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Abstract

Introduction

Millennium Development Goal (MDG) 4 calls for reducing mortality of children under-five

years by two-thirds by 2015. Indonesia is on track to officially meet the MDG 4 targets by

2015 but progress has been far from universal. It has been argued that national level statis-

tics, on which MDG 4 relies, obscure persistent health inequities within the country. Particu-

larly inequities in child health are a major global public health challenge both for achieving

MDG 4 in 2015 and beyond. This review aims to map out the situation of MDG 4 with re-

spect to disadvantaged populations in Indonesia applying the Social Determinants of Health

(SDH) framework. The specific objectives are to answer: Who are the disadvantaged popu-

lations? Where do they live? And why and how is the inequitable distribution of health ex-

plained in terms of the SDH framework?

Methods and Findings

We retrieved studies through a systematic review of peer-reviewed and gray literature pub-

lished in 1995-2014. The PRISMA-Equity 2012 statement was adapted to guide the methods

of this review. The dependent variables were MDG 4-related indicators; the independent var-

iable “disadvantaged populations”was defined by different categories of social differentiation

using PROGRESS. Included texts were analyzed following the guidelines for deductive con-

tent analysis operationalized on the basis of the SDH framework. We identified 83 studies

establishing evidence onmore than 40 different determinants hindering an equitable distribu-

tion of child health in Indonesia. The most prominent determinants arise from the shortcom-

ings within the rural health care system, the repercussions of food poverty coupled with low

health literacy among parents, the impact of low household decision-making power of moth-

ers, and the consequences of high persistent use of traditional birth attendants among

ethnic minorities.
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Conclusion

This review calls for enhanced understanding of the determinants and pathways that create,

detain, and overcome inequities in child health in resource constraint settings like Indonesia

and the promotion of actionable health policy recommendations and tailored investments.

INTRODUCTION
In 2000, the 193 United Nations member states and 23 international organizations signed the
Millennium Declaration and thus committed themselves to achieve eight Millennium Develop-
ment Goals (MDGs) by the year 2015. The MDGs represent the biggest commitment in history
to roll back global poverty and disease. Three of these goals (MDG 4, 5, and 6) are directly re-
lated to health. The fourth goal (MDG 4) is targeted at reducing by two-thirds, between 1990
and 2015, the mortality in children younger than five years [1]. Infant and child mortality rates
are key indicators of child health and the overall socioeconomic development of a country.
Even tough child mortality dropped worldwide by 41% (from 87 to 51 deaths per 1,000 live
births between the years 1990 to 2011), it is still unacceptably high in many parts of the world.
In 2011, 6,9 million children under the age of five died from mostly preventable causes. Only
27 out of 138 countries are projected to eventually achieve MDG 4 in 2015 [2, 3]. Four out of
every five deaths below the age of five continue to occur in Sub-Saharan Africa and Central
and Southern Asia. With the current speed of annual reduction in under-five mortality (3.9%)
it will take until the year 2028 until MDG 4 is achieved globally [4]. Despite strong global ef-
forts and accumulated evidence of what causes, prevents, and treats common childhood dis-
eases, it remains a challenge to apply these lessons learnt and reduce child mortality in many
low- and middle-income country (LMIC) settings.

It has been argued that achieving MDG 4 does not necessarily imply that the overall tenor
of the Millennium Declaration (namely to address the development needs of the most under-
served and disadvantaged segments of society) is met. The MDG 4 indicators are “equity
blind” as they are simply the raw averages of a country’s national under-five mortality or im-
munization rates and unable to distinguish between a “just” and “unjust” distribution of the
burden of child mortality among different population groups within each country [5]. Particu-
larly with the soon approaching deadline of December 31st 2015 there is a growing concern
that persisting health inequities and unfavorable social determinants of health (SDH) might be
major factors that eventually prevent the achievement of the MDG 4 targets in many countries.
For instance, a 2010 UNICEF report revealed that in developing countries showing overall re-
ductions in under-five mortality, inequities in child mortality outcomes between the poorest
and the richest households still persisted by more than ten per cent [6].

National statistics show that child health is steadily improving in Indonesia and the country
is currently regarded to be on track to achieve MDG 4 as it is increasing the measles immuniza-
tion rate among one-year olds and reducing its under-five mortality rate from 97 to 32 as well
as its infant morality rate from 68 to 23 deaths per 1,000 life births until 2015 [7]. But progress
is not universal and on sub-national level Indonesia shows wide intra-country disparities in
many child health indicators. This might indicate inequitable access to and provisions of health
services across its provinces and districts and is not always translated into the aggregated na-
tional-level statistics on which MDG 4 relies [8]. Unavailability of reliable data sources remains
as an obstacle for measuring the progress of MDG 4, not only due to Indonesia’s vast geograph-
ical and socio-demographic characteristics and recurrent natural and political crises but
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foremost due to the lack of health information systems and the lacking awareness to establish
and maintain such systems. Achieving MDG 4 in an equitable manner will be a major chal-
lenge for both researchers and policy makers until 2015 and beyond. In light of this, the aim of
this systematic review is to map the situation of MDG 4 with respect to disadvantaged popula-
tions in Indonesia applying the SDH framework. The specific objectives are to answer the fol-
lowing:Who are the disadvantaged populations?Where do they live? And, why and how is the
inequitable distribution of children’s’ health explained in terms of the SDH framework?

METHODS
A systematic review based on the PRISMA-Equity 2012 statement (Preferred Reporting Items
for Systematic reviews and Meta-Analysis with a focus on health Equity) was adapted to guide
the methods of this study [9] (S1 PRISMA Checklist). To our knowledge, a similar systematic
review on child health inequities in Indonesia does not exist. This review is part of the EPI-4
project (Evidence for Policy and Implementation) designed to increase awareness and improve
scientific evidence for an equitable achievement of the health-related MDGs 4, 5 and 6 in
China, India, Indonesia and Vietnam [10].

Definitions
The dependent variables of interest were MDG 4-related indicators such as under-five mortali-
ty, infant mortality, neonatal mortality and the immunization status of under-five year-olds.
The majority of child deaths occur among so-called “disadvantaged populations”. Those are
per definition denied benefits or services to achieve good health because of “irrelevant” charac-
teristics [11] or they simply lack the capability to achieve health due to inadequate social ar-
rangements [12]. Inequities in health are the consequence of an unfair distribution of power,
money, resources and finally health services as well as the overall conditions of everyday life
which constitute the SDH—in other words: the conditions in which people are born, grow,
live, work, and age [13, 14]. This independent variable “disadvantaged populations” was de-
fined by different categories of social differentiation using the mnemonic “PROGRESS” which
is an acronym for Place of residence, Race/ethnicity, Occupation, Gender, Religion, Education,
Socioeconomic status and Social capital [15]. These equity-related “PROGRESS” categories
were particularly chosen based on their relevancy to the SDH framework (Fig 1) launched by
the WHO Commission on Social Determinants of Health in 2005 [13].

Fig 1. WHO Social Determinants of Health Framework.

doi:10.1371/journal.pone.0123629.g001
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Sources
This review considered both electronic databases and the gray literatures. Three databases were
searched: PubMed (http://www.ncbi.nlm.nih.gov/pmc/), Popline (http://www.popline.org) and
JSTOR (http://www.jstor.org) to cover biomedical, reproductive health, and the social sciences /
humanities literatures, respectively. Gray literature was manually searched for from databases of
Indonesian governmental institutions and international non-governmental organizations. A de-
tailed search syntax with key words used is presented in the supporting information (S1 Search
Syntax). We included only publications in English and those published during 1995-May 2014.

Eligibility Criteria and Identification of Studies
Eligibility for inclusion was restricted to the following criteria and fulfilling only one exclusion
criterion was sufficient to exclude a study from the review:

• Study Site: Indonesia (national, provincial and district level
studies, including multi-country studies where Indonesia was
included).

