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ABSTRACT

TITLE: CHILDHOOD MORTALITY AND SOCIOECONOMIC STATUS IN
THE AGINCOURT HEALTH AND DEMOGRAPHIC SURVEILLANCE SITE
IN 2003, SOUTH AFRICA.

OBJECTIVE: Aspects of socioeconomic status (SES) have been shown fo correlate
with childhood moriality in a variety of settings. The objective of the current analysis
was to construct a SES index from individual household asset survey questions and to
assess iis association with the childhood mortality in children under age five in 2003
in the Agincourt Health and Demographic Surveiltance Site.

DESIGN: Secondary data analysis utilizing previously collected data durmg the 2003
census within the framework of the Agincourt Health and Demographic Surveillance

Site.
SETTING: The Agincourt Health and Demographic Surveillance Site.

METHODS: To assess the socioeconomic status in the Agincourt Health and
Demographic Surveillance site. A gquestionnaire on the ownership of appliances,
transport, and livestock, access fo water and electricity, building materials and
structure of the main dwelling was administered during the census in 2003, A wealth
index as a proxy of SES was constructed by use of principal component analysis.
Study participants were assigned a wealth index value and were categorized into three
different wealth index categories (lowest {40%), medium (40%) and highest (20%)).
Subseguently, the association of wealth index categories with childhood mortality in
children under age five was assessed by logistic regression taking into account
potential confounders.

RESULTS: The study population comprised 7521 children under age five of whom
117 died in 2003. In univariate logistic regression analysis children in the highest
wealth index category were least likely to die in 2003{OR: 0.56, 95% CI (.32-0.59,
p=0.047) compared to those in the lowest wealth index category.
Multivariate adjustment (age, birth weight, union status of the parents) deattenuated
the observed association (highest versus lowest wealth index category OR=0.69, 5%
CI 0.37-1.28, p=0.240). Stratification by children’s age (<  year versus 1-4 years}
showed no association of wealth index with mortality for infants, but reduced
mortality for children aged 1-4 years in the highest compared to the lowest wealth
index category(OR=0.31, 95% CI 0.09-1.04, p=0.058)

CONCLUSION: The results of this secondary data analysis suggest an inverse
association of socioeconomic status with childhood mortality and are in line with
previous results obtained in the Agincourt Health and Demographic Surveillance Site
indicating a persisting effect of low socioeconomic status on childhood mortality in

rural South Africa.
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CHAPTER ONE: INTRODUCTION AND LITERATURE REVIEW,
AIMS AND OBJECTIVES
1.1. Introduction

Traditionally at the national level, the socioeconomic status (SES) was measured by the
level of income indexed crudely by either the gross domestic product or gross national
product (Bawah A and Zuberi T, 2004). Nevertheless, these measures have been found to
be problematic in measuring economic stams at the micro-level because of their inability
to capture adeguately at the individual and household level the notion of well-being
{Todaro 1978). In 1960, it was discovered thai the per capita gross national product
{GNP) used, as the indicator of human well being was inadequate (Bawah A and Zuberi
T, 2004). Sen argued repeatedly that the measwre of standard of living must capture
happiness, utility, and choice; the ultimate objective beyond this was o enhance the well-
being of people. In addition, he has been very critical of the undue emphasis on income
as a measure of well being and advocated a basic needs approach vsing social indicators
such as freedom of choice, the quality of the physical environment {Sen 1985, 1987 and
1992}

During the same year the United Nations suggesied the use of human development index
(HDI} which in principle also, emphasis the basic needs approach (Bawah A and Zuberi
T, 2004). The HDI places emphasis on human longevity as reflected in life expeciancy.
acquisition of knowledge in terms of level of literacy and access to resource for a decent
standard of living {UNDP) (Bawah A and Zuberi T, 2004}.

In line with the principle of basic needs or human well-being approach, various guestions
on howsehold characteristics or possessions conceptualized to reflect the socioeconomic

status were included in the 1970 round of census and subseniguently, with the hope that
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these will help measure differences in the level of socioeconomic status among household
in different countries {(Bawah A and Zoberi T, 2004).

The basic idea beyond this is that households with pipe-borne water; Water closet (WC)
toilet; electricity for cooking or lighting energy; such durable items as radio, TV, animals
{goats, pigs eic} and 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 {Bawah A and Zuberi T, 2004). These variables can be used either individually or
as an aggregate, 1o differentiate households on their level of economic well-being {Bawah
A and Zuberi T, 2004).

Many demographic literatures are full of studies demonsirating the significance of
household characteristics and possessions on different demographic outcomes.

In numerous of these studies, household characteristics such as type of housing materials
construction, type of toilet facilities, source of water used and household assets like stove,
fridge, television , video, and livestock like cattle, goats, pouitry and pigs, are either
considered as economic status or are thowght to have direct effect on mortakity { Bawah A
and Zunberi T, 2004), Various approaches are used by different researchers in their use of
these variables for demographic analysis. These different approaches depend on relation
between the particular variable and the outcome of interest. However, other researchers
examine the effect of each variable separately or treat them together as socioeconomic

status by creating a composite index of socio economic status (Bawah A and Zuberi T,

2004).
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1.2. Background information

South Africa is a southern African country marred by its history of extreme racial
inequalities from the apartheid system. Apartheid literally “apartness™” in Afrikaans and
Dutch was a form of segregation introduced in South Africa from 1948 to 1994(History
of South Africa during the apartheid era). This system created a society of inequalities
between different racial groups. Under this system, the population was legally classified
into four racial groups: Black, Coloured, Asian and White (History of South Africa
during the apartheid era). At the beginning of the century during the apartheid system, the
country was divided into number of separate states. Eighty seven percent of land was
reserved for whites, coloured and Indians while thirteen perceni - mainly the least
productive land in the country was reserved to blacks and divided into ten homelands
called Bantustan (History of South Africa during ihe apartheid era).

During the 1960°s and 1970°s 3 %2 million of blacks were removed from the cities to their
nominal homelands where neither they nor their ancestors have lived before (History of
South Africa during the apartheid era).Within this system, occupational opportunities
were segregated and unequal with wide disparities in income between different racijai
groups {Treiman et al., 1996). The education was segregated with Bantu education aimed
to teach black basic skills to use when working for whites. Existing and reputable
universities were reserved for whites. Health services were administered separately
between different racial groups. White hospitals were of very good standard with well
educated and trained staff and ample funds while black’s hospitals were generally
unstaffed and under equipped with many black areas without a hospital at all (History of

south Africa during the apartheid era).

Childhood Mortality and SES in the Agincourt HDSS in 2003, South Africa 3



These specific aspecis of apartheid have been shown to affect children’s health and
survival in South Africa. The institutionalization of racial inequalities in life chances
resulted in the coexisience of distinct child mortality profiles with black and coloured
children dying from less preventable causes, such as congenital and other non
communicable diseases. Using different study populations and methodelogies, studies
across South Africa showed in the 1970s and 1980s significantly higher risk for
nonwhites infaats and children, particularly blacks than for whites. One study found that
Infant Mortality rate {IMR) for coloured declined from the 135 deaths per 1,000 live
births to 51 over the period from the 1970 to 1983, while for whites the infant mortality
rate {IMR} dropped from 22 10 13 over the same period(Herman AA and Wyndham CH,
1985). Among blacks in some urban areas, the infant mortality rate feli from 124 deaths
per 1, 000 live births to 86 from 1970 to 1980, while the IMR was still 130 in the
Transkei area in 1980 (Herman AA and Wyndham CH, 1985). Child mortality in rural
black areas was concentrated among children under one year of age, with diarrhea

identified as an important, and largely preventable, cause of death.

