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Abstract

Housing characteristics and household possessions such as sources of water; type of toilet
facilities; housing construction materials; and household possessions like radio, television, and
animal possessions, often reflect the socioeconomic status of households, especially in
developing countries where income data are lacking. It is possible therefore, to use these
variables together or individually to proxy for household wealth or socioeconomic status. This
is because the type of houses people reside in and their possessions tend to speak to their
economic ability or purchasing power. We treat the variables together as a proxy for economic
status to create a composite poverty index and employed this index in multivariate model to
examine its association with childhood mortality in three southern African countries. The
results are reassuringly consistent with expectation, both simply by examining the mean
distribution of the variables by the socioeconomic groups and also by the relationship of the
index to childhood mortality in a multivariate regression model. The chances of childhood
mortality decreased consistently with higher levels of the socioeconomic status index.

Introduction

The demographic literature is replete with studies demonstrating the
significance of household characteristics and possessions on different
demographic outcomes (Hobcraft, McDonald and Rutstein, 1984; United
Nations, 1985; Cleland and van Ginneken, 1988; Sastry, 1996; Muhuri, 1996;
Ayad, Barrére and Otto, 1997; Montgomeryet al., 2000; Filmer and Pritchett,
2001). In many of these studies, household characteristics such as source of
water; type of toilet facilities; housing construction materials; and household
possessions like radio, television, and animals are either conceived as
indicators of economic status (and could therefore influence demographic
outcomes indirectly) or are thought to have direct effect, such as, for
example, water and toilet facilities on mortality. Different researchers have
adopted various approaches in their use of these variables for demographic
analysis depending on their conceptualization of the relationship between
the particular variable and the outcome of interest. Because of the possibility
of dual roles (direct and indirect effects on the outcome variable), some
researchers either examine the effect of each of the variables separately or
treat them together as mimicking socioeconomic status by creating a
composite index.




African Population Studies Supplement B to vol 19/Etude de la population africaine Supplément B du vol.19

In this paper, we treat these variables together as a proxy for economic
status and therefore use them to create a poverty index and subsequently
employ this index in a multivariate model to examine its association with
childhood mortality in three southern African countries. Our
conceptualization is based on the fact that the level of socioeconomic status
does make a difference in terms of child survival and since for most of these
countries we do not have credible income data (which are often used as a
measure of socioeconomic status), we could use these variables as proxies
for socioeconomic status. The reason is simple: in Africa, the type of
household that one lives in and material possessions owned by the
household speak to the economic status of members of the household in
terms of their economic abilities or purchasing power. It should be noted at
the outset that our interest is not so much in the direct effect of each of the
variables as it is in their combined effect as reflecting economic status.

Background

Traditionally, socioeconomic status at the national level is measured by the
level of income indexed crudely by either the gross domestic product (GDP)
or gross national product (GNP). However, these measures have historically
been found to be problematic in measuring economic status at the micro-
level because of their inability to capture adequately the notion of well-being
at the individual or household level (Todaro, 1978; Sen, 1987, Mazumdar,
1999). The use of per capita gross national product (GNP) as an indicator of
human well-being, for example, was discovered in the 1960s to be
inadequate, leading to a redefinition of well-being by economists and
development theorists to include poverty reduction, reduced inequality, and
decrease in unemployment (Todaro, 1978). Sen (1985; 1987 and 1992) has
argued repeatedly that measures of standard of living must capture
happiness, utility, and choice; the ultimate objective being to enhance the
well-being of people. He has particularly been very critical of the undue
emphasis on income as a measure of well-being and instead advocated a
basic needs approach using social indicators such as freedom of choice, the
quality of the physical environment, etc. The United Nations (UNDP, 1990)
also suggested the use of a human development index (HDI), which in
principle also emphasizes the basic needs approach. In particular, the HDI
places emphasis on human longevity as reflected in life expectancy,
acquisition of knowledge in terms of level of literacy, and access to resources
for a decent standard of living (UNDP, 1990).

In line with the principles of the basic needs or human well-being
approach, various questions on household characteristics or possessions
conceptualized to reflect socioeconomic status were included in the 1970
round of censuses and subsequently, with the hope that these will help
measure differences in the level of socioeconomic status among households
in different countries (United Nations, 1985). Recently, the World Bank has
also started conducting what they term Living Standard Surveys
(http:/ /www.worldbank.org/html/prdph/Isms/lsmshome.html) in several
developing countries modelled along lines similar to those of the census




Ayaga A. Bawah& Tukufu Zuberi: Socioeconomic Status and Child Mortality

modules with the aim of capturing information that could give indications
on socioeconomic well-being in countries where income data are either not
available or are unreliable.

The basic idea is that households with pipe-borne water; water closet
(WCQ)/flush toilet; electricity for cooking or lighting energy; such durable
consumer items as TV, radio, and animals; and are constructed with
“modern” materials are likely to be “richer” than those without these
facilities or those that rely on public toilet or use water from public sources,
wells, rivers, and other community sources, etc. This is because in many
cases possessing these facilities reflects the household’s ability to afford
them (although ability can be constrained in some cases because the basic
infrastructure does not exist in the community, one of the methodological
constraints we shall be discussing). It is possible then to use these variables,
either individually or as an aggregate, to differentiate households on the
basis of their level of economic well-being.

