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ABSTRACT

Introduction Caesarean section (CS) rates are increasing
globally. CS can be a live-saving procedure when medically
indicated, but it comes with higher risks for women and
newborns when done without medical indication. Crucially,
inequalities in who receives CS exist, both within and across
countries. Understanding factors driving increasing rates
and inequalities of CS is imperative to optimise the use of
this life-saving intervention. This study aimed to investigate
trends of CS use and inequalities across sociodemographic
characteristics in Indonesia over a 30-year period.

Methods Seven waves of the Indonesia Demographic and
Health Survey were used to estimate trends and inequalities
in CS from 1987 to 2017. Relative and absolute inequalities
across a range of sociodemographic characteristics were
estimated and trends in inequalities were assessed through
changes in rate ratio and rate difference.

Results The proportion of facility-based births in Indonesia
has increased in the past 30 years, coinciding with an
increase in CS rate (CSR) (1991 CSR: 1.6% (95% Cl 1.3
t01.9); 2017 CSR: 17.6% (95% Cl 16.7 to 18.5)). Higher
rates of CS are observed mostly in Western Indonesia, while
lower CSRs are observed in Eastern Indonesia. Inequalities
of CSRs in Indonesia are observed across type of health
facility (public/private), regions, places of residence, wealth
quintiles and maternal education, with the highest CSRs

in more affluent and educated groups. Widening absolute
inequalities of CS are observed across all sociodemographic
characteristics, except facility type, where CSR gaps between
public and private facilities have closed on both relative and
absolute scales.

Conclusion This study provides evidence of increasing
trends in CSRs and widening absolute inequalities in CSRs
across different sociodemographic groups of women in
Indonesia. The context of increasing CSRs across society,
however, may have resulted in more stable relative
inequalities. Improving understanding of the drivers of
these trends in Indonesia and, particularly, of women’s
and providers’ perspectives and preferences for childbirth,
should be prioritised to optimise the use of CS.

INTRODUCTION

Caesarean section (CS) is a life-saving proce-
dure during childbirth when vaginal birth
is not possible. However, CS conducted
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Key questions

What is already known?

» Caesarean section rates are increasing globally, with
limited additional benefit for women and newborns’
health.

» Despite considerable interest and investments to
increase health access for the poor in Indonesia,
trends and inequalities in the use of caesarean sec-
tion in Indonesia have not been assessed.

What are the new findings?

» Caesarean section rates have steadily increased in
the past 30 years in Indonesia.

» Increasing inequalities of caesarean section are ob-
served across the sociodemographic characteristics
examined: urban, richer and more educated women
are more likely to have a caesarean section.

» Caesarean section rates are different across settings
in Indonesia, suggesting that overuse and underuse
of caesarean section may coexist.

What do the new findings imply?

» Given the complexity of increasing absolute inequal-
ities and the coexistence of overuse and underuse
of caesarean section in Indonesia, public health pro-
grammes need to be flexible to optimise the use of
caesarean section in Indonesia.

» Monitoring practices and policies should be imple-
mented to continuously assess caesarean section
rates, and improve equitable access to quality ma-
ternity care for all women in Indonesia.

» Further qualitative research is needed to under-
stand preferences, drivers and barriers to caesarean
section across individual, family, health worker and
health system levels.

without any medical indication has not
shown to improve maternal and perinatal
outcomes.' * Instead, its potential short-term
and long-term complications such as haem-
orrhage, uterine rupture, anaesthetic related
complications as well as increased obstetric
risks in subsequent pregnancy after CS might
outweigh any risks of vaginal birth.>* CS rates
(CSRs) have increased globally over the past
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few decades. Analysis of trend data across 169 countries
shows that CSRs have doubled worldwide to 21% from
2000 to 2015, with an average annual increase of 4%.”°
Between 1990 and 2014, the highest absolute increases
occurred in Latin America (19.4%), followed by Asia
(15.1%).” Importantly, Asia had the highest average
annual increased rate of CS of 6.4% during this period.”
There is no consensus on the optimal CSR at population
or hospital level.' However, the range of 10%-15% at a
population level has been used pragmatically for interna-
tional monitoring as the benchmark to ensure maternal
and perinatal health benefits and reduce potential
harms.' **

