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ABSTRACT

Objective: This study aims to identify risk factors associated with maternal mortality from primary postpartum
haemorrhage in Jember district Indonesia.

Methods: 40 primary postpartum haemorrhage maternal deaths (cases) and 80 primary postpartum haemorrhage
cases (controls) were collected from maternal verbal autopsy forms. The sample included mothers who suffered
from primary postpartum haemorrhage in Jember district from January 2017 to December 2019. Logistic
regression analysis was administered to determine risk factors for maternal deaths from primary postpartum
haemorrhage.

Results: One factor significantly associated with maternal mortality was transfer time to the referral hospital
(OR 0.286, 95% CI 0.112-0.746, p=0.010). Other factors, including age (OR 0.813, 95% CI 0.358-1.838, p=0.618),
parity (OR 0.644, 95% CI 0.264-1.570, p=0.333), place of birth (OR 0.883, 95% CI 0.511-1.525, p=0.654), birth
attendant (OR 1.808, 95% CI 0.791-4.135, p=0.160) and travel time to primary healthcare facilities (OR 1.416,
95% CI 0.615-3.257, p=0.413), were not significantly associated with primary postpartum haemorrhage-related
maternal deaths.

Conclusions: Access to referral hospitals must be considered in reducing maternal mortality from primary
postpartum haemorrhage. Ensuring mothers with primary postpartum haemorrhage reach referral hospitals
immediately may facilitate prompt and advanced obstetric care.

Keywords: Maternal mortality, postpartum haemorrhage, risk factor, case-control study, lower-middle income country

INTRODUCTION

Maternal mortality remains a global concern and addressing it has been
a challenge in developing countries, despite most of its causes being
preventable. Maternal mortality refers to obstetrics complications-
related deaths occurring between pregnancy and postpartum period’.
Postpartum haemorrhage contributes to 8% of maternal mortality in
developed countries and more than 20% in developing countries?.
Postpartum haemorrhage is the amount of blood lost after birth > 500
mL from the genital tract after vaginal delivery and > 1000 mL for
caesarean delivery®. Postpartum haemorrhage maternal deaths are
often caused by the three delays, including delay in decision making to
be referred to health care facilities, delay in arrival at the referral health
facilities, and delay in getting the proper treatment*.

Despite the high rate of institutional birth and delivery assisted by
skilled health providers, Indonesia continues to have a high Maternal
Mortality Ratio (MMR), which constituted 305 deaths per 100,000
live births®. This ratio is one of the highest in Southeast Asia and still
below the target set by the Sustainable Development Goal 3%7. The
main complications leading to maternal deaths in Indonesia in the
last two years have remained haemorrhage, followed by gestational
hypertension and blood circulation problems®’. A study in Eastern
Indonesia reported that the maternal deaths were due to delays in the
decision to seek care and delays in reaching care'°.

East Java is a province in Indonesia with 40.67 million population
across 29 districts and nine municipalities'!. In 2019, the MMR in East
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Java was 89.81 per 100,000 live births'2. For more than five years, one
of the highest MMR has been in Jember district, caused by postpartum
haemorrhage, preeclampsia, and infections during the postpartum
period®.

Positive maternal outcomes with postpartum haemorrhage are
influenced by the availability of institutional birth, assistance of a
professional birth attendant, and a good referral system'. In 2019,
although the coverage of institutional birth was high (93.6%), Jember
district has not reached the target'>. Delivery assisted by professional
birth personnel can reduce the risk of postpartum haemorrhage
because skilled birth attendants have the capability to prevent
postpartum haemorrhage by carrying out active management of the
third stage according to standards'®. A study reported that postpartum
haemorrhage after deliveries with traditional birth attendants, including
at home, contributes to the increase in morbidity and mortality because
traditional birth attendants are not trained in postpartum haemorrhage
management, as well as the mothers tend to experience delay in arrival
at the referral health facilities'”. Delivery with the right standard can
reduce the incidence of complications due to postpartum haemorrhage!s.

MATERIALS AND METHODS

Objective: The aim of this study is to identify risk factors associated
with maternal mortality from primary postpartum haemorrhage (PPH)
in Jember district, Indonesia. This study assessed the association
between age, parity, place of birth, birth attendant, travel time to the
primary health facility, transfer time to referral hospitals and maternal
mortality.

Study Design: This research is a case-control study.

