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Abstract

Background: We investigated associations between maternal characteristics, access to care, and obstetrical
complications including near miss status on admission or during hospitalization on perinatal outcomes among
Indonesian singletons.

Methods: We prospectively collected data on inborn singletons at two hospitals in East Java. Data included
socio-demographics, reproductive, obstetric and neonatal variables. Reduced multivariable models were
constructed. Outcomes of interest included low and very low birthweight (LBW/VLBW), asphyxia and death.

Results: Referral from a care facility was associated with a reduced risk of LBW and VLBW [AOR = 0.28, 95% CI =
0.11–0.69, AOR = 0.18, 95% CI = 0.04–0.75, respectively], stillbirth [AOR = 0.41, 95% CI = 0.18–0.95], and neonatal death
[AOR = 0.2, 95% CI = 0.05–0.81]. Mothers age <20 years increased the risk of VLBW [AOR = 6.39, 95% CI = 1.82–22.35]
and neonatal death [AOR = 4.10, 95% CI = 1.29–13.02]. Malpresentation on admission increased the risk of asphyxia
[AOR = 4.65, 95% CI = 2.23–9.70], stillbirth [AOR = 3.96, 95% CI = 1.41–11.15], and perinatal death [AOR = 3.89 95%
CI = 1.42–10.64], as did poor prenatal care (PNC) [AOR = 11.67, 95%CI = 2.71–16.62]. Near-miss on admission increased
the risk of neonatal [AOR = 11.67, 95% CI = 2.08–65.65] and perinatal death [AOR = 13.08 95% CI = 3.77–45.37].

Conclusions: Mothers in labor should be encouraged to seek care early and taught to identify early danger signs.
Adequate PNC significantly reduced perinatal deaths. Improved hospital management of malpresentation may
significantly reduce perinatal morbidity and mortality. The importance of hospital-based prospective studies helps
evaluate specific areas of need in training of obstetrical care providers.
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Background
In 2013, 4.6 million infants died worldwide before their
first birthday, [1] 50% within the first day and almost
75% within the first week [2]. Another 2.6 million still-
births occur annually, [3] 25% of which during labor.
Most stillbirths and early neonatal deaths are related to
complications during birth and could be prevented [4, 5].
The vast majority of perinatal deaths occur in develop-

ing countries, including Indonesia, [6] the fourth most
populous country in the world [7]. Yet few population-

based studies from Indonesia examine the impact of ma-
ternal factors on perinatal mortality. Indonesia achieved
a significant decline of 24% in the infant mortality rate
between 1993 and 1997 (46/1000 live births) and 1998–
2002 (35/1000 live births) with only minimal decline
since then (34/1000 live births in 2003–2007 and 32/
1000 live births in 2008–2012) [8]. This drop was not
paralleled by an equal decline in neonatal mortality rate
(NMR). Comparison of Indonesia Demographic and
Health Surveys (1991, 1994, 1997, 2002–2003, 2007, and
2012) shows NMR constant (22/1000 live births in 1995
and 19/1000 live births in 2005 and 2010) [8]. In associ-
ation, early NMR was decreasing but has stabilized [8, 9].
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The majority of the 6.3 million perinatal deaths occur-
ring annually in developing countries could be avoided if
adequate prenatal, intrapartum and neonatal services
were available [4, 10, 11]. The lack of investment in im-
proved and accessible hospital services for mothers and
infants in Indonesia may be partially responsible for the
disproportionately high maternal and associated peri-
natal mortality rates [12]. In a study examining maternal
and neonatal health services in 49 countries, Indonesia
received a “weak score” in a rating system for access to
maternal health services [13]. We hypothesize that
sociodemographic factors, complications of labor, bar-
riers to, and level of care affect maternal as well as neo-
natal outcomes. A more in-depth understanding of such
associations may influence strategic initiatives for train-
ing clinical providers and improved hospital facilities.
In this study, we investigated the influence of maternal

characteristics and diagnoses, as well as access to hos-
pital care, on birth outcomes among singleton infants
born in two district hospitals in East Java.

Methods
Study design
This study was a collaboration between the Center for
Family Welfare at the School of Public Health at The
University of Indonesia and the two district hospitals in
East Java. The study was approved by Ethics Clearance
Committee of the School of Public Health, University of
Indonesia, and the hospitals’ Institutional Review Boards.
We obtained verbal consent prior to conducting inter-
views and chart reviews. Many of the women were not
literate. The data collector read the text of the consent
to the women (and family). If they agreed to the inter-
view, the interviewer asked for the woman’s signature. If
a woman were illiterate, the data collector would note
that fact. We established data security measures to en-
sure the privacy of study participants.
This prospective study occurred in two public district

hospitals in East Java Province between October 1, 2009
and March 15, 2010. The first (Hospital A) located in
Pasuruan District, is in a coastal area of the Madura
Straight. The second district hospital (Hospital B) is located
in Kepanjen District, a mountainous region in the south-
central part of the province. Hospital A is the primary pro-
vider of obstetric care in the district; including obstetric
surgery and a large delivery service. Staff include nurses,
midwives, obstetricians and pediatricians, but the hospital
did not have an adult intensive care unit (ICU). In contrast,
the Hospital B has an ICU and is surrounded by 9 private
hospitals that also provide obstetric services. Because of its
ICU, Hospital B is more likely to receive referrals from
other hospitals. Its total delivery caseload is only half that
of Hospital A. Neither hospital has a neonatal intensive
care unit, which is typical for Indonesian district hospitals.