A number of African censuses have collected information on some of
these household-level variables, in addition to individual-level
characteristics. The information collected usually includes such individual-
level characteristics as education and occupation of household members and
their sex, and such household- or community-level variables as place of
residence; type of building materials; availability of electricity; source of
drinking water; type of toilet facilities; type of cooking fuel; and possession
of certain household items such as television, radio, and animals (e.g., cattle,
sheep, goats,). Information is also collected on the classic Brass-type
questions— the number of children ever born, those who are dead, and/or
those still surviving to women reported in the household. We use
information from the 1991 population census of Botswana, the 1996 Lesotho
census and the 1990 census of Zambia archived by the African Census
Analysis Project (http://www.acap.upenn.edu) to create a composite index
of living standards or poverty and examine the association between this
index and childhood mortality in the three countries. We do not intend to
compare the indexes across the three countries because of possible
differences in the definition of the variables and due to the fact that some
variables are specific to some countries.

Theoretical Perspective

The level of socioeconomic development has been recognized to play a
critical role in mortality decline in historical Europe (McKweon and Record,
1962; McKweon, Record and Turner, 1975; McKweon, 1976). In their famous
article “An interpretation of the decline of mortality in England and Wales
during the twentieth century,” McKweon, Record, and Turner (1975)
attributed the decline to “rising standards of living” (p. 391). As in the case
of historical Europe, studies in developing countries have also demonstrated
the effect of socioeconomic status variables on childhood mortality (Tabutin
and Akoto, 1992; Cleland and van Ginneken, 1988; Hobcraft, McDonald and
Rutstein, 1984; United Nations, 1985). For instance, in a detailed and
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elaborate 15-country study the United Nations (1985) demonstrated a
positive association between socioeconomic status variables such as income,
work status of mothers, characteristics of housing, including toilet and water
supply facilities, and child survival in developing countries.

Mosley and Chen (1984) elaborated a conceptual framework articulating
the relationship between socioeconomic and biomedical factors on child
health and mortality. The novelty of the proximate determinants framework
suggested by Mosley and Chen is that mortality, as an endpoint, is
influenced by both biomedical and socioeconomic factors, suggesting an
integrated approach to the study of child health and survival
Unfortunately, examining the effects of the biological or biomedical factors
on child health often requires direct measurement of these factors in the
field. For example, we can estimate the effects of malnutrition by using
anthropometric measures such as taking weights of children, measuring
their heights and upper arm circumferences, and in some cases taking blood
samples to measure hemoglobin levels. On the other hand, in the social
sciences it is relatively easier to collect information on the social and
economic background of respondents in surveys and censuses. These
socioeconomic background variables could serve as proxies for measuring
the well-being of the population within households. These variables are
assumed to measure the background in which children are conceived, born,
or live.

Our conceptualization in this paper builds on the relationship
established by Mosley and Chen (1984). We posit that socioeconomic status
information collected in various censuses in Africa serve as proxies for living
standards. That is the type of water source used in the household, type of
energy source for cooking or lighting, or the type of toilet facilities used by
members of a household, may be indicative of the economic status of that
household. We create a composite measure of household socioeconomic
status from these items and examine the association between this measure
and child health or mortality in Botswana, Lesotho, and Zambia.

Creating the Socioeconomic Index and Related Issues

Creating a composite index presents several challenges. Lumping together
different variables to create a composite index assumes implicitly that the
different variables have the same effect on the outcome of interest. That may
not be the case, which leads to a natural question—how do we sort out the
differential contributions of the variables in order for this to reflect in the
composite index? Duncan (1984) has argued that the problem associated
with the creation of a composite index is next to impossible to solve since, in
his view, this has to do with combining “intrinsically heterogeneous
components.”

Several approaches have been proposed for creating composite indexes
(Ayad, Barrere and Otto, 1997; Montgomery et al., 2000; Filmer and Pritchett,
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2001). The approaches suggested range from one extreme of creating a
simple index by assigning equal weights to the variables employed in the
index, to the other extreme where each variable is considered as an
independent variable in a regression model, which implicitly weights the
variables. Although none of the approaches suggested can be taken as the
best one, we find the principal component analysis approach (Dunteman,
1989; Filmer and Pritchett, 2001) particularly appealing because of its ability
to deal with the issue of assigning weights to the variables in constructing a
composite index.

Principal component analysis is a statistical procedure that linearly
transforms a large set of variables into a smaller number of uncorrelated
variables that retain most of the information contained in the original set of
variables (Dunteman, 1989; Filmer and Pritchett, 2001). This method is
attractive because it is able to determine mathematically the weights that
will maximize the variation in the linear composite (Dunteman, 1989).
Assuming that we have a k set of socioeconomic status variables xi, x2,...,x%,
in each household these can be linearly transformed into a one-dimensional
socioeconomic status variable y, y=apx;taxo+...+axy, the ai, az,...ar being
weights applied to each variable. The linear composite or principal
components are ordered such that the first few principal components tend to
explain most of the variation in the original set of variables. The first
component, which is a linear combination of all the variables (x), is
represented as:

k
Y, = a,X +a,X, +..+a, X = Zalixi.
i=1

The second largest component orthogonal or conditional on the first is then
given as:

k
Y, = 8y X, + 8y Xy o+ Ay X, = ZaZixi.
i=1

This means that y; and y. are linearly independent and the weight vectors
(1ii, a2, i=1, 2, 3...K) are constrained to sum up to one respectively. A third
and higher number of components can be extracted as in y; and y, above
until most of the variation is explained. After extracting the factor loadings,
principal component analysis allows us to score these in order to create
linear composites normalizing each variable (x) by its mean and standard
deviation across households.  Appendix Table Al shows the variables
used for the analyses by country.