• Design: Quantitative observational studies with a case-control,
cross-sectional or cohort design, descriptive studies as well as
qualitative studies were included; reviews and systematic reviews
as well as economic evaluation and any experimental studies such as
RCTs or clinical trials were excluded. Conference papers and pro-
ceedings, working papers, project descriptions and editorials or
commentaries were also not eligible for inclusion.

• Outcome: an article should address any MDG 4-related indicator as
described above.

• Relatedness: an article should address any of the components of the
SDH framework (structural determinants or intermediary determi-
nants); or it should include any cause, determinant, risk factor, or
other explanation for child health inequity; or it should address
one or more disadvantaged group(s) or one or more factor(s) that
cause a disadvantage.

In the first level of screening, titles, abstracts and keywords were screened according to the
eligibility criteria mentioned above. In the second level, full text articles of studies fulfilling the
first screening level criteria were obtained and evaluated to be included in the review. Two in-
dependent reviewers (J. S. and N. N.) reviewed all titles, abstracts and full-texts; disagreements
were settled by consensus to the other co-authors (S.W. and H. K). The reference management
software EndNote version X6 was used to import and manage all literatures for this review.

Data Analysis
In this study, the selected studies were analyzed following the guidelines for deductive content
analysis. Deductive content analysis is used when the structure of analysis is operationalized on
the basis of existing knowledge, theories, or models [16]. In our study the SDH framework
served as the point of departure. The type of determinant represents the basis for the categori-
zation and coding process. We used content analysis because it is a widely used qualitative re-
search technique in public health researches and it provides an opportunity to make replicable
and valid inferences from data to its context and to construct a practical guide to action for
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policy makers [17]. Because a meta-analysis was not possible to perform (due to the heteroge-
neity of the results) we chose to present the findings as a narrative synthesis [18].

RESULTS

Flow of included studies
Our search returned a total of 5204 studies from three databases. After applying the first level
of screening, 131 studies were identified as potentially relevant. When applying the second
screening level, 83 studies (78 peer-reviewed articles and 5 gray reports) were identified and in-
cluded for data extraction and analysis. Of the 78 included studies, ten applied a qualitative
study design while 68 used quantitative methods. The whole flow of included studies according
to the PRISMA-Equity guidelines is shown in Fig 2. In this section, we will present the results
for each structural (place of residence, income, education, gender, ethnicity) and intermediary
(material circumstances, behaviors and biological factors, psychosocial, health care system) de-
terminant of child health based on the SDH framework (Fig 1). In this sense, we do not treat
structural and intermediary determinants as independent constructs but rather as dependent
ones by nesting the results on intermediary determinants within the structural ones.

Place of residence
Our review identified 40 studies dealing with how the type of community, i.e. rural or urban,
influences child health via a set of intermediary determinants such as material circumstances,
behaviors and biological factors, psychosocial factors and the health care system. This is sum-
marized in “Table 1”. Our results show that even though the rural-urban gap in child health in-
equalities decreased over time, the under-five survival in the peripheral remote areas in the
outer islands still lag behind the progress made by urban areas in the central Java-Bali regions.
The malfunctions within the rural health care system stand out as one of the most prominent
social determinants of child health inequities in Indonesia.

Material circumstances. Environmental determinants have been identified as a leading
contributor to rural child health. Four records found an association between poor household
and community infrastructures such as the lack of toilet facilities and piped sewage systems, ab-
sence of waste disposal systems or non-access to clean piped water and poor child health in
rural Indonesia [19–22].

Mellington and Cameron showed that having a toilet and having piped water significantly
decreases the probability of child mortality in rural settings by 6.2% and 3.3%, respectively [19].
A similar conclusion was drawn from a study by Semba et al., which characterized the relation-
ship between the presence of an improved latrine with diarrheal disease and under-five mortali-
ty. The study showed that in rural families open defecation and unimproved latrines are closely

Fig 2. Flow of Included Studies.

doi:10.1371/journal.pone.0123629.g002
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associated with a history of diarrhea and under-five child mortality; i.e. more than half of the
households in rural Indonesia do not have an improved latrine and every tenths of these have
experienced a history of under-five mortality [20]. A study by Paknawin-Mock et al. showed the
contribution of community-level services and infrastructure on early childhood growth among
tea plantation communities in Bandung inWest Java and concluded that environmental sanita-
tion—foremost the quality of community water sources and garbage standards had a positive
effect on child growth and development [21]. A report by Statistics Indonesia (Badan Pusat Sta-
tistik, BPS) likewise pointed out that despite the fact that universal access to safe drinking water
and environmental sanitation has been defined as national developing goals, large differences
between rural and urban households still persist conceding rural households at a greater disad-
vantage [22].

Our review also identified four sources, which argued that living in rural settings poses a
risk factor for malnutrition [23–26]. The studies by Sari et al. [23] and Semba et al. [24]—both
based on data from the 2003 wave of the Nutritional Surveillance System (NSS) found that the
prevalence of stunting—chronic malnutrition manifested in growth failure, is higher in rural
areas (range 30%–50%)—than in urban slum areas. This might indicate that the quality and
quantity of foods provided for children varies substantially across the Indonesian archipelago.
Another study by Ng et al. explored complementary feeding indicators and determinants of
poor feeding practices based on the 2007 Indonesian Demographic and Health Survey (IDHS)
and found that there are vast geographic differences regarding children’s dietary diversity. For
instance, infants living in Java and Bali were less likely to be fed more than four different food
groups compared to infants from outer Java and Bali indicating that there are different food
cultures or beliefs about which foods are appropriate for infants in different rural regions in In-
donesia [25]. According to two studies, there was a higher prevalence of moderate and severe
under nutrition, inadequate iodized salt consumption, and lower consumption of micronutri-
ent-rich foods in rural Indonesian settings [22, 26]. The later was especially difficult to access
and afford in remote rural settings. In contrary, Doak et al. and Oddo et al. identified a strong
urban effect on the existence of a dual burden of malnutrition—the coexistence of over- and
underweight individuals in the same household, in Indonesia [27, 28]. Urban households were
three times more likely to be affected by dual burden of malnutrition compared to their rural
counterparts [27]. The double burden of malnutrition phenomenon is, however, spreading
across rural areas as they progress economically, putting especially stunted children with over-
weight mothers at particular risk [28].

Behaviors and biological factors. A body of research has been published on child health
promoting behaviors such as vaccination and immunization, uptake of nutritional supple-
mentation, and compliance to recommendations for breastfeeding among rural Indonesians
[22, 26, 29–40].

Table 1. Place of Residence and Child Health in Indonesia.

Material Circumstances Behaviors and Biological Factors Psychosocial
Factors

Health System

Rural Poor household and
community infrastructure [19–
22]; Malnutrition [22–26]

Low vaccination uptake [7, 29–35, 41];
Low nutritional supplementation [36, 37,
40]; High exclusive breastfeeding [38–40]

Non-acceptance of
childhood
immunization [35]

Long distance to health facilities [7, 19,
30–32, 41–49]; Low quality of health
facilities [35, 48, 50–54]; High number of
inactive or closed clinics [21, 42, 43]; Low
utilization of services [7, 30–33, 35, 36,
41–45, 51, 55–57]

Urban Double burden of malnutrition
[27, 28]

Low exclusive breastfeeding and
malnutrition [39]

No studies found No studies found

doi:10.1371/journal.pone.0123629.t001
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Indonesia’s 2004, 2010 and 2011 MDG achievement reports presented a persisting rural-
urban gap in childhood vaccination uptake [29, 30]. The percentage of 1-year-old children im-
munized against measles increased from 45 to 87 percent from 1991 to 2011. Yet in 2011, 18
provinces felt below the national measles vaccination coverage rate of 75%. Rural settings in
North Sumatra, Aceh and Papua showed only a coverage rate ranging from 30 to 50% whereas
almost 100 per cent of children received a timely measles vaccination in the Yogyakarta Special
Region [7]. Other studies identified that in 16 out of 33 provinces, the first dose of measles vacci-
nation was administered to only 69% of children in rural areas in contrast to more than 80% of
children in urban settings. The greatest differentials have been ascribed to Maluku and Papua
which are predominantly rural regions with high poverty rates [32]. Further, Fernandez et al.
showed that the vaccination coverage for all twelve childhood vaccinations listed in the Indone-
sian vaccination plan was significantly higher among urban children [31, 32]. Despite varying
numbers on the provision of immunization to children in different data sources, it remains evi-
dent that there is great need to introduce measures that will close the persistent rural-urban
gaps for childhood vaccination uptake especially for tetanus vaccinations [33], hemophilus in-
fluenza type b and pneumococcal vaccinations to prevent deaths due to acute respiratory infec-
tions (ARI) and central nervous system infections among infants [34].