We collected maternal and neonatal data on obstetric
admissions at these hospitals. Data included birth out-
comes for all live and stillbirths, socio-demographic
characteristics, reproductive history, medical condition(s)
on admission, complications during the course of labor,
referral (self vs. provider referral) mode of delivery, birth
outcomes and condition at discharge.
Near miss events were defined for this study as cases

of life-threatening complications in women admitted
during pregnancy, labor or postpartum who survived,
adapting the criteria originally proposed by Mantel et al.
[14] and modified based on input from obstetricians,
midwives and epidemiologists [15]. The precise defini-
tions have been previously reported [12].
All mother/infant pairs of singleton hospital births

during the study period were eligible if their records
were located and could be linked. If the records could
not be located or linked, they were excluded, as were
readmissions.
Maternal/infant data were linked to investigate the

influence of maternal characteristics and medical con-
dition(s) on birth outcomes. Information was linked
manually based on the infant’s name and hospital ad-
mission number to maternal data using the names of
mother and father, as well as the parents’ address, no
automated system to link neonatal and maternal re-
cords in the hospital was available at that time. Parents’
demographic characteristics, socioeconomic status, ac-
cess/barriers to care and referral sources were obtained
by structured interviews with mothers and accompany-
ing family members during hospitalization. (The inter-
view is available [see Additional file 1.]) Each item was
read to the respondents to overcome any literacy issues
as a source of bias. Responses were recorded concur-
rently. We recruited interviewers from the local univer-
sity who were fluent in the local language and customs
in order to improve the quality of the interviews.

Study population
There were 1240 obstetrical and 910 neonatal admis-
sions to the 2 hospitals during the study period. Nine
cases were readmissions, records could not be located
for 12 cases (1.3%) and 105 infant admissions were out-
born. Of the 784 inborn neonates, 20 sets of twins (n =
40) were excluded. Of the 744 remaining eligible single-
ton live births, 650 (87.4%) were matched with the
mother’s record. We were unable to match data for 96
newborn mother dyads. Of the 650, 406 (62.5%) mothers
and/or family members were available and consented to
participate in an in depth interview to collect socio-
demographic and health care utilization data. Women
who were available for interview were compared to those
not available for interview. The statistical distributions
of the two groups were the same for age, gravidity,
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insurance status, provider vs. self-referral, mode of delivery
and severity of illness. When comparing residence, signifi-
cantly more urban women were interviewed (p < 0.001).
During the study period 49 stillbirths were reported
and were analyzed separately. 28 (57%) of the mothers
delivering a stillborn infant consented and participated
in the interview.

Statistical analysis
Bivariate analyses (odds ratios and 95% confidence inter-
vals) were used to evaluate significant associations be-
tween risk factors and prospectively selected outcomes
(low birthweight (LBW), very low birthweight (VLBW),
asphyxia, early neonatal death (<7 days) and perinatal
death). Maternal risk factors included maternal repro-
ductive history, socio-demographic characteristics,
referral characteristics (transportation, geographical
problems, and other administrative barriers to refer-
ral), maternal complications (including near-miss and
death, maternal medical diagnoses, and mode of deliv-
ery). Reduced multivariable models were constructed
for each outcome by backwards elimination. The use
of reduced multivariable models was intended to gen-
erate the most parsimonious model. Variables associ-
ated at a significance level of p < 0.15 were included in
the reduced model. Selection between factors demon-
strating strong collinearity (e.g. primigravida status
and young maternal age) was based on the relative
strength of statistical association, such that the weaker
of the two was excluded. We calculated the effect size
of the associations in the reduced models using odds
ratios and 95% confidence intervals. We used SPSS
version 17.0 for Windows for all statistical analyses.

