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Abstract
Background: The quality of obstetric care has been identified as a contributing factor in Indonesia’s persistently high
level of maternal mortality, and the country’s restrictive abortion laws merit special attention to the quality of postabortion care (PAC). Due to unique health policies and guidelines, in Indonesia, uterine evacuation for PAC is typically
administered only by Ob/Gyns practicing in hospitals.
Methods: Using data from a survey of 657 hospitals and emergency obstetric-registered public health centers in
Java, Indonesia’s most populous island, we applied a signal functions analysis to measure the health system’s capacity
to offer PAC. We then used this framework to simulate the potential impact of the following hypothetical reforms on
PAC capacity: allowing first-trimester uterine evacuation for PAC to take place at the primary care level, and allowing
provision by clinicians other than Ob/Gyns. Finally, we calculated the proportion of PAC patients treated using four
different uterine evacuation procedures.
Results: Forty-six percent of hospitals in Java have the full set of services needed to provide PAC, and PAC capacity
is concentrated at the highest-level referral hospitals: 86% of referral hospitals have the full set of services, staffing,
and equipment compared to 53% of maternity hospitals and 34% of local hospitals. No health centers are adequately
staffed or authorized to offer basic PAC services under Indonesia’s current guidelines. PAC capacity at all levels of the
health system increases substantially in hypothetical scenarios under which authorization to perform first-trimester
uterine evacuation for PAC is expanded to midwives and general physicians practicing in health centers. In 2018, 88%
percent of PAC patients were treated using dilation and curettage (D&C).
Conclusions: Offering first-trimester uterine evacuation for PAC in PONEDs and allowing clinicians other than Ob/
Gyns to perform this procedure would greatly improve the capacity of Java’s health system to serve PAC patients.
Increasing the use of vacuum aspiration and misoprostol for PAC-related uterine evacuation would lower the burden
of treatment for patients and facilitate the task-shifting efforts needed to expand access to this life-saving service.
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Plain English summary
Post-abortion care (PAC) prevents complications resulting from unsafe abortions and miscarriages from escalating to more severe health problems or death, and
is especially important in countries with restrictive
abortion laws, such as Indonesia. In Java, Indonesia,
full capacity to offer round-the-clock PAC is concentrated among high-level hospitals; 86% of referral-level
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hospitals in Java have this capacity, compared to 53% of
maternity hospitals and 34% of local hospitals. No public
health centers have such capacity, unlike other countries
where PAC is routinely offered at the primary care level.
This is because in Indonesia, provision of uterine evacuation, a procedure central to PAC, is typically restricted
to Ob/Gyns, which limits the number of staff who are
available to offer this type of care in all but the highestlevel facilities. Additionally, PAC treatment procedures
are only reimbursed by the national health insurance program when provided in hospitals. If public health centers
offered first-trimester uterine evacuation for PAC (as well
as related treatment), and PAC provision and training
were expanded to midwives and general physicians, PAC
capacity would increase substantially, with 94% of referral hospitals, 85% of maternity hospitals, 90% of local
hospitals, and 67% of health centers fully equipped and
staffed to provide PAC.
We also find that the vast majority (88%) of uterine
evacuations for PAC are done using dilation and curettage (D&C), an invasive and painful procedure that
carries a greater risk of infection and requires more specialized training to perform compared to other methods—vacuum aspiration and misoprostol—that are
recommended by international health authorities as
first-line treatments for most PAC patients. Both of these
methods require less specialized training than D&C, and
are therefore amenable to the task-shifting needed to
expand access to PAC in Indonesia.