While the majority of studies dealt with vaccination coverage, a study by Serquina-Ramiro
et al. investigated in which way the type of community influences parents’ acceptance of child-
hood immunizations. The authors revealed that parents from urban areas or parents migrating
from rural to urban settings were more likely to accept vaccinations and use services and pro-
grams more often than parents who had only access to the limited resources of the restricted
social networks in rural villages [35].

Two articles researched on the impact of iron and folic acid (IFA) and Vitamin A nutrition-
al supplementation during pregnancy on child mortality in rural and urban settings in Indone-
sia [36, 37]. Dibley et al. [36] and Titaley et al. [37] identified a regional variation in the risk of
death during the first five years with higher mortality in rural compared to urban areas. The
mortality differentials could be attributed to the protective effect of IFA taken by urban moth-
ers during pregnancy that lowers the risk of neonatal, infant and under-five deaths by 39, 34
and 34%, respectively.

The advantages of exclusive breast-feeding (EBF) and the risks of morbidity and mortality
from untimely use of breast milk substitutes among children have been well documented for In-
donesia. About 40% of all infants younger than 6 months have been exclusively breastfed in In-
donesia. EBF was less frequent in urban areas compared to rural areas. About every fifth infant
received formula milk and 45% received complementary foods in rural areas in Indonesia, com-
pared to 52% and 67% respectively in urban areas [39]. Yet, two out of five breastfed infants in
Indonesia suffered frommicronutrient deficiencies and anemia [38, 39]. A study by Dijkhuizen
et al. pointed out that breast milk poses a key-connecting factor between the micronutrient sta-
tus of lactating mothers and that of their breastfed infants. This is of special importance when
the mother already suffers from conditions such as Vitamin A, iron and zinc deficiencies and
thus posed a risk for transferring nutrient deficiencies or anemia onto the child [40]. This phe-
nomenon of coexisting micronutrient deficiencies among mothers and children was both com-
mon in rural and urban Indonesia but has different causes: in rural areas this is caused by high
EBF rates and low nutritional supplementation among mothers and children while in urban
areas the early termination of EBF and the high use of commercial foods constitutes missed op-
portunities for health benefits and mortality reductions deriving from EBF [38]. In sum, subop-
timum new-born and infant feeding practices and the subsequent effects on child health differed
in rural and urban populations and requires different attention from health care workers, food
industry and policy makers [39].
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Psychosocial Factors. We could only identify one study on the influence of psychosocial
factors such as peer pressure and the presence of high social cohesion on measles immuniza-
tion acceptance among mothers [35]. The study revealed that the majority of mothers in rural
villages in Purworejo district in Central Java, who got their child vaccinated (87%) and those
with unimmunized children (70%), felt pressured or forced in their decision-making process.
Village heads, religious leaders, neighbors or traditional midwifes play an important role in pa-
rent’s decision-making process whether to (or not to) accept immunization for their children.
Close social relations, less access to resources and restricting traditional norms predominantly
characterized rural areas. Urban areas include wider social networks and information re-
sources, which can positively affect childhood immunization rates.

Health Care System. The relationship between child health inequities and characteristics
of the Indonesian rural health care system, such as access and availability of health centers, the
quality of services, and the utilization of care, is documented by nearly 30 publications.

The Indonesian government gave continuous high priority to increase the number of com-
munity health care centers in remote areas in order to tackle the persistent low availability and
accessibility of services for rural populations [7, 29, 30, 41]. Several studies identified that a
long physical distance coupled with poor infrastructure and time constraints were strong pre-
dictors for children missing out Vitamin A supplementation, diphtheria-pertussis-tetanus
(DPT) immunizations, oral poliovirus (OPV) immunizations [42, 43], measles vaccinations
[31, 32, 42], or not receiving postnatal care services [44–49]. One study stated that adding 100
extra health care centers in rural provinces would decrease the probability of a mother losing a
child by only 1.1 percentage points whereas urban provinces would benefit almost ten times
more [19]. This illustrates how persistent child health inequalities between rural and urban set-
tings in Indonesia are, and how little benefit comes from a greater quantity of health facilities if
people remain geographically isolated from them.

Lack in quantity and availability, of trained health staff as well as structural and internal
quality of facilities are major obstacles for child health in rural Indonesian settings. A physician
in Indonesia is on average responsible for 6000 patients, and the ratio is worse in rural area.
This constitutes the second lowest physician-to-population ration in the Asia Pacific region
[50]. Major obstacles for this staffing gap are insufficient incentive packages to attract physi-
cians, nurses and midwife to work in remote areas [50]. When the Indonesian government en-
acted a zero-growth policy in 1992, the number of facilities lacking a medical doctor and a
trained midwife increased in the rural outer Java-Bali regions [51]. However, the number of
nurses did not decrease but many nurses only received insufficient training and material re-
sources to offer good quality care [51, 52]. Moreover, there has been an imbalance in the num-
ber of public and private health care providers in rural compared to urban areas. Children
from rural regions were more likely delivered or treated by non-formal health care providers
such as a traditional birth attendant (TBA), or at public facilities compared to children from
urban areas that receive, presumably, higher quality care from the private sector [48, 53, 54].
Many rural health posts—the posyandus, were closed or not active [21, 42, 43]. This has been
identified as a leading cause for children missing out on crucial survival interventions [42].

Three studies have researched the structural and internal quality of rural health care services
and facilities in Indonesia [35, 51, 52]. Many public facilities lacked clean water sources, func-
tioning instruments such as microscopes or means to sterilize equipment [51]; misuse and
overuse of pharmaceuticals and utensils has also been reported [52]. Lost opportunities for
childhood vaccinations have been manifold in rural settings due to problems regarding stock-
ing, transportation and organization of immunization services. Only one-third of health cen-
ters have essential vaccines in stock [51]; in many cases the cold chain lasts until the
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community health center—the puskesmas, or the sub-health center—the pustu, but rarely until
the midwife, who is the first contact point to the village population [35, 51].

Unavailability, poor access and poor quality of rural health care services subsequently led to
low utilization of child health care in rural Indonesia [7, 30, 33, 41]. Common examples for low
service utilization in rural settings were low usage of ante- and postnatal care [7, 30, 41, 44–46],
low uptake of vaccination and nutritional supplementation programs [31, 32, 35, 36, 42, 43, 51,
55]. It has also been reported that in many rural villages, there were ten times more traditional
birth attendants compared to midwives. Consequently, outpatient care and institutional deliver-
ies with skilled birth attendants are outnumbered by home deliveries assisted by unskilled tradi-
tional birth attendants putting children and likewise mothers at higher risk of morbidity and
mortality [48, 49, 56]. One study showed that the introduction of a maternal and child health
handbook (MCHH) was an effective measure to increase service utilization for pre- and postna-
tal care and to establish a continuum of care for mothers and newborn children in rural areas in
Indonesia [57].

Income
Our review has identified 51 studies that provide information on how higher income and
higher social status are linked to better health or—vice versa, how material deprivation and
poverty construct poor health through different intermediary determinants. These results are
shown in “Table 2”.

