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ABSTRACT

Background: The study examines the differentials in child midsteexisting in the
different settlements in Soweto Townships as at RQ2. It attempts to establish the
association existing between housing settlementusider-five mortality and as well
examine how household characteristics such asibgildaterials, source of drinking
water, sanitation facilities and source of energy associated with under-five
mortality. M ethods: The research comprises secondary data analysisofisehold
survey conducted in Soweto in May 2002 by Perindi® Research Unit. The aim
of the studyis to describe child mortality and explore its tiglaship to five different
housing settlements in Soweto Townships. KaplaneMeurves were fitted to
examine differentials in child mortality in the fifent housing settlements and Log
rank test was used to compare the survival culvegistic regression models were
fitted to establish factors that were associateth wnder-five mortality in Soweto
Townships as a whol&esults: A total of 2741under-five surviving children and 8
under-five deaths were studied. Informal settlesaecorded the highest overall
under-five mortality rate (15.9 per 10000 child ggawhile private sector housing
settlement recorded the least (3.3 per 10000 chddrs) of all the housing
settlements. The overall under-five mortality inw&bo Townships was 10.4 per
10000 child years. After controlling for other hetisld characteristics settlement was
significantly associated with high under-five mdtya(Council settlement OR 3.3,
P=0.032, 95 CI; 1.113, 10.24, Informal settlemeRt ®10, P=0.005, 95% CI; 1.633,
15.99 and Hostel settlement OR 4.09, P=0.012, 99%1@357, 12.35). Use of

paraffin and candles were also significantly assed with high under-five mortality



(OR 3.4, P-value<0.001, 95% CI; 2.416, 19.15 and TQRP-value=0.014, 95% CI;
1.25, 8.88 respectively)Conclusions: Private sector housing settlements reported
lower under-five mortality rates in Soweto Townghi{3.3 per 10,000 child years)
and was less associated with high mortality in camspn to the other housing
settlements (Informal, council and hostel housiejlements) in Soweto Townships
Use of paraffin and candles for lighting in houddsowere mainly associated with
high under-five mortality in Soweto Townships inngoarison to those households

that used of electricity.



CHAPTER ONE

GENERAL INTRODUCTION
1.1 INTRODUCTION
Under-five mortality rate (USMR) is one of the masiportant indicators for assessing
the health status of a community or a country araluseful prerequisite for planning
health interventions for child survival [IThis indicator is linked to internationally
recognised goals that countries strive to achievaniattempt to fulfill general
development standards and children’s rights. Liteeibfant mortality rate (IMR), the
USMR provides a key baseline indication of how ardoy is progressing with its plan to
realise children’s rights, in particular their rtgho life, health-care services, nutrition,

education, adequate standard of living, water,ad@ecurity and protection. [2]

One of the most important Millennium Developmenalgd MDG) developed by the
United Nations is to reduce under five mortalitteray two thirds between 1990 and
2015. Their rationale is that human developmenhothe sustained anywhere unless

childrenare protected everywhere in the world [3].

High under-five mortality is mainly correlated witheadequate maternal and child health
(MCH) services, insufficient nutrition, poor immusation coverage, environmental

exposure and other exogenous factors which indluolee related to housing conditions

[4].



In many low income countries of sub-Saharan Africa20% of children die before
reaching five years of age compared to high incooumtries, for example 0.7% in

England and Wales [5].

In South Africa, it is estimated that nearly 100@b@idren under 5 years of age still die
each year [6]. So to achieve the MDG of under-martality in South Africa by 2015,

simply means reducing under-five deaths to lowan 67,000 a year.

HIV/AIDS is the leading cause of under-five deatlosounting for 40.3% in South
Africa. Diarrhoeal disease, lower respiratory tiaéections, and malnutrition, when
adjusted for HIV/AIDS co-morbidity, together accodor 20.3% of the under-five

deaths [6].

Household characteristics such as building magersmurce of drinking water, sanitation
facilities and source of energy reflect economadust and are known to be important
components of child survival. Together with otheetdrs, household characteristics are

thought to have direct effects on child mortality. [

Besides reporting causes of under-five deathssthigy aimdo describe child mortality
and explore the differentials in under-five motgaln five different housing settlements
in Soweto. It specifically aims to examine the imipgaousing settlement has on under-

five mortality and how household characteristioshsas building materials, source of



drinking water, sanitation facilities and sourcesakrgy are associated with under-five
mortality.

The findings will hopefully contribute towards euating and developing policies
regarding housing and social amenities to redudd ofortality in Soweto Townships

and other Townships across the world.

1.2 BACKGROUND INFORMATION ON THE STUDY AREA

South Western Townships (Soweto) is an urban Afritewnships with a population
estimated at 1.1 million people in 20@bweto is the most populous black urban
residential area in South Africa. It is situatedkri5to the south west of Johannesburg,
Gauteng provinceSoweto ranks among the poorest settlement in Jelsadang, although
individual Townships tend to have a mix of wealtrdad poorer residents. It hosts
complex social networks and a range of socio-ecanstrata, with a variety of activities
and lifestyles. Residents of Soweto live in dwgjimanging from low income housing
such as single sex hostels and informal shaclesstits to formal brick houses owned

by high income earners [8].

With its high unemployment rate, the area housasyrngangsters and has been a seedbed

of criminal activity causing mayhem in many partgohannesburg [9]

Soweto was founded in the 1950’s when the Afridam® the freehold Townships of
Alexandra, Sophia town, Martindale and Newclareenfercibly removed by the then

apartheid government and rehoused in what came kmdwn as greater Soweto through



an accelerated housing programme for Africansals established to house mainly black
labourers, who worked in mines and other industnigle city, away from the city
centre. Soweto then became the major receptionfarédricans who moved to live near

the city of Johannesbufg0].

In the year 2000, it was estimated that almostfiftles of the households were found in
backyard areas with an estimated population of 208000 people accommodated.
Majority of the backyard dwellings were located inelthe stands of the council houses.
Council houses occupy 74% of all the stands ancerngkto 84% of all the formal

structure$11, 20].

Soweto informal settlements are characterised loy pousing, overcrowding, and little
infrastructure. Dwellings in these settlementsmagle of corrugated iron sheets and
plastic. The informal settlements are unregulatesters of shacks that sprout on vacant
land, have been illegally settled and have miniseaVice provision, without electricity

or running waterlt is estimated that about 65,000 Sowetans livaformal settlements
[10, 13]. Hostels are large buildings with unitattivere built on the outskirts of various
Townships to house migrant workers who have hisadlyi lived on the fringes of
Soweto. These hostels initially were for single kavs and segregated by sex. Many

thousands of people live in the hostels in veryrpomditions [8, 12, and 13].

Another important housing domain in Soweto is thegte sector developed houses

which has grown significantly and it is estimathdttabout 90000 Sowetans now live in



neighborhoods where almost all the homes have Ibagiétrby private developers and are

characterised by good services and served withrilieg [14].

1.3PROBLEM STATEMENT

Nearly 100 countries are falling short of the goateduce childanortality adopted by
world leaders at the United Natiomdillennium Summit in 2000 [14]. One in 12 children
worldwidedo not live to age five, despite the availabilifypooven, low-cost
interventions on reducing chittbaths [14]. At the end of the last decade, twalthof
Africanswere living in absolute poverty. More than halfl$ackedsafe water and 70%
did not have proper sanitation. Infant mortalityAfrica was 55% higher thahe rest of

the world's low income, developing countries [16].