Background
High maternal mortality in Indonesia presents a paradox, persisting despite an ambitious 2014 health system
reform which contributed to a high proportion of deliveries by trained health workers [1, 2] and higher than
expected given Indonesia’s level of income [3]. The most
recent intercensal survey in Indonesia estimated a maternal mortality ratio (MMR) of 305 maternal deaths per
100,000 live births during the 5-year period from 2010 to
2015 [4], much higher than the 2015 Millennium Development Goal (MDG) target of 102 [5]. Existing literature
attributes Indonesia’s elevated maternal mortality to the
poor quality of obstetric health services [1, 3]; a recent
study of maternal mortality and near-miss in Yogyakarta
province found that survival of obstetric emergencies
was associated with two quality indicators, response time
and type of treatment [6]. Post-abortion care (PAC) is an
important component of these services, and has been the
subject of research globally due to its potential to help
reduce maternal mortality [7]. PAC is a set of services
that prevent complications from miscarriage or unsafe
abortion from resulting in death or more severe morbidity. In addition to clinical treatment consisting chiefly of
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uterine evacuation, management of infection, and treatment of injuries resulting from unsafe abortion, PAC also
includes preventive interventions such as contraceptive
counselling and provision.
PAC is especially critical in settings with restrictive
abortion laws, as is the case in Indonesia; abortion is illegal unless the woman’s life is in danger or if a pregnancy
up to 6 weeks’ gestation resulted from rape [8]. These
restrictions may incentivize unsafe procedures, and there
is some evidence to suggest that this is the case. A 2003–
2004 study in Banten province attributed over 30% of
obstetric admissions in public hospitals to complications
resulting from induced or spontaneous abortion, and
16% of induced abortion admissions were classified as
near miss [9]. A study in 2018 found that almost 205,000
women in Java were treated for PAC that year [10].
In many middle-income countries, PAC is routinely
provided at the primary care level. In Indonesia, public health centers known as PONEDs, which are staffed
mainly by midwives and general physicians, were established by the government in 2008 to combat the high
level of maternal and infant mortality by expanding
access to basic emergency obstetric and neonatal care.
However, Indonesia’s policies and health care reimbursement scheme restrict PAC provision almost entirely to
Ob/Gyns, and require PONEDs to refer PAC patients to
hospitals for treatment rather than providing it onsite
[11]. To the extent these protocols limit access to PAC
and expand wait times for PAC patients in Indonesia,
they may contribute to the high maternal mortality rate
in the country.
This paper aims to provide the first comprehensive
assessment of health system capacity to offer PAC in
Indonesia. To do so, we apply the signal functions framework, which uses indicators at health facilities to summarize the availability of key components of emergency
obstetric care in a country’s health system [12, 13]. This
framework has been adapted to measure capacity for
both safe abortion care and PAC in a variety of contexts
[7, 14, 15], and is the prevailing method for measuring
PAC capacity and access in national health systems, as
exemplified in Owolabi et al.’s 2018 multi-country study
of health system PAC capacity [7]. Using data from health
facilities in Java, Indonesia’s most populous island [16],
we first evaluate the capacity of Java’s health system to
provide PAC overall and separately within the tertiary
(hospital) and primary care (health center) level. Next, to
quantify the potential impact of changes to certain health
policies governing PAC in Indonesia, we simulate the
availability of PAC under three hypothetical scenarios.
Finally, to illustrate one aspect of the quality of services
currently provided, we present the distribution of uterine
evacuation procedures used as part of PAC.
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Methods
Data source

Data for this analysis come from the Java Health Facilities
Survey (HFS), which was conducted April–June 2018 in
Java, Indonesia. The HFS was conducted in a face-to-face
interview with staff members knowledgeable about PAC
provision in their facility, usually the medical director or
head midwife. The HFS collected information on staffing
and services offered, equipment stockouts, the number
of patients treated for PAC, and procedures used to treat
PAC patients. In eight sampled hospitals, multiple wards
treated PAC patients. In these cases, interviewers conducted separate surveys within each ward. In seven hospitals, two wards were interviewed, and three wards were
interviewed in one hospital. The Guttmacher Institute’s
and University of Indonesia Faculty of Public Health’s
respective Institutional Review Boards granted ethical
approval for this study.
We aimed to include all facilities with the potential
to offer PAC in our sampling frame. For hospitals, this
was defined as having either an obstetric care ward or
an operating theater. We included all public hospitals in
the sampling frame, which are classified into four types
denoted by the letters A through D. Type A hospitals are
the largest and most comprehensive facilities, whereas
Type D hospitals are the smallest, with no more than
four specialty care wards. We also included private, often
religiously-affiliated maternal and neonatal specialty hospitals called Rumah Sakit Ibu dan Anak (RSIA, Mother
and Child Hospitals), and Rumah Sakit Anak dan Bunda
(RSAB, Child and Mother Hospitals). Finally, health centers with PONED (basic obstetric and neonatal emergency service) registration were included in the sampling
frame.
We extracted information on public and private hospitals from the Ministry of Health Hospital Management Information System website in June 2017, and on
PONED health centers from the Ministry of Health
2016 report, a national census of all health facilities.

After adjusting for closures and misclassification which
resulted in removal of 17 facilities, the sampling frame
consisted of 2239 health facilities (Table 1). We used
stratified random sampling to obtain a sample representative of Java and each of its six provinces. Within
each province, we selected 100% of Type A hospitals, 40%
each of Type B, C, D, and maternity hospitals, and 20%
of PONED health centers. This resulted in a sample of
717 facilities (32%) (Table 1). The primary objective of the
HFS was to estimate the annual number of PAC patients,
and we selected a lower proportion of PONEDs knowing this type of facility treats few if any PAC patients. The
HFS sampling strategy is described in more detail elsewhere [10].
Within each stratum (facility type and province), we
first calculated a base weight equal to the inverse probability of selection, and a non-response weight equal to
the inverse probability of participation. We weighted all
facilities by the composite weight equal to the product of
the base weight and the non-response weight. A total of
657 facilities (92% response rate) completed the HFS. For
the purposes of this analysis, we collapsed hospitals into
three groups: Type A/B, Type C/D, and RSIA/RSAB, as
the hospital types within each grouping offer similar levels of obstetric service provision.
PAC capacity definitions and indicators

