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Abstract Indonesia has a high maternal mortality rate, despite the
prevalence of antenatal care and delivery assistance by competent birth
attendants. This study aims to identify factors associated with good Birth
Preparedness and Complication Readiness (BPACR) among pregnant
women in Malang District. An observational study with a cross-sectional
design was conducted, involving 60 pregnant women. Factors examined
include socioeconomics, cultural beliefs, obstetric characteristics, and
knowledge of BPACR. The participants had a mean age of 26.3 years and a
mean gestational age of 26.4 weeks; 51.5% were in their second pregnancy,
53.3% had completed high school or higher education, and 83.3% were
housewives. Additionally, 50% reported cultural beliefs or prohibitions
against certain activities that could impede labor, while 51.7% adhered to
food taboos perceived to affect labor. Of the participants, 91.7% had a
Maternal and Child Health (MCH) handbook, 31.7% had read the entire
handbook, and 21.7% were aware of at least two danger signs during
pregnancy, childbirth, and the postpartum period. Good BPACR was
defined as meeting at least three of four criteria, namely identifying a
competent birth attendant, choosing a health facility for delivery, saving
funds, and arranging transport. Reading the entire MCH handbook (aOR:
7.225) and holding certain cultural beliefs or prohibitions (aOR: 6.359) were
significantly associated with good BPACR. These beliefs reflect a positive
attitude toward recognizing obstetric danger signs.

1 Introduction

Maternal mortality remains a major concern worldwide, particularly in developing countries
like Indonesia. The global Maternal Mortality Rate (MMR) was recorded at 216 per 100,000
live births (LB) in 2015 [1]. According to the Indonesia Demographic and Health Survey
(IDHS) in 2012, Indonesia’s MMR increased from 228 per 100,000 LB in 2007 to 359 per
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100,000 LB. However, the Indonesia Population Survey in 2020 indicated a decline to 189
per 100,000 LB [2]. Despite a high coverage of antenatal care, with at least four visits, and
delivery assistance by competent birth attendants, reaching 86.7% and 88.68%, respectively,
in 2014, these figures rose only slightly to 88.5% and 88.75% by 2019 [3]. Given the
Sustainable Development Goals (SDGs) of reducing the MMR to 70 per 100,000 LB by 2030,
Indonesia is still considered to faceimminent challenges in meeting this target.

In Indonesia, the primary causes of maternal mortality cases include hemorrhage
(vaginal bleeding), pre-eclampsia/eclampsia, infection, obstructed labor, and complications
from abortion [4]. The location of maternal deaths has shifted predominantly from home to
hospital settings. In addition, indirect causes of maternal death play significant roles, such as
low education levels [5], socioeconomic status [6], and cultural factors [7]. Geographical
barriers and inadequate healthcare facilities exacerbate these challenges [8]. These factors
contribute to delays in receiving suitable and adequate healthcare. Furthermore, other factors
to maternal risks are influenced by age, high parity, and close birth spacing (including
families with many children), which impact the health of pregnant women.

Since 1992, the Ministry of Health of Indonesia has deployed village midwives in
order to support maternal and child health. In 2004, the Birth Preparedness and Complication
Readiness (BPACR) program was introduced to reduce the MMR by mitigating delays in
accessing appropriate health care for pregnant women. The BPACR initiative emphasizes the
awareness of the expected delivery date, birth attendants, delivery location, supports from
companions (families and relatives), prospective blood donors, financial savings, and
transport arrangements to the nearest healthcare [9]. BPACR signs/stickers placed on
pregnant women’s homes serve as reminders to husbands, family members, as well as the
neighbors (community) to assist pregnant women. Furthermore, in 2014, the Ministry of
Health mandated that all deliveries be conducted by skilled birth attendants at healthcare
facilities [10]. The BPACR program continues to be implemented to achieve the SDGs target
of reducing maternal deaths to 70 per 100,000 by 2030.

A study on BPACR, marked by signs/stickers in Sawahlunto City, West Sumatra
Province, found that 24.3% of pregnant women displayed these stickers [11]. In contrast, a
study at a health center in Kediri City, East Java Province, reported that 100% of pregnant
women had BPACR stickers [12]. Research in South Asian and African countries have also
demonstrated that sociodemographic factors and BPACR knowledge are associated with
improved BPACR outcomes [13-21].

