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ABSTRACT

Provision of adequate housing is a major challenge in many urban areas of the developing
countries. In Kenya, the housing problem in major cities is exacerbated by rapid growth o(
the urban population without the corresponding expansion in housing provision. Nairobi,
the capital city, has been the most affected with a large proportion of the population living
in housing conditions characterized by poorly built physical structures, inadequate services
and overcrowding. These conditions have health implications on the city residents as

morbidity rates stemming out of housing environmental conditions are on the rise.

This study examines the extent to which the housing environment is a contributor to child
morbidity in Nairobi. It study examines relationship between the housing environment and
the two morbid conditions that are the leading causes of death in early childhood i.e.
Diarrhea and Acute Respiratory Infection (ARI). The study’s main objective is to
investigate the relationship between the housing environment and prevalence of child
morbidity in Nairobi. In this regard, the study establishes the prevalence rate of diarrhoea
and acute respiratory infection, vis-a-vis housing conditions in Nairobi and, secondly, it
assesses the relationship between housing conditions and these forms ol child morbidity in

Nairobi.

The analysis in this study is based on a sample of 432 children under the age of five in
Nairobi from 2003 Kenya Demographic and Health Survey (KDHS). This study utilizes
descriptive statistics and cross tabulations to compare prevalence late ot these foims ol
child morbidity vis-a-vis housing conditions. In assessing the nature of the relationship
between the housing and the morbid conditions this study utilizes logistic regression

modeling.
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Results show lower prevalence rates of diarrhoea among children who live in housing
which have water piped into dwelling, housing which have flush toilets, and housing
having non-earthen floors. Results also show low prevalence rates of ARL among children
living in housing that have non-earthen floors. Further analysis using logistic regression
modeling at the multivariate level reveal that the type of floor and type of sanitation
facility used in a dwelling are significant predictors of diarrhoea among children under the
age of five. Children living in housing with non-earth floors are 71 percent less likely to
have diarrhoea when compared to those living in housing with earthen floors. Also,
children living in housing where sanitation is in the form of flush toilets are 57 percent less
likely to have diarrhoea compared to those living in housing environments where the
sanitation facilities are pit toilets (traditional pit latrine and ventilated improved pit latrine).
In the case of ARI, the type of floor is a significant predictor with children living in
dwellings that have non-earth floors being 63 percent less likely to have ARI compared to

those residing in dwellings where the floors are earthen.

Findings of this study open up an area that has not been explored very much in the
developing countries in regard to the mitigation of child morbidity. |he overall housing
environment plays an important role in health improvement. However, many programs
aimed at reducing there prevalence of disease (for instance of diarrhoea) have
predominantly targeted only the services in housing (e.g. water and sanitation) to the
neglect of other crucial aspects. This study gives a justification to go beyond what
traditionally or universally regarded as “improved” provision of water or sanitation by
international agencies and governments. It also highlights the importance of physical

attributes of the housing as indicated by the type of floor material which is often ignored in
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intervention programmes yet these too are significant as clearly shown by this study. Non-

earth floors such should be viewed as a health measure.



CHAPTER ONE
1. INTRODUCTION
1.1. Background to the Study

Infants and young children under the age of five compose the most populous age bracket in
Kenya. This group constitutes 14.2 percent of the population in urban areas. This cohort is
by far the most vulnerable to health risks within the immediate family and the community
environment. Statistics indicate that infant mortality rate is 61 deaths per 1,000 live births
while under five mortality is 93 per 1, 000 live birth in urban areas. This means that almost
one in ever} ten children born in urban centers in Kenya dies before attaining his or her
fifth birthday. In Nairobi, the statistics for infant mortality rates and under-five mortality
rates are slightly higher at 67 and 95, respectively. (Central Bureau of Statistics [CBS] et

ah, 2004).

The ability to survive the first few years of life and the quality of that survival is a function
of many environmental and social stresses that impinge upon the individual child
beginning during pregnancy and continuing through infancy and childhood. Ministry of
Health (2004) records that most of the deaths in children aged below five years are due to

five illnesses namely pneumonia, diarrhea, malaria, measles and malnutrition.

This study covers Nairobi (the capital city of Kenya) and focuses on two morbid
conditions that are the leading causes of death in early childhood i.e. Diarrhea and Acute
Respiratory Infection (ARI). These morbidity conditions are major contributors to child
mortality in the Sub-Saharan countries and other developing countries. According to
World Health Organization (1996), in the African region, diarrhoeal diseases are still
leading causes of mortality and morbidity in children under five years of age. UNICEF and

WHO (2003) point out that diarrhea kills two million children in developing countries



ever} year. Martinez et al (2008) give estimation that in urban areas in Kenya the

percentage of children under the age of five with diarrhea in the year 2003 was 17 percent.

ARI is a dominant infection cause of severe morbidity and mortality in childhood; ARI
accounts for about 17 percent of mortality in children under the age of five (UNICEF,
2009). World Bank (1991) state that a typical child appears to have around ten episodes
per year and a 25 percent chance of having an ARI on any particular day. ARl may be
responsible for 30 percent of visits and admission by children to a health facility. In
Kenya, Martinez et al (2008) also say that 16.4 percent of children were recorded to be

with ARI in 2003.

