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Abstract

A number of studies have found that membership in a higher socioeconomic status (SES) group
has a significant effect on different demographic outcomes such as lower infant and child
mortality. Most of these studies have analyzed the association between SES and children’s
survival by focusing on data on asset-ownership which includes, for example, owning a bicycle,
radio or television; housing characteristics such as number of rooms or type of toilet facilities; and
source of water. These household characteristics are conceived as having a direct or indirect role in
shaping child mortality differentials. This paper uses principal components analysis to create a
living standards index (LSI) based on the household characteristics and apply it in a multivariate
model to examine its relationship with childhood mortality in Malawi using 1987 and 1998 census
data. When the LSI is applied to the 1987 census data, the results show an increase in mortality
for children who come from poor households. However, the results in 1998 differ from those in
1987 in that child mortality is higher among the rich households in 1998 and also among middle-
aged women. These results are consistent with parallel analysis of the 1992 and 2000 Malawi
Demographic and Health Survey data. We argue that based on the magnitude of the HIV/AIDS
prevalence in Malawi and given the timing of the 1998 census in the stage of the AIDS epidemic,
and also consistent with findings of high mortality in all households and high social class groups
in Malawi, the shift in the effect of the LSI on child mortality may be attributed to this deadly
disease.

Introduction

Membership of a higher socioeconomic status (SES) (e.g., characterized by more
education, higher income, urban residence, and better housing types) has a
significant effect on different demographic outcomes such as lower infant and
child survival (United Nations, 1985; Muhuri, 1996; Filmer and Pritchett, 2001).
Most of these studies have analyzed the association between SES and children’s
survival by focusing on data on asset-ownership which includes, for example,
owning a bicycle, radio or television; housing characteristics such as number of
rooms or type of toilet facilities; and source of water. These household
characteristics are not only considered as asset indicators, but they are also
conceived as having a role in shaping child mortality differentials in a country
either directly or indirectly.
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During the last decades, researchers have adopted different approaches in
studying the relationship between SES and different demographic outcomes
depending on their principal objectives and data availability. Because of the
direct and indirect effects of SES on the demographic outcome variable, some
researchers either present their analyses by examining the effect of each of the
variables of interest separately, or treat them together as a proxy for SES by
creating a composite index (Bawah, 2002).

A proxy for SES is not only useful in examining effects of wealth, but also is
needed as a “control” variable in estimating effects of variables potentially
correlated with household wealth, such as maternal education. The approach
among researchers of using proxies for SES and creating a composite index
arose as a result of the absence of either income or expenditure data. For
example, income is not often used as a measure in developing countries because
households frequently draw their income from multiple sources that can change
from year to year and even from season to season. Hence it is a challenge for
researchers to track these changes (Montgomery et al., 2000).

This paper uses a method consistent with other approaches (e.g., Filmer and
Pritchett, 2001; Bawah, 2002) which use a combination of household variables
such as roofing materials, wall materials, flooring materials, main source of
drinking water, type of toilet facilities, household possessions, and source of
energy as a proxy for SES. We then use them to create a living standards index
(LSI) in a multivariate model to examine its relationship with childhood
mortality in Malawi using the 1987 and 1998 census data. The objectives are: 1]
to investigate how the level of the household’s SES affects the survival chances
of the children, and 2] to find out whether between 1987 and 1998 levels of
poverty changed in Malawi and the extent to which this change may have
affected children’s survival chances. Another interest is to find out the variations
in asset ownership by place of residence (rural/urban) in the two censuses.

In the context of Malawi, as is the case in other African countries, the idea of
employing household characteristics as a proxy for SES to examine its
relationship with mortality is not only prudent but also simple: the type of
household characteristics and material possessions owned by the household are
useful determinants of the health status of household members, particularly
children, as well as indicators of the SES of households such as their purchasing
power (Bawah 2002). Furthermore, the interest in this paper is to examine the
combined effect of household characteristics (as an indicator of SES or living
standards) and not the individual effect of the variables.
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Measures of Socioeconomic Status

In the last decade, there has been an increasing use of information on
demographic and socioeconomic characteristics of households by policymakers
to formulate appropriate health policies for different countries. For example,
household data can be used to determine the country’s needs and requirements
for education and health infrastructure. However, the most important issue is to
identify appropriate measures that convey meaningful information about the
welfare of the household. For a number of years, researchers have measured SES
at the national level based on incomes or consumption levels. A person is
considered poor if his or her consumption or income level falls below some
minimum level necessary to meet basic needs. This income is usually indexed
by either the gross domestic product (GDP) or the gross national product (GNP).
Although there has been continued use of the GDP and GNP, new directions in
socioeconomic measurement show that these measures are flawed. At the micro-
level, they are unable to assess the level of well-being at the individual or
household level (Todaro 1978; Sen 1987).2 While much progress has been made
in measuring and analyzing income and poverty, efforts are needed to measure
and study the many other dimensions of SES. There is a concern among
researchers that some of these widely used measures do not capture the general
well-being of the population (Bawah 2002). For example, although the GNP per
capita helps to measure the material output of a country, it does not show what
kinds of goods and services the country produces, whether all people share
equally in the wealth of a country, or whether these people lead fulfilling lives.

Another measure, the Human Development Index (HDI) is often used as
one of the measures of SES or development of a country. The HDI is a composite
index that is a simple average of three indices reflecting a country’s achievement
in terms of health and longevity. The indices are: 1] life expectancy at birth, 2]
education (measured by adult literacy and combined primary, secondary, and
tertiary enrollments), and 3] living standard (measured by GDP per capita in
purchasing power parity®) (The World Bank, 2002). The advantage of the HDI is
that it allows countries to be ranked in terms of their achievements in human
development. The disadvantage, however, is that it does not allow the judgment
of the relative importance of its different components, which change
considerably over time. As discussed earlier, these macro measures are flawed
in that they fail to account for variations at the micro-level.