Table 1 below reports the scoring factors of the principal component
analysis and summary statistics of the various variables. Each variable is
dichotomous; therefore the mean and standard deviations range between 0
and 1. As can be observed in the first column under each country, there is a
pattern in the factor scores. High positive scores are assigned to variables
that are more likely to be associated with richer households and low or
negative weights to those that are more likely to be associated with poorer
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households. For instance, positive values are assigned to pipe water within
household, water closet/flush toilet, concrete or tile-walled households,
households that use electricity or gas as either lighting or cooking energy,
etc. On the other hand, low or negative values are assigned to households
that have borehole/well as their source of drinking water, use a pit latrine,
are built of mud or unburnt bricks, use paraffin or kerosene as their source
of cooking or lighting energy, etc.

Since all variables are dichotomous, if we divide the scoring factors by
the corresponding standard deviations, we can interpret the resulting
coefficient for each variable as the contribution of that variable to the
household’s assets or socioeconomic status index. Therefore, households
that have pipe-borne water on their premises are higher on the
socioeconomic status index by 0.33 in Botswana, 0.87 in Lesotho, and 0.45 in
Zambia, than households that do not have pipe-borne water on their
premises. Similarly, households that have water closet or flush toilet are
higher on the index by 0.42 in Botswana, 1.24 in Lesotho, and 0.42 in Zambia
than those households that do not use water closet or flush toilet. On the
other hand, households that draw their drinking water from either borehole
or well are lower on the socioeconomic status index by 0.28 in Botswana,
0.28 in Lesotho, and 0.18 in Zambia than households with piped drinking
water. In all three countries animal possessions do not contribute positively
to the socioeconomic status of households. This is surprising because in
many rural areas of Africa wealth is stored in domestic animals.



Table 1: Scoring Factors of Principal Component Analysis and Summary Statistics of Household Characteristics
and Possessions

Botswana Lesotho Zambia
Variable Scoring Mean Std.Dev. Scoring Scoring Mean Std.Dev. Scoring Scoring Mean Std.Dev. Scoring
Factors (SD)  Factor/SD Factors (SD)  Factor/SD Factors (SD)  Factor/SD

Piped water within household 0.147 0270 0444 0.332 0264 0102  0.302 0.874 0.146 0119 0323 0.453
Piped water outside -0.057 0557 0497 -0.115 0.030 0354 0478 0.064 0.031 0272 0.445 0.070
Borehole/well -0.078  0.087  0.282 -0.276 -0.136  0.373  0.484 -0.281 -0.084 0346 0476 -0.177
Water closet/flush 0142 0135  0.341 0417 0197  0.026  0.159 1.239 0.164 0186  0.389 0422
Pit latrine 0.048 0429 0495 0.097 0.150 0428 0495 0.304 -0.088  0.526  0.499 -0.176
Concrete/tile roof 0.068  0.068  0.252 0.269 - - - 0136 0.231 0.422 0.324
Iron sheets/ zinc roof 0.129 0.535 0.499 0.258 - - - 0.005 0.199 0.399 0.013
Concrete/tile/ asbestos wall 0.186 0.557 0.497 0.374 - - -—- 0.133 0.372 0.483 0.276
Mud/unburnt brick wall -0.184 0433 0495 -0.371 - - - -0.089  0.348 0476 -0.186
Concrete/tile floor 0.168 0.636 0.481 0.349 - - -—- -— -— -—-
Electricity/ gas for cooking 0.152 0266  0.442 0.344 0.250  0.101 0.301 0.829 0.148 0100  0.300 0.495
Paraffin/kerosene for cooking 0.016  0.089  0.284 0.057 0103 0329 0470 0.218 -0.005  0.025  0.155 -0.035
Electricity/ gas for lighting 0.127 0100  0.300 0424 0235  0.033  0.179 1.314 0.163 0160  0.367 0.445
Paraffin/ kerosene for lighting ~ -0.037  0.682  0.466 -0.080 -0.056  0.519  0.500 -0.112 -0.134  0.749 0434 -0.310
Household owns cattle -0.024 0445 0497 -0.048 -0220  0.345 0475 -0.463 - - -
Household owns sheep -0.010 0.109  0.312 -0.034 -0192 0178  0.383 -0.501 - - -
Household owns goats - - - - - - -— - - -
Household owns donkey - -— - - -0207 0193  0.395 -0.525 -— - -
Household own radio - - - - 0117  0.646 0478 0.245 0.078 0387  0.487 0.160
Household owns television - - -— - -— — — - 0.099 0.044 0.206 0.479
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Sorting households on the basis of their scores on the various indexes, we
divided individuals within the households into quintiles ranging from the
lowest 20% (first quintile) through the topmost 20% (last quintile) and
summarized the mean distributions of the variables according to this
classification presented in Table 2. If the index significantly mimics household
socioeconomic status, we expect to see households in the topmost 20% having
the highest mean values for those variables that scored higher on the index and
this distribution should progressively decrease as one moves from the topmost
to the lowest 20%. The results presented in Table 2 are consistent with
expectation. For example, while 98% of the households in the highest 20% of the
population have piped water on their premises in Botswana, none of the
households in the lowest 20% have piped water on their premises. A similar
pattern obtains for both Lesotho and Zambia for the same item—47 and 57%
respectively for those in the topmost 20% as opposed to none in the lowest 20%.
Similar distribution patterns are also observed for such items such as flush
toilet, radio, and television. For example, while 71 and 20% of households in
Zambia in the topmost 20% of the population own radio and television
respectively, only 16% own radios and none own a television in the lowest 20%
of the households.