In addition to rising CSRs, inequalities in who receives
CS exist, both within and across Countries,8 and no
population-level CSR can ensure thatall CS are conducted
in women who need it. These disparities highlight ineq-
uities in the use of CS based on a woman’s sociodemo-
graphic characteristics and where she lives. According
to the latest global estimates in 2014, CSRs ranged from
less than 1% in South Sudan to over 50% in Dominican
Republic.6 8 Likewise, within countries, wealthier and
more educated women have higher CSRs compared with
poorer and less educated women.®® Globally, CS is more
frequently used in private compared with public health
facilities, suggesting that access and financial ability are
positively correlated with higher CSRs.°

Indonesia has taken important strides to improve
maternal health (box 1. Context and maternal health
services in Indonesia); however, is also faced with chal-
lenges in combating social and health inequalities. The
wealthiest groups and those residing in Western Indo-
nesiaregions enjoy substantially higher income and better
access to healthcare, education and infrastructure, while
the Eastern Indonesia regions are still lagging behind.’™"!
These inequalities are also reflected in health indicators.
For example, a study on maternal services usage in Indo-
nesia shows that the richest women are 5.5 times more
likely to have facility-based births and three times more
likely to receive CS compared with the poorest women.'?
Furthermore, a 72-country study assessing inequalities
of CS found that the rate difference of CS in Indonesia
are 19% higher in the richest group compared with the
poorest and 9.5% higher among women living in urban
compared with rural areas.® While these studies are
crucial in shedding light on Indonesia’s CS trends and
its potential inequalities, Nababan et al'* only assessed
maternity services trends up to 2012, with primary focus
of trends in economic inequalities and Boatin et al’ only
explored the trends of CS at two time points (2002 and
2012) and only across economic status and place of resi-
dence. No previous studies have estimated trends in
inequalities of CS in Indonesia across other sociodemo-
graphic characteristics.

A holistic understanding of the various dimensions
of inequalities in CSRs in Indonesia is crucial to under-
stand the current state of CS in the country and to inform
future monitoring, policies and actions. This study aims

Box 1 Context and maternal health services in Indonesia

Indonesia is a lower middle-income country comprised of over 15000
islands, 34 provinces and 416 districts, with a population of more
than 260 million people.®? In 2018, 55.9% of the population lived in
urban areas, with 44.1% in rural areas.® In the same year, 9.8% of
Indonesians still live below the national poverty line, with 30% of
population were either poor or vulnerable in falling back to poverty.5
It is reported that around 28% and 34% of the poor live in urban and
rural areas, respectively.* Despite this demographic and economic
status, increasing rates of CS have been reported in Indonesia, rising
from 2% to 16% from 1986 to 2012."? This increase aligned with
increasing trends in facility-based birth from 22% to 73% during
the same period.'? Between 1986 and 2012, antenatal care (ANC)
coverage has also increased, from 61% to 85% for four or more visits
and from 81% to 95% for at least one visit."2

The Government of Indonesia has implemented extensive
programmes to improve maternal and neonatal health.? % This
includes the implementation of the Safe Motherhood Program in 1987
and the Village-based Midwife program in 1989. These programmes
strengthened sustainable maternal health services at village level and
assigned 54 000 new midwives across Indonesia, within 7 years of its
inception, to staff ‘small birthing units’ called maternal huts (polindes)
at the village level, which are supervised by community health
centres (puskesmas) at the subdistrict level.' % 25566 These national
initiatives were accompanied by a range of improvements to the
continuum of maternity care services and were followed by a number
of Initiatives such as the Integrated Health Post (posyandu), Mother
Friendly Movement in 1996, Making Pregnancy Safer strategy in 2000,
development of National 18 Health Indicators in 2008 and Expanding
Maternal and Neonatal Survival Program in 2011.%4°

Furthermore, Indonesia has undergone health system reform
towards Universal Health Coverage, to ensure equal access to
health services both at public and private facilities across regions
and sociodemographic groups.5>®” This reformation began with the
implementation of posteconomic crisis Social Safety Net health card
scheme in 1998 when economic crisis hit the country in 1997."°
In 2004, National Social Security System law was established and
followed by the launched of Askeskin (health insurance for the poor)
in 2005, which later transformed into Jamkesmas in 2008 to include
the near poor and Jampersal in 2011 to provide maternity insurance
for all pregnant women in Indonesia.2*?* ¢ |n 2014, the government
replaced all of these fragmented insurance schemes into one national
health insurance programme called as Jaminan Kesehatan National
(JKN) by National Agency of Social Insurance (Badan Penyelenggara
Jaminan Sosial (BPJS) Kesehatan), which intended to cover all
populations in Indonesia.®® These programmes and policy changes
have contributed directly and indirectly to increased skilled birth
attendance, referrals to health facilities and a 72% relative reduction
in the maternal mortality ratio from 446 in 1990 to 177 per 100000
live births in 2017."32 %70 Despite these improvements, maternal
mortality remains high in Indonesia compared with the neighbouring
Southeast Asian countries.®®

