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Abstract This Indonesian study evaluates associations
between near-miss status/death with maternal demo-
graphic, health care characteristics, and obstetrical com-
plications, comparing results using retrospective and
prospective data. The main outcome measures were
obstetric conditions and socio-economic factors to predict
near-miss/death. We abstracted all obstetric admissions
(1,358 retrospective and 1,240 prospective) from two dis-
trict hospitals in East Java, Indonesia between 4/1/2009 and
5/15/2010. Prospective data added socio-economic status,
access to care and referral patterns. Reduced logistic
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models were constructed, and multivariate analyses used to
assess association of risk variables to outcome. Using
multivariate analysis, variables associated with risk of
near-miss/death include postpartum hemorrhage (retro-
spective AOR 5.41, 95 % CI 2.64-11.08; prospective AOR
10.45, 95 % CI 5.59-19.52) and severe preeclampsia/
eclampsia (retrospective AOR 1.94, 95 % CI 1.05-3.57,
prospective AOR 3.26, 95 % CI 1.79-5.94). Associations
with near-miss/death were seen for antepartum hemorrhage
in retrospective data (AOR 9.34, 95 % CI 4.34-20.13), and
prospectively for poverty (AOR 2.17, 95 % CI 1.33-3.54)
and delivering outside the hospital (AOR 2.04, 95 % CI
1.08-3.82). Postpartum hemorrhage and severe pre-
eclampsia/eclampsia are leading causes of near-miss/death
in Indonesia. Poverty and delivery outside the hospital are
significant risk factors. Prompt recognition of complica-
tions, timely referrals, standardized care protocols, prompt
hospital triage, and structured provider education may
reduce obstetric mortality and morbidity. Retrospective
data were reliable, but prospective data provided valuable
information about barriers to care and referral patterns.
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Introduction

Worldwide approximately 289,000 women die annually
from complications of pregnancy and childbirth. Many
more experience morbidity and near-miss events. The vast
majority of deaths and adverse outcomes occur in devel-
oping countries, where birth rates are the highest [1-3].
While approximately one third of maternal deaths occur in
South Asia [2], Indonesia [4] as the world’s fourth most
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populous country, contributes a large number of these
deaths. The IDHS (2012) in Indonesia reports an increased
MMR to 359/100,000 [5]. This statistic further removes
Indonesia from it declared MDG goal of 102 maternal
deaths per 100,000 live births in 2015. It is apparent that the
MMR is higher in Indonesia than in other neighboring
countries, for example, the Philippines (99/100,000) and
Vietnam (59/100,000) [6].

As part of achieving the Millennium Development Goals,
a recommended strategy was that all births be managed by
skilled health professionals. In an effort to implement this
initiative, Indonesia posted more than 54,000 midwives,
doubling the proportion of births managed by a midwife or
other health professional from 35 % in the late 1980s to 69 %
in 2000 [7]. During this increase in management of birth by
skilled health professionals, in East Java, only 17.2 % of
deliveries occurred in district and provincial hospitals, in
contrast to 40 % of deaths [8], with 49 % of hospital deliv-
eries classified as complicated [8—10]. Available evidence
from elsewhere in Indonesia suggests that inadequate care
may contribute to 60 % of maternal hospital deaths [11].
Women who present to the hospital are the sickest, with the
most complicated cases. These facilities are considered the
final referral point for community providers of obstetrical
care. Hospital services at the district level and above need to
provide accessible, responsive and comprehensive care to
these patients.

Indonesia has made substantial investments in primary
care and community based services for mothers and neo-
nates over the last two decades [12]. As part of this effort,
Indonesia has trained midwives and developed standardized
curricula. There is a need to understand the impact of
maternal risk factors such as low educational attainment,
poverty, and barriers/access to care on poor reproductive
outcomes, with a goal of employing the most effective
approaches to improving outcomes. Better elucidation of the
clinical and socio-demographic risk profiles of women
seeking hospital care may help the health care system pre-
pare for its role in reducing maternal mortality in Indonesia.

A systematic review on the prevalence of near-miss
events, based on disease criteria, ranged between 0.6 and
14.98 % [13]. The ratio of mortality to near-miss found in
several studies were 1:4.8 in Nigeria [14], 1:7 in Pakistan
[15] and Kathmandu [16],1:8.6 in Brazil [17], 1:118 in the
UK [18], and 1:185 in 8 Latin American countries [19].
Putting this in perspective, with approximately 289,000
maternal deaths in 2013 worldwide, the WHO considers
Southeast Asia to have a moderate rate of maternal mortality.
Of other countries in Southeast Asia, Timor-Leste and
Myanmar are the only ones with higher MMR rates. Because
of its population size, Indonesia contributes a much larger
number of actual deaths [20].