Our review supported the general notion that the greater the gaps between the richest and
poorest people are, the greater the differences in health are. Many studies could observe a so-
cioeconomic gradient in health even after adjusting for proxies of socioeconomic status such as
education. We are not aware of any studies dealing with a reverse causation, i.e. a loss of in-
come because parents have to stay at home to take care of ill children. Also, we could only find
very little evidence how occupation—i.e. risky types of labor, occupational hazards, working in
the informal sector, or being unemployed, influenced child health in Indonesia [58, 59]. Food
poverty and food insecurity related to material deprivation stemmed out as one of the most
prominent social determinants of child malnutrition and ill health in Indonesia.

Material circumstances. Many studies showed that child malnutrition and food poverty
and insecurity were directly linked to household material circumstances as well as the food sys-
tem at macro level. Food insecurity arises when there is no physical or socioeconomic access to
sufficient, safe and nutritious foods that meet the dietary needs and individual food preferences.
Food poverty can emerge due to either the unavailability of food, inadequate and low purchas-
ing power, or inappropriate utilization at the household level. In Indonesia it was shown that

Table 2. Income and Child Health in Indonesia.

Material Circumstances Behaviors and Biological
Factors

Psychosocial
Factors

Health System

Low
Income

Malnutrition and food insecurity [23,
26, 60–70]; Poor household
infrastructure and lack of facilities [19,
71]; Reduced child care [59, 70, 72]

Nutritional status and parental
smoking [20, 23, 65, 69, 77–
80]; Reduced child care [25, 36,
44, 45, 61, 75, 76]

High social cohesion
and psychosocial
stress [71, 73, 74]

Less utilization and low quality neonatal
and child curative health care [7, 29, 30,
33, 35, 36, 41, 45–49, 51, 53, 81, 82];
Low consultation of skilled birth
attendant and home births [32, 33, 47–
49, 84]; Discriminatory behavior of
health care staff [51, 85–87]

High
Income

Overweight and double burden of
malnutrition [28, 73, 74]

Less breastfeeding and
increased bottle-feeding [25, 38,
73–75]

No studies found No studies found

doi:10.1371/journal.pone.0123629.t002
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low purchasing power leads to the consumption of fewer meals per day [60, 61] and to low-qual-
ity food consumption or low-quality supplementary foods consumption [26, 62–64]. Greater ex-
penditure on fruits and vegetables and animal-source and non-grain foods lowered the risk of
child stunting and is associated with less under-five mortality [23, 65]. Several studies by Semba
et al. stated that non-utilization of iodized salt increases the risk of malnutrition and child mor-
tality [66], that non-consumption of iron-fortified foods such as milk and noodles increase the
risk of stunting and anemia [67, 68], and that the inability to purchase safe drinking water was
associated with child morbidity and mortality, especially in urban slums [69]. Bardosono et al.
stated that reducing the quantity and quality of food consumption are strong determinants of
child malnutrition during economic crises where already deprived households are put on addi-
tional risks [70]. Poor household living conditions and infrastructures arising as a consequence
of low socioeconomic status were also pervading structural determinants of child health in Indo-
nesia. A lack of basic household facilities such as a toilet, piped drinking water or a waste dispos-
al system was mentioned by two studies [19, 71]. However, in line with results presented earlier,
high income and thus a higher weekly per capita expenditure on food could pose risks for the
emergence of a dual burden of malnutrition [28].

We could also identify how difficulties in combining childcare and work affected child
health. In Indonesia, women are considered the primary caregiver to the child. Still, around
60% of mothers in Central Java are involved in income generating work [72]. Maternal em-
ployment outside the house can be protective for child health since it raises the household in-
come and the general welfare of the family. However, several studies have reported that having
a working mother was also positively related to higher prevalence of stunting and anemia [70]
or that children of mothers who had informal work were at higher risk for malnutrition [59].
Toyama et al. and Gryboski et al. claimed that in order to improve child health and welfare,
policies should specifically target families with a working mother—the so called “poverty
avoider” group, and non-maternal caregivers [59, 72]. Roshita et al. pointed out the need for
further research on how to support Indonesian mothers across a range of socioeconomic and
income strata with increased options for quality child-care arrangements and child feeding
practices especially through the dissemination of information on both underweight and over-
weight [73, 74].

Behaviors and Biological Factors. Our review identified evidence on how parental eco-
nomic conditions influence health behaviors—especially in the form of care taking and care
seeking and ensuring an adequate child nutritional status. In Indonesia, low income is a strong
predictor for poor feeding practices [25, 75], non-utilization of IFA supplementation during
pregnancy [36], or reduced care seeking in the pre- and postnatal period [44, 45, 71]. We also
obtained evidence that high-income also contributes to poor child nutritional statuses as moth-
ers from higher income families terminate the breastfeeding period and initiate bottle-feeding
much earlier compared to lower-income mothers [25, 73–76].

The majority of published literature on behavioral factors focused on paternal smoking and its
consequences for child health. The prevalence of smoking especially among men remained high
in South East Asia, and it is about 60% in Indonesia. Parental smoking influences child health,
not only through environmental tobacco smoke exposure and increased risk of respiratory ill-
nesses, but also through diverting household income from food to cigarettes. The amount of
household money spent on cigarettes is associated with proportionally lower expenditures on
basic necessities such as food, safe drinking water, other household facilities and children’s educa-
tion. Paternal smoking also increased the risk of chronic malnutrition and food insecurity
[23, 77–79] and consequently increased the risk of under-five mortality [65, 69, 80]. The popula-
tion-attributable risk of excess under-five child mortality due to smoking ranged from 14% in
urban slums to 24% in rural areas, which accounted for 90 child deaths per day in Indonesia [80].
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Psychosocial factors. We could only find three studies that provided evidence on the im-
pact of low income on parental psychosocial stress. Poerwanto et al. claimed that economic dis-
advantages increase the risk of infant mortality through a lack of social cohesion (which arises
from the gap between the rich and the poor) and fostering the adoption of ill health behaviors
among parents such as the absence of family planning, early childbearing age, and short birth
intervals [71]. Studies by Roshita et al. showed that maternal self-confidence regarding the
knowledge about child nutrition, cooking skills, or the knowledge about where to purchase
foods are strong determinants of good child nutritional status [73, 74].

Health system. The relationship between child health inequities and healthcare quality, uti-
lization, and affordability among the poor is well documented for Indonesia. In general, quality
of care for children—especially hospital care—are in strong need of improvement cycles [81].
Low income and financial constraints were strongly associated with a low utilization of quality
care for both mothers and children. Several studies showed a general low accessibility to inpatient
and outpatient health care [29, 30, 33, 51, 82, 83] among the poor segments of society. Studies by
Ramiro et al. and Fernandez et al. also reported on differential measles vaccination uptake in
low-income groups and Dibley et al. reported less IFA supplementation uptake among the poor
[32, 35, 36]. Financial constraints have been shown to be strong predictors for under-utilization
of antenatal care services and non-utilization of postnatal care services [45–49]. Economic rea-
sons were the most prominent factors affecting women’s decision to use professional delivery
care services. Low consultation of skilled delivery services and a high prevalence of home births
attended by traditional birth attendants were discussed in several studies [32, 33, 47–49, 84]. For
example, a qualitative study conducted through focus group discussions in six villages inWest
Java Province revealed that financial limitations were the major constraint that prevented
women from accessing hospital institutional delivery or trained birth attendants. It is noted that
a hospital delivery costs around 2 million Indonesian Rupiah (IDR) (approximately 160 USD)
whereas a traditional birth attendant costs only around IDR 50.000—which accounts for less
than 5 USD [48].

Only little evidence was available on barriers due to discrimination and corruption towards
the poor. One study suggested evidence for facility-based discrimination or corruption in form
of informal user fees against the poor for pediatric and prenatal care [51]. Discriminatory atti-
tudes, beliefs and behaviors of health care workers towards low-income family members have
been reported by three studies [85–87].