Indonesia’s health sector is organised at five levels; village,
subdistrict, district, province and central.? % The backbone of
Indonesia’s health sector is located at subdistrict level through
community health centres, which have subservices through
maternity hut, village health post (poskesdes) and subhealth health
centre (pustu) at the village level.?*% Based on the health service
organisation, the desired scenario for woman to access public
maternity services is through the following: pregnant women at
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Box1 Continued

village level receive free pregnancy care under the JKN scheme at
either maternity hut, village health post, subhealth health centre or
community health centres by village-based midwife and additional
monthly ANC at integrated health post to increase its coverage.? *4%
Low-risk vaginal births take place at maternity huts, with higher risk
pregnancies referred to the first-tier health facility (community health
centres or private clinics).*** When higher level care is needed,

such as instrumental vaginal birth or CS, women are referred to

the first referral hospitals (public or private) at district level. Women
will be referred further if the first referral is not able to manage the
condition, to the provincial or national referral hospitals.* ** *5 Beyond
the described ideal theoretical scenario, challenges remain in the
utilisation of health services and functional referral systems, including
use of insurance schemes among different sociodemographic
groups.?® " 787 Eyrthermore, women living in urban areas with
financial capabilities and not relying on JKN often bypass this system
to give birth at private clinics.*®

to explore trends and inequalities in CSRs in Indonesia
from 1987 to 2017. Specifically, we aimed to present
trends in CS for the whole population, and trends in CS
on relative and absolute inequalities by regions, place
of residence, type of health facility and groups (wealth
quintile and maternal education). Importantly, Hatt et
al”® found that CS in Indonesia has slightly decreased
after the economic crisis in 1997. In this paper, we would
like to see how this crisis impacted CSRs among different
groups of women.

METHODS
Source of data
This study used data from Indonesia Demographic Health
Surveillance (IDHS). IDHS is a cross-sectional, nationally
representative survey conducted every byears, led and
funded by the Government of Indonesia with the support
of the US Agency for International Development. The
survey uses standardised questionnaires and rigorous
methods for data collection by trained field workers
using face to face interviews with women aged 15-49
years old."* IDHS sampling design employed a stratified
two-stage cluster sampling method with response rates
reported to be at least 90%, which ensures representa-
tiveness of the data.'” '® The first stage of the sampling
involved selection of enumeration areas using probability
proportional to size approach where areas with larger size
have higher chance to be selected as the sample.' '° This
then followed by selecting random sample of households
within the selected enumeration areas.”” '® Ethics review
has been conducted by DHS and informed consent was
obtained from participants. Following the data collection,
the survey data were deidentified and are publicly avail-
able (https://dhsprogram.com), therefore this study is
exempted from ethics review.

We used repeated cross-sections from seven waves of
IDHS data: 1991, 1994, 1997, 2002, 2007, 2012 and 2017,
covering a span of 30 years from 1987 to 2017. The data

collected on each survey year recorded births from the
previous byears; for example, survey year 1991 covered
all birth records starting from the previous IDHS survey
in 1987. For women who gave birth multiple times
within each survey period, only the most recent birth
was included in this analysis, in order to ensure no births
were double counted.

Patient and public involvement

This study is an analysis of secondary data. Although
members of the public were surveyed, no patients or
members of the public were directly involved in its design,
conduct, reporting or dissemination.

Outcome: CS indicators

CS data are collected based on women’s self-report to a
survey question: ‘Was (NAME) delivered by caesarean,
thatis, did they cut your belly open to take the baby out?’,
which has been demonstrated as reliable.®'” The primary
outcome of this study is CSR, defined as the percentage
of all live births born by CS.

Two secondary indicators were analysed: birth rate
across different settings (percentage of all live births at
public facility, private facility or others (home or commu-
nity)) and CS timing (whether the decision for CS was
made before or after onset of labour pain). This timing
difference could be a proxy indicator to determine
whether the CS was based on maternal request or due to
pregnancy or labour complication.