Because of the need to understand the general well-being of individuals,
several questions on household characteristics were collected in the less
developed countries in censuses and surveys. For example, the World Fertility
Survey (WEFS), which was carried out between 1974 and 1984 in more than 40
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countries, was a rich source of information in the developing world to be used
for the analysis of household characteristics (De Vos, 1987). Similarly, the
Demographic and Health Survey (DHS) program which began in 1984 as a
follow-up to the WFS program, is the most recent source of information on
household characteristics throughout the developing world (Ayad, Barrere and
Otto, 1997). A number of African countries have collected information on some
of these household variables and more specifically, in Malawi, information on
household characteristics at the national level was first collected in the 1987
census followed by the 1998 census.

The basic idea behind information on household possessions is that
households with piped water, flush toilets, a finished cement floor, roofing
made from metal, using electricity for cooking, or those that possess a variety of
consumer goods (ranging from a table, or a chair to a telephone, VCR, or a
washing machine) are more likely to achieve good health status than those
without these facilities or those that rely on surface water, pit latrines,
rudimentary floors, etc. (Bawah, 2002). These household possessions are
considered as indicating the level of affordability of good health services and
some are markers of the capacity for personal hygiene.

Socioeconomic Status and Child Mortality

A number of studies have examined the role of socioeconomic development as
an important factor in mortality decline in historical countries of Europe
(McKeown and Record, 1962). For example, McKeown, Record and Turner
(1975) attributed the decline of mortality in England and Wales during the
twentieth century to what they term “rising standards of living.” In addition,
Haines (1995) using data from the 1911 census of the Fertility of Marriage of
England and Wales studied patterns of mortality decline by socioeconomic
characteristics, principally the occupation of the husband. The aggregate results
showed that social class in England and Wales during the 1890s and 1900s
tended to be related to the speed of mortality decline: childhood mortality
declined more rapidly in the higher and more privileged social class groups.
Overall, social class (or occupation group), income, and urbanization were more
successful in explaining mortality levels than time trends across occupations,
although social class and the extent of urbanization did reasonably well in
accounting for trends.

In the developing world, similar results on the relationship between SES
and child mortality have been found by a number of studies (e.g., Hobcraft,
McDonald and Rutstein, 1984; United Nations, 1985; Cleland, Bicego and Fegan,
1992; Madise, 1996; Madise, Matthews and Margetts, 1999). For example, useful
insights on the effect of SES (as measured by variables such as occupation status
of mothers, income, and housing characteristics) on child survival were found
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by a 15-country study conducted by the United Nations (1985). These studies
have demonstrated the importance of SES as a predictor of mortality since the
latter is an outcome rather than a cause, and thus serves as a direct measure of
the distribution and use of resources (Haines, 1995).

In the area of demographic and epidemiological research, the Mosley and
Chen (1984) framework has most influenced public policy through their view of
“distal” socioeconomic factors such as education and income as factors
influencing disease incidence and outcomes as measured by five broad groups
of “proximate” determinants of child survival: maternal factors, nutrient
deficiency, environmental contamination, injury, and personal illness control.
The last one includes both the availability of health services and the capacity to
use them (Lopez, 2000). The proximate determinants perspective views
mortality as an endpoint that is influenced by biomedical and socioeconomic
factors and implies the need for an integrated approach to the study of child
health and mortality.

Bawah (2002) points out that an examination of the effects of biomedical or
biological factors on child health requires direct measurement of these factors in
the field—which is often not possible. These factors can be identified by
anthropometric measures such as weight of children, height, and upper arm
circumference, and in some cases blood samples to measure hemoglobin levels.
Most social surveys do not collect this information since social and economic
factors are easier to collect and serve as proxies for measuring the determinants
or factors related to child’s growth.

Although this paper examines the relationship between the type of housing
characteristics and household possessions as proxies for SES of the household
(and its effect on child mortality), this discussion cannot be complete without
warning that the extremely high HIV/AIDS prevalence in Malawi may bias the
effect of living standards on child mortality. The HIV/AIDS epidemic has an
enormous impact first on adult mortality, and subsequently on child survival
(Lopez, 2000). In other parts of southern Africa where adult HIV seroprevalence
is around 20%, there is already evidence of an increase in child mortality. This
indicates a threat to child survival in Malawi where HIV is spreading rapidly
and progress in reducing child mortality has been comparatively modest.
Although this paper is not about the impact of HIV/AIDS on child mortality, it
is reasonable to acknowledge that HIV/AIDS still remains a challenge in most
economic analysis of child survival in Malawi.

Data and Methods
Data
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Data for analysis come from the 1987 and 1998 Malawi censuses. The 1987
census includes information on 38 asset indicators that can be grouped into two
types: 1] characteristics of the household’s dwelling with 33 indicators (eight
about sources of drinking water, six about toilet facilities, six about roofing
facilities, seven about wall materials, one question on number of rooms, and five
about flooring materials); and 2] household ownership of consumer durables
with five questions (radio, bicycle, motorcycle, motor vehicle, and ox-cart).

The 1998 census includes less information and collected a total of 26 asset
indicators with the first grouping similar to the 1987 census and consisting of 10
questions about sources of drinking water, four about toilet facilities, and nine
about sources of energy. The last group of household possessions had three
items only (ownership of radio, bicycle, and ox-cart). Only 20 asset indicators
are overlapping in the two census years and these include seven about sources
of drinking water, one about toilet facility, and three about household durables.
All these asset indicators are reduced by combining some of them thus bringing
to the total to 39, that is, 21 asset indicators for 1987 and 18 for 1998.