Education
Our review found that low educational attainment was strongly associated with low health liter-
acy—i.e. low ability to gather, understand and use health and health care related information.
We identified 39 records that showed the association between low parental educational attain-
ment and child health. These results are displayed in “Table 3”. Our review supports the general
notion that education highly influences health-promoting behaviors and fosters better-informed
decision making in terms increased hygiene, public health or nutritional knowledge and the
adoption of health-related recommendations such as vaccination or supplementation uptake.
Thus, health illiteracy stemmed out as one of the most prominent social determinants of child
mortality and morbidity in Indonesia.

Material circumstances. Several studies have shown that the probability of infant mortali-
ty attributable to low maternal education works through the pathways of material deprivation,
e.g. households with less educated parents spent less money on healthy food groups which led
to child malnutrition [23, 61] and mortality [65, 71]. For instance, a study by Poerwanto et al.
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showed that the risk of infant death was threefold higher among less educated mothers com-
pared to mothers with more than seven years of education [71].

Behaviors and biological factors. In Indonesia, education can be a good proxy of health lit-
eracy. That can represent itself in various forms; i.e. knowledge and practice of personal hygiene
[19, 24, 63, 88, 89] or nutritional knowledge [60, 88, 90–92]. Several studies investigated the asso-
ciation of education and the use of iodized salt [66], clean drinking water [69] or other protective
childcare behaviors such as non-smoking (especially among fathers) [78–80]. Low health literacy
in many instances resulted in lower vaccination uptake [31, 32, 35, 42, 43, 93] or in a lack of un-
derstanding of the benefits of Vitamin A supplementation [43] or IFA supplementation [36, 37,
49]. Several studies have also shown the lack of a clear understanding of the danger signs during
pregnancy and immediately after birth [44, 94] or lack of knowledge on common childhood
diseases such as diarrhea [58, 89] or anemia [95]. High health literacy among parents led to in-
creased utilization of modern obstetric services and trained birth attendants [96] and also contra-
ceptives, whose use has been shown to increase the likelihood of prolonged breastfeeding periods
past the age of one [97]. A study by Yanuarti et al. showed that breastfeeding is strongly related
to children’s’ language, visual and motor development [92] but it has also been shown that higher
educated women perform less exclusive breastfeeding [38, 75, 76].

Psychosocial factors. Low health literacy can also lead to psychosocial stress among pa-
rents. One study demonstrated that it is very likely that social censorship and gossip from family
members or community members will maintain low health literacy among parents. For in-
stance, a mother who experienced a child death and was blamed by family or community mem-
bers for the loss will very likely maintain her level of health literacy for the next pregnancy [94].

Health system. Low education, and thus low health literacy, results very often in a lack of
understanding about the nature and importance of any clinical treatment the child should re-
ceive. Many parents with lower educational level were unable to obtain and understand informa-
tion from health care staff [22, 42, 51, 93, 94]. Such miscommunication led to misconceptions
about for example the use of vaccines as a curative—not preventive measure [35, 86, 94]. Less ed-
ucated mothers only possessed a limited health care decision making power, used less antenatal
and delivery care, and their children were less likely to benefit from other primary care or pre-
ventive care programs later on [42, 43, 50, 51, 94, 98].

Gender
The association between gender empowerment and child health is rather unexplored in Indo-
nesia. Only three studies considered gender as a structural determinant of child health and in

Table 3. Education and Child Health in Indonesia.

Material
Circumstances

Behaviors and Biological Factors Psychosocial
Factors

Health System

Low
Education

Malnutrition, food
insecurity [23, 61, 65,
71]

Lack of hygiene and public health knowledge
[19, 24, 63, 88, 89, 97]; Low nutritional
knowledge and unhealthy food practices [60,
66, 69, 88, 90–92]; Smoking [78–80]; Low
vaccination and supplementation uptake [31,
32, 35–37, 42, 43, 49, 93, 94]; Low
pregnancy and childhood disease knowledge
[44, 58, 89, 94, 95]

Social pressure
[94]

Miscommunication and misconceptions about
treatment and less use of modern health care
services [22, 42, 51, 93, 94]; Discrimination by
health care workers [51, 86]; Low health care
decision making by women [98]

High
Education

No studies found Less breastfeeding [38, 75, 76] No studies
found

No studies found

doi:10.1371/journal.pone.0123629.t003
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most cases the gender role of the mother played a bigger role than the gender of the child itself.
All results are shown in “Table 4”.

Material circumstances. No studies found
Behaviors and biological factors. No studies found
Psychosocial factors. No studies found
Health system. We could only find little evidence on how cultural gender norms impact

on child health in Indonesia. One study showed that low household decision-making power
hinders women to access child health care services [98]. Another study on the association be-
tween maternal community participation and child health described how mothers who actively
participate in the community will engage in processes of information sharing and thus gain re-
ciprocal advice on how to maintain their children’s health [99]. Moreover, community partici-
pation was able to increase the access and use of the health care services [100]. This reasoning
is based on a social capital framework, arguing that if mothers invest in social relations they ex-
pect that this investment will generate an advantage, i.e. improved or maintained child health.

Ethnicity
Like gender, ethnicity as a structural determinant of child health is also under-researched in In-
donesia. Our review could only identify four studies that touch upon ethnicity-related inequi-
ties in child health. These results are shown in “Table 5”.

Material circumstances. No studies found
Behaviors and biological factors. Two studies found that parents belonging to an ethnic

minority group like the Sasak ethnic group in East Lombok were more likely to refer to a tradi-
tional healer (“belian”) within their community or practice self-medication when their children
turn sick [34, 52]. The main reason for this was the lack of biomedical understanding and the
subsequent greater social comfort within the traditional sector compared to the modern health
care system. However, it has been observed that the “belian” is mostly visited for infant care
while older children are frequently brought to a clinic when turning sick [52]. Another study
showed that older mothers and those who belong to a non-Muslim minority are more likely to
refer to a traditional birth attendant and give birth at home, which has implications for the sur-
vival of both mother and child [54]. One study found an association between care practices
among Karu andMinangkabau ethnic minorities and child malnutrition—foremost

Table 4. Gender Empowerment and Child Health in Indonesia.

Material
Circumstances

Behaviors and
Biological Factors

Psychosocial
Factors

Health System

Not
Empowered

No studies found No studies found No studies found Low household decision making power and low community
participation of mothers [98–100]

Empowered No studies found No studies found No studies found No studies found

doi:10.1371/journal.pone.0123629.t004

Table 5. Ethnicity and Child Health in Indonesia.

Material
Circumstances

Behaviors and Biological Factors Psychosocial
Factors

Health System

Minority
Groups

No studies found Preference for traditional healer [34, 52]; Home treatment and
self-medication [52]; Home deliveries and use of traditional
birth attendants [54]; Nutritional care [101]

No studies found Low accessibility and
affordability of modern health
care facilities [52]

Majority
Groups

No studies found No studies found No studies found No studies found

doi:10.1371/journal.pone.0123629.t005

MDG 4 and Child Health Inequities in Indonesia

PLOS ONE | DOI:10.1371/journal.pone.0123629 May 5, 2015 13 / 28



undernutrition and wasting and stunting [101]. The study operated on the notion that food in-
take depends not only on food availability but also on the social interaction between parent
and child.

Psychosocial factors. No studies found
Health system. We could only find one study providing information on the association

between accessibility and affordability of the modern health care services and child mortality
among ethnic minority groups. Grace et al. noted two important determinants for non-utilization
of modern health care by ethnic minorities: first, the traditional healer is temporally and spatially
more accessible than modern health care providers. Second, the healer offers much cheaper treat-
ments and medications [52].