Results
Maternal characteristics of those who had live and
stillborn infants
The mean age of the mothers was 28 years, with 12%
<20 years old and 19% were older than 35, and 48% of
deliveries were to primigravidas (See Tables 1 and 2).
The national insurance program for the poor, insured
more than 50% the women. At the time of the study,
women insured under the program for the poor, received
care free of charge. Most mothers (79%) lived in a rural
environment. The most prevalent admission diagnoses
were dystocia (obstructed and prolonged labor) (26.0%),
followed by severe preeclampsia/eclampsia (11.3%).
Antepartum (APH) and postpartum hemorrhage (PPH)
and malpresentation together accounted for another
21.6%. A substantial proportion (41.5%) of admitted pa-
tients delivered by cesarean section. Utilizing the classifi-
cation described by Adisasmita and colleagues, [12, 15]

8.7% of the mothers experienced a near-miss. The med-
ical records documented 73.4% of mothers were referred
by another health provider, while 92% of respondents to
personal interviews reported either from a single health
provider or referral through a sequence of more than
one provider (indirect).
Responses from the patient interviews (Table 2)

showed that 48.6% of the mothers and almost half of the
fathers (46.8%) had only an elementary school education,
32.7% of the mothers reported that they were employed
and 38.0% belonged to the two poorest quintiles of the
socioeconomic classification. Most of the mothers (72%)
lived less than one hour away from the nearest hospital,
52% used either motorbike or public transportation or
walked to get to the hospital. Only 33.8% used an am-
bulance. 31.8% of the mothers reported transportation
or geographic barriers had interfered access to hospital
care. Over 25% reported financial and administrative
barriers to receiving care. Despite the reported barriers
to hospital care, 97% had received prenatal care, which
is mostly available at the village level. 93.3% reported at
least 4 visits, and 82.3% of mothers had initiated care in
the first trimester.

Maternal risk factors associated with stillbirth
On admission, 84% of 49 stillborn infants had no fetal
heart rate upon arrival at the hospital. Mothers deliver-
ing a stillborn were significantly different from those
delivering a singleton live birth (Tables 1 and 2), in-
cluding a higher percentage of PPH (p = 0.005), dystocia
(p = 0.024), malpresentation (p <0.001) and delivery via
C-section (p < 0.001), to have been self-referred (p = .046)
and to report geographic barriers as interfering with
access to care (p = 0.017). They were more likely to
be classified as near-miss on admission or during
hospitalization (p = 0.047). Mothers delivering a still-
birth were also less likely to have received the recom-
mended ≥4 prenatal care visits (p < 0.001). Stillborn
infants weighed significantly less than live born infants
(p < .0001) with 48.5% weighing less than 1500 grams
(Data not shown).

Neonatal characteristics
Of the 650 live born infants studied, there were 34 neo-
natal deaths, with only one occurring after the first week
of life. Early NMR amongst this group of singleton live
born infants was 52.3/1000 live births (See Table 3). Of
the singleton live born infants, 3.4% weighed <1500 grams
(VLBW) and 15.2% weighed < 2500 grams (LBW). The
most commonly reported neonatal diagnosis was asphyxia
(15.8%). This was corroborated by 12.6% of infants
with 5-minute Apgar scores <5.
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Table 1 Maternal characteristics of mothers delivering singleton live births and stillbirths at the district study hospitals (October 1,
2009 and March 15, 2010)

Maternal characteristics Live-birth
(n = 650)

Stillbirth (n = 49) Total
(n = 699)

p value

Data collected from medical records

Maternal Age (years) 647 (100) 49 (100) 696 (100)

< 20 77 (11.9) 7 (14.3) 84 (12.1) 0.294

20–35 430 (69.6) 29 (59.2) 479 (68.8)

> 35 143 (18.5) 13 (26.5) 133 (19.1)

Mean ± SD 27.94 ± 7.00 29.65 ± 7.6 28.06 ± 7.05 0.101

Range 14–50 14–44 14–50

Gravidity 648 (100) 49 (100) 697 (100)

1 311 (48.0) 19 (38.8) 330 (47.3) 0.460

2–3 246 (38.0) 14 (44.9) 268 (38.5)

4+ 91 (14) 8 (16.3) 99 (14.2)

Insurance 642 (100) 49 (100) 691 (100)

Insurance for the poor 350 (54.5) 25 (51.0) 375 (54.3) 0.452

Other insurance 37 (5.8) 5 (10.2) 42 (6.1)

Out of pocket 255 (39.7) 19 (38.8) 274 (39.7)

Residence 650 (100) 49 (100) 699 (100)

Urban 139 (21.4) 10 (20.4) 149 (21.3) 0.872

Rural 511 (78.6) 39 (79.6) 550 (78.7)

Referral (info from case notes) 650 (100) 49 (100) 699 (100)

Referred from other health provider 483 (74.3) 30 (61.2) 513 (73.4) 0.046

Self referred 167 (25.7) 19 (38.8) 186 (26.6)

Time of Admission 646 (100) 47 (100) 693 (100)

Weekdays (07.01–14.00) 273 (42.3) 21 (44.7) 294 (42.4) 0.957

(14.01–21.00) 156 (24.1) 12 (25.5) 168 (24.2)

(21.01–07.00) 134 (20.7) 9 (19.1) 143 (20.6)

Weekend 83 (12.9) 5 (10.6) 88 (12.7)