The 1987 and 1998 Malawi censuses also collected information on
individual-level characteristics such as education and economic activity
(occupation). More important is the information that can be used to examine
child survival such as the number of children ever born to women aged 10 years
or more (1987 census) or 12 years or more (1998 census) and the number of
children dead.

The Malawi census data are obtained from the archives of The African
Census Analysis Project based at the University on Pennsylvania, Population
Studies Center (http://www.acap.upenn.edu). These data are used to create a
composite household LSI and investigate its effect on child mortality in Malawi
in 1987 and 1998.

Methods

With the information available in the census data, the question still remains:
how does one aggregate different asset indicators into one variable to proxy for
household “wealth”? Even if the question is simplified by limiting the
aggregation to a linear index, how should the weights (or the different
contributions of the variables) be chosen? It has been argued by others (e.g.,
Duncan, 1984) that the problem associated with creating a composite index is
next to impossible to solve since this involves combining “intrinsically
heterogeneous components.”

In the past, researchers have proposed and used different approaches to
developing a composite index (Bawah, 2002). One plausible option has been not
to build an index at all but simply to enter all of the asset variables separately in
a linear multivariate regression equation. Although this procedure implicitly
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creates weights on the variables, the linear index of the assets using regression
weights does not estimate the wealth effect because many assets exert both a
direct and indirect effect on the dependent variable. For instance, the
household’s use of electricity for lighting may serve as a proxy for wealth, but
may also make study easier and hence lower the opportunity costs of schooling.
Another example is the availability of piped water which not only indicates
greater wealth but also may reduce the time needed for collecting water and
thus may reduce the opportunity costs of schooling. This argument is clearer
with health outcomes than with schooling outcomes because water and
sanitation have strong independent effects on children’s health (Filmer and
Pritchett, 2001). Therefore, while the use of such a procedure implicitly produces
weights for the linear index of the asset variables that closely predict the
outcome variable, there is no way to infer from these unconstrained coefficients
the impact of an increase in assets (Filmer and Pritchett, 2001).

Other approaches that have been suggested range from one extreme of
creating a simple index by assigning equal weights to the variables used in the
index, to the other extreme where each variable is considered as a covariate in a
regression model which implicitly weights the variable (Bawah, 2002). A
straightforward and pragmatic statistical procedure called principal components
analysis (PCA)* has been used for a considerable time to determine the weights
for an index of the assets variable (Dunteman, 1989; Filmer and Pritchett, 2001;
and StataCorp, 2001).

Armed with data on child mortality (children dead) from the census on the
one hand, and the LSI on the other, we examine how child mortality differs in
Malawi according to the household’s living standard. We hypothesize that
mortality is likely to be higher in “poorer” than in “richer” households.
Negative binomial regression is used because we observe the number of
children (=0) who have died out of those ever borne by women.> The negative
binomial model also includes an offset term which adjusts for exposure and its
coefficient is constrained to one. Consistent with other approaches (Das Gupta,
1997; Bawah, 2002), we use children ever born as an offset term. This variable
accounts for the effect of fertility and duration of exposure since the risk of
mortality for children depends on the number of children who are already born.
The estimated negative binomial model will adopt the maximum likelihood
regression.

Results

Scoring Factors and the Living Standards Index
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Table 1 presents the scoring factors (SF) from the PCA of the household asset
variables from the 1987 and 1998 census data. Each variable is dichotomous,
making its mean and standard variable deviation range between 0 and 1. As
noted earlier, there are some variables that are unique to each year.® The
observed pattern in the first (SF) column of each year is consistent with our
expectation: higher positive scores are assigned to variables that are more likely
to be associated with richer households and low or negative values are more
likely to be associated with poor households. For instance, positive values are
assigned to piped water inside house, iron sheets, motor vehicle, cement floor,
etc. On the other hand, low or negative values are assigned to traditional pit
latrine, grass/thatched roof, borehole/well, etc. Because these variables are
dichotomous, the weights have an easy interpretation: a move from 0O to 1 (i.e., a
move from “no ownership” to “owning” an asset) changes the index by the
amount of SF/SD (ratio of scoring factor to standard deviation —column four of
each year). For example, in 1987 and 1998, a household that has piped water
inside the house has an asset index higher by 0.735 and 3.435 respectively than
one that does not have piped water inside. Owning a bicycle raises a
household’s asset index by 0.054 in 1987 and 0.004 in 1998. The distribution of
the remaining variables can be interpreted in a similar manner.

The number of households having access to certain assets that are
comparable between 1987 and 1998 shows that on average there has been either
an increase or a decrease in access to those assets between the two censuses. For
example, in Table 1, 11.5% of households owned bicycles and this proportion
rose to 80.6% in 1998. About 14% had access to water from a borehole in 1987
whereas in 1998 this proportion declined to a low of 8.1%. 40% of household
heads had at least primary education in 1987 whereas in 1998 this proportion
rose to 64%. Similar analysis was done for the 20 overlapping asset indicators
which are reduced to 10 and the results (not reported here) are consistent with
those obtained in Table 1 in terms of the magnitude of the scoring factors.