DISCUSSION

Main findings
The main findings of our review were threefold: First, we identified vulnerable populations by
measuring disadvantages across social categories by means of the PROGRESS categories
(“Who are the disadvantaged populations?”). Second, we tried to identify the geographies of
such disadvantaged groups (“Where do they live?”). And third, we wanted to answer why and
how their inequitable distribution of health is explained in terms of the SDH framework.

Who?. In this review we filtered out specific disadvantaged groups of children throughout
the Indonesian archipelago who are in need for actionable health policy recommendations. Chil-
dren living in remote rural communities are facing greater challenges to survive their fifth birth-
day compared to their urban counterparts. Children from low-income households and those
who have less educated parents likewise are at a higher risk for negative health outcomes and dis-
ease development. We found that the ethnicity and the gender of the child do not play a critical
role in Indonesia. However, the role of the mother and foremost her ability to accumulate
human and social capital and engage in social or community participation had great impact on
child health outcomes. These inequity barriers are not restricted to the Indonesian setting but
also jeopardize the MDG 4 achievement of other countries in Southeast Asia. For instance, while
socioeconomic position remains as a strong determinant of child health in Indonesia, others
studies showed that e.g. Vietnam has successfully targeted disadvantaged socioeconomic groups
and lessened the impact of socioeconomic position as a main determinant of child health
through equitable national programs. However, ethnicity remained a strong determinant of poor
child health in Vietnam due to prevailing discrimination and marginalization of ethnic minori-
ties [8, 102]. We found that the gender of the child is almost neglectable when it comes to child
health outcomes in Indonesia. The opposite can be said for countries like China [103] or India
[104] where gender differences in child survival remain rather pronounced. Results like such
describe horizontal inequities (= inter-group inequities; e.g. disparities between groups of differ-
ent levels of socioeconomic status, gender or ethnicity) rather than vertical inequities (= inter-
personal inequities; e.g. disparities between individuals across groups; e.g. geographic regions)
[105]. Inter-group disparities account for the major inequalities in many countries and “closing
this gap” has been a prime goal of the Commission on the Social Determinants of Health [106].
Monitoring and acting upon horizontal inequities—the kind of inequity that is created in the
“tails” (e.g. between the richest and poorest segments of society) is crucial for policy makers ad-
dressing poverty reduction and aiming for an universal achievement of MDG 4 [107].

Where?. Our review found that place of residence (a potential source of vertical inequities)
stems out as a strong contextual determinant of child health. Indonesia is comprised of 33
provinces with 497 districts and 54% of all children live in urban areas. The latest MDG
achievement report stated that the country will successfully reduce its under-five mortality
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rates following a seemingly linear decline from 97 to 32 deaths per 1,000 life births from 1990
to 2015 [7]. However, as pointed out before, there are huge inter-province and rural—urban
discrepancies resulting in 27 provinces having higher infant mortality rates than the national
average. Further, under-five mortality rates in the Yogyakarta Special Region (22/1,000) is
almost three times lower than in West Sulawesi (96/1,000). According to data from the Indone-
sian Demographic Health Surveys from 1997 and 2007, the rural infant mortality rates dropped
from 58 to 45 but remain high compared to the urban rates, which declined from 35 to 31
deaths per 1,000 life births [108]. Equitable progress towards the MDG 4 targets implies that
the health outcomes of the most disadvantaged (e.g. in rural areas) will improve at least at the
same rates as the better-off groups (e.g. in urbanized provinces). The second aim of our review
was to identify the geographies of disadvantaged groups in terms of child health. Similar to the
first aim, we were unable to track and identify in detail the specific regional variation of disad-
vantaged groups. The main reason for this stems from the fact that the majority of the included
studies in this review made use of publicly available secondary survey data such as the Indone-
sian Family Life Survey (IFLS), the Indonesian Demographic Health Survey (IDHS), the Nutri-
tion and Health Surveillance System (NSS), the Indonesia Demographic and Health Survey or
datasets from BAPPENAS (Statistics Indonesia). However, one of the constraints with survey
data is that it leaves out those parts of the population that are the hardest to reach (i.e. the poor-
est in remote areas) and rather provides the “average” or “mean” health in the population. Sta-
tistics on equity in health are rare because only few studies facilitate this data in a way that
analyses are broken down to anything smaller than sub-provincial level. In order to monitor
MDG 4 in an equity-oriented (as opposed to an “equity-blind”) and adjusted manner it is nec-
essary to stratify the population under study by rural/urban residence, income, educational sta-
tus, or by other structural determinants of health, which can yield child health disparities
across numerous health indicators [109]. Besides requests for rigorous analysis of mortality
trends, there is also a clearly expressed need for improved health metrics among the research
community. According to Reidpath et al., a composite indicator that combines the rates as well
as the social distributions of under-five mortality would contribute greatly to a reorientation of
the global health agenda [5]. It is obvious that different sub-populations suffer disproportion-
ally and thus the recorded MDG success is not universal and needs to be interpreted carefully.
This lack of SDH disaggregated data results in the fact that many groups will continue to fall
out of the radar of appropriate interventions [110]. This review adds to the pool of research
that a countries’ performance needs to be judged at sub-national level to make sure that mar-
ginalized and vulnerable populations are not suffering from an unequal and inequitable distri-
bution of power, money and resources. Even though we could not identify in detail where
disadvantaged populations reside across the Indonesian archipelago, we were able to shed light
on the fact that MDG 4 does not decline in a purely linear manner and that especially geo-
graphical disparities in child health are disguised in and by research. It is crucial for global pub-
lic health beyond 2015 to tackle the shortfalls of the MDGs—especially their quantification of
equity that enhances health inequity among the most disadvantaged. At this stage it remains
open in how far the Sustainable Development Goals (SDGs)—the MDG replacement system
after 2015, will fulfill such expectations.

Why and how?. Our last aim was to answer why and how this inequitable distribution of
health is explained in terms of the social determinants of health model. Our review presented
various mechanisms on how structural determinants work through a range of intermediary
factors and impact on child health (Fig 1). Since it is beyond the scope of this paper to discuss
each mechanism in detail we focus on the five most prominent pathways, which have been de-
fined throughout our review:
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(i) Rural health systems and child health care. Globally, parents in rural areas face difficulties
in accessing high quality health care services for their children. Such disadvantage results in in-
creased morbidity and mortality rates. For instance, the ratio of rural to urban under-five mor-
tality is 1.6 in most LMICs and rural-urban disparities are even more pronounced in the
South-East Asia region where rural children are 1.8 times more likely not to survive their fifth
birthday compared to their urban counterparts [111]. Our review has substantiated this pattern
of wide rural-urban disparities in under-five, infant and neonatal mortality in Indonesia. The
rural health care system is the most well researched intermediate determinant of child health
inequities in Indonesia. We mapped out manifold associations between child health and access
and availability of health centers, the quality of services, and the utilization of care in rural In-
donesian settings. In a country where almost sixty per cent of the population resides in rural
places across a variety of heterogeneous geographies, it is of utmost importance that the rela-
tionship between place of residence and child health is fully understood in order to tackle per-
sistent disparities in child health outcomes. In accordance with our findings, geographical
access to health facilities was found to be associated with higher neonatal and child mortality
also in other Asian (for example rural northern Vietnam [112]) and African (for example re-
mote Ethiopia [113]) settings. However, one study on the influence of distance to delivery care
on early neonatal mortality in Malawi and Zambia could not identify that better geographic ac-
cess improves early neonatal health [114], confirming the findings from our review stating that
very small health benefits derive from increased availability of health services when quality of
care does not improve in rural settings. In Indonesia, the majority of people rely heavily on the
internal and structural quality and infrastructure of rural health care systems. However, in
many instances the rural health care system is not a determinant of child health per se but rath-
er mediates ancillary effects of other structural determinants such as education and income or
gender and ethnicity.