Time of Delivery 535 (100) 45 (100) 580 (100)

Weekdays (07.01–14.00) 239 (44.7) 18 (40) 257 (44.3) 0.202

(14.01–21.00) 102 (19.1) 14 (31.1) 116 (20)

(21.01–07.00) 116 (21.7) 6 (13.3) 122 (21)

Weekends 78 (14.6) 7 (15.6) 85 (14.7)

Maternal Diagnosisa 650 (100) 49 (100) 699 (100)

Normal (or minor complications) 75 (11.5) 15 (30.6) 90 (12.9) <0.001

Antepartum hemorrhage 26 (4.0) 4 (8.2) 30 (4.3) 0.166

Postpartum hemorrhage 31 (4.8) 7 (14.3) 38 (5.4) 0.005

Severe preeclampsia/eclampsia 72 (11.1) 7 (14.3) 79 (11.3) 0.494

Maternal hypertension not associated
with preeclampsia/eclampsia

59 (9.1) 2 (4.1) 61 (8.7) 0.301

PROM 181 (27.8) 4 (8.2) 185 (26.5) 0.003

Dystocia 175 (26.9) 6 (12.2) 181 (25.9) 0.024

Malpresentation 68 (10.5) 15 (30.6) 83 (11.9) <0.001

Obstetric Infection 9 (1.4) 4 (8.2) 13 (1.9) 0.001
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Maternal risk factors associated with Low birthweight,
very low birthweight, neonatal asphyxia, stillbirth,
perinatal death and neonatal death
In the reduced logistic model, referral from another
health care facility was associated with a reduced risk of
LBW [AOR = 0.28, 95% CI = 0.11, 0.69, [VLBW [AOR =
0.18, 95% CI = 0.04, 0.75], stillbirth [AOR = 0.41, 95%
CI = 0.18, 0.95], and neonatal death [AOR = 0.20, 95%
CI = 0.05, 0.81] (See Table 4).
Young maternal age significantly increased the risk for

VLBW [AOR= 6.39, 95% CI = 1.82, 22.35] and neonatal
death [AOR= 4.10, 95% CI = 1.29, 13.02]. Maternal factors
significantly associated with neonatal asphyxia included
rural residence [AOR = 5.37, 95% CI = 1.59, 18.16] and mal-
presentation during delivery [AOR= 4.65, 95% CI = 2.23,
9.70]. Prolonged rupture of membranes and delivery by
C-section was associated with a reduced risk of stillbirth
[AOR= 0.28, 95% CI = 0.11, 0.69; AOR= 0.28, 95% CI =
0.13, 0.60, respectively). Factors associated with a signifi-
cantly increased risk of stillbirth included malpresentation
[AOR= 3.96, 95% CI = 1.41, 11.15] and near miss at any
time [AOR = 3.54, 95% CI = 1.53, 8.21]. Factors associated
with a significantly increased risk of perinatal death in-
cluded PPH [AOR= 3.96, 95% CI = 1.41, 11.15], malpresen-
tation [AOR = 3.89, 95% CI = 1.42, 10.64] and near miss on
admission [AOR= 13.08, 95% CI = 3.77, 45.37], near miss
at any time, [AOR= 6.00, 95% CI = 2.32, 15.50], and <4 pre-
natal care visits [AOR = 6.7, 95% CI = 2.71, 16.62].

Discussion
This study is one of only three in the literature examining
the impact of maternal diagnoses on infant outcomes using
hospital data collected prospectively. The first was

published in 1991 in India [16]. Another recent study in the
West Bank and Gaza Strip was based on prospective data
collected at the household level [17]. Our study is the only
one in the literature using prospectively collected data that
has linked specific maternal characteristics and diagnoses to
the incidence of neonatal asphyxia as an outcome. Another
study, using the 2002–2003 Indonesia Demographic and
Health Survey, reported that “other complications” signifi-
cantly increased the risk of neonatal mortality [18]. Previous
studies have examined perinatal mortality as outcomes and
used perinatal asphyxia as a risk factor for death.
Our study shows strong evidence of high perinatal and

early neonatal mortality and morbidity among infants
born to women delivering in two district hospitals in
Indonesia. The early NMR measured at these two
hospitals was 52.3/1000 live births, 2.75 times the na-
tionally reported NMR of 19/1000 [8, 19]. A reduction
of hospital-based NMR may significantly impact national
neonatal survival. Malpresentation was identified in this
study as associated a 4-fold increased risk for stillbirth,
which is in agreement with previous findings in Ethiopia,
[20] the West Bank, [17] and India [16]. A stronger
emphases on early diagnosis, referral, and proper obstet-
rical management of malpresentation/dystocia may have
reduced mortality rates significantly in this population.
Other complications such as preeclampsia/eclampsia
seemed to be managed more effectively in Indonesia
since they were not associated with increased perinatal
death unlike the findings from other developing coun-
tries [16, 17, 20]. C-section as a protective factor could
have been confounded by the fact that C-section was
only performed when the fetus had a greater likelihood
of being born alive. Prolonged rupture of membranes