Despite high rates of maternal mortality, death is a rel-
atively rare event in the clinical care environment. Con-
sequently, we chose to investigate near-miss events in
addition to deaths. Near-miss events are strongly correlated
with death and may provide relevant insight into the impact
of maternal factors and quality of obstetric care on out-
comes [21-23]. Our primary goal was to evaluate the
associations between maternal demographic and health
care related characteristics and obstetric diagnoses with
mode of delivery and near-miss and death in two district
hospitals in East Java. The study also compared results
based on retrospective versus prospectively collected data.

Methods

The lead investigative team conducting this study is affil-
iated with the Center for Family Welfare at the School of
Public Health at The University of Indonesia. The study
was implemented at two district hospitals in East Java,
Bangil and Kanjuruhan. The Institutional Review Boards
of the university and both hospitals approved this protocol
prior to implementation.

Bangil District Hospital is located in a coastal area of
the Madura Straight. This hospital performs obstetric sur-
gery and has the larger number of annual deliveries. This
facility has a small number of private hospitals surrounding
it, which provide obstetric services. Staff included nurses,
midwives, obstetricians and pediatricians but the hospital
does not have an intensive care unit (ICU). In contrast, the
Kanjuruhan District hospital has an ICU, is surrounded by
nine private hospitals that provide emergency obstetric
services, and is located in a more mountainous region in
the south-central part of the province. Staffing is similar to
Bangil, but because of its ICU, it is more likely to receive
referrals from other hospitals in the region.

Maternal near miss is defined as “a woman who nearly
died but survived a complication that occurred during
pregnancy, childbirth or within 42 days of termination of
pregnancy” [24]. The precise criteria for this study were
drawn from a previous study on the definition and fre-
quency of obstetric near-miss events in West Java, Indo-
nesia, based on a national consensus on the criteria for
near-miss definition [25], that modified criteria proposed
by Mantel and colleagues [26] (See Table 1). The mortality
index measures the quality of emergency obstetric care for
life-threatening conditions [27].

Poverty status was determined by a patient’s possession
of a letter from their village leader verifying poverty and
therefore eligibility for government insurance for the poor.
Failure to obtain such a letter of poverty is a substantial
barrier to receiving care in Indonesia.
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Participants

We completed a retrospective abstraction of all medical
records for obstetrical admissions between April 1, 2009
and September 30, 2009 (N = 1,358). We similarly
recorded data prospectively on all admissions from Octo-
ber 1, 2009 through May 15, 2010 (N = 1,240) at the two
delivery sites. Due to the relatively short time to conduct
the study, the research team felt the number of women
experiencing obstetric complications would be small. In
order to maximize the number of observed complications,
the team decided to include both retrospective and pro-
spective data. Provided there were no salient differences in
the diagnoses and the associated outcomes observed
between the two data sets, the team decided that for future
research, retrospective and prospectively collected data
could be combined.

Measures

Data included age, parity, socioeconomic status, educa-
tional level, insurance status, final diagnosis, residence
(urban/rural), mode of delivery, the presence of compli-
cations, birth outcomes and condition on discharge. The
outcome of interest was presence of near-miss or maternal
death. Data were obtained from medical records, registers

of delivery ward, obstetric ward, operating theater, Kanj-
uruhan Hospital ICU, as well as nurse’s daily treat-
ment(s) book, notes on vital signs, and nurse’s hand-over
notes. The data from different sources were linked based on
the woman’s hospital admission number.

This study included all types of obstetric and non-
obstetric complications, including deaths and near-miss
events. Near-miss events were defined for women admitted
during pregnancy, intra-partum or postpartum who sur-
vived a life-threatening condition based on the criteria
defined by Adisasmita et al. [25].

Data on socio-economic status, access to care (including
transportation and geographic difficulties), and referral
patterns were obtained by interviewing the women or their
family during hospitalization using a separate structured
interview form. These interview data were available only
for prospective cases. Payment methods were available for
both groups and were used as an additional proxy for
socioeconomic status and access to care. Mothers were
classified into SES quintiles based on the methodology
used in the Indonesia DHS report [28].

