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ABSTRACT 

 

 

 

 

The aims of the study were twofold; firstly, to describe the inequality in infant mortality 

in Indonesia namely, to look at the extent and magnitude of the problem in terms of the 

estimated number of infant deaths, the differentials in infant mortality rates, the 

probability of infant deaths across provinces, urban and rural areas, and across regions 

of Indonesia. Secondly, to examine the effect of family welfare status and maternal 

educational levels on the probability of infant deaths.  

 

The study design was that of a population-based multistage stratified survey of the 1997 

Indonesian Demographic and Health Survey. Results of the study were obtained from a 

sample of 28,810 reproductive women aged 15 to 49 years who belonged to 34,255 

households. A binary outcome variable was selected, namely, whether or not each of the 

live born infant(s) from the interviewed women was alive or dead prior to reaching one 

year of age. Of interest were the variables related to socio-economic status, measured by 

Family Welfare Status Index and maternal educational levels. The following risk factors 

were also investigated: current contraceptive methods; birth intervals; maternal age at 

first birth; marital duration; infants’ size perceived by the mothers; infants’ birth weight; 

marital status; prenatal care by health personnel; antenatal TT immunization; place of 

delivery; and religion. Geographical strata (province) and residence (urban and rural 

areas) were also considered. 
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Both descriptive and multivariate analyses were undertaken. Descriptive analysis was 

aimed at obtaining non-biased estimates of the infant mortality rates at the appropriate 

levels of aggregation. Multivariate analysis involved a logistic regression model using 

the Generalized Estimating Equations (GEE) model-fitting technique. The procedure, a 

multilog-cumlogit , uses the Taylor Series Linearization methods to compute model-

based variance, and which adjusts for the complex sampling design. 

 

Results of descriptive analysis indicate that, indeed, there are inequalities in infant 

mortality across administrative divisions of the country, represented by provinces and 

regions, as well as across residential areas, namely urban and rural areas. Also, the 

results suggested that there is socio-economic inequality in infant mortality, as indicated 

by a dose-response effect across strata of family welfare and maternal educational 

levels, both individually and interactively. These inequalities varied by residence (urban 

and rural), provinces and regions (Java Bali, Outer Java Bali I and Outer Java Bali II). 

Furthermore, the probability of infant mortality was significantly greater among high-

risk mothers, characterized by a number of risk factors used in the study. 

 

Results from the multivariate analysis confirm that both inequality of family income and 

lack of maternal education increase the probability of infant death, inferring that infant 

mortality is significantly associated with family welfare status and maternal education, 

after adjusting for risk factors. Relative to families of high family welfare status, the 

probability of infant death was double than families with the low family welfare status, 

and three fold for families of medium family welfare In addition, the probability of 

infant death was three times higher among mothers with low educational level. 
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Fertility-related risk factors such as young maternal age at first birth, short birth 

intervals, non-use of modern contraceptive method, marital status and marital duration, 

appear to exert significant effect on the increased probability of infant death. Also, 

health-behaviour related risk factors such as lack of antenatal TT immunizations and 

low birth weight infant(s) indicate an elevated risk of infant death. 

The increased probability of infant mortality identified in this study is due, in part, to 

inequalities in family income combined with low maternal educational levels. The joint 

effect between family income and maternal education appears to work through 

pathways and mechanisms of material deprivation and chronic psychological stress, 

which tend to cause families’ health damaging behaviours. The changes of population 

health-related policies in Indonesia that are likely to significantly reduce the risk of 

infant mortality are indicated. There is an urgent need to significantly reduce the burden 

of excess infant mortality suffered by the poorly educated and low-income populations. 
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GLOSSARY 

 

IDHS  Indonesian Demographic Health and Survey 

SDKI  Indonesian acronym for ‘IDHS’ 

JB  Java Bali region 

OJB I  Outer Java Bali I region 

OJB II  Outer Java Bali II region 

PSU  Primary Sampling Units 

NCBFP National Coordinating Board for Family Planning 

CBS  Central Bureau of Statistics 

MOHRI Ministry of Health, Republic of Indonesia 

MI, USA Macro International, United States of America 

IMR  Infant Mortality Rates 

FWI  Family Welfare Status Index 

GAKIN Indonesian acronym for ‘poor families’ 

SUDAAN Software for the Statistical Analysis of Correlated Data 

Wilcah  Indonesian acronym for ‘enumeration areas’ 

SUSENAS Indonesian acronym for ‘National Socioeconomic Survey’ 

IMR RATIO It is the ratio of the IMR of a study population relative to the IMR of the 

referent population. It measures the probability of infant mortality. 

RANGE Is the difference in the income of the richest and the poorest individuals, 

divided by the mean, so it is independent of the units of measurement. 

INCOME RATIO (1) 

It is the ratio of the income earned by the lowest 10 or 20 or 30% of the 

population relative to the income earned by the top 10 or 20%. 
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INCOME RATIO (2) 

It is the ratio of total household income received by less well off 50% of 

households 

GINI  

Gini coefficient is one of the most commonly used indicators of income inequality. 

The Gini is derived from the Lorenz curve, which plots the cumulative share of 

total income earned by households ranked from bottom to top. The Lorenz curve 

shows the shares of income earned by successive deciles of households, arrayed in 

order from the bottom 10% upwards. If incomes were equally distributed, the 

Lorenz curve would follow the 45° diagonal. As the degree of inequality increases, 

so does the curvature of the Lorenz curve, and thus the area between the curve and 

the 45° line becomes larger. The Gini is calculated as the ratio of the area between 

the Lorenz curve and the 45° line, to the whole area below the 45° line. The Gini is 

much less sensitive to income transfers between households if they lie near the 

middle of the income distribution compared to the tails 

ROBIN HOOD INDEX 

The Robin Hood Index is equivalent to the maximum vertical distance between the 

Lorenz curve and the line of equal incomes. The value of the index approximates 

the share of total income that has to be transferred from households above the 

mean to those below the mean to achieve equality in the distribution of incomes. 

The Robin Hood Index is insensitive with respect to income transfers between 

households on the same side of the mean income, and so on. 

CONCENTRATION INDEX 

The Concentration Index is calculated in the same way as the Gini Coefficient, but 

it varies between –1 and +1, where population or the geographic units are ordered 

by socioeconomic status and not following a health variable. Values are negative 

when the curve is above the diagonal and positive when they are under the curve. If 

the order resulting from sorting by the socioeconomic and health variables are the 

same, the concentration index will have the same absolute value as the Gini 

coefficient. Concentration curve usually lies above the diagonal line, whereas 

Lorenz Curve below the diagonal line. 

ATKINSON’S INDEX 
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The Atkinson Index is one of the few inequality measures that explicitly 

incorporate normative judgments about social welfare. The index is 

derived by calculating the so-called equity-sensitive average income 

(“ye”), which is defined as that level of per capita income which if 

enjoyed by everybody would make total welfare exactly equal to the total 

welfare generated by the actual income distribution The more equal the 

income distribution, the closer “ye“ will be to µ, and the lower the value 

of the Atkinson Index (“I”) For any income distribution, the value of “I” 

lies between 0 and 1. The Atkinson Index is more "bottom-sensitive" 

than others, i.e., more strongly correlated with the extent of poverty. 
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INTRODUCTION 
 

 

 

The World Health Organisation (WHO)’s strategies “Health-for-All by the year 2000” 

that was set in the early 1980s have been adopted by all member countries, (1) and has 

affected the health decision-making process in each member state. Recently, being 

influenced by accumulating evidence concerning the determinants of health and their 

links with socioeconomic factors, new policy directions in each member state have been 

initiated. As indicated by many studies in various countries, socioeconomic differences 

in both individual and population health had been closely associated with income 

inequality, not only in developed countries but also in developing countries, including 

Indonesia. In Indonesia, there had been a few studies in the last decade to examine the 

extent and magnitude of the income inequality in health status, particularly infant 

mortality. In light of this, there is a lack of knowledge in the area that needs to be 

addressed. 

 

This study, the first to look at the association between income inequality and infant 

mortality in Indonesia, is expected to redress the lack of knowledge in this area. The 

results of this study are expected to provide a better understanding on how income 

inequality at the family level affects infant mortality in Indonesia, as well as 

understanding the main features of the association and possible pathways and 

mechanisms that are involved. Also, the results are expected to provide evidence-based 

information from which policy recommendations and program planning and 

development can be derived. 
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 1.1. Background 
 

 

This study arises from the fact that there are a number of some unanswered questions 

dealing with the association between socioeconomic strata and health status. One of the 

many important concerns is how socioeconomic inequality affects health status, 

especially infant mortality. The Declaration of Alma Ata,(1) call for efforts to close the 

gap of mortality, morbidity and disability among population groups and different 

geopolitical divisions within a country, especially to reduce the infant mortality rates 

(IMR) down to 30 deaths per 1000 live births. Despite a growing awareness of the 

importance of reductions in infant mortality in each country, little evidence is available 

to link between socioeconomic factors and infant mortality. Consequently, most of the 

health policies have neglected the powerful effect of socioeconomic factors on infant 

mortality. 

 

Not surprisingly therefore, most countries in the world have not yet achieved the 

universal benchmark set by the global initiative. The inequality in infant mortality 

amongst different socioeconomic strata in each country remains high, even though there 

has been a remarkable reduction in infant mortality worldwide,(2) including Indonesia.(3) 

However, in both developed and developing countries, it is acknowledged that the gap 

in mortality between the rich and poor remains, and is increasing in some countries.(2) 

Recent findings indicated that morbidity and mortality in the population tend to follow 

alongside the current trend of relative income inequality, rather than the absolute 

poverty level.(2) Raising questions whether or not the approach taken in each country to 
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reduce differentials and inequalities in infant mortality have been appropriate. One may 

assume that efforts to alleviate infant mortality have been primarily focused on 

improved technology in health care rather than overcoming the underlying 

socioeconomic causes of inequality in infant mortality. There is some discussion 

therefore, that the inequality in health has been caused by a sequence of pathways and 

mechanisms initiated by failure of public policies to guarantee socioeconomic equity. 

 

Currently, there is a dearth of research both in developed and developing countries that 

has shown a relation between socioeconomic inequality and health status.(2, 4) The 

available findings are characterized by the occurrence of higher mortality and a greater 

frequency of a wide range of health problems among the lower socioeconomic groups 

of the population.(2, 4) The World Health Organization has issued a call for action from 

every country to increase public spending on health aimed at closing the gap of 

socioeconomic inequality in infant mortality.(4) Despite the fact that the pathways and 

mechanism are still debated,(5-9) a greater understanding of the association between 

socioeconomic inequality and infant mortality is needed. The debate stems from an 

important question on how absolute and relative income inequality affect health.(5) 

 

Amidst these concerns, this study has been conducted to examine the association 

between family socioeconomic status (measured by family welfare status index - FWI) 

and infant mortality in Indonesia. 
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1.2. Significance of the Study 

 

 

Firstly, while the study is able to unravel the association between infant mortality and 

family welfare status, the results will contribute to the establishment of quantified 

estimates of the probability of infant death due to the levels of family welfare. Also, this 

study is aimed at establishing an understanding of how inequality in family welfare 

affects infant mortality at the household level. The findings will have widespread policy 

implications, which in turn, will narrow the infant mortality differentials among 

different family’s socioeconomic groups. 

 

Secondly, the unravelling of the association between family welfare and infant mortality 

using the 1997 Indonesian Demographic and Health Survey will contribute to the 

establishment of firm evidence on the association between family welfare and infant 

mortality at the individual level, and stimulate similar efforts to conduct analyses using 

Demographic and Health Survey data throughout the world. It has significance for 

developing international cooperation, which makes international comparison of results 

possible. 

 

Thirdly, the study is relevant to the sustainability of development in Indonesia. Beyond 

its obvious relevance to program planning aimed at creating healthier young 

generations, eliciting the magnitude of the inequality in IMR among different target 

population groups and geographical areas will be very important in identifying policy 

options to deal with efforts to narrow the socioeconomic inequality in infant mortality. 
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Finally, the study is relevant to national and worldwide monitoring and evaluation. 

Given the existing and current national and international targets of infant mortality 

reduction, this study will provide an important benchmark as to where Indonesia stands 

amongst other nations in its achievement towards the target.  

 

1.3. Outline of the Thesis 
 

 

The thesis is written according to the following outline.  Following the Introduction 

(Chapter One), which highlights the rationale of the research and its significance, 

Chapter Two reviews the literature concerning the association between income 

inequality and mortality, in general, and infant mortality in particular. In addition, 

current knowledge and recent findings on the association between infant mortality and 

its potential risk factors are summarized. Proposed pathways and mechanisms are 

highlighted, as well as the implications of the findings. Chapter Three describes the 

problem statements, research questions and objective of the study, as well as a 

hypothetical model on the aetiology of the association of income inequality with infant 

mortality. Chapter Four describes the methods, namely, the study design of the 1997 

Indonesian Demographic and Health Survey, description of data and study variables, 

and the analytical plan, as well as ethical considerations dealing with the study.  Chapter 

Five and Six present the results of the study. Chapter Five describes the differentials and 

inequalities of infant mortality in Indonesia by geographical divisions. Chapter Six 

presents the results on the extent and magnitude of the inequality of infant mortality 

among different levels of socioeconomic status (measured by family welfare status 

index and maternal educational attainment). Also, Chapter Six will present the result of 
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modelling on the association between infant mortality and family welfare status index 

adjusting for other potential risk factors.  Finally, Chapter Seven presents the discussion 

and conclusions, which will also highlight new policy options. 
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LITERATURE REVIEW 
 

 

Despite the fact that there has been significant decline in the incidence of poverty in 

Indonesia during the past two decades, (1) alongside the declining trend of infant 

mortality, (2) there have been few studies to correlate the income inequality and infant 

mortality. Many studies throughout the world have indicated growing evidence 

suggesting that economic factors may be playing a significant role in determining a 

nation’s health status. 

 

The main objective of this literature review is to provide the rationale that underlines the 

theme of this study to examine the effect of income inequality at the household level, 

measured by family welfare status index, on infant mortality. This chapter is divided 

into six sections, namely:  

• Inter-countries studies 

• Within-country studies 

• Individual-level studies 

• Pathways and mechanisms 

• Implication of findings 

• Summary 

• Conclusion 
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Typically, individual entities (families, countries, or population groups) are classified 

into discrete categories based on their level of income (resulting in income gradient, 

called income inequality), and are studied in relation to their health status. Two 

categories of studies are reviewed namely, studies that examine the association at the 

ecological level (inter-countries or within a country or state), and studies that examine 

the association at the individual level. It is important to note that most of the studies 

were conducted in developed countries, and very few were conducted in developing 

countries, including Indonesia. This imbalance represents a significant research and 

knowledge gap in this area that makes this thesis important in filling the gap. In light of 

this, the association between income inequality and various adverse health outcomes are 

reviewed, with an aim of portraying the nature of the association, as well as its validity, 

reliability and comparability of the results. 

 

Review of the possible pathways and mechanisms is also undertaken, so that results of 

this study can be clearly interpreted. Also, given the fundamental differences among 

countries in terms of political, social, economic, and cultural factors, proposed pathways 

and mechanisms need to be critically considered if they are to be applied to the 

Indonesian context. Implications of the findings will be made at the end of the chapter. 

 

2.1. INTER-COUNTRIES STUDIES 

 

Various studies investigating the association between income inequality and health 

status have been conducted in various countries (mostly in developed countries) and are 

consistent in indicating that the extent of income inequality is closely related to the 
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health status of the country. A detailed discussion of the available measures of income 

inequality has been described elsewhere, (3, 4) and will only briefly be described in this 

review (see Glossary). 

 

The extent and magnitude of the problem of infant mortality has been reviewed by Lee 

et al.;(5) who indicated that between 1987 and 1990, approximately nine million infant 

deaths occurred annually worldwide, yielding a global infant mortality ratio (IMR) of 

67 deaths per 1,000 live births. Since the Infant Mortality Rates (IMR) is strongly 

correlated with each component of Human Development Index (HDI), namely, life 

expectancy at birth, the literacy rate and per capita Gross Domestic Product (GDP). 

They also found that in the absence of IMR, the HDI serves as a powerful predictor of 

IMR. This finding implies that IMR can be used as a proxy indicator of national 

development. The HDI is also considered as a composite index that measures the 

socioeconomic development of a country. (6) 

 

A report by the World Health Organization in 1998 (7) indicated that infant mortality has 

steadily declined in recent decades. Globally, the IMR fell from 148 per 1,000 live 

births in 1955 to 59 per 1,000 live births in 1995. The IMR is projected to reach a rate 

of 29 per 1,000 live births in 2025. The number of countries with an IMR below 50 per 

1,000 live births increased from 23 countries in 1955 to 102 in 1995. However, the 

inequality in infant mortality, as indicated by the ratio of the worse IMR over the best 

IMR, was widening: the IMR ratio (worse/best) increased from 13 in 1955 to 42 in 

1995. One may assume that this growing inequality of IMR was due to the widening 
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gap of socioeconomic status between developed countries (the rich egalitarian states) 

and developing countries (the poor non-egalitarian states). A worldwide concern to 

address health inequalities suffered by the poor was evident from recent statements by 

the WHO's Director-General Dr. Gro Harlem Brundtland during her introductory 

message in WHO's 1999 World Health Report. In the report she indicated that 'there is 

a need to reduce greatly the burden of excess mortality and morbidity suffered by the 

poor'. (8) In 2001, the WHO produced a report (Macroeconomics and Health) which 

called for immediate action by both rich and poor countries to invest more in health. (9) 

 

A greater worldwide awareness can also be seen from a shift of policy and strategy 

shown by many agencies such as the World Bank (with its policy on Health, Nutrition 

and Population), the Rockefeller Foundation (with its Global Health Equity Initiative), 

and the United Kingdom Department for International Development, with its White 

Paper on Poverty Alleviation. (10) A prominent example illustrating this point, and the 

difference in contemporary thinking about economics and health, is the setting of the 

year 2015 targets developed from the 1995 Copenhagen Social Summit by the 

Development Assistance Committee of the Organization for Economic Cooperation and 

Development (OECD). Concerning the IMR, the OECD’s target says: 'the death rate for 

infants should be reduced in each developing country by two-thirds of the 1990 level by 

2015'. (10) 

 

There have been extensive studies looking at the extent and magnitude of infant 

mortality. Flegg, (11) examined predictors of infant mortality in 46 developing countries. 
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His regression model that included just GDP per capita and the Gini coefficient, 

explained 55% of the variance in infant mortality rates among countries. Further 

addition of maternal illiteracy rates, and the number of nurses and doctors per 1,000 

persons in the regression model increased the fit of the model by just 15%. Using the 

Coefficient of Variation (‘V’, for short) as a measure of income inequality, (11) Flegg 

showed that a one percent decrease in the ‘V’ would reduce the infant mortality rates by 

0.471% (95% CI of 0.169-0.773%). On the other hand, an increase of the ‘V’ from 1.2 

to 1.9, a ratio representative of highly unequal countries such as Ecuador, Gabon and 

Kenya, would raise the number of deaths to 25 per 1,000 live births. 

 

Rodgers, (12) meanwhile, examined cross-sectional data from 56 rich and poor countries 

to test the relationship between absolute income, the distribution of income (measured 

by the Gini coefficient) and three measures of health outcomes (namely life expectancy 

at birth (LE0), life expectancy at year five (LE5) and infant mortality), while at the same 

time adjusting for the effect of GNP. Both absolute income and Gini coefficient were 

highly predictive of LE0 and somewhat weaker for infant mortality and LE5.  These 

findings have also been reflected in findings by Wilkinson, (13) who reported that from 

1975 to 1985, the annual rates of change in the proportion of  the population living on 

less than 50% of the national average income in each of the 12 member countries of the 

European Community was closely related with the average rate of increase in LE0.  In 

other instances, he also demonstrated the importance of income distribution as a 

determinant of the level of population mortality.(14) 
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Using the World Bank’s database from 38 countries in 1970 and 26 countries in 1990, 

Hales et al. fitted their model on the association between infant mortality rates and both 

the GNP per capita and income inequality distribution, measured by Gini coefficient of 

household income having been adjusted for household size. It was found that infant 

mortality was inversely associated with GNP per capita, but positively associated with 

income inequality. It is suggested that in poor countries with GNP per capita of less 

than US$ 1000, a substantial reduction in infant mortality may be possible by 

decreasing income inequality, that is, by narrowing the gap between the rich and the 

poor, or increasing the GNP per capita. (15) Official reports by the World Bank stated 

that health status, measured by infant mortality rates, also indicated a close association 

with per capita GNP (see Table 2.1 and Figure 2.1) (16) 

Table  2.1. Association between IMR and GNP per capita in some countries, 1996 

Country GNP per capita (US$) IMR (deaths/100live births) 
Bangladesh 260 77 
Cameroon 610 54 
Jordan 1,650 30 
Malaysia 4,370 11 
New Zealand 15,720 6 
France 26,270 5 
Japan 40,940 4 

Source: World Development Indicators 1998, The World Bank 

When the IMRs were plotted against GNPs (logarithmic scale) from each respective 

state, the IMR declines steeply as GNP rises to about US$5,000 per person per year, 

then declines until about US$10,000 and remains low, thereafter (Figure 2.1). In other 

words, it does not show a linear trend, but a curvilinear pattern.  It is evident that when 

IMR has reached a base plateau level, any increase in GNP per capita does shows little 

effect on IMR. 
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Figure 2.1.  Association between IMR and GNP per capita, 1996 
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Source: World Development Indicators 1998, The World Bank 

 

 

In another report using data from 115 countries, the World Bank also showed that the 

level of income per capita and education significantly predict the countries’ health 

performance. They found that between 1960 and 1990, the health conditions of 

countries improved when the level of education increased along with the increased per 

capita income level. (17) 

 

Results from a cross-national study in Africa, conducted by Gbesemete and Johnsson 

showed that variations in IMR among 28 low - and middle-income African states were 

greatly (80%) explained by GNP per capita, school population aged less than 19 years 

old, and percentage of population with access to health care. (18) 

The fact that income and educational level contributed to the population health, was 

supported by a modelling analysis conducted by Waldmann who used data from 25 
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countries. He found that the estimated regression coefficient of the female literacy rate 

was –1.29, suggesting that if an additional 1% of women are literate, the expected Infant 

Mortality Rates is 1.29% lower, corresponding to a reduction of 1.16 deaths per 1,000 

live births from the current sample mean of 89.8 deaths per 1,000 live births. (19) This 

study shows that female literacy is an important and statistically significant factor 

affecting infant mortality. 

 

The Pan American Health Organization (PAHO), (20) meanwhile, indicated that there 

was a significant inverse relationship between infant mortality and proportion of 

population with access to potable water and excreta disposal in Brazil, Panama and 

Peru. In those countries, the infant mortality decreases as access to potable water and 

excreta disposal increases. In Costa Rica, Peru and Brazil, socioeconomic inequality in 

infant mortality was apparent as was indicated by Concentration Index (CI) of –0.09, -

0.18 and -0.23, respectively. These negative values indicated that the infant mortality is 

the highest among the poorest members of the population. Income inequality was 

observed in Guatemala, as indicated by values of Gini coefficients of + 0.22, but not in 

Uruguay with Gini coefficient of + 0.09 which is close to 0 or equality. 

 

A study was conducted by Schneider et al. in thirty three Latin American countries to 

examine the association between infant mortality and income inequality, measured by 

Gini coefficient. (21) The results indicated that during 40 years period from 1955 to 

1995, the IMR decreased from 90 per 1000 live births to 31 per 1000 live births. 

However, Gini coefficients were almost constant during this period. It was concluded 

that the income inequalities in infant mortality persist in Latin American countries, due 
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to the failure of economic policies to safeguard the provision of accessible public 

services to the poor. 

 

Meanwhile, Gwatkin et al. showed that among the bottom poorest population quintiles, 

the IMR ratio of Bolivia, Cote d'Ivoire and India, are roughly two to four times higher 

than those in the top quintile. (10) They used the disparity indicator of the inequality in 

infant mortality, namely the ratio of the IMRs between the top richest and bottom 

poorest population quintiles (Poor/Rich ratio). It indicates that the socioeconomic 

inequality in IMR, namely, the ratio of IMR between the rich and the poor, can serve as 

a more useful indicator than the aggregated IMR at national or provincial levels. 

Analysis of data from the Demographic and Health Surveys (DHS) in eleven African 

countries by Gwatkin et al. also indicated that there were large disparities in IMR 

among ethnic groups in those countries. 

 

Another ecological study conducted by Lynch et al., showed that among 23 wealthy 

nations studied in the Luxembourg Income Study (1989-92) and 1990-91 World Values 

Survey, (22) higher income inequality was strongly associated with worse infant 

mortality. However, measures of quality of the psychosocial environment did not 

indicate a significant relation with mortality. In this study they used the Gini coefficient 

as a measure of income inequality, and the health outcomes used included life 

expectancy at birth and European population age-standardized death rates. 
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Le Grand, (23) modelled the association between health status (length of life and age at 

death) and income inequality (measured by Gini coefficient, absolute mean income 

difference and Atkinson index) across 17 developed countries. He found that longevity 

was greatest in those nations with smaller income disparities. This association was 

independent of both gross domestic product and per capita expenditure on medical care. 

 

Lobmayer and Wilkinson used the Luxembourg Income Study data to look at the 

association between income and mortality among 14 economically advanced and 

culturally similar OECD (Organization for Economic Cooperation and Development) 

countries in Europe. The results indicated that there was no significant relationship 

between income inequality (measured by Gini coefficient) and mortality, but there was 

a strong association between income inequality (Gini coefficient) and median income, 

suggesting that the association between income inequality and mortality may be partly 

confounded by higher median income. (24) However, the study that looked at the 

association between income inequality and health status conducted by Wilkinson, 

showed that life expectancy in certain countries is unrelated to average (or median) 

income but tends to be higher in nations with narrow income inequality, irrespective of 

the level of GNP. (13) 

 

The reasons why greater income inequality correlated with increased infant mortality 

were studied by Waldmann, (19) who used the data from 25 countries in 1960 and 1970 

available in the World Tables 1976, to derive regression models. He found evidence that 

a greater share of income going to the rich is correlated with higher infant mortality; 
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even after controlling for the effects of the other factors, namely, real income of the 

poor; amount of health care available to the poor; female literacy; gross reproductive 

rates; and medical staff (doctors and nurses) per capita. He suggested that this 

unbalanced shift of wealth in favour of the rich was due to the government policies that 

give more capital investments to the rich than the poor. When a measure of fertility that 

is, gross reproductive rate (GRR, defined as live daughters born per mother), was 

included in the model (data from 41 countries in 1970), the results showed that the 

regression coefficient for GRR was + 2.68 (t statistic = 0.17, non significant), indicating 

that high infant mortality is not significantly associated with the GRR. A criticism is 

that if fertility declines with income, increased income among the rich group reduce the 

denominator of the IMR proportionally more than it reduces the numerator. To avoid 

this criticism, the number of deaths per women was used as the dependent variable, 

instead. Regression analysis shows that there is no evidence that increased income 

among the rich resulted in an increased IMR because it reduces the fertility rate of the 

rich. It is possible that high fertility among the rich families (relative to the poor 

families) should cause low IMR by affecting the composition of births. 

 

Finally, considerable evidence supports the argument that the health status of the 

population is a function of economic factors. Evidence presented by Bidani and 

Ravallion is an example.(25) Modelling analyses using data from 35 developing 

countries (including Indonesia) between 1981-1991 they revealed that life expectancy at 

birth, infant mortality and perinatal mortality among the poor (population living below 

US$2 per day) were significantly affected by per capita public health spending and 

primary school enrolment rate. It does not apply among the non-poor population, except 
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for the perinatal mortality rate. The dose response effect for all health outcome 

indicators applies when they used the US$1 per day as the cut-point. This is one of the 

reasons why the WHO call for every country in the world to increase their investments 

in public health spending in order to lower the Infant Mortality Rates more quickly. As 

public health spending is determined by the particular health care system of a country, 

global attention should also be concentrated on the study and development of health 

care systems capable of providing more service to the most disadvantaged population 

groups. Health care systems that are more inclined to the welfare state approach have 

been proven to have less socioeconomic inequality in health. 

 

The limitation of the inter-countries studies aimed at linking income distribution to 

health status is that the data are ecological, which one may suspect of being biased due 

to a statistical artefact known as the ecological fallacy. (26) The ecological fallacy is a 

bias that can occur if a researcher makes an inference about individual situation based 

on aggregated data from an ecological level, vice versa. A potential refinement of 

existing studies might be to examine the relationship between income distribution and 

health status at the individual (families) levels, after ascertaining confounding variables, 

within a particular country that has a unique specificity. If those findings were correct, 

that income distribution predicts a nation’s level of health status, one may infer that the 

same association may be observable at the micro- or family level. 
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2.2. STUDIES WITHIN-COUNTRY 

 

2.2.1. Europe 

 

Pamuk has used the slope index of inequality (SII) to examine the association between 

social class and age-standardized death rates from 1921 to 1972 in England and Wales 

by fitting a weighted least squares. The results indicated that the declining trend of 

infant mortality from 79 per 1000 live births (in 1921) to 17.1 (in 1972) was in line with 

the declining gap of inequality, indicated by the SII value of –52.1 (in 1921) to –13.0 (in 

1972). The rise in relative infant mortality differentials is the result of a worsening in 

the social class gradient in neo-natal mortality, mortality that is influenced by maternal 

factors and access to health services. It was indicated that these inequalities were due, in 

part, to inadequacies in the National Health Service (NHS) introduced in 1948. (27) 

 

Meanwhile, a study conducted by Le Grand (28) comparing the distributions across 

socioeconomic groups of illness and public expenditure on health care in Britain in 

1972 concludes that the NHS failed to achieve equity in the delivery of health care. 

 

Another study by Regidor et al., (29) indicated that health inequalities, measured by 

perceived general health, diabetes mellitus and chronic bronchitis/asthma, were larger 

by educational level than by social class, and were greater in women than in men. The 

data was obtained from the Spanish National Interview Surveys from 1987, 1995 and 

1997. 
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2.2.2. United States of America (USA) and Canada 

 

Supported by results of inter-countries studies conducted by Hales et al., (15) findings  

from previous studies conducted by both Kennedy et al.(30) and Kaplan et al., (31) 

conclude that the greater the gap between the rich and the poor, the greater the 

probability of people being sick or dying, and it is not the absolute level of wealth in a 

state or society which determines the increased risk, but the extent of the income 

inequality within the state or society. Their results suggest that reducing inequality 

between the rich and the poor would reduce the inequality in health status, including 

infant mortality.  In the Harvard study, the Robin Hood Index was used as a measure of 

inequality, whereas in the Berkeley study they used the percentage of total household 

income received by the less well off 50% of households. 

 

In a Berkeley study, Kaplan et al (31) examined the relationship between income 

inequality and age-adjusted mortality from all causes, low birth weight, and risk factors 

for the 50 US states. Significant positive correlations were found between income 

inequality and each health measure, and these associations were independent of state 

median income. In a Harvard study, Kennedy et al. (30) studied the association between 

income inequality and disease-specific mortality in 50 US states. Significant 

associations were also found with total mortality, infant mortality, heart disease 

malignant neoplasms, and cerebrovascular diseases, after adjusting the effects of state 

variations in poverty, median household income, household size and smoking rates. 
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Meanwhile, analysis of census data and vital statistics of Canada (1991) and of the US 

(1989-1991) by Ross et al., (32) indicated that there was a significant association 

between income inequality and age-grouped mortality in USA (namely infants, 

children, youth and working aged groups), but not in Canada. They suggest that it was 

probably due to different health care systems in each country; in Canada health care and 

education is universally available, resulting in a more cohesive and homogeneous 

environment, whereas in the US there is marked economic segregation, resulting in 

more stratified and less cohesive health care and education. The results imply that 

policies directed towards evening out the income distribution may reduce the effect of 

inequality in health.  Using the 1994 Canadian National Population Health Survey 

(NPHS), Wagstaff indicated that one quarter of overall health inequality is accounted 

for by socioeconomic inequality. (33) 

 

Furthermore, Daly et al. (1998) examined the income inequality hypothesis using the 

Panel Study for Income Dynamics (PSID) for the years 1978-1982 and 1988-1992 data. 

In this multi-level study, state-level income inequality was related to 5-year age-

adjusted mortality risk of individuals aged 25 years and older. The regression model 

derived showed that greater inequality was consistently associated with increased 

mortality risk, but the effect was small and not significant, (34) even though it was 

adjusted for family income. However, when the effect of income inequality was tested 

across different sub-population groups, it was found that the inequality was associated 

with mortality risk among non-elderly people and middle-income individuals, even after 

adjusting for family income. They concluded, therefore, that poverty-related inequality 
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measures show stronger correlation with mortality risk than do wealth-related inequality 

measures. 

 

An earlier multi-level study was conducted by Kennedy et al. (1988) who looked at the 

link between State’s income inequality among 50 States and individual self-rated health, 

using the 1993 and 1994 BRFSS (Behavioural Risk Factor Surveillance System 

surveys, a random-digit-dial phone survey).(35) Based on a self-rated health assessment, 

a dichotomous outcome measure was used, that is, ‘poor’ and ‘excellent’. Other 

independent variables were also collected, consisting of race, gender, family income, 

educational attainment, health insurance, smoking habit, body mass index, and health 

check-up, which serve as the adjusting variables. Each individual in the study was 

assigned a specific value of Gini coefficient. The results indicated that there was a 

significant association between State’s income inequality and self-rated health, 

especially among States with biggest income inequality and among individuals with low 

income. However, income inequality did not affect the self-rated health of individuals in 

the highest income groups, which may be due to either under representation of the 

sample at this stratum. An alternative explanation is that among the highest income 

groups, one may expect a homogeneous response. 

 

2.2.3. Asia and Africa 

 

Jain, (36) showed that the composite index of poverty has an independent effect on infant 

mortality in rural India, presumably because of an increase in neo-natal mortality 
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associated with the poor nutrition of mothers during pregnancy. In rural India, these 

neonatal death and poor nutrition explained about 60% of the regional variation in 

infant mortality. (36).

 

Analyses of mortality trends in Kenya by Mosley, (37) concluded that child survival is 

primarily determined by the social and economic resources in the family, namely 

maternal education and family’s poverty level. 

 

Wagstaff, analysing the 1998 Vietnam Living Standards Survey (VLSS) data indicated 

that there was a strong association between socioeconomic inequality (measured by 

Gini coefficient) and child malnutrition (measured by the child’s height-for-age 

percentile score – HAP). The value of Gini coefficient was high, namely 0.687, 

indicating a big income inequality. (33) 

 

2.2.4. Indonesia 

 

In Indonesia, the focus of many studies in the past has been more on the effect of 

medical and health care on morbidity and mortality, and less on socioeconomic factors. 

There is, therefore, a significant research and knowledge gap in Indonesia dealing with 

the association between income inequality and health status, especially infant mortality.  

The United Nations has long been concerned with eliminating health inequalities, 

including the IMR in all member countries. (38) This commitment complies with the 

population and health policies of the Indonesian government, (39, 40) despite that fact 
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that Indonesia has been struggling to escape from the impact of economic crisis since 

1997.  It is assumed that due to inequality in socioeconomic development, as well as 

both unmet demand and low access to health services, Indonesia experiences 

inequalities in adverse health outcomes across regions and  provinces, as well as various 

sub-population groups. 

 

Results of a study by the World Bank (Gwatkin et al.) in 1999 indicated that there was 

an income inequality in infant mortality in Indonesia.(41) In this study the Concentration 

Index and Curve was used in addition to Poor/Rich Ratio, which appropriately measure 

the socioeconomic inequality in infant mortality in Indonesia. The IMR among five 

quintiles of wealth status (measured by wealth quintiles) indicated a dose-response 

effect. The IMRs among the poorest quintile, second quintile, middle, fourth and the 

richest quintiles were 78, 57, 51, 39 and 23 deaths per 1000 live births, respectively 

(Table 2.2). The poor/rich ratio was 3.35, indicating that the probability of infant death 

amongst the bottom-poor was three times higher than the top-rich group. The infant 

mortality risk among the poor in the rural areas was higher than in the urban areas, as 

indicated by their poor/rich ratio of 3.2 and 2.9, respectively. These results suggest that 

the risk of infant death among poor women in the rural areas was slightly higher, 

namely 30% higher than for those in the urban areas. Meanwhile, the Concentration 

Index was found to be –0.2, which further indicated that there was an income inequality 

in infant mortality in Indonesia. (41) The negative sign indicated that the concentration 

curve lay above the equality line. This index suggests that 50% of the deaths of the 

children under one year old were concentrated in approximately 20% of the population 

of live births.  Gwatkin et al., (41) also indicated that poverty or income inequality 
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affect the participation and coverage of immunization, antenatal visits, delivery 

attendance and also the use of modern contraceptives (Table 2.2). It was indicated that 

among poor women, their health service coverage was worse than rich women in terms 

of immunization coverage, antenatal care visit and delivery visit, as well as the usage of 

modern contraceptives. 

Table 2.2. IMR and antenatal care indicators by Wealth Quintile, Indonesia 1997 
  
Indicators Q1(Poor) Q2 Q3 Q4 Q5 (Rich) Q1/Q5 
Immunization (%)       
- All 42.9 47.2 56.5 58.0 72.1 0.60 
- None 11.6 7.2 3.4 3.8 0.9 12.89 
Antenatal care visit (%)       
- Health personnel 73.7 88.8 93.0 96.5 99.1 0.74 
- Doctor 2.8 3.9 6.7 11.9 33.0 0.09 
Place of delivery (%)       
- Health personnel 21.3 34.8 48.1 64.4 89.2 0.24 
- Doctor 1.4 3.1 3.7 8.1 22.5 0.06 
- Nurse / midwife 19.9 31.8 44.4 56.4 66.7 0.30 
- In Public facility 3.0 4.7 7.6 13.1 18.6 0.16 
- In Private facility 0.9 3.6 10.2 16.8 34.1 0.03 
- At home 96.0 91.6 82.2 70.2 47.4 2.03 
Modern Contraceptive       
- Female 46.2 55.6 56.8 58.0 56.9 0.81 
Total fertility rate (TFR) 3.3 2.9 2.6 2.5 2.0 1.65 
IMR (/1000 live births)       
- All 78.1 57.3 51.4 39.4 23.3 3.35 
- Urban (46.5) † 75.3 43.3 34.9 25.6 2.90 
- Rural 78.9 55.5 54.0 42.2 18.5 3.19 
  

† No explanations were given as to why the IMR among the poor in urban areas was so low 

Source: Gwatkin et al., 2000. http://www.worldbank.org/poverty/health/data/indonesia/indonesia.pdf 

 

Alongside the patterns of IMRs among different wealth quintiles, a consistent dose 

response effect was also observed among other indicators, implying that higher 

probability of infant death was associated with high Total Fertility Rates (TFR), low 

usage of modern female contraceptives, higher proportion of birth deliveries at home, 

low coverage of antenatal care, and lack of prenatal immunization. 
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2.2.4.i. Infant Mortality Differentials in Indonesia  

 

Recently, with the worsening standard of living (increased absolute and relative 

poverty) due to the on-going economic crisis in Indonesia that started in 1997, it has 

been projected that the IMR might not decline according to its projected estimates. The 

Household Health Survey that was undertaken by the Indonesian Ministry of Health in 

1995, indicated the five leading endogenous causes of infant deaths: respiratory 

infection (29.5%), perinatal disorders (13.9%), diarrhoea (5.5%), nervous system 

disorders (3.5%), and tetanus neonatorum (3.5%).(42) At the moment, due to limited 

studies in this area, one can only assume that all five leading causes of infant mortality 

in Indonesia were associated directly or indirectly with income inequality.  