East Java Province is among nine provinces in Indonesia sufferingmajor maternal
mortality issues, with Malang District reporting higher cases of maternal deaths than other
districts in the province [22]. Malang District spans an area of 3,534.68 km?, comprising 33
sub-districts, 12 urban villages, and 378 rural villages [23]. As in 2019, the district was
serviced by 5 public hospitals, 18 private hospitals, 12 maternity hospitals, 39 health
centers—16 of which were Basic Emergency Obstetric and Newborn Care centers
(BEmONC HCs) and the other 23 were inpatient HCs, 93 auxiliary health centers, and 53
mobile health centers. While Malang District is relatively well-equipped in terms of
healthcare infrastructure and staff [24], studies on BPACR and its associated factors are still
limited in Indonesia. Thus, this study aims to initially identify potential factors associated
with good BPACR among pregnant women in Malang District, Indonesia.
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2 Methods

This study employed an observational design with a cross-sectional approach, conducted in
Malang District, East Java Province, Indonesia. From the 16 (41%) Basic Emergency
Obstetric and Newborn Care (BEmMONC) Health Centers and 23 (59%) inpatient health
centers (HCs) in Malang District, three BEMONC HCs and three inpatient HCs were
selected. The selection criteria for the HCs were based on distance from the Malang District
capital to represent variability: 1) nearby, 2) mid-distance, and 3) far distance. This
classification based on the distance aimed to capture a diverse range of healthcare
accessibility conditions.

This was a preliminary study, with a sample of 60 pregnant women, 30 from the
BEmONC centers’ working areas and 30 from the inpatient health centers’ working areas,
respectively [25]. Ten pregnant women from each selected HC were randomly selected from
the village midwives’ list. Inclusion criteria included pregnant women in their second or third
trimester, residing in the study areas, and who provided informed consent to participate.
Exclusion criteria involved women with severe illnesses or specific symptoms. The focus on
women in their second and third trimesters was due to their proximity to delivery and
likelihood of requiring emergency preparedness.

Independent variables in this study included socioeconomic characteristics, cultural
beliefs, obstetric characteristics, knowledge of BPACR, and delivery plans. The dependent
variable was good Birth Preparedness and Complication Readiness (BPACR). BPACR was
assessed based on four indicators, namely the ability of the pregnant women in identifying a
competent birth attendant, choosing a health facility for delivery, saving funds, and arranging
transport (four-wheel drive) in case of emergencies. A score indicating good BPACR was
assigned to those meeting at least three of these indicators [26], excluding the criterion for
identifying a blood donor [27].

Data were collected through guided interviews conducted at the participants’ homes.
Informed consent was obtained from each participant following a thorough explanation of
the study’s objectives. Participants had the option to accept or decline participation, with all
involvement being strictly voluntary.

Data analysis involved univariate, bivariate, and multivariate methods. Bivariate
analysis was performed to assess associations between each independent variable and
BPACR, using crude odds ratios (cOR). Independent variables with a p-value < 0.2 were
included in the multivariate analysis, which was conducted via binary logistic regression
using the chi-square test. Statistical analyses were performed with SPSS software.

Ethical approval for this study was granted by the Ethical Committee of the National
Institute of Health Research and Development, Ministry of Health of Indonesia (Ethical
Clearance Number: LB.02.01/5.2/KE413/2014).
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3 Results

Table 1. The sociodemographic characteristics and cultural beliefs among pregnant women

in Malang District

Variables n %
Socioeconomic characteristics
Pregnant women’s age (mean: 26.3 years)
< 25 years 29 48.3%
>25 years 31 51.7%
Pregnant women’s Education Background
Elementary/Junior high school 28 46.7%
Senior High School and above 32 53.3%
Pregnant women occupation
Housewives 50 83.3%
Working 10 16.7%
Husband’s age (mean:31.6 years)
<30 years 25 41.7%
>30 years 35 58.3%
Husband’s Education Background
Elementary/Junior High School 24 40.0%
Senior High School and above 36 60.0%
Husband’s occupation
Non-permanent workers 54 90.0%
Permanent workers 6 10.0%
Health Insurance status:
None 35 58.3%
Yes 25 41.7%
Cultural beliefs
Belief or prohibition of some activities
None!/ Not obstruct labor 30 50.0%
Might obstruct labor 30 50.0%
The taboo of some foods
None? Not influence pregnancy or obstruct 31 51.7%
labor
It might influence pregnancy or obstruct labor 29 48.3%