The mean distribution of household SES by place of residence is provided in
Appendix Table Al. For household assets that are comparable between 1987 and
1998, the results are similar to those reported in Table 1; that is, there has been
an increase or a decrease in the proportion of households owning certain assets
over the 11-year period. This finding (i.e., increase or decrease in assets) is also
true on average for the urban areas. Regional variations in asset ownership are
provided in Appendix Table A2. The distribution of variables in 1987 and 1998
shows similar patterns between the census years and for each region as reported
in Table 1 and Appendix Table A1.
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Table 1: Scoring Factors (SF) of Principal Components Analysis and Summary Statistics of Household Characteristics
for All Households, Malawi 1987 and 1998

1987 1998
Characteristics SF Mean SD SE/SD SF Mean SD SF/SD
Piped water within household 0.086 0.014 0.117 0.735 0.237 0.005 0.069 3.435
Piped water outside 0.072 0.027 0.163 0.442 0.076 0.018 0.134 0.567
Communal standpipe 0.033 0.185 0.388 0.085 -0.015 0.038 0.192 -0.078
Borehole/Well -0.005 0.141 0.348 -0.014 -0.048 0.081 0.272 -0.176
Iron sheet roof 0.181 0.148 0.355 0.510 - - - -—-
Concrete/ Asbestos roof 0.038 0.005 0.070 0.543 - --- - -
Grass/ Thatched roof -0.187 0.842 0.365 -0.512 - - - -—-
Concrete/Burnt bricks wall 0.148 0.117 0.322 0.460 - - - -
Mud/Unburnt bricks wall -0.113 0.793 0.405 -0.279 - -—- - -
Cement floor 0.190 0.108 0.311 0.611 - - - ---
Mud floor -0.190 0.887 0.317 -0.599 - - - ---
Flush toilet --- - - - 0.247 0.007 0.082 3.012
VIP Ventilated toilet - - - - 0.039 0.003 0.055 0.709
Traditional pit latrine - --- - - -0.088 0.206 0.405 -0.217
Toilet/Pit latrine exclusive 0.033 0.520 0.500 0.066 - - - -
Toilet/Pit latrine shared 0.040 0.136 0.343 0.117 - - - -
Household owns motor bike 0.041 0.005 0.071 0.577 - - - -—-
Household owns motor vehicle 0.061 0.007 0.085 0.718 - - - -
Household owns bike 0.054 0.115 0.318 0.170 0.004 0.806 0.396 0.010
Household owns radio 0.106 0.147 0.354 0.299 -0.070 0.591 0.492 -0.142
Head in Agricultural/Production 0.001 0.621 0.485 0.002 0.011 0.595 0.491 0.022
Head in Sales/Service/Clerical 0.015 0.016 0.125 0.120 -0.005 0.067 0.324 -0.015
Head in Professional 0.005 0.005 0.071 0.070 -0.001 0.000 0.015 -0.067
Head has primary+ education -0.001 0.396 0.489 -0.002 0.000 0.637 0.481 0.000
Electricity /Gas for cooking - - - - 0.235 0.004 0.066 3.561
Firewood/Charcoal for cooking - - - - 0.537 0.276 0.447 1.201
Paraffin for cooking - - - - 0.022 0.001 0.037 0.595
Electricity/Gas for lighting - - - - 0.257 0.010 0.100 2.570
Paraffin for lighting - - - - -0.195 0.260 0.438 -0.445

Source: Malawi 1987 and 1998 censuses
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Table 2. Mean Distribution of Variables within Households by Quintiles of the Living Standards Index, Malawi 1987

and 1998
Means
Characteristics 1987 1998
First Second Third Fourth Highest  First Second Third Fourth Highest
quintile  quintile  quintile  quintile  quintile  quintile  quintile  quintile  quintile  quintile
Piped water within household 0.000 0.000 0.000 0.003 0.106 0.000 0.024 0.000 0.000 0.000
Piped water outside 0.000 0.000 0.000 0.032 0.161 0.000 0.091 0.000 0.000 0.000
Communal standpipe 0.000 0.000 0.435 0.222 0.327 0.164 0.027 0.000 0.000 0.000
Borehole/Well 0.170 0.171 0.107 0.121 0.134 0.351 0.052 0.000 0.000 0.000
Iron sheet roof 0.000 0.000 0.000 0.150 0.915 - - - - -
Concrete/ Asbestos roof 0.000 0.000 0.000 0.004 0.032 -—- - -—- - -—-
Grass/Thatched roof 1.000 1.000 1.000 0.830 0.037 - - - -—- -
Concrete/Burnt bricks wall 0.000 0.000 0.000 0.176 0.630 - - - - -
Mud/Unburnt bricks wall 1.000 1.000 0.896 0.533 0.344 - - -—- - -
Cement floor 0.000 0.000 0.000 0.012 0.840 - - - - -
Mud floor 1.000 1.000 1.000 0.972 0.146 - - - - -
Flush toilet - - - - - 0.000 0.034 0.000 0.000 0.000
VIP Ventilated toilet - - - - - 0.000 0.015 0.000 0.000 0.000
Traditional pit latrine - - - - - 0.911 0.121 0.000 0.000 0.000
Toilet/Pit latrine exclusive 0.014 0.999 0.389 0.595 0.663 - - - - -
Toilet/Pit latrine shared 0.000 0.000 0.300 0.153 0.297 - - - -—- -
Household owns motor bike 0.000 0.000 0.000 0.005 0.033 - - - - -
Household owns motor vehicle 0.000 0.000 0.000 0.003 0.052 - - - - -
Household owns bike 0.000 0.000 0.137 0.233 0.268 0.335 0.694 1.000 1.000 1.000
Household owns radio 0.000 0.000 0.000 0.376 0.516 0.609 0.550 nc nc nc
Head in Agricultural/Production 0.733 0.728 0.553 0.696 0.396 0.549 0.590 0.612 0.610 0.612
Head in Sales/Service/ Clerical 0.000 0.000 0.040 0.018 0.022 0.071 0.059 0.068 0.068 0.068
Head in Managerial/ Professional 0.000 0.001 0.013 0.006 0.006 0.000 0.000 0.000 0.000 0.000
Head has primary+ education 0.427 0.412 0.374 0.376 0.392 0.737 0.656 0.597 0.598 0.596
Electricity /Gas for cooking - - - - - 0.000 0.022 0.000 0.000 0.000
Firewood/Charcoal for cooking - - - - - 0.986 0.392 0.000 0.000 0.000
Paraffin for cooking - - - - - 0.000 0.007 0.000 0.000 0.000
Electricity /Gas for lighting - - - - - 0.000 0.051 0.000 0.000 0.000
Paraffin for lighting - - - - - 1.000 0.298 0.000 0.000 0.000
Living standards index -0.567 -0.502 -0.411 0.087 2427 -0.285 0.658 nc nc nc
Source: Malawi 1987 and 1998 censuses Note: nc — not computed because of few observed cases
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We sort individuals by the asset index and establish cut-off values of the
population. These quintiles range from the lowest 20% to the highest 20% and
are summarized according to their classification in Table 2. The expectation is
that households in the highest quintile should have the highest mean values of
those variables that scored high on the asset index and this should progressively
decrease with the movement from the topmost quintile to the lowest quintile.
The results in Table 2 are consistent with our expectation. For example, in 1987
while 10.6% of the highest quintile had access to piped water inside the house,
none of the households in the lowest quintile had such access. Similarly in 1998,
while 2.4% of the households in the second quintile had access to piped water,
none of the households in the first quintile had access to it. A similar pattern is
also observed for roofing materials in 1987. While 91.5% of the households in
1987 in the upper quintile had roofs made of iron sheets, none had them in the
lowest quintile. All households in the lowest quintile in 1987 had roofs made of
grass compared to 3.7% in the upper quintile. Similar patterns are observed for
the other categories of household assets in both years.