 

Results of previous population censuses (Figure 2.2) indicated that there has been a 

sharp decline in IMR. It declined from 142 per 1,000 live births in the 1967-1971 

periods to 71 in the 1987-1991 periods. (43) However, throughout these time periods 

sharp infant mortality differentials by provinces, measured by IMR ratio and absolute 

difference, still persist. For example, in 1971 the IMR ratio between the IMRs of West 

Nusa Tenggara province (the worst) and Yogyakarta province (the best) was 221/102 or 

2 times, whereas in 1993 it was 110/37 or 3 times, (44) suggesting that the probability of 

infant death varied across provinces, and that the inequality in infant mortality was 

tending to increase. Evidence indicated that GNP per capita has been increasing from 

US$ 75 in 1970 to US$ 540 in 1990, and was continuing to increase to US$ 1,155 in 
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1997.(42) One may hypothesize that the decline of infant mortality in Indonesia is 

associated with economic development, measured by Gross National Product per capita. 

 

Figure 2.2. Trend of Infant Mortality Rates in Indonesia, 1971-1990 
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Source: Indonesia Demographic and Health Survey 1997.  Macro International, USA 1998 

 

Evidence also indicated that the inequality in infant mortality is inversely correlated 

with the Gross Domestic Regional Product (GDP), namely the bigger the GDP the 

better the IMR.(45) For example, the ratio of GDP (in billion Rupiah) between 

Yogyakarta and NTB province in 1992 was 1,220/954, or 1.3 times more, whereas the 

IMR ratio between those two provinces was double. 

 

As a comparison, results of studies throughout the world indicated that the Gross 

National Product (GNP) and Gross Domestic Regional Product (GDP) were linked to 

health status. It was indicated by Bloom and Canning (45) that higher incomes provide 

individuals with greater command over many of the goods and services that promote 

health, including better nutrition, access to clean water, sanitation, housing and good 
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quality health services. In Indonesia, health status, measured by infant mortality rates, 

indicated a close association with GDP: an increase in GDP per capita is in accord with 

the reduction of infant mortality rates. In 1970, the GDP per capita was US$190 and 

IMR was 145 per 1,000 live births, whereas 20 years later in 1990 the GDP per capita 

was US$517 and IMR was 71 per 1,000 live births. (46) 

 

On the other hand, among regions of Indonesia, the IMR in Outer Java Bali (OJB) 

region II (65 per 1000 live births) was slightly better than the OJB region I and Java 

Bali (JB) Region (67 per 1,000 live births). It seems as if these infant mortality 

differentials were not related to the levels of capital investments among regions in 

Indonesia. It was noted that during the last two decades, direct investment by domestic 

and foreign investors has been a major contributor to the advancement of the Indonesian 

economy. (47) However, the past and current government policies cause the investments 

were unequally distributed across provinces and regions. For example, the investments 

in Java Bali region during 1967 to 1996 accounted for 72.92% of the total investments, 

whereas in OJB I was 15.04% and in OJB II, only 12.04%.(48) The unequal distribution 

of capital investments reflects the government economic and development policies, and 

is assumed to be responsible for inequalities in both private and community 

investments, which further creates bigger income and health inequalities. Up to the 

present, unfortunately, there has been no study in Indonesia to look specifically at the 

association between capital investments and infant mortality. 

 

Maternal educational attainment is one of the socioeconomic determinant factors of 

health status. The World Bank data indicated that maternal education is closely 
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associated with infant mortality. (17) In Indonesia, meanwhile, maternal educational 

accomplishment was also found to be inversely associated with infant mortality: 

children from less educated mothers have a greater probability of dying before reaching 

one year old (Figure 2.2A). 

 

Figure 2.2A. Trend of IMR by maternal education in Indonesia,1987-1994 
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Source: Indonesian Demographic and Health Survey 1997. Macro International, USA 1998 

 

As presented in Figure 2.2A, the pattern of relationship between maternal educational 

attainment and infant mortality has been observed from results of various national 

surveys, such as the 1987 National Contraceptive Prevalence Survey (NICPS) and in 

two previous Indonesian Demographic and Health Surveys (IDHS) conducted in 1991 

and 1994. (2, 43, 49)  During this period, the mortality differentials between the lowest 

and the highest educational levels were decreasing, namely from 65 in 1987 to 51 

deaths per thousand live births in 1994. The data show that it may be due to a relatively 

faster decline in infant mortality among children of less educated mothers than those of 
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high educational level during 1987 – 1994 periods. Meanwhile, it seems as if the 

educational inequality in infant mortality, measured by the IMR ratio, was narrowing 

slowly. It has been indicated that the IMR ratio between Illiterate/Highest maternal 

educational levels was slowly decreasing from 2.9 in 1987 to 2.2 in 1994. It suggests 

that the probability of infant death of mothers with low level of education was still more 

than double than that of mothers with high educational level. The slow rate of decrease 

indicates that despite the fast decline of the national aggregated level of IMR, the 

inequality in infant mortality among different maternal educational levels persists.  

 

Other population-based data collected by the Central Bureau of Statistics in 1999, 

indicates that educational attainment is associated with or caused by poverty. The 

average length of education among the poor was 5.5 years, whereas among better off 

population was 7.7 years. (47)  

 

In Indonesia, the IMR differentials also varied by urban and rural areas over time. The 

IMR in rural areas declined faster than in urban areas, but overall the IMR in rural areas 

over time was worse than in urban areas (Figure 2.2B), resulted the probability of infant 

death in the rural areas was higher than the urban. 
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Figure 2.2B.Infant Mortality Rates by Urban and Rural Residence, 1987 – 1994 

0
10

20

30

40

50
60

70

80

90

Indonesia Urban Rural

de
at

hs
/1

00
0 

liv
e 

bi
rth

s

1987
1991
1994

 

Source: Indonesian Demographic and Health Survey 1997. Macro International, USA 1998 

 

 

From 1987 to 1994, the probability of infant death, measured by IMR ratio, tended to be 

stable, namely from 1.6 times in 1987 to 1.7 times in 1994.  One may argue that there is 

a paradox here; the economic development in the urban areas is faster and bigger than 

the rural areas. On the other side, the inequality in infant mortality between urban and 

rural areas is almost the same. This paradox can be best explained by the psychosocial 

theory proposed by Wilkinson. (50) According to this theory, one may assume that the 

social cohesion in the rural areas, which is stronger than the urban areas, cancels out the 

effect of gradient income inequality between urban and rural areas. 

 

2.2.4.ii. Impact of the Economic Crisis in Indonesia 

 

The impact of the economic crisis that hit Indonesia in the mid-1997 provides a good 

lesson to study the effect of material deprivation on health. A sudden increase of 
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poverty or material deprivation caused by economic crisis started in 1997, resulting in 

even less access to health facilities among the poor than the rich. Consequently, in 1999, 

access to clean water among the poor – and non-poor population in Indonesia were 54% 

and 69.94%, respectively. Meanwhile, access to family waste disposal was found to be 

39.05% among the poor population and 56.65% among the better off.(47) The impact of 

the economic crisis on infant mortality was not available until the results of 2000 

population census were officially published, not before 2002. 

 

It is assumed that poverty or income inequality determine the level of health care 

demand among mothers during their antenatal period, and also determine the choice of 

service they can afford for delivery. Results of studies looking at the impact of 

economic crisis that hit Indonesia in 1997 showed that economic deprivation resulted in 

a decreased contact rate for treatment with health centres. It went down from 0.29 in 

1996 (before the crisis) to 0.19 in 1999 (after the crisis). It was accompanied by 

increased malnutrition among women aged 15 to 49 years old, as well as increased 

morbidity rates.(47) It is assumed that decreased contact with health service facilities, 

due to poverty or other ill-health behaviours, poses an increased risk to infant mortality. 

 

Due to the economic crisis, it was noted that there was an increased proportion of poor 

families, measured by the Family Welfare Status Index (FWI). After excluding non-

economic criteria in the scoring of the FWI, results of the family enumeration in 1996 

(before the economic crisis in 1997) and 1999 (aftermath of the economic crisis) 

indicated that there was a marked increased proportion of poor families, from 23.8% 
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(1996) to 28.2% (1999) or an increase of 4.4%. (51) This increase was slightly lower 

than the CBS’ proportion of population below-poverty-line, which increased by 5.88% 

(from 17.55% in 1996 to 23.43% in 1999). (52) The inclusion of non-economic criteria, 

such as for example the practice of religion, has known to cause overestimation of the 

numbers of the poor. (Table 2.4)(53) 

 

Poverty or income inequality results in decreased household health expenditure, which 

in turn reduces the access to health services as well as compromised ability to buy 

nutritious foods. In Indonesia, the inequalities in health access were related to the 

limited health resources reflected by the proportion of health budget over the total 

development budget. Over a decade, it increased insignificantly from 1.3% in 1986 to 

2.0% in 1995. (54) 

 

Meanwhile, the combined allocated budget for Population & Family Planning, Social 

Welfare and Health from the fiscal year of 1994/95 to 1996/1997 accounted for just 

over 4% per year over the total development budget.(48) 

 

Data gathered from the economic crisis in Indonesia indicated that family expenditure 

for health was decreasing. In February 1996 the expenditure for health per capita was 

Rp. 878.46, whereas in August 1999 the per capita expenditure for health was 

Rp.2,830.00. (47) Among the lowest 40% expenditure category, it went up from 

Rp.365.20 (February 1996) to Rp.1,026.08 (August 1999). The report also showed that 
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the impact of economic crisis shifted the monthly per capita expenditure for both health 

and education among different classes of expenditure - Q1 to Q5 (Table 2.4). 

 

Table 2.4. Effects of economic crisis on monthly per capita expenditure for health and 

education, 1996-1999 

 

Class of expenditure 
 

Period 
 

% Education 
.Expenditure 

% Health 
Expenditure 

Q1 (20%poorest) 1996 (pre-crisis) 3.15 1.32 

 Aug.1999 (post-crisis) 2.54 1.01 

 Change 1996-99 -0.61 -0.31 

Q2 1996 (pre-crisis) 3.51 1.45 

 Aug.1999 (post-crisis) 2.84 0.98 

 Change 1996-99 -0.67 -0.47 

Q3 (Medium) 1996 (pre-crisis) 3.83 1.58 

 Aug.1999 (post-crisis) 2.71 1.21 

 Change 1996-99 -1.12 -0.37 

Q4 1996 (pre-crisis) 4.2 1.8 

 Aug.1999 (post-crisis) 3.11 1.86 

 Change 1996-99 -1.09 0.06 

Q5 (20% richest) 1996 (pre-crisis) 4.59 2.14 

 Aug.1999 (post-crisis) 4.22 2.04 

 Change 1996-99 -0.37 -0.1 

Total 1996 (pre-crisis) 4.13 1.82 

 Aug.1999 (post-crisis) 3.45 1.67 

  Change 1996-99 -0.68 -0.15 
Source: Perkembangan Tingkat Kemiskinan dan dimensi social ekonominya, BPS Indonesia 1999 

 

Overall, it was noted that the decrease in expenditure for education was larger (-0.68%) 

compared with expenditure for health (-0.15%). As seen in the table, the health 

expenditure changes were observed the greatest among quintile 1 and quintile 2. 
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The aftermath of this financial crisis will be felt mostly by families who were already 

poor or found in the edge of poverty line (borderline), which made them at even greater 

risk of having infant death. Unfortunately, no data were available to indicate whether or 

not the decrease in both health and education expenditure caused the infant mortality to 

increase proportionately. 

 

2.3. STUDIES AT INDIVIDUAL LEVELS 

 

The association between infant mortality and socioeconomic status at the state level has 

been well documented. Whether the socioeconomic status is measured by income, 

education or occupation, much the same picture emerges: that those at the lower end of 

the hierarchy generally have higher rates of death and disease. To summarize, this 

relationship has been replicated within different countries, using almost every measure 

of adverse health outcome, (13, 55, 56)  and the results have shown that infants from low 

socioeconomic families are at higher risk for illness and death than from high 

socioeconomic families. (5, 10, 18, 37, 41, 57-60)  

 

Results of various epidemiological studies at the individual level have generated 

evidence that infant mortality is also associated with other potential risk factors such as 

ethnicity, the education of the mother, access to and use of health services, and 

residence - urban versus rural (61, 62);  antenatal and post-natal care (63);  unemployment 

and low birth weight (64-66); the absence of breastfeeding (67); prematurity (68); birth order 
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(69);  young maternal age and frequent birth interval (70); overcrowding and population 

density (71); as well as the under utilization of medical services. (37)  

 

Chiang showed from a study in Taiwan that the association between income inequality 

and mortality (both all-age mortality and under-five years mortality) became highly 

significant in 1995 compared to 1976 having adjusted for the median family disposable 

income. (72) The results suggest that the health outcome among children under five is 

affected more by income distribution than by absolute income level of the country. 

 

Whitehead and Drever (73) analysed the trend in infant death rates from 1975 to 1996 in 

England using 14.3 million live births and 135,800 infant deaths. Results indicated that 

by 1999 the infant mortality had reduced to 33% less from 1970 among single parents 

compared with infant mortality for couples. In 1975-7 infant mortality was 64% higher 

in classes IV-V (poor group) compared with classes I-II (rich group), but it was still 

52% higher in 1996. Differentials between social classes were largest in the post-

neonatal period and smallest in the perinatal and neonatal period, which was suggested 

to due to improved healthcare. The mortality differential between single parent and two 

parent families has decreased, showing positive progress that the reduction of 

inequalities in income decreased the inequality in infant mortality. 

 

Fiscella and  Franks (74) used multi-level analyses to examine the relationship between 

income inequality and individual risk of mortality within the NHANES I (First National 

Health and Nutrition Examination Survey) data in US. The study followed some 14,407 
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subjects aged 25-74 from 1971 to 1987. They found that income inequality was 

associated with individual all-cause mortality after adjusting for age, sex, and average 

community income. However, the association is confounded by individual family 

income, and therefore the association was no longer significant, while family income 

remained powerfully predictive of mortality risk. Inequality was measured using an 

index of the aggregate income earned by 50% of poor people over the total aggregate 

income of the community. These findings suggested that the effect of income inequality 

on mortality reported at the ecological level may be biased due to confounding by 

income at the family level, and therefore could be entirely explained by the relationship 

of individual income to health. Commenting on the results of this study, Wilkinson 

stated that it appears that the absolute income levels in American states or developed 

countries are no longer key factors of mortality, instead, relative poverty is a key factor, 

which is more pronounced in the smaller sub-population groups.(75). It is generally 

acknowledged that at the individual level, the link between income and health within 

Western nations seems to be curvilinear, almost logarithmic in shape, that make it 

difficult to determine a cut off point of poverty level so that the relationship produce a 

smooth gradient.(76)  

 

Gravelle (77) argued that the significant association between income inequality and 

mortality at the state-level could be due to the ecological fallacy, namely biased 

conclusion drawn at the individual level based on findings found at the ecological level. 

He further pointed out that policies on population health can only be judged from 

individual data, interpreted by models of behaviour that affect health.  Wolfson et al., 
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(78) modelled the individual relationship between income inequality and health among 

the states of the U.S. and found that the individual-level relationship between income 

and health predicts a weaker ecological link. They therefore concluded that Gravelle’s 

concern about the ecological fallacy was not proven. 

 

Lochner et al. (79) meanwhile, examined the association between state-level income 

inequality (measured by Gini coefficients) and individual mortality risk by combining 

three data sources: NHIS (National Health Interview Survey), NDI (National Death 

Index) and US Census. State poverty rate and percentage of persons below the poverty 

line were also included in the analyses. Individual-level variables were also collected, 

namely, five categories of reported family income ratio (family income over poverty 

line). Age-adjusted death rates were used as a health outcome. Results from three 

hazard models indicated that the death rates per 100,000 person-years was highest in the 

poor income category, and declined linearly towards the high income groups.  The 

models showed that individuals living in the states with highest income inequality were 

at increased risk of death compared with those living in states with low income 

inequality, having adjusted for family income ratio and poverty rate in each state. The 

relationship between state income inequality and mortality showed a significant linear 

trend (p=0.001). Poor persons had twice the risk of death than persons with high family 

income. The possible pathways and mechanisms that can explain this association are 

discussed in the following section. 

 

A further indicator of mortality variation among states in the USA was a lack of high 

school education. Muller shows that lack of high school education in fact accounts for 
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the income inequality effect and is a powerful predictor of mortality variation. (80) Using 

US statistical data for the year 1989 and 1990 it was shown that income inequality 

(measured by Gini coefficient) had no unique effect on US age-adjusted mortality when 

the level of formal education was controlled for. However, educational attainment as 

measured by lack of completed high school education was a more powerful predictor of 

differences in mortality than Gini coefficients. The probable mechanism is that low 

education affect mortality by economic resource deprivation, and learned risk 

behaviour. 

 

This argument is not supported by consistent evidence, as was shown by the results of 

the Alameda County prospective study that looks at the 9-year risk of mortality between 

the poor areas and the non-poor areas, being reviewed by Yen and Kaplan. (81) They 

stated that by adjusting separately for age, sex, race, health status, income, access to 

medical care, unemployment status, education, health practice; social isolation and 

depression did not affect the increased risk associated with the increased risk in the poor 

areas.  It means that income inequality independently affects the increased risk of 

mortality, despite efforts to control the confounding factors, suggesting a causal link 

between income inequality and mortality. 

 

In sum, the results of most of the studies that look at the association between income 

inequality and health have supported evidence of a deleterious effect of income 

inequality on health, even after adjusting for the effect of individual-level income on 

health. Given this knowledge background, better understanding about possible pathways 
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and mechanisms dealing with the association between income inequality and health can 

be obtained. 

 

2.4. PATHWAYS AND MECHANISMS 

 

Currently, the objective and methods in epidemiology have undergone a transition from 

a science that identifies risk factors for disease to one that analyses the systems that 

generate patterns of disease in populations. (82) In light of this, understanding about the 

pathways and mechanisms that link the income inequality and health is extremely 

important for deriving sound health policy and programs to alleviate income inequality. 

 

Koopman, (82) recognises that the focus of epidemiology has been expanding from risk 

assessment to the analysis of system that give rise to exposures which act to cause 

disease. These remarks are in line with another observation, which recognizes that 

traditional epidemiology has ceased to function as part of a multidisciplinary science to 

understand the causation of disease in populations, and has become a generic method 

for measuring the association of exposure and disease in the individual.(83) 

Consequently, modern epidemiologists rarely consider socioeconomic factors and the 

population perspective. On the contrary, they usually consider social class as an 

adjusting variable, rather than the main influential exposure, if not the cause. In addition 

to a quantitative approach in health science, and given a particular set of issues being 

considered, such as income inequality in health, a comprehensive framework combining 

inter-disciplinary methods can facilitate the design of future health policies. Economists 
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who emphasize the role of individual decisions when modelling variables representing 

health also share this new direction of epidemiological studies. (84) Despite the fact that 

the evidence linking income inequality to both population and individual health 

outcome continues to grow, there seem to be different views on the issue. Some of the 

issues dealing with the possible pathways and mechanism are indicated in the following 

paragraph. 

 

It was indicated by Kaplan (85) that there is still debate surrounding the possible 

pathways and mechanisms; firstly, about whether or not the association between income 

inequality and mortality is causal, and secondly, which among the proposed 

mechanisms is more important than the others. In addition to that, there is also a view 

that the relationship between income inequality and mortality at the aggregate level 

might simply reflect a compositional effect caused by clustering of mortality among 

poor people in high-risk areas. (77) Meanwhile, evidence has shown that there is an 

independent effect of income inequality on mortality, even though the population 

subgroups most affected vary between studies. (36, 86) 

 

In light of this debate, it has been pointed out that there are three major mechanisms to 

account for this association (55, 85, 87, 88): a) disinvestments in human capital, b)  erosion 

of social capital, and c) psychosocial effect. Evidence already exists to support each of 

these pathways. 
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2.4.1. Disinvestment in human capital 

 

The first theory is also called the ‘neo-material’ theory, which views income inequality 

as a result of both historical and various social, political, and economic policies that 

cause a society to be exposed to different distribution of community resources and 

capital. This income inequality will then cause health inequality at critical periods, such 

as infancy and childhood, and accumulates negative experiences and exposures across 

the lifetime. (87) Wagstaff and Doorslaer, on the other hand, mentioned this mechanism 

as “macro-philosophies”. (86) 

 

This school of interpretation is supported by consistent evidence as indicated in the 

results of the Alameda County prospective study presented by Yen and Kaplan, (81) who 

examined the effect of neighbourhood social environment on over 9-year risk of death. 

They undertook a longitudinal multi-level analysis of the effects of area characteristics 

on mortality risk, separate from the impact of individual factors. Various neighbourhood 

indicators were collected, including per capita income, commercial stores per 1000 

population, and other environmental factors. On the other hand, individual indicators 

collected consisted of family income, education, race, smoking habits, body mass index, 

alcohol consumption and perceived health status. The results showed that residents of 

neighbourhoods with greater levels of economic and material deprivation were 58% 

more likely to die during the studied period than their better off counterparts. In other 

words, income inequality independently affected the increased risk of mortality, even 

after it was adjusted for the individual confounding factors. 
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A similar study by Kaplan et al. (1996) that looks at the association between income 

inequality, neo-material conditions and health has been presented earlier. (31) They 

found that states in the US with greater inequality in the distribution of income also 

have an elevated rate of unemployment, individuals receiving food stamps, persons who 

were medically uninsured and lower rates of high school completion. These states also 

invest less in education. It was assumed that some of the reduced social spending results 

in diminished life opportunities for the poor to improve their material circumstances, 

lack of affordable health care by the poor, and a decline in the quality of public health 

service, which then led to health erosion among the poor. 

 

The association between income and mortality in general has been supported by various 

macro- and micro-level epidemiological studies. One may assume that the quality of 

life, known from health outcome such as mortality, depends ultimately on neo-material 

factors, which then trigger the other mediating mechanisms such as psychosocial stress, 

ill-health behaviours and lack of social cohesion. 

 

An economist’s point of view by Sen, (89) on the other hand, indicated evidence that 

macro or state-level economic indicators such as GNP per capita does not seem to be a 

direct determining factor of life expectancy. This can be shown by data from various 

countries, characterized by some remarkable features. The first is, that the pattern of life 

expectancy increases in exactly the opposite direction of the expansion of GDP per 

capita, as observed in England and Wales during six decadal periods from 1901-1911 to 

1951-1960. The second is that life expectancy increases are typically and positively 

associated with economic growth, such as observed in South Korea and Hong Kong. 



 

Chapter 2. Literature Review 

______________________________________________________________________ 

______________________________________________________________________________________________ 
PhD Thesis – The University of Western Australia - 2003 

48

However, the significant association vanishes when it is adjusted by two factors, namely 

income levels among the poor and public health expenditure. This pattern is known as 

the ‘growth-mediated mechanism’. (89) Wagstaff refers to this as the “absolute income 

hypothesis or AIH”. (86) It does indicate a mechanism whereby the association works 

through public expenditure on health care and removal of poverty inequality. (32, 73, 89). 

This theory gains support from ecological observation, mostly in developed countries. 

 

Furthermore, Sen indicated that there is another pattern called ‘support-led’ mechanism, 

which does not work through fast economic growth at the state level. (89) It is well 

exemplified by countries such as Sri Lanka, pre-reform China, Costa Rica and the 

Indian State of Kerala. This pattern is characterized by rapid reduction in mortality rates 

without much economic growth. Sen pointed out that it works through social service 

priority, especially health care and education, which reduce mortality and quality of life. 

This conclusion is supported by evidence from Canada presented by Ross, (32) who 

observed that in Canada health care and education is universally available, whereas in 

US there is marked economic segregation, health care and education.  In the case of 

Kerala, literacy among adult women is around 86%, and that among young adult 

women is close to 100%. It has a high ratio of women’s employment in responsible 

jobs. 

 

The supporting evidences for this mechanism comes from various studies which are 

convinced that the significant association at the macro-levels is confounded by variable 

at the micro-levels. These confounding variables are individual socioeconomic status, 
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(71, 77) median family disposable income, (72) low educational level, (80) income 

inequality, (73, 74) and relative poverty in the smaller sub-population groups. (75, 79) 

Evidence from various studies in developing countries support this mechanism, which is 

in fact in favour of the “income inequality hypothesis or IIH”. (86) 

 

Supporting the neo-material mechanism, Sen concluded that mortality statistics can be 

helpful in the formulation of economic policy decisions over a large field, covering 

overall performance as well as distributional concerns over social class, gender and 

race. Income is only variable among many other determinant factors that affect 

mortality, which include epidemiological environment, availability of health care and 

the nature of health insurance (no matter what), basic education, orderliness of urban 

living, and access to modern knowledge in rural communities, as well as other policies 

that reduce social inequalities. (89) 

 

2.4.2. Erosion of social capital 

 

The second mechanism, called the ‘erosion of social capital’, emphasizes the role of 

perceptions of place in the social hierarchy leading to a sense of frustration and relative 

deprivation, social conflict and loss of social capital and social cohesion. These 

mechanisms were in fact in line with a conclusion made by Kawachi, who stated that 

the association between income inequality and health outcome is due to deprivation of 

social capital.(55) 
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There is a growing evidence that the level of health status depends on social capital, 

defined as ‘features of social organization, such as the extent of interpersonal trust 

between citizens, norms of reciprocity, and vibrancy of civic association that facilitate 

cooperation for mutual benefits’. (90) A review of literature pertaining to social 

cohesiveness and social capital suggests that high levels of trust, openness, and mutual 

tolerance characterise cohesive societies. Also, a willingness on the part of individuals 

and groups to participate fully in all aspects of civil life; close social ties and networks 

among individuals and between individuals and the wider society; and the presence of 

associations and institutions that ensure the maintenance of democracy. (91) It was 

assumed that the effect of social capital on health works through both contextual and 

compositional effects. (76, 91) Contextual effects, or instrumental benefits, refer to social 

capital-relevant aspects of social structure that influence the population health, such as 

social security nets, and other policies related to public welfare. On the other hand, 

compositional effects, or intrinsic benefits, result from contributing to social capital, and 

refer to the direct influences of participation in the community, such as social support 

and social relationships. 

 

Results of various studies suggest that high-income inequality is detrimental to social 

cohesion resulting in adverse individual and population health. As Wilkinson observed 

it in Britain during 1971-181 periods, the extent of income inequality within the 

population narrowed and accompanied by greater solidarity and cohesiveness, as well as 

improvement in life expectancy. (13, 92) 
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Evidence was given by Kawachi and Kennedy, (93) who used a cross-sectional 

ecological study of the US states to examine the association between social capital, 

measured by civic trust and associational membership, and all-cause and specific-cause 

mortality. They found that income inequality was related to both social cohesion and 

health, and that social cohesion itself was linked to mortality rates, having adjusted for 

age, state median income, and poverty. States with high income inequality have 

correspondingly low social trust and group membership, and high mortality rates, 

including infant mortality, heart disease, malignant neoplasms and cerebrovascular 

diseases. A regression path analysis confirmed that social cohesion constituted a major 

pathway through which income inequality impacted on population health. 

 

Up to date, there have been no similar studies in developing countries, so that 

verification of their findings applicable to other population and different health system 

could not be done. 

 

2.4.3. Psychosocial Effect 

 

The third mechanism being proposed deals with individual-biological mechanism, 

which stems from a theory that individual health is a function of relative individual 

income having undergone long psychological and physiological adaptations. Wilkinson 

gives an example that health inequalities usually accounts for differences of five to ten 

years of life expectancy between rich and poor within countries, and occasionally for as 

much as fifteen years difference. (50) 
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The strongest evidence that there are psychosocial health effects attributable directly to 

low social status comes from work on the physiological effects of social status among 

non-human primates, (94, 95) namely, baboons in the wild and on macaques in captivity. 

The results indicate important psychosocial pathways linking the chronic anxiety 

associated with subordinate social status with raised basal cortisol levels and attenuated 

responses to acute stress, atherosclerosis, worse HDL-LDL ratios, central obesity (the 

deposition of fat around the trunk sparing the limbs), depression, and poorer immune 

function. This theory is also supported by results of various studies within-countries, 

indicating that there is association between income and human health, even though the 

association is weaker among egalitarian (developed) countries than in non-egalitarian 

(developing) countries. Despite the strong association between income and health, 

Wilkinson (50) argues that income inequality affects health independently of the average 

living standards, of the proportion of the population in absolute poverty, and of 

expenditure on medical care. Instead, it is dependent on the sensitivity of the 

individuals’ response to the social gradient and income inequality. (50) 

 

Despite the fact that this individual mechanism has been useful in clinical interventions 

to modify individual behaviour, it has not been matched by research designed to 

understand and evaluate programs to modify this aspect of social environments that lead 

to poorer health. (96)  

 

The psychosocial hypothesis argues that the material resources procured by income are 

not the primary mechanisms by which income affects health, but that what matters is the 
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people’s perceptions of themselves relative to the others, and their response to them. (50) 

And Lynch (2001) pointed out that among the non-egalitarian societies the inequalities 

are regarded as the result of perceptions of relative income, which in turn produces 

negative emotions like shame and distrust that are translated into poorer health at the 

individual level through the psycho-neuro-endocrine mechanism, and health damaging 

behaviours. (88) At the same time, this perception about social position is translated into 

anti-social behaviour, reduced community participation and less social cohesion within 

the community. (50) 

 

Related to the psychosocial interpretation, there are now large bodies of evidence 

indicating an association between socioeconomic position and health-related behaviour, 

with those at the lower socioeconomic hierarchy being less likely to behave in ways that 

are conducive to better health. (97) Furthermore, Mosley indicated that the effect of 

poverty and low education work through a behavioural mediated bio-social mechanism, 

manifested in the family and individual decision making process related to health 

matters.(37) In other words, the combined effect of purchasing power (measured by 

income inequality) and knowledge (measured by educational attainment) act as 

resources that determine the levels of health expenditure and attitude toward health 

among deprived individuals or families. 

 

In summary, it seems as if the material deprivation affects the income inequality on 

health through the pathways and mechanisms of chronic erosion of social capital and 

individual behaviour. These mechanisms determine the way people perceive, interpret 
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and react to material deprivation, poverty and income inequality within their living 

environment, both at the family and community levels. 

 

Environments with bigger inequality (at both individual and ecological levels) exposes 

mothers to material deprivation, erosion of social capital and greater psychosocial 

stress. They are in turn more likely to stimulate individuals to adopt ill-health 

behaviours which further create risk factors for morbidity and mortality. 

 

2.5. IMPLICATIONS OF FINDINGS 

 

The impacts of the findings on the link between income inequality and health have been 

echoed worldwide across various boundaries. So far the conclusion is that nations with 

large disparities of income (non-egalitarian countries) have greater mortality than 

nations with narrow income gaps between the rich and poor (egalitarian countries), even 

after adjusting for possible confounders such as the national average income or 

individual-income level. This conclusion is true for both inter-countries and within-

country studies. Turell (2001) concluded that there are still factors, other than income 

inequality, that determine the health status, (91) such as, the erosion of social capital and 

psychosocial effects. This has led to the possible pathways and mechanism being 

proposed to validly explain the cause-effect link between income inequality and health. 

 

Furthermore, different paths of inference have been drawn to deal with the compelling 

fact about the association between income inequality and health, namely the recognition 

of the power of the socioeconomic factors in determining population health in modern 
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societies today. It changes the view of population health as simply being concerned with 

individual risk and exposure to disease. Also, a view where social and economic 

policies and development play a major role in shaping the way of life of a population, 

the way people respond and adapt physiologically, psychologically and physically.  The 

concept of preventive health has been expanded beyond health boundaries. 

 

Given the evidence so far, on the association between relative poverty or income 

inequality and disease, a report from the WHO called ‘Macroeconomics and Health’, (9) 

calls for action from both developed and developing countries to invest more on public 

spending to close the gap of socioeconomic inequalities in health. The basic argument is 

that investing in health or human capital is fundamental to and an essential precondition 

for further economic development; an argument which is supported by economists who 

consider health as an enabling significance, that being healthy and alive is a necessary 

condition for growth and development.(46, 89) Moreover, the association between 

poverty and adverse health outcome seems to be reciprocal and reinforcing. It means 

that societies burdened with diseases tend to experience low economic productivity and 

low and unstable economic growth. (98) At the same time the health-income correlation 

is partly explained by a causal link running the other way round, mediated through 

higher productivity, healthy and educated workforce, and low morbidity and mortality. 

(46) Overall, investing in public health in both developed and developing countries 

should be encouraged and deserve strong support, (99) since it is an intrinsic component 

of any policy aimed at reducing both health and income inequalities. 
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Given the growing evidence of the strong association between educational attainment 

and health status, (11, 17, 37, 61, 80, 100) it is also inferred that there is a need to reshape the 

education policies aimed at eliminating illiteracy among women and enhancing their 

health knowledge, as well as aimed at creating  healthy and educated women of child 

bearing age. 

 

The needs for reshaping the public health concept were inferred by the following facts. 

Recent findings reviewed by McMichael, (101) indicate that socioeconomic and health 

inequalities are influenced by globalization. The world has long recognized that the 

global transfer of knowledge related to health (such as sanitation, vaccination, 

contraceptive methods, vector control, food science and nutrition, and treatment of 

diseases) has given rise to an improvement in population health, and that human-

induced global environmental change has created shifts in the ecology of human living 

(both natural and social) which account for much of the ebb and flow of diseases over 

time, which in turn affect population health. 

 

On the other hand, a global market-based economic system imposed by international 

financial institutions (such as World Bank, IMF, WTO) on the economic policies of 

various developing countries to promote the wealth-creating role of the private sector, 

has often impaired population health and widened the gap between the rich and the poor 

(health and economic inequalities). Furthermore, UNDP has shown that the growth in 

trade and foreign capital flows has affected the amount and distribution of overall 

wealth, increasing the global average per capita GDP, but the gains have been unevenly 

shared, to thus perpetuating and exacerbating income differentials both within and 
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among countries, (102) which thereby creating and maintaining the existing poverty-

related conditions for adverse health outcome. 

 

Meanwhile, Syme indicated that the fundamental indicators of population health 

(morbidity and mortality) have shifted from traditional risk factors to socio-

economically induced risk factors influenced by economic and development policies. 

Sen (1998) considers that powerful social and cultural factors determine the disparities 

of both income inequality and health; (56) in which mortality is seen an indicator of 

economic success and failure. (89) At the same time, Daly et al. (1998) see it as an 

indicator of income inequality. (34) Link et al. (1998) argued that the patterns of 

mortality are affected by socioeconomic inequality that shapes the distribution of the 

health benefits. (103) The World Bank also expressed its views that there is a need for a 

strong government commitment to carry out essential public functions, including public 

health, to ensure a well-functioning market.(104) 

 

To face these new challenges, namely, the reshaping the concept of socioeconomic 

epidemiology, several approaches have been implicated. Koopman (1996) urged that 

modern epidemiologists should be able not only to identify risk factors for disease but 

should also be capable of analysing the systems that generate patterns of disease. (82)  

McMichael and Beaglehole argued that scientists and policy makers should continue to 

identify, quantify and reduce the risks to health that result from specific, social, 

behavioural and environmental factors, as well as global socioeconomic processes. (101) 

The objectives and themes of epidemiological studies should be in accord with goals 
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aimed at alleviating socioeconomic inequalities. To overcome economic inequalities in 

health four alternative goals have been proposed by Marchand et al.(105): (a) maximizing 

the sum total of health, (b) equalizing the health status of both higher and lower social 

classes, (c) maximizing the health status of the lowest social class, and (d) maximizing 

the health status of the sickest individuals in the society. 

 

Due to the contradictory findings dealing with the association between income 

inequality and mortality, Yen suggested that there are three methodological issues 

dealing with these studies that need to be considered. (106) They are selection bias, 

which may cause clustering effect, biased inference (association versus causation) and 

analytic methods (macro-ecological versus micro-individual) that cause statistical 

artefact due to ecological fallacy. To deal with this issue, it is of utmost importance that 

every study look at the association between income inequality and health, to use proper 

analytical technique and statistical software so that international comparisons and 

inferences can be reliably made. 

 

Given at least three possible pathways and mechanisms dealing with the interpretation 

of the association between income inequality and health, there is a need to reshape the 

conceptual framework to show how each pathway and mechanism possibly interrelates 

with and reinforces each other. It is important not only for gaining better understanding 

about how the macro- and micro-environmental factors affect individual and population 

health, but it may guide the policy makers in deriving plans to alleviate inequalities in 

health. By formulating the conceptual framework, better understanding about the 
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aetiology of health inequalities will be better understood so that policies and programs 

can be developed and adjusted responsively. 

 

In this study, a conceptual framework is assumed: that the causal link between income 

disparity and infant mortality is initiated by macro-environment factors which dictate 

government public policies in each country and cause income and education 

inequalities. At the same time, the lack of resources at the community level and the 

compromised provision of health, as well as educational services, resulting in limited 

health access by the poor. On the other hand, neo-liberal economic policies by the 

government cause a greater share of income to the rich than to the poor. This income 

inequality at the family and individual level is then translated into reduced health 

demand among the poor, as well as increased psychosocial stress. This leads to health 

damaging behaviours among the poor, which exposes them to health risk. Overall, the 

triple problems of reduced supply of health services, reduced health demands and 

relative poverty, as well as chronic psychosocial stress, cause the deprived individuals 

and families to be at higher risk of illness and mortality. 

 

2.6. CHAPTER SUMMARY 

 

2.6.1. Inequality in Infant Mortality: Indonesian Context 

 

The IMR in Indonesia has declined from 142 deaths per 1,000 live births (1967-1971 

period) to 51 deaths per 1,000 live births (1990-1994 period). Despite this dramatic 
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decline, inequalities of IMR across different sub-population groups and socioeconomic 

strata remained. Children born to women living in urban areas of all regions have 

consistently lower mortality than children do in rural areas. Furthermore, the IMR in 

rural areas declined faster than in urban areas which widened the gap of infant mortality 

between urban and rural.  Significant provincial inequality of the IMR was observed 

over time. There is a province in Outer Java Bali region (West Nusa Tenggara) that has 

always shown the highest IMR, whereas on the other end there is a province in Java 

Bali region (Yogyakarta) that has always shown the lowest IMR. Socioeconomic 

disparity at the macro-level (provincial) and micro-level (household level) poses 

significant underlying causes of inequality in infant mortality, despite the fact that the 

probability of infant death was also associated with risk factors associated with fertility, 

access to health services and diseases. There is a dose-response effect indicating income 

inequality in infant mortality, where the probability of infant death among the poor in 

the rural areas was slightly bigger than the urban. 

 

Lessons learned from the economic crisis that hit Indonesia in late 1997, gave further 

confirmation that there is a strong association between income inequality and health. It 

was indicated by increased family expenditure on health, increased morbidity rates, 

decreased contact rate for consultation and treatment in health centres, as well as 

increased malnutrition among women of child bearing age in the rural areas. 
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2.6.2. Income Inequality in Health: Worldwide Context 

 

Both ecological and individual studies throughout the world indicated that indeed at the 

macro-level, income inequality and educational levels significantly predict a country’s 

health status. Results of inter-countries studies indicated that nations with greater 

income disparity have poorer health status than nations with narrower income gaps, 

even after adjusting for the average income of the nation(s). Similar finding was 

observed from studies in various individual countries, namely, that health status in areas 

with high levels of income inequality is worse than in those areas with small income 

disparity, even though it was adjusted for differences in mean income among areas. 

 

It was also shown that infants from the lower socioeconomic families were at consistent 

higher risk of illness and death than the higher socioeconomic families. Large bodies of 

data investigating association have also recognized that the association was confounded 

by various risk factors at the family and individual levels.  Having reviewed many 

studies, Najman, (107) concluded that the major risk factors for poor health outcomes are 

found to be more frequent in the most economically disadvantaged groups. Even after 

adjusting and controlling for these risk factors, the magnitude of the association 

between income inequality and health remains. 

 

A growing amount of evidence throughout the world, both from the developed and 

developing countries has shown consistently that the effect of income inequality on 

mortality shows an independent effect, which lead to the possibility of a causal link. 

Criticism, which argued that the association is biased due to a statistical artefact 
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(ecological fallacy), could not be justified, because some studies prove otherwise.  

Other studies also indicated that the educational status is also a strong predictor of 

mortality. However, it is clear that differences in methods of measuring income 

inequality, sample size or sampling design, and choice of health outcomes are all 

possible reasons for the divergent findings across those studies. Bias may have been 

found due to over-sample of people residing in high-poverty areas. Also it might be due 

to the fact that some of the findings have not been adjusted for confounding factors at 

the individual-level. 