Note: ! 16 pregnant women did not have any beliefs or prohibited activities
2 16 pregnant women did not have any food taboo

Nearly half of the pregnant women were aged 25 years or younger. All pregnant women and
their husbands were literate, with slightly more than half of the pregnant women having
completed senior high school or higher education. The majority of the pregnant women were
homemakers. The husbands’ ages ranged from 18 to 47 years, with 41.7% aged 30 years or
younger. Over half of the husbands had education background of at least a senior high school
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education and most were non-permanent employment. Additionally, more than half of the
families lacked health insurance coverage.

Most pregnant women reported holding certain beliefs or restrictions regarding
activities and food during pregnancy. Only 16 women (26.7%) reported no beliefs,
prohibitions, or food taboos. Half of the pregnant women believed in or adhered to
prohibitions against specific activities that they thought could obstruct labor.

Table 2. The obstetric characteristics, knowledge, delivery plan among pregnant women in
Malang District

Variables n %

Obstetric characteristics

Gestational age (weeks) Mean:
26.4 (SD +7.73)

Above the mean 27 45.0%

The mean and below 33 55.0%
Gravida
Multigravida 41 68.3%
Primigravida 19 31.7%
Abortion history

Yes 9 15.0%

No 51 85.0%

The knowledge of BPACR

Have the MCH Handbooks

No 5 8.3%
Yes 55 91.7%
Read the MCH Handbooks

Some part/None 41 68.3%

All 19 31.7%
Knew at least two danger signs of pregnancy, childbirth,
postpartum
No 47 78.3%
Yes 13 21.7%
Have delivery plan
No 6 10%
Yes 54 90%
Birth attendant decision
My extended family or else 31 51.7%
By the small family 29 48.3%
BPACR
Not good BPACR 9 15.0%
GoodBPACR 51 85.0%
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Table 2 shows that approximately one-third (31.7%) of the pregnant women were
experiencing their first pregnancy (primigravida). The majority were in their second
pregnancy (31, 51.7%), followed by those in their third (8, 13.3%) and fourth pregnancies
(3, 5%). Additionally, 15% of the women reported a history of abortion. Regarding the
Maternal and Child Health (MCH) handbooks, 91.7% of the women possessed one, but only
31.7% had read the entire handbook, and 21.7% were aware of at least two danger signs
related to pregnancy, childbirth, and the postpartum period.

Out of the participants, 54 (90%), 46 (76.7%), and 41 (68.3%) pregnant women could
spontaneously identify one or more danger signs associated with pregnancy, childbirth, and
the postpartum period, respectively. The most frequently mentioned pregnancy danger signs
included vaginal bleeding (40, 66.7%), swollen face/feet (27, 45.0%), and excessive vomiting
(10, 16.7%). For childbirth, the common danger signs mentioned were vaginal bleeding (22,
36.7%), premature rupture of membranes (16, 26.7%), and the presence of a large baby or
small pelvis (4, 6.7%). Regarding postpartum danger signs, the most mentioned were vaginal
bleeding (28, 46.7%), fever (11, 18.3%), and headache (6, 10.0%).

The vast majority (90%) of pregnant women reported having a delivery plan. About half
(48.3%) made decisions regarding their birth attendant within their immediate family.
Overall, most of the pregnant women (85%) demonstrated good Birth Preparedness and
Complication Readiness (BPACR).