At the end of that system in 1994, 53% of South Africans lived in poor houscholds,
the majority of whom were blacks in rural areas (National Institute for Economic Policy,
1996). Since 1994, the Democratic Government of South Africa has developed a
framework for sociceconomic development in a special programme callted Reconstruction

and Development Programme {RDP).
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In addition to his major thnist to build the economy that will address the poverty issue in
general, the government addressed effectively various problems facing the majority of the
population in Scuth African by setting up broad principles and strategies for development
in all key areas and sectors. It proposed also health services reconstruction in order to
enable all South Africa citizens to achieve the optimal level of health and well-being
through the Primary Health Care (PHC) principles, decentralization (District Health

System) and community.

Infant mortality rate (IMR} and under five mortality rate (USMR) are key indicators for
assessing the health statws of communities, districts and countries (Bradshaw, 1996).
Internationally these indicators are used as a sensitive and although not-specific way of
comparing health status and development within (districts, provinces) and between
countries (Sarah B and Treiman DJ, 2004). Socioeconomic status of families, level of
community development and education, access and guality of health services are factors
contributing to the deaths of infants. In a specific area the USMR is a good refiection of
the general well being of children (Koumans, 1992).

1.3. Motivation of the study:

According to the 1995"s October Household Survey (OHS) poor people in South Africa
are concentrated in homelands (Bophuthatswana (North West province), Ciskei &
Transkei (Eastern Cape), Kwagpelu, Lebowa and Venda (Limpope Province),
the peri vrban areas and the townships); 74% of them live in rural areas, 15% live in
small towns, 4% live in secondary cities {Pietermaritzberg) and 7% live in major

metropolitan centers {Durban, Cape Town, Port Elizabeth and PretoriafJohannesburg);
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62% of the rural population is poor compared to 32% of those in small towns, 21% in
the small cities and 13% in Metropolitan areas. Aiso Eastern Cape and Limpopo are
according to the 199%°s October household surveys the poorest provinces in South Africa
{Woolard Ingrid, 2002).

The Agincourt sub-district of South Africa‘s largely rural Limpopo province was part of
the former Bantustan homeland that today scores high in poverty with an unemployment
rate estimaied at 40 to 50% (Collinson MA et al., 2002). As in other South African rural
areas, poverty conditions are in that site exacerbated by the growing epidemic of
HIV/AIDS and lack of basic facilities (including water, food, electricity, education,
heaith care and shelter). Also children as in the whole South Africa are particularly
vulnerable to socio-economic stresses that affect their standards of living and well-being,
In an attempt to reduce the scale of poverty and meet the needs of the poorest, the South
African government introduced the child support grant (CSG) in April 1997 to target
those in lower income househoelds in an attempt to support child growth and development
(Twine R et al, 2007). The Agincourt Health and Demographic Swvrveillance Site
{AHDSS) as rural area benefited from the CSG grant and others types of government
grants. Previous studies showed a relationship between childhood mortality and
socioeconomic statws in South Africa in general. The efforts of the South African
government to increase the socioeconomic status of poorest families shouid have
improved the socioeconomic status of families and possible consistency towards

decreased childhood mortality.
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1.4. Literature review

USMR and IMR respectively the probability of dying between birth and age five and the
probability of dying before age one both expressed per 1000 live births are used as
measures of well being, Data indicate that some eleven million children under the age of
five die annually in the world as a whole, of whom over ten million are in the developing
countries (Hill, 1994).The most affected region around the developing world is Sub
Saharan Africa and accounting for more than one-third of deaths of children under the
age of five (Hill, 1994).

Most previous studies around the world have shown a close relationship between socio-
economic status and child mortality {Hobcraft et al., 1984; Caldwell, 1979).
Most indicators of socioeconomic status used are education, the place of residence
(urbanfrural); parents work status and household assets. Using twenty Demographic and
Health Survey {DHS} from developing countries, Bicego and colleagues {Bicege et al.,
1989) found that mortality risks of under five born to uneducated mothers were more than
twice as high as to those born to mothers with education/educational attained.

Similarly, focusing on twenty-eight developing countries mostly in Asia and Latin
America, Hobcraft (Hobceraft et al., 1984) found that mothers and husband’s education;
their work status and their type of residence were more or less associated with child
survival. Increased sociveconomic status, mother's level of education was found to be
closely associated with improved child survival in Nigeria {Caldwell, 1979), in Nicaragua

{Sandiford.P et al., 1995} and Costa Rica {Haine et al., 1982).
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Bawah and Zuberi (Bawah and Zuberi, 2004) showed in three Southern African countries
that the chances of childhood mortality decreased consistently with higher levels of the
soctoeconomic status index. Gwatkin (Gwatkin, 1999} using data from Tanzania found
differentials between poor and the least poor in mortality, nutrition and treatment of
illness. In Zimbabwe Woelk and Chikuse (Woelk and Chikuse, 2000) showed that
stuniting, wnderweight and occurrence of diarrhea varied according to socioeconomic
status. According to their study they noted that lowest sociceconomic status increased the
risk of being underweight for children by three times compared to those in the highest
socioeconomic status. In South Africa so far studies found a close relationship between
socioeconomic status and child mortality, The 1998 South African Demographic and
Health Surveys (SADHS) showed that USMR was consistently higher in non-urban than
urban areas. This survey showed low USMR if the mother attained secondary education
and higher USMR for families where the source of drinking water was other than piped
water. Where poor sanitation existed child mortality rates were considerably higher.
Where flush toilets were in use the child mortality rate was 7.7 per 1000 compared to
34.9 per 1000 where other sanitation practices were in use {DoH, 2003). In addition, the
SADHS generally showed that where poor environmental conditions exist infant

mortality rates are significantly higher.
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1.5. Keywords and variables of interest

¢ Infant mortality rate (IMR): the probability of dying before age one expressed by
1300 live births.

¢ Under five mortality rate (USMR): the probability of dying between birth and age
5 expressed by 1000 live births.

e Child support grants (CSG): a type of grant introduced by the National
govermnment to assist poor families.

* Socio-economic status (SES): Characteristics of economie, social and physical
environments in which individuals live and work, as well as demographic
characteristics.

1.6. Study Objectives

1.6.1. Main Objective
To understand the association between sociceconomic statns and childhood mortality
under age five in the Agincourt Health and Demographic Surveillance Site in 2003.
Hypothesis: Socioeconomic status is not associated with childhood mortality in the
Agincourt Health and Demographic Surveillance Site in 2003,
1.6.2. Specific objectives
* To construct a wealth index for the Agincourt Health and Demographic
Surveillance Site
* To describe the wealth index status in the Agincourt Health and Demographic
Surveillance Site in 2003 in families with children under the age of five
s To investigate whether there is an associaticn between the childhood mortality

state and wealith index.
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CHAPTER TWO: MATERIALS AND METHODS

2.1. Study design

We conducted a secondary data amalysis utilizing previously collected data during the
2003 census within the framework of the Agincourt Health and Demographic
Surveillance Site.

2.2. Study area

The Agincourt Health and Demographic Surveillance Site, the foundation of the
Agincourt Health and Population Unit (AHPU), is a research initiative of the University
of the Witwatersrand housed within the Medical Research Council/Wits Rural Public
Health and Health Transitions Research Unit, School of Public Health (Khan K et al.,
2607).