In South Africa, a nation of 45 million people wite most sophisticated infrastructure
on the continent, mortality rates in 2002 were@é5leaths per 1000 live birthishis
occurred even after introduction of free healtreand improved nutritional programmes
and was largely attributed to pediatric HIV [18htketroviral therapy was not readily

available to poor populations in Soweto during #iigly period [17].

It is argued that a safely built environment, intthg adequate housing conditions, is one
of the most elemental human needs. Nonethelessy@dmane billion (one-sixth) of the
world’s population currently live in slums and acpiatters. Poor settlements often lack

basic health service consequently resulting in lmdgnt and under-five mortality [18].

In South Africa it is estimated that more than éigiilion people lived in informal

settlements in 2001, and that Johannesburg, whittieibiggest urban centre in southern



Africa, had an estimated influx of 20000 new howdé$ per month, 90% of them into
Soweto Townships [19]. It is estimated that 35% afiseholds in Soweto live in

settlements characterised by poor sanitation asiddéelectricity [19].

Given all these grievances ranging from poor staitaand poor housing, infant

mortality and under-five mortality is undoubtedigin.

1.4. SIGNIFICANCE OF THE STUDY

Although a number of studies have been undertak&oweto Townships, there are no
well documented studies on the under-five mortalitierential in the different housing
settlements within Soweto Townships [20, 22]. Mahthese studies focused on other
factors not specifically under-five mortality; fexample Ines Ackerl Kristensen in 2004
conducted a study on acute respiratory infectiar@hildren less than one year of age in
Soweto, South Africa. She found out that crowding aocio-economic factors such as

the father's education are important determinamtadute respiratory infections [20].

In addition it is still not clear, what other impant factors are associated with child
mortality within Soweto Townships and to what exteariations in the housing type and

household characteristic contribute to under-filvddcdeath.

Global level data have been published on housiagacheristic variation and child
mortality, but information at country level (Sowlfrica) is scarce. There seem to be
lack of studies on the relationship between housettjement/ household characteristics

and under-five mortality in South Africa [22].



This study intends to utilise child mortality datavarious housing settlements in Soweto
collected during Soweto household survey by thenBtal HIV Research Unit in 2002.
This study therefore intends to determine childtaliy rates estimates in the five
different housing settlements in 2002 in orderriderstand the contribution of housing

settlement to child mortality in Soweto Townships.

15AIMSOF THE STUDY
The aim of the studys to describe child mortality and explore its telaship to five

different housing settlements in urban Soweto Tdwpssin 2002.

1.6 RESEARCH QUESTION

Is housing settlement associated with under-fivetahoy?

1.7 OBJECTIVESOF THE STUDY
1) To estimate and compare <lyr, 1-5yrs and overgbyf8) child mortality rates in
the different housing settlements in Soweto Towpshi
2) To identify and examine housing settlement, houlsketivaracteristics and other
selected factors associated with child mortalitffoweto Townships.
3) To report causes of under-five death in the diffeteusing settlements in

Soweto Townships.



18LITERATURE REVIEW.

Inadequate and insecure housing is a huge crdisgfiahe world today. The number of
people living in inadequate housing has increasedntly according to the United
Nations Centre for Human Settlements (Habitais lestimate that 20 % of the world's
population live in substandard housing with lackaafd, little access to clean water,
forced eviction, gender discrimination, poor healthemployment and low income or no
income. Children are particularly vulnerable to ittng@acts that these issues have and

child mortality is undoubtedly high in these argzH.

The situation is worse in sub-Saharan Africa, wi% of urban housing units are

temporary structures, and about half do not confrtvuilding regulations [22].

Adequate housing is one of the most basic humadsrnaed human right enshrined in
international law. Housing is not just about havangof on one’s head. It is inextricably
linked to safety and security, access to serviesfurces and economic opportunities

[23].

Housing type and household characteristic factakaown to be associated with child
mortality in urban and rural areas of many develgmountries. Studies conducted in
Malawi demonstrated that children of mothers whediin households with no toilet
facility or sourced drinking water from a well hadhigher risk of dying compared to

children who lived in households with flush toitetd piped watgP4].



Another study undertaken in Bangladesh showedhihasing conditions and access to
safe drinking water and hygienic toilet facilitiase the most critical determinants of

child survival in urban ared25].

Universally, there is vast literature that has smalion the determinants of under-five and
infant mortality. Most of the studies have showgngicant association between under-
five/ infant mortality and household characteristiEor example a study conducted by
Moseret al in 2004 using data from Demographic and Healtrvey data from different
countries to examine under-five mortality by helsld assets and household
characteristics- such as roofing, floor materisdsjrce of drinking water, toilet facilities
and availability of electricity. The study showedreasing levels of under-five mortality
in countries with lower ratios of household assetd inadequate household
characteristics [27]. Furthermore a study done twb& Burden of Disease using
disability-adjusted life-year (DALY) to compare dieand disability from various
disorders in developing and developed countrid9®0 demonstrated poor water supply
and sanitation as among the greatest predictdig\afy and attributable to 6.8% of the

world wide DALY [27].

Poor water supply and poor sanitation are featatteibuted to poor housing areas (slums
and informal settlements) as opposed to developmtem houses often situated in places
where they access safe water and proper sanigtgiams. In a study conducted in
Nairobi among slum dwellers, over 50% of the resjamts indicated water and

sanitation were the most pressing need [28]



Fotso et al in 2007 published a reportpogress towards the child mortality millennium
development goal in urban sub-Saharan Africa. Bpent focused on overcrowded
slums and shantytowns characterised by poor enwvieotal and sanitation conditions,
poor access to basic amenities and social andhhealtices, and poor livelihood
opportunities that worsen the residents' suscéipfibd various health problems. In their
findings (Fotso et al) they established an intéatren between access to safe water for

drinking and decline in child mortality [29].

The importance of access to safe drinking watectold health, especially in urban areas,
has been documented in many studies since diarrfe@emajor cause of death among
under-five children in sub-Saharan Africa [29, 3@]gration to urban areas has been the
main fuelling factor of population growth in citiestraining existing water infrastructure
and as a result underprivileged urban populatidtengay exorbitant prices for unclean

water, while services to wealthier groups are Hgawibsidised [30].

Child mortality differentials according to waterpgly and sanitation in many urban areas
of developing countries suggest that lack of acteggped water and toilet facilities
reduce significantly the survival chances of uniik-children. A study conducted in
Eritrea using data collected by the Demographictdealth Survey (DHS) project in

1995 showed that the effect of household envirorirfveater supply and toilet facility)
remains substantially significant during the postimatal and child periods, even after

adjusting for other socioeconomic variables. Thelgattempted to deal with the

-10 -



guestion of whether access to piped water and this#t is associated with under-five

mortality in urban areas of Eritrea [31].