Three physicians at each hospital used structured data
extraction forms to collect data. Prior to data collection,
physicians participated in a 1-week intensive training to
ensure data accuracy and consistency. Field supervisors
conducted periodic checks to maintain the integrity of the

Table 1 Criteria for inclusion of near miss cases (modified from Mantel et al. 1998)

Organ dysfunction
Cardiac dysfunction
Pulmonary embolism

Vascular dysfunction

Pulmonary edema, cardiac arrest, cardiac failure

Hypovolemic requiring two or more units of blood, blood loss with hypovolemic shock (systolic blood pressure

<90 mmHg or undetectable pulse), infusion and/or transfusion of >11in 2 h, free flow infusion®, massive

hemorrhage recorded in notes

Intubation or ventilation for reasons other than general anesthesia, oxygen saturation on pulse oximetry <90 % leading

Immunological Septic shock
dysfunction

Respiratory
dysfunction to ventilation

Renal dysfunction

Liver dysfunction

Coagulation
dysfunction

Cerebral dysfunction

Oliguria <30 ml per hour or <400 ml per 24 h, shock not responsive to intravascular rehydration or diuresis,
hemodialysis

Jaundice in pre-eclampsia, abnormal liver function tests (Alanine aminotransferase (ALT) or SGPT >40 IU/L, and/or
AST or SGOT >70 IU/L, and/or LDH >600 IU/L, and/or Bilirubin >1.2 mg/dl) in the presence of eclampsia or
preeclampsia or hypertension

Acute thrombocytopenia, of <100,000/mm” associated with bleeding manifestations (e.g. petechia, epistaxis, melena,
purpura, heaturia), or Acute thrombocytopenia of <52,000/mm? associated with or without bleeding manifestations
(e.g. petechia, epistaxis, melena, purpura, hematuria), prolonged bleeding time and clotting time (>7 min), abnormal
Activated Partial Thromboplastin Time (APTT) or Prothrombin Time (PT), coagulopathy, DIC (Disseminated
Intravascular Coagulation)

Coma, cerebral edema, seizures other than eclampsia

Management based criteria

Clinical diagnosis

Intensive care admission, emergency hysterectomy, needs resuscitation, anesthetic accident, referral to tertiary hospital

Eclampsia, uterine rupture, ectopic pregnancy

* Free flow infusion refers to a massive infusion of fluids in the case of shock
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data collection process. They examined the case notes and
further verified the diagnosis listed in the forms, the pre-
sence or absence of maternal complications, urgency of
cesarean section, determined the presence of specific near-
miss criteria, if and when there were a near-miss event, as
well as any deaths. Women admitted in critical condition
(based upon vital signs at admission) were distinguished
from those whose life-threatening condition developed
during hospitalization. This is referred to as near-miss upon
admission and is considered as acuity of illness upon
arrival at the hospital and is associated with delay in
seeking care. Mothers who died were also identified
through all sources of information available in the hospital,
including morgue data.

Statistical Analysis

Retrospectively and prospectively collected data were
compared to examine the influence of timing of data col-
lection on the risk variables and outcomes of interest to the
study. Mode of delivery and maternal outcomes were
stratified by the principal maternal diagnoses. Prospective
clinical data were linked and merged with the interview

Table 2 Maternal characteristics by period of study

data based on the study number. The goal was to predict
outcomes based on socio-economic status, personal bar-
rier(s) (delay in seeking care, refusal to receive care),
access barrier(s) to care (transportation, geographical,
funds) and referral patterns.

Univariate analyses were conducted using all predictor
variables on the outcomes of interest, including mode of
delivery and maternal near-miss and death. These com-
parisons were conducted separately for the retrospective
and prospective data sets. Odds ratios and their 95 %
confidence intervals (CI) were calculated using uncondi-
tional logistic regression. Statistical significance was
assessed through the likelihood ratio test [29]. Reduced
logistic models were constructed based on significance
level in the bivariate results, and multivariate analyses
were then used to assess association of risk variables with
maternal outcome. Backwards elimination using likelihood
ratio was employed to build the final model based on
specified criteria of p value of 0.25 for entering the model
and p value of 0.05 for removal from the model. If vari-
ables demonstrated collinearity, only one was included in
the model. The variable chosen was the one with highest
level of statistical significance. The magnitude of the