Located about 500 km northeast of Johannesburg in the Agincourt sub district of the
Buschbuckridge region, this place was until the end of the apartheid system in 1994 a
homeland. It extends between latitudes 24°50and 24°56’south and the longitudes 31°08°
and 31%25" east. Ecologically this zone is a semi arid savanna, betler swited to game
farming and low-density cattle faring than crop cultivation (Collinson MA et al., 2002)
.The altitude is 400-600 meters above sea level. It covers 390 kilometer and measures 38

Km x 16Km at its widest points {Khan K et al., 2007).
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The total population is 70,000 with 11 700 households and a population density of 174
persons/ km” (Khan K et al, 2007). The main ethnic group is the Shangaan, aithough
Mozambicans, originally refugees, constitute more than a quarter (29%) of the total
population. Both groups are tsongan-speaking, and the Mozambicans are culturally
affiliated with the South African host population.

The area has mainstream Christian churches and independent African churches, and
many people hold a mixture of indigenous and Christian beliefs (Tollman SM et al.,

199G).

Map 1: The localization of the Agincourt field site (Collinson MA., 2000)
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Map 2: A view of the Agincourt HDSS: Field site Area. {Karl .Schatz, 2003)

The unemployment is estimated at 40-50%. The formal sector employment involves
migrant men work in the mines, in the manufacturing and service industries of larger
towns, and on nearby game and commercial farms and timber plantations.
Pensions are an important source of income for many families (Tollman SM et al., 1999),
Each village has at least one primary school. About the education in this area, more than
40% of adults 25-59 years old received formal schooling. Of those 15-24 years old,
almost all have attended primary school, but only 46% have made the transition io
secondary school. The female adult literacy (56%) is lower compared to male adult
literacy, which is estimated to be 62% (Toliman SM et al., 1999).

There are different types of housing ranging from the traditional mud huts to brick
dwellings with tin or tiled roofs, Women and children collect water manualiy on the head

or by wheelbarrow. Roads are unpaved and the public transport is limited to private
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minibus taxis. Electricity and telephone services benefit from the recent development
initiatives (Tollman SM et al., 1999),

The site has five satellite clinics and a health centre all staffed by nurses.
Services include family planning, child health, antenatal care, delivery and ﬁo.mﬁmﬁz_.:
care, mincr ailments and chronic disease treatment. The main health problems are
kwashiorkor, diarthea, Acquired Immunodeficiency syndrome (AIDS) in less than 5
years old; accidents, violence and AIDS in the age group of 15 to 49 and finally chronic
disease such us cardiac, cerebrovascular, liver and malignant diseases (Tollman SM et

al.,1990; Collinson MA et al., 2002; Kahn K et al., 2007.).

The main health, demographic and socioeconomic variables measured routinely by the
Agincourt Health and Demographic Surveillance Site include births, deaths, in- and out-
migraticns, household relationships, resident status, refugee status, education, asset status
and antenatal and delivery health-seeking practices.

2.3. Study population and sample size

Our study population comprises all children under the age of five years residing in the
Agincourt Health and Demographic Surveillance Site and born between 01.01.1999 to
31.12.2003 {n=9733). Information on wealth status was available in 7521 children of

whom 117 died during 2003.
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2.4. Data source.,

2.4.1. Data collection

Several census rounds have been completed to date with a baseline one in 1992.
Rounds are generally conducted from July to November. During the visit, a trained lay
fieldworker interviewed the most knowledgeable respondent available at the time of the
visit and checked individual information for every household member. All events that
have occurred since the previous census recorded, and any status observations npdated.
If appropriate respondents were unavailable, the fieldworker undertook revisits, usually

during evenings and on weekends, with a limit placed at two revisits per househoid.

2.4.2. Assessment of data quality

Supervised and random duplicate visits are conducted (o ensure the quality of the data
collected in the field. During theses visits, the supervisor goes into the field with the lay
fieldworker and observes a number of interviews done by the fieldworker.

The supervisor on 2% of the population conducts random duplicate visits.

Afier each interview, a constructive feedback was given to the fieldworker in order to
improve his interview skills. After a given explanation, the entire interview was
conducted again, differences between the first and the second interviews were identified,
and possible reasons determined. From these data, quality could be assessed, and error
rates computed.

Furthermore, form checking occurred in a structured system at four ievels of the field
organization. The checks become more detailed as the form progresses threngh the

system. An efror was returned to the fieldworker for correction, and, where necessary, a
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revisit was done. Supervisors kept track of forms, using printed checklists (Collinson MA
et al., 2002).

2.4.3. The Verbal autopsy

The verbal autopsy (VA) was used to determine the probable cause of death in Agincourt.
This technigue relies on clinical assessment of signs and symptoms during the terminat
illness, reported retrospectively by a close caregiver of the deceased (Khan K et al.,
2000). The verbal autopsy is based on the assumption that the signs and symptoms can
distingnish most causes of death, and that these can be accurately recognized, recalled
and reported by lay respondent {Khan K.t al., 2000}

Findings were determined in two different parts. In the first part, they were determined by
the cavse of death in the community, and in the second part by the questionnaire, field
procedures, and the analytic process used (Khan K et al., 2000; Chadramohan., 1994;
Luiu., 2005).

In each household where death had been recorded, trained fieldworkers conducted a
verbal autopsy selecting the person most closely associated with the deceased during the
terminal illness as respondent (Khan K et al.; 2007).

To ensure common cultural background with the local community fieldworkers were
recruited locally. All of them had completed secondary education, were experienced in
conducting surveys, and had demonstrated the ability to conduct a verbal autopsy

interview with insight and empathy (Tollman SM et al., 2007).
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The interview schedule was divided into two main parts (Khan K et al., 2000): an open
section where the informant describes signs and symptoms preceding deaths and their
sequences followed by a closed section in which a basic filtering question (such as
presence of a fewer or diarrhea), when answered positively leads to a more detailed
enquiry of the particular symptoms (Khan X et al., 2000). Further sections address vse of
modern and traditional treatments, and lifestyle praciice.

Clinician assessment was the method used to determine verbal autopsy diagnosis.
Each completed guestionnaire was reviewed independently by two medical practitioners.
If the same diagnosis is reached, this was accepted as the probable cause of death, where
not, a third medical practitioner made a further blind and independent assessment.

If two out of three diagnoses corresponded, the three medical reviewers discussed the
case. Where consensus was achieved, the diagnosis was accepted. Where not the cause of
death was described “undetermined” (Khan K et al., 2000).

2.4.4. The assessment of the socioeconomic status in the Agincourt

Health and Demographic Surveillance Site

To assess the socioeconomic status in the Agincourt Health and Demographic
Surveillance Site the questionnaire designed in 2003 round was used. This guestionnaire
developed through a process of discussion and refinement with local filed staff and
community members of the Agincourt contained 34 questionnaires on the ownership of
appliances {television, fridge, radio, stove, satellite dish, fixphone, cellphone), transport
(bicycle, Motorbike, car) and livestock (cattle, goats, pouliry, pigs), access to water (tap
in the house, in the yard, etc} and electricity; building materials(materials of the walls,

roof, floor etc} and structure of the main dwelling{ number of rooms, bedrooms etc)
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2.5. Data analysis

2.5.1. Methods of analysis

The individual household asset survey question was used to construct the wealth index by
use of principal component analysis technigue (PCA).