We created a composite indicator for each facility summarizing its capacity to treat the most common complications from miscarriages and unsafe abortions:
infection, hemorrhage, and internal injury. This indicator classifies capacity to treat PAC patients into two
categories:
Basic PAC capacity is defined as the ability to offer
round-the-clock access to a minimum level of PAC
service. To meet this standard, a facility must be
open 24/7 with at least three appropriate providers
on staff, and have a means of contact with and trans-

Table 1 Java Health Facilities Survey 2018 sample
Type of facility

Universe with potential
to offer PAC

HFS sampling fraction Number selected
(%)

Number of completed
interviews

Response
rate (%)

Hospital Type A

13

100

13

11

85

Hospital Type B

205

40

84

73

87

Hospital Type C

446

40

192

171

89

Hospital Type D

356

40

134

123

92

Maternity hospital

233

40

97

82

85

PONED (BEmOC-registered
health center)

986

20

197

197

100

2239

32

717

657

92

Total
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port to a higher-level facility for referral. The facility
must offer services necessary to prevent and treat
infection and manage early-gestation pregnancy loss:
parenteral antibiotics, IV fluid, uterotonic oxytocics,
uterine evacuation for early-gestation pregnancies,
and provision of short-acting contraceptives. Facilities are considered to have full basic PAC capacity
if they meet all of these criteria, but do not provide
the full set of comprehensive service indicators,
described next.
Comprehensive PAC capacity is defined as service
provision that can accommodate both basic PAC
treatment (defined above) as well as complete care
for more advanced interventions: surgery capability (laparotomy), stocks of blood for transfusion,
second-trimester uterine evacuation, and provision
of long-acting contraceptives (IUD or implant). Primary-level facilities are typically excluded from this
measure, since only hospitals are expected to have
the potential to provide this more advanced treatment. Hospitals with all services listed in Table 2 are
classified as having comprehensive PAC capacity.
Adjustments to signal functions indicators

We adjusted these standard definitions to account for
Indonesia’s unique regulations and practices. First, in
most other settings where signal functions analyses
have been applied, midwives and GPs typically count
towards the three appropriate providers needed to
meet the standard for round-the-clock PAC provision.
In Indonesia, midwives and GPs have neither authorization nor, generally speaking, training to provide the
full set of services for basic PAC. Therefore, for this
analysis, only Ob/Gyns counted towards the three staff
minimum. Secondly, all health centers and hospitals in
Indonesia are required to have a means of communication and transport, so we excluded questions about this
from the HFS and assume that all facilities in our sample
have referral capacity, recognizing that this assumption
would illustrate a best-case scenario and may overestimate capacity for basic PAC. Thirdly, because Indonesia’s
national health insurance does not reimburse hospitals
for provision of short-acting contraceptive methods,
these methods are less routinely offered in hospital settings; postpartum and PAC patients who want to obtain
short-acting contraceptive methods are instead referred
for a follow-up visit at a health center. Including this
service as a required indicator caused many hospitals
to be classified as lacking the full set of services needed
for basic PAC provision, even if they otherwise met the
criteria for comprehensive PAC. To account for this, we
removed short-term contraceptive method provision as
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a criterion, even though provision of one’s chosen contraceptive method at point of care is an important component of PAC. Finally, Indonesia’s blood supply chain
relies primarily on local International Red Cross facilities, which coordinate with hospitals to ensure a sufficient supply of blood products; hospitals are generally
not expected to routinely keep blood products onsite
[17]. For this reason, we did not consider stocks of blood
products a requirement for comprehensive PAC capacity;
we recognize that this adjustment, too, may have contributed to an overestimate of comprehensive PAC capacity.
Table 2 summarizes the definitions used in this paper,
which differ from those applied in signal functions analyses of other countries.
Respondents reported whether the facility is open 24/7
and the number and type of providers on staff. To determine whether facilities had IV fluids, parenteral antibiotics, uterotonic drugs, short-acting contraceptive methods
(pill or injectable), long-acting contraceptive methods
(IUD or implant) and blood for transfusion, respondents
reported whether the facility offered each service and
whether the facility had experienced stock-outs of each
product at any point in the past three months. Facilities
that offered the service and experienced no stock-outs in
the past three months were coded as having that equipment or drug. Respondents also reported whether the
facility had the ability to perform removal of retained
products of conception in both the first and the second
trimester, separately.
For the eight hospitals in which multiple wards were
interviewed, we coded the entire hospital as having a
given service or piece of equipment if any one of its wards
did, under the assumption that hospital departments can
share supplies or transfer patients to a better-equipped
unit when necessary. The number of providers for these
hospitals was calculated as the sum of providers reported
in all surveyed wards.