Study Setting: East Java, a province located in the eastern part of
Java island, comprises 29 districts, 9 municipalities, 662 sub-districts
and 8.507 villages. It was inhabited by approximately 40.67 million
people’. Jember, one district in East Java, is divided into 31 sub-
districts, which consist of 248 villages. 50 community health centres
(In Indonesian: Pusat Kesehatan Masyarakat) and 135 auxiliary health
centres (In Indonesian: Pusat Kesehatan Masyarakat Pembantu) are
available to provide primary care for 2,536,729 people; of which the
majority of them were female residents (50.13%)".

Of the districts and municipalities, Jember district continues to
contribute the highest Maternal Mortality Ratio (MMR) for many
years. In 2020, the MMR reached 170 per 100,000 live births although
their maternal health indicators are good in general ?. The coverage of
four antenatal visits and three postnatal visits coverage was high (82%
and 92.3% respectively) in 2020. Although the coverage of deliveries
assisted by professional birth attendants in 2019 was 93.7%'2, there is
still a lack of emergency obstetric assistance, which was 80%?'. Post-
partum haemorrhage is the main leading cause of maternal death in the
district®.

Data and Sample: A case-control study of mothers who had
haemorrhage amidst the first 24 hours after delivery between January
2017 and December 2019 was conducted in Jember district. Cases
(n=40) were mothers who died from PPH, and controls (n=80) were
surviving mothers who had PPH, obtained from maternal verbal autopsy
reports. A study conducted in one district in Central Java, Indonesia,
reported that only 2.5% of forms were completely filled in. Moreover,
69.2% of the forms were completed by midwives, while 30.7% were
completed by unidentified staff?>. Therefore, to complement the data,
we also identified data from medical records and birth registers in 26
community health centres, where the mothers who died from PPH gave
birth. Cases were taken through total sampling, while controls were
selected purposively. Mothers with secondary PPH deaths, comorbidities,

or other complications were excluded from the study.

Maternal verbal autopsy reports were obtained from the audits
conducted by the Maternal Perinatal Audit team, who retraced the
causes of maternal and infant morbidity and mortality to prevent
future morbidity and mortality and accelerate the reduction of maternal
and infant mortality rates. Maternal audit activities used a measuring
instrument, Maternal Verbal Autopsy (VA), which was developed by
The Ministry of Health. This VA consists of questions such as age,
gender, education, factors that contributed to the maternal death, and
medical and non-medical factors®*%.

The use of MVA in Indonesia is regulated in a joint regulation of the
Minister of Home Affairs and the Minister of Health number 15 of
2010N 2009, number 162 / MENKES / PB /1/2010 article number 6%
as follows: 1) Every death that occurs outside a healthcare facility must
be investigated for the cause of death’ 2) the search for the cause of
death as referred to in paragraph (1) shall be carried out using the verbal
autopsy method; 3) the verbal autopsy as referred to in paragraph (2)
shall be carried out by a doctor; 4) in the absence of a doctor as referred
to in paragraph (3), a verbal autopsy may be performed by a trained
midwife or nurse; 5) the verbal autopsy as referred to in paragraph (3)
or paragraph (4) shall be conducted through interviews with the closest
family of the deceased or other parties who are aware of the events
of death; and 5) the verbal autopsy as referred to in paragraph (5) is
coordinated by the local government health service facility.

In this study, postpartum haemorrhage maternal death was the outcome.
The risk factors included age, parity, place of delivery, birth attendant,
travel time to primary health facilities, and transfer time to referral
hospital. The measurements of the variables are adopted from the
maternal verbal autopsy documents. Age included < 20 years old, 20 -
35 years old, and > 35 years old. Parity comprised primipara (women
who have given birth once), multipara (women who have given birth
two or more times), and grand multipara (women who have given
birth five or more times). Place of birth was autonomous midwifery
practice, community health centre, hospital, home, and traditional birth
attendant’s place. Travel time to primary health facilities comprised
<15 minutes and > 15 minutes. Transfer time to referral hospital
included < 2 hours and > 2 hours.

Data Analysis: Analyses were performed using the SPSS for Windows
25.0. Multivariate logistic regression was conducted for each risk factor.
The ratio of cases to controls was 1:2, with a 5% level of significance,
a sample of approximately 120 mothers (40 cases and 80 controls) was
needed to detect an odds ratio of approximately 0.5 or 1.8.