Table 1 Maternal characteristics of mothers delivering singleton live births and stillbirths at the district study hospitals (October 1,
2009 and March 15, 2010) (Continued)

Mode of Delivery 650 (100) 49 (100) 699 (100)

Spontaneous 347 (53.4) 40 (81.6) 387 (55.4) 0.001

Assisted vaginal 22 (3.4) 0 (0) 22 (3.1)

Cesarean 281 (43.2) 9 (18.4) 290 (41.5)

Severity of illness 650 (100) 49 (100) 699 (100)

No complications 75 (11.5) 15 (30.6) 90 (12.9) <0.001

Mild-severe complications 521 (80.2) 25 (51.0) 546 (78.1)

Near-miss or death 54 (8.3) 9 (18.4) 63 (9)

Near-miss by time 650 (100) 49 (100) 699 (100)

Non Near-miss 596 (91.7) 42 (85.7) 638 (91.3) 0.047

Near-miss at admission 19 (2.9) 5 (10.2) 24 (3.4)

Near-miss after admission 25 (3.8) 2 (4.1) 27 (3.9)

Near-miss time unclear 10 (1.5) 0 (0) 10 (1.4)

Data are mean ± standard deviation or n (%)
aDiagnoses are not mutually exclusive
Data in italics have precise significance

Anggondowati et al. BMC Pregnancy and Childbirth  (2017) 17:100 Page 5 of 12



Table 2 Maternal characteristics for mothers responding to the personal interview (October 1, 2009 and March 15, 2010)

Maternal characteristics Live birtha

(n = 406)
Stillbirtha (n = 28) Total

(n = 434)
p value

Women’s education (attended) 406 (100) 28 (100) 434 (100)

No schooling 6 (1.5) 0 (0) 6 (1.4) 0.548

Elementary 201 (49.5) 10 (35.7) 211 (48.6)

Junior high 116 (28.6) 11 (39.3) 127 (29.3)

Senior high 64 (15.8) 6 (21.4) 70 (16.1)

Academy/University 19 (4.7) 1 (3.6) 20 (4.6)

Husbands’ education (attended) 392 (100) 27 (100) 419 (100)

No schooling 7 (1.8) 0 (0) 7 (1.7) 0.652

Elementary 182 (46.4) 14 (51.9) 196 (46.8)

Junior high 97 (24.7) 6 (22.2) 103 (24.6)

Senior high 84 (21.4) 7 (25.9) 91 (21.7)

Academy/University 22 (5.6) 0 (0) 22 (5.3)

Woman’s occupation 406 (100) 28 (100) 434 (100)

Not employed 276 (68.0) 16 (57.1) 292 (67.3) 0.237

Employed 130 (32.0) 12 (42.9) 142 (32.7)

SES 406 (100) 28 (100) 434 (100)

Quintile 1 (the poorest) 49 (12.1) 3 (10.7) 52 (12) 0.925

Quintile 2 105 (25.9) 8 (28.6) 113 (26)

Quintile 3 91 (22.4) 6 (21.4) 97 (22.4)

Quintile 4 95 (23.4) 5 (17.9) 100 (23)

Quintile 5 (the richest) 66 (16.3) 6 (21.4) 72 (16.6)

Referral characteristics 406 (100) 28 (100) 434 (100)

Referred directly to hospital 255 (62.8) 18 (64.3) 273 (62.9) 0.774

Multiple referrals before admission 120 (29.6) 7 (25.0) 127 (29.3)

Self referred 31 (7.6) 3 (10.7) 34 (7.8)

Total time travel estimated to reach nearest hospital (hour) 375 (100) 22 (100) 397 (100)

Mean ± SD 0.63 ± 0.54 0.69 ± 0.70 0.6 ± 0.6 0.590

Range 0.02 – 3.50 0.08 – 3.00 0.02–3.50

Total time estimated (estimated) by category to nearest hospital 375 (100) 22 (100) 397 (100)

< 0.5 h 159 (42.4) 10 (45.5) 169 (42.6) 0.450

0.5- < 1 h 112 (29.9) 5 (22.7) 117 (29.5)

1- < 1.5 h 66 (17.6) 3 (13.6) 69 (17.4)

1.5- < 2 h 18 (4.8) 3 (13.6) 21 (5.3)

> =2 h 20 (5.3) 1 (4.5) 21 (5.3)

Total time since left home until arrived at study hospital (hour) 329 (100) 22 (100) 351 (100)

Mean ± SD 12.3 ± 20.2 6.2 ± 10.4 11.9 ± 19.8 0.162

Range 0.28 – 159.8 0.7 – 48.0 0.28 – 159.8

Total time traveled to reach study hospital 329 (100) 22 (100) 351 (100)