Table 2 Signal functions for basic and comprehensive
PAC in Indonesia, 2018
Indicator

Basic

Comprehensive

Open 24/7

X

X

≥ 3 Ob/Gyn doctors on staff

X

X

X

X

IV fluids

IV antibiotics

X

X

Uterotonic oxytocics

X

X

First trimester uterine evacuation

X

X

Second trimester uterine evacuation

X

Surgical capacity

X

Long-acting contraceptive method (IUD
or implant)

X
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Using the Indonesia-adjusted definitions of PAC
capacity, and accounting for all of the above indicators,
facilities were then coded into one of three categories:
incomplete PAC capacity (lacking one or more of the
basic PAC criteria), basic PAC capacity, or comprehensive PAC capacity. We then calculated the weighted proportion of facilities in each PAC capacity category, overall
and by facility type.
To better understand which components contribute
to facilities lacking the full set of PAC capability indicators, we calculated the proportion of facilities reporting
each individual service or equipment. Although it was
excluded from the list of indicators for this analysis, we
also calculated the proportion of facilities that offer a
short-term contraceptive method, since this service is
appropriate for many PAC patients and has been used
in most other published analyses of health system PAC
capacity.
We also constructed a hypothetical indicator to summarize PAC capacity under three scenarios that would
account for potential changes in healthcare policies.
First, we investigate what PAC capacity would be if firsttrimester uterine evacuation for PAC were offered in all
PONED health centers, which currently are not authorized to provide this service. The second scenario builds
upon this, and portrays what would happen if authorization to perform first-trimester uterine evacuation for
PAC were expanded to all GPs. The third scenario simulates the change in capacity that would occur if all midwives (but not GPs) could perform first-trimester uterine
evacuation for PAC. Finally, we presented the scenario if
all three changes were to be in place. We chose these scenarios because they are linked to health policies that set
Indonesia apart from other countries where signal functions analyses have been applied, and that are currently
under debate by policy makers in Indonesia.
Finally, we calculated the proportion of PAC patients
treated with each of four uterine evacuation methods.
Respondents at each facility that treated PAC patients
estimated the percentage of PAC patients treated with
different methods, responses for which were grouped
into four categories: dilation and curettage (D&C),
manual or electric vacuum aspiration (MVA/EVA), misoprostol, and surgery/other methods. At each of the 438
facilities that provided PAC patient caseloads and estimates of the proportion treated with each procedure, we
applied the distribution of uterine evacuation methods to
the number of PAC patients treated at the facility in the
year 2018, resulting in an estimate of the number of PAC
patients receiving each type of treatment. In the eight
facilities where multiple departments were interviewed,
we did this in each department and then summed the
number of patients treated using each method for a

Page 5 of 9

facility-level total. We applied facility weights to the
number of patients treated with each method and divided
by the total number of PAC patients to calculate the proportion of all PAC patients treated with each method in
the year 2018. All analyses were conducted in Stata 15.0.
Note on private clinics

Although private clinics in Java likely number in the hundreds, no centralized list of these facilities exists from
which to create a sample frame, and so we excluded them
from the HFS. In order to better understand what if any
bias was introduced by excluding these facilities from our
study, we conducted an abbreviated survey of forty purposively selected private clinics in Java after the HFS was
completed. We found that exclusion of private clinics did
not lead to a systematic underestimate of PAC capacity
in Java’s health system; only one possessed the full set of
indicators for basic PAC.

Results
About one-quarter (26%) of all hospitals and PONEDs
have the full set of indicators to offer complete PAC
service at the basic level or higher (21% comprehensive
PAC, 5% basic) (Fig. 1). No PONEDs possess the full set
of basic PAC indicators; excluding PONEDs to account
for this, 46% of all hospitals have the full capacity to offer
PAC (38% comprehensive, 8% basic). The highest-level
hospitals are the best equipped; 86% of Type A/B hospitals have the complete set of indicators for PAC (75%
comprehensive, 11% basic). Type C/D hospitals are the
least equipped, with 34% having the full set of indicators
(26% comprehensive, 8% basic). RSIA/RSAB maternity
hospitals fall in between, with 53% having the full set of
indicators (44% comprehensive, 9% basic).
Almost all facilities (at least 90% in each category)
reported consistent stocks of IV fluids and uterotonic
drugs (Fig. 2). Most facilities, over 85% within each type,
are open 24/7. Almost all hospitals (> 90% in each type)
and 78% of PONEDs reported consistent supplies of IV
antibiotics. While almost all hospitals (92–99% in each
type) report the ability to perform first-trimester uterine
evacuation, only 7% of PONEDs do. Second trimester
uterine evacuation is widely available at all three hospital
types, ranging from 89% of RSIA/RSABs to 97% of Type
A/B hospitals.
Almost all PONEDs (99%) offer at least one short-acting and at least one long-acting contraceptive method.
About two-thirds (66–72%) of hospitals offer a shortterm method, and over three-quarters (75–88%) offer at
least one long-acting reversible method.
While almost all Type A/B hospitals (91%) have three
or more Ob/Gyns on staff, only 35% of Type C/D hospitals, 56% of RSIA/RSAB hospitals, and 0% of PONEDs
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Fig. 1 Capacity to offer complete PAC service by facility type
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Fig. 2 Capability to provide post-abortion care signal functions by facility type, Java Health Facilities Survey 2018