Inequality assessment

Absolute inequality was estimated by calculating rate
difference (RD) in CSRs between two subgroups of
interest (eg, richest-poorest) and relative inequality
was estimated by calculating rate ratio (RR) between
sub-groups (eg, richest:poorest). Trends in inequalities
were assessed through changes in absolute and relative
inequality measures and summarised using Blakley et al’'s
inequality typology,'® where, for example, a typology of
increasing CSR, decreasing absolute inequality (RD) and
decreasing relative inequality (RR) is denoted by ‘1 CSR,
VRD, |RR.

Exposure: inequality subgroups

We estimated CSRs for each subgroup of five sociodemo-
graphic characteristics: type of health facility, regions,
place of residence, economic status and maternal educa-
tion. Type of health facility CSRs and inequalities were
estimated by comparing CS births at public and private
facilities. Regions were grouped based on the division
of six main islands in Indonesia (Java and Bali, Sumatra,
Kalimantan, Nusa Tenggara, Sulawesi, and Maluku and
Papua).”” ' CSRs and inequalities across regions were
estimated by subtracting the CSRs of Java and Bali and
Maluku and Papua, as the two regions are the most
and least developed areas in Indonesia.’* ' Inequali-
ties in place of residence measured the difference in
CSRs between women living in urban and rural loca-
tions. Maternal education was categorised by women
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with no education, or with only primary (no education
and primary), secondary and higher. Education-related
inequalities were estimated by comparing attendance
(regardless of completion) of higher to no education
and primary education. Finally, economic status was
assessed through wealth quintiles from Q1 (poorest) to
Qb (richest), with economic-related inequalities assessed
by comparing CSRs between the richest and poorest
quintiles.

Wealth quintiles were included in IDHS variables for
years 2002-2017. For survey year 1991, 1994 and 1997,
wealth quintile variables were not included, therefore
they were calculated independently using the DHS
wealth quintile construction guide.”” Wealth quintiles
were calculated using the data collected in the household
questionnaires consisting information around house-
hold ownership (eg, housing characteristics of flooring,
roofing, wall and toilet type, water source), ownership
of consumer items and other characteristics related to
economic status.”’ *' These data were then assigned to
a factor score using principal components analysis to
develop wealth quintile index from Q1 (poorest) to Qb
(richest)? %!

Statistical analysis

95% CI was used to report uncertainty of our CSRs
and inequality estimates. Calculation of the 95% CIs is
accounted for the two-stage cluster sampling design by
applying survey weights appropriately. This also made the
results representative of the national and regional corre-
sponding populations.®” All the analyses were conducted
using Stata V.16 software (StataCorp. 2019. V.16. College
Station, Texas, USA: StataCorp LLC) and all figures were
plotted using ggplot2 package in R programming soft-
ware (R Core Team (2019). R Foundation for Statistical
Computing, Vienna, Austria).

RESULTS

Trends of birth and CS, according to health facility type

Table 1 shows trends in CSRs and the inequalities of
interest over the 30-year study period. Figure 1A shows
the breakdown of births by facility type between 1991 and
2017. The proportion of women giving births at health
facilities in Indonesia has increased, especially after 1997
when economic crisis hits the country. A higher propor-
tion occurs in private facilities (in comparison to public
facilities) across all years. In 2017, the end of the study
period, 49.4% (95% CI 48.0 to 50.9) of births occurred
in private facilities, 31.2% (95% CI 30.1 to 32.4) in public
facilities and 19.3% (95% CI 18.1 to 20.7) of births
occurred outside a health facility (see online supple-
mental table 1).

Figure 1B shows trends in CSRs according to facility
type. Overall, CSRs increased from 1.6% (95% CI 1.3 to
1.9) in 1991 to 17.6% (95% CI 16.7 to 18.5) in 2017. This
increase largely occurred after 2002. For most years, CSRs
were higher in public compared with private facilities.
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Figure 1 Trends of birth and CSRs from 1991 to 2017 and regional variations on CS rates in 2017. Panel A shows trends
of births at different type of birth facility in Indonesia from 1991 to 2017, while panel B shows CSRs at different type of

birth facility. Detailed table listed on online supplemental table 1. The grey horizontal band on panel B indicates the 10%-
15% optimal range for CS at a population level, while the coloured band indicates the 95% CI of CSRs estimate at among
all births, among births at private facilities, and among births at public facilities. Panel C shows CSRs across 34 provinces in
Indonesia, listed on online supplemental table 2. CS, caesarean section; CSRs, CS rates.