 

2.6.3. Cause-effect Association: Pathways and Mechanisms 

 

The findings on the association between income inequality and health status have led to 

a discussion of the proposed pathways and mechanism which explain the possible 

aetiology of adverse health outcomes, including infant mortality, due to socioeconomic 

factors both at the individual and population levels. At least three possible pathways and 

mechanisms have been suggested, corresponding to the disinvestments in human 

capital, erosion of social capital and the ill-health behaviours induced by psychosocial 

effect. 

 

The first theory suggests that the effect of income inequality on health status reflect 

both lacks of resources held by individuals and systemic under-investments across a 

wide range of community infrastructures. The second theory, dealing with the erosion 

of social capital, emphasizes the role of perceptions of place in the social hierarchy that 

lead to relative deprivation, social conflict and loss of social capital. The third theory 
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embarks from an argument that individual health is a concave function of relative 

individual income within the society, which may create psychosocial stress leading to 

damaging health behaviours and lack of social cohesion. 

 

It seems as if each pathway and mechanism interrelates with and reinforces each other. 

The material deprivation affects the income inequality on health, and is mediated 

through chronic erosion of social capital and individual behaviour pathways and 

mechanisms on how people perceive, interpret, react and adapt to material deprivation, 

poverty and income inequality within their living environment, both at the family and 

community levels. 

 

2.6.4. Implications of Findings 

 

Much evidence has supported a widely accepted argument that the health status of the 

population is a function of economic factors, and findings on the association between 

socioeconomic inequality and health status have implicated various new policies and 

program directions. Among other things, the new directions have been aimed at 

increasing public spending to narrow the gap of socioeconomic inequalities in health, 

reshaping the public health concept, reformulating the concept of socioeconomic 

epidemiology, reworking the education policies, and developing a conceptual 

framework on the association between income inequality and health, as well as 

standardizing the methods and analytical techniques in anticipation of the current 

weaknesses of the existing studies. 
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2.7. CONCLUSIONS  

 

The existing pathways and mechanisms dealing with the association between infant 

mortality and its determinant factors were depicted in a model presented in Figure 2.3. 

The model is a modification of a model by Turell.(91) This model is formulated on the 

basis of the current literature of the association between infant mortality and income 

inequality. The model depicts the modification and adjustment of the existing pathways 

and mechanisms proposed elsewhere. (4, 22, 31)  The model provides a better 

understanding of the aetiology of adverse health outcome at the individual and 

population levels in any population, especially in developing countries. 

 

In this thesis only part of the association is studied which is indicated by an area inside 

the dotted line in the model. It deals with the association between socioeconomic 

inequality (measured by family welfare and maternal education) and infant mortality, 

adjusting for the potential risk factors of infant mortality. Due to limited data of 1997 

IDHS, analysis  did not include data on country’s macro-environment, psychosocial 

data, health seeking behaviours, community infrastructure (including health facilities), 

and the provision of public services including health. 

 

The study hypothesises that socioeconomic inequality (measured by income and 

educational status) is caused by disparity and/or lack of both individual and systemic 

resources, which was the accumulated outcome of the existing macro government 

public policies. The income inequality at the family level together with lack of maternal 

education determines the level of infant mortality, adjusted for various risk factors. 



 

Chapter 2. Literature Review 

______________________________________________________________________ 

______________________________________________________________________________________________ 
PhD Thesis – The University of Western Australia - 2003 

65

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.3. Pathways and mechanism on the association between socio-economic 
inequalities and infant mortality 
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Among individual families the inequalities in income and lack of education are 

hypothesised. The demand for maternal and child health services is also hindered by 

lack of education among mothers, as well as the existence of other potential risk factors 

among mothers, such as for example family planning practice, malnutrition, early 

marriage and short birth intervals. This study cannot answer the variance which 

contributed to infant mortality caused by psychosocial factors and health seeking 

behaviour among mothers. Also it cannot reveal the variance attributed to country 

macro-environment situation which affects community infrastructure and the quality of 

public services  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Chapter 2. Literature Review 

______________________________________________________________________ 

______________________________________________________________________________________________ 
PhD Thesis – The University of Western Australia - 2003 

67

BIBLIOGRAPHY 

 

1. Badan Pusat Statistik Indonesia. Pengukuran Tingkat Kemiskinan di Indonesia 

1976-1999: Methode B.P.S. First ed. Jakarta: Badan Pusat Statistik, Jakarta, 

Indonesia; 1999a. 

2. Central Bureau of Statistics Indonesia, National Family Planning Coordinating 

Board, MOHRI, Macro International  Inc. Trends in Demographic, Family 

Planning, and Health Indicators in Indonesia, 1971-1997. First ed. Calverton, 

Maryland, USA: Macro Intl. Inc; 1999. 

3. Wagstaff A, Paci P, van Doorslaer E. On the measurement of inequalities in 

Health. Social Science and Medicine 1991;33(5):545-557. 

4. Kawachi I, Kennedy BP. Income inequality and health: Pathways and 

Mechanisms. Health Services Research 1999;34(1):215-227. 

5. Lee KS, Park SC, Koshnood B, Hsieh HL, Mittendorf R. Human Development 

Index as a predictor of infant and maternal mortality rates. J.Pediatr 

1997;131(3):430-433. 

6. Doraed M. Analytical Tools for Human Development. Human Development 

Report. Washington, DC: United Nations Development Program (UNDP); 1997 

August. 

7. World Health Organization. The World Health Report 1998: Life in the 21st 

Century, A vision for all. In: The World Health Organization, Geneva 

http://www.who.int/whr/1998/en/report.htm; 1998. 

8. Brundtland GH. Message from the Director-General. In : The World Health 

Report 1999 : Making a difference. First ed. Geneva: World Health 

Organization; 1999. 

http://www.who.int/whr/1998/en/report.htm;


 

Chapter 2. Literature Review 

______________________________________________________________________ 

______________________________________________________________________________________________ 
PhD Thesis – The University of Western Australia - 2003 

68

9. World Health Organization. Macroeconomics and Health: investing in health for 

economic development. Report of the commission on macroeconomics and 

health. Geneva: World Health Organization; 2001. 

10. Gwatkin DR. Health inequalities and the health of the poor : What do we know? 

What can we do? Critical Reflection. Int.J. Pub.Health 1999;78(1):3-18. 

11. Flegg AT. Inequality of income, illiteracy and medical care as determinants of 

infant mortality in under-developed countries. Population Studies 1982;36:441-

458. 

12. Rodgers GB. Income and inequality as determinants of mortality: an 

international cross-sectional analysis. Population Studies 1979;33:343-351. 

13. Wilkinson RG. Income distribution and life expectancy. British Medical Journal 

1992a;304:165-168. 

14. Wilkinson RG. National mortality rates: the impact of inequality? Am.Journal 

Pub. Health 1992b;82:1082-1084. 

15. Hales S, Howdan-Chapman P, Salmond C, Woodward A, Mackenbach J. 

National infant mortality rates in relation to gross national product and 

distribution of income. The Lancet 1999;354(9195):2047. 

16. World Bank. World Development Indicators. Washington: World Bank; 1998. 

17. Wang J, Jamison DT, Bos E, Preker A, Peabody J. Measuring Country 

Performance on Health: selected indicators for 115 countries. Washington: The 

World Bank; 1999. 

18. Gbesemete KP, Jonsson D. A comparison of empirical models on determinants 

of infant mortality: a cross-national study on Africa. Health Policy 

1993;24(2):155-174. 



 

Chapter 2. Literature Review 

______________________________________________________________________ 

______________________________________________________________________________________________ 
PhD Thesis – The University of Western Australia - 2003 

69

19. Waldmann RJ. Income distribution and infant mortality. The Quarterly Journal 

of Economics 1992;104(4):1283-1302. 

20. Pan American Health Organization. Health Situation Analysis. In: 

www.paho.org/english/D/ar2000-1.pdf; 2000. 

21. Schneider M, Castillo-Salgado C, Loyola-Elizando E, Bacallao J, Mujica O, 

Vidaurre M, et al. Trends in infant mortality inequalities in the Americas:1955-

1995. Journal of Epidemiology and Community Health 2002;56:538-541. 

22. Lynch JW, Davey Smith G, Hillemeier M, Shaw M, Raghunathan T, Kaplan 

GA. Income inequality, the psychosocial environment, and health: comparisons 

of wealthy nations. The Lancet 2001;358:194-200. 

23. Le Grand J. Inequalities in Health. European Economic Review 1987;31:182-

191. 

24. Lobmayer P, Wilkinson RG. Income, inequality and mortality in 14 developed 

countries. Sociology of Health and Illness 2000;22:401-414. 

25. Bidani B, Ravallion M. Decomposing social indicators using distributional data. 

Journal of Econometrics 1997;77:125-139. 

26. Morgenstern H. Uses of ecological analyses in epidemiological research. 

Am.Journal Pub. Health 1982;72:1336-1344. 

27. Pamuk ER. Social Class Inequality in Mortality from 1921 to 1972 in England 

and Wales. Population Studies 1985;39:17-31. 

28. Le Grand J. The distribution of public expenditure: The case of health care. 

Economica 1978;45:125-142. 

http://www.paho.org/english/D/ar2000-1.pdf;


 

Chapter 2. Literature Review 

______________________________________________________________________ 

______________________________________________________________________________________________ 
PhD Thesis – The University of Western Australia - 2003 

70

29. Regidor E, Gutierrez-Fisac JL, Dominguez V, Calle ME, Navarro P. Comparing 

social inequalities in health in Spain: 1987 and 1995/97. Social Science & 

Medicine 2002;54:1323-1332. 

30. Kennedy BP, Kawachi I, Prothrow-Smith D. Income distribution and mortality: 

cross sectional ecological study of the Robin Hood Index in the United States. 

British Medical Journal 1996;312:1004-1007. 

31. Kaplan GA, Pamuk ER, Lynch J, Cohen R, Balfour J. Inequality in income and 

mortality in the United States: analysis of mortality and potential pathways. 

British Medical Journal 1996;312:999-1003. 

32. Ross NA, Wolfson MC, Dunn JR, Berthelot J-M, Kaplan GA, Lynch JW. The 

relation between income inequality and mortality in Canada and in the United 

States: cross sectional assessment using census data and vital statistics. BMJ 

2000;320:898-902. 

33. Wagstaff A, van Doorslaer E. Overall vs. Socioeconomic Health Inequality: A 

Measurement Framework and two empirical illustrations. In: 

http://www.poverty.worldbank.org/files/9217_overall.pdf; 2002. 

34. Daly MC, Duncan GJ, Kaplan GA, Lynch JW. Macro-to-Micro links in the 

relation between income inequality and mortality. Milbank Quarterly: A Journal 

of Public Health and Health Care Policy 1998;76(3):315-339. 

35. Kennedy BP, Kawachi I, Glass R, Prothrow-Stith D. Income distribution, 

Socioeconomic status, and self-rated health: A U.S. Multi-level Analysis. BMJ 

1998;317:917-921. 

36. Jain AK. Determinants of Regional Variations in Infant Mortality in Rural India. 

Population Studies 1985;39:407-424. 

37. Mosley WH, Chen LC, editors. Child Survival: Research and Policy. 

Cambridge: Cambridge University Press; 1984. 

http://www.poverty.worldbank.org/files/9217_overall.pdf;


 

Chapter 2. Literature Review 

______________________________________________________________________ 

______________________________________________________________________________________________ 
PhD Thesis – The University of Western Australia - 2003 

71

38. UNDP. Human Development Report 2001. In: United Nations Development 

Programme, http://www.undp.org/hdr2001/indicator; 2001. 

39. Azwar A. Reproductive Health Care in Indonesia. In: Workshop on 

Reproductive Health Research Agenda; 1999 21-24 April 2000; Bandung: 

MOHRI; 1999. 

40. Ministry of Health of Indonesia. Healthy Indonesia 2010: The new vision, 

mission and basic strategies of the Ministry of Health Republic of Indonesia. 

First ed. Jakarta: Ministry of Health, Indonesia; 2000. 

41. Gwatkin DR, Ruustein S, Johnson K, Pande RP, Wagstaff A. Socio-economic 

differences in Health, Nutrition and Population in Indonesia. In: The 

HNP/Poverty Thematic Group of the World Bank 

www.worldbank.org/poverty/health/data/indonesia/indonesia.pdf; 2000. 

42. Malik R, Poerwanto S, Aryastami K, Sugianto. Level and model of 

epidemiological transition in Indonesia. Project Report. Jakarta: Ministry of 

Health Indonesia; 1999 1999. 

43. Central Bureau of Statistics Indonesia, National Family Planning Coordinating 

Board Indonesia, MOHRI, Macro International  Inc. Demographic and Health 

Survey 1997. Calverton, Maryland: Macro International; 1998. 

44. Ministry of Health of Indonesia. Population Census Data/Information in 1971, 

1980, 1990, 1995 Intercensus Survey and its Projection. Jakarta: Center for 

Health Data, Ministry of Health, Indonesia; 1999. 

45. Ministry of Health of Indonesia. Indonesia Health Profile 1996. Jakarta: 

Ministry of Health Indonesia; 1997. 

46. Bloom D, Canning D. The health and wealth of nations. Science 2000;287:1207-

1209. 

http://www.undp.org/hdr2001/indicator;
http://www.worldbank.org/poverty/health/data/indonesia/indonesia.pdf;


 

Chapter 2. Literature Review 

______________________________________________________________________ 

______________________________________________________________________________________________ 
PhD Thesis – The University of Western Australia - 2003 

72

47. Badan Pusat Statistik Indonesia. Perkembangan tingkat kemiskinan dan 

beberapa dimensi social ekonominya: 1996-1999. First ed. Jakarta: Badan Pusat 

Statistik, Jakarta, Indonesia; 1999b. 

48. Indonesia National Development Information Office. Direct Investment: 

strengthening the foundations for sustained economic growth. Jakarta: INDIO, 

Ministry of Finance, Indonesia; 1996b. 

49. Central Bureau of Statistics Indonesia, NFPCB, MoHRI, Macro International 

USA. Demographic and Health Survey 1991. Calverton, Maryland: Macro 

International, USA; 1992. 

50. Wilkinson RG. From Social Gradients to Psychosocial Pathways. In: Mind the 

Gap: Hierarchies, Health and Human Evolution. London: Weidenfeld & 

Nicholson; 2000. p. 1-19. 

51. Kumorotomo W. Poverty alleviation programs during the economic crisis in 

Indinesia: national versus local pictures. In. October 2001 ed: Graduate School 

of International Development, Nagoya University. http://www.gsid.nagoya-

u.ac.jp/user/prof/p2kimurah/kimura_homepage/kumoro01.3poverty_alleviation.

pdf; 2001. 

52. Badan Pusat Statistik Indonesia. Penyempurnaan Metodologi penghitungan 

penduduk miskin dan profil kemiskinan. Jakarta, Indonesia: Badan Pusat 

Statistik, Indonesia; 1999c. 

53. Islam I. Identifying the poorest of the poor in Indonesia: towards a conceptual 

framework. In. December 2001 ed: UNSFIR (United Nations Support Facility 

for Indonesian Recovery). 

http://www.unsfir.or.id/publications/working_paper/wp01_06.pdf; 2001. 

54. Ministry of Health of Indonesia. Indonesia evaluating the strategies for Health 

for All by the year 2000: Common framework of the third evaluation. Jakarta: 

Ministry of Health Indonesia; 1997 August 1997. Report No.: CFE/3. 

http://www.gsid.nagoya-u.ac.jp/user/prof/p2kimurah/kimura_homepage/kumoro01.3poverty_alleviation.pdf;
http://www.gsid.nagoya-u.ac.jp/user/prof/p2kimurah/kimura_homepage/kumoro01.3poverty_alleviation.pdf;
http://www.gsid.nagoya-u.ac.jp/user/prof/p2kimurah/kimura_homepage/kumoro01.3poverty_alleviation.pdf;
http://www.unsfir.or.id/publications/working_paper/wp01_06.pdf;


 

Chapter 2. Literature Review 

______________________________________________________________________ 

______________________________________________________________________________________________ 
PhD Thesis – The University of Western Australia - 2003 

73

55. Kawachi I, Levine S, Miller M, Lasch K, Amick III B. Income inequality and 

life expectancy: Theory, Research and Policy. Society and Health Working 

Paper Series No.94-2. In: Boston:Harvard School of Public Health, 

http://depts.washington.edu/eqhlth/paperA4.html; 1994. 

56. Syme SL. Social and economic disparities in health: Thoughts about 

intervention. Milbank Quarterly 1998;76(3):493-505. 

57. Quine MP, Quine S. Estimation of Infant Mortality Rates categorized by Social 

Class for an Australian population. Applied Statistics 1993;42(2):333-8. 

58. Martuzzi M, Grundy C, Elliot P. Perinatal Mortality in an English health region : 

geographical distribution and association with socioeconomic factors. 

Pediatr.Perinat.Epid 1998;12(3):263-276. 

59. Blane D. Social determinants of health-socioeconomic status, social class and 

ethnicity (Editorial)1995. Am.Journal Pub. Health 1995;85(7):903-905. 

60. Shaw-Taylor Y. Measurement of Community Health: The Social Health Index. 

Lanham: University Press of America; 1999. 

61. Hobcraft J. Maternal Education and Child Health: Is there a strong Causal 

Relationship ?. Health Transition Review 1993;3:159-175. 

62. Brockerhoff M, Hewett P. Inequality of child mortality among ethnic groups in 

sub-Saharan Africa. Int.J.Pub.Health 1999;78(1):30-41. 

63. Moss N, Carver K. The effects of WIC and Medicaid on Infant Mortality in the 

United States. Am.Journal Pub. Health 1998;88(9):1354-1361. 

64. Kusin JA, Kardjati S, de With C. Infant Mortality in Madura Island, Indonesia: 

Implications for action. J.Trop.Pediatr 1989;35(3):129-132. 

http://depts.washington.edu/eqhlth/paperA4.html;


 

Chapter 2. Literature Review 

______________________________________________________________________ 

______________________________________________________________________________________________ 
PhD Thesis – The University of Western Australia - 2003 

74

65. Roth J, Resnick MB, Ariet M, Carter RL, Eitzmann DV, Curran JS, et al. 

Changes in survival patterns of Very Low Birth Weight infants from 1980 to 

1993. Arch.Pediatr.Adolesc.Med. 1995;149(12):1311-1317. 

66. Racine A, Joyce T, Li W, Chiasson MA. Recent declines in New York City 

Infant Mortality Rates. . Pediatrics, 1998;101(4):682-688. 

67. Brahmbhatt H, Gray R. Breastfeeding and the prevention of infant mortality. 

The Lancet 2000;355(9212):1370. 

68. Sach BP, Fretts RC, Gardner R, Hellerstein S, Wampler NS, Wise PH. The 

impact of extreme prematurity and congenital anomalies on the interpretation of 

international comparisons of infant mortality. Obstet Gynecol.. 1995;85(6):941-

946. 

69. Lynch KA, Greenhouse JB. Risk factors for Infant Mortality in Nineteen-

Century Sweden. Population Studies 1994;48(1):117-133. 

70. Alisjahbana A, Hamzah S, Peters R, Meheus A. Perinatal Mortality and 

Morbidity in rural West-Java, Indonesia. Part II : The results of a longitudinal 

survey on pregnant women. Pediatr.Indon, 1990;30(7-8):179-190. 

71. Sloggett A, Joshi H. Higher mortality in deprived areas : community or personal 

disadvantages ? BMJ 1994;309(6967):1470-1474. 

72. Chiang T-L. Economic transition and changing relation between income 

inequality and mortality in Taiwan: regression analysis. BMJ 1999;319:1162-

1165. 

73. Whitehead M, Drever F. Narrowing social inequalities in health? Analysis of 

trends in mortality among babies of lone mothers. BMJ 1999;318:908-14. 

74. Fiscella K, Franks P. Poverty or income inequality as predictor of mortality: 

longtudinal cohort study. BMJ 1997;314:1724-1727. 



 

Chapter 2. Literature Review 

______________________________________________________________________ 

______________________________________________________________________________________________ 
PhD Thesis – The University of Western Australia - 2003 

75

75. Wilkinson RG. Commentary:income inequality summarises the health burden of 

individual relative deprivation. BMJ 1997a;314:1727-8. 

76. Veenstra G. Social Capital and Health. Canadian Journal of Policy Research 

2001;2(1):72-81. 

77. Gravelle H. How much of the relation between population mortality and unequal 

distribution of income is a statistical artifact (review)? BMJ 1998;316:382-385. 

78. Wolfson M, Kaplan GA, Lynch JW, Ross N, Backlund E. Relation between 

income inequality and mortality: empirical demonstration. BMJ 1999;319:953-

957. 

79. Lochner K, Pamuk ER, Makuc D, Kennedy BP, Kawachi I. State-level income 

inequality and individual mortality risk: a prospective, multilevel study. 

Am.Journal Pub. Health 2001;91(3):385-390. 

80. Muller A. Education, income inequality and mortality: a multiple regression 

analysis. BMJ 2002;324:1-4. 

81. Yen IH, Kaplan GA. Neighbourhood social environment and risk of death: 

multilevel evidence from the Alameda County Study. American Journal of 

Epidemiology 1999;149(10):898-907. 

82. Koopman JS. Emerging objectives and methods in epidemiology. Am.Journal 

Pub. Health 1996;86(5):630-632. 

83. Pearce N. Traditional epidemiology, modern epidemiology, and public health. 

Am.Journal Pub. Health 1996;86(5):678-683. 

84. Bhargava A. Editor's introduction: Analysis of data on health. Journal of 

Econometrics 1997;77:1-4. 



 

Chapter 2. Literature Review 

______________________________________________________________________ 

______________________________________________________________________________________________ 
PhD Thesis – The University of Western Australia - 2003 

76

85. Kaplan GA, Lynch JW. Is economic policy health policy? Am.Journal Pub. 

Health 2001;91(3):351-353. 

86. Wagstaff A, van Doorslaer E. Income inequality and health: what does the 

literature tell us? Annual Review of Public Health 2000;21:543-567. 

87. Lynch JW, George Davey Smith, George A Kaplan, James S House. Income 

inequality and mortality: importance to health of individual income, 

psychosocial environment, or material conditions. BMJ 2000;320:1200-1204. 

88. Lynch J. Income inequality and health: expanding the debate. Social Science & 

Medicine 2000;51:1001-1005. 

89. Sen A. Mortality as an indicator of economic success and failure. The Economic 

Journal 1998;108(446):1-25. 

90. Kawachi I, Kennedy BP, Lockner K. Long live community: social capital as 

public health. American Prospect 1997;35:56-59. 

91. Turrel G. Income inequality and health: in search of fundamental cause. In: 

Eckersley R, Dixon J, Douglas B, editors. The social origins of Health and Well-

being. Cambridge: Cambridge University Press; 2001. p. 83-104. 

92. Wilkinson R. Comment: Income, inequality, and social cohesion. Am.Journal 

Pub. Health 1997b;87(9):1504-1506. 

93. Kawachi I, Kennedy BP. The relationship of income to mortality: does the 

choice of indicator matter? Social Science & Medicine 1997;45(7):1121-1127. 

94. Wilkinson RG. Putting the picture together:prosperity, redistribution, health, and 

welfare. In: Marmot MG, Wilkinson RG, editors. Social determinants of Health. 

Oxford: Oxford University Press; 1999. p. 256-171. 



 

Chapter 2. Literature Review 

______________________________________________________________________ 

______________________________________________________________________________________________ 
PhD Thesis – The University of Western Australia - 2003 

77

95. Brunner E, Marmot MG. Social organization, stress and health. In: Marmot MG, 

Wilkinson RG, editors. Social determinants of health. Oxford: Oxford 

University Press; 1999. p. 17-41. 

96. Marmot MG. Improvement of social environment to improve health. The Lancet 

1998;351:57-60. 

97. Lynch JW, Kaplan G, Salonen J. Why do the poor behave poorly? Variation in 

adult health behaviours and psychososial characteristics by stages of 

socioeconomic lifecourse. Social Science & Medicine 1997;44:809-819. 

98. Subramanian SV, Belli P, Kawachi I. The macroeconomic determinants of 

health. Annual Review of Public Health 2002;23:287-302. 

99. Morrow RH. Macroeconomics and health (Editorials). BMJ 2002;325:53-54. 

100. Desai S, Alva S. Maternal Education and Child Health: Is there a strong Causal 

Relationship ?. Demography 1998;35(1):71-81. 

101. McMichael AJ, Beaglehole R. The changing global context of public health. The 

Lancet 2000;356(49599). 

102. UNDP. Human Development Report 1999. In: United Nations Development 

Programme, http://www.undp.org/hdr1999/; 1999. 

103. Link BG, Northbridge ME, Phelan JC, Ganz ML. Social Epidemiology and the 

fundamental cause concept: on the structuring of effective cancer screens by 

socioeconomic status. Milbank Quarterly 1998;76(3):375-402. 

104. World Bank. The state in a changing world. Oxford: Oxford University Press; 

1997. 

105. Marchand S, Wickler D, Landesman B. Class, Health and Justice. Milbank 

Quarterly 1998;76(3):449-467. 

http://www.undp.org/hdr1999/;


 

Chapter 2. Literature Review 

______________________________________________________________________ 

______________________________________________________________________________________________ 
PhD Thesis – The University of Western Australia - 2003 

78

106. Yen IH, Syme SL. The social environment and health: a discussion of the 

epidemiologic literature. Annual Review of Public Health 1999;20:287-308. 

107. Najman JM. Commentary: General or cause-specific factors in explanations of 

class inequalities in health. International Journal of Epidemiology 2001;30:296-

297. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Chapter 3. Statement of the Problem and Objective of the Study 

_____________________________________________________________________________________ 

 
PhD Thesis – The University of Western Australia - 2003 

79

CHAPTER THREE 
 

 

 

CHAPTER THREE.........................................................................................................79 

3. STATEMENT OF THE PROBLEMS AND OBJECTIVES OF THE STUDY ................ 80

3.1. Statement of the Problems and Research Questions ................................................... 80 

   3.1.1. Socioeconomic Determinants of Infant Mortality............................................. 80

   3.1.2. Possible Pathways and Mechanisms ................................................................. 81

   3.1.3. Model of Association........................................................................................ 82

   3.1.4. Statistical Analysis............................................................................................ 83

3.2. Objectives of the Study ............................................................................................... 84 

BIBLIOGRAPHY .............................................................................................................. 85 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Chapter 3. Statement of the Problem and Objective of the Study 

_____________________________________________________________________________________ 

 
PhD Thesis – The University of Western Australia - 2003 

80

 

STATEMENT OF THE PROBLEMS AND 
OBJECTIVES OF THE STUDY 

 

 

Having reviewed the literature dealing with the association between socio-economic 

inequality and health status in various countries, including Indonesia, this chapter will: 

• State the problems and research questions 

• State the objectives of the study 

 

3.1. Statement of the Problems and Research Questions 

 

3.1.1. Socioeconomic Determinants of Infant Mortality 

 

Despite the fact the infant mortality rates have decreased significantly in Indonesia over 

the past three decades, the infant mortality differentials across provinces, regions, 

residence (urban and rural areas), as well as among different sub-population groups, 

remain. (1-3) 

 

Furthermore, the existing evidence shows that the differentials in infant mortality in 

Indonesia is associated significantly with income inequality, and shows a dose-response 

effect. (4) Recent evidence indicates that the income inequality in Indonesia is caused by 

the prolonged economic crisis which started in 1997, (5, 6) which further decreased 

access to health service, and increased morbidity and mortality. In part, the income 

inequality in Indonesia was also due to different rates of social and economic 
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development across different geographical areas, indicated by marked differences of 

provincial Gross Domestic Regional Product (GDP), (7) which was related to inequality 

in infant mortality. In addition, despite the fact that the long-standing economic policies 

have resulted in increased accumulation of both domestic and foreign investment, (8, 9) it 

seems to have failed to alleviate poverty and close the gap of disparity in family welfare 

status. In fact, it has created a big income inequality, (6, 10) that is confirmed to be 

closely associated with infant mortality. 

 

Given these problems, the following research questions are asked: 

• What is the extent and magnitude of the inequality in infant mortality among 

geographical areas? 

• What is the extent and magnitude of the inequality in infant mortality among strata 

of family welfare, and among other high risk sub-population groups? 

• What is the probability of infant death among strata of family welfare status? 

 

3.1.2. Possible Pathways and Mechanisms 

 

Currently, various pathways and mechanisms have been proposed, through which valid 

interpretation of the effect of income inequality on infant mortality can be established. 

These pathways and mechanisms were derived from studies in developed countries. In 

this thesis, the existing pathways and mechanism will be examined to discover if they 

are applicable to the Indonesian case.  The neo-material interpretation,(11-13) suggests 

that the effect of income inequality on health status reflects both lack of resources held 

by individuals and community infrastructures, which further decrease the purchasing 
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power and erosion of social capital among poor families preventing  wider access to a 

good health service. With respect to the Indonesian case, it is assumed that the existing 

strata of family welfare status represent the extent and magnitude of the resource 

deprivation at the family level. It is assumed, therefore, that the deprived families, due 

to relative poverty, are at higher risk of their infants dying. In Indonesia, meanwhile, the 

poor population comprises approximately 23% (in 1996, pre-economic crisis) to 28% 

(in 1999, post-economic crisis), (6, 10) and are assumed to represent the relative 

deprivation at the family level. Among these deprived people, their per capita health and 

education expenditure is low. (10) According to the psychosocial theory, a chronic lack 

of individual resources or material deprivation has caused the deprived families to suffer 

from psychosocial stress and lack of trust and social cohesion, which further causes 

health-damaging behaviours. (14-17) In light of this, it is assumed that in Indonesia the 

deprived families and mothers have increased risk of infant mortality due to both 

prolonged relative income inequality and psychosocial stress. The effects are then 

mediated through their ill-health behaviours related to ante- and post-natal care, family 

planning practice and other fertility-related behaviours. 

Given these problems, the following research questions are asked: 

• How can the existing pathways and mechanisms explain the results of this study? 

• What will be the implications of these findings? 

 

3.1.3. Model of Association 

 

Given the evidence from around the world which confirms that, in spite of the increased 

probability of infant mortality associated with income inequality,(4, 18-20) infant 
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mortality is also associated with maternal educational attainment, (21-23) and other risk 

factors. These risk factors include ethnicity, (24) antenatal and postnatal care, (25) birth 

order, (26) young maternal age and frequent birth interval, (27) low birth weight, (28, 29) 

absence of breastfeeding, (30) as well as access to the use of medical services. (31) In this 

study, the effects of some of the confounders are adjusted, so that unbiased estimate and 

conclusions can be obtained. 

 

Given these problems, the following research questions are asked: 

• What is the best model that can describe the association of infant mortality with 

family welfare status and maternal education adjusting for the other risk factors? 

• What explains the association between family welfare, maternal education and 

infant mortality? 

• How large is the effect of the other potential risk factors on the probability of infant 

death? 

 

3.1.4. Statistical Analysis 

 

In order to obtain unbiased estimates, it is necessary that special statistical program is 

used to analyse the data from complex surveys, such as the 1997 Indonesian 

Demographic and Health Survey (IDHS) used in this study. It is indicated that the use 

of a standard statistical program in the analysis of complex surveys results in biased 

estimates.(32-40) Appropriate statistical techniques are essential for deriving a reliable 
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and adjusted estimate of statistical parameters related to the estimation of infant 

mortality. 

 

Given these problems, the following research questions are asked: 

• Given the unbiased estimates on the probability of infant deaths among strata of 

family welfare, what are the policy implications of the findings for Indonesia? 

 

3.2. Objectives of the Study 

 

Based on the statement of the problems and research questions discussed above, the 

objectives of the study are as follows: 

• To describe the extent and magnitude of the inequality in infant mortality in 

Indonesia; 

• To describe the extent and magnitude of inequality in infant mortality among 

different socioeconomic groups, measured by family welfare and maternal 

education; 

• To measure the probability of infant mortality as an effect of family welfare and 

maternal educational attainment, adjusting for other potential risk factors; 

• To recommend evidence-based policies to reduce the gap of socioeconomic 

inequalities affecting infant mortality. 
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METHODS 
 
 
 
 
An in-depth analysis of the 1997 Indonesian Demographic and Health Survey (IDHS) 

was conducted to describe the extent and magnitude of the inequality in infant 

mortality, from which evidence-based recommendations can be derived to formulate 

policies and programs to alleviate these inequalities. 

 
The objective of the analysis presented in this thesis was twofold. At the aggregated or 

macro-level, the aims were to investigate the inequality in infant mortality by socio-

economic status, high-risk population groups and geographic areas (provincial, regional: 

Java Bali, Outer Java Bali I, Outer Java Bali II and urban-rural areas). At the individual 

household or micro-level, the aim was to derive a multivariate model that best described 

the probability of infant death due to socio-economic factors, measured by Family 

Welfare Status Index-FWI, and maternal education, adjusting for confounders and 

controlling for complex sampling design. 

 
4.1. Overview: Indonesian Demographic and Health Survey  

 
4.1.1. Sampling Policies 

 

The main objective of the 1997 Indonesian Demographic and Health Survey (IDHS) 

was to produce reliable estimates of fertility, contraceptive prevalence and other 

important estimates of demographic and health indices, including infant mortality for 
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each province as well as urban and rural areas of the three regions, that could be used by 

program managers and policy makers to evaluate and improve the existing programs. 

 

The survey was a continuation of the 1987 National Indonesia Contraceptive Prevalence 

Survey (NICPS), the 1991 IDHS and the 1994 IDHS.  The survey was undertaken by 

the Central Bureau of Statistics (CBS), in collaboration with the State Ministry of 

Population/National Family Planning Coordinating Board (NFPCB), the Ministry of 

Health with assistance by Macro International, United States of America under the 

Population Program of the USAID.(1)

 
Complying with general policies on demographic and health survey sampling, (2) the 

following principles were applied for the Indonesia Demographic and Health Survey 

(IDHS):  

• The IDHS sample needs to have a national coverage in order to derive reliable 

estimates at the national and provincial levels; 

• The IDHS needs to apply a probability sampling approach; 

• The IDHS sample should be self-weighting in which each primary unit has an equal, 

non-zero, overall probability of selection; 

• The IDHS needs to use an adequate pre-existing master sample or sampling frame 

used by ongoing national survey programs, namely the National Socio-economic 

Survey (SUSENAS);  

• The IDHS sample design needs to be simple to apply;  

• The survey domain of the IDHS is comprised of women of reproductive age of 15 to 

49 years old and includes both urban and rural residences. 
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4.1.2. IDHS’ Sample Coverage 

 
At the time the survey was undertaken in September to December 1997, Indonesia was 

divided into 27 provinces (including ex-province of East Timor) representing the 

administrative divisions of the country. For the implementation of the family planning 

program being coordinated by the NFPCB (National Family Planning Coordinating 

Board), Indonesia is grouped into three regions as follows: (1)  

• Java-Bali region (JB): consisting of six provinces, namely Capital City of Jakarta, 

West-Java, Central-Java, Yogyakarta, East-Java, and Bali. This region accounts for 

62% of the total population; 

• Outer Java-Bali I region (OJB-I): consisting of ten provinces, namely five provinces 

in Sumatra island (Aceh, North-Sumatra, West-Sumatra, South-Sumatra and 

Lampung), two provinces in Kalimantan island (West and South Kalimantan), two 

provinces in Sulawesi Island (North and South Sulawesi) and the group of islands in 

West Nusa Tenggara. This region accounts for 27% of the total population; 

• Outer Java-Bali II region (OJB-II): consisting of the eleven remaining provinces, 

namely three provinces in Sumatra island (Riau, Jambi and Bengkulu), two 

provinces in Kalimantan (Central and East Kalimantan), two provinces in Sulawesi 

island (Central and Southeast Sulawesi), and four provinces on the other islands 

(East Nusa Tenggara, ex-East Timor, Maluku and Irian Jaya. This region accounts 

for 11% of the total population. 
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4.1.3. Sampling Frame 

 

The 1997 IDHS sampling frame was constructed by the list of households in selected 

areas derived from the 1995 National Socio-economic Survey (SUSENAS) 

Enumeration Area (EAs). The number of selected EAs is relatively constant, comprising 

approximately 5%(13,793 EAs) out of a total of 361,843 EAs in Indonesia. (3) 

 

4.1.4.  Sample Selection Process 

 

In order to meet the objective of the 1997 IDHS, between 1,650 and 2,050 households 

(HHs) were selected in each of the provinces in JB region; 1,250 to 1,500 households in 

OJB-I region; and between 1,000 to 1,250 households in OJB-II region, adding up a 

total of 35,500 households.  The sample was expected to yield approximately 28,000 

women eligible for individual interview. The sample size for each province is presented 

in Table 4.1.  

 

The process of sample selection was as follows. Initially, the sample was stratified by 

province and by survey domain (i.e. urban and rural) within each province. A survey 

domain is the population subgroup for which separate survey estimates are desired. A 

stratum is a subgroup in which the samples have some homogenous characteristics, 

namely province-specific. The main objective of the stratification was to reduce 

sampling error.  
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Table 4.1. Estimated Sample Size of the 1997 IDHS 
 

Region Province Household
(HHs) in 

1995 

Sample
HHs  

Fraction 
(%) 

Women
Sample 

Ratio 
Sample/

HH 
JB Java-Bali 28,343,000 11,152 0.04 8,920 0.80 
  Jakarta  2,064,000 2,057 0.10 1,804 0.88 
  West Java  9,127,000 2,102 0.02 1,622 0.77 
  Central Java  7,011,000 1,843 0.03 1,515 0.82 
  Yogyakarta  766,000 1,655 0.22 1,072 0.65 
  East Java  8,679,000 1,867 0.02 1,559 0.84 
  Bali  694,000 1,628 0.23 1,348 0.83 
OJB I Outer Java-Bali I  11,737,000 13,017 0.11 10,993 0.84 
  Aceh 813,000 1,252 0.15 1,155 0.92 
  North Sumatra  2,325,000 1,500 0.06 1,409 0.94 
  West Sumatra  985,000 1,249 0.13 926 0.74 
  South Sumatra  1,574,000 1,251 0.08 1,115 0.89 
  Lampung 1,485,000 1,250 0.08 1,011 0.81 
  West Nusa Tenggara 863,000 1,264 0.15 1,111 0.88 
  West Kalimantan  771,000 1,251 0.16 1,020 0.82 
  South Kalimantan  726,000 1,249 0.17 1,073 0.86 
  North Sulawesi  623,000 1,250 0.20 883 0.71 
  South Sulawsi  1,572,000 1,501 0.10 1,290 0.86 
OJB II Outer Java-Bali II  5,082,000 11,193 0.22 9,404 0.84 
  Riau 882,000 1,250 0.14 1,015 0.81 
  Jambi 555,000 1,000 0.18 867 0.87 
  Bengkulu 327,000 998 0.31 801 0.80 
  East Nusa Tenggara 701,000 1,000 0.14 850 0.85 
  East Timor  175,000 1,000 0.57 920 0.92 
  Central Kalimantan  390,000 999 0.26 776 0.78 
  East Kalimantan  547,000 999 0.18 890 0.89 
  Central Sulawesi  425,000 1,000 0.24 888 0.89 
  Southeast Sulawesi 326,000 1,000 0.31 762 0.76 
  Maluku 421,000 997 0.24 829 0.83 
  Irian Jaya 333,000 950 0.29 806 0.85 
  Residence  35,362  29,317  
  Urban  10,302  8,253 0.80 
  Rural  25,060  21,064 0.84 
  INDONESIA  45,162,000 35,362 0.08 29,317 0.83 

 Source: Indonesian Demographic and Health Survey 1997. Macro International, USA 1998 
 

Following stratification, a multistage cluster sampling approach was applied in the three 

stages as follows. (1)   

• In the first-stage, enumeration areas (EAs) were systematically selected from a 

nationally representative sample frame used in the 1995 SUSENAS conducted by 
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Indonesia’s Central Bureau of Statistics, with probability proportional to population 

size (PPS); 

• In the second-stage, in each sampled EA, several segments of approximately 70 

contiguous households with clear boundaries were formed.  On average, each EA 

consisted of 25 to 125 households depending on the population density.  Finally, in 

this stage, only one segment was selected among sets of constructed segments or 

blocks, with the probability proportional to size (PPS); 

• In the third stage, a complete listing of all households in the selected segments was 

undertaken, and 25 households were randomly selected from each segment. This 

smallest sampling unit consisting of 25 households was called the Ultimate Area 

Unit, and one can consider this unit as the Primary Sampling Unit (PSU). 