do. While most lower-level hospitals have at least three
GPs or Ob/Gyns on staff (92% of Type C/D hospitals,
91% of RSIA/RSABs), only 38% of PONEDs meet this
criteria. Over 96% of facilities within each type, including
100% of Type A/B hospitals and PONEDs, have at least
three midwives or Ob/Gyns on staff (Fig. 2).
Figure 3 shows the hypothetical impact of changes to
Indonesia’s PAC guidelines and professional training.
Reimbursing PONEDs for first-trimester uterine evacuation as part of PAC service and, if necessary, equipping
them to perform this service alone would have no impact
on PAC capacity compared to the current scenario
(Fig. 3, part a). This is because currently, only Ob/Gyns
are routinely authorized to perform this procedure, and
PONEDs would still lack adequate staff to provide the
service.
Figure 3b presents a scenario in which PONEDs
provide PAC and GPs are trained and authorized to

provide PAC. Under this scenario, PAC capacity in
Java would more than double, with 59% of all facilities having the full set of PAC service indicators (34%
comprehensive, 25% basic) (Fig. 3, part b). By facility
type, the proportion with PAC capacity would be 93%
among Type A/B hospitals (82% comprehensive, 11%
basic), 82% among Type C/D hospitals (55% comprehensive, 27% basic), and 83% among RSIA/RSAB hospitals (60% comprehensive, 23% basic). Over one-quarter
of PONEDs (27%) would be adequately staffed to offer
basic PAC service.
Next, we simulated the impact of allowing midwives,
rather than GPs, to perform PAC, while maintaining service in PONEDs (Fig. 3, part c). Under this scenario, 78%
of all facilities in Java would have some level of PAC capability, with more facilities meeting the criteria for basic
PAC (43%) rather than comprehensive services (35%).
PAC provision by midwives would lead to slightly higher
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Fig. 3 PAC capacity in Java, Indonesia under four scenarios

capacity in hospitals, and 67% of PONEDs would be fully
staffed to offer basic PAC.
In Java in 2018, 88% of PAC patients were treated using
D&C, 7% with MVA/EVA, 4% with misoprostol, and 2%
with surgery or another method.

Discussion
Under the current Indonesian policy, high-level (Type
A/B) facilities are most capable of offering PAC: 75% are
equipped to treat the most severe post-abortion complications. Type C/D hospitals comprise a large share of all
hospitals in Indonesia (Table 1) and are more accessible
than Type A/B hospitals. However, these facilities are
currently the least likely of all hospital types to have the
full set of services and staffing needed to offer round-theclock PAC coverage, with the main gap being an adequate
number of appropriate providers; only 35% of Type C/D
hospitals have at least three Ob/Gyns on staff, compared
to 56% of maternity hospitals and 91% of Type A/B hospitals (Fig. 2). Similarly, no PONED health centers are
adequately staffed or authorized to offer even basic PAC
service; this is due to the lack of Ob/Gyns on staff at
PONEDs, as well as restrictions on uterine evacuation for
PAC: only 7% of PONEDs reported capability to perform
first-trimester removal of retained products (Fig. 2). In
addition to the access challenges inherent to concentration of PAC capacity at a relatively small number of the
highest-level facilities, the quality of PAC-related uterine