Maternal characteristics Retrospective data Prospective data p value Total
(April-Sept’09) (Oct’09-March’10) (April’09—March’10)
N = 1,358 N = 1,240 N = 2,598
Age n = 1,347 n = 1,235 n = 2,582
<20 116 (8.6 %) 144 (11.7 %) 0.012 260 (10.1 %)
20-35 999 (74.2 %) 858 (69.5 %) 1,857 (71.9 %)
>35 232 (17.2 %) 233 (18.9 %) 465 (18 %)
Gravidity n = 1,261 n=1,122 n = 2,383
1 531 (42.1) 501 (44.7 %) 0.407 1,032 (43.3 %)
2-3 548 (43.5) 459 (40.9 %) 1,007 (42.3 %)
4+ 182 (14.4) 162 (14.4 %) 344 (14.4 %)
Insurance n = 1,341 n = 1,225 n = 2,566
Insurance for the poor 656 (48.9) 601 (49.1 %) 0.997 1,257 (49 %)
Other insurance (including free of charge) 96 (7.2) 87 (7.1 %) 183 (7.1 %)
None 589 (43.9) 537 (43.8 %) 1,126 (43.9 %)
Residence n = 1,358 n = 1,240 n = 2,598
Urban 297 (21.9) 251 (20.2 %) 0.310 548 (21.1 %)
Rural 1,061 (78.1) 989 (79.8 %) 2,050 (78.9 %)
Referral cases n = 1,358 n = 1,240 n = 2,598
Referred (from lower level facility) 908 (66.9 %) 819 (66.0 %) 0.660 1,727 (66.5 %)
Not referred 450 (33.1 %) 421 (34.0 %) 871 (33.5 %)
Time of admission n = 1,337 n = 1,234 n = 2,571
Weekdays 1 (07:01-14:00) 561 (42 %) 527 (42.7 %) 0.235 1,088 (42.3 %)
Weekdays 2 (14:01-21:00) 307 (23 %) 304 (24.6 %) 611 (23.8 %)

Weekdays 3 (21:01-07:00)
Weekend

260 (19.4 %)
209 (15.6 %)

244 (19.8 %)
159 (12.9 %)

504 (19.6 %)
368 (14.3 %)
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Table 3 Maternal diagnoses by period of study

Maternal diagnosis® Retrospective data Prospective data Total p value
(4/2009-9/2009) (10/2009-3/2010) (4/2009-3/2010)
N = 1,358 (100 %) N = 1,240 (100 %) N = 2,598(100 %)
Normal (no maternal complication) 128 (9.4 %) 109 (8.8 %) 237 (9.1 %) 0.574
Antepartum hemorrhage 85 (6.3 %) 58 (4.7 %) 143 (5.5 %) 0.077
Postpartum hemorrhage 91 (6.7 %) 100 (8.1 %) 191 (7.4 %) 0.183
Severe preeclampsia/eclampsia 194 (14.3 %) 156 (12.6 %) 350 (13.5 %) 0.204
Miscarriage 181 (13.3 %) 177 (14.3 %) 358 (13.8 %) 0.485
Dystocia 249 (18.3 %) 214 (17.3 %) 463 (17.8 %) 0.473
Malpresentation 137 (10.1 %) 110 (8.9 %) 247 (9.5 %) 0.291
Time of near-miss occurrence 0.294
Near-miss on admission 78 (5.7 %) 85 (6.9 %) 163 (6.3 %)
Near-miss after admission 53 (3.9 %) 62 (5.0 %) 115 (4.4 %)
Near-miss undefined time 35 (2.6 %) 27 (2.2 %) 62 (2.4 %)
Non-near-miss 1,192 (87.8 %) 1,066 (86.0 %) 2,258 (86.9 %)
Table 4 Mode of delivery of women delivered in the hospital by diagnoses
Retrospective (N = 916) Prospective (N = 792)
Diagnoses® Mode of delivery p value Diagnoses Mode of delivery p value
C-section Vaginal C-section Vaginal
45 % delivery 42 % delivery
(n = 414) 55 % (n = 330) 58 %
(n = 502) (n = 462)
Antepartum hemorrhage 83.3 % 16.7 % <0.001 Antepartum hemorrhage 48.2 % 51.8 % <0.001
(n = 54) (n = 45) (n=9) (n = 37) (n = 54) (n = 58)
Severe pre/eclampsia 48.3 % 51.7 % 0.395 Severe pre/eclampsia 48.2 % 51.8 % 0.129
(n = 151) (n = 73) (n = 78) (n = 112) (n = 54) (n = 58)
Dystocia 65.5 % 345 % <0.001 Dystocia (n = 197) 62.9 % 37.1 % <0.001
(n = 238) (n = 156) (n = 82) (n = 124) (n = 73)
Malpresentation 57.8 % 42.2 % 0.004 Malpresentation (n = 97) 474 % 52.6 % 0.220
(n = 116) (n=67) (n = 49) (n = 46) (n = 51)
Time of near-miss occurrence 0.069 Time of near-miss occurrence 0.037
Near-miss admission 54.3 % 45.7 % Near-miss admission 61.3 % 38.7 %)
(n = 35) (n=19) (n = 16) (n = 31) (n=19) (n=12)
Near-miss after admission ~ 65.6 % 344 % Near-miss after admission  50.0 % 50.0 %
(n = 32) (n = 21) (n=11) (n = 34) (n=17) (n=17)
Time of delivery <0.001 Time of delivery <0.001
Afternoon/night (n = 416) 132 % 86.8 % Afternoon/night (n = 355) 104 % 89.6 %
(n = 55) (n = 361) (n = 37) (n = 318)
Morning (n = 344) 61.3 % 38.7 % Morning (n = 301) 53.5 % 46.5 %
(n = 211) (n = 133) (n = 161) (n = 140)
Time of delivery <0.001 Time of delivery <0.001
Weekdays (n = 252) (38.6 %) 61.4 % Weekdays (n = 562) 329 % 67.1 %
(n = 252) (n = 401) (n = 184) (n = 376)
Weekend (n = 107) (13.1 %) 86.9 % Weekends (n = 96) 14.6 % 85.4 %
(n=14) (n =93) (n = 14) (n = 82)