The multistage stratified sample selection is presented in Figure 4.1.  

 

Definition of Urban and Rural Areas 

 

Every village in Indonesia according to Government classification is divided into urban 

and rural areas. Using the 1961 Population Census definition, classification is based on 

the four simple questions, namely: 

• Do most people work in the agricultural sector? 

• Is there a hospital or clinic in the village? 

• Is there a High School or Higher Educational buildings in the village? 

• Is there any electricity in the village? 
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Figure 4.1. M ultistage Stratified Sampling, 1997 IDHS 
 
 

 

  

35,362 households 
(HHs) were selected

11,152 HHs in  
Java Bali 

13,017 HHs in  
Outer Java Bali I 

11,193 HHs in  
Outer Java Bali II 

Stratified by 27 Provinces and urban-rural 

Selection of EAs in each Province with PPS
(Each EA has 25-125 HHs) 

Formation of HHs clusters (of 70 HHs) in each selected EA, and 
only one cluster was selected with PPS. Some 1413 primary 

sampling units (PSU) were selected. 

From each PSU, 25 HHs were randomly 
selected from the households list 

All women aged 15-49 years old were 
selected from each HH in 1413 PSUs, 

resulting in 29,317 eligible women  
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And a village is considered urban if the answer to the first question is 'no', and the 

answer to other questions is 'yes', with the exception that all villages in Jakarta province 

were considered as urban villages. By using the above-mentioned criteria, 2,668 

villages were classified as urban and 42,604 were classified as rural. Those criteria have 

been used since then. (3)

 
4.1.5. Response Rate 

 
Following a Stratified Multistage Cluster Sampling, married women or once-married 

women aged between 15 and 49 years were randomly selected from 1413 primary 

sampling units (clusters). Out of 35,362 selected households, 34,255 (98.8%) were 

interviewed. Complete interviews were finally conducted among 28,810 eligible women 

(98.3%) out of a possible 29,317 sample. The overall response rate was 97.1%. 

Response rate by province and regions is presented in Table 4.2. 

 

Two types of errors, that is, non-sampling errors and sampling errors, affect estimates 

from any sample survey. The non-sampling error is the results of errors made in data 

collection and data processing (including non-response). To assess the magnitude of 

sampling error, response rates were calculated. Non-response is the percentage of 

persons who should have been interviewed but were not interviewed. 

 
In the DHS, three response rates were calculated namely, the household response rate 

(HRR), the eligible women response rate (EWRR) and the overall response rate (ORR). 

They were calculated using the following formulas. (2)  
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The eligible women response rate (EWRR) is calculated as: 

 

ORIPCRPNAHC
CEWRR

++++++
=     (Eq.1) 

 
where: 

C = interviews completed; NAH = not at home; P = postponed; R = refused;  

PC = partly completed; I = incapacitated; and OR = other reasons 

The household response rate (HRR) is calculated as: 

 

DNFRPNAHC
CHRR

++++
=       (Eq.2) 

where: 
 

C= completed; NAH= no household member at home or no competent respondent 

at home; P=postponed; R=refused; DNF =dwelling not found; 

 
And the overall response rate (ORR) is obtained by multiplying the household and 

individual level rates, adjusted by a factor of (1 - oρ ). 

 
xHRRxEWRRORR )1( 0ρ−=        (Eq.3) 

 
This adjustment is required if there has been a deliberate exclusion of certain areas. In 

this case ρo is the proportion of population deliberately excluded. 

 

In the 1997 IDHS replacing individuals for non-response respondents was not allowed. 

To take account of the differential sampling probabilities and non-response at both the 

household (HRR) and individual levels (EWRR), weighting was applied.(2) 
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Table 4.2. Results of Households (HHs) and Individual Interviews, 1997 IDHS 

 
Region Province HHs 

sample 
Women 
sample 

HRR 
(Eq.2) 

EWRR 
(Eq.1) 

ORR 
(Eq.3) 

JB Java-Bali 11,152 8,920 98.7 97.9 96.7 

  Jakarta  2,057 1,804 98.8 98.9 97.7 
  West Java  2,102 1,622 98.1 98 96.2 
  Central Java  1,843 1,515 98.7 97.8 96.6 
  Yogyakarta  1,655 1,072 99.1 99.2 98.2 
  East Java  1,867 1,559 99.3 98.1 97.5 
  Bali  1,628 1,348 98.3 95.4 93.8 
OJB I Outer Java-Bali I  13,017 10,993 99.2 98.7 97.9 
  Aceh 1,252 1,155 99.9 99.3 99.2 
  North Sumatra  1,500 1,409 99.5 99.9 99.4 
  West Sumatra  1,249 926 98.5 97.7 96.3 
  South Sumatra  1,251 1,115 99.6 98.8 98.4 
  Lampung 1,250 1,011 100 99.2 99.2 
  West Nusa Tenggara 1,264 1,111 99.8 99.5 99.2 
  West Kalimantan  1,251 1,020 98.5 98.1 96.7 
  South Kalimantan  1,249 1,073 98.3 98.4 96.7 
  North Sulawesi  1,250 883 97.6 97.4 95.1 
  South Sulawsi  1,501 1,290 99.8 98.3 98.1 
OJB II Outer Java-Bali II  11,193 9,404 98.6 98.1 96.6 
  Riau 1,250 1,015 99.1 98.9 98 
  Jambi 1,000 867 99.3 99.9 99.2 
  Bengkulu 998 801 97 95.3 92.4 
  East Nusa Tenggara 1,000 850 99.3 98 97.3 
  East Timor  1,000 920 100 100 100 
  Central Kalimantan  999 776 97.4 98.6 96 
  East Kalimantan  999 890 97.5 96.2 93.8 
  Central Sulawesi  1,000 888 99.4 99.1 98.5 
  Southeast Sulawesi 1,000 762 96.1 95.9 92.2 
  Maluku 997 829 99.8 97.6 97.4 
  Irian Jaya 950 806 99.2 98.5 97.8 

  Residence      
  Urban 10,302 8,253 98.6 98.4 97 
  Rural 25,060 21,064 98.9 98.2 97.2 

  INDONESIA  35,362 29,317 98.8 98.3 97.1 

    Source: Indonesian Demographic and Health Survey 1997. Macro International, USA 1998 
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4.1.6. Standard Error and Design Effect 

 

Since the 1997 IDHS sample was the result of a stratified multistage sampling design, 

and is not a simple random sample (SRS) a number of steps have been taken to adjust 

the estimates of variance due to sampling design.  

 
To reduce the sampling errors, the variance estimation methods applicable for complex 

surveys, namely Taylor Series Linearization, were used. In addition to the standard 

error, design effects were also calculated.  Design effect was calculated to assess the 

loss or gain in precision of the sample estimates as a result of the design used compared 

to a simple random sample with replacement (SRSWR) design. All calculations were 

conducted using SAS-Callable SUDAAN version 8.0. (4).  

 
To produce the adjusted standard errors of stratified multistage sampling using SAS-

Callable SUDAAN, a pseudo-replication technique namely, the Taylor Series 

Linearization techniques was used. To calculate the variance using Taylor Linearization 

method, the SUDAAN uses standard formulas that have been clearly defined in various 

standard textbook of survey sampling. (5, 6) (7-9)  

 

The Taylor Linearization method requires five distinct numbers as shown from the 

formula shown in Equation 4. (2) This technique treats any percentage or average as a 

ratio of estimate, r = y/x, where y represents the total sample value for variable Y, and x 

represents the total number of cases in the group or subgroup under consideration. The 
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variance of r is computed using the following formula, with the standard error being the 

square root of the variance: 
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    (Eq.4) 

 
where: 

zhi = yhi – rxhi , and zh = yh -rxh, and: 

o h: represents the stratum (province), which varies from 1 to 27; 

o mh: is the total number of clusters (PSU=Primary Sampling Units) selected in   

the hth  stratum; 
o yhi: is the weighted sum of the values of variable y in the ith PSU in the hth 

stratum; 

o xhi: is the weighted sum of the number of cases in the ith cluster in the hth stratum;  

o f: is the overall sampling fraction which is so small that is ignored 

 
In addition to the standard error, the design effect (DEFF) for each estimate was also 

calculated using the same statistical program. DEFF describes the change in variance of 

an estimated statistic (estimates of totals, ratios, means, regression coefficient) due to 

the complex nature of the IDHS that involves clustering, stratification and weighting. (4)  

 

)1(1
)(

)(
−+== m

SRS
ClusterDEFF ρ
θν

θν      (Eq.5)  

where: 

m = average cluster size and ρ  = intra-cluster correlation coefficient which 

measure the association within the cluster.  

To correct for design effects and to obtain correct estimates, the ‘design-based method 

option’ in SUDAAN was used in the analysis.  
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4.1.7. Sample Weight  

 
Since the IDHS sample was designed to produce estimates at the provincial level, the 

households selected at the provincial level did not constitute a proportional 

representation at the national level. It was known that households in OJB-II region for 

example were over-sampled in order to minimize the sampling error. To take account of 

the differential sampling probabilities and non-response at both the household (HRR) 

and individual levels (EWRR), weighting was applied. These weights were used to 

produce estimates that were representative at the appropriate level of aggregation, 

namely provincial, regional and national levels. 

 
In the IDHS, each final elementary unit (i.e. each eligible woman) had an equal 

probability of selection. The weight being applied in the IDHS is a factor to adjust for 

the unequal selection probability, and is calculated from a formula: (2) 

 

hf
Weight 1

=         (Eq.6) 

 
in which fh is the sampling fraction in the h domain.  

 
The weight has to be applied separately to each domain for which the sampling fraction 

is different. To compensate for non-response bias, the weight was divided by the 

response rate (see Equation 6). 

hh Rf
Weight 1

=         (Eq.7) 

 
in which Rh is the overall response rate. 
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In the IDHS the weights were standardized in such a way that the total weighted sample 

interviewed is equal to the total unweighted. This means multiplying all weights by a 

factor: (2) 

∑
∑=

ii

i

nw
n

T           (Eq. 8) 

 
where ni is the number of cases bearing the weights wi.  

It is the standardised weights that were entered into the data record for each individual. 

 
The domain used to calculate the weight on each individual record from a total of 

28,810 women, was the primary sampling unit (PSU). In this case, all eligible women 

sampled in each PSU will have the same weight, which is proportional to the population 

size. (2) 

 
4.1.8. Implementation of the Survey 

 
The questionnaire used is the same as those used in the 1994 IDHS, and a pre-test prior 

to the actual survey was conducted. Six males and four females’ staff from the Cental 

Bureau of Statistic (CBS) participated in the pre-test. Two of the female staff came from 

the West Java Province Statistics Office (PSO). The pre-test training was conducted for 

three days in June 1997, followed by the data collection period, which lasted for three 

days. 

 
During the pre-test, a total of 100 households questionnaires (SDKI97-RT), 121 family 

welfare questionnaires (SDKI97-KS) and 44 individual woman questionnaires 

(SDKI97-WK) were completed. Having discussed the results with the collaborating 
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bodies, namely the National Family Planning Coordinating Board (NFPCB), CBS and 

the Ministry of Health (MOHRI), the family welfare questionnaire (SDKI-KS) was 

finalised. 

 
Training of the survey field staff for the main survey was preceded by a course for 

prospective instructors of field workers, persons   responsible for the training centre, 

and the data processing staff. This training was held in August 1997. The CBS staff that 

participated in previous IDHS served as trainers. Training for the main survey took 

place in nine cities throughout Indonesia, and lasted for 16 days using the DHS training 

guidelines. Procedures for locating the sample households, conducting an interview, and 

completing survey forms, as well as tests, mock interviews and field practice were 

included in the training. 

 

The 1997 IDHS data were collected by 86 teams consisted of two to four interviewers, 

consisting of 284 interviewers, 86 field editors and 86 supervisors.   The number of 

teams in each province was determined by the number of segments selected in the 

respective province and their distribution in the area. Due to the sensitive nature of 

some questions, all interviewers and field editors were female. However, males were 

eligible to be supervisors. Most of the survey fieldworkers were CBS staff at the 

province or regency/municipality level. In each province, the provincial statistics 

office’s (PSO) director was responsible for the implementation of the survey in his/her 

area. The main survey fieldwork began on September 1, 1997 and was completed on 

December 31, 1997.  
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Following the data collection, for thoroughness and accuracy field editors conducted 

data editing on completed questionnaires. Field supervisors then further examined the 

questionnaires for accuracy. The questionnaires were then sent to the CBS office in 

Jakarta via the district offices. At CBS, the questionnaires underwent another round of 

editing, primarily for completeness and coding of responses to open-ended questions. 

 
The data were processed using microcomputers and the DHS computer program, ISSA 

(Integrated System for Survey Analysis). Data entry and office editing were initiated 

immediately after fieldwork began. Simple range and skip errors were corrected at the 

data entry stage. Data processing was completed by February 1998, and the preliminary 

report of the survey was published in April 1998. Copies of edited data are also stored 

in the Macro International Office (MI) in Maryland, USA for further analysis. Persons 

involved in the survey are presented in Appendix 1. 

 
4.1.9. Questionnaires 

 
The copy of the questionnaires used in the 1997 IDHS is attached (Appendix 2). It 

consists of three questionnaires, namely SDKI97-RT for household schedule (Appendix 

2A), SDKI97-WK for individual woman sample, and SDKI-KS for Family Welfare 

Status. The SDKI97-WK consist of nine sections, namely Respondent’s background 

(Section 1), Reproduction (Section 2), Knowledge and practice of family planning 

(Section 3), Pregnancy and breastfeeding (Section 4A), Immunization and health 

(Section 4B), Marriage (Section 5), Fertility preference (Section 6), Husband’s 

background and woman’s work (Section 7), HIV/AIDS (Section 8), and Maternal 

mortality (Section 9). For the purpose of this study only data recorded in section 1 to 5 
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were used. In the SDKI-KS questionnaire, 22 questions are asked, and based on the 

answers samples were categorized into five levels of Family Welfare Status Index 

(FWI). Data gathered from SDKI-KS were used to determine the family welfare status 

of the families (see Appendix 4). 

 

4.1.10. Quality of the Data 

 
The quality of the data was assessed by response rate and the measures of sampling 

errors namely, standard error and design effect. As discussed earlier, three response 

rates namely, HRR, EWRR and ORR have been calculated elsewhere,(1) and were 

presented in Table 4.2. Overall, the response rates were satisfactory; 98.8% (HRR), 

98.3% (EWRR) and 97.1% (ORR) respectively. (1) In addition to these rates, a response 

rate by age groups of eligible women had also been calculated.(1) Since there is virtually 

no difference in the age distributions between non-interviewed eligible women and 

interviewed eligible women, it suggests that there was no bias in age reporting between 

the sample and the population. Response rates only vary slightly by age groups, which 

ranged from 97.4% to 98.8% (Table 4.3). 
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Table 4.3. Response Rates by Age Distribution of Sample, 1997 IDHS 
 

Women in sampled 
Households 

Non-interviewed  
eligible women  

Interviewed eligible 
women (15-49 yrs) 

Age 

Counts % Counts % Counts % 

Response rate 
(%) 

10-14 8,495 NA NA NA NA NA NA 
15-19 7,445 19.0 1,344 4.6 1,308 4.6 97.4 
20-24 6,495 16.6 4,153 14.2 4,068 14.2 98.0 
25-29 6,381 16.3 5,479 18.8 5,415 18.9 98.8 
30-34 5,724 14.6 5,419 18.6 5,341 18.6 98.6 
35-39 5,421 13.9 5,288 18.1 5,163 18.0 97.6 
40-44 4,150 10.6 4,031 13.8 3,976 13.9 98.6 
45-49 3,505 9.0 3,449 11.8 3,386 11.8 98.2 
50-54 3,013 NA NA NA NA NA NA 
15-49 39,121 100.0 29,162 100.0 28,657 100.0 98.3 

     Source: Indonesian Demographic and Health Survey 1997. Macro International, USA 1998 
 
 
Completeness of reporting in connection with sets of important variables has been 

reported elsewhere,(1) and is tabulated in Table 4.4 and Table 4.5. Based on the existing 

birth records preceding the survey, the percentage of cases with missing information on 

months and year of birth or age at death is very low, less than 1 %. Data indicated that 

the recall bias of birth’s date in 1995 to 1997 was (null) 0%, whereas completeness of 

birth’s date (alive and death) prior to 1995 was between 83% and 90% (Table 4.5). 

 
Table 4.4. Completeness of Reporting of Infants’ Age and Mothers’ Education, 1997 IDHS 

 
Variable Reference group % missing 

information 
Number 
ofcases 

Birth date 
   Month only 
   Month and year 

 
Births in last 15 years 
Births in last 15 years 

 
8.38 
0.03 

 
49,840 
49,840 

Age at death Deaths to births in the last 15 years 0.01 3,767 
Respondent's education All women 0.00 28,810 

      Source: Indonesian Demographic and Health Survey 1997. Macro International, USA 1998 
 

The completeness of recall for live births indicated a higher percentage between 86% 

and 92%, than for the infant’s death between 58% and 71%. In this study the recall 
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biases for sub-populations, such as province and maternal education, were not 

calculated or available elsewhere. 

 
Table 4.5. Completeness of Recall of Birth’s Data, 1997 IDHS 

 
Number of births % with complete births date Year 

Alive Dead Total Alive Dead Total 
1997 (1) 3,046 178 3,225 99.9 99.8 99.9 
1996 (2) 3,034 163 3,196 100.0 100.0 100.0 
1995 (3) 2,765 156 2,921 100.0 100.0 100.0 
1994 (4) 3,498 278 3,776 92.3 71.7 90.8 
1993 (5) 3,307 306 3,612 91.7 65.7 89.5 
1992 (6) 3,113 264 3,377 89.4 62.7 87.3 
1991 (7) 2,684 305 2,989 89.0 58.2 85.9 
1990 (8) 3,196 355 3,551 89.1 60.5 86.3 
1989 (9) 2,792 3,077 3,077 86.3 58.0 83.7 
1988 (10) 3,248 3,592 3,592 87.5 61.9 85.0 
Period of:       
'93-'97 15,650 1,081 16,731 96.5 83.0 95.6 
'88-'92 15,033 1,552 16,585 88.3 60.3 85.7 
'83-'87 14,848 1,866 16,714 86.4 57.0 83.1 
'78-'82 10,546 1,704 12,249 79.7 52.1 75.9 
<'78 7,619 1,975 9,594 72.7 46.5 67.3 
All 63,695 8,178 71,873 86.6 57.5 83.3 

Source: Indonesian Demographic and Health Survey 1997. Macro International, USA 1998 
 
It indicates that as the time moves further away from the current survey year, a degree 

of recall bias of infant death existed. This discrepancy could be due to the absence of 

death certificate commonly found in Indonesia. 

 

4.2. Data Sources, Collection / Retrieval and Storage  
 

The 1997 IDHS data sets used in this study were obtained from the Macro International, 

Maryland, U.S.A (MI). Having obtained the Indonesian government approval, the MI 

provided the author with a username and password for downloading the data sets is SAS 
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data formats. The datasets was then stored in the author’s computer, which can only be 

accessed by unique username and password known to the author only. 

 

4.3. Description of the Study Variables 
 
For the purpose of this study, not all variables are used in the analysis. To meet the 

objectives of the study, selected variables were studied. They are consisted of outcome 

measures, study variables and risk factors. The selected variables used in the study are 

presented in Appendix 3, and are explained in the following. 

 

4.3.1. Dependent Variable (Outcome Measure) 

 
The outcome measure for the study was infant death in the form of either counts, or rate 

or binary outcome measures, depending on the statistical analysis to be undertaken. The 

number of infant deaths experienced by every woman in the sample during the period 

prior to 1997 (namely 1983 to 1996), were used as the numerator for the calculation of 

the Infant Mortality Rates (IMR) in the respective period. For the denominator, number 

of live births during the same period was used. 

 
In compliance with the International Classification of Diseases (ICD-9), the following 

definition applied. (10) 

• Infant death is the death of a live born infant who dies before reaching the 

age of one year. It consisted of deaths during the neonatal period (under 28 

days of age) and deaths during the post-neonatal period (after 28 days and 

before one year old); 
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• Live birth, irrespective of the duration of pregnancy, a baby which after 

separation, breaths or shows any other evidence of life such as the beating 

of the heart, pulsation of the umbilical cord, or definite movement of 

voluntary muscles, whether or not the umbilical cord has been cut or the 

placenta is attached; 

• Infant Mortality Rates (IMR) are the number of deaths under one year of 

age per 1000 live births during the same period of time. 

 

4.3.2. The Main Study Variable 

 
The main study variable is the proxy indicator of socio-economic status, namely the 

family welfare status index (FWI). The FWI is a nationally accepted composite index of 

family socio-economic status created by the National Family Planning Coordinating 

Board (NFPCB) based on various households’ economic indicators. It is an index to 

monitor the “Prosperous Family Program” which was inaugurated in adherence to the 

Law No.10/1992 on Population Development and Development of the Happy and 

Prosperous Family. (11) The FWI was first collected in 1994 by undertaking an annual 

nation-wide enumeration data collection involving door-to-door visits to cover 95% of 

families between January and March.  The aim is to monitor changes in the level of 

poverty and welfare, and to serve as a guide to policy and means of identifying 

appropriate target groups for intervention programs.(12) In the 1997 IDHS, the data on 

FWI was obtained from the response from sampled households using SDKI-KS 

questionnaire. Based on their answers from 22 questions asked, sampled households 

were categorized into 5 categories, namely Pre-prosperous (FWI-1, the poor), 
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Prosperous I (FWI-2), Prosperous II (FWI-3), Prosperous III (FWI-4) and Prosperous 

III-Plus (FWI-5, the rich). The scoring system is incremental based on the fulfilment of 

the 22 criteria used. For example, FWI-1 families are those who do not meet five basic 

criteria, and FWI-2 families are those who meet the five basic criteria. FWI-3 are those 

who meet 8 additional criteria; FWI-4 with 7 additional criteria and FWI-5 with 2 

additional criteria. Detailed explanation about this index is presented in Appendix 4. 

 

4.3.3. Potential Risk Factors  

 
In line with the main hypothesis of the study, the association between infant mortality 

and family welfare status index (FWI) may be confounded by various risk factors 

assumed to be affecting the risk or probability of infant deaths. These potential risk 

factors and their categories have been clearly described in Appendix 3. They consisted 

of the following: 

• Factors related to geographical variation where the respondents live. At the macro-

level they are region, province, and residence (urban and rural);  

• Factors related to maternal biological history, namely age at first birth, marital 

status; 

• Factors related to maternal fertility status: current family planning practice, birth 

intervals, birth order; 

• Socio-cultural factors: maternal educational levels and religion; 

• Factors related to maternal and child health care: antenatal care, place of delivery 

and infant size at birth (based on mothers’ assessment). The infants’ size data are 

subject to measurement error due to absence of validation with actual birth weight. 
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Marital status of the mothers was selected and included in the analysis and modelling. It 

is assumed that in most part of Indonesia marital status is closely associated with 

financial security of the family. Infants born and raised in a divorced or separated 

mother, therefore, are more vulnerable to morbidity and mortality. 

 
4.3.4.Variable Construction for Analysis  

 

Based on the current knowledge and the existing theory on the association between 

infant mortality and its determining factors, potential risk factors were selected. These 

selected independent variables were categorized so that meaningful associations and 

inferences could be drawn. The categories selected for the outcome measure and some 

studied risk factors are described and shown in Appendix 3. For every potential risk 

factor, a reference level was defined so that comparison of rates can be done to assess 

the extent and magnitude of inequality. The reference level was assumed to be the level 

of exposure whereby a minimal risk of having their infants die could be expected. The 

selection of reference level in each risk factor was based on the current knowledge on 

the association between infant mortality and its respective risk factor. 

 

4.4. Statistical Analysis 
 
To achieve the objective of this study, two statistical analyses at the macro- and micro 

levels were conducted. All statistical analyses were conducted using SAS-Callable 

SUDAAN version 8.0. (4) SUDAAN is Software for the Statistical Analysis of 

Correlated Data.  Spatial mapping of infant mortality rates was conducted using EpiMap 

2000 released by the CDC, Atlanta.(13)  
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4.4.1. MACRO ANALYSIS  

 

4.4.1.i. Descriptive Inequality in Infant Mortality  

 
DESCRIPT procedure of the SAS-Callable SUDAAN version 8.0 was used to calculate 

the IMR and its related statistics, namely standard errors and 95% confidence intervals.  

 
The extent and magnitude of infant death in Indonesia was described in terms of Infant 

Mortality Rates (IMR) across different geographical areas and among different sub-

population groups.   

 
Different measures of the inequality in infant mortality were used namely, IMR 

differential, estimated number of infant deaths and IMR ratio. These indices were 

tabulated across different geographical areas such as regions (Java Bali, Outer Java Bali 

I and Outer Java Bali II), across 27 provinces and urban-rural areas. Tests of statistics 

were performed to test whether or not there were significant mortality urban-rural 

differentials in each of the region.  

 
These indices of inequality in infant mortality were also tabulated across different levels 

of family welfare status, maternal education levels and other risk factors, i.e. current 

practice of family planning methods, age at the first birth, place of delivery and the size 

of the newly born infants Similarly, statistical tests were conducted to see the level of 

significant difference between low and high educational level among strata of FWI in 

urban rural as well as among different regions. 

 
The inequality in infant mortality, in terms of IMR by province, was also presented in 

maps to visualize the spatial inequality across provinces and regions. 
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In this macro-analysis, modelling or regression analysis was not conducted on the 

aggregated data from 27 provinces. Rather, logistic regression analyses were performed 

based on the individual observations from more than 28,000 samples. 

 

4.4.1.ii. Measures of the Inequality in Infant Mortality 

 
The availability of infant mortality rates (IMR) data aggregated by strata (province) 

permitted the analysis of inequalities in infant mortality for the period of 1983 - 1997. 

To measure the inequality of infant mortality across different sub-population groups, 

selected indices that measure the inequalities in infant mortality were used, namely: 

o IMR differentials against a referent value,   

o Estimated number of infant deaths (national, regional and provincial),  

o IMR ratio, which measure the probability of infant death across different 

population groups against a referent value.  

 

4.4.1.ii.a. IMR Differentials 

 
The IMR differentials within each studied population indicate the relative measure of 

inequality in IMR. In each studied population, a reference level was assigned to 

calculate the rate difference. For the national level, the national average of IMR was 

used as a reference level. For comparison amongst provinces, the IMR of Yogyakarta 

province was used as a reference level, since over the years Yogyakarta had indicated 

the best IMR in the country. For regional comparison, Java Bali region was used as a 

reference level for comparison with other regional areas, namely Outer Java Bali I and 
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Outer Java Bali II. For urban-rural comparison, the IMR at the urban area was used as a 

reference.  

 
The IMR differentials were also calculated to study the inequality in infant mortality by 

socio-economic status of the population, which was represented by FWI and maternal 

education. For FWI, the richest group (high FWI) was used as the reference level; 

whereas for maternal education, high educational level was used as a reference.  

 
Similar calculation was also conducted for studied potential risk factors of the IMR.  

For each risk factor, a reference level was assigned. 

 

4.4.1.ii.b. IMR Ratio  

 
The IMR ratio was used to assess the extent and magnitude of the probability of infant 

mortality across various geographical areas across different socio-economic groups and 

amongst high-risk sub-population groups. Being the denominator is the IMR of the 

reference group (the IMR of Yogyakarta province), whereas the numerator is the IMR 

of the studied population groups. The IMR ratio indicates the probability of infant death 

in a studied population compared with a reference level. (14) This ratio has been used 

elsewhere. (15)

 
 
4.4.2. MICRO ANALYSIS 

 

The objective of the microanalysis was to model the association between infant 

mortality and family welfare status and maternal education (as a proxy indicator for 
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socio-economic status, and predictors of infant mortality) adjusting for the other 

potential risk factors. The importance of other risk factors in the model was also tested. 

They were contraceptive methods, age at first birth, birth intervals, antenatal care, place 

of delivery, infant size at birth (as well as birth weight), marital status, marital duration, 

religion, as well as geographical variation (province and urban-rural). The selection of 

independent variables was based on current universal knowledge on determinant factors 

of child survival.  

 
The multivariate model is based on the following premises or hypotheses: 

1. That the inequality in infant mortality in Indonesia, measured by probability 

of infant mortality, was mainly due to the operation of socio-economical 

factors; 

2. That the main impact of socio-economic factors (measured by family welfare 

status index - FWI) on the probability of infant death, operates at the 

individual level and through an interaction with different levels of maternal 

education; 

3. That these association are assumed to be influenced by other risk factors 

related with biological and environmental factors, such as age at first birth, 

size of the infants, current family planning practices and place of delivery, as 

well as the geographical or physical environments (such as province and 

urban-rural areas) that represent levels of macro-economic development. 

 
In this microanalysis, logistic modelling was applied.  In the modelling, a single binary 

outcome variable was used, namely whether or not there were infant deaths among the 
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28,810 Indonesian women during the studied period of 1983 to 1997. The binary 

(dichotomous) outcome measure was coded as follows:  

• STATUS = 1, if there were one or more infant deaths experienced by the 

woman sample during 1983 to 1997 period, 

• STATUS = 2 (2, not zero, is reference level used in SUDAAN), if there was 

no infant death incidence experienced by woman sample during the same 

period of time 

 
In this analysis, modelling the probabilities of infant death as a function of a linear 

combination of the predictors and independent variables.(16) The predictor variables of 

interest were the family welfare status index (FWI) and maternal education levels. Risk 

factors that may confound the association between infant death and variables of interest 

were adjusted.  

 

4.4.2.i. Model-fitting Approach 

 

The SUDAAN’s MULTILOG Procedure (4) was used to fit a logistic regression model 

to the binary response variable of interest via the GEE (Generalized Estimating 

Equations) model-fitting approach under the exchangeable working correlations which 

correct for intra-cluster correlation within clusters, i.e. primary sampling units (PSUs), 

and efficiently estimate regression coefficients. The advantage of modelling the 

correlation structure (through exchangeability) is its capability to improve efficiency 

and hence increase the power of the statistical analysis.  
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The model is expressed by the following equation: 
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       (Eq.9) 

and 

)|()( iik xkYprobxF ≤=       (Eq.10) 

where: 

Fk (xi)  is the cumulative probability up to and including category k; 

Y is a binary response variable with K categories 1 and 2; 

Xi is the vector of explanatory variables for subject i = (1, xi1,…..xip);  

 
It indicates that there is a separate intercept αk, and sets of slopes of β,  

for k=1, ……. K-1, and β measures the effect of the covariates on the severity of 

response. 

 
The best model was searched and developed, namely a model that best described the 

relationship between infant mortality and socioeconomic status (measured by Family 

Welfare Status Index- FWI, and maternal education). In the model, an interactive term 

between FWI and maternal education was entered into the model. The income 

inequality was represented by three categories of FWI: low, medium and high, with the 

‘high FWI’ category being the referent group. The maternal education was categorized 

into 2 levels, namely ‘high’ educational level (≥ 7 years of schooling, reference) and 

‘low’ educational level (< 7 years of schooling, including illiterate). The ‘high’ 

educational level group was set as the referent group. Adjustment for potential risk 

factors was made. These are maternal age at first birth (>=26y-reference, 21-25y, 16-

20y, <=15y); current contraceptive methods (modern-reference, traditional, nothing); 
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antenatal TT immunization (yes-reference, no); antenatal care (yes-reference, no); birth 

intervals (<= 2y, > 2y-reference); low birth weight (yes, no-reference); infant’s size 

(large-reference, average, small); marital status (married-reference, widowed, divorced); 

marital duration (<= 3yr, 4-6yr-reference, >= 7y); place of delivery (private Health 

Care-reference, public Health Care, home); religion (Oriental-reference, Moslem, 

Christian); 

 
At the same time controlling for variability of strata (27 provinces, with Yogyakarta 

province as the referent) and residence (urban-rural areas, with urban as the referent) 

was also conducted. Wald’s statistics were computed to assess the significance of the 

model. 

 
4.4.2.ii. Estimation of Model Parameter 

 

4.4.2.ii.a. Regression Coefficients and Standard Errors 

 
The theoretical background for this estimation has been given elsewhere.(4, 16, 17) Korn 

(16) pointed out that the estimation of the regression coefficients is different from what 

would be conducted in a non-survey setting. With survey data, each observation has an 

associated sample weight. In the survey data, the approximate degrees of freedom 

associated with the estimated covariance matrix of  is d = number of sampled PSUs – 

number of strata, which can be used for hypothesis testing and calculating the 

confidence intervals. Wald tests can be used to test hypotheses involving more than one 

of the

∧

β

s'β . (16)  
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Using SUDAAN, the GEE approach efficiently weights the data to estimate the 

regression coefficients β . In this approach, the following steps are taken: (17) 

1.  assume a covariance structure  to describe the relationship among observations 

within clusters, : 

iV

ni ,.....1=

• Mean /Variance Relationship: 

φμ ).()( ijij gyV = ,       (Eq. 11) 

where: 
 
g is a known variance function, and φ  is an unknown scale parameter.  

For binary response, as it is used in this analysis, the marginal distribution of  

is Bernoulli. Therefore, 

ijy

)1()( IJIJIJyVar μμ −=  and 1=φ . 

• Pairwise Correlation Model: 

),( ikijjk yycorr=α ,       (Eq. 12) 

where the )(αiR  is the working correlation matrix of .  iy

For the exchangeable correlation matrices, the equation is as follows: 
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2. Estimate covariance parameters for GEE: 
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and: 
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in which  (outside term) is called the naïve-model based variance, and  

(middle term) serves as a variance correction when the covariance model is miss-

specified. In SUDAAN, this calculation is accommodated via the 

SEMETHOD=MODEL option. 

1
0
−M iM

 
3. Weight data inversely proportional to  to estimateiV β .  is inserted into the usual 

estimating equations in order to weight the data efficiently. 

iV

 

4.4.2.ii.b. Odds Ratio and Confidence Intervals 

 

The logistic regression coefficients are usually be interpreted in terms of Odds Ratios 

(ORs). For example, for a binary risk factor Xj, jβ  represents the logarithm of the ORs 

associated with that risk factor, controlling the values of the other variables, X’s. A 

Confidence Interval for jβ  can be converted into a Confidence Interval for the OR by 

exponentiation of the endpoints of the interval.(16) The ORs and 95% Confidence 

Intervals were printed with the output of the SUDAAN. In this calculation, these 

estimates are expressed as follows: (17) 

OR = )exp(β         (Eq. 15) 

LOW_OR (lower 95% limit) = [ ])(exp 2/ ββ α set−    (Eq.15a) 

UP_OR (upper 95% limit) = [ ])(exp 2/ ββ α set+    (Eq.15b) 

where: 

)(βse  is the estimated standard error of β , and 
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)(βse   is the value of the Student’s t distribution at the 100 2/αt )%1( α−  

confidence level.  

 
The 95% confidence level corresponds to 05.0=α . The degrees of freedom for the t-

distribution are the number of clusters (PSU’s = 1410) minus the number of strata 

(provinces = 27). 

 

4.4.2.iii. Test of Statistic 

 

In the modelling, Strata (Province) and Sample Domain (Urban-Rural) were kept as 

fixed (controlling) variables to adjust for the effect of the sampling design as the 

backward logistic regression was conducted. During the process of modelling, potential 

risk factors were entered into the model and a covariate that had a p-value greater than 

0.05 was excluded from the model.  To test an evidence of effect modification exerted 

by maternal education (EDUC) on FWI, an interactive term between these two main 

effects were kept in the model as a fixed covariate (FWI*EDUC). In SUDAAN, testing 

multiple main effects and/or interactions simultaneously, is called testing the chunk 

interaction effects. In the model which contains two main factors FWI, EDUC and their 

interaction, FWI*EDUC, testing the main effects in the presence of interactions was 

conducted. Two different outputs were obtained, namely a simple effect of FWI, which 

is the effect of variable FWI tested within a given level of variable EDUC, and secondly 

the main effects of FWI, which are averaged over the levels of EDUC. The fit of the 

model was judged by the value of regression coefficients, the Wald Chi-square and the 

calculated p-value of the Wald Chi-square.  The significance of each covariate, 
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including the interactive term (FWI*EDUC), was judged by the p-value of smaller than 

0.05 and the test a null hypothesis that that β = 0. The adjusted Odds Ratios that 

measured the adjusted overall effect as well as its 95% confidence intervals were also 

calculated. 

 

4.4.2.iii.a. Zero Proportions 

 

Regression coefficients and variance cannot be estimated if there are zero proportions. 

(16) With a categorical covariate, it is possible that there may be certain categories for 

which no individuals have an event, namely there are no positive outcomes. Thus, zero 

proportions are more likely when there are interactions between categorical covariates 

in the model. In this case Wald statistic cannot be properly estimated.  

 
One way to approach this problem in the analysis was to exclude from the model 

interactions that lead to zero proportions.  The other way was to collapse categories with 

zero proportions with other categories so that the proportions for new categories are not 

zero. 

 

4.4.2.iii.b. Goodness-of-Fit 

 

For non-survey setting, a goodness-of-fit table can be used to assess the goodness-of-fit 

for a binary regression model. However, it cannot be used in survey sampling situations 

due to the fact that the size of differences between the observed and predicted number 

of positive events is somewhat hard to interpret. In addition to that, the examination of 
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observed and predicted numbers of events for categories of the sample is less useful due 

to the fact that the number of events need to be weighted by the sample weights. (16)  

 
To test the goodness-of-fit of the model in this study, therefore, a Wald’s statistics test 

based on the estimated covariance matrix of the differences is used. However, 

precautions were taken, for the large sample sizes can sometimes yield statistical 

significance, whereas on the other hand one should not reject a model because of a non-

significant p-value. Overall, model building for a survey sample should be based on 

strong theoretical background with support from empirical evidence from various 

studies. 

 

Having done these analyses, evidence-based program and policy implications were 

implicated with the aim of narrowing the gap of inequality in infant mortality in 

Indonesia, with special reference to urban-rural difference.  

 

 

4.5. Ethical Consideration 
 
The Human Research Ethics Committee of The University of Western Australia has 

granted an ethical clearance for this research (Appendix 5). To secure the identity of the 

respondents, no individual identifying information was used in the analysis. To secure 

the use of the data according to the proposed project, only the author had access to the 

data sets. The data sets were kept secure until the completion of the study.  
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RESULTS ONE: THE GEOGRAPHICAL INEQUALITY 
IN INFANT MORTALITY 
 

 

The inequalities in infant mortality in Indonesia in the period of 1983 – 1997 are 

described across different geographical areas, namely provinces, urban-rural areas and 

regions. Concerning the geographical inequality in infant mortality in Indonesia, null 

hypotheses were tested: that there is no urban-rural inequality in infant mortality across 

provinces in Indonesia within regions, namely Java Bali, outer Java Bali I and outer 

Java Bali II region. 

The regional inequalities in infant mortality are presented using different measures, 

namely infant mortality differentials, estimates of total infant deaths, the proportion of 

total infant deaths and the probability of infant death measured by IMR ratio against 

IMR of a reference province. 

 

5.1. PROVINCIAL INEQUALITY IN INFANT MORTALITY 

5.1.1. Disparity of Infant Mortality by Province 

The following results indicate the extent and magnitude of the differential in infant 

mortality rates (IMR) across provinces of Indonesia. The national average of IMR in 

Indonesia during 1988 to 1997 period was 57 deaths per 1000 live births (SE = 5.6). 

The IMRs ranged from the lowest of 11 per 1000 live births (SE = 3.7) in Yogyakarta 

province to 138 deaths per 1000 live births (SE = 30.7) in West Nusa Tenggara 

province (see Table 5.1.) It is evident therefore, that there was wide inequality in IMR 

across provinces. The second highest of IMR was found among women of reproductive 
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age in East Kalimantan with an IMR of 119 per 1000 live births (SE=71.3). However, 

the estimate of IMR in East Kalimantan province is unreliable (SE > 0.5 IMR).  