Overall, the average socioeconomic status index ranges from -1.20 units
among the lowest 20% of the households to 1.48 units among the topmost 20%
in Botswana, -1.21 in the lowest 20% in Lesotho to 1.48 in the topmost 20% in
Lesotho, and from -0.82 in the lowest 20% in Zambia to 1.79 units in the topmost
20%. The average difference in units of the index between the poorest 20% and
the richest 20% of the population is 2.75 for Botswana, 2.69 for Lesotho, and 2.61
for Zambia. It is important to note that the definition of poverty does not follow
the usual definitions, but is based on the factor scores obtained from the
principal component analysis.

Recognizing the considerable differences between rural and urban areas in
terms of the distribution of most of these items (variables) in many countries of
Africa, we considered separately the analyses for rural and urban areas.
Although the factor loadings and scores follow similar patterns for both the
rural and urban areas as the overall for all three countries (not reported), the
mean distributions show large differences between rural and urban areas by the
different categories of the household socioeconomic index reported in Appendix
Tables A2 and A3. For example, while just about 1% of the households in rural
areas in Zambia have a water closet toilet on their premises, more than 43% of
the households in the urban areas have a water closet toilet within the
household. Similarly, while fewer than 1% of households in rural areas possess a
television, more than 10% of households in urban areas possess one. The
distribution of these items is even more skewed among the different
socioeconomic status groups in the rural areas.



Table 2: Mean Distribution of Variables within Households by Quintiles of the Socioeconomic Status Index

Means

Variables Botswana Lesotho Zambia

First Second Third Fourth Top First Second Third Fourth Top First Second Third Fourth Top

quintile quintile quintile quintile quintile quintile quintile quintile quintile quintile quintile quintile quintile quintile quintile
Pipe within household 0.000 0.084 0.061 0.228 0.978 0.000 0.006 0.009 0.024 0.469 0.000 0.000 0.003 0.018 0.572
Pipe outside 0.523 0.611 0.890 0.743 0.016 0.202 0.279 0.378 0.539 0.375 0.000 0.204 0.157 0.591 0.408
Borehole/well 0.367 0.044 0.022 0.002 0.001 0.566 0.527 0.358 0.291 0.124 0.758 0.447 0.411 0.106 0.008
Water closet/flush 0.000 0.000 0.000 0.001 0.672 0.000 0.000 0.001 0.003 0.124 0.000 0.000 0.002 0.053 0.876
Pit latrine 0.070 0.274 0.601 0.899 0.301 0.202 0.279 0.261 0.636 0.792 0.864 0.588 0.445 0.636 0.097
Concrete/tile roof 0.000 0.008 0.042 0.062 0.227 - - - - - 0.000 0.011 0.043 0.320 0.781
Iron sheets/ zinc roof 0.009 0.197 0.803 0.907 0.760 - - - - - 0.088 0.152 0.173 0.367 0.214
Concrete/tile/asbestos wall 0.000 0.001 0.791 0.997 0.998 - - - - - 0.000 0.000 0.219 0.687 0.957
Mud/unburnt brick wall 1.000 0.966 0.196 0.002 0.000 - - - - - 0.913 0.506 0.200 0.087 0.036
Concrete/tile floor 0.000 0.257 0.935 0.995 0.994 — — — — —
Electricity/ gas for cooking 0.000 0.008 0.038 0.438 0.847 0.000 0.004 0.007 0.033 0.461 0.000 0.000 0.002 0.006 0.491
Paraffin/kerosene for cooking  0.009 0.047 0.090 0.227 0.071 0.068 0.159 0.295 0.642 0.477 0.021 0.025 0.021 0.043 0.015
Electricity/ gas for lighting 0.000 0.000 0.002 0.002 0.496 0.000 0.000 0.001 0.003 0.162 0.000 0.000 0.000 0.052 0.748
Paraffin/kerosene for lighting 0.573 0.879 0.795 0.407 0.577 0.549 0.570 0.400 0.500 1.000 0.981 0.776 0.774 0.212
Household owns (c)a7t?17e 0.630 0.354 0.502 0.377 0.361 0.873 0.525 0.169 0.091 0.069 - - - - -
Household owns sheep 0.151 0.084 0.146 0.086 0.081 0.629 0.159 0.047 0.031 0.025 - - - - -
Household owns goats - - - - - - - - - - - - - - -
Household owns donkey - --- --- --- --- 0.683 0.210 0.040 0.021 0.013 - - - - -
Household own radio --- --- --- - - 0.512 0.535 0.532 0.792 0.858 0.160 0.246 0.299 0.523 0.706
Household owns television - - - - - - - - - - 0.000 0.000 0.003 0.014 0.204