I he focus on an urban setting is borne out of the assumption that children living in urban
settings have long been considered better off in terms of their health and survival, but this
urban advantage has declined in some areas and is increasingly being called into question.
Sheridan (2005) alludes to the fact that children who live in poor urban settlements face
some of the most difficult environmental conditions with regard to housing, and
investigations of health differentials reveal that child mortality and morbidity rates in these

settlements can equal or exceed those in rural areas.

It is for this reason that this study proposes to explore and analyze the impact ol the

housing characteristics on the above mentioned child morbidity conditions (viz. Diarrhea

and ARI) in Nairobi.

1.2. Problem statement

The housing environment sustains human life. On the other hand, the housing environment
is also a profound source of ill health for many people. Lubell et al (2007) found that

young children spend most of their time at home than adults and are more vulnerable to the



many environmental threats in the home. Chaudhuri (2004) also alludes to the same; he
says that the housing environment carries the biggest risks to health of people at large
especially to children who spend more that 90 percent of their time in the household
environment—a likely exposure to hazardous substances. In the developing world,
childhood diarrheal disease and acute respiratory infections represent a large portion of the
global burden of diseases and are strongly related to housing conditions.  According to
World Resources Institute (1999), in the least developed countries, one in five children do
not live to see their fifth birthday because of avoidable health threats posed by the

environment.

Throughout the developing world, the greatest environmental health threats tend to be
those closest to home. Many in these countries live in situations that imperil their health
through steady exposure to biological pathogens in the immediate environment. Hundreds
of millions of others, both children and adults, suffer ill health and disability that
undermine their quality of life and hopes for the future because of threats to health posed
by the housing environment. These environmental health threats - arguably the most
serious environmental health threats facing the worlds population today - stem mostly
from traditional problems long since solved in the cities ot wealthier countries. Such
include : lack of clean water, sanitation, adequate housing, and protection from mosquitoes
and other insect and animal disease vectors. Lack of adequate sanitation and waste
collection often leads to improper disposal of feacal matter and other waste thus providing
successful breeding places for houseflies and rodents. Such conditions have the effect of
increasing diarrheal incidences. Overcrowding substantially increases the risk of disease
transmission and multiple infections. A study conducted by UN-Habitat confirmed that
infectious diseases are likely to thrive in overcrowded and low income households, owing

to lack of ventilation, lack of hygiene and exposure to environmental contaminants (UN-



HABITAT, 1995). Studies have shown a connection between overcrowding and infection
of children by diseases such as tuberculosis and bacterial meningitis infection.
Compounded with other factors such as cooking fuel, parental bronchitis and parental
smoking, overcrowding has a significant contribution to respiratory infections in children
(UK Office of the Deputy Prime Minister, 2004). Physical attributes of housing also matter
a building materials may fail to provide adequate insulation and protection from weather
changes. In Bariloche, Argentina, insufficient protection against excessive cold resulted in

a series of illnesses such as colds, pharyngitis, and neuralgia (Abaleron, 1995).

Devas and Rakodi (1993) pointed out that the challenges facing urban managers in Kenya
are numerous and include demographic pressure, inadequate infrastructure, inadequate
capacity and resources for service delivery among others. Various urban areas have
housing environments that is characterized by overcrowded dwellings (in terms of the
number of occupants), lack of piped water within the dwelling, non hygienic ways of
disposal of human excreta, dwellings made of rudimentary materials that compromise on
hygiene (e.g. earthen floors) or materials that are not able to shield from adverse weather

conditions.

This research examines the impact of key elements in housing environment in Nairobi on

the prevalence of two common child morbidity conditions viz., diarrhea, and acute

respiratory infection.

1.3. Objectives

To investigate the relationship between the housing environment and prevalence of child
morbidity in Nairobi. This study shall confine the housing environment to water,
sanitation, physical (structural) qualities of housing structures as indicated by type of

material used in floors, quality of living spaces (overcrowding).



Specific objectives:
o To establish the prevalence rate of diarrhoea and acute respiratory infection vis-a-
vis housing conditions in Nairobi
e To assess the relationship between housing conditions and child morbidity
(diarrhoeal morbidity and acute respiratory infection) in Nairobi
e Subsequently give recommendations for policy makers as well as identify gaps for

future research.

1.4. Hypothesis

There is a significant contribution by the housing environment to prevalence of child

morbidity in Nairobi

1.5. Justification of the study

Infant and child mortality rates are basic indicators of a city's or country's socio-economic
situation and quality of life in a more sensitive way than adult mortality. Reducing child
morbidity has a consequence of saving lives of children which in turn means saving the
manpower for future and for the prosperity of the city and ultimately the nation. It is
therefore imperative that appropriate policy measures for reducing child morbidity and

mortality are adopted and implemented both at the city level and at the national level.

This study of child morbidity in the city of Nairobi is useful as it analyzes key vaiiables in
the housing environment and their relation with the prevalence rates ot the morbidity
conditions in question. Such knowledge forms a suitable basis on which evidence-based
appropriate policy measure and programs for improving housing conditions and reducing

child morbidity can be developed in order to increase the survival chances of children in

the City of Nairobi.