However, in 2017, the CSR in public facilities fell to a
similar level as private facilities (2017 RR: 1.0 (95% CI 0.9
to 1.1)) (figure 1B).

CS inequalities based on type of health facility

Figure 2 depicts trends of CSRs across five sociodemo-
graphic characteristics and shows widening absolute
inequalities of CSRs on each sociodemographic charac-
teristics, except in type of health facility.

In terms of inequalities of CSR across health facility,
figure 2A shows from 1991 to 2012, CSRs were consis-
tently higher in public facilities (in comparison to private
facilities). In the context of greater increases in CSR in
public facilities, absolute inequality was increasing, with
relative inequalities falling (a typology of TCSR, TRD, 1
RR) between 1991 and 2012. This changed in 2017—CSR
decreased in public facilities and, as a result, were similar
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Figure 2 Trends in absolute inequalities of CS across different socioeconomic determinants in Indonesia from 1991 to 2017.
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indicates 10%-15% optimal range for CS at a population level. Detailed table listed on table 1. CS, caesarean section; CSRs,
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to the CSR observed in private facilities, which continued
on an upward trend (figure 2A, table 1). When consid-
ering the whole study period, this results in a typology
of increasing CSRs but decreasing absolute and relative
inequalities (TCSR, |RD, |RR).

Regional and provincial inequalities of CS in Indonesia
Figure 1C shows the highest CSRs (>25%), which are
observed in Western Indonesia (Java & Bali, Sumatera,
Kalimantan) and the lowest CSRs (<10%) are observed
in Eastern Indonesia (Nusa Tenggara, Sulawesi, Maluku
& Papua). Online supplemental table 2 lists the CSRs by
province in 2017.

Figure 2B shows CSR trends according to regions.
Between 1994 and 2017 (1991 data not recorded), CSRs
are increasing in each region. They are persistently
higher in the more developed regions of Java and Bali
in Western Indonesia compared with the less developed
regions of Maluku and Papua in Eastern Indonesia. For
example, in 2017, the relative inequality comparing Java
and Bali to Maluku and Papua is 2.0 (95% CI 1.5 to 2.5)
and the absolute inequality is 9.3% (95% CI 6.6% to
12.1%).

To assess how these inequalities have changed over
time, the study period can be splitin two. First, up to 2002,
there are small increases or stable in CSRs. However, after
2002 CSRs increased in all regions, but at a faster rate in
more developed regions, leading to increasing absolute
inequalities. Taking the study period as a whole, this has

led to inequalities increasing on both the absolute and
relative scale, resulting in a typology of 1CSR, 1RD, tRR.

Urban and rural inequalities of CS

Figure 2C shows CSRs in urban and rural areas. Taking
the study period as a whole, CSRs have increased in both
rural and urban areas, and CSRs are higher in urban than
rural areas. For example, in 2017, the relative inequality
comparing urban to rural areas was 1.9 (95% CI 1.7 to
2.1) and absolute inequality was 10.7% (95% CI 8.9 to
12.5).

Between 1991 and 2002 CSRs increased from 3.1%
(95% CI12.4to 4.1) to0 6.7% (95% CI 5.5 to 8.1) in urban
areas but remained stable in rural areas. Similar to the
regional trends outlined above, from 2002, there is a
clear increase in CSRs in both urban and rural areas.
Increasing rates in urban and rural areas have not led to
equitable CSRs, with increasing absolute inequality and
large (but decreasing) relative differences, resulting in a
typology of 1CSR, 1RD, |RR.

Economic and maternal education inequalities of CS in
Indonesia

Figure 2D,E shows CSRs according to wealth quintiles
and maternal education. Across the whole study period,
the advantaged groups (richest quintile and higher
education) have higher CSRs. For example, in 2017, the
relative inequality comparing women in the wealthiest

BIRTHS BY REGIONS AND WEALTH QUINTILES IN 2017

- CS birth private / public

Java and Bali
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Sulawesi

Maluku and Papua
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- Vaginal birth private / public

Vaginal birth home
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Figure 3 Differences in mode of birth by main regions, type of facility and socio-economic status in Indonesia in 2017. This
figure shows patterns in 2017 (CS birth at public and private, vaginal birth at public and private and vaginal birth at home)
based on main island divisions and wealth quintiles. It shows higher proportion of births, both vaginal and CS births, are
occurring at private facilities in Western Indonesia, but this pattern is reversed in eastern Indonesia where higher proportions
of births (vaginal and CS births) are observed at public facilities. Higher CSRs are also observed at Western Indonesia in
comparison to eastern Indonesia, where the rate of vaginal births is higher. It also demonstrates how births (vaginal and CS
births) at private facilities are increasing as economic status increases. Full table of contributing data is available in online

supplemental table 3. CS, caesarean section; CSRS, CS rates.
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quintile to the least wealthy is 4.9 (95% CI 4.1 to 5.8) and
the absolute inequality is 25.6% (95% CI 23.1 to 28.2).