Socioeconomic index -1.204 -0.889 0.073 0.543 1.477 -1.206 -0.488 -0.090 0.305 1.479 -0.824 -0.606 -0.373 0.015 1.788




It might be argued that the socioeconomic status index may be influenced by
community variables such as electricity or water supply, and therefore these
variables should not be included in creating the index, since the ability of
individuals within households to use these facilities may be constrained if such
services are not available at the community level. While this argument might be
plausible, it is important to note that housing characteristics not related to these
community-level variables, such as type of construction materials, also show
clear differences in terms of both the factor scores and their mean distributions
among the different “poverty” groups of the index just as such community
variables do, suggesting that these variables indeed reflect socioeconomic status
within households. Furthermore, we argue that if such facilities are not
extended to the community, both the poor and the rich alike may be
constrained. On the other hand, we still find some households using such
facilities in spite of the fact that they have not been extended to those
communities, which suggests that these households are relatively wealthy ones
since they may be using stand-alone generating plants to generate energy both
for lighting and pumping water for domestic use.

An Application to Child Mortality

Returning to our theoretical model, we can argue that the level of childhood
mortality is a reflection of the level of poverty in a society. We hypothesize,
therefore, that mortality in childhood is likely to be higher among children in
households considered poor than those in richer or higher socioeconomic status
households. To ascertain whether this relationship is consistent with groups of
the socioeconomic status index, we applied the index in a regression model
estimating the likelihood of childhood mortality. If indeed the index does reflect
socioeconomic status, childhood mortality is likely to be higher among
households in the lower spectrum of the socioeconomic status groups than those
in the higher spectrum. In separate models, we controlled for basic
characteristics of women such as age and education and other factors such as
household size, occupation of the head of household, and place of residence.

The method employed is based on event count data—the negative binomial
regression model. This model is appropriate because the event of interest (child
mortality) is based on a count of the number of children who have died among
those ever born to women in households. The negative binomial model is based
on a Poisson distribution that takes into consideration unobserved heterogeneity
(Agresti, 1990; Long 1997; Allison, 1999; Hamilton, 2003). Assuming that y is a
variable that can only have a nonnegative integer, then the probability that y is
equal to r is given by:

ro-4
Pr(yzr):—/1 fl ,
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where r=0,1,2....n; A is the expected value of y; and r! is equal to r (r-1) (r-
2)...(1). The parameter A depends on a set of explanatory variables, which can
be specified in a simple Poisson model as:

log 4, = B, + BiXy + BoXip + o+ BeXi

Taking the log of A requires that its value is not less than 0 for any of the x’s
or f's. A major property of the Poisson model is that for any given set of values
on the explanatory variables, the variance of the dependent variable is equal to
its mean (E(y) = var(y))

In practice, however, this is often not the case. The variance usually tends to
be greater than the mean. Besides, the Poisson regression model does not take
into consideration the effects of unobserved heterogeneity so that the combined
effect of these problems often causes another problem called overdispersion.
The problem of overdispersion leads to an underestimate of the standard errors
thereby inflating the test statistics making the estimates inefficient (although
they may be consistent) (Long 1997). This problem can be corrected using the
negative binomial model, which incorporates an error term in the model to
account for unobserved heterogeneity specified as:

log A, =log(7) B, + BiXiy + BoXiy + o + B Xy + 0€,

The assumption here is that the dependant variable y; has a Poisson distribution
with expected value A; conditional on ¢; & having a standard gamma distribution
(Agresti, 1990; Long, 1997; Allison, 1999). The idea for the inclusion of ¢; is that
this captures the effects of unobserved variables excluded from the model. To
adjust for exposure, another term (log(7)) is included as an offset, whose
coefficient is constrained to 1. The variable used as an offset in this paper is
children ever born (CEB), which aims to account for the effect of fertility and
duration of exposure. The dependant variable is a count of the children dead.
The model is estimated using maximum likelihood procedures.

Results

For each country we ran three separate models using children dead as the
dependant variable, with the socioeconomic status index as the main predictor
variable of interest. Model I for each country considered only the gross effect of
the index on the chances of child survival or mortality at the household level
and models II and III controlled for the age and education of the mother and the
size of the household and the household head’s education respectively. The
results are reported in Table 3.

21
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Examining the gross effect of the association between the socioeconomic
status index and childhood survival, results of the negative binomial regression
show that the probability of dying in childhood decreases from the poorest (first
quintile) 20% of the population to the richest (last quintile) 20%. For instance,
comparing the chances of childhood mortality in Botswana between the poorest
20% of the population and the rest of the groups, it is observed that the risk of
childhood mortality is reduced by about 18% in the second quintile (second
poorest) and further down to about 62% in the last quintile (richest 20%)
compared with poorest. Similar patterns are observed for both Lesotho and
Zambia respectively, although the effect in those two countries is not as
dramatic as in the case of Botswana.

The pattern persists even when we control for other factors (models II and
III). It appears, however, that there is not much difference between the first two
socioeconomic status groups (i.e., those in the first and second 20% of the
population) in both Lesotho and Zambia because the chances of childhood
mortality are about the same for both groups in the two countries. Although it is
not possible to compare across countries directly, it seems there is more
disparity or inequality among the groups in Botswana than in either Lesotho or
the Zambia, a conclusion that can also be drawn from the average difference in
units of the index between the poorest 20% and the richest 20% of the
population in the three countries discussed earlier.