Therefore, this study is essential as it points out with comprehensive evidence the
relationship that exists between the housing environment and child morbidity in Nairobi.
The study ,in this respect, will provide the necessary database for future reference and the
relevant information for policy makers by identifying housing environment variables that
increase the risk of children having ill-health thus allowing policy makers, programme
planners, and players in the construction industry to direct resources to improve health
outcomes and consequently child survival. This study will therefore provide a basis for
policy makers and urban managers for exploring an integrated policy that appreciates and

encompasses the housing environment and its contribution to health

1.6. Scope and the limitations of the Study .

This study is limited to Nairobi. This is the largest urban centre in Kenya. 1he study
focuses on investigating of the relationship between the housing environment and child
morbidity in this setting. The study also focuses on children under the age of live. Despite
the fact that there could be several factors affecting child morbidity, this study shall
confine itself to the housing environment by looking at the following key variables: water,
sanitation, physical quality of housing as indicated by the type of floor, quality of living

spaces /sufficient living area as already mentioned. Additionally, this study does not delve

into the etiological aspects of these morbid conditions.

Due to the constraints of time and resources, it was not possible to conduct survey ot
Nairobi to collect data. The researcher therefore relies upon the Kenya Demographic and
Health Survey (KDHS) 2003 datasets. These are existing datasets acceptable for research
purposes. The 2003 KDHS is the latest in a series of national level population and health
surveys to be carried out in Kenya in the last three decades. The KDHS is designed to
provide data to monitor the population and health situation in Kenya and among others

things it examines the basic indicators of child health in Kenya. Given that the research



relies upon an existing dataset collected for other purposes other than the research
objectives at hand. This has limited the variables available for study to the ones mentioned

abovel

1.7. The Study Area

Nairobi is the capital city of Kenya. For administrative purposes, the City of Nairobi as
three districts and is divided into eight divisions: Kasarani. Embakasi, Westlands, Central

Nairobi, Pumvvani, Makadara, Dagoretti and Kibera as shown in Mapl.

The City of Nairobi occupies an area of 696 km2 (268.7 sq mi). Although it covers only
0.1 per cent of Kenya’s total surface area, Nairobi has about eight per cent of the Country’s
total population (3.36 million)2 The city’s overall population density currently (2010) is
estimated at around is estimated at 4832 per square kilometre3. The population density of
Nairobi varies significantly from extremely high in the Kibera divisions to very low in the
upmarket residential area of Muthaiga in Westlands divisions see Map 2. Nairobi Urban
Sector Profile by UNFIABITAT gives a picture of this. Kibera has density' 49,228
persons/Km2) whereas Muthaiga in Westlands division has a density of 481 persons/Km2.
(UNHABITAT, 2006). It is estimated that 60 per cent of the city's official population live

in informal and often precarious settlements but occupying only 5 percent of the residential

area of the city ( Syagga, el. al,2001).

" In regard to the physical attributes of housing the available datasets does not contain important variables
such as type of walls. The variable in the datasets which is important to this study is the type offloor. In this
study this variable has been is dichotomized as earthen and non-earthen. This study, however, does delve into
the intricate construction details of housing or behavior of material.

" Calculated hv the researcher using data from Population Division of the Department of Economic and Social Affairs of the United
Nations Secretariat World Population Prospects: The 2006 Revision and World Urbanization Prospects: The 2007 Revision.

http /esa.un.org/unuo.
’ Calculated by the researcher using by dividing the population estimate ( from World Population Prospects: The 2006 Revision and

World Urbanization Prospects: The 2007 Revision) by the total area of Nairobi
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According to the 1999 Kenya Population and Housing census, children under five years of
age comprised 13.6 percent of the population in Nairobi (Central Bureau of Statistics,

2001).



Map 1: Administrative Units in Nairobi
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Chart 1: Percentage distribution of Nairobi’s population by age
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1.8. Outline of Chapters

This study comprises the following group of chapters geared toward achieving the
objectives:

Chapter One: Introduction to the .study

This chapter gives an introduction to the study and presents the problem statement. It gives
the objectives, hypothesis and justification for the study. This chapter also gives the scope

and the limitations of the study and the background information of the area of study.

Chapter Two: Literature Review and Theoretical Framework

This chapter reviews a variety of literature that link child health and morbidity to the
housing fabric. It gives ajustification for assuming that there is a link between housing and
child morbidity. It then proceeds to look at relevant studies of a similar nature undertaken

in the Nairobi context and the country and the approaches used. Lastly,

Chapter Three: Research Methodology’

This chapter presents the research philosophy subscribed to, the research methods
employed in this study in the pursuit of the research objectives. It gives a theoietical
framework for this study. It then delves in to the description ot the data used the definition

and operationalization of variables, and the formulation ol the empirical model to be used.

Chapter Four: Data processing, Presentation and Data Analysis
This chapter presents the empirical analysis of the study on the extent to which the housing

environment is a contributor to child morbidity in Nairobi. The results of the data analysis

are presented and discussed in this chapter.