Therefore, the lower limit of 95% confidence intervals does not include its means value. 

Meanwhile, estimates of IMRs in other provinces are reliable (SE < 0.5 IMR).  

Table 5.1. Infant Mortality Rates by Province, 1997 IDHS

PROVINCE Sample (live births) IMR (SE) 
West Nusa Tenggara 2,978 138  (30.7) 
East Kalimantan 1,818   119  (71.3)  ‡ 
West Sumatra 2,717 90  (23.7) 
South Sulawesi 5,249 85  (22.4) 
South East Sulawesi 890 73  (21.1) 
East Java 28,404 70  (18.7) 
North Sulawesi 1,701 65  (18.1) 
West Java 28,563 62  (15.8) 
Central Sulawesi 1,349 61  (20.7) 
INDONESIA 144,225 57  (  5.5) 
Bengkulu 969 57  (13.8) 
Aceh 2,849 52  (19.5)  
East Nusa Tenggara 2,444 52  (20.3)  
North Sumatra 8,462 51  (15.7) 
West Kalimantannce 2,394 51  (13.1) 
Lampung 4,563 49  (17.2) 
Central Java 23,168 46  (11.0) 
South Sumatra 4,712 43  (13.3) 
South Kalimantan 2,164 37  (  8.9) 
Irian Jaya 1,214 36  (11.4) 
Riau 2,398 36  (  9.2) 
Maluku 1,177 34  (18.5) 
Jambi 2,080 31  (11.4) 
Central Kalimantan 1,190 31  (11.9) 
Bali 2,212 29  (  9.2) 
DKI Jakarta 5,759 19  (  5.1) 
Ex-East Timor 603   19  (  6.1)  ‡ 
Yogyakarta 2,195 11  (  3.7) 

  ‡ unreliable estimate 

Surprisingly, the magnitude of infant mortality in the capital city Jakarta and ex-

province of East Timor was the same. However, the estimate of infant mortality rates in 

ex-province of East Timor is doubtful due to security instability in the remote areas 

when the survey was conducted. Using national IMR of 57 per 1000 live births as a 

reference value, the provinces were grouped into two.  The first group, refers to 

eighteen provinces with IMRs smaller than the national average (range from 11 to 57 
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deaths per 1000 live births); The second group, refers to nine provinces with IMR 

greater than the national average (range from 61 to 138 deaths per 1000 live births). 

 

In addition, using the IMR of Yogyakarta province as a reference value, it was also 

found that the disparity of IMR ranged from 8 per 1000 live births (Jakarta and ex-

province of East Timor) to 127 deaths per 1000 live births (West Nusa Tenggara 

province) (Table 5.2). 

Table 5.2. Inequality in Infant Mortality by Province, 1997 IDHS 

PROVINCE Ratio 
of 

IMR† 

IMR 
Disparity δ 

IMR 
Disparity γ 

Estimated
deaths 
/year 

Proportion 
of deaths/ 
year (%) 

West Nusa Tenggara 12.4 81 127 27,393 5.0 
East Kalimantan 10.7 62 108 14,448 2.6 
West Sumatra 8.1 33 79 16,305 3.0 
South Sulawesi 7.7 28 74 29,829 5.4 
South East Sulawesi 6.6 16 62 4,332 0.8 
East Java 6.3 13 59 133,188 24.1 
North Sulawesi 5.9 8 54 7,387 1.3 
West Java 5.6 4 51 117,389 21.2 
Central Sulawesi 5.5 4 50 5,525 1.0 
Bengkulu 5.2 0 46 3,704 0.7 
INDONESIA 5.2 0 46 552,500 100.0
Aceh 4.7 -5 41 9,951 1.8 
East NusaT 4.7 -5 41 8,500 1.5 
North Sumatra 4.6 -6 40 28,970 5.2 
West Kalimantan 4.6 -7 40 8,132 1.5 
Lampung 4.4 -8 38 14,943 2.7 
Central Java 4.2 -11 35 71,636 13.0 
South Sumatra 3.9 -15 32 13,491 2.4 
South Kalimantan 3.4 -20 26 5,380 1.0 
Irian Jaya 3.3 -21 25 2,929 0.5 
Riau 3.2 -22 25 5,729 1.0 
Maluku 3.1 -23 23 2,669 0.5 
Jambi 2.8 -27 19 4,237 0.8 
Central Kalimantan 2.8 -26 20 2,494 0.5 
Bali 2.6 -28 18 4,281 0.8 
DKI Jakarta 1.7 -39 8 7,260 1.3 
Ex-EastTimor 1.7 -38 8 774 0.1 
Yogyakarta 1.0 -46 0 1,623 0.3 

† (IMR / IMR of Yogyakarta)   δ (IMR -  IMR Indonesia)    γ (IMR -  IMR of Yogyakarta) 
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Figure 5.1. Proportion of estimated infant deaths by Province, 1997 IDHS 
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5.1.2. Estimates of Total Infant Deaths by Province 

 

The magnitude of the problem of inequality in infant mortality was also shown by the 

total estimates of infant deaths in each province. In Indonesia during 1983 to 1997, it 

was estimated that on average there were 552,500 infant deaths each year (see Table 

5.2). The annual infant death estimates ranged from 774 in ex-province of East Timor to 

117,389 in West Java province. These estimates indicate roughly the burden of infant 

mortality in each province. A graphical presentation is shown in Figure 5.1. The three 

biggest proportions were found in East Java (24%), West Java (21%) and Central Java 

(13%). It indicates that approximately 58% of the national burden of infant mortality is 

existed in Java island, due to the fact that more than 60% of the Indonesian population 

live in six provinces in Java Bali Region (JB). Overall, the annual proportion of total 

estimated infant deaths across provinces ranges from 0.3% (Yogyakarta ) to 24% (East 

Java).  

 

5.1.3. Probability of Infant Mortality by Provinces 

 

The probability of infant deaths is measured by the IMR ratio between IMR from each 

individual province over the IMR of a referent Province (Yogyakarta). The results are 

presented in Table 5.2. It shows that the probability of infant death among women of 

reproductive age across provinces ranges from 1.7 fold (in Jakarta province and ex-

province of East Timor) to more than 10 fold in West Nusa Tenggara and East 

Kalimantan province (Table 5.2) 
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• In Eastern islands: 26= Irian Jaya  (West Papua); 27= Maluku. 

• In Nusa Tenggara islands: 23= West Nusa Tenggara; 24=East Nusa Tenggara; 25= 

ex-province of East Timor; 

• In Java and Bali islands: 17= Capital city Jakarta; 18= West Java; 19=Central Java; 

20= Yogyakarta; 21= East Java; 22= Bali; 

• In Sulawesi island: 13= North  Sulawesi; 14= Central Sulawesi; 15= Southeast 

Sulawesi; 16= South Sulawesi; 

• In Kalimantan island: 9= West Kalimantan; 10= South Kalimantan; 11= Central 

Kalimantan; 12= East Kalimantan; 

• In Sumatra island: 1= Aceh; 2= North Sumatra; 3= Riau; 4= Jambi; 5= West 

Sumatra; 6=Bengkulu; 7= South Sumatra; 8= Lampung; 

In the map numbers from 1 to 27 indicates the name of each province: 

 

The map of inequality in infant mortality across provinces of Indonesia is presented in 

Figure 5.2. The map is based on the value of infant mortality rate from each province 

presented in Table 5.1. At the state level, it is clear that the highest priority areas are 

West Nusa Tenggara and East Kalimantan provinces (in red), followed by West 

Sumatra and South Sulawesi (in dark blue).  Provinces that have low IMRs are 

represented by very light blue, such as Yogyakarta, Jakarta and Bali, Riau and Jambi (in 

Sumatra island), South and Central Kalimantan (in Kalimantan island), Maluku, Irian 

Jaya and the ex-province of East Timor. 

 

5.1.4. Map of Infant Mortality Rates across Provinces 
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Figure 5.2. Map of Infant Mortality Rates in Urban and Rural Areas of Indonesia, 1997 IDHS 
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5.2. URBAN INEQUALITY IN INFANT MORTALITY 

5.2.1. Disparity of Infant Mortality in Urban Areas across Provinces 

 

On average, the IMR in urban areas was 54 per 1000 live births; 3.5 points lower than 

the national average of 57.5 (Table 5.3). However, the estimates in some provinces were 

unreliable (SE >0.5 IMR), namely, West Kalimantan; all four provinces in Sulawesi 

island; North Sumatra, West Sumatra, Bengkulu and Jambi; Maluku; East and West 

Nusa Tenggara as well as Bali. Separatist movements in ex-province of East Timor, 

Aceh and Irian Jaya resulted in sampling errors caused by insecurity and political 

instability.  

Table 5.3. Urban Infant Mortality Rates by Province, 1997 IDHS

PROVINCE Sample (live births) IMR (SE) 

East Kalimantan 896 196  (131.7) ‡ 
East Java 6,704 87  (  27.7) 
Central Sulawesi 179  80  (  70.6) ‡ 
East Nusa Tenggara 202  77  (  62.7) ‡ 
North Sumatra 2,564  68  (  40.1) ‡ 
Central Java 5,863 58  (  25.5) 
South Sulawesi 1,052   57  (  36.3) ‡ 
West Java 8,838 54  (  25.2) 
INDONESIA 40,173 54  (    9.4) 
South Kalimantan 545 48  (  21.5) 
South Sumatra 1,345 45  (  29.5) 
West NusaTenggara 448   44  (  26.8) ‡ 
West Sumatra 431   39  (  32.8) ‡ 
West Kalimantan 445   35  (  26.5) ‡ 
Maluku 219   34  (  30.1) ‡ 
South East Sulawesi 149   33  (  24.9) ‡ 
Bali 514   32  (  16.5) ‡ 
Bengkulu 214   31  (  23.3) ‡ 
North Sulawesi 365   29  (  23.8) ‡ 
DKI Jakarta 5,759 19  (    5.1) 
Riau 816 14  (    7.6) 
Central Kalimantan 179 12  (    1.5) 
Lampung 565 8  (    2.1) 
Aceh 369  7  (    2.5) ‡ 
East Timor 49  6  (    1.5) ‡ 
Irian Jaya 258  5  (    1.9) ‡ 
Yogyakarta 932 4  (    0.9) 
Jambi 275  3  (    1.6) ‡ 

‡ unreliable estimate 
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In urban areas, a reliable estimate ranged from a low of 4 deaths per 1000 live births 

(SE = 0.9) in Yogyakarta province to a high of 87 per 1000 live births in East Java 

province (see Table 5.3).   

 

Having disregarded unreliable estimates and using urban national IMR of 54 per 1,000 

live births as a referent value, there were three provinces in Java island that had IMRs 

greater than the referent level, namely, 54, 58 and 87 deaths per 1,000 live births.  On 

the other hand, there were just six provinces that had reliable estimate of IMRs below 

the national figure, which ranged from 8 to 48 deaths per 1000 live births.  Based on the 

deviation from the national average (IMR = 54 per 1000 live births), ranking and 

priority listings were derived. Three provinces in Java island that need to be considered 

as priority areas for urban preventive strategies were East Java, Central Java and West 

Java. 

 

5.2.2. Estimates of Total Infant Deaths in Urban Areas across Provinces 

 

The estimated number of infant deaths in the urban areas of Indonesia was 2,170,188 

during the 1983-1997 periods, or annual estimates of 144,679 infant deaths. Compared 

with the national annual estimates of 552,500 infant deaths, the urban areas contributed 

about 26% (Figure 5.3). Consequently, the rural areas contribute about 73% of the total 

deaths 
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Figure 5.3. Proportion of Estimated Urban Infant Deaths by Province, 1997 IDHS 
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Proportionate to the number of population in each province, the estimated number of 

annual infant deaths ranged from 19 deaths to 38,877 deaths in East Java province.  

The proportion of urban infant deaths across provinces was shown in Figure 5.3.  It is 

evident that almost 65% of the estimated infant deaths occur in three provinces in Java 

island, namely West, Central and East Java. The smallest proportion of infant mortality 

comes from Yogyakarta province (0.2%), followed by Jakarta (5%) and Bali (5%). 

 

5.2.3. Probability of Infant Mortality in Urban Areas across Provinces 

 

The probabilities of infant death in the urban areas across provinces of Indonesia, 

relative to the referent province of Yogyakarta, are presented in Table 5.4.  

 

The probability of infant death in the urban areas was 13 fold, compared with the 

probability at the state level of 5 fold. Overall, the probability of infant death in the 

urban areas ranged from 1.2 (Irian Jaya) to 48 fold (East Kalimantan). There was only 

one province in which the probability of infant death was smaller than that of 

Yogyakarta province, namely in Jambi with IMR ratio of 0.8. 
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Table 5.4. Urban Inequality in Infant Mortality by Province, 1997 IDHS ¶ 

PROVINCE Ratio 
of 

IMR † 

IMR 
Disparity δ 

IMR 
Disparity γ 

Estimated
deaths 
/year 

Proportion 
of deaths/ 
year (%) 

East Kalimantan 48.3 142 192 11,712 8.1 
East Java 21.4 33 83 38,877 26.9 
Central Sulawesi 19.8 26 76 955 0.7 
East Nusa Tenggara 18.9 23 73 1,031 0.7 
North Sumatra 16.9 15 65 11,720 8.1 
Central Java 14.4 4 54 22,800 15.8 
South Sulawesi 14.1 3 53 4,012 2.8 
West Java 13.4 0 50 32,112 22.2 
South Kalimantan 11.9 -6 44 1,760 1.2 
South Sumatra 11.1 -9 41 4,043 2.8 
INDONESIA 13.3 0 50 144,679 100.0 
West Nusa Tenggara 10.8 -10 40 1,316 0.9 
West Sumatra 9.7 -15 35 1,127 0.8 
West Kalimantan 8.6 -19 31 1,034 0.7 
Maluku 8.3 -20 30 491 0.3 
Southeast Sulawesi 8.1 -21 29 327 0.2 
Bali 8.0 -22 28 1,114 0.8 
Bengkulu 7.8 -22 27 450 0.3 
North Sulawesi 7.2 -25 25 712 0.5 
DKI Jakarta 4.7 -35 15 7,260 5.0 
Riau 3.6 -40 10 786 0.5 
Central Kalimantan 3.0 -42 8 147 0.1 
Lampung 2.0 -46 4 310 0.2 
Aceh 1.7 -47 3 172 0.1 
Ex-East Timor 1.5 -48 2 19 0.0 
Irian Jaya 1.2 -49 1 83 0.1 
Yogyakarta 1.0 -50 0 252 0.2 
Jambi 0.8 -51 -1 58 0.0 

The map of inequality in infant mortality rates in urban areas is presented in Figure 5.4. 

The IMR was worse in the province of East Kalimantan (in red), and in descending 

order it was followed by provinces of North Sumatra, all provinces in Java island 

(except Yogyakarta and Capital City Jakarta), East Nusa Tenggara, Central Sulawesi, as 

well as South Sulawesi (in dark blue). In the remaining provinces, the state of IMR was 

found to be relatively better than the former provinces (in light blue).  

 

5.2.4. Map of Infant Mortality Rates in Urban Areas across Provinces 

 

† (IMR / IMR of Yogyakarta), δ (IMR – IMR Indonesia),   γ (IMR -  IMR of Yogyakarta)  
¶ derived from Table 5.3. 
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Figure 5.4. Map of Infant Mortality Rates in Urban Areas of Indonesia, 1997 IDHS 
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5.3. RURAL INEQUALITY IN INFANT MORTALITY  

 

5.3.1. Disparity of Infant Mortality in Rural Areas across Provinces 

 

Disparities of infant mortality in the rural areas are presented in Table 5.5. The average 

infant mortality rate in the rural areas was 58.8 deaths per 1000 live births (SE = 6.8). 

The estimates of IMR in the rural areas are reliable, except Maluku province (IMR=34, 

and SE=21.7). 

Table 5.5. Rural Infant Mortality Rates by Province, 1997 IDHS 

PROVINCE Sample (live births) IMR (SE) 
West Nusa Tenggara 2,530 155 (35.2) 
West Sumatra 2,286 100 (27.2) 
South Sulawesi 4,197 92 (26.5) 
Southeast Sulawesi 742 81 (24.8) 
North Sulawesi 1,337 75 (21.9) 
East Java 21,701 65 (23.0) 
West Java 19,725 65 (19.9) 
Bengkulu 755 65 (16.3) 
Aceh 2,481 59 (22.3) 
INDONESIA 104,051 59 (6.80) 
Central Sulawesi 1,171 58 (21.2) 
Lampung 3,998 55 (19.5) 
West Kalimantan 1,949 55 (14.90) 
East Nusa Tenggara 2,242 50 (21.3) 
Riau 1,582 47 (12.9) 
Irian Jaya 956 45 (14.1) 
East Kalimantan 923 44 (18.3) 
North Sumatra 5,898 44 (14.0) 
Central Java 17,305 42 (11.8) 
South Sumatra 3,368 42 (14.4) 
Central Kalimantan 1,012 35 (14.1) 
Jambi 1,806 35 (13.3) 
Maluku 958    34 (21.7) ‡ 
South Kalimantan 1,619 33 (  9.4) 
Bali 1,698 28 (10.9) 
Ex-East Timor 554 20 (  6.6) 
DKI Jakarta 5,759 19 (  5.1) 
Yogyakarta 1,263 16 (  6.3) 

‡ unreliable estimate 
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The rural area had an excess mortality rate of 4 deaths per 1000 live births compared to 

urban areas (urban IMR = 54; SE = 9.5). The IMR in rural areas ranged from 16 deaths 

per 1,000 live births (SE = 6.3) in Yogyakarta province to 155 deaths per 1,000 live 

births (SE = 35.2) in West Nusa Tenggara province. Relative to the referent IMR of 

Yogyakarta province, the mortality differentials ranged from 1 death per 1,000 live 

births (in ex-province of East Timor) to 192 deaths per 1000 live births in West Nusa 

Tenggara province. The elevated IMR differentials in East and West Java province 

relative to their neighboring provinces in Java island indicate the magnitude of the 

problem.  

 

5.3.2. Estimates of Total Infant Deaths in Rural Areas across Provinces 

 

The inequality in infant mortality was also observed from the range of the estimated 

numbers of infant deaths across provinces. Excluding ex-province of East Timor, it 

ranged from 755 deaths per year in Yogyakarta to 94,311 infant deaths in East Java 

province (see Table 5.6). The burden of infant deaths in Java island is the biggest 

among other islands, as indicated by the estimates of the rural infant deaths in three 

provinces in Java island, namely East Java (94,311 deaths), West Java (85,277 deaths) 

and Central Java (48,836 deaths). The proportion of infant deaths across rural provinces 

in Indonesia is also presented in Figure 5.5.  The biggest contributors to infant deaths in 

rural Indonesia were West Sumatra province (27%), Bengkulu (22%) and East Java, 

which contributed 16% of the total deaths in Indonesia. 
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Figure 5.5. Proportion of Rural Infant Deaths by Province, 1997 IDHS 
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5.3.3. Probability of Infant Mortality in Rural Areas across Provinces 

 

The probability of infant deaths in each province, measured by the IMR ratio against a 

referent level in Yogyakarta, is presented in Table 5.6. The probability of infant deaths 

ranged from 1.2 fold in Jakarta to 9.5 fold in West Nusa Tenggara province.  

Table 5.6. Rural Inequality in Infant Mortality by Province, 1997 IDHS ¶ 

PROVINCE IMR Ratio† IMR 
Disparity δ 

IMR 
Disparity γ 

Deaths 
/year 

Proportion 
of deaths/ 
year (%) 

West Nusa Tenggara 9.5 142 192 11,712 8.1
West Sumatra 6.1 33 83 38,877 26.9
South Sulawesi 5.7 26 76 955 0.7
Southeast Sulawesi 5.0 23 73 1,031 0.7
North Sulawesi 4.6 15 65 11,720 8.1
East Java 4.0 4 54 22,800 15.8
West Java 4.0 3 53 4,012 2.8
Bengkulu 4.0 0 50 32,112 22.2
INDONESIA 3.6 0 50 144,679 100.0
Aceh 3.6 -6 44 1,760 1.2
Central Sulawesi 3.6 -9 41 4,043 2.8
Lampung 3.4 -10 40 1,316 0.9
West Kalimantan 3.4 -15 35 1,127 0.8
East Nusa Tenggara 3.1 -19 31 1,034 0.7
Riau 2.9 -20 30 491 0.3
Irian Jaya 2.7 -21 29 327 0.2
East Kalimantan 2.7 -22 28 1,114 0.8
North Sumatra 2.7 -22 27 450 0.3
Central Java 2.6 -25 25 712 0.5
South Sumatra 2.6 -35 15 7,260 5.0
Central Kalimantan 2.1 -40 10 786 0.5
Jambi 2.1 -42 8 147 0.1
Maluku 2.1 -46 4 310 0.2
South Kalimantan 2.1 -47 3 172 0.1
Bali 1.7 -48 2 19 0.0
Ex East Timor 1.3 -49 1 83 0.1
DKI Jakarta 1.2 -50 0 252 0.2
Yogyakarta 1.0 -51 -1 58 0.0

† (IMR / IMR of Yogyakarta), δ (IMR – IMR Indonesia)    γ (IMR -  IMR of Yogyakarta 
   ¶ derived from Table 5.5. 

 

Three provinces of Jakarta, ex-East Timor and Bali had an elevated risk of less than 2 

fold, whereas 15 provinces had an elevated risk between 2 to less than 4 fold. The rest 

of the provinces had an elevated risk bigger than 4 fold compared to Yogyakarta 
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• In Eastern islands: 26= Irian Jaya  (West Papua); 27= Maluku. 

province. It showed a serious problem in the inequality in infant mortality in the rural 

areas.  

 

5.3.4. Map of Infant Mortality Rates in Rural Areas across Provinces 

 

_ 

 

• In Nusa Tenggara islands: 23= West Nusa Tenggara; 24=East Nusa Tenggara; 25= 

ex-province of East Timor; 

• In Java and Bali islands: 17= Capital city Jakarta; 18= West Java; 19=Central Java; 

20= Yogyakarta; 21= East Java; 22= Bali; 

• In Sulawesi island: 13= North  Sulawesi; 14= Central Sulawesi; 15= Southeast 

Sulawesi; 16= South Sulawesi; 

• In Kalimantan island: 9= West Kalimantan; 10= South Kalimantan; 11= Central 

Kalimantan; 12= East Kalimantan; 

• In Sumatra island: 1= Aceh; 2= North Sumatra; 3= Riau; 4= Jambi; 5= West 

Sumatra; 6=Bengkulu; 7= South Sumatra; 8= Lampung; 

The inequality in infant mortality in the rural areas across provinces in Indonesia is 

presented in a map shown in Figure 5.6. The province that had the biggest infant 

mortality rate was West Nusa Tenggara (in brown); and in descending order were 

followed by provinces of Aceh, West Sumatra and South Sulawesi (in dark blue). The 

next in severity was found in provinces of West Kalimantan, West Java and East Java in 

Java Island, as well as Bengkulu and Lampung in Sumatra Island. In the map numbers 

from 1 to 27 indicates the name of each province: 
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Figure 5.6. Map of Infant Mortality Rates in Rural Areas of Indonesia, 1997 IDHS 
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5.4. URBAN-RURAL INEQUALITIES IN INFANT MORTALITY  

 

To compare the inequality of infant mortality in urban and rural areas, the following 

results are presented. The urban rural inequality in infant mortality, measured by the 

IMR ratio (rural IMR/urban IMR) of each province, is presented in Table 5.7.  It has 

been presented earlier that IMR in the rural areas (59 deaths per 1,000 live births) was 

greater than in urban areas (54 deaths per 1,000 live births). The extent and magnitude 

of the gaps varied across provinces. 

Table 5.7. Urban-rural Inequality in Infant Mortality by Province, 1997 IDHS

PROVINCE IMR ratio IMR ratio IMR ratio 
 Rural: urban (Urban) ϕ (Rural) ϕ 
West Java 13.4 4.0 1.2 
Yogyakarta  ∞ 1.0 1.0 4 
West NusaT 10.8 9.5 3.5 
North Sulawesi 7.2 4.6 2.6 
West Kalimantan 8.6 3.4 1.6 
Irian Jaya 1.2 2.7 9.3 
North Sumatra 16.9 2.7 0.6 
East Java 21.4 4.0 0.7 
Aceh 1.7 3.6 8.4 
South Sumatra 11.1 2.6 0.9 
Maluku 8.3 2.1 1 
South Sulawesi 14.1 5.7 1.6 
East Timor 1.5 1.3 3.4 
Bengkulu 7.8 4.0 2 
Central Java 14.4 2.6 0.7 
Bali 8.0 1.7 0.9 
C_Sulawesi 19.8 3.6 0.7 
INDONESIA 13.3 3.6 1.1 
DKI Jakarta  ‡ 4.7 1.2 1 
Southeast Sulawesi 8.1 5.0 2.5 
Riau 3.6 2.9 3.2 
Lampung 2.0 3.4 6.7 
East NusaTenggara 18.9 3.1 0.7 
East Kalimantan 48.3 2.7 0.2 
South Kalimantan 11.9 2.1 0.7 
Central Kalimantan 3.0 2.1 2.8 
West Sumatra 9.7 6.1 2.5 
Jambi 0.8 2.1 11 
ϕ (IMR /  IMR of Yogyakarta) 

   ∞ Referent IMR for urban and rural Yogyakarta are 4 and 16 deaths per 1,000 live births  
   ‡ In Jakarta, all areas is considered urban  
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Relative to the IMR of Yogyakarta province, the probabilities of infant mortality across 

provinces in Indonesia are revealed. In the urban areas, it ranged from less than 2 (Aceh, 

Irian Jaya, ex-province of East Timor) up to 21 fold (East Java), with an exceedingly 

high risk of 48 fold in East Kalimantan. In Jambi province the risk was smaller than 

Yogyakarta province, namely 0.8 fold.  

 

In the rural areas, on the other hand, the probabilities of infant mortality ranged from 

less than 2 fold (Jakarta, Bali and ex-East Timor province) to 6 fold (West Sumatra), 

with an exceedingly high probability of infant death of 9 fold (West Nusa Tenggara). In 

the capital city Jakarta, which is considered as urban city, the probability of infant 

mortality was 4.7 fold, and relative to rural Yogyakarta the risk was 1.2 fold.  

 

Results also show that the magnitude of infant mortality in the rural areas across 

provinces of Indonesia was greater than in the urban areas. Among 16 provinces that 

had IMR ratios (rural/urban) greater than 1, the greatest gap of inequality in infant 

mortality between rural and urban areas was found in 8 provinces (Jambi, Irian Jaya, 

Aceh, Lampung, Yogyakarta, West Nusa Tenggara, ex-East Timor and Riau). Its 

corresponding IMR ratios (rural/urban) are 11, 9, 8, 7, 4, 3.5, 3.4 and 3.2 fold, 

respectively. The other 9 provinces, interestingly, women who live in the urban areas 

have greater probability of infant mortality (IMR ratios: rural/urban between 0.1 and 

0.9). These are East Kalimantan, North Sumatra, East Nusa Tenggara, South 

Kalimantan, Central Java, Central Sulawesi, East Java, Bali, and South Sumatra. In 

Jakarta and Maluku the IMR ratio (rural/urban) was 1. The graphical presentation of 

these inequalities is presented in Figure 5.7. 
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Figure 5.7. Urban-rural Inequality in Infant Mortality by Province, 1997 IDHS 
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The JB region consists of six provinces, namely Capital City Jakarta, West Java, Central 

Java, Yogyakarta, East Java and Bali. The IMR ranged from 11 deaths per 1000 live 

births (SE = 3.7) to 70 deaths per 1,000 live births (SE = 18.8). The greatest IMR was 

found in East Java province, whereas the smallest value of IMR was found in 

Yogyakarta province (the referent province). Compared with the IMR of the referent 

province, the IMR differentials ranged from 8 deaths per 1,000 live births in Jakarta to 

59 deaths per 1000 live births in East Java province.  Results also indicated that on 

average the state of IMR in the urban areas of JB was better than the rural areas. 

Excluding the Capital City Jakarta, however, three out of five provinces had greater 

IMR in urban areas than the rural. Urban and rural comparison of IMR across provinces 

in Java Bali region is presented in Figure 5.8.  

Disparity of Infant Mortality (JB) 

 

5.5.1. Inequality in Infant Mortality in Java Bali Region  

 

As described in Chapter Five (Methods), Indonesia is divided into three regions, namely 

Java Bali region (JB), outer Java Bali I region (OJB1) and outer Java Bali II region 

(OJB2). This division is based on their performance with population and family 

planning programs aimed at reducing the fertility rates in the regions.  

 

5.5. REGIONAL INEQUALITY IN INFANT MORTALITY   
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Figure 5.8. Urban-rural disparity of Infant Mortality Rates in Java Bali region, 1997 IDHS 
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The probability of infant death, measured by IMR ratio relative to the referent province 

of Yogyakarta, across provinces of Java Bali region ranged from 1.7 fold (Jakarta) to 6 

fold (East Java). In the urban areas it ranged from 8 fold (Bali) to 21 fold (East Java), 

whereas in the rural areas it ranges from as small as 1.2 fold (Jakarta) to 4 fold (East 

Java). The results are presented in Figure 5.10. At the national level, the probability of 

infant death in the urban areas of JB region was 3 fold higher than that of the rural 

areas; namely 13.3 in the urban areas over 3.6 fold in the rural areas. In urban areas of 

Central Java province, the probability of infant death was almost 7 fold higher than in 

the rural areas. 

Probability of Infant Mortality (JB) 

 

Results indicate that the number of infant deaths per year in Java Bali region were 

approximately 335,377 infant deaths in both urban and rural areas, which contributed to 

61% of the total deaths in Indonesia. In the urban areas of Java Bali region, the 

estimated number of infant deaths was 102,415 (or 71% total), compared to the number 

in the rural areas that was 240,222 (or 59% total). The proportion of the infant deaths in 

each province in the region is presented in Figure 5.9. 

Estimates of Infant Deaths (JB) 

 

All provinces in this region had IMRs smaller than that of the national average, except 

West and East Java provinces. It is also shown in Figure 5.8 that there were inequalities 

in infant mortality among provinces in Java Bali region, as well as between urban and 

rural areas.  
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Figure 5.9. Proportion of the Incidence of Infant Death in Java Bali Region, 1997 IDHS 
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Figure 5.10. Probability of Infant Mortality in Java Bali Region, 1997 IDHS 
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5.5.2.Urban-rural Disparity of Infant Mortality (JB) 

Results of null hypothesis testing on the urban-rural inequality in IMR across provinces 

within Java Bali region are presented in Table 5.8. The null hypothesis was stated that 

there is no difference in IMR between urban and rural areas across provinces in Java 

Bali region. 

Table 5.8. Significance on Urban-rural Disparity of the IMR in JB region, 1997 IDHS

Province Urban IMR Rural IMR IMR Difference SE Significance 
East Java 87 65 - 21 36.0 0.545 
West Java 55 65   10 32.2 0.748 
Central Java 58 42 - 16 28.2 0.571 
Bali 32 28 -   4 19.7 0.821 
DKI Jakarta † 19 19    
Yogyakarta 4 16   12 6.39 0.056 ‡ 

‡ not significance at p< 0.05   † all areas is considered urban    

 

The results indicate that in fact across all provinces in Java Bali region there was no 

significant difference in IMR between urban and rural areas, except in Yogyakarta 

province, which is borderline. Despite the fact that this province has the lowest IMR in 

the Indonesia, the probability of infant death in the rural areas was still 4 fold higher 

than the urban areas.  

 

5.5.3. Inequality in Infant Mortality in OJB I Region  

 

The Outer Java Bali I region (OJB I) consists of 10 provinces, namely, five provinces in 

Sumatra island (Aceh, North Sumatra, West Sumatra, South Sumatra and Lampung), 

two provinces in Kalimantan island (West and South Kalimantan), two provinces in 

Sulawesi island (North and South Sulawesi) and West Nusa Tenggara province. 
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The number of infant deaths per year in the OJB I region showed that there were 

approximately 161,781 infant deaths in both urban and rural areas, which contributed 

29% of total infant deaths in Indonesia. In the urban areas, it  was 26,206 (or 18% of 

total), whereas in the rural areas it was 135,575 (33% total). The proportion of the infant 

deaths in each province in the region is presented in Figure 5.12. 

Estimates of Infant Deaths (OJB I) 

 

The infant mortality differential in this region is presented in Figure 5.11. The IMR in 

this region ranged from 37 deaths per 1,000 live births (SE = 9.0) in South Kalimantan 

province to 138 deaths per 1000 live births (SE = 30.8) in West Nusa Tenggara; or a 

mortality differential of 101 deaths per 1,000 live births. In the urban areas, it ranged 

from 7 deaths per 1,000 live births (SE = 2.57) in Aceh province to 68 deaths per 1,000 

live births (SE = 40.1) in North Sumatra; a mortality differential of 61 deaths per 1,000 

live births. In the rural areas, it ranges from 33 deaths per 1,000 live births (SE = 9.4) in 

South Kalimantan province to 155 deaths per 1000 live births (SE = 35) in West Nusa 

Tenggara; a mortality differential of 122 deaths per 1,000 live births. The mortality 

differentials in all areas, urban and rural areas are 101, 61 and 122 deaths per 1,000 live 

births respectively. It indicates that the rural areas suffered a greater inequality in IMR 

than the urban areas.  In the rural areas there are four provinces that have IMR levels 

higher than the national level, namely West Nusa Tenggara, West Sumatra, North and 

South Sulawesi provinces. In the urban areas, on the other hand, the highest IMR level 

was found in North Sumatra province followed by South Sulawesi. Quite a contrast to 

the IMR levels in provinces of Aceh and Lampung that have the lowest IMR of less 

than 9 deaths per 1,000 live births. 

Disparity of Infant Mortality (OJB I) 
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Figure 5.11.  Disparity of Infant Mortality Rates in Outer Java Bali I Region, 1997 IDHS 
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Figure 5.12.  Proportion of the Incidence of Infant Death in Outer Java Bali I Region, 1997 IDHS 
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Individual comparison among provinces in OJB1 indicates that the probability of infant 

death in the urban areas is greater than in the rural areas, except in Aceh and Lampung 

provinces, which showed the contrary, namely 1.7 fold and 2 fold respectively. Clearly, 

the urban areas of OJB I region have greater levels of inequality than in the rural areas.    

 

In the urban areas, the probability of infant deaths (relative to the referent value in 

Yogyakarta) ranged from 1.7 fold (in Aceh) to 16.9 (in North Sumatra), whereas in the 

rural areas it ranged from 2.1 fold (in South Kalimantan) to 9.5 fold (in West Nusa 

Tenggara province). The overall probability of infant deaths in both urban and rural 

areas of each province of this region ranged from 3.4 fold in South Kalimantan to 12.4 

fold in West Nusa Tenggara province (see Figure 5.13). 

Probability of Infant Mortality (OJB I) 

 

In this OJB I region, the biggest proportion of infant deaths in the rural areas was found 

in West Nusa Tenggara province (6.4%), whereas in the urban areas the highest 

proportion was found in North Sumatra province (8%). 
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Figure 5.13. Urban and Rural Probability of Infant Mortality in Outer Java Bali I region, 1997 IDH  
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5.5.4.Urban-rural Disparity of Infant Mortality (OJB I) 

 

Results of null hypothesis testing on the urban-rural inequality in IMR across provinces 

within OJB I region are presented in Table 5.9.  The null hypothesis stated that there is 

no difference in IMR between urban and rural areas across provinces in OJB I region. 

 

Table 5.9. Significance on Urban-rural Disparity of the IMR in OJB I, 1997 IDHS 

Province Urban IMR Rural IMR IMR Difference SE Significance 
All OJB1   20 16.5 0.221 
Aceh 7 59 52 22.5 0.021‡ 
North Sumatra 68 43 -25 42.5 0.562 
West Sumatra 39 99 60 42.7 0.157 
South Sumatra 45 42 -3 32.9 0.927 
Lampung 8 54 46 19.6 0.018‡ 
West Nusa Tenggara 44 154 110 44.3 0.013‡ 
West Kalimantan 35 54 19 30.4 0.516 
South Kalimantan 48 33 -15 23.5 0.526 
North Sulawesi 29 75 46 32.4 0.160 
South Sulawesi 57 92 35 45.0 0.436 

‡ Statistically significant at p < 0.05  

 

The results indicate that generally in the OJB I region, there was no significant urban-

rural differences in infant mortality rates (p > 0.05). However, significant differences 

were found in three provinces, namely Aceh, Lampung and West Nusa Tenggara 

province. 

 

5.5.5. Inequality in Infant Mortality in OJB II Region  

 

The Outer Java Bali II region (OJB II) consists of eleven provinces, namely, three 

provinces in Sumatra island (Riau, Jambi, and Bengkulu), two provinces in Kalimantan 

island (Central and East Kalimantan), two provinces in Sulawesi island (Central and 
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In all residential areas of OJB II the IMR ranges from 19 to 119 deaths per 1,000 live 

births. In the urban areas, the IMR ranged from 3 to 196 deaths per 1000 live births, 

whereas in the rural areas it ranged from 20 to 81 per 1000 live births. It resulted in 

IMR differentials of 193 and 61 deaths per 1000 live births, respectively. In the rural 

areas the worst IMR was found in South East Sulawesi with an IMR of 81 per 1000 live 

births, whereas in the urban areas the worst IMR was found in East Kalimantan with an 

IMR of 196 per 1000 live births. These differentials alone did not indicate the extent 

and magnitude of the inequality between urban and rural areas of OJB II region.  From 

Figure 5.14, it was evident that in the urban areas there were three provinces that have 

IMRs bigger than the national average of 54 deaths per 1,000 live births (East Nusa 

Tenggara, Central Sulawesi and East Kalimantan).In the rural areas there were only two 

provinces that have IMR bigger than the national level of 59 deaths per 1,000 live births 

(Bengkulu and South East Sulawesi provinces). It indicates that greater disparity of 

infant mortality was found in the urban areas. Meanwhile, the urban IMR in Jambi was 

slightly smaller compared with that of Yogyakarta. In the rural areas on the other hand, 

the IMRs in the remaining provinces were greater than the referent IMR of rural 

Yogyakarta(16 deaths per 1,000 live births). 

 

Disparity of Infant Mortality (OJB II) 

 

South East Sulawesi), Maluku islands, Irian Jaya, East Nusa Tenggara province and ex-

East Timor province. 
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Figure 5.14. Disparity of Infant Mortality Rates in Outer Java Bali II Region, 1997 IDHS 
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The results show that urban areas of OJB II region indicated a greater inequality in 

infant mortality than the rural areas. The number of provinces where the IMR ratio of 

the urban areas was bigger than the rural was 9 out of 11 provinces; Irian Jaya and 

Jambi being the exceptions. In all areas of OJB II the probability of infant deaths ranged 

from 1.7 (ex-East Timor province) to 10.7 (East Kalimantan). In the urban it ranged 

from 1.3 (ex-East Timor province) to 48.3 fold (East Kalimantan), whereas in the rural 

areas it ranged from 1.3 (ex-East Timor province) to 5 fold (Southeast Sulawesi) (Figure 

5.16). 

 

Probability of Infant Mortality (OJB II) 

 

The estimates of infant deaths per year in the OJB II region showed that there were 

approximately 55,341 infant deaths in both urban and rural areas, which contributed to 

just 10% of the total infant deaths in Indonesia. In the urban areas of the OJB II region, 

the annual infant death estimates were 16,059 (11% total), compared to the estimates in 

the rural areas of 39,285 (9.6% total). The proportion of the infant deaths in each 

province in the region is presented in Figure 5.15. The biggest proportion of infant 

deaths in all areas of OJB II was found in East Kalimantan province with a proportion 

of 3%. The biggest proportion of infant deaths in the urban areas was also found in this 

province (8%), whereas in the rural areas, the biggest proportion of infant deaths was 

found in East Nusa Tenggara province, with a proportion of 2% of the total. 