RESULTS

Table 1 shows that the respondents were 40 cases (mothers who died
from postpartum haemorrhage) and 80 controls (mothers who survived
from postpartum haemorrhage). Both groups were dominated by
mothers aged more than 35 years (60 % in the case group and 53.75%
in the control group). The second characteristic is maternal parity. Both
cases and controls were dominated by multipara (75% of cases and
66.25% of controls).

Majority of mothers, either in cases or controls, gave birth in
community health centres, (27.50%) and (51.20%) respectively. The
percentage of deliveries in traditional birth attendant’s places (22.50
%) in the case group is equivalent to the percentage of deliveries in
the autonomous midwifery practices (22.50 %) and hospitals (22.50
%). Meanwhile, in the control group, the percentage of deliveries in
the traditional birth attendant’s places was higher (25%) than those
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Figure 1. Map of Jember District?

Table 1. Socio-demographic and risk factors for postpartum haemorrhage deaths in Jember district, Indonesia from January 2017 to December 2019

Risk factor (C]\’;‘fio) (C];“:;‘(’]l)s OR (95% CT) p-value
Age 0.618 (0.358-1.838) 0.618
<20 years old 0 (0.00%) 5 (6.25%)

20 - 35 years old 16 (40.00%) 32 (40.00%)

> 35 years old 24 (60.00%) 43 (53.75%)

Parity 0.644 (0.264-1.570) 0.333
Primipara 6 (15.00%) 22 (27.50%)

Multipara 30 (75.00%) 53 (66.25%)

Grande multipara 4 (10.00%) 5 (6.25%)

Place of birth 0.883 (0.511-1.525) 0.654
Autonomous midwifery practice 9 (22.50 %) 6 (7.50%)

Community health centre 11 (27.50%) 41 (51.20%)

Hospital 9 (22.50%) 7 (8.80%)

Mother’s House 2 (5.00%) 6 (7.50%)

Traditional birth attendant’s place 9 (22.50%) 20 (25.00%)

Birth attendants 1.808 (0.791-4.135) 0.160
Midwife 21 (52.50%) 37 (46.25%)

Obstetrician 9 (22.50%) 7 (8.75%)

Traditional birth attendant 10 (25.00%) 36 (45.00%)

Travel time to primary health facilities 1.416 (0.615-3.257) 0.413
< 15 minutes 25 (62.50%) 41 (51.20%)

> 15 minutes 15 (37.50%) 39 (48.80%)

Transfer time to referral hospital 0.289 (0.112-0.746) 0.010

<2 hours 24 (60.00%)

67 (83.75%)

>2 hours 16 (40.00%)

13 (16.25%)

delivered in the autonomous midwifery practices (7.50%) and hospitals
(8.80%). Furthermore, it was found that the majority of women either
in the case group (52.50%) or the control group (46.25%) were assisted
by midwives.

Majority of women took less than 15 minutes to access primary health
care facilities from their homes (62.50% in the case group and 51.20%
in the control group). In addition, regarding transfer time to referral
hospitals in both groups showed that the majority of them took less
than 2 hours to be transferred to referral hospitals, of which 60% in the
cases group and 83.75% in the control group.
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There is an association between transfer time to referral hospital
(OR 0.286, 95% CI 0.112-0.746, p=0.010). Mothers with primary
postpartum haemorrhage, who are transferred to referral hospitals for
more than 2 hours were at greater odds of death as compared to mothers
who reached referral hospitals in less than 2 hours. Age (OR 0.813,
95% C10.358-1.838, p=0.618), parity (OR 0.644, 95% CI 0.264-1.570,
p=0.333), place of birth (OR 0.883, 95% CI 0.511-1.525, p=0.654),
birth attendant (OR 1.808, 95% CI 0.791-4.135, p=0.160) and travel
time to primary healthcare facilities (OR 1.416, 95% CI 0.615-3.257,
p=0.413), have no significant relationship with maternal mortality from
primary postpartum haemorrhage.
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Figure 2. The correlation model of risk factors for preeclampsia maternal death