Chapter Fire: Conclusion and Recommendations
This chapter summarizes the whole research, outline major findings and make conclusions

based on the findings. Recommendations for policy are also given in this chapter



CHAPTER TWO

2. LITERATURE REVIEW

2.1. Introduction

The protection of public health is a crucial element in the management of sustainable urban
communities. This is because the quality of the city dwellers’ health has a direct impact on
their productivity, social cohesion, economic prosperity and generally overall happiness.
Good health not only allows for full participation in the social, economic and recreational
opportunities found in cities but it is also is a mark of sound urban management and
quality public policy. On the other hand, as literature shows, poor health has negative
effects, especially to infants and the very young are particularly vulnerable to illness and
diseases because of their developing nervous and immune systems and their inability' to
avoid dangerous situations or environmental hazards (Oruamabo, 2005). The diseased state
in children can lead to death; it also has the potential of constraining full psychological,
emotional and physical development thus placing obstacles to their chances success later in
life. The household cost-of-illness in children is evident especially too poor urban
households who are often victims of catastrophic financial consequence of illness.
Additionally, loss of man hours in productive economic activities while attending sick
children is also another consequence that impacts the economy of the city and the nation at

large.

This chapter reviews a variety of literature that link child health and morbidity to the
housing fabric predominantly from an urban context presenting the most recent scenario by
examining literature linking housing and health from studies done in both the developed
and developing world. It gives a justification for assuming that there is a link between
bousing and child morbidity. It then delves into various researches that have been done

linking some of the morbid conditions (diarrhoea and ARI) with urban infrastructural



services as well as other socio-economic and behavioral determinants identified to be to be
having an impact on the health status of children under the age the of five years. It then
proceeds to look at relevant studies of a similar nature undertaken in the Nairobi context
and the country and the approaches used. Lastly, it gives a theoretical framework for this

study

2.2. Housing and Health

The probable relationship between housing and health inequality particularly in the inner
city neighbourhood has been acknowledged for some time. Tibaijuka (2009) says
"Housing and associated services are essential for both production and human welfare,
particularly health”. She goes further to explain that early housing policies in several
developing countries were shaped by various health considerations, even though much of
the concerns was to prevent the spread of disease to high-income areas. Citing Ghana and
Nigeria where the earliest form of interventions in the housing systems came in the form of
public health legislations, she goes further to state that subsequent housing policies and
programmes in the late 1940s and early 1950s recognized housing as one of the
environmental factors that affect health. This recognition of the connection between
improving the housing- urban environment and controlling disease followed the outbreak

of the bubonic in early 1950s plague which claimed several lives (I ibaijuka, 2009)

In developed countries such as the United States of America, this recognition seemed to
have occurred earlier. Breysse et al. (2004) in a sequential manner allude to the
interventions and initiatives set up to address housing and health issues. They state that in
1938 the American Public Health Association addressed housing and health in the report
Basic Principles ofHealthful Housing. In 1971, the association identified knowledge gaps

with respect to health, including the need to “understand and assess better the relative
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effects on humans the various stresses that may exist in the housing environment”. Breysee
el al. (2004) also mention a renewed appreciation for the housing and health connection
led to the United States' department of Housing and Urban Development (HUD) to

implement the Healthy Homes Initiatives in 1999.

Although measuring the direct impact of housing quality on health was a difficult task,
Takano and Nakamura (2001) estimated that indices of urban residential quality explained
up to 25 percent of the variability in health status in Japan. Indeed, a substantial body of
literature demonstrates poor housing can contribute to ill health - both directly because of
environmental hazards and indirectly (e.g. by contributing to psychological stress that
exacerbates illness). Krieger and Higgins (2002) allude to the fact that housing conditions
are associated with a wide range of health conditions including respiratory infections,
asthma, lead poisoning, injuries and mental health disorders. They go further to state that
addressing housing issues offers public health practitioners an opportunity to address an
important social determinant of health. With regard to infectious diseases, Krieger and
Higgins (2002) state that overcrowding is associated with the transmission of tuberculosis
and respiratory infections; the lack of housing and overcrowding found in temporary
housing for the homeless also contribute to morbidity from respiratory infections and
activation of tuberculosis. As far as chronic diseases are concerned, substandard housing
(damp, cold and moldy housing) is associated with asthma and other chronic respiratory'
symptoms even after potentially confounding factors such as income, social class,
smoking, crowding and unemployment are controlled for. Verhoeff et al. (1995) allude to
the fact that damp houses provide a nurturing environment for mites, roaches, respiratory-
viruses, and mould, all of which play a role in disease pathogenesis. Howard (1993) also
points out the fact that structural defects in housing provide entry to vermin within a

dwelling, leaking pipes and other sources of water provide them with water to drink, and



inadequate food storage coupled with inadequate disposal facilities provide them with
opportunities for opportunities of obtaining food. The dead spaces in walls harbor these

pests and permit circulation among dwellings.

The exposure to toxic substances found within the housing environments is known to
result in chronic health problems for example the passive exposure to indoor tobacco
smoke is likely to result in respiratory' disease (United States Environmental Protection
Agency, 1992; Weitzman et al ,1990; Cook et al ,1997). Institute of Medicine (2000) also
state that poor ventilation in such housing is likely to increase exposure to smoke. In the
temperate regions where heating systems are employed to regulate indoor temperatures,
Walker and Hay (1999) found that moderately elevated levels of carbon monoxide (from
poor functioning heating systems) are likely to cause headaches whereas high levels are

likely to cause acute intoxication.