< 0.5 h 8 (2.4) 0 (0) 8 (2.3) 0.254

0.5- < 1 h 13 (4.0) 3 (13.6) 16 (4.6)

1- < 1.5 h 34 (10.3) 3 (13.6) 37 (10.5)

1.5- < 2 h 28 (8.5) 2 (9.1) 22 (6.3)

> =2 h 246 (74.8) 14 (63.6) 268 (76.4)
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retained the least significant protective effect for stillbirth,
possibly due to the longer time period after presenting to
the healthcare delivery system, allowing for intervention.
The preliminary analyses in this study show a constel-

lation of maternal factors associated with poor birth out-
comes, including young maternal age, living in rural
settings, distance from hospital, poverty, lower education
and unemployment. These findings confirm those re-
ported by others [16, 17, 20]. Rural residence or living a
distance from the hospital creates problems with access to
care, be it due to time, transportation or other geographic
issues. These risk factors are not unique to Indonesia,
since living in rural settings, [21–23] being younger,

[24–26] poor, [22, 27, 28] less educated, [24, 29, 30] and
unemployed1 [21, 31, 32] have all been shown to raise a
woman’s risk for poor birth outcomes in developed and
developing countries. On the other hand, most of these
risk factors lost their significance in reduced models that
took into consideration specific obstetrical complications
and severity of maternal illness. This is a unique contribu-
tion of our study. The findings on young maternal age, as
a predominant risk factor for VLBW and neonatal death,
highlight the need to support family planning services to
young prospective parents. Although there has been an
increase in the age of first marriage, the median age is
only 20.4 years. Among women who have completed a

Table 2 Maternal characteristics for mothers responding to the personal interview (October 1, 2009 and March 15, 2010) (Continued)

Type of transportation used to reach study hospital (actual) 367 (100) 26 (100) 393 (100)

By foot/ Becak/bicycle 11 (3.0) 0 (0) 11 (2.8) 0.174

Motorbike/ojek 55 (15.0) 8 (30.8) 63 (16)

Ambulance 128 (34.9) 5 (19.2) 133 (33.8)

Public transportation 121 (33.0) 9 (34.6) 130 (33.1)

Private car (non ambulance) 52 (14.2) 4 (15.4) 56 (14.2)

Distance (km) to reach nearest hospital (estimated) 185 (100) 14 (100) 199 (100)

Mean ± SD 12.9 ± 15.7 17.2 ± 19.8 13.2 ± 16 0.334

Range 0.05–80 0.05–60 0.05–80

Distance to reach nearest hospital (estimated) 185 (100) 14 (100) 199 (100)

< 5 km 64 (34.6) 4 (28.6) 68 (34.2) 0.773

5–9.9 km 59 (31.9) 4 (28.6) 63 (31.7)

10+ km 62 (33.5) 6 (42.9) 68 (34.2)

Distance (km) traveled to reach study hospital (actual) 131 (100) 10 (100) 141 (100)

Mean ± SD 20.0 ± 18.4 32.5 ± 23.3 20.8 ± 19.0 0.056

Range 1 - 85 11 – 83 1 - 85

Distance to reach study hospital (actual) – categorized 131 (100) 10 (100) 141 (100)

< 5 km 34 (26.0) 1 (10.0) 35 (24.8) 0.116

5–9.9 km 22 (16.8) 0 (0) 22 (15.6)

10+ km 75 (57.3) 9 (90.0) 84 (59.6)

Reported barrier to referral 406 (100) 28 (100) 434 (100)

Personal barrier 26 (6.4) 0 (0) 26 (6) 0.167

Transportation barrier 54 (13.3) 3 (10.7) 57 (13.1) 0.695

Geographic barrier 71 (17.5) 10 (35.7) 81 (18.7) 0.017

Fund barrier 65 (16) 6 (21.4) 71 (16.4) 0.453

Administrative barrier 38 (9.4) 5 (17.9) 43 (9.9) 0.145

Prenatal Care 406 (100) 28 (100) 434 (100)

Yes 395 (97.3) 26 (92.9) 421 (97) 0.183

Number of visits 4+ 325 (83.8) 17 (63.0) 342 (82.4) 0.006

Initiated 1st trimester 319 (83.5) 25 (89.3) 344 (83.9) 0.612

Initiated 2nd trimester 54 (14.1) 3 (10.7) 57 (13.9)

Initiated 3rd trimester 9 (2.4) 0 (0) 9 (2.2)
aData are mean ± standard deviation or n(%)
Data in italics have precise significance
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secondary education, the median age at first marriage is
22.9 years compared with 17.2 years among women who
have no education [8]. Creating specialized programs for
newly married couples and young pregnant women in rural
districts would target the population at highest risk. These
couples would benefit from enhanced knowledge on safe
pregnancy, prenatal care, delivery plans, early danger signs
during pregnancy and labor, emergency readiness, and the
importance of secondary and tertiary levels of care in en-
suring optimal outcomes if complications occur.