For the whole study period, CSRs steadily increased in
the wealthiest quintile and higher education groups. This
was not the case in lower wealth and education groups.
Similar to the trend outlined previously in disadvantaged
geographical regions and rural areas, there was little to
no increase in CSRs prior to 2007. This led to increasing
relative and absolute wealth and education inequalities
from 1991 to 2002; a typology of TCSR, TRD, TRR.

From 2007, however, CSRs began to increase in the
lower wealth and lower education groups. This led to
absolute inequalities closing or remaining stable among
the richer (Q4) group. However, even with these CSR
increases for less advantaged social groups, absolute
inequalities comparing the most and least advantaged
groups clearly increased from 1991 to 2017 and relative
inequalities increased or remained stable, resulting in
an inequality typology of TCSR, TRD, -RR for the whole
study period.

Births across facility type, regions and wealth quintiles

Figure 3 depicts differences in mode of birth by region,
type of facility and wealth quintiles. It shows that in 2017,
higher proportions of women in Western Indonesia
(Java and Bali, Sumatra, Kalimantan) have more births
(vaginal and CS) at private compared with public facili-
ties. This trend, however, reversed in Eastern Indonesia
(Nusa Tenggara, Sulawesi, Maluku and Papua), where
higher proportions of women are observed to give births
at public compared with private facilities. Furthermore,
higher proportions of CS are also observed in Western
Indonesia as compared with Eastern Indonesia, where
proportions of vaginal births are higher. Across all

A CAESAREAN SECTION TIMING BY MAIN REGIONS IN 2017
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regions, as economic status increases, more births occur
in private than public facilities.

Timing variations in CS

The decision for CS was most often taken after the onset
of labour. Figure 4A shows that the timing of CS in every
region was decided after onset of labour, except in Maluku
and Papua regions, where more than half of CS were
decided before the labour onset (55.7%, 95% CI 39.7 to
70.5). Further analysis on timing of CS decisions based on
women’s economic status shows that in Western Indonesia,
the CSRs that were decided before the labour onset were
increasing as wealth increases (figure 4B). However, this
pattern is not observed in Eastern Indonesia.

DISCUSSION
In Indonesia, there have been substantial increases over
30 years in facility-based births (21.9% to 80.7%) and
CSRs (1.6% to 17.6%). Large variations in CSRs in Indo-
nesia are observed across regions, type of health facility,
place of residence, wealth quintiles and maternal educa-
tion, indicating that likely overuse and underuse of CS
coexist. Higher CSRs are observed mostly in the more
developed Western Indonesia, while lower CSRs are
observed in Eastern Indonesia. Similarly, highest CSRs
are found in urban, more educated, affluent or advan-
taged groups. Alarmingly, absolute inequalities of CS
have widened during the last three decades across all
sociodemographic characteristics examined, except type
of health facility, where CSRs are similar in public and
private facilities in 2017.

Health policies and insurance scheme transforma-
tions have contributed substantially to the increase of
facility-based births in Indonesia in the past 30years.

B CAESAREAN SECTION TIMING BY REGIONS AND WEALTH QUINTILES IN 2017
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Figure 4 CS timing across regions and economic status. Panel A shows CS timing across main regions, based on major
island divisions in Indonesia (Java and Bali, Sumatra, Kalimantan, Nusa Tenggara, Sulawesi, Maluku and Papua). Panel B
shows CS timing across main regions and economic status in Indonesia. Full table can be seen in online supplemental table 4.