In regard to the materials used in housing construction, the use of leaded paints in housing
increases lead exposure (or poisoning as alluded too earlier) and this has been linked to
neurodevelopment abnormalities as clearly pointed out by Needleman et al. (1990).
Asbestos, a material for some time has been used tor housing construction especially for
roofs, has been found to cause mesothelioma and lung cancer (Landiigan, 1998).
Jaakkolla et al.{1999) while studying the interior surface materials in homes and the
development of bronchial obstruction among children in Oslo, Norway, found that
polyvinyl chloride (PVC) flooring and textile walling materials to be closely associated

with bronchial obstruction during the tirst two yeais of life.4

4 Mesothelioma is a rare form of cancer that develops from the protective lining that covers many of the
body's internal organs, the mesothelium. It is almost always caused by exposure to asbestos. Most people
who develop mesothelioma have worked on jobs where they inhaled asbestos particles, or they have been
exposed to asbestos dust and fiber in other ways.
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2.3. Why Focus on Child Morbidity?

In the field of environmental protection even experts did not always recognize children as
different from adults as protective measure is often written with the average adult -not
children- in mind (EPA. 2008). EPA (2008) also explains that children encounter their
environments differently compared to adults; their neurological, immunological,
respiratory, digestive and others physical systems are still developing and can be more
easily harmed by exposure to environmental factors. Children eat more, drink more, and
breathe more than adults in proportion to their body weight. Unclean food, water, and air

are therefore more threatening to their health (EPA, 2008).

Essen et al (1978) allude to the fact that the housing conditions in which children live are
important not only for humanitarian reasons , but they are also of additional importance
since children in inadequate housing are likely to be retarded in their development or to
have poor health. Breysee et al. (2004) gives a different dimension to reinforce this focus
on children; he attributes the possible origins of many health risks they face to homes
among other indoor environments, this is due to the reason that children spend as much as
80-90 percent of their time indoors . In deed, children play and learn by crawling, placing
hands and other objects in their mouths —exploring the world with disregaid to thcii own
safety. These developmentally normal behaviours may lead to unintended exposure to

environmental hazard within the housing environment.

Evidently, for children the housing environment is very important as far as health is
concerned, and as Krieger and Higgins (2002) point out “it represents an important source

of fetal and early childhood exposures to biological, chemical, and physical agents, as well

as a strategic opportunity for intervention.”
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Pruss-Ustiin and Corvalan (2006) estimate that one-quarter of the global disease burden are
due to environmental factors. They say. for children, that proportion of rises to one-third.
This burden is much greater in developing countries where infant death from
environmental causes is twelve times higher than in developed countries. They further add
that environmental interventions could prevent the deaths of over 2 million children under

the age of five every year.

2.4. Justification for Assuming that there is a Link between the Housing and
Child Morbidity

As mentioned earlier, the scope of this study is limited to two morbid conditions, i.e.
diarrhoeal morbidity and acute respiratory Infections. The importance of diarrhoea and
acute respiratory infections among children cannot be underestimated. Filmer and Pritchett
(1999) allude to the fact that these two morbid conditions are the most prominent causes of
death among children under the age of five, with each accounting for slightly over 10
percent of all deaths at the time (i.e. in 1999). A decade later these proportions are
somewhat on the increase as WHO / UNICEF (2009) in their proportional distribution of
cause-specific deaths among children under-five years of age globally indicate that acute
respiratory infections ( pneumonia ) is the leading cause followed by diarrhoea in the
proportions 17 percent and 16 percent, respectively. The findings show that nearly one in
live child deaths is due to diarrhoea, the same can be said for ARI. These two together
caused a third of under-five child mortalities reported. The same report shows that 46
percent of all deaths due to diarrhea occur in Afiica. The developing world beais the
burden of ARI as literature confirms that more than 90 peicent of ARI-ielatcd deaths occur
in the developing world (Black et al., 2003; Williams et al., 2002). It is thus worthwhile to

consider these two morbid conditions when studying the link age between the housing and

child morbidity.



2.4.1. Diarrhoea

In their study of infant and child mortality patterns in several Latin American countries,
Puffer and Serano (1973) found that diarrhea disease were leading causes of post/neonatal
deaths with the highest proportion being in the poorest districts. The study also reveals a
strong synergy between poor nutrition and environmental factors, where children who
were underweight after birth owing to poor maternal nutrition were also more susceptible
to infections associated with unsafe water, poor sanitation and inadequate housing. The
study also showed a high proportion of households showing high infant deaths as not
having adequate water sources. This suggests that access to internal piped water in the
household is likely to be of most direct benefit in lowering child mortality by reducing

exposure to water-borne diseases.

Tagoe (1995), on the other had, found that the risk of having diarrhea to be significantly
associated with toilet facility, whereby children living in houses with toilet facilities are
about 50 percent less likely to contract diarrhea than children living in houses with no such
facilities in Ghana. In regard to the type of sanitation facilities, Omar (1993) studied the
relationship between diarrhoeal prevalence and the type of toilets used and found that
people living in households with a flush toilet present had the lowest prevalence of
diarrhoeal diseases, while the highest prevalence was found among people living in
households using pit latrines. Osumanu (1987) alludes to the fact that since children living
in households that use these facilities (pit toilets) cannot use them ,they resort to the use of
chamber pots whose contents are thereafter thrown into latrine or buried in yard or, in the
majority of cases -72 percent , thrown outside the dwelling, thrown outside the yard or

rinsed away. He observed that in most cases chamber pots are not emptied immediately
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after use, creating unsanitary conditions in homes, sometimes attracting flies and even

domestic animals, all of which are potential carriers of pathogens.