Table 3. The delivery plan and BPACR of pregnant women in Malang District

BPACR cOR (95% P
Variables Not good Good CI) value
n (%) n (%)

Delivery plan
Have delivery plan

No 1 (16.7%) 5 (83.3%) 1.15

Yes 8 (14.8%) 46 (85.2%) (0.12-11.18) 0.90
Birth attendant decision

Extended family or else 4 (12.9%) 27 (87.1%) 0.71

A small family 5 (17.2%) 24 (82.8%) (0.17-2.96) 0.64
BPACR indicators
Identifying birth attendants
Midwives/Doctors/Obstetricians 45 (100.0%) 15 (100.0%)
Identifying the place of birth.
Health Center’s network/Home. 9 (100.0%) 34 (66.7%)
HCs, Health Clinics, Hospitals 0 (0.0%) 17 (33.3%)
Having saving funds

No 2 (22.2%) 0 (0.0%)

Yes 7 (77.8%)8 51 (100.0%)
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BPACR cOR (95% P
Variables Not good Good CI) value
n (%) n (%)

Having  transport for an
emergency. 8 (50.0%) 1(0.3%)

Motorcycles, by walk 8 (50.5%) 43 (97.7%)

Car
BPACR indicators
One of the four indicators 1 (1.7%)
Two of the fourindicators 8 (13.3%)
Three of the fourindicators 37 (61.7%)
Four indicators 14 (23.3%)
Good BPACR 51 (85/0%)

Table 3 indicates that having a delivery plan among pregnant women was
associated with a 1.15 times higher of demonstrating good Birth Preparedness and
Complication Readiness (BPACR). Additionally, those whose immediate family made the
decision regarding the birth attendant had a 71% higher chance of achieving better BPACR
compared to those whose decisions were made by extended family or others. However,
neither of these associations was statistically significant.

The health facilities preferred for delivery included health centers, clinics, and
hospitals. The health center network encompassed integrated health posts, midwives’
practice locations, and auxiliary health centers. Among the pregnant women, 7 (11.7%)
selected health centers, 8 (13.3%) chose hospitals, 1 (1.7%) opted for a mother and child
clinic, and 1 (1.7%) chose a health clinic as their intended place of birth. For those who
identified facilities within the health center network, 25 (45%) selected integrated health
posts, 15 (25%) preferred midwives’ practice locations, and 1 (1.7%) identified an auxiliary
health center.

Overall, 85% of the pregnant women exhibited a good BPACR index. Specifically,
61.7% met three indicators, and 23.3% met all four indicators of BPACR. Seventeen women
(28.3%) identified a health facility as their place of birth, while all participants (100%)
recognized skilled birth attendants (54 identified midwives, and 6 identified general
practitioners or obstetricians). Additionally, 58 (96.7%) had savings for childbirth, and 51
(85%) identified cars as their emergency transportation. Family income and health insurance
status were not significantly associated with good BPACR.

Table 4 presents the bivariate analysis of the sociodemographic, cultural beliefs
and good BPACR of pregnant women.
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Table 4. The sociodemographic, cultural beliefs and good BPACR of pregnant women in Malang

District
Variables BPACR cOR (95% ClI) p-value
Not good Good
n (%) n (%)
Pregnant women’s age (mean26.3 yrs)
<25 years 2 (6.9%) 27 (93.1%)
>25 years 7 (22.6%) 24 (77.4%) | 0.25(0.05-1.34) 0.18
Pregnant women's
Education
Elementary/Junior high 5 (15.6%) 27 (84.4%)
school
Senior High School 4 (15.6%) 24 (85.7%) 1.06 (0.26 — 4.62)
and above 0.88
Pregnant women’s
occupation
Housewives 7 (14.0%) 43 (86.0%)
Working 2 (20.0%) 8 (80.0%) 0.65 (0.11-3.72) 0.63
Husband’s age (years)
<30 years 4 (16.0%) 21 (84.0%)
>30 years 5 (14.3%) 30 (85.7%) 1.14 (0.27-4.77) 0.86
Husband's education
Elementary/Junior high 4 (16.7%) 20 (83.3%)
school
Senior High School and 5(13.9) 31 (86.5%) 1.24 (0.29 - 5.18) 0.77
above
Husband’s occupation
Non-permanent workers 9 (16.7%) 45 (83.3%)
Permanent workers
0 (0.0%) 6 (100.0%) | 1.52 (0.17-13.79) 0.28
Own Health insurance:
No
Yes 5 (43.3%) 30 (38.7%)
4 (56.7%) 21 (61.3%) | 0.88(0.21-3.65) 0.86
Cultural Beliefs
Belief or prohibition of
some activities
No! / Not obstruct of
labor 7 (23.3%) 23 (76.7%)
Might obstruct of labor
2 (6.7%) 28 (93.3%) | 4.26 (0.81-22.53) 0.07
The taboo of some foods
NoY/  Not influence
pregnancy or obstruct 6 (19.4%) 25 (80.6%)
labor
It might influence
pregnancy or obstruct 3(10.3%) 26 (89.7%) 2.08 (0.47-9.24) 0.33
labor