Housing settlements are important determinantsafth in urban settings as pointed out
by Danielle et al study on Social Determinants Heldlrban Populations in the United
States of America (USA). The study recognised itiduistrial activity can have
significant impact on cities with respect to palhut, and less expensive housing is often
found in areas with less desirable physical envirents. More often the underprivileged
and lower income earners live in such environmertis. study further concluded that the
place of residence is situated within a particstagial setting and that can have

substantial impacts on health in terms of expoR22g

A substantial body of literature demonstrates guatr housing can contribute to
infectious disease transmission, injuries, asthyngpsoms, poisoning and mental health
problemdoth directly and indirectly. Susan et al review@darticles selected from 12
electronic databases of US interventions from 193001 to evaluate the success of
public health interventions related to housingthi@ conclusion of her study she
demonstrated that it is possible to design and/aaut interventions that can lead to
improved health by making changes in housing-rdlatnditions [33]. Another study
conducted with an aim of identifying socio-econofiaictors associated with mortality
among cities in Japan demonstrated a positive latioe between mortality and old

housing(r>0.2) [34].

-11 -



A similar study conducted among pre-school childrearban Trivandrunaity, capital of
Kerala showed high incidence of illness and alnsostimes greater risk among less than
three years old children living in environmentallgprived areas. Morbidity information
on each child was gathered for one year throughkhlyegsitsand recording of symptoms
was done by trained investigators. The study wenihér to conclude that morbidity
burden in Kerala, for under- three year old chitdi®very high and is directly related to

the quality of the housingnvironment [35].

The health risks faced by children can be tracet batheir homes and schools because
children spend most of their time in these platas. home environment, in particular,
represents an important source of fetal and eailgltood exposures to biologic,

chemical, and physical agents.

The knowledge on the relationship between housmpheealth inequality, particularly
within urban inner-city neighborhoods, has exidgteca number of decades. In 1938, the
American Public Health Association (APHA) identdi&nowledge gaps with respect to
housing and health, in order to understand anduat@better the relative effects on
humans of the various problems that may exist ushg and its environment.
Measuring the direct impact of housing quality @alth is hitherto a challenge. In a
recent study on the impact of housing on healtrgstigators estimated that indices of
urban residential quality explained up to 25% @f ¥ariability in health status in Japan
while housing quality remains an important compdrmémealth disparities in America

and round the world [36].

-12 -



Ignorance and difficult living conditions in theban slums of developing world are

likely to result in low health care use, hygieneaaaness and lack of understanding of the
origin of sickness leading to high morbidity andrtabty. Children living under such
conditions are at especially high risk of diseasesh as diphtheria, pertussis, tetanus,

measles, poliomyelitis, tuberculosis, injuries rhaeal diseases etcetera.

A cross sectional survey study of 1500 househodasiucted in slum population of
Dhaka city in Bangladesh reported death rates uséloolds per 1000 children (0—-107
months) within the last year from the interviewb 20.5 for boys and 27.0 for girls. The
study noted that even with high vaccination covenartality and morbidity among
young children remained alarmingly high indicatsagio-economic, environmental and

housing conditions as major drivers of mortalitglanorbidity [37].

Measles is known to be one of the leading killem®agst under-five children in poor and
the developing countrieMeasles is a major cause of child death in refugeeps and in
internally displaced populations, where living ctiimhs are extremely at risk of the
development and spread of the disease. The fatatitys in children in complex
emergencies have been as high as 20%-30% [38]|&datisease is known by medical
profession as a mild disease except in populatioimg in extreme unfavorable
conditions like those found in the developing watdl particularly in the slums and

complex emergency settings like the refugee ca@@s [

-13-



Research conducted among Palestinian refugeesnm Bebanon showed an association
between the presence of illness among householdoersrand housing conditions. The
association between housing conditions and thespoesof illness among household
members showed a significant positive gradient.d4eébolds with five to seven problems
in housing were one and a half times more likelipe¢all, and those with eight to fifteen
problems(defined below) were twice more likely ®ilhcompared to households with
zero to four problems [40]. Problems related todnog were classified as housing
infrastructure services which included drinking &raelectrical power, sewage and
garbage disposal, as well as floods due to rainveate housing conditions; the housing
conditions index was based on items such as holdgsetiestation, adequate lighting,

ventilation, heating, the presence of humidity aratks in walls and ceiling[40].

Another cross-sectional study of 403 families cartéd in a squatter settlement of
Karachi over a two week period showed that factggsificantly associated with

respiratory infections among under-five includeaiploousing [41].

Many studies have shown associations between @wedang at household level and
mortality. Studies conducted in Stockholm, Swedermvestigate overcrowding and the
risk of measles death indicated a negative associbetween the overall risk of death
and large household size. The findings of the stumhcluded that the crowding may
have statistically independent effect to the risHeath from measles [42]. Another study

conducted in Rio de Janeiro, Brazil, through brasthods of indirect estimation showed

-14 -



residence in a shantytown (favela) as one of themgaterminants of mortality among

vulnerable populations in Brazil [43].
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CHAPTER TWO

METHODOLOGY
21.0STUDY DESIGN
The study is a cross sectional analytical studynf@ household survey conducted in
Soweto in May 2002 by the Perinatal HIV Researchit Utuniversity of the
Witwatersrand). The main aim of the primary stuchswo determine the effects of adult
morbidity and mortality on household welfare anddren’s well being. Secondary data
from this survey has been used to investigate fa@ssociated with under-five mortality

in these Townships.

21.1THE DESIGN OF SOWETO HOUSEHOLD SURVEY OF 2002.

The Soweto household survey of 2002 was a crosmsachousehold survey that was
stratified and two stage cluster sampling usedtal tof 4912 households were surveyed
and detailed information on 22724 individuals whtamed.

The survey process was carried out in two phasdkelfirst phase 4501 households with
children under the age of 16 years were surveybdeuhe second phase comprised 411
households with no children under the age of 1@sydldhe respondents of the study were

caregivers in the household or head of the houdehol

Stratification was based on the type of housi@guncil houseqthese were houses

formally owned by the council, leased and currenthned by the lesserprivate sector

housedq(privately owned housing estates developed by ¢nendl private construction),

-16 -



backyard dwellinggrooms built in the backyard of council housasipormal settlements

houseqtemporary structures with little infrastructurdetwise called shacks).

2.1.2 QUESTIONNAIRE DESIGN AND DEVELOPMENT.
The instrument used was a modified questionnageipusly used in the Kagera survey

in Tanzania and developed by the World Bank.

2.1.3FIELD WORK
The data collection process was carried in two @habhe first survey was conducted in
May and June 2002 and the second survey was catblucOctober 2002 with the use

of the same instrument.

2.14DATA ENTRY PROCESS
Data was entered in Microsoft Access, relationéhldase software. Quality control
measures were implemented starting from the quesdice, in the field and during data

entry process.

2.2STUDY POPULATION AND SAMPLE SIZE

The study population consisted of all children wiere five-years or younger between
May 1998 and May 2002.Two thousand eight hundrettaenty five children (2825)
who were 5 years or younger (between 1998 and Zo@@)4501 households were

included into this study.
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2.3 KEY WORDS

= Housing settlementrefers to the type of house structure and areaevpeople

live.

= Under-five mortality Rate (USMR) is the probability (expressed as a rate per
1000 live births) of a child born in a specifiecayelying before reaching the age

of five.

= Infant Mortality Rate (IMR) +refers tothe number of children dying under one
year of age divided by the number of live birthattlgear. The infant mortality

rate is also called the infant death rate.