The PCA is a statistical technique that involves breaking down household assets
(television, radio, cellphone etc) or household service access (water, electricity) inio
categorical or an even-based interval variable (Elewther M et al., 2002, Howe LD et al,,
2008). Variables were then processed in order to obtain weights and principal
components. The results obtained from the first principal component (explaining the most
variability, with the largest eigenvalve) were used to develop an index based on the
formula:

Aj= fix (ag-al ) (Sq) +...+ fn x (fajn -ay)/ (SN} (Filmer and Priichett, 2001}

Where f; is the scoring factor or weight for the first asset (or service), x is the variable
(asset or service), aj is the value for the assets (or service), and a; and 5, were respectively
the mean and the standard deviation of assets or service (Eleuther M et al., 2002).

Based on this equation the wealth index of household were assigned to the residents of
those households, and the resvlting population was divided into quintiles that then
represent proxies for socioeconomic status (Eleuther M et al., 2002).

In this study, we decided to caiegorize the wealth index into three different classes
respectively the lower {comprising poorest and very poor children), middle (comprising
the poor and the less poor children) and the higher class (comprising the least poor

children).
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The wealth index constructed using the principal component analysis technique as
indicated above will be use as a proxy of the socioeconomic status to describe the
socioeconomic status in the Agincourt Health and Demographic Surveillance Site.

We used- logistic regression analysis to test whether the socioeconomic status was
associated with childhood mortality and to control for potentials confounders identified
such wvs child age, child sex, refuge status, parent union status, breastfeeding , mother

alive, the total number of sibling in the household and parent education status.

2.5.2. Statistics tools
Stata software version 9.0 will be used for data cleaning, the construction of a

socioeconomic index and the statistical analysis.

2.6. Ethical Considerations

Ethical ciearance for the Agincourt Health and Demographic Surveillance Site was
previously obtained from the Ethics Committee for research on human subjects {Protocol
n* 960720). In addition ethical clearance for the curment secondary data analysis was

obtained (Protocol n® M060968) from the Wits Human Research FEthics Committee

(Medical)
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CHAPTER THREE: RESULTS

3.1. Description of the wealth index obtained

A wealth index for the children’s families was constructed by use of principal component
analysis technique (PCA) (Elenther M et al., 2002). Variables considered in the PCA
were the building materials used (type of walls, roof, floor), the structure of the main
dwelling {number of rooms and bedrooms in the house, the status of the toilet facility,
the toilet type, whether the kitchen or living room is separated from the sleeping room),
the access to water and fo the electricity (water supply, water availability, powerlight,
powercook ), the ownership of appliances and transport facilities in the household (stove,
fridge, television, video, sateliite dish, radio, fixphone, cellphone, bicyele, motorbike and
car} and the livestock of the households {cattle, goat, poultry and pigs).

Twenty nine factors were identified by the PCA and the first factor contributing 18% to
the overall variance with an eigenvalue of 5.2 was selected {appendices 1 & 2).
Each child got a wealth index value assigned and subsequently the study population was
categorized into three different wealth status categories respectively lowest, medinm and
nighest (40%/40%/20%).

Appendices 3, 4, 5, 6 and 7 show the distribution of building materials used {type of
walls, roof, floor), the siructure of the main dwelling (number of rooms and bedrooms in
the _SEP type of toilet, kitchen or living room separate from the sleeping room), the
access to water and to electricity (water supply, water availability, powerlight, powercook
), the ownership of appliances and transport facilities in the household (stove, fridge,

television, video, satellite dish, radio, fixphone, cellphone, bicycle, motorbike and car)
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and the livestock of the households {cattle, goat, pouliry and pigs) over the three wealth
index categories.

Children living in househoids categorized in wealth index I were more likely to live in
small thaiched houses {appendix 3) with no toilet facilities {appendix 4), with water
access predominantly from a tap in the street, less access to electricity and using mainly
wood as cooking source (appendix 5) compared to children living in households
classified in wealth index category IIl. Households classified in wealth index category I

were furthermore characterized by owing less appliances (appendix 6) and less livestock

{appendix 7).

3.2. Description of the study population

Table 1 describes selected characteristics of the study population for ail children, infants
and children aged 1 to 4 years. Thousand four hundred ninety eight children were aged
less than one year {737 males and 761 females) while 6,023 children were aged from one
to four years (2967 males and 3056 females). The mean age of children was 30.4 (SD
0.49) months. Among those who died in 2003, 71 were aged less than one year (40 males
and 31 females) while 46 were aged one to four years (26 males and 20 females).

Six percent of children had a birth weight less than 2.5 kg while 94% had a birth weight
greater than 2.5 kg. Sixty five percent of children were South African while thirty five
percent were Mozambican. Mothers were on average 26.]1 (SD 7.5, range 12.5-49.9)

years old at birth.
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Fifteen percent of mothers did not attend the school, twenty-five a primary school, fifty-
four the secondary and five percent had reached a higher education.

Fathers were on average 37.2 (SD 9.7, range 13.6-85.9) vears old at birth.

Twenty nine percent of fathers did not attend school, thirty-nine percent had a primary
education, twenty-six a secondary and two percent reached a higher education.

With regard tc marital status of parents, sixty-nine percent of parents were married
{married or remarried), nine percent were not (divorce not remarried, separate not
remarried and widowed not remarried) and twenty- two percent live in union.

A male and thirty-one by a female headed Sixty eight percent of households.

Table t: Characteristics of 7,521 children residing in the Agincourt HDSS in 2003 (N (%)}

Variables b Allchildren <1 Year i- 4 Years
Ni%) Ni%} N{%]
Chikdren siaius TS
Alivg T ATH0E 4 1.4X%85.3) 39T
Dead 11716} TI(4.7) H6[0.8]
Sex 1521
Mak 3. T04(49.2) T340 2057400
Female A.B17(50.5) Te1050.8) 0500504
Refugee status of children 521
Sauth African 4.85164.5) SIR63 3} 3BTHEA3)
Mozambican 2.668(35.5) 52(H34.7} 2,1535.7}
Birth weight 1521
<2.5kg 4 TG 2 117 01.8) 353 (5.9
»>=25Kg TO51093.8) 1.3814%2.2) SET0 041
Father education stabos. 206
No edacation SAH28.5 P45(23. 5 TH30.2
Prirmery education 1.166(39.4) 50305 S50
Secomdary #ducation T8H26.4) 200 (3200 S58HZ4.B)
High eduecation 165(5.6) 35{5.5) 13¥5.6)
Mother education statws -1
Mo education BI5 {15.2) 168 13.5% T26{15.5}
Primary edocarion 14872520 243 18.7) L2407
Secomdary edacation 309665435 SIE{62.5) 2,378(51.9)
High educaricn I10(5.3) THEH 1975.2)
Paremt merital siaims 3010
Formal marviedRemarried 2,146 (59.00 39 (55.5) 1157 (714
Mot married (widowed, separated, divorosd) 2TI(RE) 71108 201482
I Union £92022.2) LAH20.2) SHE20.40
Head of Rousehold T35
Mafe 5.0T{RE 5 SIS6T.1) 4. 02HE3.0)
Female 229831 4) ABR(TI 9} 18HX31.00
Breastfeeding 75t
Yes - 7250982} 1.4T95%6.6) 5,530098.5)
o 137(1.8) 133 L5
Total nurnber of siblings 752
Mo E007(79.9} 1.263184.) 4 TAETR.5)
szl 1514020010 1515 137991213
Mouther's age ot birth T5zt
<= 1ASE[19.8) 303202 11850197}
»19 .= 25 JARE 45.4) TOT(47. 20 2.78M452)
=29 - <= 3% Z0EN 8 ABH 254 183272}
230 -<=49 48106-4) 161,10 3T566.2)
> 40 A0S H0.13) 45(k7)
Muoiher alive TA30
No TI24(95.6) 14180955 3,506(99.3)
Yes 107014 Gald.5) H+i00.7)
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3.3. Childhood mortality in the Agincourt HDSS in 2003

3.3.1. Overall and cause specific mortality

Among the 117 children who died in 2003, 72 children were aged less than one year
while 45 were aged from one to four years.