Figure 1 illustrates that age has an r value of -0.082 and p-value of
0.374 which suggests that age has a weak negative relationship with
the incidence of PPH, that is, the older the mothers, the less likely
the possibility of having PPH. However, this was not significant. The
place of delivery has an r value of 0.045 with a p-value of 0.628. This
suggests the place of delivery has a weak positive relationship with the
incidence of PPH. Time to travel to primary health facilities has a weak
positive correlation with the incidence of PPH. The more the time to
reach the primary health facility, the more the incidence of PPH, but
this was not significant. The birth attendant has an r value of 0.127 and
ap-value of 0.166 which suggest that the availability of birth attendants
has a weak positive relationship with the incidence of PPH. Transfer
time to referral hospital has an r value of -0.262 and a p-value of 0.004.
This suggests a moderate negative relationship between the transfer
time to a referral hospital and the incidence of PPH; that is the more
the speed to reach the referral hospital, the lesser the incidence of PPH
and this was significant. Party has an r value of -0.146 and p-value of
0.113 which suggests a weak negative relationship between parity and
incidence of PPH but was not significant.

DISCUSSION

Our study's results showed no significant relationship between age
and maternal death from postpartum haemorrhage. Maternal age of
35 years or older did not significantly increase the risk of postpartum
haemorrhage, which is consistent with the results of a meta-analysis
that reported no association between risk of postpartum haemorrhage
and advanced maternal age?’. Advanced maternal age had a more
protective effect on the incidence of PPH. A progressive decrease in
the OR of 0.84 at the age of 25-29 years of age to 0.59 at the age of >40
years was reported. In other words, women aged 35 years or older had
decreased PPH risk because of uterine blood vessel vascularisation as
age increases®®. Another study found a different result that advanced
maternal age was associated with postpartum haemorrhage although
there is inconsistence on this subject?”. Advanced maternal age was
nearly seven times more likely to have experienced postpartum

haemorrhage compared to women in the age group between 20 — 34
years old (AOR = 6.8; 95% CI)¥. Therefore, it is important to note
that all age groups may have a risk of having postpartum haemorrhage.

As parity increases, a woman's myometrial muscular strength may
decrease due to a reduction of collagen fibers®. Therefore, when
parity increases, the probability of experiencing PPH increases.
The discordancy of parity cut-off values between vaginal delivery
and caesarean section indicates that caesarean section might affect
the function of collagen fibers®'. Healthcare workers should be
well prepared to deal with women with high parity. Several health
professionals should attend vaginal delivery for women with a history
of >7 births. Sufficient blood for transfusion should be prepared before
performing caesarean section for the women with a history of > 3
births because more blood loss is expected in comparison to vaginal
delivery®' . Although some previous research showed the relationship
between parity and postpartum haemorrhage®®**>3¢, in our study the
parity did not show a significant relationship with maternal death from
postpartum haemorrhage.

The incidence of maternal death was previously reported to be
associated with the place of delivery®’3®. Health care facilities are the
best delivery assistance strategy to avoid the incidence of death due
to postpartum haemorrhage because of a clean delivery environment
and the availability of treatment and first aid equipment to prevent
birth complications, one of which is postpartum haemorrhage'.
However, our study showed no relationship between place of delivery
and maternal mortality from postpartum haemorrhage. Many mothers
were assisted in health care facilities, but it was not associated with the
decrease in MMR *. Another previous study reported that pregnant
women who gave birth in health facilities had a much higher risk of
dying compared to mothers who gave birth at home*. An increase in
deliveries in health facilities does not affect maternal mortality from
PPH, except for those with good quality of care*!.
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Although in our study, birth attendants had no significant relationship
with maternal death from postpartum haemorrhage. Many deliveries
were assisted by traditional birth attendants, who were not trained to
perform clean and safe delivery. Although traditional birth attendants
lacked the professional technical care required to deal with childbirth
complications, they have been praised and sought after for the quality
of the emotional support and continuous labour support they provide to
women*’. A study in Kenya discovered that traditional birth attendants
were still dominant; hence, mothers giving birth at home were assisted
by untrained traditional birth attendants. The majority of mothers, who
experienced postpartum haemorrhage, died because the mothers
were being delayed in being transferred to hospitals'’”. A midwife
is one of professional birth attendants trained to provide emergency
care for mothers with postpartum hemorrhage to reduce the risk of
death*344,

There is no significant relationship between travel time to primary
health facilities and maternal mortality from postpartum haemorrhage.
Women may be at the highest risk of postpartum haemorrhage due
to inequalities in accessing quality care, unavailability of skilled
birth attendants, limited access to effective uterotonic drugs, and
lack of coordination between health care providers during treatment.
procedures, and delays in implementing PPH identification and
management strategies®. On the other hand, another study in another
district in East Java found that geographical factors, as well as the
environment, did not seem to have a contribution to maternal mortality
because inter-city road access in East Java was already connected via
the highway, and pregnant women who did not own a private vehicle
have been facilitated by the district ambulances*.