 

Estimates of Infant Deaths (OJB II) 
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Figure 5.15. Proportion of the Incidence of Infant Death in Outer Java Bali II Region, 1997 IDHS 
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Figure 5.16. Urban and Rural Probability of Infant Mortality in Outer Java Bali II region, 1997 IDHS 
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It was shown that in general the probability of infant death in the urban areas was bigger 

than that of the rural areas, except Irian Jaya and Jambi provinces.  

 

5.5.6. Urban-rural Disparity of Infant Mortality (OJB II) 

 

 Results of null hypotheses testing on the urban-rural inequality in IMR across 

provinces within OJB II region are presented in Table 5.10.  The null hypothesis stated 

that there is no difference in IMR between urban and rural areas across provinces in 

OJB II region. 

 

Table 5.10. Significance on Urban-rural Disparity of the IMR in OJB II, 1997 IDHS 

Province Urban IMR Rural IMR IMR Difference SE Significance 

OJB II   - 23 40 0.553 
Riau 14 47 32 15 0.031‡ 
Jambi 3 35 32 13 0.019‡ 
Bengkulu 32 65 33 28 0.246 
East Nusa Tenggara 77 50 -27 66 0.687 
Ex East Timor 6 20 14 7 0.034‡ 
Central Kalimantan 12 35 23 14 0.113 
East Kalimantan 196 44 -152 133 0.254 
Central Sulawesi 80 58 -22 74 0.769 
Southeast Sulawesi 33 81 48 35 0.172 
Maluku 33 34 1 37 0.989 
Irian Jaya 5 45 40 14 0.005‡ 

‡ Statistically significant at p< 0.05  

 

The results indicate that in OJB II region significant urban-rural differences in infant 

mortality rates (p< 0.05) were found in Riau, Jambi, Irian Jaya and ex-province of East 

Timor. 
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5.6. SUMMARY OF FINDINGS  

 

Summary of the key findings on the geographical inequality in infant mortality is as 

follows: 

1. In Indonesia, the disparity of infant mortality between provinces is high. This study 

reveals that the average IMR was 57 deaths per 1000 live births, ranging from 11 to 

127 deaths per 1,000 live births;  

2. The probability of infant death among women of reproductive age across provinces, 

measured by ratio of IMR against the IMR of a referent province (Yogyakarta), 

ranged from 2-fold to 12-fold; 

3. Approximately 58% of the national burden of infant mortality are suffered by 

population who live in Java island; 

4. Among the three regions, the probability of infant death among women who live in 

Outer Java Bali Region I and Outer Java Bali region II is double than in Java Bali 

region; 

5. This study also reveals the high disparity of infant mortality between urban and rural 

areas of the provinces of Indonesia. The average IMR in the urban areas was 54 

(ranging from 4 to 196 deaths per 1,000 live births), whereas in the rural areas it was 

59 (ranging from 16 to 155). In 10 out of 27 provinces, the probability of infant 

mortality was higher in the urban areas than the rural areas. Even though the rates of 

infant mortality between urban and rural areas was almost the same (excess 4 deaths 

per 1000 live births in the rural areas), women who live in the urban areas was five 

times more likely to have their infants die than those who live in the rural areas. 
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6. Statistically significant urban-rural disparity of infant mortality (p < 0.05) were 

Aceh, Lampung, West Nusa Tenggara, Riau, Jambi,  Irian Jaya and ex-province of 

East Timor. Urban rural disparity of infant mortality in Yogyakarta was 

inconclusive (p=0.056, borderline),  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Chapter 6. Socioeconomic Inequality in Infant Mortality 

_____________________________________________________________________________________ 
 

  
PhD Thesis – The University of Western Australia - 2003 

171

CHAPTER SIX 
 
 

 

CHAPTER SIX .............................................................................................................171 
6. RESULTS TWO - THE SOCIOECONOMIC INEQUALITY IN INFANT 

MORTALITY ...........................................................................................................172 

6.1. DESCRIPTIVE ANALYSIS .........................................................................173 

   6.1.1. DEMOGRAPHICAL CHARACTERISTICS......................................173 

         6.1.1.i. Maternal Age and Education....................................................173 

         6.1.1.ii. Patterns of Family Welfare Status ..........................................174 

         6.1.1.iii. Pattern of Marital Status ........................................................174 

         6.1.1.iv. Pattern of Family Planning Practice ......................................175 

   6.1.2. INCIDENCE OF INFANT DEATH....................................................176 

   6.1.3. EFFECT OF FAMILY WELFARE.....................................................179 

         6.1.3.i. Family Welfare Inequality in Infant Mortality ........................179 

         6.1.3.ii. Effect of Family Welfare and Maternal Education.................182 

         6.1.3.iii. Family Welfare Inequality in Infant Mortality by Province ..186 

         6.1.3.iv. Other Risk Factors .................................................................190 

6.2. MODEL OF ASSOCIATION: FAMILY WELFARE AND INFANT 

MORTALITY .......................................................................................................194 

   6.2.1. Infant Mortality and Family Welfare Status ........................................195 

   6.2.2. Association between Infant Mortality and Risk factors.......................198 

6.3. SUMMARY OF FINDINGS .........................................................................199 

   6.3.1. Incidence of infant death......................................................................199 

   6.3.2. Disparity of Infant Mortality by Family Welfare and Education.........200 

   6.3.3. Infant mortality, family welfare and maternal education.....................202 

 

 

 

 



 

Chapter 6. Socioeconomic Inequality in Infant Mortality 

_____________________________________________________________________________________ 
 

  
PhD Thesis – The University of Western Australia - 2003 

172

 

RESULTS TWO - THE SOCIOECONOMIC 
INEQUALITY IN INFANT MORTALITY 

 
 

In Chapter Five the inequality in infant mortality by geographical divisions of Indonesia 

namely, regions, provinces as well as urban-rural areas were presented. In this chapter, 

results on the inequality in infant mortality by different sub-population groups, which 

represents the socioeconomic and potential risk factors of infant mortality, are 

presented.  

It has been postulated in this study that there is a close association between infant 

mortality and socioeconomic factors. In these analyses two socioeconomic factors, 

namely Family Welfare Status and maternal education were examined.  In addition, the 

inequality in infant mortality across various potential risk factors that confound the 

association between infant mortality and socioeconomic factors were also considered, 

namely: 

• Factors related to maternal age (maternal age at first birth and marital duration);  

• Factors related to fertility status (current practice of family planning and birth 

intervals); 

• Factors related to culture (marital status and religion); 

• Factors related to nutritional status (low birth weight and infant’s size at birth); 

• Factors related to maternal and child health care (place of delivery, antenatal care, 

and prenatal TT immunization). 

Reasons for the selection of variables to be included in the analysis have been described 

in Chapter Four on Methods. 
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6.1. DESCRIPTIVE ANALYSIS 

 

The following results describe the inequality in infant mortality by socioeconomic 

factors, as well as by potential risk factors. 

 

6.1.1. DEMOGRAPHICAL CHARACTERISTICS 

 

6.1.1.i. Maternal Age and Education 

 

Among the 28,810 women sampled at the time of the survey, the average age was 33 

years (95% CI: 32.78-33.15). The average age at first marriage was 18 years (95% CI: 

18–18.30), and the average age at first birth was 20 years (95% CI: 19.80–20.04) (Table 

6.1).  

Table 6.1. Age and Education Characteristics by Residence, 1997 IDHS 

Residence Characteristics Sample Mean (SE) 95% CI 

Current age 28,810 32.9 (.10) (32.8, 33.1) 
Educational length 28,810 5.8 (.09) (5.6, 6.0) 
Age at first birth 26,562 19.9 (.06) (19.8, 20.0) 

Urban and rural 

 

 Age at first marriage 28,810 18.2 (.08) (18.0, 18.3) 

Current age 8,117 33.9 (.17) (33.5, 34.2) 
Educational length 8,117 7.9 (.15) (7.7, 8.3) 
Age at first birth 7,409 20.9 (.10) (20.7, 21.1) 

Urban  

Age at first marriage 8,117 19.5 (.11) (19.3, 19.7) 

Current age 20,693 32.6 (.11) (32.4, 32.8) 
Educational length 20,693 4.9 (.09) (4.8, 5.1) 
Age at first birth 19,153 19.5 (.07) (19.4, 19.7) 

Rural  

Age at first marriage 20,693 17.6 (.08) (17.5, 17.8) 

 
The average years of education was 8 years (95% CI: 7.7-8.3) in the urban areas, and 

4.9 years (95%CI: 4.8 - 5.1) in rural areas.  In the rural areas, the average women’s age 

at first birth was 19 years (95% CI: 19.4, 19.7) as compared with those women in urban 

areas, which was 21 years (95% CI: 20.7, 21.1). 
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6.1.1.ii. Patterns of Family Welfare Status 

 

Socioeconomic status, as measured by Family Welfare Status Index (FWI), indicated 

that 66% (SE=0.7%) of the women were poor (low SES), only 5% (SE=0.2%) were 

considered wealthy (high SES), and the remainder, namely 29% (SE=0.6%), in the 

medium SES level (Table 6.2).  

Table 6.2. Family Welfare Characteristics by Residence, 1997 IDHS 

Residence FWI Sample Row % Total % 
All areas 28,259 100 100 
Low 18,524 65.5 (0.7) 65.5 (0.7) 
Medium 8,198 29.0 (0.6) 29.0 (0.6) 

Urban and Rural 

High 1,537 5.4 (0.2) 5.4  (0.2) 

All Urban 7,800 100 27.6 (1.7) 
Low 4,455 57.1 (0.9) 15.8 (1.0) 
Medium 2,791 35.8 (0.9) 9.9 (0.7) 

Urban 

High 553 7.1 (0.5) 1.9 (0.2) 

All Rural 20,459 100 72.4 (1.7) 
Low 14,069 68.7 (0.9) 49.8 (1.3) 
Medium 5,407 26.4 (0.8) 19.1 (0.7) 

Rural 

High 984 4.8 (0.3) 3.5 (0.2) 

 

The results also showed that the magnitude of poverty (measured by the proportion of 

low FWI) among women in the rural areas (49.8%, SE=1.3%) was more than double 

that of women who lived in the urban areas (15.8%, SE=1.0%).    

 

6.1.1.iii. Pattern of Marital Status  

 

 It is evident from Table 6.3 that 93% (SE=0.2%) of women were married, and the 

marital rates in the urban areas (26%, SE=1.6%) were lower than in the rural areas 

(67%, SE=1.6%)   
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Table 6.3. Marital Status Characteristics by Residence, 1997 IDHS  

Residence Marital Sample % (SE) Row % (SE) 
Urban and Rural   All areas 28,810 100 100 
   Married 26,886 93.3 (0.2) 93.3 (0.2) 
   Widowed 951 3.3 (0.1) 3.3 (0.1) 
   Divorced 974 3.4 (0.2) 3.4 (0.2) 

Urban   All Urban 8,033 27.9 (1.7) 100 
   Married 7,428 25.8 (1.6) 92.5 (0.5) 
   Widowed 278 0.9 (0.1) 3.5 (0.3) 
   Divorced 327 1.1 (0.1) 4.1 (0.4) 

Rural   All Rural 20,777 72.1 (1.7) 100 
   Married 19,457 67.5 (1.6) 93.6 (0.3) 
   Widowed 673 2.3 (0.1) 3.2 (0.2) 
   Divorced 646 2.2 (0.2) 3.1 (0.2) 

 

Similarly, the proportion of women who were divorced or separated in the urban area 

was also lower than in the rural area, namely 1.1% and 2.2% respectively. But the 

widowed rate in the urban areas (0.97%) was much smaller than in the rural areas 

(2.3%). 

 

6.1.1.iv. Pattern of Family Planning Practice 

 

The family planning practice among women is presented in Table 6.4. This indicator 

represents the fertility status of the women. In both urban and rural areas, about 46% 

(SE=0.6%) did not use contraceptive methods, whereas 51% (SE=0.6%) used modern 

methods of contraception. Only a small proportion of women used the traditional or 

folkloric methods (2.5%, SE=0.2%). Modern family planning practice in rural areas was 

lower (14%, SE=0.9%) than in the urban (37%, SE=1.1%). In the rural areas, women 

who did not use any contraceptive method were 34% (SE=0.9%) compared with women 

from urban areas (12.4%, SE=0.8%). 
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Table 6.4. Family Planning Practice characteristic by Residence, 1997 IDHS 

 

Family Planning Practice 
by Residence 

Sample % (SE) Row % (SE) 

All Urban and Rural 28,810 100 100 

Modern 14,742 51.2 (0.6) 51.2 (0.6) 

Traditional / Folkloric 725 2.5 (0.1) 2.5 (0.1) 

Nothing 13,343 46.3 (0.6) 46.3 (0.6) 

All Urban 8,033 27.9 (1.7) 100 

Modern 4,122 14.3 (0.9) 51.3 (0.9) 

Traditional / Folkloric 340 1.2 (0.1) 4.2 (0.4) 

Nothing 3,572 12.4 (0.8) 44.5 (0.9) 

All Rural 20,777 72.1 (1.7) 100 

Modern 10,621 36.8 (1.1) 51.1 (0.8) 

Traditional / Folkloric 385 1.3 (0.1) 1.8 (0.2) 

Nothing 9,771 33.9 (0.9) 47.0 (0.8) 

 

 

The use of modern contraceptive methods in the rural areas (37%, SE=1.1%), however, 

was more than double the rates in the urban areas (14%, SE=0.9%). 

 

6.1.2. INCIDENCE OF INFANT DEATH 

 

The vital events among women are presented in Table 6.5. The results indicate that, 

overall, the incidence of infant death(s) among women in all areas was 15% (SE=0.4%), 

whereas in the urban areas it was 3% (SE=0.2%) and in the rural areas it was 12% 

(SE=0.4%).  
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Table 6.5. Vital events among Women of Reproductive Age, 1997 IDHS 

Vital events byResidence Sample % (SE) Row % (SE) 
All Urban and Rural 28,919 100 100 
Dead 4,231 14.6 (0.4) 14.6 (0.4) 
Alive 24,688 85.4 (0.4) 85.4 (0.4) 

All Urban 8,042 27.8 (1.7) 100 
Dead 827 2.8 (0.2) 10.3 (0.5) 
Alive 7,215 24.9 (1.6) 89.7 (0.5) 

All Rural 20,877 72.2 (1.7) 100 
Dead 3,404 11.8 (0.4) 16.3 (0.5) 
Alive 17,473 60.4 (1.5) 83.7 (0.5) 

 

Meanwhile, the incidence of infant deaths among different population groups is 

presented in Table 6.6. A socioeconomic differential in infant mortality is evident in 

Indonesia. The incidence of infant deaths among women from families of middle and 

low FWI was the same, namely 17% (SE=2.4) and 17% (SE=1.6), respectively; whereas 

among women from high FWI, it was 9% (SE=2.4). There was also a significant 

difference in the incidence of infant deaths among women with different levels of 

education. The incidence of infant deaths among women with high level of education (7 

years or longer) was just 8% (SE=1.7) and among those with education less than 7 

years, it was 19% (SE=1.3). It was also indicated that the incidence of infant deaths in 

urban and rural areas was almost the same, namely 16.6% (SE=1.5) in rural areas and 

17.5% (SE=2.6) in urban areas. Relative to the referent rate for each risk factor, a higher 

rate of infant death was observed among women with the certain risk factors 
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Table 6.6. Incidence of Infant Death by Potential Risk Factors, 1997 IDHS 

Variable Covariate Category Live 
birth 

Infant 
death 
(n) 

Infant 
death 
(%) 

SE Ratio of  
%- 

death 
Low 93,022 16,487 17.4 1.6 2
Medium 41,291 6,755 17.5 2.4 2

FWI 

High 7,818 668 8.6 2.4 1

>= 7 yrs 49,102 3,231 8.1 1.3 1

SES 

Education 
< 7 yrs 82,723 16,549 18.9 1.7 2
Modern 70,866 9,042 11.8 1.4 1
Traditional 4,956 337 9.2 3.8 0.8

Family Planning 

No method 68,398 14,930 23.3 2.2 2

<= 2 yrs 73,771 13,449 21.1 1.9 1.6

Fertility 

Birth Intervals 
> 2 yrs 70,429 10,859 13.5 1.6 1
>= 26 yrs 13,097 937 7.9 2.0 1
21-25 yrs 42,729 4,822 11.8 2.1 1.5
16-20 yrs 64,346 11,726 18.4 1.8 2

First Birth Age 

<= 15 yrs 24,048 6,824 24.6 3.7 3

<= 3 yrs 17,005 1,260 7.9 2.8 1.4
4 - 6 yrs 15,583 763 5.5 1.1 1

Biological 

Marital Duration 

>= 7 yrs 107,214 20,903 19.1 1.6 3
Married 133,963 21,231 15.9 1.3 1
Widowed 4,790 1,699 33.2 9.1 2

Marital Status 

Divorced 5,467 1,379 24.7 6.9 1.5

Moslem 114,921 22,783 17.6 1.4 2
Christian 21,895 1,294 11.2 2.2 1.5

Cultural 

Religion 

Oriental 7,403 232 7.6 2.1 1
Large 6,080 950 17.8 1.5 1
Average-R 8,880 1,426 17.3 1.4 1
Small 2,094 463 20.6 2.2 1.2

Infants' Size  

LBW 134,791 22,780 16.9 1.3 1

Nutrition ‡  

Birth Weight 
Normal 9,429 1,528 16.5 1.5 1
Home 13,679 2,445 19.0 1.5 1.2
Public facility 1,873 180 12.6 1.8 0.8
Private 1,890 311 16.1 2.8 1

Delivery  

No 4,693 839 19.8 2.0 1
Given 12,478 2,021 17.3 1.5 1

TT Immunization 

  

No 3,845 612 20.9 2.4 1.2
Given 724 99 17.9 2.9 1

MCH  ‡ 

Antenatal Care  

Urban 40,599 7,014 17.5 2.6 1Residence  
Rural 103,621 17,295 16.6 1.5 1

Geographical 

27 Province  †   
R = Reference group    ‡ = based on 5 years data sets only (1993 – 1997) 

† = The data were presented in Chapter Five as infant mortality rates (IMR) 
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It was shown in the table, that higher incidence of infant death was present among 

women with the following risk factors:  

• do not use any contraceptive method;  

• birth intervals of  two years or less;  

• young maternal age at first birth (between 15 to 25 years);  

• married longer than six years;  

• divorced or widowed;  

• religions other than oriental religion;  

• give birth at home;  

• absent from antenatal TT immunisation, and lack of prenatal care; 

• give births to small infants. 

 

6.1.3. EFFECT OF FAMILY WELFARE  

 

6.1.3.i. Family Welfare Inequality in Infant Mortality  

 

The Family Welfare Status Index (FWI), which was a proxy indicator for family 

socioeconomic status, was originally categorised into five levels of Welfare status, as 

presented in Appendix 4. The patterns of inequality in Infant Mortality Rates (IMR) by 

the five levels of FWI are shown in Table 6.7. It is evident that women from Welfare 3 

and Welfare 3+ groups experienced the lowest levels of infant mortality, namely, 10 

deaths per 1,000 live births or less, except the Welfare 3+ group in the rural areas that 

had IMR of 24 deaths per 1,000 live births. Among the remaining groups, the IMRs 

were exceedingly high, between 48 to 72 deaths per 1,000 live births.  
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Table 6.7. Residential Inequality in Infant Mortality by 5-strata of FWI, 1997 IDHS 

Total Urban Rural FWI 

N † IMR (SE) N † IMR (SE) N † IMR (SE) 

Pre-Welfare (poor) 53,460 64 ( 5.9) 12,715 62 (11.9) 40,745 65 ( 6.8) 

Welfare 1 (W-1) 22,198 56 ( 7.5) 6,930 54 (14.9) 15,268 57 (  8.6) 

Welfare 2 (W-2) 2,829 64 (15.6) 971 48 (23.9) 1,858 72 (20.4) 

Welfare 3 (W-3) 868 8 (  3.3) 215 10 ( 4.3) 653 8 (  4.1) 

Welfare 3+ (wealthy) 183 8 (  5.5) 132 2 ( 2.0) 51 24 (14.9) 

IMR ratio (poor/W-3)  8 fold  6.2 fold  8.1 fold 

† N (sample), is the number of live births 

It indicates that there was a socioeconomic discrepancy in infant mortality in both urban 

and rural areas. However, the patterns of inequality in IMR were different between 

urban and rural area. In the urban areas, the gradient of infant mortality across strata of 

FWI was clearly shown, indicating a dose response effect: the lower the FWI the greater 

the IMR. However, the low estimate among wealthy group in urban areas (IMR=2) was 

not reliable due to the fact that the mean was close together with its standard error 

(SE=2). On the other hand, this dose response effect was not shown in the rural area due 

to an unexpectedly higher IMR among Welfare 2 groups (IMR=72); as well as a 

suspiciously high IMR among Welfare 3+ groups (IMR=24).  

 

Analyses using IMR ratio (poor/Welfare 3), indicated that at the national level the 

probability of infant deaths among the poor mothers (pre-welfare) was 8 fold than the 

welfare 3 group’s mothers. Meanwhile, in the urban areas the IMR ratio was 6 fold, 

whereas in the rural areas it was 8 fold.  It indicated specifically, that in the rural areas 

(IMR Ratio=8.1) there is a greater inequality in infant mortality among mothers with 

different strata of FWI than in the urban areas (IMR Ratio=6.2). 
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Due to a smaller number of observations among higher FWI groups, the FWI was 

categorised into three levels, namely Low (poor), Medium and High (wealthy). The 

pattern of IMR among the three levels of Family Welfare Status Index for both urban 

and rural areas is presented in Table 6.8. It is evident that in all residential areas, the 

dose response effect was observed: the lower Family Welfare Status, the higher the 

infant mortality, indicating a possible inverse association between SES and infant 

mortality.   

 

Relative to the high-FWI groups, the probability of infant death measured by the IMR 

ratio (High/Low FWI) showed that infants from lower FWI groups (in all areas) seemed 

to have greater probability of infant death than those from high-FWI, indicating a 

consistent dose response effect. The probability of infant death among the low-FWI 

groups in the urban areas was more than 2 fold, whereas in the rural areas the 

probability was between 1.3 to 1.6 fold than the high-FWI group. 

 

Furthermore, there was greater IMR differential in the urban area of 34 deaths per 1000 

live births, as compared with only 22 deaths per 1000 live births in the rural areas. 

Surprisingly, the inequality in infant mortality in the urban areas was greater than in the 

rural area. 
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Table 6.8. Residential Inequality in Infant Mortality by 3-strata of FWI, 1997 IDHS 

Residence Family Welfare IMR (SE) IMR Ratio IMR Difference 

All 56 ( 5.2)  

Low (poor) 60 ( 6.9) 1.8 26 

Medium 51 ( 8.3) 1.5 17 

Urban and Rural 

High (wealthy) 34 ( 9.9) 1.0 0 

   

All Urban 56 (  9.8)  

Low (poor) 60 (12.4) 2.3 34 

Medium 56 (18.9) 2.1 30 

Urban 

High (wealthy) 26 (14.5) 1.0 0 

   

All Rural 56 (  6.2)  

Low (poor) 60 (  8.2) 1.6 22 

Medium 49 (  8.1) 1.3 11 

Rural 

High (wealthy) 38 (13.5) 1.0 0 

 

6.1.3.ii. Effect of Family Welfare and Maternal Education 

 

The combined effects of maternal education and family welfare status on infant 

mortality are presented in Table 6.9. It showed that in Indonesia the IMR were higher 

among those with low educational level (< 7 years) compared to those with the high 

educational level (>= 7 years). However, their probability of infant death were the same, 

either in the urban, or rural, or even at the country levels, namely 1.2 fold than that of 

the highly educated mothers, indicating that there was no risk difference between urban 

and rural areas. 
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Table 6.9. Disparity of Infant Mortality by FWI and Mothers’ Education, 1997 IDHS 

All FWI groups Low-FWI Medium & High FWI Education Levels 

N † IMR (SE) N † IMR (SE) N † IMR (SE) 

All areas 140,443 56 (  5.2) 94,335 60 (  6.9) 46,108 48 (  7.1) 
High (>= 7 yrs) 54,958 50 (  9.2) 36,506 59 (13.3) 18,452 33 (  7.4) 
Low (< 7 yrs) 85,485 60 (  6.1) 57,829 61 (  7.4) 27,657 58 (10.6) 
IMR inequality       
IMR Ratio (low/high)   1.2  1.0  1.7 
Difference (low-high)  10  2  25 
       
All urban 38,515 56 (  9.8) 23,317 60 (12.4) 15,198 50 (15.8) 
High (>= 7 yrs) 22,922 52 (11.7) 14,611 62 (16.6) 8,312 36 (13.9) 
Low (< 7 yrs) 15,592 62 (16.6) 8,706 57 (17.9) 6,886 68 (29.6) 
IMR inequality       
Ratio (low/high)  1.2  0.9  1.9 
Differential  10  -5  32 
       
All rural 101,928 56 (  6.2) 71,018 60 (  8.2) 30,910 47 (  7.2) 
High (>= 7 yrs) 32,035 49 (13.5) 21,896 57 (19.3) 10,140 31 (  6.8) 
Low (< 7 yrs) 69,893 60 (  6.5) 49,122 61 (  8.1) 20,771 55 (10.1) 
IMR inequality       
Ratio (low/high)  1.2  1.1  1.8 
Differential  11  4  24 

 † N (sample), is the number of live births 

In all residential areas of Indonesia, mothers with low levels of education were 20% 

more likely to have their infant die than their counterparts. Stratified by family welfare 

status, namely poor and wealthy, the probability of infant death among mothers with the 

medium-and-high FWI (wealthy), were surprisingly 70% greater than among mothers 

with the low FWI (poor).  In the urban and rural areas, their increased risk were 90% 

and 80% greater than mothers with the low FWI. On the other hand, among mothers 

with the low FWI, there was no marked increased risk of infant death among mothers 

with different levels of education.  Findings on the disparity of infant mortality rates 

(IMR) among mothers with the low and high educational level and across strata of FWI 

support the fact. The greatest infant mortality differential was found among urban 
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‘wealthy’ mothers with a difference of 32 deaths per 1000 live births, whereas in the 

rural areas it was 24 deaths per 1000 live births.  

  

To test the significance of infant mortality differential within both the FWI groups and 

maternal education groups in different residential areas and regions, the following null 

hypotheses were tested: 

• Ho 1: there is no infant mortality differential between the low and high educational 

groups, within strata of FWI for either urban or rural population; 

• Ho 2: there is no infant mortality differential between the low and high educational 

groups, within strata of  FWI for either Java Bali region or Outer Java Bali 1 region 

or Outer Java Bali 2 region; 

 

The test results indicate that among urban population, there was an ambiguous 

conclusion due to inconclusive p-value. Furthermore, disaggregate results within each 

stratum of the FWI for urban area show that there were no significant IMR differentials 

between low and high educational levels (Table 6.10). On the other hand, test results for 

rural populations indicate significant IMR differentials between low and high 

educational levels, both overall and within each stratum of the FWI groups 

 

It means that the educational inequality in infant mortality among rural women belong 

to all strata of FWI is more pronounced in the rural areas than in the urban areas (p 

<0.05) 

 



 

Chapter 6. Socioeconomic Inequality in Infant Mortality 

_____________________________________________________________________________________ 
 

  
PhD Thesis – The University of Western Australia - 2003 

185

Table 6.10. Educational Disparity of IMR among FWI strata by Residence, 1997 IDHS   

FWI Sample 
(live 
births) 

Educational 
IMR differential 

(Low - High) 

SE Significance level 

All urban 34,586 36 18.4 0.05 † 
Low 20,120 31 21.0 0.14 
Medium 11,654 39 36.9 0.28 
High 2,811 53 41.7 0.20 

All rural 90,025 31 8.7 0.00 ‡ 
Low 61,628 28 11.8 0.02 ‡ 
Medium 23,809 28 13.3 0.04 ‡ 
High 4,587 54 23.8 0.02 ‡ 

† not significant;  ‡ statistically significant at p< 0..05 

 

Meanwhile, in all areas of Java Bali region (JB) there is a significant educational 

inequality in infant mortality between mothers with low and high levels of education 

within each stratum of the FWI (low and high FWI), except among mothers with 

medium FWI.  A similar findings was also found in the Outer Java Bali I region (OJB I) 

(Table 6.11). 

Table 6.11.  Educational Disparity of IMR among FWI strata by Regions, 1997 IDHS 

Region FWI Sample 
(live 
births) 

Educational 
IMR differential 

(Low - High) 

SE Significance level 

All 75,539 36 11.1 0.001 ‡ 
Low 49,808 40 13.4 0.006 ‡ 
Medium 20,828 36 24.1 0.138 

Java Bali  

High 4,903 14 6.7 0.029 ‡ 

All 34,459 36 13.2 0.006 ‡ 
Low 22,248 32 18.9 0.087 
Medium 10,236 27 15.1 0.074 

Outer Java Bali I 

High 1,975 131 50.3 0.009 ‡ 

All 14,613 23 9.4 0.015 ‡ 
Low 9,692 24 10.3 0.020 ‡ 
Medium 4,400 11 17.0 0.525 

Outer Java Bali II 

High 521 152 129.0 0.240 
 ‡ statistically significant at p<.05 
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There was an overall significant educational inequality in infant mortality, although the 

significant difference was not found among women with the low and medium FWI. 

Surprisingly, educational inequality in infant mortality was significantly present among 

women with high FWI (p<0.05).  In the Outer Java Bali II region (OJB II), however, 

despite a significant educational inequality in infant mortality was found among 

mothers in the region, greater educational disparity of infant mortality was significant 

among women with the low FWI (p<0.05). 

 

6.1.3.iii. Family Welfare Inequality in Infant Mortality by Province 

Socioeconomic inequality in infant mortality between provinces of Indonesia is of value 

for decentralised provincial planning and evaluation. Such evidence-based information 

is also important for socioeconomic development in each province. In this study Family 

Welfare Status Index, as well as maternal education represent the socioeconomic 

factors. Results of the inequalities in IMR by dichotomised FWI are presented in Table 

6.12a.  In the table, the following evidence appears that there is a socioeconomic 

inequality in infant mortality in Indonesia. In general, the probability of in infant 

mortality among families with the low FWI relative to those who live in Yogyakarta 

province was 6 fold. However, among families with the medium and high FWI 

(wealthy) it was 3 fold, which gave rise to 200% increased risk of infant death among 

the poor than among the wealthy families. This increased risk is the same among poor 

families living in the urban and rural areas, but varied across provinces.  

 

The probability of infant death among mothers with low FWI across provinces ranges 

from about 2 fold (in Jakarta and ex-East Timor provinces) to more than 17 fold (in 
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West Nusa Tenggara and East Kalimantan provinces). Among mothers who are wealthy 

(medium and high FWI), the probability of infant death across provinces ranged from 2 

fold (in North Sumatra, Riau, East Java, Bali, South Kalimantan and Southeast 

Sulawesi) to 6 fold (South Sulawesi).  

Table 6.12. Family Welfare Inequality in IMR by Province, 1997 IDHS 

Low FWI(Poor) Medium & High FWI 
(Wealthy) 

IMR Ratio ϕ Province 

N (live births) IMR (SE)       N IMR (SE) Poor Wealthy Poor/ 
Wealthy 

Aceh 1,365 58   (23.7) 1,405 50 (31.8) 6 3 2 
N_Sumatra 5,854 60   (21.7) 2,419 34 (14.8) 6 2 3 
W_Sumatra 1,978 105 (30.6) 732 48 (24.3) 11 3 3 
S_Sumatra 3,521 44   (16.4) 1,181 39 (19.2) 5 3 2 
Lampung 3,098 49   (22.7) 1,464 50 (23.9) 5 3 1.5 
Riau 1,391 38   (12.4) 1,002 32 (13.2) 4 2 2 
Jambi 1,374 26   (13.8) 702 40 (19.4) 3 3 1 
Bengkulu 491 46   (19.1) 477 69 (19.0) 5 5 1 
DKI Jakarta 2,761 18   (  7.2) 2,766 21 (  7.6) 2 1.5 1.5 
W_Java 16,040 45   (11.3) 11,737 60 (22.2) 5 4 1 
C_Java 18,467 47   (12.9) 4,223 50 (20.9) 5 3 1.5 
Yogyakarta † 1,594 10   (  3.7) 594 15 (  9.3) 1.0 1.0 1.0 
E_Java 19,324 89   (26.3) 8,145 33 (14.9) 9 2 4 
Bali 1,587 30   (10.2) 620 26 (17.9) 3 2 2 
W_NusaT 2,100 165 (41.3) 869 73 (23.8) 17 5 4 
E_NusaT 2,369 39   (16.8) 68 483 4 32 0.1 
E_Timor 568 20   (  6.5) 35 6 ( 4.2) 2 0.4 6 
W_Kalimantan 1,017 30   (  9.7) 1,307 70 (21.4) 3 5 0.6 
C_Kalimantan 710 38   (16.7) 479 22 (16.1) 4 1.5 3 
S_Kalimantan 874 44   (15.7) 1,154 36 (10.8) 5 2 2 
E_Kalimantan 794 198 (147.5) 1,019 58 (22.3) 21 4 5 
N_Sulawesi 1,149 76   (24.2) 551 43 (21.7) 8 3 3 
C_Sulawesi 805 54   (19.5) 541 72 (41.3) 6 5 1 
S_Sulawesi 3,205 80   (29.3) 1,968 97 (35.8) 8 6 1 
SE_Sulawesi 631 92   (28.6) 259 26 (14.9) 10 2 6 
Maluku 980 33   (21.3) 196 39 (31.4) 3 3 1 
Irian Jaya 774 55   (16.7) 438 3 (  0.99) 6 0.2 27 

INDONESIA 94,820 60   (  6.9) 46,351 48 (  7.1) 6 3 2 
Urban 23,469 60   (12.3) 15,238 50 (15.7) 6 3 2 
Rural 71,351 60   (  8.2) 31,113 47 (  7.1) 6 3 2 
ϕ (IMR / IMR of Yogyakarta province);Poor/Wealthy =IMR Ratio poor/IMR Ratio wealthy 

† reference province (Yogyakarta) 
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An exceedingly high probability was found among wealthy mothers living in East Nusa 

Tenggara province with 32 fold of increased risk due to a suspiciously high IMR among 

the poor families (483 deaths per 1,000 live births). 

 

For the remainder of the province, the risk among the wealthy was not significantly 

lower than that of Yogyakarta province (IMR ratio=1), including Capital City Jakarta 

and Central Kalimantan province (IMR ratio = 1.5). Some provinces whose probability 

of infant deaths were smaller than 1.0 were Irian Jaya (0.2) and ex-province of East 

Timor (0.4), and it could be due to sampling bias.  

 

Furthermore, the disparity of probability of infant mortality among mothers with the 

low FWI and non-low FWI is also presented. The ratio of probability (IMR ratio of the 

poor/IMR ratio of the wealthy) indicates the level of increased risk mothers with the 

low FWI compared with mothers with medium and high FWI. It was indicated that in 

14 provinces the probability of infant death among the poor was greater than the 

wealthy, and it ranged from 1.5 fold to 6 fold. An extremely high probability of infant 

death among the poor was found in Irian Jaya province (IMR ratio = 27), which was due 

an extremely low probability of infant death (0.2 fold) among wealthy mothers 

compared with the high probability of infant death (6 fold) among the poor in the 

province. In six provinces, the risk of infant death among the poor and the wealthy is 

the same, namely, in Jambi, Bengkulu, West Java, Central and South Sulawesi, as well 

as Maluku.  In East Nusa Tenggara and West Kalimantan, surprisingly, the probability 

of infant death among wealthy mothers was greater than among the poor mothers, and 
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this is due to relatively higher probability of infant death among the wealthy and lower 

probability of infant death among the poor  (Table 6.12).  

 

Meanwhile, the educational inequalities in infant mortality among mothers across 

provinces are presented in Table 6.13. In Indonesia, the IMR among women with low 

level of education (less than seven years) was 62 deaths per 1000 live births (SE = 

6.93). Among those with high level of education (seven years or longer), however, it 

was 26 deaths per 1000 live births, resulting in 2 fold risk among mothers with low 

level of education. Compared with the probability of infant deaths among women living 

in Yogyakarta province, mothers with low levels of education in Indonesia were 5 times 

more likely to have their infants die before one year old. Across provinces, however, the 

risk ranges from 1.8 fold (in Jakarta, South Sumatra and Central Kalimantan) to more 

than 10 fold (in West Sumatra and West Nusa Tenggara).  

 

On the contrary, compared with highly educated women living in Yogyakarta province, 

there are six provinces with probability of less than 1 and four provinces with increased 

risk more than 6 fold. Among the first group, they are Aceh, Riau, Central Java, ex East 

Timor and West Kalimantan, as well as Maluku. Among the second group, theye are 

Southeast Sulawesi, South Sumatra and West Nusa Tenggara. An exceptionally high 

inequality in infant mortality were found among women population in Central Java (11 

fold), West Kalimantan (12 fold) and in troubled province Aceh (13 fold). It was due to 

exceedingly greater probability of infant death among women with low education, and 

smaller probability of infant death among women with high level of education.  
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Table 6.13. Educational Inequality in IMR by Province, 1997 IDHS 

>= 7 years (high) < 7 years (low) IMR Ratio † Province 
      N ‡ IMR SE       N ‡ IMR SE High  Low Low/High 

INDONESIA 49102 26.59 4.93 82723 62.83 6.93 2.5 5.1 2.4 
Aceh 2238 6.37 1.69 3347 80.43 30.65 0.6 6.6 12.6 
N_Sumatra 3071 35.94 27.37 3639 64.30 18.93 3.3 5.3 1.8 
W_Sumatra 2108 51.37 20.47 2191 132.1

5
42.34 4.8 10.8 2.6 

S_Sumatra 1986 76.98 30.69 3424 20.82 7.79 7.1 1.7 0.3 
Lampung 1371 19.27 14.06 2678 54.52 18.03 1.8 4.5 2.8 
Riau 1550 6.49 1.48 2806 37.21 10.71 0.6 3.0 5.7 
Jambi 1213 29.64 22.84 2641 34.16 15.06 2.8 2.8 1.2 
Bengkulu 1149 18.65 9.85 2378 65.70 18.55 1.7 5.4 3.5 
DKI Jakarta 4628 12.11 5.47 3655 21.14 7.08 1.1 1.7 1.7 
W_Java 1849 19.94 14.32 5201 77.54 22.17 1.9 6.4 3.9 
C_Java 1214 4.35 1.45 4915 47.33 13.25 0.4 3.9 10.9 
Yogyakarta † 2800 10.77 5.93 2089 12.21 4.94 1.0 1.0 1.1 
E_Java 1884 28.25 16.87 4682 59.30 18.08 2.6 4.9 2.1 
Bali 2088 17.87 11.55 3801 32.48 13.22 1.7 2.7 1.8 
W_NusaT 906 77.73 39.26 4250 147.2

9
37.21 7.2 12.1 1.9 

E_NusaT 823 12.64 3.85 3024 67.04 27.56 1.2 5.5 5.3 
E_Timor 1274 2.51 0.94 3106 22.46 8.04 0.2 1.8 8.9 
W_Kalimantan 1416 6.04 1.80 3313 71.95 18.31 0.6 5.9 11.9 
C_Kalimantan 1223 55.80 31.06 2346 21.73 10.94 5.2 1.8 0.4 
S_Kalimantan 1777 38.40 15.98 2891 31.99 9.99 3.6 2.6 0.8 
E_Kalimantan 1815 28.70 16.65 2038 51.86 22.62 2.7 4.2 1.8 
N_Sulawesi 2059 34.37 17.38 2209 92.60 29.64 3.2 7.6 2.7 
C_Sulawesi 1813 66.31 36.97 2345 62.23 24.43 6.2 5.1 0.9 
S_Sulawesi 1875 47.92 29.86 3791 101.6

8
32.21 4.4 8.3 2.1 

SE_Sulawesi 1340 65.58 24.76 1902 91.03 34.66 6.1 7.5 1.4 
Maluku 1776 5.66 1.52 2161 48.22 32.32 0.5 3.9 8.5 
Irian Jaya 1856 12.82 9.65 1900 53.17 20.24 1.2 4.4 4.1 
 † Round up to 1 decimal point; ‡ N(sample), is the number of live births 

 

6.1.3.iv. Other Risk Factors  

The disparity of infant mortality by selected risk factors is presented in Table 6.14. 