Bradley el a/., (1991), state that regardless of differences from place to place, areas where
water and sanitation provision is inadequate, children tend to have higher rates and
intensity of diarrhea illness, worm infestation, skin infection and malnutrition, and that
improved provision (including increase in amount of water used) contribute to reductions
in morbidity and thereby mortality. Timaeus and Lush (1995) in their study of intra-urban
differentials in child health consistently found a low prevalence of diarrhoea where water
was piped into dwellings and where Hush toilets were used by households in four
countries. Although the evidence of specific links between water supply and such disorders
is limited, the literature suggests that increase in the amount of water used contributes to
better hygiene and that elimination of bacterial contaminations reduces the risk of
infections through intake. According to Lopez (1996), although insufficient and unsafe
water supplies and sanitation affect people of all ages, children’s health and well-being is
particularly compromised as approximately 84 percent of the global burden of diarrhea

disease is experienced by children less than five years of age.

On the other hand, Caldwell (1980) places emphasis on the maternal aspects and suggests
that educated mothers are also more likely to adopt improved child cate piactices such as
boiling water used for children formulas. He suggests that an education mothei may
change intra family relationships leading to a more child centered orientation that would
have a positive impact on a child’s health. These findings have further been supported by
latter studies. Tagoe (1995) found lower incidence of childhood diarrhea among children
of educated mothers than among children of mothers with no formal education in Ghana.

World Resources Institute (1998) further explains the scenario that education enables
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caregivers to avoid health threats and deal with illness more easily. Educated mothers
practice good hygiene and better child feeding, all of which increase a child's resistance

against infectious diseases.

Osumanu (2007), while focusing on social and cultural dimensions, highlights the danger
to which children are exposed to as a result of inappropriate behaviour and calls for need
for appropriate interventions within the household environment and the need to educate
mothers about the role of infection in causing diarrhoea. On the same note, Schultz (1984)
drawing on household production theory, hypothesized that better educated mothers/
women earn more in the labor market and marry better educated men and consequently,
they have higher family incomes enabling them purchase goods and services that improve
child health in the home. However, Caldwell (1980) contended that education may also
increase the effectiveness of women non-market activities, although he cautions the fact
that market requires women to be absent from home which could also have an offsetting

negative ef fect/ impact on quality of child care.

In regard to maternal education, a different point of view emerges from Benneh et al,
(1993) and Huttly et al (1987) who found lack of association between maternal education
and childhood diarrhoea. Huttly et al (1987), in their research, found no association
between diarrhea and education but did find that poor housing , an unclean domestic
environment , use of non-purified water and lack of soap were all associated with
increased risk of diarrhoea. In addition, they found that early weaning was closely
associated with diarrhoeal morbidity because of contaminated food and water. Davanzo
and Habicht (1986) in their study of relative roles of prenatal and postnatal care, child
health services, infant feeding, and family planning in reducing infant and child mortality

in Malaysia concluded that improvements in water and sanitation contributed to infant and
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child mortality declines especially for babies who do not breast feed. However, unlike
education, these influences have become less important over time especially for babies

who are not breastfed hence further for the improvement in water and sanitation.

Buttenheim (2008) in examining the effects of improved sanitation on child health in
urban Bangladesh found that children's toileting matters more than adult toileting behavior
in creating a safe, hygienic environment and reducing diarrheal disease concluded that
sanitation programs must encourage the safe disposal of children's feaces in order to

produce maximum health gains.

Generally, It is widely recognized that exposure to diarrhoeal pathogens in developing
countries is conditioned by factors such as quality and quantity’ of water, availability of
toilet facilities, housing conditions, level of education, economic status of households,
place of residence and general sanitary conditions (personal or domestic hygiene)
surrounding homes(Timaeus and Lush, 1995). Woldemicael (2001) points to the
importance of floor material and says that since dirt floors cannot be washed; they are
more likely to provide a breeding ground for various diarrhoea-causing agents than non-
dirt floors. In a metropolitan area northeastern of Brazil, Campos et a/. (1995) found that
inadequate garbage disposal is associated with high morbidity and mortality lates due to
diarrhea. Timaeus and Lush (1995) also found a strong association between the socio-
economic status of the household and the incidence of childhood diarrhea in urban areas of
Ghana. They go further to point out that that children’s health is affected by environmental
conditions and economic status of the household and because of this children from better-
off household have lower mortality. This differential is largely attributed to differences in
child care practices since better- off families can readily afford health care as opposed to

poor families and this definitely means that children from rich families will have a lower
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morbidity and mortality than the children from poor families. This is supported by the
findings of a city-wide study of health and environment at the household level in Port
Elizabeth, South Africa, there was an inverse association between wealth and diarrhoea.
Thus children whose households are economically better off are less likely to experience
diarrhoea, despite contaminated drinking water, than those who are further disadvantaged

by their social and built environments ( Seager et a/., 1999).

2.4.2. Acute Respiratory Infection
ARI is a dominant infectious cause of severe morbidity and mortality in childhood. In Sub-
Saharan Africa, the typical child appears to have around ten episodes per year and a 25
percent chance of having an ARI on any particular day. ARI is attributed to be responsible
for 30 percent of visits and admission by children to a health facility. Diseases of the
respiratory system (mainly pneumonia) are leading cause of death. This fact is supported
by Me Michael (2001) who goes further to state that the greatest aggregate burden of
disease and premature death from air pollution is due to traditional heavy exposures to
indoor air pollution in the Developing Worlds' rural and urban slum settings. Davies and
Zar (2007) while acknowledging the multiple social and environmental factors associated
with ARl morbidity and mortality in childhood point out environmental determinants
particularly passive smoke exposure, overcrowding or poor living conditions and social

factors principally poverty and poor access to both preventative (including immunization)

and curative health services.