18
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Table 3: Results of Negative Binomial Regression Predicting the Probability
of Childhood Mortality According to their Estimated Level of
Socioeconomic Status

Variables Botswana Lesotho Zambia
Model Model Model Model Model Model Model Model Model
1 11 111 1 11 111 1 11 111
Socioecoomic status index
1st quintile 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2nd quintile 0.82%** 0.94** 0.94** 1.02 1.03 0.97 0.96 1.01 1.02
3rd quintile 0.65*** 0.85%** 0.85%** 0.86*** 1.03 0.94** 0.87%** 0.93%** 0.96*
4th quintile 0.54*** 0.78*** 0.77%** 0.78*** 0.94** 0.86*** 0.74%* 0.83*** 0.87%**
Last quintile ~ 0.38*** 0.63*** 0.61%** 0.66%** 0.85***  0.78*** 0.37%** 0.57%** 0.66***
Age
15-19 0.90* 0.92 0.91* 0.97 0.83*** 0.82%**
20-24 1.00 1.00 1.00 1.00 1.00 1.00
25-29 1.10%** 1.09%** 1.05** 1.05** 1.08*** 1.17%
30-34 1.16%* 1.17%* Ta1%*  1.17%** 1.06*** 1.22%%=
Education
No school 1.00 1.00 1.00 1.00 1.00 1.00
Primary 0.63*** 0.64*** 0.81***  0.81*** 0.90%** 0.91%**
Secondary+ 0.46*** 0.47%** 0.58***  (0.59*** 0.69*** 0.69***
Place of residence
Rural 1.17%* 1.18*** 1.08%**  1.14*** 1.03%** 1.07%**
Urban 1.00 1.00 1.00 1.00 1.00 1.00
Household size
Small 1.00 1.00 1.00
Medium 0.83%** 0.66*** 0.64***
Large 0.84*** 0.71%** 0.63***
HH Occupation
Managerial/ Prof 0.93 0.84*** 0.95*
Clerical 1.02 0.85%** 0.99
Sales 0.96 1.05 0.98
Service 0.99 1.06 0.94*
Production 1.04 1.05 0.97
Agriculture 1.00 1.00 1.00
N 138304 138304 138304 153225 153225 153225 62832 62832 62832
Likelihood
ratio chi2 1674.4 3117.3 3259.8 614.0 1100.5  2131.1 755.5 2018.1 3274.5

*p< 0.05 **p< 0.01 ***p< 0.001
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In Figure 1, we display the mortality rate ratios (risk ratios) by the
socioeconomic status index for the three countries. Note that the graphs present
results of the third model for each country, thus showing the net effect of the
socioeconomic status index since the third model in each case controls for the
other factors—the age and education of mothers, household size, occupation of
the head of household, and rural/urban residence. Clearly, the graph shows a
negative relationship between child mortality and socioeconomic status or
poverty. The chances of childhood mortality are lower at higher levels of
socioeconomic status than at lower levels of the index.

1,10
1,00 -
0,90 -
0,80
0,70
0,60
0,50
0,40
0,30 -
0,20 ‘ ‘ \ \ \
First quintile ~ Second quintile Third quintile Fourth quintile  Last quintile

Quintile

Risk ratios

‘—Botswana Lesotho = = Zambia‘

Figure 1: Relationship between Socioeconomic Index and Risk of Childhood
Mortality

With regard to the effect of the other variables, they all show the expected
relationships, except for age where children of mothers in age groups 15-19
appear to have lower chances of mortality compared to the other age groups.
This is surprising because children of women in this age category would seem to
be at a higher risk of mortality than their counterparts with older mothers, since
the majority of women in the 15-19-year age category may be first parity women
and may not be as experienced in child care as their older counterparts. Apart
from inexperience, their pelvises may not be as well developed such that their
children are more likely to be at higher risk of birth injury and other related
risks including malformation. The finding that these children have lower
mortality risks may be due to poor data; Preston and Haines (1991) noted that
results from women in this age group tend to be “erratic.” With regards to
household size, the results suggest that the chances of child mortality are lower
for medium and larger households than for children in smaller households, a
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result that is contrary to the views of the pro-Malthusian school, which argues
that larger numbers of people constrain resources, which may have an adverse
effect on survival. Nonetheless, the result makes sense because, all things being
equal, households where children die will decrease in size compared to those
where children survive. A household is classified as small if 5 or fewer people
reside in it, medium if between 6 and 10 people reside in it, and large if more
than 10 people reside in it. It should be noted, however, that the relationship
does not appear to be linear, as the risk ratio is slightly higher in the large
households than in medium households with reference to the smaller
households. It appears that the head of household’s occupation does not seem to
matter much except for those in managerial/ professional positions. On the other
hand, the effect of education as expected is very strong and in the expected
direction; i.e., the chances of childhood mortality decline significantly as the
mother’s education increases. This relationship is pervasive and strong in all
three countries.