Transfer time to referral hospital was the only variable that had a
significant relationship with maternal postpartum haemorrhage-related
death. In the three delays model for maternal mortality*’, the efficiency
of the referral system affects the third delay; delay in receiving
appropriate care on arrival to a health facility, including time to travel
between facilities if the appropriate level of care is not available at
the primary healthcare facility. This is affected by several factors that
require further research, including the response time of the mother at
the referral site and the mother's condition during the referral process¥.
In the case of postpartum haemorrhage, women must be treated for
under two hours because the threshold time from haemorrhage and
death is only two hours*. In addition, 50% of deaths from postpartum
haemorrhage in Senegal and Mali, Sub-Saharan Africa were associated
with delays in referrals. Referral of more than 60 minutes increases the
risk of maternal death from postpartum haemorrhage by 2.24 times*-*°.
Research conducted in Yogyakarta Province in Indonesia, reported
that near-death cases from PPH were influenced by the delay factor,
with an average delay of 2.17 hours®!. Evidence also suggests that the
distance between one facility and the other can influence utilization
of the referral system*. All efforts must be put in place to shorten the
time between leaving the initiating facility and arrival at the receiving
facility.

CONCLUSION

This study proves that there is a significant relationship between
transfer time to referral hospitals and primary postpartum
haemorrhage maternal deaths. It is important for health
professionals to detect postpartum haemorrhage in order to avoid
delay in referral.

Our study used actual data from the District Health Office and

26 community health centres, however our study did not explore
further about the risk factors. Hence, a qualitative study exploring

1170

Jember District, Indonesia

more in-depth the risk factors contributing to maternal deaths
from primary postpartum haemorrhage is recommended.

Author Contribution:

MG Study design, Data collection, Statistical analysis, Data
interpretation, Manuscript preparation, Literature search, Funds
collection. AI Study design, Statistical analysis, Data interpretation,
Manuscript preparation, Literature search. OA Study design, Statistical
analysis, Data interpretation, Manuscript preparation, Literature search.
NA Data collection, Statistical analysis, Manuscript preparation. DK
Data collection, Statistical analysis, Manuscript preparation. RA
Manuscript preparation, Critical revision. NS Manuscript preparation,
Critical revision. SS Manuscript preparation, Critical revision. IW
Manuscript preparation, Critical revision.

Funding:
This study was funded by the Faculty of Medicine, Universitas
Brawijaya.

Acknowledgments:

We thank the Jember District Health Office and 26 Community Health
Centres in Jember for facilitating this research.

Potential Conflict of Interest: None.
Competing Interest: None.

Acceptance Date: 01 July 2022

REFERENCES

1. WHO. ICD-10 to deaths during pregnancy, childbirth and the
puerperium: ICD-MM. WHO Library 2012;129(1):30-3.

2. Jessica H, Bienstock L. Postpartum hemorrhage. South Med J
2021;30(6):639-42.

3. Baroya N, Permatasari E, Ramani A, et al. Tantangan Proses
Impelementasi Program Penurunan Angka Kematian Ibu
di Wilayah Kerja Puskesmas Panti Kabupaten Jember Elok
Permatasari 2021;12(7):21-5.

4. Thaddeus S, Maine D. Too To Walk : Maternal Mortality in. Soc
Sci Med 1994;38(8):1091-1110.

5. MOH. Indonesia Health Profile 2020; 2021.

6. United Nations. Sustanaible Development Goals: 3 Ensure healthy
lives and promote well-being for all at all ages.

7. World Health Organization. Trends in Maternal Mortality: 1990 to
2015. Estimates by WHO, UNICEF, UNFPA. World Bank Group
and the United Nations Population Division; 2015.

8. MOH. Indonesia Health Profile 2019. Ministry of Health Republic
of Indonesia; 2020.

. MoH. Profil Kesehatan Indonesia Tahun 2020.; 2021.

10. Belton S, Myers B, Ngana FR. Maternal deaths in eastern
Indonesia: 20 years and still walking: an ethnographic study.
BMC Pregnancy Childbirth 2014;14(1):39.