evacuation provided in Java suffers from an over-reliance
on D&C.
Expanding PAC authorization and training to GPs and
midwives would increase PAC capacity in Java’s health
system, with PAC provision by midwives having the
greatest impact, particularly at the primary care level.
Figure 3, part d shows that expanding PAC authorization
to both GPs and midwives carries no increase in capacity
compared to only expanding authorization to midwives
(shown in Fig. 3 part c). Compared to GPs only, provision of uterine evacuation by midwives would increase
PAC capacity substantially at the primary care level (i.e.
PONEDs), and by a very slight margin in hospitals as well
(Fig. 3 parts b, c).
The results found in Java fit a global pattern in which
basic emergency obstetric services are less prevalent than
advanced care for severe obstetric complications [18]. In
Indonesia’s case, this is an artifact of restrictions on services performed by non-specialists and the lack of earlygestation uterine evacuation for PAC at PONED health
centers. Given their position as a first line of care for
obstetric emergencies, their focus on rural and underserved areas, and their integration with family planning
and other reproductive health services, PONEDs are
uniquely poised to fill the gap in basic PAC provision.
Expanding PAC-related uterine evacuation to midwives
and to PONED health centers would have the greatest
health system impact, particularly at the primary care
level and at local hospitals, facilities which the majority
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of people in Java are able to reach easily and quickly. Midwives are already a major provider of other obstetric services in Java, and are therefore well-placed to offer this
additional type of care. A body of evidence from a wide
variety of settings shows that with proper training and
professional support, midwives are capable of performing uterine evacuation, and patients perceive the quality
of this care from midwives to be no worse, and in some
cases better, than from specialist doctors [19–23]. A Ministry of Health decree already states that midwife training
in Indonesia should include the provision of medication
(misoprostol) for abnormal bleeding and incomplete
abortion [24], though it is unclear how many go on to
actually perform that service. Extending PAC provision
beyond Ob/Gyns would still require investments in training, both in the educational curriculum and for clinicians
already in service. Current PAC provision in Java is not
in line with the WHO and FIGO recommendations that
most PAC patients be treated using vacuum aspiration
(MVA or EVA) or misoprostol [25, 26].
The differences in PAC capacity we observe between
the current situation and under hypothetical scenarios
presented do not only make clear the potential impact
of policy changes, they also illustrate a critical methodological point. By taking into account Indonesia’s restrictions on PAC provision to primarily Ob/Gyns, and
modifying our staffing indicator and criteria for PAC
capacity accordingly, our analysis found that the level
of PAC availability in Java’s health system is much lower
than would have resulted from taking a one-size-fits-all
approach to signal functions indicators by counting GPs
and midwives as PAC providers. Beyond findings specific
to Indonesia, we hope this study also helps demonstrate
the broader truth that a signal functions framework is
most useful—in fact, is only useful—when the indicators
used to measure capacity align with the policies, practices, and needs of the health system under study.
This study has several limitations. First, the results may
not be generalizable to all of Indonesia. Compared to
the rest of Indonesia, Java is wealthier, more developed,
and has a higher concentration of specialist doctors. It is
likely that the availability of the services used to measure PAC capacity vary by region, with Java likely having
greater PAC capacity than the rest of the country. Second, the HFS only captured whether a facility possessed a
piece of equipment, rather than whether it had been used
in the past three or twelve months as is ideal for this type
of analysis, which means our measures may have overestimated PAC capacity at these facilities. In light of these
two limitations, our results should be interpreted as a
best-case scenario, for both the island of Java and Indonesia as a whole. Finally, our framework defines quality
in strictly material terms. Patient-centered indicators,
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such as perceived stigma from providers, are important
dimensions of quality that this paper lacks the necessary
data to address.

Conclusions
The results of this analysis are meant to inform policy
makers’ decisions about improving PAC service quality
and accessibility in Indonesia, and by doing so, reduce
preventable maternal morbidity and mortality.
Training and authorization to perform PAC-related
uterine evacuation for non-specialists, especially those
practicing at lower-level hospitals and PONED health
centers, would dramatically increase access to PAC.
Increased use of MVA/EVA and misoprostol would
decrease patients’ burden of treatment and would harmonize with task-shifting efforts, as these procedures
require less specialized training than D&C, and midwives’ training is already supposed to include the use of
medication for PAC [24].
Finally, provision of short-term contraceptive methods
at all facilities that offer PAC would ease PAC and other
obstetric patients’ voluntary use of short-term methods, by increasing their availability at the point of care
(only 66–72% of hospitals offer short-term methods),
as opposed to necessitating a follow-up visit to a health
center (of which 99% offer a short-term method). Indonesia’s national health insurance could consider reimbursing hospitals for these methods when offered in tandem
with PAC as well as delivery and postpartum care.
Increasing the health system’s ability to offer high-quality PAC should be a top priority in Indonesia, to help the
country deliver on its commitment to safeguard pregnant
women’s health and lives.
Abbreviations
PAC: Post-abortion care; PONED: Public health center registered to provide
emergency obstetric services (Pelayanan Obstetri Neonatal Emergensi Dasar);
MVA: Manual vacuum aspiration; EVA: Electric vacuum aspiration; D&C: Dilation and curettage.
Acknowledgements
The authors thank our colleagues Riznawaty Imma Aryanty, Nohan Arum,
Besral, Dadun, Florby Dorme, Hendri Hartati, Ellie Leong, Gilda Sedgh, Melissa
Stillman, and Fitra Yelda for their contributions to various aspects of this study.
We are grateful to our dedicated team of field coordinators and interviewers at the University of Indonesia Center for Health Research, without whose
efforts and persistence this study could not have been realized. We also thank
the members of our Technical Advisory Committee for their guidance. We
are grateful to Marcia Soumokil and Samuel Olam for their expertise on Indonesian regulations and current considerations on potential reforms to PAC
provision, and to Erin Pearson for her thorough review of our survey. Finally,
we are deeply grateful to Onikepe Owolabi and Taylor Riley for their invaluable
comments on an earlier draft of this paper, and for their expert guidance on
the signal functions framework.
Authors’ contributions
The study was designed by JP, NS, BU, and MG. The fieldwork and data collection were supervised by NS, RK, MI, JP, and BU. The analysis was performed by