A surprising finding, however, is the distribution of the variables across
quintiles in 1998. The distribution for all variables except the household
durables is concentrated in the first two quintiles of the LSI which implies that
the differences between the quintiles are small. The LSI on average ranges from
-0.567 units among the lowest 20% of the households to 2.427 units among the
highest 20% in 1987 whereas in 1998 it ranges from -0.285 among the lowest 20%
of the households to 0.658 among the households in the second quintile.” The
difference in the average index between the richest 20% and the poorest 20% of
the households is 2.994 (i.e., 2.427-(-0.567)) for 1987 and 0.943 (i.e., 0.658-(-
0.285)) in 1998 suggesting that the differences between the poor and rich is
growing smaller over time. The reader is reminded here that the classification of
“richest” and “poorest” households does not follow any of the usual definitions
of poverty but is based on the scoring factors obtained from PCA (see Sahn and
Stifel 2000; Filmer and Pritchett 2001).

Multivariate Analysis of Living Standards on Child Mortality

To assess the effect of different levels of living standards, we estimate a separate
negative binomial regression model of child mortality on living standards based
on the quintiles for each census year and in separate models control for other
variables such as age and education of the mother, place of residence, and
occupation of head of household. And as indicated earlier, we expect child
mortality to be lowest in rich compared to poor households and the differences
between the rich and poor households should be stronger in 1998 than in 1987.

To assess the relationship between LSI and child mortality, we ran three
separate models for 1987 and 1998 with the number of children dead as the
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outcome variable and LSI as the main predictor variable of interest. Results of
these analyses are presented in Table 3. The first model of each year only
considers the baseline effect of the LSI on the index of child mortality at the
household level. In model 2 we add age, education of the mother, and place of
residence whereas model 3 finally adds the occupation of the head of household.

Table 3: Negative Binomial Regression of Probability of Childhood Mortality
on the Estimated Level of Living Standards Index, Malawi 1987 and

1998
1987 1998

Variables Model 1 Model 2 Model 3 Modell  Model 2 Model 3
Living standards index

First quintile 1.000 1.000 1.000 1.000 1.000 1.000

Second quintile 1.016** 1.015** 1.015** 1.058*** 1.027%** 1.026***

Third quintile 0.894%** 0.896*** 0.960*** 1.098*+* 1.053*** 1.049**+*

Fourth quintile 0.929%** 0.940*** 0.966*** 1.107%** 1.055*** 1.051%**

Highest quintile 0.885*** 0.895%** 0.944** 1.098*** 1.054*** 1.050%**
Age

15-19 1.495%** 1.497%** 1.087+** 1.099%**

20-24 1.000 1.000 1.000 1.000

25-29 0.606*** 0.605*** 1.152%** 1.177%*

30-34 0.431%** 0.430%** 1.217%+* 1.251%**
Education of mother

No schooling 1.000 1.000 1.000 1.000

Primary 0.957%** 0.957%** 0.809*** 0.839%**

Secondary + 0.665*** 0.662*** 0.489*** 0.555***
Place of residence

Urban 1.000 1.000 1.000 1.000

Rural 1.052%*+* 1.036*** 1.010** 0.994
Occupation of head of household

Agriculture 1.000 1.000

Production 0.706*** 0.996

Sales 0.630*** 0.687***

Services 0.160*** 0.879%**

Professional 0.291%** 0.763***

Clerical 0.094*** 0.477%**
N 1161453 582200 582200 1694552 1223230 978293
Likelihood ratio chi2 1095.32 37023.92 46436.55 1652.68 17285.56 13526.95
Prob > chi2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