11. BPS Jatim. Badan Pusat Statistika Jawa Timur. Vol 59.; 2019.

12. Profil Kesehatan Jatim. P r o i1 kesehatan jatim 2019. Published
online 2019.

13. Dinas Kesehatan Provinsi Jawa Timur. Profil Kesehatan Provinsi
Jawa Timur 2020. Dinas Kesehatan Provinsi Jawa Tengah.
Published online 2020:1-123.

14. Yasin C, Geleto A, Berhane Y. Referral linkage among public



Bahrain Medical Bulletin, Vol. 44, No. 4, December 2022

15.

16.

17.

18.

19.

20.
21.
22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

health facilities in Ethiopia: A qualitative explanatory study of
facilitators and barriers for emergency obstetric referral in Addis
Ababa city administration. Midwifery. 2019;79.

District Health Office East Java. The East Java Health Profile
2018; 2019.

Nishimwe A, Ibisomi L, Nyssen M, Conco DN. The effect of an
mLearning application on nurses’ and midwives’ knowledge and
skills for the management of postpartum hemorrhage and neonatal
resuscitation: pre—post intervention study. Hum Resour Health
2021;19(1):1-10.

Msn KA, Latif A, Mallick DR, Akter MK. Maternal Morbidity
and Mortality Associated With Retained Placenta. EAS J Nus
Midwifery 2019;1(2):34-7.

Endler M, Saltvedt S, Eweida M, Akerud H. Oxidative stress
and inflammation in retained placenta: A pilot study of protein
and gene expression of GPX1 and NFKB. BMC Pregnancy and
Childbirth. 2016;16(1):1-9.

Jember District Central Bureau of Statistics. Results of the 2020
Population Census of Jember District.

DHO East Java. Profil Kesehatan Jawa Timur Tahun 2020.; 2021.
Dinkes Kab. Jember. Laporan Kinerja Dinkes Jember.; 2021.
Google. Jember district. Published online 2022.

Martuti DR, Ahmad RA, Djasri H. Completeness of Filling Out
the Verbal Autopsy on a Perinatal Maternal Audit Documents-
Case Study In Banjarnegara District. Universitas Gadjah Mada;
2016.

Masturoh Maulani IA. Gambaran Kelengkapan Pengisian
Kuesioner Autopsi Verbal Kematian Ibu Di Puskesmas Wilayah
Kabupaten Ciamis. Jurnal Persada Husada Indonesia. 2018;(Vol 5
No 18 (2018): Jurnal Persada Husada Indonesia):48-59.

Sukohar A, Dewi R, Sari P, et al. Pendampingan Audit Maternal
Perinatal Kabupaten Lampung Timur 2019;4(1):61-6.

Kemenkes, Kemendagri. Peraturan Bersama Menteri Dalam
Negeri Dan Menteri Kesehatan Nomor 15 Tahun 2010 Nomor
162/Menkes/Pb/1/2010. 2010;8(9):1-58.

Durmaz A, Komurcu N. Relationship between Maternal
Characteristics and Postpartum Hemorrhage: A Meta-Analysis
Study. Nurs Res 2018;26(5):362-72.

Lao, Sahota, Cheng, Law, Leung. Advanced maternal age and
postpartum hemorrhage-risk factor or red herring? J Matern.-Fetal
and Neonatal Med 2014;27(3):243-6.

Kebede BA, Abdo RA, Anshebo AA, Gebremariam BM.
Prevalence and predictors of primary postpartum hemorrhage:
An implication for designing effective intervention at selected
hospitals, Southern Ethiopia. PLoS ONE 2019;14(10):1-11.
Miyoshi Y, Khondowe S. Optimal parity cut-off values for
predicting postpartum hemorrhage in vaginal deliveries and
cesarean sections. Pan Afr Med J 2020;37.

Cortet M, Deneux-Tharaux C, Dupont C, et al. Association
between fibrinogen level and severity of postpartum haemorrhage:
Secondary analysis of a prospective trial. Br. J. Anaesth
2012;108(6):984-9.

Schmitz MM, Serbanescu F, Arnott GE, et al. Referral transit
time between sending and first-line receiving health facilities: A
geographical analysis in Tanzania. BMJ Global Health 2020; 4:1-
12.

Nur R, Sarina HS, Patui NS, et al. Postpartum hemorrhage in
maternal mothers at Anutapura Public Hospital in Palu, 2017.
Gaceta Sanitaria 2021;35: S148- 51.