The overall mortality rate, calculated by person-year-analysis, with person years in the
denominator and number of death in the numerator was 17.45 per 1000 Person-Years.
Mortality rate for infants and children aged 1 to 4 vears were respectively 90.22 and 7.61
per 1000 Person-Years (Table 2).

Table 2: Mortality raie of children aged less than one and one to four years in
the Agincourt Health and Demographic Surveillance Site in 2003, South Africa

Child age Person-vears Deesath Mortality rate

{Number of children )
Less than 1 year (1.498) 798 72 90,22
From E- 4 Years (5.023) S0 45 761
Totzl a704 117 1745

The main cause of death in children was the human immunodeficiency virus (Figure 2).
Figures 3 and 4 depict the main causes of death for infants and children aged 1 o 4 years

with HIV the predominant cause of death in 23% of the infants and 48% in the 1 to 4

years old.
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Figure 2: Distribufion of main cause of death of 117 children in the Agincourt
Health and Demographic Surveillance Site in 2003, South Africa
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Figure 3: Main cause of death of 71 children aged less than one year in the
Agincourt Health and Demographic Surveillance Site in 2003, South Africa
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Figure 4: Main cause of 46 children aged from one to four years in the Agincouri
Health and Demographic Surveillance Site in 2003, South Africa
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Figure §: Presentation of canse of death per wealth index categories in the Agincourt Health
and Demographic Surveillance Site in 2003, South Africa,

3.3.2. Overall mortality by wealth index categories.

Mortality rates were observed to decrease with increasing wealth index (tables 3).

For infants the mertality rates for those classified in the lowest wealth index category
were considerably higher than for those classified in wealth index 11 and III.

For children aged 1 to 4 years mortality rates for wealth index category HI was

considerably lower for wealth index category I and IL.
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Table 3: Mortality rates by socioeconomic status in the Agincourt Health and

Demographic Surveillance Site in 2003, South Africa

Wealih Endex Person-vears Death Mortality rate

(Number of children)
Laowest wealth indexy3,008) 2654 56 21.09
hfediom wealth index(3,008) 2701 45 16.66
Highess wealth index(1,504) 1349 16 11.85
Total 6704 117 1745

Table 4: Mortality rates by sociceconomic status and child age in the Agincourt

Health and Demographic Surveillance Site in 2003, South Africa

SES/Child age Person-Years Death Mortality rate
Lowest weakth index
<1 Year 579 37 65387
1-4 Years 2074 i9 9.15
Medium wealth index
<1 Year 562 21 37.37
i-4 Years 2139 24 11.22
Highest weabkth index
<1 Year 293 13 44,32
1-4 Years 1056 3 284

3.4. Association between wealth index status and mortality of
children aged under five years in the Agincourt Health and
Demographic Surveillance Site.

We subsequently conducted a logistic regression analysis 10 asses whether wealth index

was associated with childhood mortality using the wealth index both as a continuous and

as a categorical variable in a vnivariate and multivariate analysis.
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3.4.1 Univariate analysis

In a Univariate logistic regression, vsing the wealth index as a
continuous variable, we found an association between wealth index and child mortality
(OR 0.88; 95% CI 0.81-0.95; p= ¢.003). Using wealth index as categorical variable we
observed children in the highest wealth index category to be significantly less likely to
have died in 2003 compared to those classified in the lowest wealth index {(OR 0.56; 5%
CI 0.32-0.99; p=0.047; p trend=0.001). Further factors associated with childhood
mortality were marital status of parent, the mother status {alive or died), the total number

of siblings in the household, the age, birth weight and breastfeeding status of the child

{(table 5)

Childhood Mortality and SES in the Agincourt HDSS in 2003, South Africa 28



Table 5:

Childhood monrtality for 7,521 children in the Agincourt HDSS in 2003

Univeriate analysis MuMtivariste o

Variables OR  C1{86%) E_h OR 1 (85%) P-Value
Wealth Index

Waealth Index Peferenca) 1.00 1.00

Waalth index It 08D O854-119 0270 0.76 0.48-1.16 0.205
Waealth Einde: 11! 058 0.32-0.59 0.047 .43 0.28-0.82 0.518
Sex

Male{Refarancea) 1.00 100

Femals 075  052-1408 0120 0.68 0.46-1.03 0070
Child aga

« 1 Year{Foferenca) i 160

1-4 Years 015  0.11-022 0001 0.18 0.52- 0.28 0.0
Refugee status

Baouth African[Refersnce) .00

Mozambican 0D 0ET-1.44 0320

Mother Education Staius

No etucalion] Pafarence) 1.00

Primary education 87 048185 0.936

Secondary education 118 0QB5-2.18 0.579

High sducation 0e6  6.19-233 0.520

Birth Waight

< 2.5 kg{Aelarence) 1.00 1.00

»=2.5 044 026077 .00 0.48 0.27- 081 0025
Parent Union Status

Marriad/Remaried{Reference) .00

Mot married{divonced, widowed, separated) gz 141-7.39 0006

In Unéon 203 100411 0048
Gandar of the Household Head

Mala(Refarence} 1.00

Female 175 0.51-t10 0.145

Breastieeding

Yes(Referancea) 1.00 1.00

No 680 3641262 0.001 6.00 3041595 0.001
Total number of siblings

Mo 1.00
>=T 033 016065  0.001 043 0.20- 0.89 0.024
Mother's age at birth
«<={d 1400

>19-<=29 5SS (53137 D505

28-<= 39 0O0 D54 153 D72

>38-<= 49 071 028 174 0453

> 49 122 046 920 0845

Mother alive
No 100 5.00
Yes 14.58 4764227 0004 12.54 3.91-46.90 0.001

*Adjusted for all other variables in the model.
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3.4.2. Multivariate analysis

Those variables with a p-value less than 0.15 were selected
for inclusion in the multivariate analysis. In a multivariate analysis taking into account
variables included in the univariate analysis, wealth index was significantly associated
with childhood mortality. Categorization of wealih index status showed children in the
wealth index HI category to be 0.43(0R (1.43; 95% CI10.28 - 0.82; p=0.010) less likely to
die in 2003 compared to these in the wealth index category I
Further factors significantly associated with childhood mortality in a fully adjusted model
were mother status (alive or died), total number of siblings in the hovusehold, gender, age,
birth weight and breastfeeding status of child (Table 5}).

We subsequently stratified children in those under one year
and those aged one to four years to evaluate whether the association between wealth
index and mortality differed for infants and children aged 1-4 years. We observed the
wealth index for children less than one year in a2 multivariate logistic regression analysis
to be associated with child montality in Agincourt in 2003 if wealth index statms was
considered as a continuous variable { OR 0.87; 95%CI 0.78- 0.97; p=0.017). Muhivaiiate

adjustment deattenuated the observed association (Table 6).