*p<05; ***p<001

The total effect of LSI on child mortality shows that in 1987 mortality declines
with the level of LSI, that is, as we move from the lowest quintile to the highest
quintile, the risk of mortality is reduced (p<.001). For example, model 1 in 1987
shows that the risk of mortality is reduced by 7% in the fourth quintile and
further reduced by 12% in the highest quintile. In model 2 of 1987, after
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controlling for age, education, and place of residence, the risk of mortality is
reduced as we move toward the high levels of LSI. In addition, we see that the
risk of mortality increases for young mothers compared to those aged 20-24.
Child mortality is low for mothers who are older. For example, the risk of
mortality declines by about 39% and 56% for women aged 25-29 and 30-34
respectively. The effect of education on child mortality shows lower mortality
for children whose mothers are educated than those who are not. The risk of
mortality is also higher for people in the rural areas than their urban
counterparts. In model 3 of 1987, the effect of LSI on child mortality is still
robust and maintains the same direction, that is, lower mortality as we move
from poor to rich quintiles. The risk ratios after controlling for the other
variables are similar to model 2. Occupation of the head of household has a
significant effect on child mortality. When the head of household is in the
production category, mortality is reduced by about 29% and further reduced by
about 37% for those engaged in sales compared to those in agriculture. Those
who do service work experience about 84% reduction in child mortality.
Professionals and clerks have a 71% and 91% reduction in child mortality
respectively.

Although the baseline effect of LSI on child mortality is significant in 1998,
the results are contrary to what one would predict. Mortality is about 6% higher
among households in the second quintile than those in the first quintile and the
risk increases to about 10% as we move toward the highest quintile. In model 2
when we control for age, education, and place of residence, the results show that
the effect of the LSI is still robust and in the same direction as in the baseline
model. However, child mortality is higher among almost all women which is
contrary to the results in 1987. This result is persistent: in models 2 and 3,
children of older mothers experience high mortality whereas children of highly
educated women have low mortality. Although people in the occupations
considered better off than those in the agricultural category experience a
reduction in the risk of child mortality, the reduction is less than that observed
in 1987. These results suggest that in 1998, mortality is concentrated in the
richest households and this is also consistent with (1) the results of the baseline
effect of LSI on child mortality, and (2) findings from other surveys such as the
Malawi 2000 DHS (National Statistical Office [Malawi] and ORC Macro 2001)
that have found increased mortality among households in Malawi (apparently
due to HIV/ AIDS) irrespective of the level of SES.8

The relationship between mortality risk ratios and the LSI (model 1 only) for
the two censuses is displayed in Figure 1.
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Figure 1: Relationship between Living Standard Index and Risk of Child
Mortality, Malawi 1987 and 1998

For 1987, the graph shows a negative relationship between childhood mortality
and living standards. The chances of survival are higher among households in
the higher level of SES than those in the lower levels of the LSI. The 1998 results
show an increase in the risk of mortality between the SES groups.

Although there are no data in this study to explain the unexpected
distortion in the effect of the LSI on child mortality in 1998, these results might
suggest the impact of HIV/AIDS on the mortality pattern. The HIV/AIDS
epidemic has an enormous impact first on adult mortality and subsequently on
child survival (Lopez 2000). The adult HIV seroprevalence in Malawi is about
15% (UNAIDS 2003) and there is already evidence of an increase in child
mortality between 1992 and 2000 apparently due to HIV/AIDS (National
Statistical Office [Malawi] and ORC Macro 2001). If HIV/AIDS is a probable
candidate in the observed distortion, then the results are in the expected
direction. For example, if AIDS mostly affects the rich households—because
they have resources that may initiate risky behaviors,’ e.g., having sex with
prostitutes or other partners—then in the absence of antiretroviral drugs, any
children born to women (who are infected) would eventually die due to the
associated effects of HIV/AIDS such as loss of income and degrading health. In
addition, HIV/AIDS prevalence is high in the prime age groups (15-50) and one
would expect that children born to HIV+ women in this age range would have a
high probability of dying.
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The results reported so far are based on the household asset indicators that
are different (non-overlapping) for the two census years. In order to find out
whether the estimates obtained using the LSI based on the non-overlapping
asset variables and the LSI based on the overlapping asset variables are
consistent, separate analyses are presented in Appendix Table A3. Results show
that there are no huge differences in the magnitude of the estimates in the two
censuses. A summary of Appendix Table A3 is displayed in Appendix Figure
A1 which shows a near-overlap in the curves for both census years.

Discussion

In this chapter, the relationship between living standards and child mortality
has been estimated without income or expenditure data but instead by using
household asset variables. Principal components analysis provides plausible
weights for an index of assets to serve as a proxy for SES or wealth. An index of
living standards was created and households were categorized into five social
status or poverty groups and then the relationship between these groups and
child mortality was explored. In Malawi, this approach produces meaningful
results (at least for 1987), which are consistent with earlier studies on the
negative association between wealth and child mortality (e.g., Das Gupta 1997;
Bawah 2002). When the asset index is applied to the 1987 census data, the results
show an increase in mortality for children who come from poor households.
However, the results in 1998 differ from those in 1987 in that child mortality is
higher among the rich households in 1998 and also among middle-aged women.
We argue that based on the magnitude of the HIV/AIDS prevalence in Malawi
and given the timing of the 1998 census in the stage of the AIDS epidemic, and
also consistent with findings of high mortality in all households and high social
class groups in Malawi (Bollinger, Stover, and Palamuleni 2000; National
Statistical Office [Malawi] and ORC Macro 2001; Harries et al. 2002; National
AIDS Commission [Malawi] 2003), the shift in the effect of the LSI on child
mortality may be attributed to this deadly disease. In brief, these studies confirm
the fact that AIDS has had (and is still having) serious economic impact on
households. The epidemic is expected to increase the death rate at all ages with
the most severe impact observed among adults in the prime working ages and
among children under age 5.