They consist of factors other than geographical strata and residence that directly or 

indirectly affected the outcome of pregnancy. These risk factors are associated with 

fertility, access to health care, nutrition, health behaviour and cultural factor, as well as 

socioeconomic factor. These risk factors are present among mothers with different 
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patterns of contraceptive usage, birth intervals, maternal age at first birth, marital 

duration, marital status, religion, maternal and child health care, as well as malnutrition. 

The extent and magnitude of the probability of infant mortality between the high-risk 

mothers and the non-exposed mothers (referent) within each sub-population group was 

indicated by IMR ratio. In this study, all of these risk factors are assumed to be 

associated with family welfare status, maternal education and infant mortality. 

The results are presented in Table 6.14. Evidence show that family planning (FP) 

practice was closely associated with infant mortality. The probabilities of infant 

mortality among mothers who do not use any contraceptive methods are double those 

who use modern FP methods. However, among women who use the folkloric or 

traditional FP methods, the probability of infant mortality was smaller (IMR ratio = 

0.75), which indicate a possible protective effect. Proper use of contraceptive methods 

has been shown to be an effective measure to reduce the risk of infant deaths, because 

of a smaller number of births and longer birth intervals. This study found that the 

probability of infant death among those who have birth intervals of two years or shorter 

is 1.5 fold than those who have longer birth intervals, indicated by their respective 

IMRs of 70 and 47 deaths per 1,000 live births. 

 

The findings also show that the dose-response effect was observed among mothers with 

different age at first birth. The smallest was among mothers with age at first birth of 26 

years or more (27 deaths per 1000 live births), whereas the greatest was among mothers 

whose age at first birth was 15 years or younger (78 deaths per 1,000 live births). It 

resulted in a 2.8 fold increased probability of infant death among mothers who gave 
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birth at a very young age. Being the referent level is women with age at first birth of 26 

years or older.   

Table 6.14. Inequalities in Infant Mortality by risk factors, 1997 IDHS 

Risk Factors Categories δ       N † IMR (SE) IMR ratio 
Modern  76,378 39 (6.3)  
Traditional 3,664 29 (15) 0.75 
None 64,183 81 (9.6) 2.11 

Contraceptive 

>= 26 yrs 11,918 27 (7.0)  
21-25 yrs 40,918 40 (8.6) 1.47 
16 – 20 yrs 63,679 65 (9.4) 2.36 
<= 15 yrs 27,710 78 (12.9) 2.83 

First birth-age 

Home 12,851 66 (7.4) 1.34 
Public HC 1,433 43 (6.3) 0.87 
Private HC  1,932 49 (10.6)  

Place of delivery ‡ 

None 4,243 66 (7.6) 1.08 
Yes  11,654 61 (7.0)  

Prenatal TT Immunisation ‡ 

None 2,927 72 (12.2) 1.25 
Yes  548 57 (10.9)  

Prenatal care ‡ 

Yes 134,984 57 (5.6) 1.03 
Normal  9,241 56 (6.4)  

Low birth weight 

Large 5,335 59 (6.2) 1.00 
Average  8,257 59 (6.3)  
Small 2,243 77 (12.7) 1.32 

Infant’s size ‡ 

Married  133,527 53 (5.3)  
Widowed 5,110 130 (60.2) 2.45 
Divorced 5,587 95 (26.2) 1.79 

Marital status 

<= 3 yrs  15,962 24 (6.8)  
4 - 6 yrs 13,874 27 (6.5) 1.09 
>= 7 yrs 109,577 65 (7.0) 2.65 

Marital duration 

Moslem 129,596 60 (6.1) 2.21 
Christian 11,566 30 (6.4) 1.11 
Oriental  3,062 27 (7.8)  

Religion 

<= 2 yrs 63,799 70 (7.7) 1.49 
> 2 yrs  80,409 47 (7.3)  

Birth interval 

INDONESIA  144,208 57 (5.6)  

     ‡ = limited observation (5 years data sets from  1993 to 1997) 
     δ  Referent group is indicated if IMR ratio = blank; † N (sample), the number of live births 
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Findings from this study also indicate that the probability of infant mortality among 

women who were married for 7 years or longer are 2.6 fold of those who were married 

for 3 years or less. Widowed and divorced mothers had a higher risk of infant deaths 

than married mothers. Respectively, they are 2.45 and 1.8 folds more likely to have 

their infants die before one year of age.  In Indonesia, religion is assumed to be an 

important factor in determining the outcome of pregnancy. The results indicate that 

there were significant differences in infant mortality among mothers with different 

religions, namely, mothers who were Moslem were 2 times more likely to have their 

infant die compared to mothers who follow oriental religion, such as Buddhism and 

Hinduism, etc. The increased-risks of infant death among Christian mothers were 

negligible.  

 

The most important components of maternal and child health care (MCH) are prenatal 

care (including prenatal TT immunisation, and monitoring of foetal and/or infant 

growths during pregnancy) and delivery assistance. Results of this study show that 

mothers who did not visit health professional (doctor, midwife or nurse) for prenatal 

care are 1.25 fold more likely to have their infants die before reaching one year of age. 

The IMR among this group was 72 deaths per 1,000 live births, compared with mothers 

who did visit any health professional who had an IMR of 57 per 1,000 live births.  

 

Also, findings indicate that women who did not receive prenatal TT immunisation 

during pregnancy had a higher IMR. Furthermore, the results show that woman who 

delivers their infants at home are 1.34 fold likely to have their infants die. In Indonesia, 
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most mothers in the rural areas usually deliver at home assisted by local midwives or 

traditional birth attendants.   

 

Malnutrition is an important factor in the survival of infants in their first year of life. 

Newly born infants who were assessed by their mothers as being small are 1.32 fold 

more likely to die before the age of one year than those whose size was assessed as 

normal. The data were not validated with their actual birth weight and therefore subject 

to errors. Their IMR was 77 deaths per 1,000 live births, whereas for those who are 

large or of average size the IMR were 58 per 1,000 live births. The low birth weight 

infants, however, did not have a higher IMR than normal birth weight infants.  

 

6.2. MODEL OF ASSOCIATION: FAMILY WELFARE AND INFANT 

MORTALITY 

 

Multivariate analyses were conducted to address statistical issues dealing with the 

complex nature of the association between infant mortality and socioeconomic status, 

while at the same time adjusting for the effect of other potential risk factors. The 

description of the variables used in the multivariate analyses had been presented earlier. 

As described in Chapter Four, a logistic regression modelling was applied using the 

Generalized Estimating Equations (GEE) model-fitting technique. This technique uses 

the Taylor Series Linearization method to compute model-based variance, and adjusts 

for the complex sampling design of the IDHS. To Wald’s statistics was used.  A final 

model was derived; with exclusion from the model based on a probability value of 0.05.  
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The adjusted Odds Ratios and their 95% confidence intervals were calculated. The 

Wald’s summary statistics for the initial and final models are presented in Table 6.15. 

 

Table 6.15.  Summary Statistics of the Model on the Probability of Infant Mortality, 1997 
IDHS 

Initial Model Final Model Covariate 
Wald ChSq p-value Wald ChSq p-value 

Overall Model 516.3 0.000 916.7 0.000 
Model minus Intercept 195.2 0.000 522.7 0.000 
Family Welfare (FWI) . . . . 
Maternal education (EDUC) . . . . 
Contraceptive methods 13.8 0.001 50.0 0.000 
Age at first birth 36.9 0.000 138.4 0.000 
Place of delivery 1.9 0.389 § § 
Antenatal TT shots 3.5 0.061 6.5 0.010 
Antenatal care 2.2 0.139 § § 
Low birth weight 0.0 0.866 6.8 0.009 
Infants' size 9.1 0.011 § § 
Marital status 1.1 0.586 14.5 0.000 
Marital duration 4.7 0.093 125.5 0.000 
Religion 2.5 0.291 § § 
Birth intervals 29.0 0.000 107.5 0.000 
Province 29.8 0.277 67.6 0.000 
Residence (urban-rural) 0.4 0.502 2.6 0.106 † 
FWI * EDUC 21.3 0.000 17.4 0.000 
Chunk Interactions 21.3 0.000 17.4 0.000 

§  the corresponding variable was removed from the final  model; † not significant 

 

6.2.1. Infant Mortality and Family Welfare Status 

 

The findings support claim that both inequalities of family income and low maternal 

educational levels increase the probability of infant death. Compared to women from 

high FWI, the probability of infant mortality among women from medium FWI was 3 

fold (aOR = 3.3, 95% CI = 1.7-6.5), and amongst women from the low FWI almost 

double (aOR=1.7, 95% CI = 0.9-3.3, where the 95% CI includes one) (Table 6.16). 
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Table 6.16. Parameter Estimates of the Logistic Model on the Association between Infant 
Mortality and Family Welfare, 1997 IDHS 

Variables δ Covariates  ♪ β (SE) p-value  Adjusted OR 
(95% CI) 

Infant death INTERCEPT -7.084 (1.003) 0.000 0.00 

Poor 0.528 (0.341) 0.122 1.7 (0.9,3.3) 
Medium 1.208 (0.341) 0.000 3.3 (1.7,6.5) 

FWI 

High  0.000 .  

High (>= 7 yrs) 0.000 . 1.0 Maternal Education (Educ) 
Low (< 7 yrs) 1.213 (0.378) 0.001 3.3 (1.6.7.1) 

Modern method 0.000 .  
Traditional 0.552 (0.180) 0.002 1.7 (1.2,2.5) 

Contraceptive 

No FP method 0.461 (0.067) 0.000 1.6 (1.4,1.8) 

>= 26years 0.000 .  
21-25 years -0.348 (0.134) 0.009 0.7 (0.5,0.9) 
16-20 years 0.506 (0.122) 0.000 1.7 (1.3,2.1) 

First Birth Age 

<=15 yrs 0.608 (0.135) 0.000 1.8 (1.4,2.4) 

No 0.120 (0.047) 0.011 1.1 (1.0,1.2) Antenatal TT-Immunization 
Given 0.000 .  

LBW 0.120 (0.046) 0.009 1.1 (1.0,1.2) Birth Weight 
Normal  0.000 .  

Married 0.000 .  
Widowed 0.158 (0.165) 0.338 1.2 (0.8,1.6) 

Marital status 

Divorced 0.573 (0.152) 0.000 1.8 (1.3,2.4) 

<= 3 years 0.780 (0.204) 0.000 2.2 (1.5,3.3) 
4 -6 years 0.000 .  

Marital duration 

>= 7 years 1.647 (0.178) 0.000 5.2 (3.7,7.4) 

<= 2 years 0.554 (0.053) 0.000 1.7 (1.6,1.9) Birth intervals 
> 2 years 0.000 .  

Urban  0.000 .  Residence 
Rural -0.214 (0.132) 0.106 0.8 (0.6,1.0) 

Poor, High Educ 0.000 .  
Poor, Low Educ -0.130 (0.390) 0.738 0.9 (0.4,1.9) 
Medium, High Educ 0.000 .  
Medium, Low Educ -0.789 (0.390) 0.043 0.4 (0.2,0.9) 
Wealthy, High Educ 0.000 .  

FWI*Education 

Wealthy,Low  Educ 0.000 .  
¶  p-value of  test:  β = 0 ; ♪  reference level in italic ; δ   parameters for 27 provinces are not shown 

 

However, there is no dose-response effect on the probability of infant death among the 

low and medium FWI, as indicated by greater probability of infant mortality among 

women with medium FWI than those with the low FWI. Their adjusted Odds Ratios 
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were 3 fold and 2 fold, respectively. Further, evidence indicate that the probability of 

infant death among low levels of maternal educational (less than 7 years of schooling) 

was three fold (aOR = 3.3, 95% CI = 1.6-7.1) compared to mothers with high level of 

education (seven years or more).  

 

These estimates had been adjusted simultaneously for various potential risk factors 

(including provinces and urban-rural areas), that confound the association between 

infant mortality, family welfare and maternal education. The results also highlighted 

risk factors that predispose women to the increased probability of infant death. 

 

6.2.2. Association between Infant Mortality and Risk factors 

 

The high-risk mothers and their adjusted probability of having their infants die are as 

follows: 

• Women who do not use contraceptive methods are 1.6 fold more likely to have their 

infant die (aOR=1.6, 95% CI = 1.4,1.8), whereas those who use traditional and/or 

folkloric contraceptive methods had risk of 1.7 fold (aOR=1.7, 95% CI = 1.2, 2.5) of 

their infant dying compared to those who use modern contraceptive methods,   

• Compared to mothers whose age at first birth was greater than 26 years old, mothers 

whose age at first birth is 15 years or younger have an elevated risk of 1.8 

(aOR=1.8, 95% CI =1.4,2.4) of experiencing their infants die, whereas those who 

give birth when their age is between 16 and 20 years are 1.7 fold more likely 

(aOR=1.7, 95% CI = 1.31,2.11) to have their infants die; 
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• Mothers who neglected the importance of prenatal care were more likely to have 

their infants die before 12 months of age. The probability of having their infant die 

due to the absence of antenatal TT immunisation was 13% higher (aOR=1.13, 95% 

CI of 1.0,1.2) than those who had been immunised. Mothers who gave birth to low 

birth weight infants are 1.13 fold more likely to experience infant death (aOR=1.13, 

95%CI =1.03,1.23);  

• Mothers who have birth intervals of 2 years or less were 1.7 fold more likely to have 

their infant die before reaching one year of age (aOR=1.7, 95% CI =1.57,1.93);  

• Mothers who were married longer than 6 years are at 5 fold risk (aOR=5.2, 95%CI 

=3.7,7.4) of their infant dying, whereas the probability of infant death among 

mothers who were married less than 4 years doubled (aOR=2.2, 95%CI =1.5,3.3) 

when compared to those who had been married  between 4 to 6 years;  

• Infants who are born or raised among divorced mothers are 1.8 fold more likely to 

die within the first year of life (aOR=1.8, 95%CI of 1.3,2.4) than those who are 

raised among married women; 

• Women who live in the rural areas are protected against an increased-probability of 

having their infant die (aOR=0.9, 95% CI = 0.4,1.9) compared to those who live in 

the urban areas.  

 

6.3. SUMMARY OF FINDINGS 

 

6.3.1. Incidence of infant death 

 

The incidence of infant death(s) among women in Indonesia was 15%, varying between 

urban (3%) and rural areas (12%). Sixty six percent of the women had low FWI (in 
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which 50% in rural and 16% in urban areas), 29% had medium FWI and only 5% were 

wealthy. A socioeconomic differential in the incidence of infant death is evident in 

Indonesia, namely 34% among women from low and medium family welfare, and 9% 

among women from high family welfare.  Women with low level of education (less than 

7 years) had incidence of infant death of 20%, whereas among those with high levels of 

education (7 years or more) the rate was just 8%. Relative to the referent rate for each 

risk factor, a higher incidence rate of infant death was observed among women with risk 

factors associated with age, fertility, family planning practice, access to maternal and 

child health care, nutrition and cultural factors. 

 

6.3.2. Disparity of Infant Mortality by Family Welfare and Education  

 

The disparity of infant mortality among women with three levels of FWI indicated a 

dose response patterns: the lower the FWI the higher the IMR. Among the low, the 

medium and the high FWI groups, their IMRs were 60, 51 and 34 deaths per 1,000 live 

births, respectively: resulting in 80% increased-risk of infant death among the low FWI 

groups than the high FWI group. Relative to families with the high level of FWI, the 

probability of infant death among women with the low FWI in the urban areas was 2.3 

times greater; whereas in the rural areas, it was 1.6 times greater. It shows that the 

inequality in infant mortality in the urban areas was greater than in the rural areas.  

 

Across 27 provinces, among families with the low family welfare, there is 2-fold 

increased-risk than among the wealthy families (medium and high FWI). The 

probability of infant death among families with the low FWI ranged from 2-fold to 11-
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fold than those with the high FWI (except in West Nusa Tenggara and East Kalimantan 

with 17 and 21 fold, respectively). This increased-risk is the same among the poor 

families living in the urban and rural areas, but varied across provinces. On the other 

hand, the probability of infant death among wealthy families ranged from 2-fold to 6-

fold (except NTT with 32-fold). Some provinces whose probability of infant deaths 

among the wealthy were smaller than 1.0 were Irian Jaya (0.2) and ex-province of East 

Timor (0.4), and it could be due to sampling bias. 

 

Meanwhile, there was also educational inequality in infant mortality, where the 

probability of infant death among women with low level of education (less than 7 years) 

were 1.2-fold than those with high level of education (7 years or more); which is the 

same in all areas. It indicates that there was no educational risk difference between 

urban and rural areas. Results of cross-tabulation with the three strata of FWI, however, 

indicate that there were significant educational disparities of infant mortality among 

mothers with different family welfare status in the rural areas. No significant differences 

were found in the urban areas. It points to evidence that there is a modification effect 

between maternal education and family welfare status on infant mortality. At the 

national level, the probability of infant death among low educated women with medium 

and high levels of FWI was 70% higher compared with highly educated women. 

Among these people, the risks in the urban and rural areas were 1.9-fold and 1.8-fold. 

Among low educated mothers with low level of FWI, however, the probability of infant 

death was the same with the highly educated mothers, namely, around one. It suggests 
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that significant educational inequality in infant mortality was more pronounced amongst 

women with the medium and high family welfare status.  

 

Educational disparities in infant mortality among mothers with low level of FWI were 

significant in JB region and OJB II regions (p<0.05), but surprisingly, not in OJB I 

region. On the other hand, the educational inequality in infant mortality was 

significantly present among mothers with high FWI in JB and OJB I regions (p<0.05). 

In all regions, however, significant educational inequalities in infant mortality were 

observed (p<0.05). 

 

6.3.3. Infant mortality, family welfare and maternal education  

 

The association between infant mortality and family welfare status remains statistically 

strong, after simultaneous adjustment for various risk factors, and effect modification 

exerted by mothers’ educational levels on family welfare status. The probability of 

infant death among women of reproductive age with the low FWI was almost doubled; 

whereas among the medium FWI the probability of infant deaths was more pronounced, 

namely, more than triple. The adjusted probability of infant death due to low level of 

maternal education (less than 7 years) was more than triple those with high level of 

education (7 years or more).  

 

Variation of infant mortality across 27 provinces (strata) and residence (urban and rural 

areas) significantly explains the association between infant mortality and family welfare 

status, as well as maternal education, after adjusting for other maternal risk factors. 
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Women who live in the rural areas showed a protective effect against an increased 

probability of infant death than among women of reproductive age who live in the urban 

areas (aOR=0.9, 95% CI: 0.4 – 1.9). 

 

Significant increased risk of infant deaths were observed among reproductive age 

women aged 15 to 49 years old who were exposed to the risk factors: The probability of 

infant death among women whose age at first birth was ≤ 20 years, was 2 times higher 

than those with age ≥ 26 years (referent level).A protective effect was observed among 

women whose age at first birth was between 21 and 25 years old. Women who had birth 

intervals of 2 years or less was 1.7 times more likely to have their infant die before 

reaching one year of age. The probability of infant death among women who did not use 

modern contraceptive methods was almost double than if otherwise, whereas among 

those who use traditional or folkloric methods was 1.7 fold. Proper use of contraceptive 

methods has been shown to be an effective measure to reduce the risk of infant deaths.  

Mothers who were married longer than 6 years were 5 times more likely to have their 

infants die. The risk was more than double among those who married less than 4 years, 

as compared with those who married between 4 to 6 years. Infants who were born or 

raised among divorced mothers were 2 times more likely to die than those who were 

raised among married women. Thirteen percent of increased risk of having infant death 

was observed among women who did not receive antenatal TT immunisation than 

otherwise. It indicates that prenatal care significantly determines the outcome of 

pregnancy. The probability of infant death associated with low birth weight was 13% 

greater than those among normal birth weight infants among women of reproductive 

age. 
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DISCUSSION AND CONCLUSION 
 

 

7.1. Introduction 
 

 

Between 1987 and 1990 approximately nine million infants died annually worldwide, 

yielding a global Infant Mortality Rate (IMR) of 67 per 1,000 live births.[1] The 

evidence suggests that those coming from lower socioeconomic status have higher 

morbidity and mortality rates,[2] and that action  to increase public service spending 

aimed at reducing socioeconomic inequality in infant mortality is urgently required. [3] 

 

In Indonesia the IMR has been declining from 142 per 1000 live births in 1967-1971 to 

46 per 1,000 in 1992-1997 periods. [4] The rapid decline in IMR in Indonesia disguises 

the differential in infant mortality amongst geographical areas (provincial, regional and 

urban-rural areas) and socioeconomic groups. The urban-rural inequality in IMR has 

been widening; 42% higher in rural compared with urban regions. [5, 6] Gwatkin 

indicated that the mortality differentials in Indonesia were associated with the gap in 

socioeconomic status, measured by Wealth Quintiles and a Poor/Rich Ratio. [7] Other 

studies have shown that infants from low socioeconomic families are at greater risk for 

illness and death compared to high socioeconomic status families. [7-15] 

 

There are numerous studies which show that infant mortality is closely associated with 

various potential risk factors, namely ethnicity, education of the mother, access to, and 
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use of, health services; place of residence - urban versus rural; [16, 17] antenatal and post-

natal care; [18] low birth weight; [19-21] the absence of breastfeeding; [22] prematurity; [23] 

birth order; [24] young maternal age and frequent birth interval; [25] overcrowding and 

population density; [26] as well as the use of medical services. [13] Socioeconomic status 

and maternal education were of particular interest in this thesis. 

 

The relationships between socioeconomic status and health status including IMR, have 

been extensively documented over the years and the relationship has been replicated in 

both developed and developing countries using almost every measure of adverse health 

outcome. [2, 27, 28] The World Bank has highlighted, using data from 115 countries, that 

the level of income per capita and education, significantly predict the countries health 

performance. [29] Findings on the association between socioeconomic status and 

mortality, including infant mortality, have been described in detail in this thesis. 

 

In 1997, Indonesia undertook the Demographic and Health Survey (1997 IDHS), 

assisted by the Macro International-USA (MI-USA). [30] Until this thesis, there had been 

no in-depth analysis investigating the association between infant mortality and the 

inequality in socioeconomic status in Indonesia.  This thesis is the first study to model 

the association between infant mortality, family welfare status (FWI) and maternal 

education adjusting for potential risk factors and geographical variation. 
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7.2. Validity of the Study 

 

The 1997 IDHS was primarily designed to provide non-biased estimates related to 

fertility, family planning practice, as well as maternal and child health along with 

mortality. This information could be used by decision makers to monitor and evaluate 

the existing health programs.[31] The survey was a continuation of the previous IDHS, 

namely the 1991 and 1994 IDHS. The survey design followed a multistage stratified 

sample, stratifying by province and by urban and rural areas within each province. The 

sampling design ensured an unbiased weighted estimate could be obtained. The 

response rate of the survey was excellent. Out of 35,362 households selected, 98.8% 

were interviewed: randomly selected from 1,413 Primary Sampling Units (PSUs) with 

an average cluster size of 25 households per PSU.  Twenty eight thousand eight hundred 

and ten eligible women aged 15 to 49 years were interviewed. It gave rise to an overall 

response rate of 97.1% ranging across provinces from 92.2% (in Central Sulawesi) to 

100% in ex-East Timor province.[30] The estimate of infant mortality rates (IMR, 

defined as the number of infant deaths over 1,000 live births) by geographical areas and 

sub-population groups were derived from the birth history of the individual 

questionnaire for each eligible woman in the sample. This resulted in data being 

available on the status of vital events (dead or alive) for each live birth. Age at death for 

children who died was also recorded. 

 

In the Indonesian Demographic and Health Survey, there were a number of potential 

errors due to non-sampling errors. Firstly, only surviving women aged 15-49 years old 
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were sampled and interviewed, so that there were no data available for infants (between 

birth and one year old) of women who had died. Also, the estimate was not adjusted to 

the estimated number of infants among the non-surviving women. However, it has been 

reported elsewhere, [30] that the mortality estimates of the surviving and non-surviving 

women in Indonesia was negligible. Further errors could be due to underreporting of 

vital events and the misreporting of date of birth and/or age at death for those deaths 

that occurred more than 5 years ago. In this study, each woman was asked about her 

birth history in the prior 15 years from the latest event in 1997 (date of the survey) to 

1983. The occurrence and extent of some of this potential bias was examined and 

outlined in Chapter Four. In fact, the percentage of cases with missing information on 

age at death and month and year of birth was low; less than 0.5%. On the other hand, 

the correct recall of birth data was 86% - 92% (for live birth) and 57% - 72% (for death 

events) for 1983 to 1997. In 1995 to 1997 the correct recall was 100%. It was calculated 

that the biased estimates caused by these errors was no more than 5%; [30] therefore in 

this study no adjustment was made. Also, to anticipate the low fertility, which resulted 

in a relatively small number of deaths, the infant mortality was calculated for a 15 year 

period from 1983 to 1997.Since the 1997 IDHS was a multistage stratified survey and 

not a simple random sample (SRS), the sampling errors were adjusted using specialized 

statistical software, namely SUDAAN. This software uses Taylor Series Linearization 

method of variance estimation for survey estimates that are ratio estimates of means and 

proportions.[32]  
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7.3. Discussion  
 

In Indonesia, the differentials in infant mortality between provinces are high. In 1971 

the ratio of infant mortality rates (IMR) comparing a province with the worst IMR to a 

province with the best IMR (called IMR Ratio), indicated that there was a two-fold 

difference; in 1993, this had increased to a threefold difference. This increase highlights 

the extent and magnitude of the inequality in infant mortality across regions.[33] The 

results from this study concur with previous findings albeit; the IMR ratio has increased 

12-fold. Evidence from countries around the world, also indicate that the ratio 

comparing the highest Infant Mortality Rates (IMR) with the lowest, has increased from 

13-fold in 1955 to 42-fold in1995. [34] The increasing IMR ratio can be explained, in 

part, due to the widening disparity of GNP and the distribution of income. [9, 11, 34, 35] 

Interestingly, the association between IMR and GNP is not linear, but curvilinear, 

indicating that when IMR has reached a low plateau, any increase in GNP per capita 

contributes little to infant mortality.[36]  

 

This study highlights the disparity in infant mortality across three regions in Indonesia, 

namely, Java Bali region (JB), Outer Java Bali I (OJB I) and Outer Java Bali II regions 

(OJB II). The findings from this study indicate that the probability of infant death in the 

OJB I and OJB II regions is double that in the JB region. This contrasts with 1987 

findings where the IMR JB, OJB I and OJB II regions were 70, 69 and 76 deaths per 

1,000 live births, respectively, [33] indicating that the probability of infant mortality at 

that time was similar between the regions. The increased differentials of infant mortality 
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can be explained, in part, by differences in foreign and domestic capital investments 

across the regions. During the 1967-1996 period the capital investment in the JB region 

accounted for 73% of the total investments, whereas in OJBI and OJB II regions, it 

accounted for 15%, and 12% of the total investments, respectively.[37] One may draw an 

inference of a possible causal link between levels of regional economic development 

and the probability of infant mortality. 

 

Indonesia has been undergoing rapid economic growth in the past 25 years, due to the 

production of oil and natural gas since the early 1980s. This growth has resulted in an 

increase in income per capita. In the same time period, there has been a rapid decline in 

infant mortality rates.[33] It appears there is a linear association between infant mortality 

and per capita income. The increased per capita income (from US$50 in 1968 to 

US$1124 in 1996) and the rapid decline in infant mortality rates (from an IMR of 142 

deaths per 1,000 live births in 1967-1971 periods to 51 deaths per 1,000 live births 

between 1990-1994 periods), [33, 38] highlight this association. The association found in 

Indonesia is in accord with findings from extensive research on the inequalities of infant 

mortality around the world. For example, the World Health Organization (WHO) has 

undertaken analysis of trends and the disparity of infant mortality across countries. The 

findings suggest that inequality in infant mortality is associated with aggregate 

measures of socioeconomic factors, such as the Gross National Product (GNP) and the 

Gross Domestic Regional Product (GDP). [3] An explanation for this by Bloom and 

Canning, points to the fact that higher incomes provide families and individuals with 

greater purchasing power over many goods and services that promote health (better 
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nutrition, better access to clean water, better sanitation, housing and health services) and 

therefore, reducing the risk of morbidity and mortality.[39] 

 

This study has also revealed the urban-rural disparity in infant mortality in Indonesia. 

The IMRs between urban and rural areas were almost the same, namely, 54 per 1,000 

live births in urban areas versus 59 per 1,000 live births in rural areas. Relative to the 

IMR of a referent province however, the probability of infant death in the urban areas 

(IMR ratio=13.3) was three times greater than that of rural areas (IMR ratio=3.6). The 

findings of individual level analysis indicated that among rural women, there is a 

significant protective effect against the probability of infant mortality. This can be 

explained, partly, by the fact that there has been an increased rate of urbanisation in 

Indonesia. In 1980, 22.4% of the population lived in the urban areas, whereas in 1990, it 

was 31%.[40] It could also be due poverty differentials between urban (12.3%) and rural 

areas (9.7%) of Indonesia. [41]  

 

The unequal distribution of capital investments across regions of Indonesia reflects the 

government’s economic policies that have resulted in a disparity of both private and 

community investments, resulting in income and health inequalities as well as health 

service inequities. The results of this study point to the fact that income inequality in 

Indonesia is a partial result of both historical and various social, political, and economic 

policies, resulting in a particular sub-population being exposed to unequal distributions 

of community resources and capital, which indirectly affect infant mortality. This view 

is supported by theory of disinvestment in human capital.[42]  
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Indonesia spent 2-3% GDP for health services and development, which is less than the 

WHO’s recommendation of 5% GDP annually,[43] indicating that the provision of cost-

effective health service is lacking. 

 

The most vulnerable sub-population who is severely affected by disinvestment in 

human capital are those who live with high socio-economic inequalities such as poverty 

and lack of education. Limited resources in the family, as well as lack of widely 

available free health services to them, make their infants live in a higher risk to 

morbidity and mortality. In 1998, about 91.15% of families in Indonesia should pay in 

cash for their outpatient care, and 88.3 % for their inpatient care. Consequently, 

approximately between 4 and 10% families are covered by health insurance.[44] The 

socio-economic inequalities in infant mortality are partly explained by results of the 

microanalysis at the households’ level. 

 

The best IMR in Yogyakarta province may be explained by a relatively higher socio-

economic status of the people in Yogyakarta.  In 1996, per capita monthly expenditure 

on foods in Yogyakarta and Jakarta was the lowest among other provinces, namely, 

46.5% and 37.7% respectively.[45] It indicates that the social welfare in Yogyakarta is 

the highest in the country. In addition, 10.2% of population aged older than 10 years in 

Yogyakarta was enrolled in tertiary education, whereas in other provinces it ranged 

from 1.3% (Irian Jaya) to 5% (West Sumatra and South Sulawesi).[41] Among provinces 

in Indonesia, the estimate of IMR of East Kalimantan province was unreliable (SE > 0.5 

IMR).  However, its rural estimate of 44 deaths per 1,000 live births was reliable 

(SE=18.3), which can be adopted as a valid estimate for the province. And yet, its 
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estimate was higher than that of other provinces in Kalimantan island, such as for 

example South and Central Kalimantan. It may be partly due to the income inequality at 

the households’ level. East Kalimantan province was the second highest (next to 

Jakarta) in its Gross Domestic Product (GDP) and its per capita GDP in the country,[46] 

but its income inequality (measured by Gini Index) was high, namely 0.29. It is higher 

than its neighbouring province of South and Central Kalimantan that have Gini Index of 

0.26 and 0.25, respectively.[45] Furthermore, to indicate the lack of health insurance 

more than 80% of households in those three provinces pay cash for their health 

expenditure,[44] which significantly drain the family’s resources. Study by Flegg among 

44 developing countries indicated that GDP per capita and income inequality (Gini 

coefficient) explained 55% of the variance in infant mortality rates, whereas another 

15% is explained by factors such as maternal literacy rates, as well as the number of 

doctors and nurses in the country.[35] The rest of the variance may be explained by other 

factors such as for example access to potable water and excreta disposal,[47] failure to 

provide equity in the delivery of health care,[48] child malnutrition,[49] and social and 

economic resources at the family level which determine the level of child survival.[13] 

Study in Indonesia conducted by Trisnantoro showed that the distribution of 

Obstetrician and Gynaecologist has a close association (r = +0.92) with GDP of a 

region; and is negatively correlated (r= -0.33) with poverty in the region.[50] A higher 

percentage of births attended by health professionals (doctors, midwives and nurses) in 

East Kalimantan (79.8%) than that of South Kalimantan (63.6%) and Central 

Kalimantan (66.2%) disguise its association with infant mortality. Modelling analysis of 

this study also show that the place of delivery (or birth assistant) is not a significant 

predictor of infant mortality.  
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The key findings from the individual level analysis of this study are: 

• There is a significant increased risk of infant mortality among reproductive 

age women in Indonesia due to the inequality in family welfare (measured 

by Family Welfare Status Index - FWI) and low maternal education (less 

than seven years of schooling); 

• The effect of inequality in family income does not, independently predict 

infant mortality, but rather, in combination with low maternal education;  

• There is significantly lower infant mortality among mothers who live in the 

rural areas and more pronounced among mothers with higher levels of 

education; 

• The inequalities in family welfare and maternal education significantly 

predict the provincial disparity in infant mortality. 

 

Although an association between infant mortality and family welfare was evident in this 

study, the finding was unexpected, namely, there was lack of dose response relationship 

between infant mortality and family welfare. Rather, mothers with moderate levels of 

family welfare had a higher probability of infant mortality than mothers from low 

welfare families. 

 

There are a number of explanations as to why the risk of infant mortality among 

mothers with the moderate levels of FWI was greater. Firstly this could be due to 

misclassification bias. This is likely due to the inclusion of the ‘non-economical criteria’ 

in the classification of family welfare status, which has been criticised elsewhere.[51, 52] 

Consequently, the counts and the incidence of infant death among families falling into 
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the low FWI category were lower than it should have been. [52] The second reason for 

this unusual result was that the mother’s level of education was an effect modifier in 

relation to family welfare. Controlling for the high level of maternal education and high 

FWI, the adjusted Odds Ratio of the interaction term (low FWI*low education) was 0.9 

(95% CI: 0.4-1.9), and for medium FWI*low education was 0.4 (95% CI: 0.2-0.9). The 

95% confidence intervals indicates that keeping the low education constant in the 

interaction term, the risk among mothers with moderate family welfare of infant 

mortality was smaller than mothers from families with low family welfare. This 

findings highlight that in fact there is a dose response relationship between family 

welfare and infant mortality, but only after taking account of effect modification. 

Gwatkin has reported a similar finding recently undertaken in Indonesia.[7] He indicated 

a strong association between infant mortality and family wealth status (measured by 

wealth quintiles), showing a dose-response effect relationship; with a 3-fold increased 

risk among the poorest quintile over the richest quintile. 

 

The findings from this study suggest that both family welfare and maternal education 

combined are reliable predictors of infant mortality and exert a joint effect on infant 

mortality. These findings are in contrast to findings suggested by Yen and Kaplan 

(1999),[42] that income inequality independently, affects infant mortality. The findings 

in this study concur with the statement by the World Bank that between 1960 and 1990, 

the health conditions among 115 countries improved when the level of education 

increased along with the levels of per capita income.[29] For example, Mosley found that 

in Kenya, the social and economic resources in the family, namely maternal education 
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and family’s poverty level, primarily determined child survival.[13] It is important to 

note that the synergistic action of family welfare and maternal education on infant 

mortality is highly significant after adjusting for factors such as: 

• Age at first birth (≤ 15 years, the risk is double; 16-20 years, the risk is 1.7 fold); 

• Contraception (non-current users, the risk is double); 

• Antenatal care (no antenatal care, the risk is 1.25 fold; receive no TT 

immunisation, the risk is 1.3 fold); 

• Nutritional status (low birth weight infants, the risk is 1.3 fold); 

• Birth spacing (birth intervals <= 2 years, the risk is 1.7 fold); 

• Marital status (widowed, the risk is 1.8 fold); 

• Marriage duration (≤ 3 years, the risk is 2.2 fold; >= 7 years, the risk is 5.2 fold). 

 

There are a number of theories as to why women who are poor (low FWI) with limited 

education (less than seven years of schooling) are prone to these risk factors. An 

assumption is that it works indirectly through adverse health behaviour. It was indicated 

elsewhere, [13, 53] that the effect of poverty and limited education work through a 

behavioural-mediated bio-social mechanisms and psycho-neuro-endocrine mechanisms 

manifested in both family and individual decision making processes related to health 

matters. A combined effect of purchasing power (measured by family income) and 

knowledge (measured by mothers’ educational attainment) act as human capital 

resources that determine the levels of health expenditure and attitude toward health 

among deprived individuals or families. Improving family income and maternal 

education are proved to have significant effect in reducing child mortality.[54] Related to 
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psychosocial interpretation, Wilkinson argues that the material resources procured by 

income are not the primary mechanisms by which income affect health, rather, the 

people’s perceptions of themselves relative to others, and their response to it.[55] The 

perceptions about social position are translated into anti-social behaviour, reduced 

community participation and less social cohesion within the community. To date 

however, the theory has not been applied to modify the aspect of social environments 

that lead to poorer health (Marmot, 1998).[56]  

 

To summarize, the findings from this study indicate a strong association between infant 

mortality and family welfare status and maternal education having adjusted for potential 

risk factors. The association exhibits a causal relationship that is consistently reported 

throughout the literature. 

 

This findings suggest that preventive health programs in Indonesia should be directed 

toward these populations at high risk, especially among families who have low levels of 

family welfare and limited education (known as GAKIN) and in particular those who 

live in the urban slums.  

 

7.4. Conclusions 
 

Results of this study support claims that both family income inequality and low 

maternal educational levels increase the probability of infant death. This association has 

been observed not only in developing countries but also in developed countries. [7-12, 15] 

Compared to the women from high family welfare status (high FWI), the probability of 
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infant mortality among women from moderate levels of family welfare status (medium 

FWI) was 300% higher, and almost double amongst women from the low family 

welfare. [51, 57-59] 

 

Although an association between infant mortality and family welfare was evident in this 

study, the finding was unexpected, namely, there was lack of dose-response effect 

relationship. Rather, mothers with moderate levels of family welfare had a higher 

probability of infant mortality than that of mothers with low welfare families due to 

misclassification bias. These findings, however, highlight that there is in fact a dose-

response relationship between family welfare and infant mortality, after taking account 

of effect modification between family welfare and maternal education. The lack of a 

dose-response effect relationship between infant mortality and family welfare status 

may also be due to the effect of social cohesion [60]. It was indicated by Wilkinson that 

where income inequalities are small (in a homogenously poor society) people 

experience a social environment that is less hostile and more hospitable. Wilkinson also 

indicated that cohesive social relations among poor societies could exert a protective 

effect. [61] 

 

Among women who have less than 7 years of education, the probability of infant death 

was threefold higher than women with educational levels of 7 years or more. This 

finding supports the claim by a number of studies, [62-64] that wider income differences 

are associated with numerous social variables likely to affect health, including poorer 

educational attainment.  
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Understanding the mechanism and pathways whereby both income inequality and low 

maternal education increased the probability of infant death is essential for deriving 

accurate conclusions about the nature of their links. Currently, there are three 

mechanisms and pathways that have been proposed concerning the relationship between 

income inequality and mortality namely, the neo-material, psychosocial environment 

and individual income theories. [60, 65] 

 

Results of this study indicate that a combination of both material and psychosocial 

pathways seem to explain the high probability of infant death among deprived families, 

rather than the individual theory. Lynch stated that in most circumstances, neither the 

material- nor the psychosocial mechanisms work independently, but linked one to 

another. [65] The first of these, the ‘Neo-material’ theory, suggests that the effect of 

income inequality on health status reflects both lacks of resources held by individuals 

and systemic under-investments across a wide range of community infrastructures. [62, 

66, 67]  Applying this theory to the findings of this study, one might infer that income 

inequality (measured by Family Welfare Status Index) and low maternal education are a 

result of accumulated political and economical policies, as well as historical and cultural 

factors. All of these factors produce not only patterns of income distribution, but also 

patterns of community infrastructure, which affect education, public health services, 

availability of healthy foods, social security, health insurance, etc. These conditions, 

unfortunately, create inequity of ‘public services’, creating inadequate community 

health and education, and widen the gap between the rich and poor. Consequently, 

amongst the poor families, their health and education needs are likely to be 
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compromised due to lack of both public and individual material resources. 