Childhood Mortality and SES in the Agincourt HDSS in 2003, South Africa 30



Table 6

Multivariate anatysis for children under one and one to four years residing in the Agincourt HDSS in

2003

<1 Tear 1- 4 Yenrs
Veriabise oR T 95%%) P-Value OR L1 [95%:) P-Valua
Waalth index I[Reference) .00 1.00
Wealth indax il 0.55 0.30-1.00 0052 1.1 0.67-2.25 0,734
Waalth Indeax |11 G.Ez 0.31-1.27 0194 010 Q01078 ooy
Sox
Mele{Refarence) 1.00 1.00
Farnala 0.68 3.08 -14 61 2132 354 G.87-17.80 0165
Birlh Weight
< 2.5 kgt Relerenca) : .00 100
»>=25 o.g2 0.33- 148 0658 224 0.1%-0.52 .00
Breastieading
Yes{Refarence) 1.00 1.00
No 067 3.08- 1461 000 3.54 0B7- 17.61 o074
Total number of siblings
NofReferance} 1.00 1.00
>= 0.63 0.26-148 0.291 021 0.05 0.89 0.0
Mother alive
NofRefarence) 1.00 100
Yes 5.55 0.50-61.56 0163 274 5.76- §1.98 0.001

Overall, we observed that the association between wealth index and childhood mortality

remained statistically significant after multivariate adjustment.
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CHAPTER FOUR: DISCUSSION

4.1. introduction

Childhood mortality rates are basic indicators of country’s socioeconomic level and
quality of life. In the current study, we explored the relationship between socio-economic
status and childhood mortality in the Agincourt Health and Demographic Surveillance
Site, focusing on the most vulnerable members of the commpnity-young children.
QOur main objective was to understand the association between sociceconomic status and
mortality rate in the Agincourt Health and Demographic Surveillance Site in 2003,
We examined using logistic regression analysis methods, the association between
socioeconomic status and childhood mortality in the Agincourt Health and Demographic

Surveillance Site for children born from 1.05.1999 1o 31.12.2003.

4.2. Sociceconomic status and risk factors of childhood
mortality in the Agincourt Health and Demographic Surveillance

site

The findings suggest that socioeconomic status was associated with childhood mortality.
In a univariate analysis using wealth index as a continuous variable we found
socioeconomic status to be associated with child mortality (OR 0.88; 95% (I 0.81-0.95}.
Using wealth index as categorical variable we observed children in the highest wealth
index category to be significantly less likely to have died in 2003 compared to those
classified in the lowest wealth index (OR 0.56; 95% CI0.32-0.99).

In a multivariate analysis taking into account variables included in the univariate analysis,

wealth index was also significantly associated with childhood mortality.
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Categorization of wealth index status showed children in the wealth index III category to
be 0.43 less likely to die in 2003 compared to these in the weaith index category I(OR
0.43; 95% CI1 0.28 - 0.82).

Further factors associated with childhood mortality in the current study were the mother
status (alive or died), the total number of siblings in the household, the age, birth weight
and breastfeeding status of the child.

Compared to previous studies that focused on the association between socic-economic
statns with the childhood mortality, current findings appeared to be consistent
{Schellenberg J.A.. 2003; Khan K et al., 2000; Eleuther M et al., 2002).

Tollman and colleagues in 2001 found the socioeconomic status to be correlated with
under five mortality in the Agincouri setting, with the highest socioeconomic status
showing the lowest under five mortality and the two lowest classes highest under five
mortality. Children who had deceased mothers had lower chance of survival compared o
those with their mother alive (OR: 13.54, 95 % CI 3.91-46.90). The number of siblings in
the household appeared to be significantly associated with lower mortality (OR 0.43;
95% CI 0.20 - 0.89) especially for infants. Older children had a better survival chance
compared to infants (OR: 0.18 95%CI 0.12-0.28}. Children who had a birth weight of less
than 2.50 kg had lower chance of survival compared to those with more than 2,50 Kg
(OR: 0,49, 95% CI 0.27-0.91). Eesults also showed that breastfed children had lower
mortality than those not breastfeed (OR: 6.00, 95% CI 3.04-11.95).

The high mortality of children who had deceased mothers compared to those whose
mother were still alive as reported above is consistent with results obtained in other

studies (Brokerhoof and Hewett, 2000; Sear et al., 2000 and can be attributed to
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improper bottle feeding, no breastfeeding, the reduction in care and the HIV/AIDS
pandernic that cause a lot of death among mothers of children impacting on childhood
mortality (Konseiga et al., 2006).

The number of siblings was also associated with child mortality. Previous studies by
Brokerhoof and Hewett revealed that children without elder sisters (at least 10 years} had
higher mortality than those with at least one. Makepeace and colleagues argue that
matrilineal kin were assisting mothers of young children {Makepeace and Pal, 2006).
Brokerhoof and Hewett (2000}, Konseiga et al (2006) in their studies revealed that
mortality in the first year of life was higher compared to subsequent years and this is
consistent with our finding and can be explained by the HIV/AIDS pandemic.

Breastfed children were found to have lower child mortality rates and this was consistent
with resulis from Ssengonzi et al., 2002,

4.3. Number of deaths and cause of deaths

The mortality rate in the whole population of 7521 children was 17.45 deaths per 1000
person vears and the majority of deaths (64.96%) were for children less than one year.
The mortality rate for infants and children aged from one to four years old were
respectively 90.18 % and 7.61 %.

HIV/AIDS was the leading cause of death for infants and children aged from one to four
years. This canse was consistent with previous investigations into child mortality in the
Agincourt Health and Demographic Svurveiilance Site (Tollman SM et al., 2000;

Collinson et al., 2002; Hargreaves JR et al. 2004; Khan K et al. 2007).
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However, these results should be interpreted with camtion. Differentiation between AIDS
and TB is difficult by wverbal awtopsy method used and could have caused
misclassification in the determination of cause of death due fo the association of AIDS
with many diseases. (Samuel JC et al., 2007).

4.4. Limitations of the study

The current study presents some limitations. We could not establish a temporal
relationship due to the assessment of exposure and outcome of interest simultaneously.
The dataset used contained a considerable amount of missings values. Some variables
such as father education, parent werk status, the place of residence contained a lot of
missing values that did not allow constructing a “real” SES status. These missing values
were due o residence issue, as many biological fathers do not live in the same household
as their children. The father data could therefore be biased because it represents co-
resident fathers and linked temporary migrants’ fathers, and not absent fathers, which is
the majority case. These variables listed above were not inciuded in the SES variable.
Therefore, we used the “wealth index™ as a proxy of SES instead of using a “real” SES
status. The cause of death collected retrospectively from close relatives using verbal
autopsy technique could bave introduced recali bias and subsequently lead to
misclassification.