4 Non mutually exclusive indications

associations was quantified by calculating the odds ratio
with 95 % CI and corresponding p values. For predictors of
more than two levels, a trend test was also computed using
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Table 5 Bivariate analysis of maternal outcome (non-near-miss complication versus near-miss event or death after hospitalization) by diagnosis,

comparison of data collected retrospectively and prospectively

Retrospective (N = 1,230)

Prospective (N = 1,131)

Final diagnosis Complication non ~ Near-miss or  p value Final diagnosis Complication non ~ Near-miss or  p value
near-miss (%) death (%) near-miss (%) death (%)
n = 1,061 n= 169 n = 954 N =177

Antepartum 74.1 259 0.001 Antepartum 759 24.1 0.068
hemorrhage hemorrhage
(n = 85) (n = 58)

Postpartum 53.8 46.2 <0.001  Postpartum 50.0 50.0 <0.001
hemorrhage hemorrhage
(n=91) (n = 100)

Severe pre/eclampsia  80.4 19.6 0.010 Severe pre/eclampsia  73.1 26.9 <0.001
(n = 194) (n = 156)

Dystocia (n = 249)  90.4 9.6 0.035 Dystocia (n = 214)  86.4 13.6 0.348

Malpresentation 92.0 8.0 0.039 Malpresentation 91.8 8.2 0.023
(n = 137) (n = 110)

Miscarriage 93.4 6.6 0.003 Miscarriage 89.8 10.2 0.029
(n = 181) (n = 177)

Time of near-miss <0.001 Time of near-miss <0.001
occurrence occurrence

Near-miss on 0 100 Near-miss on 0 100
admission (n = 78) admission (n = 85)

Near-miss after 0 100 Near-miss after 0 100
admission (n = 53) admission (n = 62)

Near-miss unknown 0 100 Near-miss unclear 0 100
time (n = 35) (n =27)

Results vs. 8.6 %, p = 0.012). It is hard to evaluate the relevance

There were a total of 2,659 obstetric admissions at both
sites during the study period, of which 1,404 admissions
were from April 1, 2009 to September 31, 2009 (511
women admitted to Kanjuruhan Hospital, and 893 admitted
to Bangil Hospital), and 1,255 women from October 1,
2009-May 15, 2010 (533 women admitted to Kanjuruhan
Hospital, and 722 admitted to Bangil Hospital). Case notes
were found and abstracted on 2,598 (97.7 %) (1,358 ret-
rospective and 1,240 prospective) of these admissions.

Additional data collected through interviews with
women and their families were available for 56.8 % of the
prospective group (n = 704). Mothers admitted to Bangil
Hospital were more educated, (p = 0.03), wealthier
(p = 0.021), less likely to have been referred directly to the
hospital (p = 0.001), and had fewer barriers to care
(p = 0.011) such as geographic, transportation difficulties
(data not shown).