2.4.0 EXPLANATORY VARIABLES

The study utilised available variables in Sowetoudehold survey dataset. The
explanatory variables included Housing settlement aousehold characteristics.
Housing settlement stratified into five strata ngmeHostel settlements, informal
settlements, backyard dwellings, council housegese¢nt and privately owned houses.
Household characteristic included type of housingding materials, source of drinking

water, toilet facilities, number of living roomsdgsource of energy for cooking.

24.1 OUTCOME VARIABLES
The outcome variable used in the study is childttdea mortality. The under-five
mortality rates were estimated within the differaotising settlements to ascertain which

settlement had the highest impact on child moytaitd compared with the children who
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survived during the same period. In addition thanh mortality rate (deaths within the
first year of life), one to five year (1-5yr) chilehortality rates and overall (0-5) child

mortality rates were estimated and reported irdifferent housing settlements.

25 ETHICAL CONSIDERATIONS

Permission was obtained from the Perinatal HIV RedeUnit (PHRU) of the University
of the Witwatersrand to use the data of the Sowtgiosehold cross-sectional survey of
2002. For the purpose of this research ethicafaftes was obtained from the University
of the Witwatersrand committee for Research on Humabjects. Data obtained was

maintained in confidence and used specificallyplamposes of this research.

2.6 DISSEMINATION AND UTILISATION OF THE FINDINGS.
The study upon completion will be revised, writigm and published. It is expected that
at least an article out of this project will be psibed in a Southern Africa peer review

journal of Epidemiology.

The findings of the study are also anticipatedd@hlesented to various policy makers on
sectors such as housing, water and sanitationtraetisn industry, energy etc so as to

guide them in policy decision making process.

2.7.0 DATA MANAGEMENT
A number of variables relevant to the researcheafalysis purposes were selected and
variables that were not useful to the researchee wepped. Microsoft Access was used

to manage data. Observations that were not meanifgf analysis such as those that
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represented refusal, not applicable and don’t km@re set to missing. The study at the
end utilized information of a total of 2741 underef children who were alive and 84

children who died in families living in Soweto Togmps as at may 2002.

2.7.1 DATA ANALYSIS

Data analysis was carried out in Intercool Statar§ion 9). The first part of the results
section gives a description of study participamtstarms of distribution by housing

settlements, sex and age distribution for undex-fohildren reported to be alive in

Soweto Townships as at May 2002 and under-fivedodm who died in Soweto

Townships between 1998 and 2002. Person time asakas used to determine child
mortality rates in each of the housing settleméng Rank test was used to compare

survival curves between the different housing seténts.

Kaplan Meier Survival curves were used to desctif@esurvival pattern of under-five
children between 1998 and 2002. To investigateais®ciation between child mortality
and housing settlement, univariate and multivaiiagestic models were used. Interaction

between housing settlement and household charstatenwas investigated as well.
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CHAPTER THREE
RESULTSOF THE FINDINGS
3.1 DESCRIPTION OF THE STUDY POPULATION IN SOWETO TOWNSHIPS

The largest age category of the children in thiglgt(Table: 1.0) were aged between
three and five years 1074 (38%) while the leastgmty were aged between one and two
years 524(18.6%). The mean age was 24.9 monthd %std).The distribution in terms
of age categories in the various settlements watsstitally significantly different (P-
value=0.006, chi2= 27.81). There were about as nbayg as girls among children who
were alive at the time of data collection in 200feile were 1,323 (48.3%) males and
1,418 (51.7%) females. However sex was not recofdedhose children who were
reported to have died before thelf birthday during the survey. A larger number of
children, 64 (22.2%) lived in the Backyard houssagtlement and the least 15.7% (443)
lived in private sector housing settlememalfle 1.0). Distribution of these children in

the settlements was statistically significantlyfetiént (P-value<0.05, chi2=9.34).

Table 1.0: Description of the study population in Soweto Townships

Variable category Frequency (%)
Housing settlement
Informal 543(19.2%)
Council 618(21.9%)
Backyard 624(22.2%)
Hostels 597(21.1%)
Private sector 443(15.7%)
Total 2825(100%)
Age(Months)
0-12 693(24.5%)
12-24 524(18.6%)
24-36 534(18.9%)
36-60 1074(38.0%)
Total 2825(100%)
Sex(Children alive)
Males 1324(48.3%)
Females 1417(51.7%)
Total 2741(100%)
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3.2 HOUSEHOLD CHARACTERICTICS BY HOUSING SETTLEMENT IN SOWETO
TOWNSHIPS.

Under-five mortality have been greatly associatéti Wousehold characteristics- such as
roofing, floor materials(building materials), soerof drinking water, toilet facilities and
availability of electricity [27] .Further studiese shown that sanitation conditions, poor
access to basic amenities and social and healiicegropportunities worsen the human
susceptibility to various health problems [29]idttherefore imperatively important to

look at distribution of these characteristics im®to Townships.

All the houses in private sector housing settlenvesrte built of brick (100 %; n=443)
while backyard settlements had the least numbapo$es built of bricks (6.3%; n=122).
Council, Informal and hostel housing settlementd B8.8 % (561), 55% (298) and
87.6% (522) respectively built of bricks. At thereatime backyard settlements had the
highest number of houses made of corrugated ir@etsh(58.3%; n=493). Informal
settlements had the highest number of housing noddemporary structures (44.8%;
n=231). There was statistically significant diffieces in the type of building material

used in the settlements (P-value <0.0001)

All the houses (100 %; n=443) in private sectoudiog settlement had flush toilets.
Over 96% of the council and hostels houses housatilements also had flush toilets.
Less than (36.8%) of the houses in the Backyard iafaimal settlement had flush
toilets. Majority of the toilet facilities availablin the backyard settlements were the
traditional pit latrine type (84.9%). There weratstically significant differences (p-

value < 0.0001) in the distribution of toilet fatiés types among the 5 settlements.
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Most of the houses in the private sector had pyatr inside the house 423(95.5%) and
the remaining 20(4.5%) had water piped into thedy&@nly 47(7.9%) of the backyard
dwellers had piped water in their houses. The ntgjoof dwellers in backyard
settlements 328(79.49%) had their sources of vieder public taps. Sixty seven percent
(365) of the informal settlement dwellers had watgyed in to the yard. There was
significant difference in the distribution of typef water source in the different

settlements (P-value <0.0001)

With regard to sources of energy, all housing eettints except backyard had over 95%
of the sources of energy either as electricityaars Majority of the Backyard dwellers
253(40.7%) used paraffin as source of energy ftilng. Informal settlements had the
highest number of single room houses 374(40.5%)ewthe private housing sector had
the lowest 4(0.4%). Council, Hostel and Backyarttlesments had 8.6%, 21.2% and
29.3% of houses with single rooms.

3.3 ESTIMATED PROPORTION OF UNDER-FIVE MORTALITY IN SOWETO
TOWNSHIPS

The study comprised a total of 2825 children regist born in Soweto Townships
between January1998 and May 2002 when the surveyuwdertaken. Of these 2.97%
(84) were reported to have died before thdirtirthday (Figure 1). The majority of
deaths among these children (77%) happened initdteyar of life. The mean age at

death was about 8 months.
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Figure 1: Estimated percentage of under-five mortality according to age category
in Soweto Townshipsfrom a cross sectional survey in Soweto 2002.
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34 DISTRIBUTION OF THE UNDER-FIVE MORTALITY BY HOUSING
SETTLEMENT.