Finally, data used represent former homeland settlements in South Africa where about 40
% of the whole population are based, including the sub- population with the highest
levels of poverty and can therefore not be generalized to the whole population of South

Africa.
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4.5. Strengths of the study

The data used in the current study were extracted from a large comprehensive database
from a demographic system that is relatively representative for the local population,
Death cases were ascertained by a verbal autopsy conducted by well-trained field
interviewers and analysed by qualified medical officers. The technique used (PCA) has
the advantage of capturing the latent essence of sociceconomic status that is assumed

present in each one of the muitiple indicators.
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CHAPTER FIVE: CONCLUSION AND RECOMMENDATIONS

5.1. Conclusion

The main aim of this study was to understand the asscciation between childhood
mortality and socio-economic status in  the Agincourt HDSS in 2003.
Many studies around the world and in African setting have shown a close relationship
between childhood mortality and socio-economic status. Tollman and colleagues in 2001
found that socioeconcmic status was associated with childhood mortality in Agincourt in
2001 with the highest economic class showing the lowest under five mortality and the
two lowest classes showing the highest under five mortality. Elenther M and colleagues
in 2002 found in roral Tanzania a closed association between sociceconomic status and
childhood mortality (Eleuther M et al., 2002). However, Brokerhoof and Hewett in 2000
suggested that child mortality in Africa should be conducted within a social and
epidemiological framework. This means that this new area of research have to be
addressed in detail in order to understand in depth health equity disparities such between
ethic groups living in Agincourt, the use of health services. The major findings suggested
that mortality was higher in infant{less than one year) than clder children {1-4 years).
This means that the health of youngest need to be prionitized. The results also showed
breastfeeding to be associated with mortality and hence, policy directed to encourage
mothers to breasifeed their baby during the infancy should be reinforced.
Results showed children with at least one sibling to be at lower risk of death. Therefore,

families need 1o be educated on family ptanning and child spacing.
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5.2. Recommendations

HIV/AIDS remains a major cause of death in South Africa and sub-Saharan Africa
therefore Public health interventions program have to be reinforced such rofl out
antiretroviral therapy in order to reduce the mother to child transmission{MTCT).
This major cause of death is fellowed by Tuberculosis and diarrhea between both infants
less than one year and those aged from one to four vears old. Therefore, poverty
reduction policy needs to be prioritized by empowering black communities and creating
employment opportunities in order to reduce poverty. The Agincourt Health and
Demographic Surveillance Site is one of the poorest sites in South Africa to benefit from
the government different social grants such child support grant {CSG). Therefore, there is
a need of improving the socio-economic status, which has a beneficial effect on the
survival of under five years old in rural South Africa (Twine R et al., 2007).

Due to the fact that fathers living elsewhere are an important residence category that may
affect both child mortality and SES, we recommend 2 future study that will control the
resident status of father and mother and which can be done despite the current data
limitation.

Finally, the data used for this research report were cross sectional and this provided an
ideal study design for this research report. However, we recommend also further smudies
in the future using longitudinal data in order to address this question as the Agincourt’

data are prospective and longitudinal.
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APPENDICES:

© . Soreeplotof eigenvalués

“Eigenvalues’

Appendix 1:
Figure 1: Screen plot of principal components and Eigen values
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Appendix 2:
Eigenvalve, difference, Proportion and comulative of principal components (Factors) in
Agincourt in 2003, South Africa

Component _Eiigenvalue Difference Proporiion Camulative
Factor 1 51841 32420 L1788 11788
Factor 2 1.9320 0.2591 0.0683 0.2471
Factor 3 1.7239 0.1783 0.0594 L3065
Factor 4 1.5445 03002 0.0533 0.3598
Factor 5§ 1.2442 00936 0.0420 04027
Factor & 1.1506 0.0320 {.0397 04424
Factor 7 1.1186 L0460 00386 04809
Factor 8 1.0726 0.0345 00370 05179
Factor & 1.0380 0.0263 0.0358 0.5537
Factor 10 16116 0.0156 (0.0349 0.5886
Factor 11 0.9960 0.1036 0.0343 0.6230
Factor 12 0.8923 0.0122 00308 06537
Factor 13 {.8301 00275 0.0303 0.6841
Facior i4 08526 00210 0.0204 0.7135
Factor 15 0.8315 0.0322 0.0287 07422
Factor 16 0.7093 00425 00276 0.7697
Factor 17 {17567 {.0352 0.0261 0.795%
Factor 18 0.7215 00676 0.0249 082017
Factor 19 06538 0.0639 0.0225 0.8432
Factor 20 N.5899 0.0410 0.0203 .8636
Factor 21 15488 040112 0.0189 L3825
Factor 22 0.5376 00177 0.0185 09010
Factor 23 0.5199 00304 0.017% 0.9190
Factor 24 0.4894 0.0177 00169 (19359
Factor 25 0.4717 00136 0163 0.9521
Factor 26 0.4581 (L0350 0.0158 0.9679
Factor 27 0.4231 0.0303 0.0146 0.9825
Factor 28 0.3027 0.2781 0.0135 (L9960
Factor 29 0.1146 0.0001 {.0040 10000}
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Appendix 3:

Building materials used for construction of houses according to wealth index status for

households in Agincourt with children less than 5 years in 2003, South Africa.

item Weakh Index Category Toial

Categary [ Category 11 Category I

{r=3,008) (n=3,00% {n=1.504) (HN=T7521)
Walls
Brick 558 {18.5) 5% 1.49) o0 al8 (8.2)
Cement 357 {18.5} 92 {3.0) & {04) 655 (B3
Other modern B (03 {0.0) 00} 0.1}
Stabilized mud 20T XL UNN] 0.00 2540.3)
Traditional mud 4001y i1 30.13 80.1)
Wood 1.848 (614} 1B20{33.5) 1,412 (93.9) G080 (B0.8)
Other informeal 1003 33(1.1} 84 (5.6} 127 (L7
Roof
Tiles 271 (9 22 (0T 100.3) 94 {39
Carmegated iron T2} LLUILL 1i0.1) 01y
Cither modem Lo 0000y 20.1) 3000
Thaich 2,713 (20.2) 2924 (972 1.260 (53,81 6897 (91.7)
Orher informal 16 {05y 634{2.1) 241 {16200 3200 4.3)
Floor
Other tradiional 152151} 0 0000y 156¢2.0)
Mat 10 0.0} {0. 100
Dxire 200¢0 61 10 (0.3) 200 30204 .0
(rher modern 50023 2{0.1) N0y FIUAY]
Cement 554 (84.9) 2001 {994y 1451 {(96.5) 6,596 {33.0
Modern Carpet 50.5 S(012) 46(3.1) 3807
Tiles 140.07 110.0 H0.33 N
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Appendix 4: Structure of main dwelling according to wealth index status for
households in Agincourt with children less than 5 years in 2003, South Africa

Irern Wealth Index Category TFoual
Caregory [ Categary 1 Category I

(n=3.008) {n=3 (0% [n=1,5M} (N=7521}
Rooms
Ome 635 (211} 155 (52} 505 T8 (10.5)
Two 1223 {407} 665 {21.1) 97 (6.4) 1.985{26.3)
Thees TI1{2385} 1,072 (35.6) 437 {29.1) 22204295)
Four 262 (8.7 88 (2299 460 (30.6) 1L4i0¢18.8}
Five 113{3.8) 277 e 255 {169 64508.4)
six 32 (1. 102 (3.3} 14 (82 256(3.4)
Seven 1(k4) M) 4228 BH1.1)
Eight 5(0.2) 702y 4H2H 3507
Mine 5(0.2) Ho.n 312 40:{0.5)
>=Ten 11043 0.2 Ter 4}y 230
Bedrooms
Cne 1 a2y (I} 8013
Twa 1567 {559 415{138) 3T 113(28.10)
Thres 1.077{35.4) L126&{37.4) 21914 5) 2A22{322)
Four 1317 993(31) 6164 40.9) 1.540(24.2)
Five 2305 IOSI3.0 451 ¢306) 8B4{11.7)
six 401} 6l (200 123{8.1) 186 (2.5)
»>=Seven L)) 13(0-4) A5 66 0.9
Kitchen separate from the sleeping
function
HNe 1,197 (30.8) 589 (19.T) 46 (3.0 1,832 {244}
Yes 1811 {502} 2,420 (80.3) 1458 (2650 5680 (75.6)
living room separate from the skeeping
fonction
Nao 2,409 (B0.1) 1082 (363) %4 (6.3) 3,505 (48.0p
Yes 399 (19.9 1.917 (537 AL0{93.7} 3926 (52.0)
Toilet facility(siatus of the type of the
toilet)
Bush 1,123{37.3) 120 4100} L] LI#(16.6)
Orher house 863 (28.7) 333411) 2241.5 1,383 (18.4)
In yard B57 (28.4) 2,535 (B4.2) 1.473{97.9} 4 885 (64.9)
In House i 0.0 Q(0.6) .13
Toilet Trpe
MNeme 21420(712) 430{14.9) 17{1.1) 2600 (34T
Pit toiler 863 (287 1,544 (34.6} 1,463 (97.6) 4,875 (54.8)
ViP (U] ()] (0.5} 80.2)
Muodern 3y 150.5) 11(0.7) 2904}
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Appendix 5
Water and electricity accessibility according to wealth index status for households in
Agincourt with children less than 5 years in 2003, South Africa.