Summary and Conclusions

Lack of income and other direct indicators of poverty and socioeconomic status
in Africa have often restricted the capacity of researchers to explore the
relationship between poverty or social status and different demographic
phenomena of interest. On the other hand, it is possible in many countries of
Africa, and indeed, elsewhere in other parts of the developing world, to
differentiate households simply by the type of consumer durables and other
possessions they own and by the type of construction materials the households
are made of.

To ascertain whether these variables do indeed differentiate households on
the basis of their socioeconomic status, which normally is indexed by income,
we created an index of household socioeconomic status and categorized the
population into five social status or poverty groups and then explored the
relationship between these groups and childhood mortality. The results are
reassuringly consistent with expectation, both simply by examining the mean
distribution of the different variables according to the socioeconomic groups
and also by their relationship to childhood mortality in a multivariate regression
model. The chances of childhood mortality decrease consistently with high
levels of the socioeconomic status index.

This analysis suggests the possibility of employing information on
household characteristics and possessions often gathered in African censuses to
do demographic analysis, especially in situations where the interest of
researchers relates to household socioeconomic differences but are constrained
because of lack of income data or other direct measures of economic status.
Indeed, given the fact that income data are normally either poorly reported or
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deliberately misreported in most settings, it appears that these measures present
a more credible means of differentiating population groups in terms of their
socioeconomic status than income data in many developing countries.

One major concern that may be raised, especially related to use of the
composite index to correlate mortality, is the question of how to determine the
differential contribution of the individual variables used in creating the index
since some of these variables may have direct and independent effects on
childhood mortality. In response to this concern, it must be borne in mind how
we conceptualize the index. If the index is conceptualized as representing the
combined effect of these variables on mortality, then this concern is indeed
valid. On the other hand, if we conceptualize the index as a proxy for income, as
in this particular case, then there is no need to worry about the individual effects
of the various variables. Another concern that has often been expressed relates
to the fact that the availability of variables like electricity and water supply in
households is partly determined by their availability in the community. While
this may be a concern, as we noted elsewhere in the paper this problem relates
to both the poor and the rich alike and so we do not expect this to bias the index
in any way.
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Appendix Table Al: Household Variables and Housing Characteristics
Available in the Census by Country

Variables Country

Botswana Lesotho Zambia

Source of Drinking Water

Pipe within household X X X
Pipe outside X X X
Borehole/well X X X
River/pond/others X X X

Type of Toilet Facilities

Water closet/ flush X X X
Pit latrine X X X
Public toilet/ open range X X X
Roofing Materials

Concrete/slate/ tile/ asbestos X . X
Iron sheets/zinc/tin X - X
Thatch/others X — X
Wall Materials

Concrete block/tile/ asbestos X - X
Mud/Unburnt bricks X - X
Others X - X
Flooring Materials

Stone/ tile/ cement X - -—-
Others X - -—-
Energy for Cooking

Electricity / gas X X X
Paraffin/kerosene X X X
Others X X X
Energy for Lighting

Electricity / gas X X X
Paraffin/kerosene X X X
Others X X X

Household Possessions

Household owns cattle -—- X
Household owns sheep - X

Household owns goats - X -
Household owns donkey - X

Household own radio - X

Household owns television X

Note: x Means Available ---Not Available
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Appendix Table A2: Mean Distribution of Household Socioeconomic Status Variable in Botswana by Rural/Urban Residence

Variables Rural Urban

First Second Third Fourth Top Total First Second Third Fourth Top Total

quintile  quintile  quintile  quintile  quintile rural quintile quintile  quintile  quintile  quintile urban

Pipe within household

0.000 0.060 0.071 0.063 0.292 0.097 0.085 0.060 0.289 0.569 1.000 0.401
Pipe outside 0.000 0.353 0.721 0.792 0.633 0.500 0.915 0.940 0.711 0.431 0.000 0.599
Borehole/well 0.676 0.165 0.104 0.050 0.021 0.203
Water closet/flush

0.000 0.000 0.000 0.000 0.137 0.028 0.000 0.001 0.002 0.098 0.976 0.215
Pit latrine 0.000 0.000 0.095 0.370 0.673 0.228 0.399 0.719 0.912 0.851 0.024 0.581
Concrete/ tile roof

0.000 0.000 0.003 0.040 0.082 0.025 0.011 0.044 0.051 0.087 0.308 0.100
Iron sheets/ zinc roof

0.000 0.000 0.125 0.421 0.884 0.286 0.239 0.845 0.936 0.903 0.692 0.723
Concrete/tile/ asbestos wall

0.000 0.000 0.009 0.281 0.978 0.254 0.050 0.887 0.887 0.997 1.000 0.786
Mud/unburnt bricks wall

1.000 0.972 0.962 0.703 0.020 0.731 0.935 0.104 0.002 0.001 0.000 0.208
Concrete/tile floor

1.000 0.995 0.912 0.279 0.004 0.638 0.280 0.965 0.996 0.993 0.999 0.847
Electricity / gas for cooking

0.000 0.000 0.002 0.024 0.327 0.071 0.019 0.036 0.264 0.776 0.972 0.413
Paraffin/kerosene for cooking

0.000 0.000 0.014 0.029 0.054 0.019 0.087 0.111 0.385 0.102 0.019 0.141
Electricity / gas for lighting

0.000 0.000 0.001 0.003 0.099 0.020 0.001 0.001 0.006 0.073 0.720 0.160
Paraffin/kerosene for lighting