There were no differences between those women whose
data were collected prospectively or retrospectively with
respect to maternal characteristics, type of insurance, place
of residence (urban vs. rural), referral patterns, condition
on arrival, and time of admission. Significantly more
women in the prospective group were <20 years old (11.7

between this difference, especially given the inaccurate
reporting of birthdates in a rural population with a low
literacy level (See Table 2).

Table 3 shows the major reasons for admission to the
two hospitals, and illustrates the high-risk nature of these
populations; only 9.1 % (n = 237) of the deliveries were
uncomplicated. There were differences between the data
collected during the two periods. Women experiencing
other complications (including preterm labor, threatened
preterm labor, post-term delivery, polyhydramnios, oligo-
hydramnios, uterine inertia, intrauterine fetal death, pre-
mature rupture of membranes, ectopic pregnancy and
hyperemesis gravidarum) were encountered more fre-
quently in the prospective group. There was no difference
between the two groups either for near-miss events
observed on admission (6.3 %) or which developed during
the hospitalization (4.4 %). In this study, most antepartum
hemorrhage cases were caused by placenta previa (total
and marginal) and low lying placenta (83.2 %), followed
by unknown cause (13.1 %), and placental abruption
(3.5 %) (Data not shown). Although this comprised a small
proportion, placental abruption was more life threatening
compared to placenta previa and unknown antepartum
hemorrhage (60 vs. 23.1 (previa) vs. 26.3 % (unknown)). A
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Table 6 Logistical modeling of maternal risk factors associated with maternal near-miss or death after hospitalization

Maternal Retrospective—total (N = 1,358) Prospective—total (N = 1,240)

characteristics

Demographic Crude OR p value Adjusted OR p value Crude OR p value Adjusted OR p value

(95 % CI) 95 % CI) (95 % CI) 95 % CI)

Multigravidity 1.54 (1.01-2.36)  0.045 0.68 (0.40-1.15)  0.150 0.46 (0.20-1.08) 0.076

Rural residence 1.62 (1.05-2.52)  0.031 1.96 (0.94-4.08)  0.072 1.63 (1.04-2.55) 0.033

Maternal diagnoses

Antepartum 2.68 (1.60-4.48)  0.001 9.34 (4.34-20.13) <0.001  2.00 (1.07-3.74)  0.029
Hemorrhage

Postpartum Hemorrhage 7.69 (4.90-12.08) <0.001  5.41 (2.64-11.08) <0.001  8.05 (5.22-12.42) <0.001  10.45 (5.59-19.52) <0.001

Severe preeclampsia/ 1.92 (1.29-2.86) 0.001 1.94 (1.05-3.57) 0.035 2.61 (1.76-3.89) <0.001 3.26 (1.79-5.94) <0.001
eclampsia

Miscarriage 0.46 (0.25-0.85)  0.013 0.65 (0.39-1.09)  0.100 0.037 (0.01-0.20)  <0.001

Other complications 1.73 (1.15-2.60)  0.009 1.92 (1.04-3.57) 0.038 1.54 (1.031-2.29) 0.035 2.06 (1.07-3.95) 0.03

SES quintile (poorer NA NA NA NA 1.77 (1.16-2.71)  0.008 2.17 (1.33-3.54) 0.002
vs. richer)

Place of delivery 3.04 (2.12-4.38)  <0.001 293 (2.03-422) <0.001 2.04 (1.08-3.82) 0.028

(in the hospital
vs. outside)

Bold values mean that the odds ratios are statistically significant
NA, data not available

large proportion of women had additional diagnoses (data
not shown), most frequently being infection, anemia, pre-
mature rupture of membranes and premature labor.

Table 4 displays the mode of delivery by principal
diagnosis in the retrospective and prospective data sets.
The diagnoses associated with significantly higher rates
(p < 0.001) of cesarean delivery compared to vaginal
delivery in both data sets included antepartum hemorrhage
and dystocia In both data sets, significantly more cesarean
sections occurred during the morning shift compared to
afternoon or evenings (p < 0.001) and on weekdays com-
pared to weekends (p < 0.001).