From table 3.0 below, Under-five deaths appearetcstatistically different among the
housing settlements in Soweto Townships (P-Valugs0chi2 =9.43). Most of the

under-five deaths 26.2 %( 22) were reported amasgeh dwellers and the least under-
five deaths were reported in privately owned bhokises 4.8% (4).

Similarly, the majority of infant deaths 27.7% (24gre reported also among hostel

dwellers and lowest 3.1% (2) were reported in gelaowned housed @ble 2.0)
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Table2.0: Distribution of child mortality by housing settlement in Soweto Townships

Housing settlement Infant Deaths  1-5yr Deaths U5Deaths
Hostels 18 (%) 4 (21.1%) 226.2%)
Council house 14 (21.5%) 3 (15.8%) 17 (20.4%)
Backyard 15 (28)1 5(26.3%) 20 (23.8%)
Informal settlements 16 (24.6%) 5 (26.3%) 2AP5.0%)
Private sector 2 (3.1%) 2 (10.5%) 4 (4.8%)
Total 65 (100% ) 19 (100%) 84 (100%)

3.5. CAUSES OF UNDER-FIVE DEATHSIN SOWETO TOWNSHIPS

Severe diarrhoea was the most reported cause eir-find deaths and was responsible
for 9.1% (6) of all the under-five deaths reportedSoweto TownshipsFgure 2.0).
Other causes of death reported included; Pneumn®i# (5), Meningitis 7.6% (5),
Injuries 6.1% (4), Chronic cough 3.0% (2). Aids athelart disease were each reported to
be responsible for 1.5% (1) deaths each respegtiteébwever the majority of the under-
five causes of deaths were reported as others 5M3%Severe diarrhoea 5(25%) was
the leading reported cause of under-five death gniba children who lived in hostel
settlement, while meningitis 1(5%), heart diseafg?d and pneumonia 1(5%) were
reported least responsible for the under-five deatlthis settlement. In council housing
settlement pneumonia and injuries were reportesgonsible for almost a third of the
under-five deaths. The causes of the other threeteps of under-five deaths were
recorded as others. In the Backyard housing settiémeningitis 3(15%) was the main
reported cause of under-five mortality. Pneumon(@%d) and Aids 1(5%) were also

among the recorded causes of under-five deathdis dettlement. Chronic cough
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2(15.38%) was the leading reported cause of deatbng under-five in informal
settlements while pneumonia 1(33.3%) was repontelet responsible for a third of all
the under-five deaths in private sector housintieseéent.

Figure 2.0: Distribution of cause of under-five deathsin Soweto Townships

Distribution of causes of Under-five deaths in
Soweto townships
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3.6 MORTALITY RATES IN THE DIFFERENT HOUSING SETTLEMENTS IN
SOWETO TOWNSHIPS

Table 3.0 below shows child mortality rates in théerent housing settlements in
Soweto Townships. Informal settlements had the dsglevel of infant mortality rate
(IMR) and under-five mortality rate (USMR) whileipate sector housing settlement had
the least mortality rate of all the housing setéens. The mortality rates reported in the
above housing settlements were slightly highetterinformal and lower for the private
sector housing settlements compared to the childatity rates reported for Soweto

Townships as a whole. Death rates among childre dg5years were higher in the
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hostel housing settlements (5.2 per 10,000 chilarsjecompared to all other housing

settlements.

Table 3.0: Child mortality Rates in the different housing settlements in Soweto

Townships

Housing settlement Mortality Rates

| M R(0000) 1-5yrMR (0000) | U5M R(0000)
Hostel 2.26 5.20 8.90

Cl(1.31,3.90) | CI(2.0,13.9 Cl(5.12, 15.83)
Council Houses 1.86 3.20 9.40

CI (1.05, 3.27) | CI(1.0,9.8) Cl (5.7, 15.6)
Backyard 2.00 3.40 9.90

Cl(1.16, 3.45) | ClI (1.1, 10.4) Cl (6.3, 16.9)
Informal settlements 3.12 4.20 15.90

Cl(1.94,5.01) | Cl(1.4,13.1) Cl1(10.3, 24.7)
Private sector 0.42 2.80 3.30

Cl(0.11, 1.68) | CI(0.70, 11) Cl(1.3,8.9)
Soweto 1.97 3.70 10.40
Townships(overall) Cl(1.52,2.56) |Cl(2.2,6.2) Cl(8.2,13.1)

3.7 LEVELS OF DIFERENTIALS

IN CHILD MORTALITY

IN THE

DIFFERENT HOUSING SETTLEMENTSIN SOWETO TOWNSHIPS.

There were statistical differences in mortality vikeén some housing settlements in

Soweto Township&Figure 3.0)
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Figure 3.0: Kaplan Meer under-five mortality estimate in Soweto Townships
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Hostel and Private sector housing settlements sthaignificant differences in under-
five mortality. The probabilities of survival in btel settlement for 0-5years, 1-5years
and 0-12months age categories were 97.3%, 97.499&086 respectively while in the
private sector settlement the probabilities of suahfor these age categories were 98.9%,
98.8% and 99.5% respectively. There were signifideferences in mortality rates in the
above mentioned groups in these settlements (Rsal013, 0.047 and 0.037
respectively). However there were no significarfitedences in under-five mortality rates
between hostel ((8.9 per 10000child years and tiner dhree housing settlements council
houses, backyard and informal settlements —whipbrted under-five mortality rates of

9.4/10000, 9.9/10000 and 15.9/10000 child yearseas/ely) P-values >0.05).
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Similarly, informal and Private sector housing lestients showed significant differences
in overall under-five (0-5yr) mortality (P-valuef@3). Interestingly, 1-5yr mortality
(reported as 4.2/10000 and 2.8/10000child yearpemtively) was not significantly
different (P-value=0.634 respectively). There weaoesignificant differences in under-
five mortality observed in informal settlement ielation to the backyard and council
housing settlements which reported mortality of/B0900 and 9.4/10000 child years

respectively (P-value= 0.865).

Significant differences in overall (0-5) under-fiveortality and infant mortality was
observed between Backyard housing settlement wi@cbrded mortality of 9.9/10000
child years and private sector house settlementiwhecorded mortality of 3.3/20000
child years (P-values=0.042 and 0.027 respectivélpwever there was no significant
difference among the deaths of those aged betwégmsl(P-value=0.877) in these two
settlements. Backyard and informal housing settitémaevhich recorded mortality of
9.9/10000 and 15.9/10000 respectively, showed guifsiant differences in under-five
mortality (P-value=0.122). The pattern of child madity in council housing settlement
did not seem to differ with those shown in all ttker four housing settlements (Hostel,
Backyard, informal and private sector housing seténts) which recorded under-five
mortality of 8.9/10000, 9.9/10000 and 3.3/10000lcchyears respectively(P-value=

0.059)
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3.8 FACTORSASSOCIATED WITH CHILD MORTALITY

To examine individual effects of various explangteariables on under-five mortality in

Soweto Townships, logistic regression analysespea®rmed separately for each of the
six variables (Univariate regression model) andhtak the six variables were fitted in

one model (Multivariate regression model). A numbéwariables showed significant

association with under-five mortality. These valesbinclude: Housing settlements and

source of energy for lighting @ble: 4.0).