Children living in overcrowded and unfit conditions are more likely to experience
respiratory problems such as coughing and asthmatic wheezing. However, the United
Kingdom- a developed country- the scenario seems rather different since the balance of the
evidence from five studies conducted in the country' indicate a small relationship between

overcrowding and respiratory conditions in children. On the other hand studies in

23



developing countries show a different picture, for example in a case-control study
conducted the City of Sao Paolo. Cardoso et al (2004) found crowding of four or more 4
people sharing the child's bedroom to be associated with 2.5 fold increased risk of Acute
Lower Respiratory Infection. D'Souza (1997) in studying housing and environmental
factors and their effects on the health of children in the slums of Karachi, Pakistan found
that upper respirator}' tract infections are associated with overcrowding, poor housing
structure, less humidity inside the house than outside, cooking inside the rooms, as well as
airborne pollutants. Cappelietty (1998) also shares a similar opinion. There seems to be
consistent evidence that damp and humid conditions are associated with ARI in children.
Ozcirpici et al. (2004) found that a composite poor housing status score was associated

with an increased incidence of ARI.

The United States Environmental Protection Agency (1997) and Herbarth et al. (1999)
allude to the fact that the presence of particles in the air generated by domestic combustion
processes is associated with the prevalence of respiratory diseases and allergies. Mishra
(2003), while studying acute respirator}' illness in preschool age children in Zimbabwe,
also found that household use of high pollution biomass fuels is associated with ARI in
children in Zimbabwe. De Francisco et al. (1993) found smoke during cooking to be the
strongest risk factor for mortality from acute lower respiratoiy tiact infections in Gambian
young children. Smith el al. (2000) concluded that indoor air pollution that originated from
biomass burning in houses multiplied by the large population at risk in the developing
world as he reviewed the quantitative literature linking indoor air pollution from household

use of biomass fuels with acute respiratory infections in young children in less developed

countries.
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Maternal factors also have been found playing critical role in the risk of children getting
respiratory infections. Kazi and Azad (2009) found that a child born to mothers with
primary education or uneducated had significantly 20 percent higher odds of suffering
from ARI compared to children born to mothers with secondary or higher education.
O'Dempsey cl al (1996) in the Gambia found maternal factors having playing an important
role; children of mothers with a personal source of income to be at lower risk of ALRI.
This highlights the dilemma faced by mothers who while enhancing their children's health
by increasing their income through working, may paradoxically place their children at risk
by the required shortening duration of breast-feeding and placing children in daycare

centers from a young age.

from the above literature it is evident that inasmuch as there are other factors e.g.
maternal, child care practices among others, which play important roles in these morbid
conditions the common denominator is the housing environment. The different studies and
researches have shown that housing plays a significant role in the incidences and
prevalence of these two morbid conditions via the basic services (water and sanitation), the

physical qualities of the house, overcrowding, and indoor air quality.

One thing that should be noted is that the interaction between housing and the two
morbidity conditions (diarrhoea and ARI) in children seem to be different. In other words,

different aspects of housing interact differently with the with the morbidity conditions.

Their association is the subject of study in this research.

2.5. Studies Undertaken in the Nairobi Contest

Much of the studies of child health and morbidity in Nairobi have largely focused on the
behavioral aspect of the mothers. For instance Keraka and Wamicha (2003) studied the

environmental morbidity and mortality slum environments along Nairobi River where they
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found that deaths of children who under the age of five years old were as results of
environmentally caused diseases and women who had experienced multiple child deaths
were often less resourceful and organized in caring for the remaining children. Ye et al.
(2009) undertook a longitudinal approach to study seasonal pattern of pneumonia mortality

among under-five children in Nairobi's informal settlements.

Regardless of the methodology of study the above studies have limited themselves to the
Slum or informal settlements, as they are politely called. The “Slum” at its simplest, is 'a
heavily populated urban area characterized by substandard housing and squalor’. This
definition encapsulates the essential characteristics of slums: high densities and low
standards of housing (structure and services), and "squalor’. And mostly the criteria that
often been applied in this definition has been physical and spatial. Consequently, housing
geographical concentration or coalescing of such settlements have Nairobi has attracted so
much study in terms of health. This has lead to the stereotyping of health conditions of
specific geographical locations of the city in regard to health concerns just because of the
characteristics of the physical structures. However, the World Health Organization
recognized that housing in its present day concept is more than just physical structure and
hence should not be viewed too narrowly. Hardoy and Satterthwaite (1987) further explain
that a better understanding of the links between housing and health demands a better
understanding of the housing problem which goes beyond the inaccurate stereotype of the
poor living in the geographical “slums ami squatters settlements. ” This is a weakness or
gap in previous studies which this study hopes to fill by looking at the totality of Nairobi
as an administrative urban region.  This study, therefore, should not be construed to
denigrate the importance of looking at such settlements as housing experts and urban
consultants in the country concur on the fact that slum dwellers constitute the majority of

Nairobi’s population; an estimated 60 per cent of the city's official population live in
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informal and often precarious settlements but occupying only 5 percent of the residential
area of the city. Experts attribute that the failure of the Nairobi's authorities to provide
access to land for housing and the necessary urban infrastructural services to the growing

number of residents to be partly due to the lack of financial resources and poor

management ( Syagga, et cd .2001).