Table 5 describes the bivariate analyses for maternal
outcomes for each major diagnostic category. Mothers with
no complications were excluded from this analysis. In both
the retrospective and prospective data, women with diag-
noses of postpartum hemorrhage or severe preeclampsia/
eclampsia were significantly different for women with non
near-miss and women with near-miss or death. Table 6
shows crude and adjusted risks of adverse maternal out-
come (near-miss or death) for both retrospective and pro-
spective data. Among the diagnoses, postpartum
hemorrhage (AOR 5.41, 95 % CI 2.64-11.08, retrospec-
tive; AOR 10.45, 95 % CI 5.59-19.52, prospective) and
severe pre-eclampsia/eclampsia (AOR 1.94, 95 % CI
1.05-3.57, retrospective; AOR 3.26, 95 % CI 1.79-5.94,
prospective) were found to be consistently associated with
an increased risk of near-miss or death after adjustment for
other variables (maternal age, gravidity, education,
employment, referral from other health facility, time of
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admission and delivery, insurance, maternal diagnoses,
barriers to care, place of delivery). The risk ratio for pro-
spective compared to the retrospective data was 1.93 for
postpartum hemorrhage and was 1.68 for severe pre-
eclampsia/eclampsia.

Six mothers died. Maternal deaths were due to ante-
partum hemorrhage (n = 1), postpartum hemorrhage
(n = 1), severe preeclampsia/eclampsia (n = 2), and
amniotic fluid embolism (n = 1). The cause of one death is
unknown as the case notes could not be located.

Conclusions

Maternal death and morbidity in Indonesia have declined
over the last decade with enhanced training of providers.
Persistent delays in seeking care, geographic and trans-
portation barriers persist. Such factors singularly or com-
bined may explain the majority of deaths and morbidity
occurring at the community level. 44 % of maternal deaths
occur in either district or provincial hospitals [9, 30]. Such
deaths could be preventable if optimal hospital care were
timely and accessible. Understanding the maternal char-
acteristics and diagnoses associated with the worst out-
comes may help hospitals identify needed service
improvements.

This study was part of an effort to assist the Ministry of
Health in improving obstetrical services offered within the
public health delivery system. The results of this study
should direct the supplemental training at the district
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hospital levels and focus on physicians and nursing staff as
well as auxiliary health professions. To improve care, the
emergency transportation system needs both development
and investment.

Rates of near-miss or death amongst mothers in this
study are alarming. As previously noted, a systematic
review on the prevalence of near-miss events, based on
disease criteria, ranged between 0.6 and 14.98 % [13].
More than 13 % of women in our study were categorized
as near-miss either on admission or during hospitalization,
more than triple the rate reported from Brazil [31]. The
ratio of mortality to near miss in our study was 1:25, lower
than reported in another Indonesian study [25]. A signifi-
cant proportion of our cases reached near-miss status after
admission, suggesting that improvements in hospital
practices/response time (especially triage and emergency
obstetric care) could help improve outcomes.

Globally, the leading causes of maternal morbidity and
mortality are hypertensive disorders of pregnancy and
hemorrhage [13]. As in our study, postpartum hemorrhage
was previously reported as the leading cause of maternal
death in Indonesia [8, 32], followed by antepartum hem-
orrhage, severe preeclampsia and eclampsia. Of the women
with postpartum hemorrhage, 50 % may reach near-miss
status. A major cause of postpartum hemorrhage among
our women was retained products of conception, suggest-
ing the possibility that management of the third stage of
labor at the community level is suboptimal. Other devel-
oping countries have reduced rates of hemorrhage by the
appropriate use of misoprostol; a drug that is inexpensive
and does not require refrigeration [33, 34]. The low rate
(7.4 %) of postpartum hemorrhage in our women raises the
possibility that many women with this complication may
be dying in the community rather than in the hospital. The
majority of women were from rural areas where transpor-
tation difficulties also contribute to the poor outcomes;
these data support the need for broader availability of
misoprostol or other oxytocic agents to prevent and treat
postpartum hemorrhage. The results of our study show a
lower incidence of antepartum compared to postpartum
hemorrhage among hospital admissions. Its contribution to
near-miss status is as high as postpartum hemorrhage
among women delivering at the hospital. Women who
deliver prior to hospitalization are not likely to progress to
a near-miss status once hospitalized. It is difficult to esti-
mate what percentage of these mothers may have died in
the community. Almost 14 % of women had severe pre-
eclampsia and eclampsia, half of those delivering by
cesarean. Twenty to twenty-seven percent of these cases
progressed to near-miss status or death, which is higher
than in similar populations [30]. Possible explanations
include high levels of acuity at presentation, delays in or
mismanaged care. Early diagnosis of hypertension during

pregnancy and appropriate referral may help improve
outcomes. Easy access and appropriate use of magnesium
sulfate when indicated before and during transport and
upon admission may further reduce morbidity.