Philbin et al. Reprod Health

(2020) 17:189

JP, with input and guidance from NS, RK, BU, MG, and MI; specifically, NG, RK,
and BU devised the modifications needed to the signal functions criteria in
order to suit the Indonesian context. The first draft of the paper was written
by JP and MI, and all authors reviewed various versions. All authors read and
approved the final manuscript.
Funding
This work was supported by an anonymous donor. This funder had no input or
role in the study design, data collection, analysis, interpretation of results, writing, or recommendations in this work. The funder has no responsibility for the
information provided or views expressed in this paper. The views expressed
herein are those solely of the authors.
Availability of data and materials
The data used for this study are available from the corresponding author at
reasonable request. The data are not available publicly because information
on province and facility type can identify some of the participating facilities,
contrary to the confidentiality protection laid out in the Java Health Facility
Survey’s informed consent statement.

Page 9 of 9

8.
9.
10.
11.

12.
13.

Ethics approval and consent to participate
Ethical approval for this study was provided by the Guttmacher Institute’s Institutional Review Board (DHHS identifier IRB00002197) on March 16, 2018, and
by the Commission of Research Experts and Research Ethics of the University
of Indonesia Faculty of Public Health on 14 February 2018 (No. 56/UN2.F10/
PPM.00.02/2018).

14.

Consent for publication
Not applicable.

16.

15.

Competing interests
The authors declare that they have no competing interests.
Author details
1
Guttmacher Institute, 125 Maiden Lane, 7th Floor, New York, NY 10038, USA.
2
Center for Health Research, University of Indonesia Faculty of Public Health,
Building G 211, Depok, West Java 16424, Indonesia. 3 Harvard University T.H.
Chan School of Public Health, 677 Huntington Avenue, Boston, MA 02115,
USA.

17.
18.
19.

Received: 23 January 2020 Accepted: 29 October 2020
20.
References
1. Agustina R, Dartanto T, Sitompul R, Susiloretni KA, Suparmi, Achadi E, et al.
Universal health coverage in Indonesia: concept, progress, and challenges.
Lancet. 2019;393(10166):75–102.
2. National Population and Family Planning Board (BKKBN), Statistics Indonesia
(BPS), Ministry of Health (Kemenkes), ICF. Indonesia Demographic and
Health Survey 2017. Jakarta, Indonesia: BKKBN, BPS, Kemenkes, and ICF;
2019. p. 623. https://dhsprogram.com/pubs/pdf/FR342/FR342.pdf.
3. Rokx C, Giles J, Satriawan E, Marzoeki P, Harimurti P, Yavuz E. New insights
into the provision of health services in Indonesia: a health workforce study.
World Bank; 2010. http://documents.worldbank.org/curated/en/79911
1468038325818/pdf/538830PUB0Heal101Offi cial0Use0Only1.pdf.
4. Badan Pusat Statistik (Statistics Indonesia). Indonesia 2015 Intercensal Survey report. Jakarta, Indonesia: Badan Pusat Statistik (BPS); 2017. p. 52. https://
www.bps.go.id/publication/2016/11/30/63daa471092bb2cb7c1fada6/profi
l-penduduk-indonesia-hasil-supas-2015.html. Accessed 22 July 2020.
5. Ministry of Health, Republic of Indonesia. Action plan—acceleration of
maternal mortality ratio reduction in Indonesia. Jakarta, Indonesia: Ministry
of Health; 2013. https://indonesia.unfpa.org/en/publications/action-planacceleration-maternal-mortality-ratio-reduction-indonesia.
6. Mawarti Y, Utarini A, Hakimi M. Maternal care quality in near miss and maternal mortality in an academic public tertiary hospital in Yogyakarta, Indonesia: a retrospective cohort study. BMC Pregnancy Childbirth. 2017;17:149.
https://doi.org/10.1186/s12884-017-1326-4.
7. Owolabi O, Biddlecom A, Whitehead H. Health systems’ capacity to provide
post-abortion care: a multicountry analysis using signal functions. Lancet
Glob Health. 2019;7(1):E110–8.