Smith C, Teng F, Branch E, Chu S, Joseph KS. Maternal and
Perinatal Morbidity and Mortality Associated with Anemia in
Pregnancy. Obstet Gynecol 2019;134(6):1234-44.

Lancaster L, Barnes RFW, Correia M, et al. Maternal death and

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

postpartum hemorrhage in sub-Saharan Africa — A pilot study
in metropolitan Mozambique. Angchaisuksiri P, ed. Res Pract
Thromb Haemost 2020;4(3):402-12.

Ononge S, Mirembe F, Wandabwa J, Campbell OMR. Incidence
and risk factors for postpartum hemorrhage in Uganda. Reprod
Health 2016;13(1):38.

Maduka O, Ogu R. Preventing Maternal Mortality during
Childbirth: The Scourge of Delivery with Unskilled Birth
Attendants. In: Z. Jovandaric M, J. Milenkovic S, eds. Childbirth.
IntechOpen; 2020.

Tiruneh B, Fooladi E, McLelland G, Plummer V. Incidence,
mortality, and factors associated with primary postpartum
haemorrhage following in-hospital births in northwest Ethiopia.
Siddiqi TJ, ed. PLoS ONE20 22;17(4): ¢0266345.

Carnahan LR, Geller SE, Leshabari S, Sangu W, Hanselman
B, Patil CL. Healthcare providers’ knowledge and practices
associated with postpartum hemorrhage during facility delivery in
Dar es Salaam, Tanzania. Int J Gynecol Obstet 2016;135(3):268-
71.

Chinkhumba J, De Allegri M, Muula AS, Robberstad B. Maternal
and perinatal mortality by place of delivery in sub-Saharan Africa:
A meta-analysis of population-based cohort studies. BMC Public
Health 2014;14(1):1-9.

Gabrysch S, Nesbitt RC, Schoeps A, et al. Does facility birth
reduce maternal and perinatal mortality in Brong Ahafo, Ghana?
A secondary analysis using data on 119 244 pregnancies from
two cluster-randomised controlled trials. Lancet Glob 2019;7(8):
¢1074-87.

Uny I, De Kok B, Fustukian S. Weighing the options for delivery
care in rural Malawi: community perceptions of a policy promoting
exclusive skilled birth attendance and banning traditional birth
attendants. Health Policy Plan 2019;34(3):161-9.

Mamakou A. The role of midwife in postpartum hemorrhage. Eur
J Midwifery 2020;4:1-2.

Ryan J, Hamela G, Chome N, Kabondo C, Hosseinipour M,
Tang J. Experiences and beliefs of Malawian women who have
delivered with a traditional birth attendant. Int J Gynecol Obstet
2015;129(1):38-41.

Finlayson K, Downe S, Vogel JP, Oladapo OT. What matters to
women and healthcare providers in relation to interventions for the
prevention of postpartum haemorrhage: A qualitative systematic
review. PLoS ONE 2019;14(5):1-23.

Desetyaputra DR, Prasetyo B, Damayanti HE. Root cause analysis
of maternal deaths at dr. Soetomo general academic hospital
surabaya, Indonesia in 2019. Bali Medical J 2021;10(3):874-80.
McCarthy J, Maine D. A Framework for Analyzing the
Determinants of Maternal Mortality. Stud Fam Planning
1992;23(1):23.

Giovine A, Columbia U, Ostrowski C, Cendekiawan P, Woodrow
I. Rujukan & Transportasi: Pernyataan Masalah Komponen
transportasi rujukan Dimensi rujukan multisektoral. Published
online 2010:1-6.

Tort J, Rozenberg P, Traoré M, Fournier P, Dumont A. Factors
associated with postpartum hemorrhage maternal death in referral
hospitals in Senegal and Mali: A cross-sectional epidemiological
survey. BMC Pregnancy Childbirth 2015;15(1):1.

Besaina R, Romuald R, Laingo R, Tanjona R, J. A. R. Maternal
mortality related to postpartum hemorrhage: a case-control
study at the Befelatanana maternity of Madagascar. Int J Reprod
Contracept Obstet Gynecol 2018;8(1):121.

Siswosudarmo R. Effect of Delay in Postpartum Hemorrhage
Management on the Rate of Near-Miss and Maternal Death Cases.
Indonesian J Obstetrics Gynecol 2018;2(4):177.

1171



	Title