(ii) Food poverty and child malnutrition. Despite considerable economic growth throughout
the last decades, still in 2014, 28 million Indonesians (11% of the population) currently live
below the poverty line and approximately half of all households cluster around the national
poverty line set at 200,262 IDR per month (USD 22). Thus, income and economic status have
continued to be the main structural determinants of child health inequities in Indonesia. Our
review stressed the important impact of materialistic risk factors on child malnutrition and
subsequent child mortality in Indonesia. We have shown that access and quality of food strong-
ly depends on households’ purchasing power. Our results are in line with a study by Singh et al.
who identified food poverty as main socioeconomic determinant of child health in India [115]
or Malqvist et al. who found similar patterns for the Vietnamese context [116] and a cross-
country report on child malnutrition and mortality which identified main clusters of food inse-
cure and vulnerable households in different LMICs [117]. The gap between rich and poor is
still widening in Indonesia and children from low-income families are disadvantaged in many
ways, which calls for targeted policy actions. A review about the effectiveness of interventions
to reduce inequities in child and maternal health in LMICs specifically calls for nutrition sup-
plement programs (such as Vitamin A, micronutrient and iron/folic acid supplementation) to
reduce child and neonatal mortality among socioeconomically disadvantaged groups [118]. In-
donesia is currently undergoing a nutrition transition due to its fast economic development
and urbanization. Food patterns shift towards what is often called a “western diet” that is rich
in refined carbohydrates, sugars and fats [119]. Our review has shown that mothers entering
the labor market tend to breastfeed their children less and shorter. Breastfeeding has been
shown to having both an immediate health protective effect during infancy but also during the
remaining life course. In this sense, two rising phenomenon are worth mentioning: the rise of a
dual burden of malnutrition (the presence of both overweight and underweight) which
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currently affects 19% of all Indonesian households [120] and the epidemiological transition to-
wards a rise of chronic non-communicable diseases [121] which currently cause 64% of all
deaths in Indonesia [122]. Our review has not identified overweight/obesity or chronic diseases
such as diabetes as serious health concerns among Indonesian children. However, there are in-
dications that these will be the problems of the generations to come as the country continuous
to experience health and economic transitions.

(iii) Health literacy and child health outcomes. It is widely acknowledged that education me-
diates health through different pathways, e.g. by increasing health literacy and promoting
healthy behaviors or by shaping employment and income opportunities. Even though maternal
education has long been considered as one of the most crucial determinants of child health,
both maternal and paternal education are strongly associated with protective childcare behav-
iors, e.g. education enables parents to access health care services and to communicate with
health staff. One of the prominent findings of this review were the associations between pa-
rents’ health literacy and child health promotion in terms of increased access to health care and
higher uptake of immunization or supplementation services, optimal feeding practices and an
decreased exposure to environmental tobacco smoke. These findings are in line with a review
on health literacy and child health outcomes stating that parents with low literacy showed be-
haviors that were less advantageous for their children's health compared to parents with higher
health literacy. However, the same authors found mixed results for the relationship of literacy
to the use of health care services [123]. Sanders et al. linked poor health literacy with uptake of
poor preventive care behaviors and calls out for future research and interventions aiming at
ameliorate literacy-associated child health disparities [124].

Inequalities perpetuated by health care workers being selective in their provision of advice
and services seriously jeopardizes the continuum of care and puts children at greater risk of
unmet medical needs. Our review mapped out examples of socioeconomic discrimination in
health care provision based on parental income and educational attainment. This is consistent
with findings from other studies conducted in similar socioeconomic settings. For instance,
Singh et al. in two studies on the provision of public health workers’ advice during antenatal
care [125] and the use of postnatal care [115] in rural India found that the Indian health system
was inclined to treat patients based on their socioeconomic background. For example, health
care workers were increasingly biased in favor of higher income and higher educated patients
leading to more utilization of antenatal, natal and postnatal care among the rich compared to
socioeconomically disadvantaged households.

(iv) Household decision-making and child health status. Indonesia is a Muslim dominated
country. Patriarchal and matriarchal structures are both common. This makes Indonesia an ex-
ceptional case compared to other countries in the South-East Asia Region. Our review clearly
showed that there are vast research and knowledge gaps regarding gender and child health in
Indonesia. Still, our main results in this area were twofold: first, we could not identify a specific
son preference among Indonesian parents or vice versa we could not identify an issue of “miss-
ing daughters”. A global review on gender bias in pediatric healthcare stated that most studies
emerge from Asian and Southeast Asian countries such as Vietnam [126], China [103, 127] or
India [104] and only sporadically from Africa or South America [128]. Second, which is in line
with the first result, we were able to explore pathways of mothers’ household decision making
(expressed for example in her bargaining power in marriage and her community participation)
on child health status. These findings are in line with a study from Bangladesh claiming that
economic up-lift at family level was more likely to positively affect female empowerment and
increased health care service utilization [129]. This was also in line with studies claiming that
gender roles influence the perception of illness but not care seeking per se as shown in a study
from Nepal [130] or with studies in other South-East Asia countries reporting a lack of decision
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making power and subsequent negative impacts on child health [116]. A recent study investi-
gated households suffering from a dual burden of malnutrition emphasizes the importance of
future women empowerment for reducing social, nutritional and health inequalities in Indone-
sia [120]. Although we could not identify gender (of the child) as a strong determinant of
health, it remains a fact that Indonesia currently ranks 95th in the 2013 World Gender Gap Re-
port indicating that the country has some way to go to successfully bridge gender gap in many
areas including health [131].

(v) Traditional birth attendants and child health behaviors. More than 300 ethnic minority
groups reside on the Indonesian archipelago. The overall situation described in our review is
that ethnic minority groups are worse off in terms of child health. Major contributing factors
were low accessibility and affordability of modern health care services (antenatal, perinatal and
postnatal care services) and the preferred use of a traditional healer compared to facility deliv-
ery. The World Health Organization defines traditional birth attendants (TBAs) as laypersons
assisting a mother during pregnancy and childbirth. The role of the TBAs varies according to
geographical and cultural aspects. However, TBAs are commonly highly respected older women
who may either work independently or in collaboration with a facility within the health care sys-
tem. TBA services were temporally and spatially easily available, lower charged and more cultur-
al sensitive [132]. Our review was able to confirm this for the Indonesian context. A review on
ethnic minority health in Vietnam identified health care seeking behavior, utilization of mater-
nal and child health services and nutrition as main areas along which ethnic health inequities
evolve [133]. A review on disadvantaged populations in China likewise identified ethnicity as a
strong determinant for insufficient knowledge of reproductive health matters, reduced rates of
facility based deliveries and poor maternal health in general [134]. In many LMICs, traditional
birth attendants provide most of maternity and new-born care attributing them a prominent
role in maternal, neonatal and child health [135]. Several studies identified that the key missing
piece to improve the health of children delivered by a TBA is to introduce a referral system link-
ing TBAs to skilled midwifes [136] or to design and implement effective behavior change com-
munication strategies to overcome cultural or religious barriers that prevents mothers from
seeking care from TBAs [137]. We could not accumulate much evidence for a direct ethnicity-
based discrimination and child health care provision in Indonesia. In fact, in many other coun-
try settings, the quality and amount of healthcare received by ethnic minorities and women is
closely linked to economic inequalities and less to mere ethnic belonging or gender-based dis-
crimination. A study by Brockenhoff and Hewett comparing child health inequalities among
different ethnic groups in eleven sub-Saharan countries concluded that ethnic mortality differ-
ences are closely linked with economic inequalities [138]. Burgard and Treiman likewise con-
clude that the ethnic gradient in child mortality among South African Blacks andWhites was
mainly explained by household economic status and parental education [139]. Many studies
considered ethnicity as a covariate of low income or remote place of residence. More research is
needed to fully understand ethnicity as a determinant of child health in Indonesia.