All the categories of housing settlements in thévamate model showed significant
association of under-five mortality compared tovateé sector housing, while in
multivariate models council housing settlement beEanon-significantly associated to

under-five mortality (P-value=0.176, 95% CI 0.68158).

Children who lived in families where candles wesedi for lighting were significantly
associated with under-five death compared to ufider-children who lived in
households where either electricity, gas or solas wsed as a form of energy in both
univariate and multivariate models. The odds ofarftve deaths was 2.6 times more in
univariate model and 7.2 times in multivariate nmadehouseholds where candles were
used compared to those household where eitherrieigGtsolar or gas was used for
lighting. Households that used paraffin for cookidgl not show any evidence of
association with under-five mortality in univariateodel (OR 1.78, 95% CI 0.98-3.23, p-
value 0.058) while in multivariate model it was refgcantly associated with under-five

mortality (P-value 0.014, OR 3.43, Cl 1.25, 8.88)
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Other household characteristics however did notvsany evidence of association with
under-five mortality in both univariate and multiiie models. These include variables
such as source of drinking water, Number of houskhmoms, Building materials and

type of toilet facilities $ee table 4.0 below).
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Table 4.0: Factors associated with under-five mortality in Soweto Townships

VARIABLE UNIVARIATE MULTIVARIATE
OR P-value(95% CI) OR P-value(95% CI)
Housing settlement
Private sector 1 - - 1 - -
Council * 3.12 0.043*(1.04, 9.29) 3.37 0.032%(1.113, 10.24
Backyard “ 3.63 0.019*%(1.23, 10.71) 2.52 0.176 (0.661, 9.58)
Informal sector” 4.41 0.007*(1.50, 12.96) 5.10 0.005* (1.633, 15.p
Hostel “ 4.21 0.009*(1.44, 12.27) 4.09 0.012*(1.357,12.35
Energy source
Electricity 1 - - 1 - -
Paraffin 1.78 0.058(0.981, 3.23 3.43 0.014* (1.25, 8.88
Candles 2.67 0.004*(1.372,5.18 7.02 0.001*(2.416, 19.15%
Building Materials
Brick 1 - -
Temporary/Mud 1.21 .8%5(0.161, 9.02)
Corrugated iron 1.11 0.654(0.698, 1.77

Water source
Piped into dwelling 1

0.597(0.701, 1.85

No. of Rooms(>1<=5) 0.720
No. of Rooms(>5<8) 0.359

Piped into yard 1.40
Public Tap 1.49 0.196(0.814, 2.73
No of Rooms
Single Room 1

0.15061, 1.126)
0.@211, 1.180)

Toilet facility type
Flush to sewage system 1
Pit latrine

No facilities/Bush 1.613

1.053 0.872(0.564, 1.96%

0.515(0.382, 6.801

)

s

Lo

Note:
*Shows significant p-values.

All the six variables werefitted in both univariate and multivariate models.

However, only significant valueswerereported in multivariate model.
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CHAPTER FOUR

DISCUSSION

The study has examined the differentials existmgrider-five mortality in different
housing settlements in Soweto Townships, SouthcAfduring the period between 1998
and 2002. The study identified household charasttesi that are associated with child
mortality. It has also determined whether the tgpbousing settlement impacted on
under-five mortality.

Severe diarrhoea was the most reported cause efind death in Soweto Townships
and was responsible for 9.09% of all the deatt&oweto Townships. It was responsible
for a total 6 under-five deaths in informal, badkd/and hostel settlements on equal
ratios. This may be attributed to poor socio-amesiserved to these settlements as
opposed to private developed settlement which tedoro death as result of diarhoea in

Soweto Townships.

4.1 UNDER-FIVE MORTALITY RATESDIFFERENTIALS

The overall mortality rate in Soweto Townships i8s4 per 10,000 child years with
private sector housing settlement showing the leagér-five mortality rate of 3.3 per
10,000 child years. Although overall mortality ré@e5 years) was low compared to
mortality figures reported in South Africa in 20fait the same age group of 71 deaths
per 1000 live births[18], it is likely that undax deaths in Soweto Townships was
seriously under reported because the householddeaistics and housing type in some

of the settlements in Soweto Townships have beenddo be associated to under-five



mortality and definitely child mortality figures weeundoubtedly expected to be higher
than those reported above .

The findings of the study showed high under-fivertaldy rates in informal (15.9 per
10,000 child years) and Backyard settlements (8ra0,000 child years) compared to
the private sector housing settlement (3.3 per@®Dahild years). This may be attributed
to wide variations in living conditions as dictatiegl socio-economic inequalities between
these settlements. Social amenities are limitddss developed (informal and backyard
where less than 36% of the households had fluggtspsettlements making under-five
children more vulnerable to diseases and death. lRagsing type may also be
contributing to high under-five mortality. Thesadings are consistent with studies
conducted in Ethiopia by Abera Kumie and YemanéhBee on crowding in a traditional
home. In this study poor housing conditions wastbto support the transmission of a
variety of communicable diseases to the level adieemcity causing high childhood

mortality [44].

The Kaplan Meier curves has clearly depicted aaioiby survival greater than 98% for
under-five children living in private sector hougicompared to those in the informal
settlements which reported a probability of surl/ofdess than 95% and backyard
settlements which reported probability of surviebB7% in Soweto Townships. People
in Soweto informal and backyard settlements magffexted by lack of adequate good
housing and proper sanitation (Less than 55% ohtheses were built of bricks and less
than 36% of the households had flush toilets) goe@d to the residents of Soweto

private sector housing who were served with goagsing and good social amenities
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(100% of the households were built of brick and fiash type of toilets). This often has
a huge impact on children living in informal ancckgard settlements which often is
home to a wide array of infectious diseases as dstraied in a study that was

conducted among Preschool Children in Kerala [35].

The same trend has been observed in the undemfiviality rate differential between
the hostel housing settlement and the private séctasing where under-five mortality is
almost four fold lower in the latter. Just likeanfnal and backyard settlements hostels
housing settlements have a spectrum of problemst, Eiis settlement was built of single
unit houses for migrant workers during aparthegimes and now housing familieéth
inherent resource scarcities. Secondly, it is fdesshat they may not be able to afford
good nutritious food and other social amenitiesessary for the good growth and
development of a healthy child which may be the@aong the dwellers in the private

housing settlements.

There were no differences in the level of mortaldtes between council housing
settlement and private sector housing settlemdns. May be attributed to the fact that
this (council housing) settlement just like in fhrévate sector housing had adequate
housing built of bricks (>90%) and over 96% of timiseholds had water piped into the
homesteads.

4.2 CAUSES OF UNDER-FIVE MORTALITY IN SOWETO TOWNSHIPS

The contribution of housing settlement as dictdtg@nvironmental factors to under-five

mortality has been seen in Soweto Townships (T4lfle Although, most of the verbal
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autopsies reported causes of under-five deaththerp severe diarrhoea, pneumonia,
injury and tuberculosis commonly associated witbhrgmvironmental conditions were
among the reported causes of under-five deathewet® Townships. The classification
of majority of causes of under-five death as ‘oshey attributed to the fact that most
symptoms for under-fives are non specific. Recalbfems and stigma among the
caregivers during the survey process may also explay a lot of causes of death

classifications are reported as ‘others’.