CS,caesarean section.
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The implementation of The Indonesian Village Midwife
Program in 1989, which still continues through 2020, to
ensure ‘a midwife in every village’ has increased skilled
birth attendance, home births attended by professional
and facility-based births after 1991."> ** Insurance
scheme transformations further strengthened these
improvements. For example, the implementation of
health insurance scheme post economic crisis called
Social Safety Net in 1998 has increased utilisation of
healthcare by the poorest by 6.5%.% ** Additionally, poor
women with Jamkesmas (health insurance for the poor
and near poor) are 17% more likely to have skilled birth
attendance and 19% more likely to give birth at health
facilities.”’” A recent published study also found that
enrolment in Jaminan Kesehatan National (national
health insurance) has increased utilisation of maternal
health services (antenatal care 4+visitsby 7.4%, facility-
based births by 10.2%, skilled birth attendance by 3.0%
and postnatal care by 4.0%), with larger impact among
women live in Eastern Indonesia and among poor
women.*

The increase in facility-based births also coincides with
increases in CS, which aligns with the trend of overmed-
icalisation once women enter the health facility. Since
1991, CSRs rose consistently, except from 1997 to 2002
when the economic crisis hits Indonesia. While this
economic crisis does not seem to be associated with any
reductions of facility-based birth (figure 1A)," there is a
slight downward trend or stagnation of the CS following
this recession, which is more accentuated among the
disadvantaged groups across each five characteristics in
the same period (figure 3). After the economic crisis,
CSRs continued to steadily increase (figure 1B). Although
the data do not allow to infer casualty, we hypothesised
that the health insurance schemes targeting the poor
may have had some effect on CS, particularly since 2002
where there is a clear increase of CS in rural areas, among
the women in the poorest quintiles, and in no educated
or only primary educated women. However, widening
gaps persist in CSRs between the advantaged and disad-
vantaged groups (figure 3).

Similar to global trends, this study found that CS
in Indonesia is increasing with widening inequalities
across regions, place of residence, wealth quintiles and
maternal education. As in most countries such as in
Ghana, Nigeria, Vietnam, Brazil, in Indonesia, CSRs are
higher in Western Indonesia, urban areas, and among
richer, more educated women.® **** The reason why
CSRs are increasing and are higher in these popula-
tions may vary by context, but intersectional character-
istics between living in more affluent areas coupled with
higher education and financial capability may increase
women’s exposure to information, societal views and
even fashions (e.g. media, internet, women’s maga-
zines) on options and autonomy to choose for mode of
childbirth, which may shift their preference towards CS
compared with vaginal births.** Research into under-
standing the reasons and dynamics underpinning this

trend are urgently needed to design interventions to
optimise the use of CS.

It is important to note that the current COVID-19
pandemic might further exacerbate the increase of CS in
Indonesia, especially in light of conflicting information
between media and national guidelines, where media
reported that all pregnant women are mandated to have
CS during the pandemic despite risk-based decision-
making suggested by the national guidelines.” ™ The
current pandemic serves as an important reminder in
understanding the main drivers of increasing CS and its
inequalities in Indonesia, which could be then used to
optimise CS use in the country.

In Indonesia, more women gave birth in private facili-
ties compared with public facilities. This is divergent from
the situation in other countries in Africa, Latin America
and Asia, where private facility births have only begun
increasing in recent years.”* There might be several
factors contributing to higher births at private facilities
in Indonesia, including insurance schemes and women’s
preferences. Indonesia’s insurance health system allows
women to choose their health facility (public or private),
provided that the facility has cooperated with the insur-
ance company to accept insured patients and most private
facilities do.” ** Preferences for private facilities due to
reputation, especially in urban areas,*® may translate in
to higher proportions of women giving birth at private
instead of public facilities. Unlike the trend on facility-
based births; however, the CSRs were higher across time
in public compared with private facilities, exceptin 2017,
when the rates are similar. This trend is unique compared
with other countries in the world where CSRs are higher
at private compared with public facilities.” While there are
no existing studies explaining this trend, some possible
causes for this are that women in Indonesia might not
request to have CS or see advantages of CS as women in
other countries.*”” Further research is needed to under-
stand this unique trend in Indonesia. It is also important
to note that the decrease of CS in public facilities and the
increase of CS in private facilities during the last 30 years
(figure 1B) could also be due to insurance schemes and
women’s preference for private services. Thus, this does
not eliminate future possibility where private facility’s
CSRs are higher compared with public facilities.

This study found that the proportion of CS decided
before labour onset in Western Indonesia was increasing
as wealth increases. The proportion of CS before labour
onset may act as a proxy indicator for maternal request,
therefore, our analysis may suggest that women’s request
for CS is higher among richer women and in more
advantaged areas. While there is currently no research
exploring women’s motivations for requesting a CS in
Indonesia, studies from other countries have described
that women’s preferences for CS are due to fear of labour
pain, previous painful childbirth, previous CS, perceived
pregnancy risk, CS deemed as ‘safer, quick, painless and
easy’ than vaginal birth, prioritising women and baby’s
health and women’s ‘right to choose’ CS.* Further
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research is needed to understand women’s opinions and
views related to CS in Indonesia. An improved under-
standing of these views could lead to the development
of health education materials that communicate the pros
and cons of different modes of birth.