The most frequent diagnosis associated with hospital
admission was dystocia, with more than one-third deliv-
ering vaginally. We hypothesize that improved skills in the
community could have prevented some of these referrals.
Although the rates of near-miss were less frequent for
women with dystocia when compared to other diagnoses,
they exceeded those associated with antepartum hemor-
rhage. Improved training for midwives and obstetricians
could reduce this category of near-miss significantly.

Due to the spectrum of diagnoses associated with ante-
partum hemorrhage there may not be a single strategy to
help mitigate its impact on maternal morbidity and mor-
tality. The value of prenatal care in the community health
care setting in diagnosing cases at increased risk for ante-
partum hemorrhage cannot be overestimated. Comparison
to the published literature is difficult as a recent systematic
review and meta-analysis of maternal hemorrhage could
find no studies with consistent definitions [35]. Our find-
ings should be understood in light of the strengths and
limitations. The sample is poverty-stricken, as evidenced
by the fact that almost half received government insurance
for the poor. Not all pregnant women who qualified for a
poverty letter were able to procure one. Frequently, a letter
was sought during an emergency requiring hospitalization;
often prompted by the hospital officials requesting this
letter. This represents a limitation in our data since preg-
nant women with limited economic resources and serious
medical complications may be misclassified in our study or
not included. In general women who did not seek care at a
government hospital regardless of economic status are not
included in this study. Therefore, the results may not be
generalizable to the total population. A strength of the
study is that we likely captured most of the near-miss cases
and deaths at the hospital level since severe cases in
Indonesia are usually referred to a government hospital.
While we did manage to review and abstract medical
records for almost 99 % of prospective patients, interviews
were available for only 56.8 % of these women. Under
coverage bias may exist for the data collected via inter-
view, such as maternal education, maternal employments
status, referral chain, length of time and barriers to seeking
care. These variables provide a qualitative look at the lives
of these women and as such, do enrich the data. It is
possible that if we had more complete coverage, these
variables might have reached significance in the logistic
regression.

This comprehensive review provided insight into areas
that could potentially reduce obstetric mortality and mor-
bidity in Indonesia. Understanding the common diagnoses
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and the quality of care delivered should inform policy
makers about potential solutions. Creation of standard
protocols and structured provider education may be bene-
ficial. At the community level, prompt recognition of
complications and timely referral of more intensive care
should be helpful. Prompt triage in the emergency rooms
and labor wards is essential as well. The lack of trained
personnel and limited numbers of obstetricians in district
hospitals is a barrier. Collaboration between emergency
room physicians, midwives and labor ward obstetricians
could allow for prompt treatment of pregnant and recently
pregnant women. The adjusted odds ratios for near-miss or
death due to postpartum hemorrhage and/or severe pre-
eclampsia/eclampsia suggest that the factors related to
hospital readiness in providing care for emergency
obstetric cases are substantially more important than fac-
tors from the community side (barriers and access to care).
This is supported by our results that found no significant
increased risk due to personal and access barriers, either as
an individual variable or combined (data not shown).
Earlier institution of life-saving care would be of great
value. Indonesia has invested heavily in creating a solid
primary care structure, with less investment in secondary
and tertiary levels of care. This study demonstrates that
despite the investment in a strong primary health service
network, the results are similar to those reported in
developing economies with less intensive primary systems.
The conclusion to be drawn is that without a more ambi-
tious investment in secondary and tertiary care, incidence
of these maternal complications and the associated mor-
bidity may not be easily improved. These conclusions
match those of Souza et al. [36] who determined that in
order to reduce maternal mortality, there is a substantial
need to improve comprehensive emergency care.
Collecting both retrospective and prospective data
allowed us to assess the quality of the data collected ret-
rospectively. Prospectively collected medical data provided
an opportunity to investigate important non-clinical infor-
mation. Otherwise, it was comparable to the retrospective
data. The importance of our findings confirming no dif-
ference in the results of the analyses of prospectively and
retrospectively collected data is of particular importance to
future researchers. Retrospectively collected data may be
more readily available through existing medical records
and to our satisfaction reaches an equivalent level of
accuracy to prospectively collected information. None-the-
less the data obtained from interviewing women and their
families are invaluable in better understanding barriers to
care and referral patterns. These included visits to multiple
sites within the health care system prior to arriving at the
district hospital. Some differences noted are intriguing and
must be left to interpretation. For example, the association
between multigravidity and near-miss status was significant
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only in the retrospectively collected data. Further studies to
better understand how to overcome barriers to preventing
near miss and death are essential. Our analyses are one step
in the right direction.
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