The results of this study suggest that in African populations such as Malawi,
where information on income or other direct measures of SES are scarce,
employing information on household characteristics can provide researchers
with valuable insights into other socioeconomic outcomes such as morbidity,
utilization of health facilities, fertility, and contraceptive use.

The kind of analysis employed in this paper often raises questions about the

suitability of the composite index of living standards as it relates to child
mortality; that is, what is the differential contribution of the individual variables
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in creating the living standards index. The most important thing to remember is
that the variables used in the analysis are viewed in their role as a proxy for SES.
The index is not conceptualized as representing the individual effect of these
variables on mortality but as a proxy for income. Although the index is weak in
capturing the effects of the two key determinants of modern mortality
improvements, that is, improvements driven by individual behavior—such as
good nutrition as a result of rising income (McKeown, Record, and Turner
1975)—and changes driven by public health measures, this index captures the
combined effect of these two key determinants at least in settings with limited
data on income measures.

Notes

1. At the time this research was conducted, the author was a doctoral candidate in
demography at the University of Pennsylvania, Philadelphia, USA.

2. Although these measures are deemed flawed to some extent, other research
indicates that inequality in income distribution in a nation, state, region, or
community is associated with higher morbidity and mortality rates, over
and above the impact of the average socioeconomic level (e.g., Robert, 1999
and references therein).

3. Purchasing power parity (PPP) is a theory that states that exchange rates
between currencies are in equilibrium when their purchasing power is the
same in each of the two countries. This means that the exchange rate
between two countries should equal the ratio of the two countries' price
level of a fixed basket of goods and services. When a country's domestic
price level is increasing (i.e., a country experiences inflation), that country's
exchange rate must depreciate in order to return to PPP
(http:/ /fx.sauder.ubc.ca/PPP.html); accessed 2 June 2004.

4. Principal components analysis is a statistical technique for data reduction.
The method helps the researcher to reduce the number of variables in an
analysis by describing linear combinations of the variables that contain most
of the information in the original variables (see Dunteman, 1989 and
StataCorp, 2001 for a detailed description).

5. In this model, the dependent variable is believed to be generated by a
Poisson-like process that accounts for unobserved heterogeneity, except that
the variation is greater than that of a true Poisson. This extra variation is
referred to as overdispersion (Allison, 1999) and can arise when the model is
not well specified (missing variables), there are outstanding outliers, or the
independence assumptions of the Poisson counts are violated. Poisson’s
major property is that for any given set of covariates, the variance of the
outcome variable is equal to its mean. The problem with this property is that
it does not behave like this in practice since the variance tends to exceed the
mean. In addition, the Poisson model does not account for the effect of
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unobserved heterogeneity and this leads to overdispersion. When
overdispersion is present, standard errors are biased leading to an inflation
of test statistics and widening of confidence intervals. A way to circumvent
this problem is to model the negative binomial model by including an error
term that accounts for unobserved heterogeneity (Allison 1999). The
advantage of the error term is that it captures the unobserved variables that
have not been included in the specified model. In addition, the error term is
independent of the measured variables and also has a standard logistic
distribution. For further details about estimation of negative binomial
regression see Allison (1999).

6. Although the LSIs have different components in the two years (based on the
unique variables), we still can compare the top and bottom quintiles
between the two years. It all depends on how one interprets these changes.
If one is comparing child mortality (as is the case in this chapter) in the top
and bottom quintiles in the two years, as long as one thinks that the asset
index is reasonable (and we do think so) in each year, one is justified in
making statements like “child mortality in the top quintile has gone down”
and so on. What is unknown, however, is whether the average standard of
living (or to be simple, income) has gone up or down for this group. These
statements are made relative to other people in the same year —albeit fixing
the part of the distribution we are looking at in the two years. Further, we
present our analysis based on overlapping and non-overlapping assets in
the two censuses and this provides some leverage for our comparison.

7. These values have been standardized to mean zero and variance one.

8. We compared the findings from the census data with those from the Malawi
1992 and 2000 DHS. The results are the same: child mortality is higher
among rich households in 2000 than it was in 1992.

9. This is the case in Malawi as reported in Harries et al. (2002) who found
high AIDS- and Tuberulosis-related deaths among the rich and highly
educated. Ankrah (1991) reports that AIDS is called a disease of poverty.
Poverty causes work migration and urban drift, and it causes women to
engage in risky sexual practices.
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Appendix Figure Al. Relationship between LSI and Risk of Child Mortality
Based on Non-Overlapping and Overlapping Asset
Variables, Malawi 1987 and 1998

Risk ratios

First quintile Second quintile Third quintile Fourth quintile Last quintile
Quintile

——1987 —il- 1998 1987 Overlap 1998 Overlap
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Appendix Table Al: Mean Distribution of Household SES Variables by
Place of Residence, Malawi 1987 and 1998.