Note: ! 16 pregnant women did not have any beliefs or prohibited activities
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2 16 pregnant women did not have any food taboo

Table 5 presents the bivariate analysis of Obstetric characteristics, knowledge, and
goodBPACR of pregnant women,

Table 5. The Obstetric characteristics, knowledge, and goodBPACR of pregnant women in Malang

District
BPACR COR (95% ClI) P
Variables Not good Good
n (%) n (%)
Gravida
Multigravida 6 (14.6%) 35 (85.4%)
Primigravida 3(15.8%) 16 (84.2%) 0.91 (0.20-4.12) 091
Abortion history
Yes 1(11.1%) 8 (88.9%)
No 8 (15.7%) 43 (84.3%) 0.67 (0.07 - 6.13) 0.72
Have the MCH
Handbooks 1 (20.0%) 4 (80.0%)
No 8 (14.5%) 47 (85.5%) 1.47 (0.14 - 14.88) 0.74
Yes
Read the MCH
Handbooks 8 (19.5%) 33 (80.5%)
Some part/None 1(5.3%) 18 (94.7%) 4.36 (0.50 - 37.71) 0.15
All
Knew at least two danger
signs of  pregnancy, 8 (26.9%) 39 (73.1%)
childbirth, postpartum 1(7.7%) 12 (92.3%) 2.46 (0.28 - 21.72) 0.40
No
Yes

Table 6. Factors associated with goodBPACR of pregnant women in Malang District, Indonesia

Variables B SE Exp (B) 95% ClI P
Read all of the MCH handbooks | 1.978 1.137 7.225 1.128- 0.082
Belief or prohibition of some | 1.850 0.882 6.359 35.840 0.036
activities 0.779-
Constant 0.588 0.502 67.025

Table 6 shows that reading the entire Maternal and Child Health (MCH)
handbook was associated with a 7.225 times higher likelihood (aOR: 7.225, 95% CI: 1.128-
35.840) of good Birth Preparedness and Complication Readiness (BPACR). Additionally,
having beliefs or prohibitions regarding certain activities that could obstruct labor was
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associated with a 6.359 times higher likelihood (aOR: 6.359, 95% CI: 0.779-67.025) of good
BPACR in the multivariate analysis.

4 Discussion

In this study, antenatal care is categorized as either received or not received [28]. All pregnant
women had attended at least four antenatal care sessions. Similar to other studies, most of the
pregnant women were of reproductive age, with a mean age of 26.3 years, had a high school
education or higher, and were homemakers [14, 18, 19, 29]. Their husbands had a mean age
of 31.7 years, had a high school education or higher, and were mostly non-permanent
workers. Different sociodemographic characteristics of pregnant women influence Birth
Preparedness and Complication Readiness (BPACR).

In contrast to a community-based survey in Ethiopia, which found that younger
women had higher awareness of good BPACR [30], this study did not find a significant
association between the age of pregnant women and good BPACR. Additionally, contrary to
some studies, no significant association was found between the education level of pregnant
women and good BPACR [29], suggesting that BPACR knowledge may be more closely
related to specific health education. The occupation of the pregnant women also showed no
significant association with good BPACR. Consistent with studies from India, Southeast
Ethiopia, and Southern Ethiopia, the majority of the pregnant women were homemakers [14,
18, 29]. Furthermore, the husband’s age, education, and occupation were not associated with
good BPACR, unlike a study in mid-western Uganda, which found an association between
the husband’s education and BPACR [15].

Gravidity was not associated with BPACR, as most of the women were in their
second pregnancy. Likewise, gestational age did not show an association with good BPACR
[31]. Pregnant women generally prepare for BPACR regardless of pregnancy stage due to
the unpredictable nature of complications. Although the decision about the birth attendant
was made within the immediate family, indicating autonomy, no significant association was
observed. This differs from a study in rural Tanzania, where extended family involvement
supported childbirth decisions [32].