Mothers referred to the hospital by another health care
provider, presumably at a lower level of care had signifi-
cantly improved outcomes. The investments Indonesia
has made in training at the primary health care level is
reflected in that finding, as well as the protective effect of
adequate prenatal care generally provided at the commu-
nity level. Referral during labor from a health facility has a
protective effect that self-referral does not and highlights
the importance of early engagement of mothers with the
health care delivery system. It also emphasizes the need to
upgrade the education of primary health care providers in
appropriate and timely referrals to protect mothers from
arriving at the hospital with irreversible medical complica-
tion(s). A measure of the need to improve the referral sys-
tem is that 29% of women in the study reported multiple
referral points to reach the hospital. Despite geographical
barriers and distance from the health care facility, seeking
care or advice from a primary care provider or a lower
level of care reduced the risk of stillbirth and VLBW in
this population. The latter finding may suggest adequate
management of preterm labor in primary care facilities
that are able to provide conservative interventions such as
hydration and bed rest.
Half of mothers presenting for obstetric care at these

hospitals were primigravida; these mothers presented with
a statistically lower risk for LBW. It is possible that fam-
ilies prioritized healthcare to first time pregnant women
more than among women during subsequent pregnancies.
Mothers presenting to the hospitals had minimal edu-

cation, and relied on the national insurance program for
the poor to support the cost of their hospitalization.
Eighty percent of them lived in a rural environment and
described transportation and geographical barriers as the
most important obstacles to hospitalization. Rural women
were significantly more likely to go through a series of
multiple referrals until they reached the hospital. In the
absence of reliable transportation, precious time was
wasted. This could have contributed to the association
between rural residence and a 5-fold increase in the risk
for neonatal asphyxia, also significantly associated with
malpresentation. The possibility of better training for
delivery techniques of a malpresenting fetus at lower
levels of care could have contributed significantly in re-
ducing the risk of asphyxia.
In 2007, Indonesia launched their birth preparedness

and complication readiness program (P4K) that outlines
multiple levels of involvement: the woman, her family, the
community, the health facility, the provider and the
policymaker. The goal is that women reach professional
delivery care when labor begins and reduce delays that
occur when mothers, in labor, experience obstetric com-
plications. Ensuring implementation of such programs to
include other family members and important community
leaders may enhance the effectiveness of such programs.

Table 3 Neonatal characteristics of singleton infants born at the
two district hospitals (October 1, 2009 and March 15, 2010)

Neonatal characteristics n = 650 (%)

Infant Sex

Male 358 (55.1)

Female 292 (44.9)

Birthweight (kg)

< 1000 9 (1.4)

1000–1499 13 (2)

1500–1999 19 (2.9)

2000–2499 58 (8.9)

2500–2999 200 (30.8)

3000–3999 330 (50.8)

≥ 4000 16 (2.5)

Not recorded 5 (0.8)

Apgar Score at 5 min

< 5 82 (12.6)

≥ 5 565 (86.9)

Not recorded 3 (0.5)

Breastfed

Yes 317 (48.8)

Not recorded 107 (16.5)

Neonatal Diagnosesa

Normal 242 (39.3)

LBW 99 (15.2)

VLBW 22 (3.4)

Respiratory distress 38 (5.8)

Asphyxia 103 (15.8)

Sepsisb 10 (1.5)

Meconium stained amniotic fluid 33 (5.1)

At risk for sepsisb 63 (9.7)

Post-Caesarean Section 43 (6.6)

Neonatal death 34 (5.2)

No diagnosis recorded in medical record 38 (5.8)

No blood cultures done, diagnosis based on symptoms and associated with
documented risk
aDiagnoses are not mutually exclusive
bAt risk for sepsis neonate asymptomatic but associated with one of the
following: maternal fever, prolonged rupture of membranes
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Table 4 Maternal risk factors associated with singleton newborn outcomes (October 1, 2009 and March 15, 2010)

Maternal risk factor Bivariate Analysis
Odds Ratios [95% CI]

p-value Reduced Logistic Model
Adjusted Odds Ratios [95% CI]

p-value

Low Birthweight (n = 357)

Young maternal age (<20 years) 1.83 [1.03, 3.25] 0.04

Primagravida 1.78 [1.52, 2.74] 0.01

Rural residence 1.81 [0.99, 3.29] 0.05

Referred from another facility 0.47 [0.24, 1.90] 0.02 0.28 [0.11, 0.69] 0.01

Antepartum hemorrhage 2.57 [1.09, 6.08] 0.03

Eclampsia 1.68 [0.92, 3.07] 0.09

Near miss 2.08 [1.08, 3.98] 0.03

Time to reach nearest hospital >1 h 1.88 [0.88, 4.02] 0.10

Prenatal care visits (<4 visits) 2.66 [1.06, 6.70] 0.04

Very Low Birthweight (n = 388)