Item Wealth Index Category Todal
Category I Category 1l Catzgory I

(ne=3.00G81 (n=3.00%; =150} {N=T521}
Water supplyiMain stmins of the
main waier supply)
Cither 2000} 8{0.3] 5103} 1500023
Traditional well 16T{5.5) 216(7.2) a1{d.7} 444 (5.9)
Cament well 259 8.8) 231 (LT 108 {5.T} 50 (7.9}
Truck 1.0 3(0.1) LL{IT) #0.1)
Tap instreet ZAB8{32.7) LIT(714) FAOKIT (67 5674 (75.4)
Tap in yard O 2.9) 357 (5., 307 (20.4) 753 (100
Tap in House 2{0.1} 156015} 233{1.5) 304015}
Water avaitability (Gives the
aveiability of the water snpply)
Yery imegular 42 (1.4 (0T 740.5) T 0%
Irregular, not everyday 1,989 (66.2) 1.8 (63.7) O30 (62,4} 4,846 (64 .4y
Few hours a day 92i{3.1} 8325 T1{4.7}) 25043.3)
Most of the ime 3510(18.3) 675(22.4) 32621.7} 1.552 {20.8)
abways 334{11.1) 308 {102} 161 £10.7) 803 (10.7)
Pawer light
Crther HOo1) X0y L) KRLLNT
Candles i.037 (34.5) 195 (6.5) 1841.2) 1.250{i6.6)
Parafiin 405 (134) 133 {4.4) F03) 541 {7H
Solar Power KRN} o) K0 3013
Battery/Genesator AR 26043 LIy 41013
Electricity 1560(51.93 2679 {8%) 1,481 {98.5) 5.720(74.1)
Power cook
Cither B3 HO.1} 0 1K0.1)
Wood 2815 {93.6) 2435{80.% 761 {51.1) 6,011 (80)
Paraffin 83(2.6) 224 440283 207 2.8
Gas bottle 4013 55(1.8) 62{4.1) 12401 63
Eleciricity 993.3) 435(14.5) 638042 4} 1,172(15.6)
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Appendix 6

Ownership of appliances and transport facilities according to wealth index status for

households in Agincourt with children less than 5 vears in 2003, South Africa.

fem Wealth Index Category Total
Category [ Carepory 11 Categary I

(n=3,008) {n=3.00%) [n=1,504} [WN=T521)
Stove
Mo 2,635 (87.6) 1,604 (53.3) 215{14.300 4,454 (59,27}
Yes 373€12.4) 1,405 {46.7) 1,2B9(85.70 3,067 (40.78)
Fridge
Mo 2629 (87.4) B4 {297} 48(3) 3568 (47.4)
Yes 319{12.6) 215630.3) 1,459 (97} 3053 {52.6)
Y
No 2,033 (67.6) T45 (24.8) S8(AH 2R36(377)
Yes 975 (32.4) 2264 (TS0 1446 (9610 4685 (62.3)
Yideo
No 2993 (90.5) 2.862 (D51} 1.015{67.5) G.870(91.3)
Yes 15(0.5) [EXIE2] 489 (325) 631 (8.7
Satellite dish
No 3,008 (100} 3000 (99N 1487 (989 TADS (00 T)
Broken, no plan o fix L (1Y) 20017 L1} 2{0u0)
Yes L8] T00.2) 111 2400.3)
Radig
No 2195{73) 2,242 (74.5) 1LOTE(TLLT) 5515733
Broken, no plan fo fix 1.1} 0] L)) [(ZL)]
Broken, plan 1o fix LL1e] 30,13 L) 3{0.1)
Yes 812 (2659} L e 426 (28.3) 2002%26.6)
Fix phone
Mo 3004 {990 2.077{08.9) 1369 (91} 1.350097.8)
Yes 4317 N1y 13508 11022
Cellphane
Mo 1,955 (65) 934 (31) $I6.2 ZO8230.7)
Yes 1.053 (35} 2,075 (6 141119383 4,339 {00.3}
Car
Mo 2801 {964 2578 (857 THH{53.1} 6,278 (83.5)
Yes 107 (3.6) $31{14.3} T0H4653) 1,243 (16.5)
Motor Bike
MNao 0.2y X0 2415 3T05)
Broken, no plan w fix 3002099 8} 2.998799 6) 1,482(98.5) T482(99.5}
Yes {3 20013 i o)
Bicycle
No 228 (7.6 3881299 385025.7) 1LOG2{13.3)
Broken, ¢ plan o fix 2780192 4) 2619{37 LUSTLY) 6517086, 70
Yes 00} 240,13 Lo 200.1)
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Appendix 7
Possession of livestock according to wealth index statns for households in Agincourt with
children less than 5 years in 2003, South Africa.

Itern Wealth index Categary Total
Category [ Categoy 01 Catepory Ol

(n=3,008) (n=3,009) {n=1_M) (N=7521)
Cant
HNo 2,004 (99 5) 2935 (9754) 1370 {91.09) 7290 (97.05)
Broken, (o be fix soon 30y H0.07) 5{0.33) 00
Yes 14(0.5) TH2.3% 12%(8.58) 215(2.86)
Catle
Mo 2,393 (3510 2,520 (3.9} 921{61.2) 6,343 (84.2)
1-10 2T 225074 174{11.6) 470 [6.4)
1140 1) 22 67 263 {i7.3} 494 {6.8)
>40 6(0.2) 42 {1.4) 15T 155(2.10
Unknown number L)) 11{03) IN2.6 SO0y
Goat
o 2705 (895} 1537{84.3) LIS9{TI.Y) 6401 (85.1)
1-i0 124(4.1) 216(72) 1I1{T3 451 (&)
11-40 147 (4.59 223({7.4) 1750(11.8) 54500
> 40 32{L.1) 2%1) 48317 197 (1.4)
Unknosm number e 460,00 13(0.9) 17002}
Pouliry
No 1371 (45, i.038 (34.5) 420227 1,751 (36.6)
10 1164 (367} 1,278 (42.4) 519(34.5) 2,961 (324
11-40 373{124) 493 {16.4) 457 (3.1} 1,333{17.7)
> 44 14 (043 144053 1%(1.2) F700.6)
Uninown number 320 18406.13 157 10.4) 42457
Pigs
HNo 2,985 [99.2) 2015 (96,9 1,401 (93.1) TI00E.0)
1-1¢ 201007 ) 8442.8) B35 18R(2.5)
1140 0.1 93y 18(1.2) 29(0.3)
Unknown number R0 100.1) 201} 301
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