (b= 1.31; 95% CI=
0.15 to 2.47; p= 0.027). This showed that
there was a significant influence Of the
maternal obstetric history on postpartum
hemorrhage. Mothers who have an obste-
tric history during pregnancy, childbirth
and the puerperium have a risk of having
postpartum hemorrhage by 1.31 times. This
research is in line with Dina's (2013) study
which stated that there was a relationship
between obstetric history and the incidence
of postpartum hemorrhage, namely Odds
Ratio 3.1, which meant mothers who had an
obstetric history have 3.1 times greater risk
of postpartum hemorrhage.

Obstetric history is closely related to
pregnancy, labor and puerperium in the
following period. If the labor history is
poor, the officer must be aware of complica-
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tions in pregnancy, labor and puerperium.
Vigilance must be increased if there has
been an obstetric history in the previous
period by frequently checking her preg-
nancy. This is also related to labor history
without intervention, because the mother
who gave birth with intervention tends to
have labor with intervention at the next
labor. For example, mother who gives birth
to the first child by caesarean section
because of the pelvis is narrow, will expe-
rience the same thing for the next labor. In
addition, mothers who give birth with inter-
vention tend to need help in daily activities,
especially in postpartum care for the baby
or herself. Conversely, women with a his-
tory of spontaneous labor usually find no
difficulties during their postpartum -care,
because the labor is physiological and not
manipulated (Syriac, 2008).

A study by Suryani (2008), obtained
the same results. The risk for postpartum
hemorrhage in mothers who have an obs-
tetric history is 5,165 times greater than
mothers who do not have an obstetric his-
tory. Mothers who underwent ANC visit >4
times could reduce the incidence of post-
partum hemorrhage compared to mothers
who underwent ANC visit <4 times (b= -
1.46; 95% CI= -2.95 t0 0.01; p= 0.052).

ANC for monitoring and supervising
maternal and child welfare of at least four
times during pregnancy in the following
times: first trimester pregnancy (<14
weeks) one visit, second trimester preg-
nancy (14-28 weeks) one visit, and trimes-
ter pregnancy three (28-36 weeks to birth)
two visits (Saifuddin 2008). Mothers who
underwent ANC > 4 times tend to know
more about pregnancy, childbirth and puer-
perium and pay more attention to health,
for example in choosing quality ANC ser-
vices. Quality services are not only mea-
sured by the ability of technicians and
facilities owned but by the attention and
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views of health workers on obstetric service
problems in the community (Suryani,
2008).

The results of the study are in line
with the study conducted by Aeni (2012),
where incomplete antenatal examinations
increased the risk of maternal mortality to
7.86 times. Mothers who underwent ANC
<4 times are at a risk of 4.57 times greater
complications during labor or the puer-
perium because of the women who are
regularly undergoing ANC. In this study
most of the mothers had undergone ANC
>4 times because the role of health workers
was very good so that the society under-
stood the importance of antenatal care.

The results showed that type of birth
attendant (midwives) did not have a con-
textual effect on the occurrence of post-
partum hemorrhage. This figure is smaller
than the benchmark figure of Intra Class
Correlation 8-10%, so the contextual effect
of midwives indicated by multilevel analysis
does not need to be investigated.

Midwives as birth attendants have a
great responsibility and workload in serving
the community. Therefore, there are several
things that must be really considered in
carrying out their responsibilities. The
midwife must at least complete her edu-
cation at the third level of associate degree.
In addition, birth attendants (midwives)
must have at least 2-5 years of experience
as an initial provision in carrying out their
responsibilities before having an inde-
pendent clinic. According to Renstra
(2005), MPS (Making Pregnancy Suffer)
2001-2010 in improving maternal and
newborn health has a strategy for the avail-
ability of postpartum health services by
competent and skilled health workers. If
work experience is improved, it will reduce
the incidence of postpartum hemorrhage
and other complications during labor and
childbirth. In addition to birth attendants,
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there are several things that must also be
considered so that pathological incidences
in the labor process do not occur, such as
family preparation in decision making,
sterility of the place of delivery and availa-
bility of equipment in health care.

In addition to the existence of mid-
wives as birth attendants, there are other
factors that influence the incidence of com-
plications after delivery. These factors are
three late caused by individuals and
families. The first is late in making deci-
sions. The culture of "negotiation" in deci-
sion making becomes a factor that can
hinder the referral process when there is an
emergency. Delays also occur because the
knowledge of mothers and families is lack-
ing, perceptions of bleeding for mothers
and families are different from the existing
theories. The family thinks that the blood
coming out is still within normal limits and
the mother feels her body still feels strong
enough even though the mother has had to
change the fabric three times. The second is
late in reaching the reference point due to
geography and transportation factors. The
third is late because of the availability of
blood in the hospital so families must look
elsewhere (Arulita, 2007).

The results of this study are not in line
with a study by Febriana (2007), that birth
attendants (midwives) as health workers
influence the incidence of childbirth and
childbirth complications, namely post-
partum bleeding and death mother.

There was an influence on maternal
Hb levels on the risk of postpartum hae-
morrhage (p= 0.001). There was no influ-
ence of the maternal age on the risk of the
incidence of postpartum hemorrhage (p=
0.827). There was an influence of obstetric
history on the incidence of postpartum
hemorrhage (p= 0.027). There was no
influence of parity on the risk of postpar-
tum hemorrhage (p = 0.754). There was an
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influence of ANC on the risk of postpartum
hemorrhage (p= 0.052). There was no
influence of birth attendants (midwives) on
postpartum hemorrhage (ICC = 2.67%).
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