Strengths and limitations
Our systematic review comprises several key strengths. The search strategy has been compre-
hensive and covers three contentually different databases ranging from biomedical and repro-
ductive health perspectives to the social sciences. The inclusion and exclusion criteria were well
defined and carefully applied to each study and the systematic review as a whole evolved along
the principal guidelines of PRISMA-Equity and the SDH framework. In our opinion it is the
first published systematic review on child health inequities in Indonesia and we believe that
this brings forward novel insight into a topic which must receive utmost priority during the
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short time until December 2015. We did not only map the current situation of MDG 4 with re-
spect to disadvantaged populations in Indonesia applying the SDH framework but we also
present research gaps and potential working points for policy interventions. By this we hope to
provide inputs for the post-2015 developing goals in Indonesia and similar developing settings.

There are also limitations associated with the conduct of our systematic literature review.
We omitted studies published in languages other than English; also no publications in Indone-
sian were included. However, we assume that the impact of language bias is rather low. It has
been noted by other authors that the exclusion of studies reported in a language different than
English did not significantly affect the results of individual systematic reviews and meta-analy-
ses [140, 141]. Further, we did not exclude studies based on small geographical coverage nor
their methodological quality. The reason for this is that we intend to map out the overall situa-
tion and causes of child health inequities in Indonesia and not to measure the magnitude of in-
equity per se. Further, we a priori excluded experimental studies or clinical trials and thus do
not consider any interventions reducing child health inequities in Indonesia-even if proven to
be efficient. This, to a certain extent, limits the picture of child health inequities since it only fo-
cuses on the problem and not on what has been achieved to curb health inequities. Conducting
a systematic literature review on effective interventions in child health in Indonesia could be a
future research address. Secondly, the majority of the studies included did not evolve along an
elaborated conceptual framework of inequality but rather stratify their outcomes of interest by
variables such as education, income or ethnicity. Such a limitation has already been recognized
by Målqvist et al. who conducted a qualitative literature review on maternal and child health in
Vietnam [116]. The absence of a conceptual framework—such as the SDH hinders many indi-
vidual studies to have a holistic view on at the pathways that create or detain child health ineq-
uities. Therefore, a key strength of our systematic review is that we apply the SDH framework
to many studies that lack such a viewpoint. Studies applying the SDH framework by arranging
their variables in a hierarchical way so that it can be shown how structural determinants work
though a set of intermediary determinants and eventually influence child health is clearly a
research gap. Moreover, longitudinal analyses and studies on how certain relationships (e.g. pa-
rents’ health literacy and child health) are mediated as well as more advanced analytical quali-
tative approaches to child health inequities (e.g. Grounded theory) likewise remain as research
gaps. While we were able to elaborate on the conceptualizations and inferences about “why and
how” child health inequities exist and persist across the Indonesian archipelago, a limitation
derives from the fact that were we were less able to track and identify in such detail “who” are
the disadvantaged groups in the community and to track their specific regional variation
(“where?”). As we have discussed above, such a limitation derives from the nature of national
surveys on which most included studies of this review (as well as the assessment of the MDG
achievements itself) rely. We acknowledge this limitation and prospect that this will add to the
on-going discussions about how to conceptualize and measure health inequity, design and
scale-up high-impact intervention, and how to measure intervention coverage beyond 2015
[5, 142, 143].

Policy implications
The route from evidence to policy to practice is a complex interaction between science, policy
and politics. The end of 2015 deadline for achieving MDG 4 is approaching and the notion of
health equity and the social determinants of health have gained momentum. What has become
obvious through the last decades is that the major impediment to tackle social determinants of
child health inequities is not a lack of evidence (although there is) but rather a lack of firm po-
litical commitment to it [144]. Working strategies to accelerate and improve progress to
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achieve child health among disadvantaged populations require need-oriented and context-sen-
sitive actions with defined short, medium and long-term goals. This review identified five key
determinants of poor child health in Indonesia and our work has also drawn attention to the
fact that there remains great need for a more elaborated evidence base on health inequities, so-
cial determinants of health and child health interventions.

In their 2010 and 2011 MDG Achievement Reports, the Indonesian government has out-
lined persisting challenges and efforts to improve child health [7, 30]. “Table 6” intends to sum-
marize this evidence and provide actionable policy recommendations for the priority groups
and the five key determinants identified in our review. Our recommendations are structured
according to the three principles on the social determinants of health [106]: (i) improving daily
living conditions; (ii) tackle the inequitable distribution of power, money and resources and
(iii) measure and understand the problem and assess the results of action.

Our findings also attach great importance to the understanding of the interrelationships be-
tween MDG 4 and the other seven goals. As others have already brought forward, the eight
MDGs should not be regarded or achieved as independent bundles but as a dynamic process
[145]. For instance, our review has shown that in Indonesia the reduction of child mortality
(MDG 4) does highly depend on the eradication of poverty and hunger (MDG 1), the promo-
tion of universal education (MDG 2) as well as gender equality and women’s empowerment
(MDG 3). In addition, reducing maternal mortality (MDG 5) presents a key point of intersec-
tion—foremost for a reduction in neonatal mortality. National MDG statistics show that the
country is facing problems with achieving MDG 1 and MDG 5 [7, 30]. For Indonesia, very little
is known about how much progress on MDG 5 impacts on the achievement of MDG4 since
multi-goal or cross-goal analyses are rare. In order to successfully reduce child mortality, any
policy actions or investments must be tailored to reach the populations at highest risk.

Table 6. Short, medium, and long-term policies and efforts to accelerate improvements along the five key determinants of child health inequities
and for closing the gap in child health in Indonesia.

Short-term Perspective: Improve daily
living conditions

Medium-term Perspective: Tackle
inequitable distribution of power,
money and resources

Long-term Perspective: Measure
and understand the problem and
assess the impact of action

Child Health
Policies

Improving measles immunization
coverage; Strengthening key IMCI
implementations; Addressing key
nutritional concerns to reduce stunting;
Develop family-level child health
strategies; Strengthen behavior change
interventions at household level; Improving
new-born care and maternal health

Strengthen and improve health care
facilities; Improve community
participation and mobilization; Enhance
policy advocacy for disadvantaged
provinces

Integrate cross-sectoral strategies to
accelerate achievements of target for
child, infant, and neonatal mortality

Gaps and
Recommendations

Comprehensive approach to early life
development; Socially cohesive
communities and neighborhoods; Better
urban planning; Address exclusionary
policies and processes that lead to rural
poverty; Ensure fair employment and
decent working conditions, reduce
exposure to physical and psychosocial
hazards; Universal social protection
system and publicly funded health-care
system based in primary health care with
minimum out-of-pocket spending;
Investment in training and retaining health
care workers

Intersectoral coordinated action on
health and policy coherence; Finance:
strengthened, coherent and cross-
sectoral public financing to improve
SDH, progressive taxation and fair
allocation; greater poverty reduction and
debt relief; Markets: public-sector
leadership for effective regulation of
products, activities and conditions that
damage health; regular health equity
impact assessment of all market
regulation policies; Promote gender
equity; Political empowerment across
various intersecting social categories
especially ethnic minorities

Data which does not mask health
disparities; Elaborated evidence base
on health inequity, SDH, and
interventions; Capacity building among
policy makers, practitioners and other
stakeholders; Routine monitoring
systems

doi:10.1371/journal.pone.0123629.t006
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Conclusion
Indonesia is a highly populated and heterogeneous place and the health of its children is chal-
lenged by the country’s geographic, demographic, political, socioeconomic, and cultural diver-
sity in many aspects. However, even under such challenging circumstances it remains almost a
universal fact that the majority of deaths among children under the age of five can be pre-
vented. The progress towards MDG 4 in Indonesia is not universal as well is this goals equity-
blind and obscures health disparities within different population groups. This review shows
that the major determinants of poor child health in Indonesia are subject to the shortcomings
of the health system, malnutrition, low health literacy, as well as gender and ethnic inequalities.
This work reviews existing evidences and calls for enhanced understanding of the determinants
and pathways that produce and overcome inequities in health among a disadvantaged and vul-
nerable population such as children.
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