Severe diarrhoea featured predominantly as a neajmse of death in hostel and backyard
settlements. These settlements in Soweto Townsingeeplete with poor environmental
factors (unclean water, public pit latrines etc)ahhobviously predispose children to
diarrhoeal diseases and poor health outcomes. doatkeflush toilets facilities and use

of water from public taps (<36% and <40% respebfjva these settlements predispose
children to infections leading to diarrhoeal disg=aslhese findings are consistent with
the studies conducted in Kenya, which showed thiédren living in unsanitary

conditions i.e. slum were more likely to experiedéarhoea than their counterparts in

healthier neighborhoods (UN-HABITAT 2003).

Pneumonia just like diarrhoea is precipitated bgrgiving conditions as those found in
the backyard, hostel and informal settlements mwedo Townships. Overcrowding in
hostels and council housing settlements may hantibated to the development of

pneumonia which resulted in deaths among under-five
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4.3 PREDICTORS OF UNDER-FIVE MORTALITY IN SOWETO TOWNSHIPS
The results of univariate logistic regression asiaglghow that private sector housing
settlement and source of energy for lighting wegaicantly associated to under-five

mortality in Soweto Townships.

In univariate and multivariate models, the oddsunéler-five death were significantly
higher for those children who lived in informal sing settlements (Univariate Model,
OR 4.41, P-value 0.007, ClI 1.50, 12.96 and MultaterModel; OR 5.10, P-value 0.005
Cl11.633, 15.99) compared to those who lived in ggevhousing settlements. This could
be attributed to housing and social amenity difiéieds existing between the two housing

settlements.

Residents in private sector housing settlementsvalieserved with good modern
housing, social amenities such as electricity, watel sewage system opposed to
residents in informal settlements. As a result wiide mortality is undoubtedly lower
when compared to informal settlements which areadtarized by poor housing and in
adequate social amenities. It is important alsoote that chronic cough and tuberculosis
were among the under-five causes of death in fleenmal settlements which is
precipitated by poor environmental and housing @@ such as those found in
informal settlements. These findings are considtefindings of the studies conducted
by Peter et al among the Miao in Yunnan, South@ésba in 2001 whicliiemonstrated

important links between child mortality and envinoental risk factor§45].
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Use of candles as a form of energy, in both unatarand multivariate models has shown
statistically significant association with underdimortality in Soweto Townships.

The odds of under-five deaths are significantlyheigin families where candles are used
as form of lighting relative to those families whalectricity, solar or gas is the source of
energy for lighting (Univariate model; OR 2.67, 8uwe 0.004, CI 1.372, 5.18 and
Multivariate model; OR 7.02, P-value< 0.0001, G115, 19.15).Use of candles is an

indicator of poverty.

The use of paraffin for lighting which did not shamy significant association with
under-five mortality in univariate model, was howesignificant in multivariate model.
The odds of under-five deaths were 3.4 times m&etylin families where paraffin was
used as a source of energy for lighting relativhtouse of either electricity, gas or solar

energies (OR 3.43, P-value 0.014, CI 1.25, 8.88)

Just like candles paraffin is a relatively cheaymf of energy and when burnt often emit
various pollutants that are harmful particularlyutaer-five children. Its use undoubtedly
has an impact on the health of under-five childiememonstrated by a study undertaken
by Wichmannand Voyi onInfluence of Cooking and Heating Fuel Use on 1-5$hi{

Old Mortality in South AfricaThe study suggested tletposure to cooking and heating
smoke from polluting fuels is significantly assdewith 1-59 month mortality

(RR=1.95; 95% CI=1.04, 3.68).
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Other household characteristics such as sourcattype of toilet facilities, number
of household rooms and building materials did iavg any significant association with

the under-five mortality in Soweto Townships.

44 LIMITATIONSOF THE STUDY

The main limitation of the study is the designlod survey itself. A cross-sectional study
cannot answer the important question of the caredationship between the variables
(exposure and outcome) because both informatiotherexplanatory and outcome are

obtained at the same time.

The mortality figures reported seem to be way Wwetither figures for South Africa,
which suggest strong under reporting due to rdmal. Most of the causes of under-five
deaths have been reported as others hence linthmgconclusions regarding leading
causes of child deaths in the different housingesaents. In addition causes of death as

well gender were missing for some of the childréowlied.

The analysis was restricted to variables in thas#dthence it was not possible to analyse
other important variables known to have significassociation with child mortality such

as sex, mother’s education level etc.

Important demographic factors such as sex wersingishence it was difficult for the

researcher to determine the effects of sex on divEemortality as well as understand

the distribution of under-five deaths by sex in treious housing settlements. Other
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variables known to have association with under-fivertality such as socio-economic

status and household size were as well missing.

It was difficult to ascertain whether the housimgtlements in which under-five deaths
reported are actually the settlements where theéhdeecurred since information on
change of housing settlement within the last fiveary period was not provided.
Information regarding the date of death of the dkilmother was not provided and

therefore it was difficult to ascertain who diesfi

This report is based on secondary data, thus sdntieearelevant variables to answer

some of the important questions were not collesigth as mother’s educational levels

mother’s marital status, number of persons housedhousehold etc.
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CHAPTER FIVE

CONCLUSIONSAND RECOMMENDATIONS

5.1 CONCLUSIONS

This study has examined the differentials existingunder-five mortality rates in

different housing settlements in Soweto Townshyosng) a five year period 1998 - 2002.
The results have shown that overall under-five alibyt rates in private sector housing
settlements were lower compared to under-five rhtyteates in informal, hostels and
backyard housing settlements. No differences @xishder-five mortality rates in private

sector and council housing settlements in SowetenBbips.

The study further revealed that housing settlenagrt source of energy are the main
factors associated with under-five mortality in ®bev Townships after adjusting for
other household characteristics such as sourcesatdr for drinking, type of toilet
facility and number of house rooms. Under-five dteh living in hostels, council and
informal settlements are more vulnerable to deathpared to under-five children living

in private sector housing settlement in Soweto Tsws.

The use of candles and paraffin for lighting insee#he risk of death among under-five
children compared to the use of electricity, Gad anlar energy sources in Soweto
Townships. Household characteristics such as ttyifet, Number of rooms and Type of
building materials did not show any associationhwiinder-five mortality in Soweto

Townships.
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5.2 RECOMMENDATIONS

The study has revealed an important link betweedenfive mortality and housing
settlement. There is need for the quality of hogismSoweto Townships to be improved
to the standards of those found in private seadttiesnents which have showed lower

under-five mortality compared to the other settlatae

Modern energy sources and technologies such asiellycand solar systems have
proved to play a vital role in under-five mortalrigk reduction as demonstrated in Sri
Lanka which has been extraordinarily successfoeéducing its under-five mortality rates
in the last half the century that currently stabhd3&per 1000 live births. Studies
conducted in this country showed that those houdshaving no access to electricity,
under-five mortality were 2 times higher than hdwadds having access to electricity. It
is therefore important that homes without eledlyibie provided with electricity to avoid
the use of candles and paraffin for lighting whindtve been associated with under-five

mortality in Soweto Townships.