 

The economic crisis discussed earlier in this chapter that hit Indonesia in 1997 also 

supports the neo-material interpretation namely, that increased poverty due to economic 

and material deprivation result in detrimental effects on health. [58] The economic crisis 

has created shortage of health services to the most at risk populations and compromised 

health demands amongst them. The increased risk of infant death due to low birth 

weight shown in the study can be interpreted as the result of malnourished, poor and 

less educated mothers. And women from the low and medium FWI with low 

educational attainment are those who have long been exposed to chronic material 

deprivation in Indonesia (between 1983 and 1997), resulting in the observed two to 

three fold increased-likelihood of their infants dying. On the other hand, greater social 

cohesion, characterized by economically and culturally homogenous society, is assumed 

to be present in the rural areas of Indonesia, and proved to have a protective effect 

against an increased risk of infant deaths than those who live in the urban areas. It can 

be explained by greater social cohesion, which is generally present in the rural areas of 

Indonesia. It reduces the risk of infant deaths due to psychosocial stress that leads to ill-

health behaviours. 

 

Various studies have promoted the theory and concept of social cohesion and 

psychosocial effect to explain mechanisms and pathways for mortality associated with 

material deprivation and social factors. [53, 55, 60, 61] Applying the ‘psychosocial’ 

mechanisms, [61, 68] to the interpretation of the study findings in an economically 
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disadvantaged environment, such as Indonesia for example, one would suggest that the 

increased risk of infant mortality is associated with ill-health behaviours caused by 

psychosocial stress and lack of social cohesion (indicated by the gap between the poor 

and rich), along with material deprivation or lack of human investment, including 

education and health care. [60, 66]  As highlighted by Mosley, [13] the effect of poverty 

and low education work through a behaviourally mediated biosocial mechanism, 

manifested in the family and individual decision making processes related to health 

matters. It has been reported that in response to neo-material living condition, the 

deprived individuals were consequently driven to finally adopt health-damaging 

behaviours. [53, 65, 68] This study reveals that, indeed, the increased probability of infant 

death among deprived women was significantly related to various risk factors such as 

the absence of contraceptive use, marriage status, and having infants at a young age. 

The increased likelihood of infant death among deprived women was also significantly 

associated with other risk factors that are closely linked with both material deprivation 

and lack of health-related knowledge, namely absent from pre-natal TT immunization 

and birth spacing of two years and less.  

 

Until recently, reduction of infant mortality in the general population has been focused 

on the delivery of various clinical and public health technologies, which tend to ignore 

the economic and psychosocial constraints related to the effective use of health services. 

These factors that restrict families from using new health technologies may well be the 

same factors that predispose the child to higher risks of infant mortality, i.e. family 

welfare status and maternal education. If this is the case, it may be that the current 
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technology-oriented health intervention programs may be less cost-effective than 

previously anticipated. [69] Results of this finding support the current suggestions made 

by various international bodies, such as the World Health Organization and the World 

Bank who encourage every nation to invest greater public spending to reduce the gap of 

socioeconomic inequalities in health. [3, 36] This investment has been considered as an 

intrinsic component of any policy aimed at reducing both health and income 

inequalities. [70] The basic notion behind is that investing in health or human capital are 

fundamental to and an essential precondition for further socioeconomic development; an 

argument which is supported by economists who consider health as an enabling 

significance, that being healthy and alive is essential condition for growth and 

development. [58, 71]  

 

With respect to convincing evidence from this study on the strong association between 

maternal educational levels and infant mortality, which was supported by various 

studies, [13, 16, 29, 35, 63, 64], it is inferred that there is an urgent need to reshape the 

education policies aimed at eliminating illiteracy among women and enhancing their 

health knowledge.  

 

To summarize, the increased probability of infant death among deprived families and 

women is determined by both external and internal factors. The external factors driven 

by shortcomings in public policy create unhealthy social and health environmental 

systems, and triggers adverse psychosocial and internal ill-health behaviours which 

increases the probability of infant death.  The results, therefore imply, that a change in 
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population health-related and economic policies in Indonesia is needed in order to 

reduce geographical and socio-economic inequalities in infant mortality, especially 

among targeted populations. The policies should consider the cause-effect relationship 

between infant mortality and socio-economic status (measured by family welfare and 

maternal education), and should address an urgent need to significantly reduce the 

burden of excess mortality and morbidity suffered by the poor. [3, 72] A stronger political 

commitment from the Indonesian government along with international support is 

required to address this significant public health issue. Firstly, the reduction of infant 

mortality should be focused to eliminate factors that restrict poor families from using 

more cost-effective health interventions, including family planning, maternal and child 

health care and health education campaign. And secondly, the need to make bigger 

investments in health resources such as health centres, MCH clinics, doctors, village 

midwives and nurses across target provinces should be considered top priorities.. 
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APPENDIX 3 
 

SELECTED VARIABLES OF THE 1997 IDHS USED IN THE STUDY 

 

A. ID VARIABLES  

1. Cluster or PSU number (coded ‘v001’). It is a composite 7 digits number 

consisting of  the following information: Province code (2 digits), District 

code (2 digits), Urban-rural area (1 digit); PSU number of each district ( 2 

digit);Sample weight (coded ‘v005’); 

2. Sampled women aged 15-49 year (coded ‘v020’); 

 

B. GEOGRAPHICAL LOCATION AND RESIDENCE (N=28,810 observations) 

 
3. Region (coded ‘sregion’), with the following code: 

1= Java Bali region, consists of capital city Jakarta, West Java, Central 
Java, Yogyakarta, East Java and Bali province, 

2=Outer Java Bali I region, consists of five provinces in Sumatra island 
(Aceh, North Sumatra, West Sumatra, South Sumatra, Lampung), 
West Nusa Tenggara, two provinces in Kalimantan island (West 
and South Kalimantan), and two provinces in Sulawesi island 
(North and South Sulawesi),   

3=Outer Java Bali II region, consists of  three provinces in Sumatra island 
(Riau, Jambi and Bengkulu), East Nusa Tenggara, ex-East Timor, 
two provinces in Kalimantan (Central and East Kalimantan), two 
provinces in Sulawesi (Central and South East Sulawesi), Maluku 
and Irian Jaya province 

 

4. Province (coded ‘sprov’) are coded as followed : 

11= Aceh                31= Jakarta   54=East Timor 
12=North Sumatra   32=West Java       61=West Kalimantan 
13=West Sumatra 33=Central Java  62=Central Kalimantan 
14=Riau  34=Yogyakarta  63=South Kalimantan 
15=Jambi  35=East Java   64=East Kalimantan 
16=South Sumatra 51=Bali   71=North Sulawesi 
17=Bengkulu 52=West Nusa Tenggara 72=Central Sulawesi 
18=Lampung 53=East Nusa Tenggara 73=South Sulawesi 
       74=Southeast Sulawesi 
       81=Maluku 
       82=Irian Jaya 
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5. Urban-rural area (coded ‘v025’): 

1=urban  
2=rural 

 

C. BIOLOGICAL, CULTURAL AND REPRODUCTIVE CHARACTERISTICS 

 

6. Current marital status of the women sample (coded ‘v501’): 

1=married,  
2=widowed,  
3= divorced. 

 
7. Current age of the women sample (coded ‘v012’) - continuous variable 

8. Age at first marriage (coded as ‘v511’) – continuous variable 

9. Maternal age at first birth (coded ‘v212’)- continuous variable 

10. Marital duration (coded ‘v512 ‘) – continuous variable 

11. In this study, this variable is categorised into three, that is: 

1 = if  ‘v512’ is <= 3 years, 

2 = if  ‘v512’ is between 4 and 6 years, 

3 = if  ‘v512’ is >= 7 years. 

12. First birth age. This variable was created from a continuous variable (maternal age 

at first birth, coded as‘v212’). The variable is categorised into the following groups: 

1 =  if ”v212”  >=  26 years, 
2 =  if “v212”  is between 21 and 25 years old,  
3 = if  “v212” is between 16 and 20 years old, 
4 = if  “v212”  <= 15 years old. 

 
13. Religion (coded as ‘v130’) 

1=Moslem,  
2=Protestant,  
3=Catholic,  
4=Hinduism,  
5=Buddhism,  
6=Other 

 
14. In this study, the variable “religion (code ‘v130’) is categorised into three: 

1 = Moslem, if v130 = 1 
2 = Christian, if v130 is 2 and 3 
3 = Oriental, if v130 is 4, 5 and 6  
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15. Prenatal Tetanus Toxoid (TT) immunisation (coded as ‘s503c’): 

1=yes,  
2=no 

 
16. Number of TT immunization before marriage (coded ‘s503d’) – continuous variable 

17. Current contraceptive method used (coded ‘v312’): 

0 = used no method 
1 = used folkloric method 
2 = used traditional method 
3 = used modern method 

 
18. In this study the variable is categorised into three, namely: 

1 = used no method 
2 = used folkloric and traditional method 
3 = used modern methods (reference level) 

 

D. FAMILY WELFARE STATUS AND MATERNAL EDUCATION

 

19. Family Welfare Status  (coded ‘SWSCORE’) 

0=pre-welfare,  
1=welfare I,  
2=welfare II,  
3=welfare III and  
4=welfare III+ 

 
20. FWI 

In this study, ‘SWSCORE’ is categorised into three levels of Family Welfare Status 

Index (coded as ‘FWI’): 

1= (Low FWI, poor), referring to ‘pre-welfare status’, 
2= (Medium FWI, near poor), referring to ‘Welfare I’, 
3= (High FWI, wealthy), reference level, referring to ‘Welfare II’, 
‘Welfare  
                                        III and Welfare III+, 

 
21. Length of maternal  education (coded ‘v133‘) – continuous variable 

In this study, a binary variable is created from a continuos variable (‘v133‘), namely:  

1 = (high education), reference level, if  “v133” >=7,    
2 = (low education), if “v133” < 7 years, including illiterate mothers. 
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E. BIRTH HISTORY OF INFANTS (N=86,276 observations): 

 

22. Birth order number (coded ‘BORD_01 – BORD_20’) - arrayed continuous variable  

23. Child is alive or dead (coded ‘B5_01 – B5_20’):  dependent variable (outcome 

variable) 

0= no (death)  
1= yes (alive) 

 
24. Preceding birth intervals (coded  ‘B11’) - continuous 

In this study this variable is dichotomised as follows: 

1= short birth interval, if ‘B11’ <= 2 years 

2= long birth interval, if ‘B11’ > 2 years (reference level) 

 

F. BIRTH HISTORY IN THE LAST 5 YEARS (N3=17,444 observations) 

 

25. Prenatal care by doctor : yes-no (coded ‘m2a’),   

26. Prenatal care by nurse/midwife: yes-no (coded ‘m2b’), 

27. Prenatal care by auxiliary midwife: yes-no (coded ‘m2c’), 

28. Prenatal care by traditional healer: yes-no (coded ‘m2i’), 

29. Prenatal care by others: yes-no (coded ‘m2k’) 

30. Birth assistance by doctor: yes-no (coded ‘m3a’), 

31. Birth assistance by nurse/midwife: yes-no (coded ‘m3b’), 

32. Birth assistance by auxiliary midwife: yes-no (coded ‘m3c’), 

33. Birth assistance by traditional healer: yes-no (coded ‘m3g’), 

34. Birth assistance by relative/friend: yes-no (coded ‘m3h’), 

35. Birth assistance by others: yes-no (coded ‘m3k’), 

36. No birth assistance:  yes - no (coded ‘m3n’). 

37. Antenatal visits for pregnancy: yes-no (coded ‘m14’), 

38. Place of delivery (coded ‘m15’): 

11 = respondent’s home 
12 = other home 
13 = midwife’s home 
21 = government hospital 
22 = government health centre 
23 = government delivery clinic 
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24 = other public facilities 
31 = private hospital 
32 = private clinic 
33 = other private facilities 

 
39. In this study, the variable place of delivery is categorised into three: 

1 = Home, if “m15”  <= 13 
2 = public health facilities if “m15” is 21 to 24 
3 = private health facilities if “m15”  >= 31 

40. Size of child at birth (coded ‘m18’): 

1 = very large 
2 = larger than average 
3 = average 
4 = smaller than average 
5 = very small 
8 = don’t know 

 
41. In this study this variable size of child at birth (coded ‘m18’) is categorised into: 

1 = small, if “m18” is 4 and 5 
2 = average, if “m18” = 3 
3 = large, if “m18” <= 2 

 
42. Low Birth Weight, in kgs. (coded ‘m19’) – continuous variable 

43. This variable is dichotomised into: 
 

1 = (low birth weight), if “m19” < 2.5 kgs 
2 = (normal), if “m19” >= 2.5 kgs 

 
44. Antenatal Care, is a binary variable, constructed from various variables. 

Based on whether or not the mother sought any antenatal care from the health 

professionals, the following categories was derived: 

1 = if the mother did not seek antenatal care during pregnancy from any 
health professionals (if “m2a” = no and/or “m2b” = no and/or “m2c” 
= no and/or “m14” = no) 

 
2 = (the reference level) if the mother sought antenatal care during 
pregnancy period from any health professionals (if “m2a” = yes and/or 
“m2b” = yes and/or “m2c” = yes and/or “m14” = yes) 
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APPENDIX 4 
 
 

FAMILY WELFARE STATUS INDEX (FWI) 

 

In addition to the existing poverty indices developed by the CBS, poverty in Indonesia 

can also be portrait using Family Welfare Status Index (FWI) developed by the 

Coordinating Ministry of Population / National Family Planning Board (CMP / NFPB). 

It is an aggregate measure of family well being collected since 1994 by undertaking an 

annual nationwide enumeration data collection involving door-to-door visits to over 

95% families between January and March  

 

It is an index to monitor the “Prosperous Family Program” which was inaugurated in 

adherence to the Law No.10/1992 on Population Development and Development of 

Happy and Prosperous Family (Weidemann, 1988). The aim is to monitor changes in 

the level of poverty and welfare, and to serve as a guide to policy and a means of 

identifying appropriate target groups for intervention programs (Faturochman, 1998) 

The objective of the program is to bring the families to develop prosperous families, 

namely families that are formed on the basis of a legal marriage, capable of adequately 

fulfilling spiritual and material needs, devoted to God Almighty, possessing harmonious 

relationship among its member and between families in the social and natural 

environment. The Coordinating Ministry of Population is responsible in coordinating 

inter-departmental programs and efforts, including Health, Family Planning, Social and 

others, towards the achievement of the goals. 
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To create the Family Welfare Status Index , 22 criteria are used, and is divided into four 

groups consisting of 5 criteria, 8 criteria, 7 criteria and 2 criteria respectively. The 

criteria covers various family profiles dealing with the fulfillment of basic needs such as 

family planning practice, monthly expenditure, clothing, food consumption and habits, 

education, housing conditions and religious practice (Weidemann, 1998;  Kumorotomo, 

2001). Depending on the fulfillment of these criteria, a family is categorized into 5 

categories: 

• Pre-prosperous (poor) 

• Prosperous I (near-poor) 

• Prosperous II 

• Prosperous III 

• Prosperous III-Plus 

 

The scoring is as follows: 

If none of the first 5 criteria are met, the family is graded as the ‘Pre-prosperous’ family. 

Prosperous I is assigned for families who met the first 5 criteria. Prosperous II is 

assigned for families who already met the 13 criteria (first 5 criteria and the next 8 

criteria). Prosperous III is assigned for families who have fulfilled 20 criteria (5 criteria 

+ 8 criteria + 7 criteria). And if families have fulfilled all 22 criteria, the families 

reaches the optimum level of Prosperous III-Plus (Weidemann, 1998) Based on these 

classifications, the extent and magnitude of poverty in Indonesia is determined by the 

number and proportion of families who belong to the ‘Pre-prosperous level’. The near-

poor families are those who belong to the ‘Prosperous I level’ (Islam, 2001) The 

following criteria are assigned to these levels, seen in the following Table. 
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Scoring criteria of Family Welfare Status Index 
 
Family Welfare Status C r i t e r i a 
Pre-prosperous If all family member is lacking the 5 criteria applied for 

Prosperous I category. 
Prosperous I If all of the following criteria are fulfilled for each of the 

family member: 
1 To practice religion 
2 Having meals at least 2 times a day; 
3 Having different cloths for work, school and leisure; 
4 Most of the floor are plastered or wooden floor; 
5 Having access to health care facilities or modern 

treatment for sick children; 
Prosperous II If every family member fulfilled the 5 criteria for 

Prosperous I category, plus the following criteria: 
6 Having family meals once a week with animal-

source protein (either meat or fish or egg); 
7 Buy a new pair of cloths in previous year; 
8 Having minimum per capita floor space of 8 sqm.; 
9 All adult family members aged 60 and younger are 

literate; 
10 All children aged 6 to 12 years enrolled in school; 
11 At least one family member aged 15 or older has a 

permanent job; 
12 All family member are healthy and performed well 

in work; 
13 To practice religion. 

Prosperous III If every family member fulfilled the 13 previous criteria 
for Prosperous I and II categories, plus the following 
criteria: 
14 Maximum number of children is 2; and if more the 

parents use contraceptive; 
15 Able to save parts of the wages for earnings; 
16 Parents are active in social and community work; 
17 Doing outdoor recreational activity at least once 

every three months; 
18 Able to access information from the media (either 

newspaper or radio or TV); 
19 Able  to use local transportation; 
20 Able to improve religious knowledge; 

Prosperous III-Plus If every family member fulfilled the 20 previous criteria 
for Prosperous I, II and III categories, plus the following 
criteria: 

21 Parents or family member(s) are able to donate part 
of their earning for social work regularly; 

22 Parents or family member(s) are actively involved as 
a Board Member of a community institution; 
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Each category is signified with a color: Red (Pre-prosperous), Yellow (Prosperous I), 

Brown (Prosperous II), Green (Prosperous III) and Blue (Prosperous III-Plus). The 

inclusion of criteria related to religion has been criticized on the notion that it does not 

necessarily reflect the level of wealth or poverty, nor it has a strong association with 

poverty or wellbeing. 

 

In the 1997 Indonesian Demographic and Health Survey (IDHS), each household was 

given a score indicating the level of welfare by which family welfare status of the 

family can be assessed. The questionnaire used in the 1997 IDHS is SDKI-KS. 

 

Having this index, the socioeconomic inequality in infant mortality can be analyzed to 

indicate the distribution of infant mortality across different level of family welfare status 

of the families.   
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Infant mortality and family welfare: policy implications
for Indonesia
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Study objective: To examine the effect of family welfare index (FWI) and maternal education on the
probability of infant death.
Design: A population based multistage stratified clustered survey.
Setting: Women of reproductive age in Indonesia between 1983–1997.
Data sources: The 1997 Indonesian Demographic and Health Survey.
Main results: Infant mortality was associated with FWI and maternal education. Relative to families of
high FWI, the risk of infant death was almost twice among families of low FWI (aOR=1.7, 95%CI=0.9
to 3.3), and three times for families of medium FWI (aOR=3.3 ,95%CI=1.7 to 6.5). Also, the risk of
infant death was threefold higher (aOR=3.4, 95% CI=1.6 to 7.1) among mothers who had fewer than
seven years of formal education compared with mothers with more than seven years of education. Fer-
tility related indicators such as young maternal age, absence from contraception, birth intervals, and
prenatal care, seem to exert significant effect on the increased probability of infant death.
Conclusions: The increased probability of infant mortality attributable to family income inequality and
low maternal education seems to work through pathways of material deprivation and chronic psycho-
logical stress that affect a person’s health damaging behaviours. The policies that are likely to signifi-
cantly reduce the family’s socioeconomic inequality in infant mortality are implicated.

Between 1987 and 1990 about nine million infants died
annually worldwide, yielding a global infant mortality
rate (IMR) of 67 per 1000 live births.1 Furthermore, evi-

dence worldwide showed that those from lower socioeco-
nomic status have higher morbidity and mortality rates,2 and
action from every country to increase public health spending
aimed at reducing socioeconomic inequality in infant mor-
tality is called.3

In Indonesia, IMR has been declining; from 142 in
1967–1971 to 46 per 1000 in 1992–1997 period.4 The rapid
decline in IMR in Indonesia disguises the differential in infant
mortality among geographical areas and socioeconomic
groups. The urban-rural inequality in IMR has been widening;
namely 42% higher in rural compared with urban regions.5 6

Gwatkin indicated that the mortality differentials in Indone-
sia were associated with socioeconomic status, measured by
Wealth Quintiles and a Poor/Rich Ratio.7 Other studies have
also shown that infants from low socioeconomic families are
at greater risk for illness and death than high socioeconomic
status families.7–15

There are numerous studies that show that IMR is closely
associated with various potential risk factors, namely ethnic-
ity, education of the mother, access to and use of health serv-
ices, and residence—urban compared with rural16 17—
antenatal and postnatal care,18 low birth weight,19–21 the
absence of breast feeding,22 prematurity,23 birth order,24 young
maternal age and frequent birth interval,25 overcrowding and
population density,26 as well as the use of medical services.13

The relation between socioeconomic status and health sta-
tus including IMR, have been extensively reported over the
years and the relation has been replicated in both developed
and developing countries using almost every measure of
adverse health outcome.2 27 28 The World Bank has highlighted
using data from 115 countries that the level of income per
capita and education significantly predict the countries health
performance: that between 1960 and 1990, the health

conditions of countries improved when the level of education

increased along with increases in per capita income.29

In 1997, Indonesia undertook the Demographic and Health

Survey (1DHS), assisted by the Macro International-USA

(MI-USA).30 This is the first study to model the association

between infant mortality, family welfare status (FWI), and

maternal education adjusting for potential risk factors and

geographical variation.

METHODS
Sources of data
The data were obtained from the MI-USA. The IDHS follows a

three stage stratified probability sampling design, where the

sample was stratified into 27 provinces. A sample of 34 255

households (response rate 99%) were randomly selected from

1413 Primary Sampling Units (PSUs). The average cluster size

was 25 households per PSU. The demographic and health data

were obtained by interview from 28 810 reproductive women

aged 15 to 49 years (response rate 98%). To produce adjusted

and non-biased estimates at the appropriate levels of aggrega-

tion (national, regional, provincial and urban-rural), weights

were applied to the data.31

Study variables
A binary outcome variable was selected, namely whether or

not each of the live born infant(s) from the interviewed

women was alive or dead in the 12 months after birth.

Of interest were the variables related to socioeconomic sta-

tus, measured by the FWI and length of maternal education.

The FWI is a unique nationally adopted index of family

welfare status,32 used to monitor changes in the level of

poverty and welfare at the household level.33 It consist of five

levels of family welfare status, namely pre-prosperous, low

prosperous, medium prosperous, high prosperous, and very

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Abbreviations: IMR, infant mortality rate; FWI, family welfare index;
PSU, Primary Sampling Unit

See end of article for
authors’ affiliations
. . . . . . . . . . . . . . . . . . . . . . .

Correspondence to:
Mr S Poerwanto, School of
Population Health, The
University of Western
Australia, 35 Stirling
Highway, Crawley WA
6009, Australia;
siswop@dph.uwa.edu.au

Accepted for publication
9 December 2002
. . . . . . . . . . . . . . . . . . . . . . .

493

www.jech.com



high prosperous families.32 34 In this study, FWI was catego-
rised into three levels namely, high (medium to very high
prosperous), medium (low prosperous), and low (pre-
prosperous). These three levels of FWI were interpreted as
rich, near poor, and poor families.35 Length of maternal educa-
tion was dichotomised into two levels namely, less than seven
or seven or more years of formal education.

The following risk factors were investigated, namely:
current contraceptive method, birth intervals, maternal age at
first birth, marital duration, infants’ size perceived by the
mothers, infants’ birth weight, prenatal care by health
personnel, antenatal TT immunisation, place of delivery,
religion, and marital status, as well as geographical residence
(see table 1).

Statistical analysis
A logistic regression model was applied using the generalised

estimating equations (GEE) model fitting technique

(multilog-cumlogit) on SAS-Callable SUDAAN software ver-

sion 8.0.36 37 The detailed explanation of the statistical

approach, which uses Taylor Series Linearisation method to

compute model based variance, and which adjusts for the

complex sampling design, is reported elsewhere.36–39 To test the

model’s goodness of fit, the Wald test based on the estimated

covariance matrix was used.36 The backward modelling

approach was used to derive a final model; with exclusion

from the model based on a probability value of 0.05. The

adjusted odds ratios and their 95% confidence intervals were

calculated.

RESULTS
Descriptive results showed that there is socioeconomic differ-

entials in infant mortality in Indonesia, namely between low,

medium, and high FWI (see table 1). The proportion of infant

deaths among women from families of medium and low FWI

was almost the same, namely 17.5% (SE=2.4) and 17.4%

(SE=1.6); whereas among women from high FWI was 8.6%

(SE=2.4). There was also a significant difference in the

Table 1 Number and proportion of infant death among mothers aged 15–49 years old by determinant factors,
Indonesia 1983–1997*

Factors Variable Covariate
PSU
(clusters)

Women
sample

Infant death
(n)

Infant death
(%) SE

Ratio of %
death†

SES Family welfare index Poor 1412 93022 16487 17.39 1.64 2.03
Near-poor 1317 41291 6755 17.52 2.4 2.04
Rich 770 7818 668 8.58 2.42 1.00

Length of education >7 y 1292 49102 3231 8.11 1.29 1.00
<7 y 1399 82723 16549 18.88 1.76 2.33

Fertility Current contraceptive
method

Modern 1395 70866 9042 11.84 1.43 1.00
Traditional 553 4956 337 9.19 3.8 0.78
No method 1413 68398 14930 23.26 2.21 1.96

Birth intervals <2 y 1401 73771 13449 21.08 1.92 1.56
>2 y 1412 70429 10859 13.51 1.58 1.00

Biological Age at first birth >26 y 1091 13097 937 7.86 2.03 1.00
21–25 y 1407 42729 4822 11.78 2.09 1.50
16–20 y 1410 64346 11726 18.41 1.87 2.34
<15 y 1331 24048 6824 24.63 3.74 3.13

Marital duration <3 y 1246 17005 1260 7.89 2.81 1.43
4–6 y 1252 15583 763 5.5 1.15 1.00
>7 y 1412 107214 20903 19.08 1.55 3.47

Cultural Marital status Married 1413 133963 21231 15.9 1.31 1.00
Widowed 679 4790 1699 33.25 9.15 2.09
Divorced 628 5467 1379 24.67 6.86 1.55

Religion Moslem 1243 114921 22783 17.58 1.42 2.32
Christian 535 21895 1294 11.19 2.25 1.48
Oriental 188 7403 232 7.57 2.06 1.00

Nutrition Infants’ size Large 1327 6080 950 17.81 1.52 1.03
Average 1377 8880 1426 17.27 1.43 1.00
Small 940 2094 463 20.64 2.21 1.20

Low birth weight LBW 1413 134791 22780 16.88 1.3 1.02
Normal 1334 9429 1528 16.54 1.51 1.00

Mother and child
health care

Place of delivery Home 1370 13679 2445 19.02 1.53 1.18
Public facility 722 1873 180 12.56 1.8 0.78
Private facility 569 1890 311 16.11 2.78 1.00

Antenatal TT
immunisation

No 1069 4693 839 19.78 2.01 1.14
Given 1400 12478 2021 17.34 1.46 1.00

Antenatal care No 891 3845 612 20.93 2.36 1.16
Given 397 724 99 17.97 2.97 1.00

Geographical Residence Urban 411 40599 7014 17.46 2.63 1.00
Rural 1002 103621 17295 16.62 1.47 0.95

*The outputs for 27 provinces were suppressed.†Ratio of percentage death =1, corresponds to a reference level. PSU, primary sampling unit.
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proportion of infant deaths among women with different lev-

els of education: 8.1% (SE=1.3) among women with length of

education greater than seven years, and 18.9% (SE=1.7)

among those with education less than seven years.

Significant differentials in the proportion of infant death

were also observed among women with various potential risk

factors, namely absence of contraception, short birth inter-

vals, young maternal age at first birth, marriage longer than

six years, divorced or widowed women, religion, women who

gave birth at home, absence of antenatal TT immunisation,

and absence of prenatal care. It was also shown that women

with smaller infants had a bigger proportion of infant death.

The provincial inequality of infant death was also observed

(results can be given on request); with an absolute percentage

difference of 28.51%, and the absolute percentage ratio of

33.4/4.89 (or 6.83 times). Meanwhile, the proportion of infant

deaths in urban and rural areas was almost the same, namely

16.6% (SE=1.5) in rural areas and 17.5% (SE=2.6) in urban

areas.

Probability of infant death
The adjusted probability of infant death due to low levels of

maternal education was three times higher (aOR=3.4, 95%

CI=1.6 to 7.1) compared with mothers with more than seven

years of education (see table 2). The probability of infant death

among women from medium FWI was three times higher

(aOR=3.3, 95% CI=1.7 to 6.5) and twice as high for low FWI

families (aOR=1.7, 95%CI=0.9 to 3.3, where the 95%CI

includes one). Having excluded non-significant covariates, the

final model is presented in table 3. A significant interaction

(p<0.001) between family welfare status and maternal

education was present.
The results also indicate potential risk factors such as the

absence of contraceptive methods, age at first birth younger
than 20 years old, absence of antenatal TT immunisation, birth
intervals of two years or less, low birth weight, divorced
mothers, and mothers who were married between four and six
years, and residence, as significant predictors.

DISCUSSION
Results of this study support claims that both family income

inequality and low maternal educational levels increased the

probability of infant death. This association has been observed

not only in developing countries but also in developed

countries.7–12 15 Compared with the women from high FWI, the

probability of infant mortality among women from medium

FWI was 300% higher, and almost double among women from

the low FWI. The low FWI has been interpreted elsewhere as

being “poor” families, whereas medium FWI was the “near

poor” families.32–35

The absence of a dose-response relation between low and

medium FWI may be attributable, in part, to misclassification

Table 2 Adjusted parameter estimates of the model on the probability of infant
death, Indonesia 1983–1997*

Studied variables Covariates β (SE)† p Value‡ aOR (95% CI)

Family welfare (FWI) Poor 0.5278 (0.3409) 0.1218 1.70 (0.87 to 3.31)
Near-poor 1.2077 (0.3412) 0.0004 3.35 (1.71 to 6.53)
Rich 0.00 . 1.00

Maternal education (Educ) High (>6 y) 0.00 . 1.00
Low (<6 y) 1.2130 (0.3777) 0.0014 3.36 (1.60 to 7.06)

Contraceptive Modern method 0.00 . 1.00
Traditional 0.5523 (0.1799) 0.0022 1.74 (1.22 to 2.47)
No FP method 0.4614 (0.0675) 0.0000 1.59 (1.39 to 1.81)

First birth age >26 y 0.00 . 1.00
21–25 y −0.3481 (0.1345) 0.0098 0.71 (0.54 to 0.92)
16–20 y 0.5064 (0.1217) 0.0000 1.66 (1.31 to 2.11)
<15 y 0.6083 (0.1346) 0.0000 1.84 (1.41 to 2.39)

Antenatal TT shots No 0.1201 (0.0469) 0.0106 1.13 (1.03 to 1.24)
Given 0.00 . 1.00

Low birth weight Yes 0.1203 (0.0461) 0.0091 1.13 (1.03 to 1.23)
Normal 0.00 . 1.00

Marital status Married 0.00 . 1.00
Widowed 0.1577 (0.1646) 0.3382 1.17 (0.85 to 1.62)
Divorced 0.5732 (0.1523) 0.0002 1.77 (1.32 to 2.39)

Marital duration <3 y 0.7805 (0.2038) 0.0001 2.18 (1.46 to 3.26)
4–6 y 0.00 . 1.00
>7 y 1.6470 (0.1785) 0.0000 5.19 (3.66 to 7.37)

Birth intervals <2 y 0.5537 (0.0534) 0.0000 1.74 (1.57 to 1.93)
>2 y 0.00 . 1.00

Residence Urban 0.00 . 1.00
Rural −0.2136 (0.1320) 0.1060 0.81 (0.62 to 1.05)

FWI×Educ Poor, Educ >6 y 0.00 . 1.00
Poor, Educ <6 y −0.1304 (0.3899) 0.7382 0.88 (0.41 to 1.89)
Near-poor, Educ >6 y 0.00 . 1.00
Near-poor, Educ <6 y −0.7893 (0.3906) 0.0435 0.45 (0.21 to 0.98)
Rich (R), Educ >6 y 0.00 . 1.00
Rich (R), Educ <6 y 0.00 . 1.00

*The model is adjusted for the province whose estimates were suppressed. †β=0 corresponds to the
reference level(s), β (intercept) =−7.0837 (SE=1.0026). ‡p value of test that β=0.
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effects caused by non-economic criteria used in the classifi-
cation of the FWI. The inclusion of “religious practice” criteria,
for example has been criticised as being bias.32 33 For example,
economically poor families (fitting the low FWI criteria) scor-
ing high in religious criteria (a criteria used in the
classification of FWI) may be misclassified as being in the
medium FWI group, and vice versa. It can be seen for example,
that the proportion of infant deaths between low and medium
FWI was almost the same, namely 17.4% and 17.5%
respectively. Therefore, the level of family income for these two
groups is almost the same, and the division between the low
and the medium FWI is likely to be affected by this
non-economic criteria, as well as small gradient between the
low and medium FWI. The lack of a dose response relation
may also be attributable to the effect of social cohesion40; in
which it was indicated that where income differences are
small (in a homogenously poor society) people experience a
social environment that is less hostile and more hospitable.
Wilkinson also indicated that cohesive social relations among
poor societies can exert a protective effect.41

Among women who have less than seven years of

education, the probability of infant death was threefold higher

than women with educational levels of seven years or more.

This finding supports the claim by a number of studies,42–44

that wider income differences are associated with numerous

social variables likely to affect health, including poorer

educational attainment.

Understanding the mechanism and pathways whereby

both income inequality and low maternal education increased

the probability of infant death is essential for deriving

accurate conclusions about the nature of their links. Currently,

there are three mechanisms and pathways that have been

proposed concerning the relation between income inequality

and health status namely, the neo-material, psychosocial

environment, and individual income theories.45 46 Results of

this study indicate that a combination of both material and

psychosocial pathways seems to explain the high probability

of infant death among deprived families, rather than the indi-

vidual theory. Lynch stated that in most circumstances,

neither the material nor the psychosocial mechanisms work

independently, but linked one to another.45

The first of these, the “Neo-material” theory, suggests that

the effect of income inequality on health status reflects both

lack of resources held by people, and systemic under-

investments across a wide range of community
infrastructures.42 46 47 Applying this theory to the findings of
the study, one might infer that income inequality (measured
by FWI) as well as low maternal education are a result of
accumulated political and economical policies, as well as his-
torical and cultural factors, that produce not only patterns of
income distribution, but also patterns of community infra-
structure that affect education, public health services,
availability of healthy foods, social security, health insurance,
etc. These conditions, unfortunately, create inequity of “public
services”, creating inadequate community health and educa-
tion, and widen the gap between the rich and poor.
Consequently, among the poor families, their health and edu-
cation needs are likely to be compromised because of lack of
both public and individual material resources.

The economic crisis that hit Indonesia in 1997 also supports
the neo-material interpretation namely, that increased poverty
attributable to economic and material deprivation result in
detrimental effects on health.34 The economic crisis has
created shortage of health services to the most at risk popula-
tions and compromised health demands among them. The

increased risk of infant death attributable to low birth weight

shown in the study (aOR=1.13, 95% CI 1.03 to 1.23) can be

interpreted as the result of malnourished, poor, and less edu-

cated mothers. And women from the low and medium FWI

(with low educational attainment) are those who have long

been exposed to long term material deprivation (between

1983 and 1997), resulting in the observed threefold increased

likelihood their infants dying. On the other hand, a greater

social cohesion, characterised by economically and culturally

homogenous society, is assumed to be present in the rural

areas of Indonesia, and proved to have a protective effect

against an increased risk of infant deaths (aOR=0.8, 95% CI

0.6 to 1.05) than those who live in the urban areas.

Applying the “psychosocial” mechanisms,41 48 to the

interpretation of the study findings in an economically disad-

vantaged environment such as Indonesia, it would suggest

that the increased risk of infant mortality is associated with ill

health behaviours caused by psychosocial stress and lack of

social cohesion (indicated by the gap between the poor and

rich), along with material deprivation or lack of human

investment, including education and health care.40 47 As high-

lighted by Mosley,13 the effect of poverty and low education

work through a behaviourally mediated biosocial mechanism,

Table 3 Summary of Wald statistics of the model fit of the probability of infant
deaths among women aged 15–49 years, Indonesia 1983–1997

Variable*

Initial model Final model

Wald χ2 p Value Wald χ2 p Value

Overall model 516.28 0.0000 916.69 0.0000
Model minus intercept 195.25 0.0000 522.71 0.0000
Family welfare (FWI) – – – –
Maternal education (Educ) – – – –
Contraceptive methods 13.81 0.0010 50.02 0.0000
Age at first birth 36.88 0.0000 138.43 0.0000
Antenatal TT shots 3.50 0.0614 6.55 0.0105
Low birth weight 0.03 0.8661 6.82 0.0090
Marital status 1.07 0.5856 14.54 0.0007
Marital duration 4.75 0.0929 125.50 0.0000
Birth intervals 29.00 0.0000 107.54 0.0000
Place of delivery* 1.89 0.3889 – –
Antenatal care* 2.19 0.1389 – –
Infants’ size* 9.06 0.0108 – –
Religion* 2.47 0.2911 – –
Province 29.78 0.2770 67.64 0.0000
Residence (urban-rural) 0.45 0.5017 2.62 0.1057
FWI×Educ 21.26 0.0000 17.38 0.0002
Chunk interactions 21.26 0.0000 17.38 0.0002

*Variables of place of delivery, antenatal care, infants’ size, and religion were removed and not included in
the final model.
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manifested in the family and individual decision making

processes related to health matters. It has been reported that

in response to neo-material living condition, the deprived

people were consequently driven to finally adopt health dam-

aging behaviours.46 48 49 This study shows that, indeed, the

increased probability of infant death among deprived women

was significantly related to various risk factors such as the

absence of contraceptive use (aOR=1.6, 95% CI 1.4 to 1.8), or

marriage and having infants at a young age (less than 16 years

old) (aOR=1.84, 95% CI 1.4 to 2.4). The increased likelihood of

infant death among deprived women was also significantly

associated with other risk factors that are closely linked with

both material deprivation and lack of health related knowl-

edge, namely absent from pre-natal TT immunisation and

birth spacing of two years and less (see table 2).

Until recently, reduction of infant mortality in the general

population has been focused on the delivery of various clinical

and public health technologies, which tend to ignore the eco-

nomic and psychosocial constraints related to the effective use

of health services. These factors that restrict families from

using new health technologies may well be the same factors

that predispose the child to higher risks of infant mortality—

that is, family welfare status and maternal education. If this is

the case, it may be that the current technology oriented health

intervention programmes may be less cost effective than pre-

viously anticipated.50

To summarise, the increased probability of infant death

among deprived families and women is determined by both

external and internal factors. The external factors driven by

shortcomings in public policies creates unhealthy social and

health environmental system, and triggers adverse psychoso-

cial and internal ill health behaviours that increases the prob-

ability of infant death.

The results, therefore imply, that a change in population

health related policies in Indonesia is needed to reduce socio-

economic inequalities in infant mortality, especially among

targeted population. The policies should consider the cause-

effect relation between infant mortality and socioeconomic

status (measured by family welfare and maternal education),

and should meet an urgent need to significantly reduce the

burden of excess mortality and morbidity suffered by the

poor.3 51 A stronger political commitment from the Indonesian

government along with international support are required to

tackle this significant public health issue.

. . . . . . . . . . . . . . . . . . . . .
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