21.
22.
23.
24.
25.

26.

The House of Representatives of the Republic of Indonesia, The President of
the Republic of Indonesia. Law on Health. Sect. 75/76 2009.
Adisasmita A, Deviany PE, Nandiaty F, Stanton C, Ronsmans C. Obstetric
near miss and deaths in public and private hospitals in Indonesia. BMC
Pregnancy Childbirth. 2008;8:10. https://doi.org/10.1186/1471-2393-8-10.
Giorgio M, Utomo B, Soeharno N, Aryanty RI, Besral Stillman M, et al.
Incidence of induced abortion in Java, Indonesia. Int Perspect Sex Reprod
Health. 2020;46:211–22. https://doi.org/10.1363/46e0220.
UNFPA, BKKBN (Indonesia Family Planning Board), Ministry of Health, Ministry of National Development Planning (BAPPENAS), Embassy of Canada. A
rights-based strategy for accelerating access to integrated family planning
and reproductive health services to achieve Indonesia’s development
goals. 2017. https://indonesia.unfpa.org/en/publications/rights-based
-strategy-accelerating-access-family-planning-services-achieve-indon
esia%E2%80%99s.
UNICEF, WHO, UNFPA. Guidelines for monitoring the availability and use of
obstetric services. New York: UN Children’s Fund; 1997.
Bailey P, Paxton A, Lobis S, Fry D. Measuring progress towards the MDG for
maternal health: including a measure of the health system’s capacity to treat
obstetric complications. Int J Gynecol Obstet. 2006;93:292–9.
Healy J, Otsea K, Benson J. Counting abortions so that abortion counts:
indicators for monitoring the availability and use of abortion care services.
Int J Gynecol Obstet. 2006;95(2):209–20.
Campbell OM, Aquino EM, Vwalika B, Gabrysch S. Signal functions for
measuring the ability of health facilities to provide abortion services: an
illustrative analysis using a health facility census in Zambia. BMC Pregnancy
Childbirth. 2016;16:105. https://doi.org/10.1186/s12884-016-0872-5.
Mahendradhata Y, Trisnantoro L, Listyadewi S, Soewondo P, Marthias T,
Harimurti P, et al. The republic of Indonesia health system review. New Delhi,
India: World Health Organization Asia Pacific Observatory on Health Systems
and Policies; 2017. (Health Systems in Transition). Report no.: Volume 7
Number 1. https://apps.who.int/iris/bitstream/handle/10665/254716/97892
90225164-eng.pdf?sequence=1.
Mansur A, Vanany I, Arvitrida NI. Blood supply chain challenges: evidence
from Indonesia. In Bangkok, Thailand; 2019. http://www.ieomsociety.org/
ieom2019/papers/405.pdf.
Paxton A, Bailey P, Lobis S, Fry D. Global patterns in availability of emergency
obstetric care. Int J Gynecol Obstet. 2006;93(3):300–7.
Jejeebhoy SJ, Kalyanwala S, Zavier AJF, Kumar R, Mundle S, Tank J, et al. Can
nurses perform manual vacuum aspiration (MVA) as safely and effectively as
physicians? Evidence from India. Contraception. 2011;84(6):615–21.
Weitz TA, Taylor D, Desai S, Upadhyay U, Waldman J, Battistelli MF, et al. Safety
of aspiration abortion performed by nurse practitioners, certified nurse
midwives, and physician assistants under a California legal waiver. Am J Public Health. 2013;103(3):454–61.
World Health Organization. Health worker roles in providing safe abortion
care and post-abortion contraception. Geneva: World Health Organization;
2015. p. 81.
Renner R-M, Brahmi D, Kapp N. Who can provide effective and safe termination of pregnancy care? A systematic review. BJOG. 2013;120(1):23–31.
Dawson AJ, Buchan J, Duffield C, Homer CSE, Wijewardena K. Task shifting
and sharing in maternal and reproductive health in low-income countries: a
narrative synthesis of current evidence. Health Policy Plan. 2014;29:396–408.
Professional Standards for Midwives. IX.2, 369 2007.
World Health Organization. Safe abortion: technical & policy guidance for
health systems. Geneva: World Health Organization; https://apps.who.int/
iris/bitstream/handle/10665/173586/WHO_RHR_15.04_eng.pdf?seque
nce=1.
Chervenack FA, Briozzo L, Dickens B, Hale R, Marsh M, McCullough LB, et al.
FIGO committee statement: ethical responsibilities in post-abortion care. Int
J Gynecol Obstet. 2019;146(3):269–70.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