Factors related to the health systems, facilities and
providers might also influence the CSRs.*” Research
conducted in other settings found that some health
providers prefer CS to vaginal birth due to uncertain-
ties in birth timing, belief that CS is a safer option, risk
of complications during vaginal birth, fear of litiga-
tion, women’s autonomy, financial incentives, personal
convenience and not enough labour rooms at the
facility.*® °' ® Indonesia’s health system might also unin-
tentionally reward health providers to undertake CS, as
higher payments for CS compared with vaginal birth is
routine in the country. Therefore, Indonesia’s future
increasing CSRs might also be due to its health system
and further research into factors related to providers and
their views are warranted.

Implications for future policies, programmes and research

A key implication of this study is that CSRs are highly vari-
able across different settings in Indonesia, which suggests
both potential overuse and underuse. Therefore, any
public health programme would need to be flexible
to optimise use of CS. This includes simultaneously
implementing measures to reduce medically unindi-
cated CS among populations with potential overuse and
improve access to safe CS in areas where underuse may
be suspected, specifically in Eastern Indonesia. Recent
systematic reviews have summarised types of non-clinical
interventions to optimise CS use, intervening at different
levels from women and families, healthcare providers,
to health systems.”** These interventions include child-
birth preparation programmes for women and families,
implementation of clinical guidelines and protocols,
mandatory second opinion for CS, audit and feedback,
equalising fees across mode of births and implementa-
tion of collaborative models care at health system level.”*
Additionally, monitoring CSRs and policies at health
facility, regional and national level should be imple-
mented. WHO has recommended the use of Robson clas-
sification to evaluate, monitor and compare CSRs.' %
The Robson classification system classifies all women into
one of 10 groups based on give obstetric characteristics
(parity, number of foetuses, previous CS, onset of labour
and gestational age).”® Furthermore, the national moni-
toring should include potential CS inequalities across
different dimensions, such as main islands, provinces,
urban and rural residence, economic status and educa-
tion.”® *® These disaggregated data are crucial ‘to iden-
tify where and why inequalities exist’ and ensure that
public health programmes are responsive to health
equity needs by continuously tailoring action according
to local evidence and data.’® Finally, qualitative research
is needed to understand preferences, drivers and barriers
to undertake CS at individual, family, provider and health

system levels. This will facilitate the development of
context-appropriate interventions to optimise CS use at
different settings in Indonesia.

Strengths and limitations

To our knowledge, this study is the first comprehensive
study exploring CS trends and inequalities in Indonesia
for the past 30years. The study used large nationally
representative data to examine CS trends and inequali-
ties. This is the first analysis interpreting how inequalities
are increasing and decreasing in Indonesia and provides
critical evidence of an increasing trend and worsening
inequalities of CS throughout several geographic and
sociodemographic dimensions.

This study also has some limitations. First, the data
do not include the indications for CS, therefore, we
cannot estimate the proportions of medically indicated
or unindicated CS or conduct further analyses based
on obstetric characteristics, such as exploring CSRs by
Robson group.60 %l While we have used information of the
timing of the CS (before or after the labour pain onset),
which is available in the 2017 IDHS data, as a proxy
indicator for CS by maternal request or due to compli-
cations, we cannot reliably ensure the clinical nature of
either timing. Finally, despite the clear inequalities of
CS captured in this study based on different sociodemo-
graphic characteristics, there could be other character-
istics in which CS inequalities may be observed among
different groups of women in Indonesia, such as religion.

CONCLUSION

At the national level, the CSR in Indonesia has increased
from 1.6% in 1991 to 17.6% 2017. By exploring CSRs
among different subgroups, we found that the national
average hides wide and increasing inequalities across
different sociodemographic groups of women suggesting
that overuse and underuse coexist. Monitoring inequal-
ities in CS is critical to optimise CS use, achieve equity
in maternity services and Universal Health Coverage.
Improving understanding of the underlying crucial
drivers for these trends in Indonesia and, particularly, of
women’s and providers’ perspectives and preferences for
childbirth should be prioritised to optimise the use of CS.
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