More importantly, is to address povewthich seems to be the root cause of development
of deprived settlements all over the world and ba@yexplaining the social economic and
housing type prevailing in Soweto Townships. Indetetre is also need to explore
hidden environmental and social factors which majhb be contributing to the increased

risk of under-five mortality in Soweto Townships.
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APPENDICES
APPENDIX ONE: UNIVARIATE MODEL OUTPUTS

(Univariate model of under-five mortality and housing settlements

xi:logistic Mort_1 i.newdomain

i.newdomain _Inewdomain_1-5 (naturallged; Inewdomain_1 omitted)
Logistic regression urhber of obs = 2825

Richi2(4) = 11.58

roB>chi2 = 0.0208
Log likelihood = -372.24676 sdado R2 = 0.0153

Mort_1 | Odds Ratio Std. Err.  z ZP>| [95% Conf. Interval]
_____________ o e e e e e e e e
_Inewdomai~2 | 3.104409 1.736146 2.03 3.041.037393 9.28998
_Inewdomai~3| 3.634106 2.003479 2.34 9.011.233477 10.70691
_Inewdomai~4 | 4.41523 2.425604 2.700D.0 1.504274 12.95924
_Inewdomai~5| 4.19913 2.29792 2.6D09. 1.436647 12.2735

(i)Univariate model of under-five mortality and source of Energy

xi:logistic Mort_1 i.Energy_source
i.Energy_source _IEnergy so 1-4 (naturallyezh IEnergy so_1 omitted)

Logistic regression urhber of obs = 2814
Rlchi2(2) = 9.07
roB>chi2 = 0.0107

Log likelihood = -369.67884 sdrdo R2 = 0.0121

Mort_1 | Odds Ratio Std. Err.  z ZP>| [95% Conf. Interval]
_____________ A o e e

_IEnergy s~3| 1.779288 .5407665 1.90 £.059807234 3.228092
_IEnergy_s~4| 2.665774 .9032352 2.89 £.001.372188 5.178847

-48 -



(ifi)Univariate model of under-five mortality and type of wall building material

xi:logistic Mort_1 i.Build_materials
i.Build_mater~s _IBuild_mat_1-5 (naturally eatl IBuild_mat_1 omitted)

Logistic regression urhber of obs = 2821
Rlchi2(2) = 0.22
roB>chi2 = 0.8958

Log likelihood = -377.80523 sededo R2 = 0.0003

Mort_1 | Odds Ratio Std. Err.  z ZP>| [95% Conf. Interval]
_____________ A o e
_IBuild_ma~4| 1.205357 1.237533 0.18 6.85.1611359 9.016526
_IBuild_ma~5] 1.112637 .2648084 0.45 0.65.6978582 1.773945

(iv) Univariate model of under-five mortality and water sources

xi:logistic Mort i.water_source
i.water_source _Iwater_sou_1-3 (naturallgezy Iwater_sou_1 omitted)

Logistic regression urhber of obs = 2807
Rlchi2(2) = 1.60
roB>chi2 = 0.4498

Log likelihood = -373.20727 sdvdo R2 = 0.0021

Mort_1 | Odds Ratio Std. Err.  z ZP>| [95% Conf. Interval]
_____________ A o e e

_lwater_so~2| 1.140214 .2826373 0.53 0.597014391 1.853459
_lwater_so~3| 1.489999 .4597948 1.29 @.198137964 2.728073
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(V)Univariate model of under-five mortality and Number of household rooms.

xi:logistic Mort_1 i.Rooms_nos
i.Rooms_nos _IRooms_nos_1-47 (naturaldedp IRooms_nos_1 omitted)

note: IRooms_nos_4 != 0 predicts failure perfectly
_IRooms_nos_4 dropped and 16 obs not used

note: IRooms_nos_47 dropped due to collinearity

Logistic regression urhber of obs = 2808
RIchi2(2) =  4.54
roB>chi2 = 0.1035

Log likelihood = -375.25313 sededo R2 = 0.0060

Mort_1 | Odds Ratio Std. Err.  z ZP>| [95% Conf. Interval]
_____________ A e

_IRooms_no~2| .7199014 .1642441 -1.44 (0.154603339 1.125831
_IRooms_no~3| .359434 .2179684 -1.69 2.091095046 1.179793

(V) Univariate model of under-five mortality and type of toilet facility.

. Xi:zlogistic Mort_1 i.toilet_type
i.toilet_type _ltoilet ty 1-3 (naturallyded; _Itoilet_ty 1 omitted)

Logistic regression urhber of obs = 2778
Rlchi2(2) = 0.39
roB>chi2 = 0.8243

Log likelihood = -365.95225 sdado R2 = 0.0005

Mort_1 | Odds Ratio Std. Err.  z ZP>| [95% Conf. Interval]
_____________ A e e e ——————_————————————————————

_ltoilet_t~2| 1.052819 .3350712 0.16 Q.87.5642211 1.964527
_ltoilet_t~3| 1.612651 1.184139 0.65 6.51.3824013 6.800823

-850 -



APPENDIX TWO: MULTIVARIATE MODEL STATA OUTPUT

xi:logistic Mort_1

i.Rooms_nos i.toilet_type

i.newdomain

i.water_source
i.Rooms_nos
i.toilet_type

_Inewdomain_1-5
i.Energy_source _IEnergy so_1-4
i.Build_mater~s _IBuild_mat_1-5
_lwater_sou_1-3

i.newdomain

i.Energy_source

118U materials

i.water_source

(naturallged; _Inewdomain_1 omitted)

(naturaligexh IEnergy_so_1 omitted)
(naturally eal _1Build_mat_1 omitted)
(naturallgedty Iwater_sou_1 omitted)

_IRooms_nos_1-47 (naturaledp IRooms_nos_1 omitted)

_ltoilet_ty 1-3

(naturally ded; _Itoilet_ty 1 omitted)

note: IRooms_nos_4 != 0 predicts failure perfectly
_IRooms_nos_4 dropped and 16 obs not used

note: _IRooms_nos_47 dropped due to collinearity

Logistic regression urhber of obs = 2734

Rilchi2(14) =  27.05

roB>chi2 = 0.0190
Log likelihood = -347.81434 sdado R2 = 0.0374

Mort_1 | Odds Ratio  Std. Err.z P>|z] [95% Conf. Interval]

_Inewdomai~2| 3.365174 1.890126 2.130.032 1.098501 10.12381
_Inewdomai~3| 2.519372 1.648045 1.290.176 0.6610907 9.506119
_Inewdomai~4 | 5.10362 2.675241 2.530.005 1.6025824 15.89455
_Inewdomai~5| 4.092971 2.131604 2.330.020 1.242855  11.42454
_IEnergy_s~3| 3.42689 1.66107 2.400.014 1.248159  8.865632
_IEnergy_s~4| 7.021591 3.566894 3.620.000 2.406577  19.01456
_IBuild_ma~4| 0.7552301 0.7976152 -0.20.790 0.095303 5.984833
_IBuild_ma~5| 0.5962384 0.2172533 -1.40.156 0.2919207 1.217797
_lwater_so~2| 0.7776655 0.2303333 -0.8396 0.4351903 1.389653
_lwater_so~3| 0.602572 0.3166111 -0.9%335 0.2151591 1.687556
_IRooms_no~2| 0.8292717 0.2332674 -0.6@7506 0.4778161 1.439239
_IRooms_no~3| 0.4712081 0.3078451 -1.15249 0.1309526 1.695553

_ltoilet_t~2 | 0.747281 0.3320463 .660 0.512 0.3127963 1.78528
_ltoilet_t~3 | 1.193837 0.9807063 220. 0.829 0.2386189 5.972899
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