The good BPACR index in this study was 85%, higher than reported in studies from
Lekhnath, Nepal (34.2%), Indore, India (41%) [13], Mandra, Pakistan (45%) [19], Ethiopia
(32%) [33], and Nigeria (58.7%) [34]. However, a study in Nigerian health centers showed
an even higher BPACR index (87%) [21]. In this study, all pregnant women have identified
competent birth attendants for their delivery, 96.7% had prepared savings for the pregnancy
and delivery, 85.0% had planned for the emergency transportation, and 28.3% planned to
deliver at health facilities. This finding is consistent with a meta-analysis showing that more
pregnant women in Ethiopia and Nigeria saved money for BPACR compared to those who
arranged transport [28, 31]. The higher preparation for emergency transportation in this study
may be due to the perceived safety of four-wheel vehicles (cars) in case of emergencies [28].

The lowest BPACR indicator was the intention to deliver at a health facility, at
28.3%. Health facilities are recommended for delivery to reduce delays in accessing
appropriate care and treatment. At health centers, doctors are available to promptly assess
conditions and refer women to higher-level facilities if necessary. However, many women
opted for health center networks, likely due to their proximity to their homes [14]. Traditional
birth attendants, who provide services like newborn baths and postpartum massages, are also
conveniently located near the homes of these women.

10
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In Malang District, beliefs and prohibitions against certain activities during
pregnancy are common. Similar beliefs exist among pregnant women in Madura District,
East Java Province [35], Yogyakarta Province [36], West Kalimantan Province [37], and
Ilocos Sur District in the Philippines [38]. Those who adhered to these beliefs had a 14.53
times higher indication of having good BPACR. Such beliefs may foster a heightened
awareness of obstetric danger signs—as pregnant women might fear adverse outcomes for
their babies. Food taboos, however, showed no association with gopod BPACR. In Africa,
health education has effectively dispelled food myths and reduced food taboos among
pregnant women [32, 39].

The Maternal and Child Health (MCH) handbook serves as an important source of
BPACR information. Reading the entire handbook is believed to enhance pregnant women’s
understanding of maternal and child health. However, no significant association between
reading the handbook and good BPACR in the multivariate analysis was found as some
women who read it may not have fully understood BPACR. Only about one-third read the
entire MCH handbook, and even fewer were aware of at least two danger signs. Similar to
Rabiu and Ladu’s findings, knowing at least two danger signs did not correlate with good
BPACR [40]. Most women identified vaginal bleeding as a danger sign, although other
studies have found a positive association between awareness of obstetric danger signs and
good BPACR [15, 16, 20, 27]. No association was found between a history of abortion and
good BPACR, aligning with findings from Anambra, Nigeria [29].

In this study, reading the entire MCH handbook (aOR: 7.225, 95% CI: 1.128-
35.840) and having beliefs in prohibitions related to obstructing labor (aOR: 6.359, 95% CI:
0.779-67.025) were associated with good BPACR. Understanding on pregnancy
complications is believed to help prevent delays in decision-making as well as accessing
healthcare facilities. In addition, these beliefs could be beneficial to raise awareness of
pregnancy, childbirth, and postpartum danger signs [15, 16, 20, 21, 29] and to encourage
deliveries at health facilities, ultimately helping to reduce potential maternal mortality.

The minimum number of similar research in Indonesia may become the limitation
of this study. Nevertheless, this study highlights the significant association between reading
the MCH handbook, cultural beliefs about prohibited activities during pregnancy, and good
BPACR. As a preliminary study on BPACR, this study provides a foundation for future
research with larger sample sizes to explore factors influencing good BPACR.

5 Conclusion

Reading the entire Maternal and Child Health (MCH) handbook and holding beliefs or
prohibitions regarding activities that could obstruct labor were associated with good Birth
Preparedness and Complication Readiness (BPACR) among pregnhant women. Therefore,
enhancing pregnant women’s understanding on maternal health and awareness of the
obstetric complications is essential to reduce delays in accessing adequate treatment and
minimize the maternal mortality.
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