Young maternal age (<20 years) 3.72 [1.47, 9.44] <0.01 6.39 [1.82, 22.35] <0.01

Referral from another facility 0.22 [0.08, 0.58] <0.01 0.18 [0.04, 0.75] 0.02

Mother presented with complication 0.33 [0.13, 0.87] 0.03

Antepartum hemorrhage 4.15 [1.15, 15.04] 0.03

Prenatal care visits (<4 visits) 3.27 [0.67, 15.98] 0.14

Asphyxia (n = 357)

Primagravida 1.42 [0.93, 2.17] 0.11

Insurance for the poor 1.54 [0.99, 2.34] 0.05

Rural residence 4.36 [1.98, 9.63] <0.001 5.37 [1.98, 18.16] <0.01

Near miss after admission 2.14 [0.88, 5.27] 0.10

Malpresentation 3.47 [2.00, 6.03] <0.001 4.65 [2.23, 9.70] <0.001

Low education 2.10 [0.96, 4.58] 0.06

Multiple referrals 0.57 [0.30, 1.08] 0.09

Prenatal care visits (<4 visits) 1.98 [0.79, 4.90] 0.14

Stillbirth (n = 699)

Referral from another facility 0.40 [0.18, 0.86] 0.019 0.41 (0.18, 0.95] 0.37

Postpartum hemorrhage 3.33 [1.38, 8.01] 0.007

PROM 0.23 [0.08, 0.65] 0.006 0.27 [0.09, 0.76] 0.014

Malpresentation 3.78 [1.96, 7.29] <0.001 4.27 [2.11, 8.62] <0.001

Dystocia 0.38 [0.16, 0.91] 0.029

Caesarean Section 0.30 [0.14, 0.62] 0.001 0.28 [0.13, 0.60] 0.001

Near miss on admission 3.77 [1.35, 10.59] 0.012

Near miss at any time 2.48 [1.14, 5.39] 0.021 3.54 [1.53, 8.21] 0.003

Neonatal deaths (n = 375)

Young maternal age (<20 years) 2.90 [1.30, 6.48] <0.01 4.10 [1.29, 13.02] 0.02

Advanced maternal age 0.26 [0.06, 1.12] 0.07

Primagravida 2.06 [1.00, 4.24] 0.05

Referral from another facility 0.31 [0.13, 0.75] 0.01 0.20 [0.05, 0.81] 0.02

Antepartum hemorrhage 2.5 [0.71, 8.76] 0.15

Postpartum hemorrhage 2.9 [0.96, 8.85] 0.06 4.11 [1.03, 16.39] 0.05

Near miss on admission 2.58 [1.07, 6.22] 0.03 11.67 [2.08, 65.65] <0.01

Caesarean Section 0.53 [0.25, 1.13] 0.10
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A limitation of this study was that its reliance on the
quality of hospital records, partially mitigated by corroborat-
ing data through multiple sources. Data for socio-economic
and access to care variables were obtained from patient in-
terviews, which may be subject to recall bias. Interviewing
patients and family during hospitalization presents chal-
lenges in obtaining accurate information. Strengths of the
study include that the data abstractors and interviewers
were trained clinicians recruited locally. There was consist-
ent crosschecking between registers, medical records and
patient interviews to ensure the quality of the data.

Conclusions
Our results emphasize the need for improving the aware-
ness of timely and appropriate referral of mothers diagnosed
with conditions frequently associated with poor neonatal
outcomes. Our conclusions highlight the interconnectedness
and complex relationships between personal, ecological and
health care factors involved in perinatal risk. There is no
question that a well-designed regional perinatal care net-
work with well-trained providers is essential to maximize
good neonatal outcomes; [33] reducing economic barriers
to care can only improve outcomes to the extent allowable
by the quality of care provided. Access to prenatal care as
well as secondary and tertiary levels of care, in addition to
readily available transport systems can predictably reduce
adverse outcomes both for the mother [12] and the infant.
Maternal risk factors such as young maternal age will
improve with time and are best changed by education,
behavioral interventions and changes in underlying socio-
economic factors. Unpredicted and undiagnosed complica-
tions could be mitigated by accurate and early diagnosis

during pregnancy and during labor with appropriate and
timely referral.
This study presents a strong case for the need for systems

planning. The evidence presented here indicates that im-
provements can be made on many fronts, from encouraging
mothers to delay childbearing into their twenties, to elimin-
ation of barriers to prenatal care, prompt referral and qual-
ity hospital care once a woman is admitted to the hospital.
The potential savings, particularly in the prevention of
perinatal morbidity and mortality, may be substantial.

Endnotes
1Unemployment here implies lack of access to money

and does not address issues related to physically difficult
or environmentally dangerous jobs.
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