Means
Characteristics 1987 1998
Rural Urban Rural Urban

Piped water within household 0.015 0.008 0.004 0.104
Piped water outside 0.027 0.026 0.031 0.291
Communal standpipe 0.185 0.179 0.097 0.389
Borehole/Well 0.140 0.152 0.307 0.101
Iron sheet roof 0.149 0.135 - -
Concrete/ Asbestos roof 0.005 0.003 -—- -
Grass/Thatched roof 0.840 0.857 -—- -—-
Concrete/Burnt bricks wall 0.117 0.120 - -
Mud/Unburnt bricks wall 0.794 0.778 --- ---
Cement floor 0.110 0.095 --- ---
Mud floor 0.885 0.901 - ---
Flush toilet - - 0.007 0.143
VIP Ventilated toilet - - 0.007 0.039
Traditional pit latrine - - 0.712 0.772
Toilet/Pit latrine exclusive 0.528 0.452 -—- -—-
Toilet/Pit latrine shared 0.138 0.125 -—- -—-
Household owns motor bike 0.005 0.004 - -
Household owns motor vehicle 0.007 0.005 --- ---
Household owns bike 0.116 0.103 0.331 0.257
Household owns radio 0.149 0.132 0.630 0.319
Head in Agricultural/Production 0.598 0.831 0.548 0.587
Head in Sales/Service/Clerical 0.016 0.012 0.067 0.046
Head in Managerial/Professional 0.005 0.004 0.000 0.000
Head has primary+ education 0.361 0.719 0.733 0.760
Electricity /Gas for cooking --- --- 0.003 0.105
Firewood/Charcoal for cooking - - 0.976 0.860
Paraffin for cooking - - 0.002 0.024
Electricity /Gas for lighting - - 0.009 0.224
Paraffin for lighting - - 0.931 0.729

Source: Malawi 1987 and 1998 censuses
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Appendix Table A2: Mean Distribution of Household SES Variables by

Region of Residence, Malawi 1987 and 1998.

Means
Characteristics 1987 1998
North Center South North Center South

Piped water within household 0.012 0.143 0.014 0.016 0.016 0.018
Piped water outside 0.018 0.022 0.033 0.069 0.042 0.081
Communal standpipe 0.213 0.089 0.253 0.162 0.091 0.164
Borehole/Well 0.108 0.171 0.125 0.224 0.287 0.291
Iron sheet roof 0.096 0.126 0.175 - - -
Concrete/ Asbestos roof 0.004 0.004 0.006 -—- -—- -—-
Grass/ Thatched roof 0.891 0.865 0.814 - - -
Concrete/Burnt bricks wall 0.119 0.099 0.131 - - -
Mud/Unburnt bricks wall 0.732 0.818 0.786 - - -
Cement floor 0.080 0.094 0.125 - - -
Mud floor 0.912 0.901 0.870 - - -
Flush toilet - - - 0.019 0.022 0.026
VIP Ventilated toilet - - - 0.014 0.007 0.013
Traditional pit latrine - - - 0.760 0.709 0.719
Toilet/Pit latrine exclusive 0.553 0.497 0.530 - - -
Toilet/Pit latrine shared 0.119 0.122 0.151 - - -
Household owns motor bike 0.004 0.005 0.006 - - -
Household owns motor vehicle 0.004 0.008 0.008 - - -
Household owns bike 0.070 0.105 0.131 0.284 0.332 0.322
Household owns radio 0.146 0.140 0.152 0.588 0.620 0.567
Head in Agricultural/Production  0.977 0.881 0.462 0.495 0.527 0.591
Head in Sales/Service/ Clerical 0.015 0.028 0.010 0.071 0.067 0.060
Head in Managerial / Professional ~ 0.008 0.008 0.003 0.000 0.000 0.000
Head has secondary 0.640 0.420 0.328 0.796 0.816 0.650
Electricity /Gas for cooking - - - 0.008 0.016 0.017
Firewood/ Charcoal for cooking - - - 0.980 0.961 0.958
Paraffin for cooking - - - 0.002 0.006 0.004
Electricity /Gas for lighting - - - 0.026 0.031 0.041
Paraffin for lighting - - - 0.919 0.895 0.912

Source: Malawi 1987 and 1998 censuses
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Appendix Table A3: Negative Binomial Regression of Probability of
Childhood Mortality on the Estimated Level of Living
Standards Index Based on Overlapping Asset
Variables, Malawi 1987 and 1998

1987 1998

Variables Model 1 Model 2 Model 3 Modell Model 2 Model 3

Living standards index

First quintile 1.000 1.000 1.000 1.000 1.000 1.000
Second quintile 0.992 0.994 0.997 0.948***  (0.983*** 1.047%**
Third quintile 0.945%+* 0.956*** 0.996 1.046%*  1.033*** 1.053%**
Fourth quintile 0.964*** 0.975%** 1.001 1.042%%*  1.029*** 1.051***
Highest quintile 0.951*** 0.966*** 0.993 1.043%*  1.027*** 1.046%+*
Age
15-19 1.494%+* 1.496*** 1.086*** 1.099%**
20-24 1.000 1.000 1.000 1.000
25-29 0.606*** 0.605%** 1.150%** 1.178*+*
30-34 0.430%** 0.430%** 1.216%** 1.252%**
Education
No schooling 1.000 1.000 1.000 1.000
Primary 1.043%** 1.043%+* 0.808*** 0.840%**
Secondary + 1.335%** 1.338*** 0.490%** 0.556***
Place of residence
Urban 1.000 1.000 1.000 1.000
Rural 1.049*** 1.035%** 1.016*** 0.9999

Occupation of head of household

Agriculture 1.000 1.000
Production 0.704%** 0.997
Sales 0.615%** 0.679***
Services 0.156*** 0.868***
Professional 0.285*** 0.753***
Clerical 0.092%** 0.471%**
N 1161453 582200 582200 1694552 1223230 978293
Likelihood ratio chi2 183.55 36673.01 46287.51 1499.93 17232.61 13559.52
Prob > chi2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

**p<05; ***p<001
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