0.232 0.623 0.841 0.866 0.784 0.669 0.798 0.876 0.811 0.746 0.229 0.692
Household owns cattle

0.554 0.550 0.484 0.534 0.510 0.526 0.375 0.451 0.420 0.304 0.364 0.383
Household owns sheep

0.084 0.198 0.106 0.136 0.168 0.139 0.069 0.111 0.043 0.124 0.090 0.087
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Appendix Table A3: Mean Distribution of Household Socioeconomic Status Variable in Lesotho by Rural/Urban Residence

Variables Rural Urban

First Second  Third Fourth  Top Total  First Second  Third Fourth  Top Total

quintile quintile quintile quintile quintile rural quintile quintile quintile quintile quintile urban
Pipe within household 0.001 0.013 0.029 0.040 0.092  0.035 0.000 0.045 0.556 0.285 0.862 0.350
Pipe outside 0.089 0.345 0.427 0.416 0502  0.356 0.766 0.512 0.071 0.341 0.057 0.349
Borehole/well 0.542 0.401 0.354 0.384 0330 0402  0.206 0.381 0.325 0.346 0.077 0.267
Water closet/flush 0.000 0.000 0.008 0.015 0.037 0.012 0.000 0.000 0.023 0.067 0.293 0.077
Pit latrine 0.000 0.000 0.240 0.553 0.875 0.334 0.681 0.782 0.858 0.883 0.676 0.776
Electricity/ gas for cooking 0.000 0.000 0.004 0.024 0.159 0.037 0.000 0.000 0.029 0.705 0.952 0.337
Paraffin/kerosene for
cooking 0.000 0.000 0.071 0417 0.775 0.253 0.951 0.889 0.888 0.281 0.043 0.610
Electricity/ gas for lighting 0.000 0.000 0.010 0.007 0.049 0.013 0.000 0.000 0.014 0.024 0.495 0.107
Paraffin/kerosene for
lighting 0.985 0.574 0.303 0.302 0379 0509  0.203 0.700 0.689 0.775 0.425 0.558
Household owns cattle 0.535 0.401 0.431 0.426 0278 0414  0.138 0.098 0.077 0.057 0.077 0.089
Household owns sheep 0.387 0.190 0.198 0.182 0117 0215 0.062 0.047 0.032 0.027 0.040 0.042
Household owns donkey 0.397 0.217 0.236 0.232 0110 0238  0.062 0.031 0.022 0.011 0.007 0.027
Household own radio 0.214 0.526 0.682 0.759 0863  0.609  0.494 0.807 0.786 0.892 0.934 0.783
Socioeconomic status index 1 179 -0.746 -0.201 0.567 1.559 -1.054 0692  -0.268 0.387 1.627
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Appendix Table A4: Mean Distribution of Household Socioeconomic Status Variable in Zambia by Rural/Urban Residence

Variables Rural Urban

First Second Third Fourth Top Total First Second Third Fourth Top Total

quintile  quintile quintile quintile  quintile rural quintile quintile quintile  quintile quintile urban
Pipe within household 0.000 0.000 0.000 0.000 0067 0013 0.000 0.006 0.057 0.470 0833 0273
Pipe outside 0.000 0.000 0.027 0.089 0165  0.056 0582 0.800 0.901 0511 0154 0589
Borehole/well 0.537 0.635 0.646 0.274 0.446 0.508 0.369 0.138 0.029 0.005 0003  0.109
Water closet/flush 0.000 0.000 0.000 0.000 0080 0016 0.000 0.026 0276 0.890 0992 0437
Pit latrine 0.000 0.269 0.830 0.873 0.708 0.536 0.935 0.869 0.655 0.087 0.006 0.510
Concrete/tile roof 0.000 0.000 0.000 0.000 0.214 0.043 0.000 0.189 0.695 0.774 0879 0507
Iron sheets/zinc roof 0.000 0.000 0.000 0.000 0.454 0.091 0.458 0.690 0.300 0.224 0120 0358
Concrete/tile/asbestos wall 0.000 0.000 0.000 0.154 0.584 0.148 0.000 0.648 0.915 0.969 0.980 0.702
Mud/unburnt bricks wall 0.000 0.460 0.622 0.729 0.282 0.419 0.869 0.258 0.078 0.026 0.016 0.249
Electricity/ gas for cooking 0.000 0.000 0.000 0.000 0.050 0.010 0.000 0.003 0.025 0.154 0.976 0.232
Paraffin/kerosene for cooking 0.000 0.000 0.000 0.000 0095  0.019 0.007 0.052 0.073 0.030 0.004 0033
Electricicity/ gas for lighting 0.000 0.000 0.000 0.000 0125 0025 0.000 0.032 0123 0.641 0997 0359
Paraffin/kerosene for lighting 0.686 0.870 0.923 0.944 0823 0849 0.996 0917 0.793 0302 0.000  0.601
Household own radio 0.000 0222 0222 0405 0492 0268 0313 0.467 0.556 0.640 g8 0561
Household owns television 0.000 0.000 0.000 0.000 0.030  0.006 0.000 0.010 0.035 0.058 0402 0101

-0.622 -0.451 -0.274 -0.073 1.420 -1.193 -0.734 -0.237 0.611 1.553
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