On the other hand, others have undertaken child morbidity studies at the national urban
context. Mutunga (2004), for example, looked at the environmental determinants of child
mortality in urban Kenya. Findings aggregated at the national level hides, not only regional
disparities but also generalization of findings at the national urban scale is only important
either to the extent that it allows for comparisons to be drawn between countries or to the
extent that it allows for analysis of underlying determinants at the national level. This,
however, leaves the urban manager without sufficient information or empirical facts on

which policies and decisions within their given jurisdiction will be based.

The Housing Environment

A child’s total environment has been recognized as a dominant force health and well
being. Housing in all its different forms is one element of the environment, which exerts
the most immediate influence on the children under the age of five. Although the child's
health is an interaction between their human biology, maternal factors, lifestyle of the

household, the health care system, the housing environment plays a major role as

deficiencies in this environment.

Given the scope of this research it is important to have a brief look at the aspects of the
housing environment under consideration and their individual interaction with child health.

The components of housing environment under consideration include: physical building
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characteristics as depicted by the material used in floor construction, water source and

supply, sanitation, living space/ overcrowding.

2.5.1. Physical building characteristics

Ideally, the built environment is meant to offer protection against physical and biological
agents of disease. It is meant to shelter and safeguard people against the weather elements;
housing should also provide adequate protection against any hazard to the health result
Irom its design and construction. One critical element of the built environment is the
quality of material used in the construction of the floor of the dwelling. This is not only an
important pointer to the permanency and durability of the housing structure as an earthen
floor is an indicator of minimal work on the substructure of the building .Earthen floors
invariably the lack of foundation, yet this is important for structural support for walling
materials such as natural stones or concrete blocks that offer better insulation and
protection than iron sheets or card boards in regard to the thermal conditions in the
dwelling. Also, as mentioned earlier, the type of floor material could also serve as an
indicator of environmental contamination. Since earthen floors cannot be washed, they are
more likely to provide a breeding ground for various disease causing agents than non-non
earthen floors. Hardoy and Satterthwite (1987) quote a study of child health undertaken in
Wadi Riman, a squatter settlement in Amman (Jordan) that found that for every 1000 live
births 86.1 children died before the age of three even though virtually all households had
piped water and electricity and most had pit latrines. By the age of three nearly half the
children were infected by one or more intestinal parasites and nearly one-third had suffered
from acute respiratory infections in the period immediately preceding the survey. When
the houses surveyed were divided into three types according to quality of construction and
materials used, the proportion of children dying before the age of three was found to be
substantially higher in the lowest quality category; 109.8 children died before the age of
three for every 1000 live births.
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2.5.2. Water Source

Ihe provision for a safe and convenient and adequate supply of water is the most single
important activity that can be undertaken for the health of the people wherever they live,
flic quantity available to a household and the price they have to pay for it has been proved
to be as important to a family’s health as its quality (Cairncross, 1990). This is important
because the price influences the quantities used and especially for families where public
agencies do not provide any water supply and households have to buy from unsanitary

water vendors who sell the commodity exorbitantly.

1 0 fully maximize the benefits of water supply, it should be easily accessible to within the
housing environment, preferably piped within the dwelling given that the effects on
children’s health can be dramatic - a Brazilian study showed that infants were five times
more likely to die in households using public standpipes as in those with water piped to the
house (Victoria et </, 1988). Though difficult to measure, the link that exists between water
and child health undisputed. Provision of adequate supply of potable water that is easily

accessible would greatly reduce health risks as water is not only consumed but also used

for hygiene purposes in the dwelling.

2.5.3. Sanitation
Provision of hygienic means to dispose off excreta and adequate means to dispose of
wastewater are a prerequisite to a healthy residential environment. The removal and
disposal of excreta in ways that prevent human contact is central to reducing of burden of
diseases. Feachem et al {1983) allude to the fact that human excreta is the principal vehicle
for the transmission and spread of a wide range of diseases. Human excreta are the
principal vehicle source of pathogenic organisms that contaminate food, water, and
children’s fingers and are subsequently ingested. Health risks are multiplied for those
living housing environment where there are no waterborne sewerage system. The type of
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toilet facility within the given housing environment is a general indicator of the level

sanitation therein.

2.5.4. Living space/ Overcrowding

As literature points out, overcrowding is one of the factors that influence and has been
linked epidemiologically to a number of biological mechanisms, which may cause
problems of their own. UNCHS (1995) has identified a number of risks that overcrowding
increases: The risk of multiple infections; the risk of disease transmission; the risk of
intensive exposure and severe diseases; the risk of long-term adverse effects of infection.
Overcrowding also tends to bring with it the problems of water supply and sanitation, the

dangers of human-induced accidents and the interruption of children's hour of sleep due to

various activities in the home.

2.5.5. Others
Other aspects of the housing environment under consideration as alluded to in the literature
include the type ofcookingfuel. This is because indoor air pollution has been mentioned as

an important contributing factor for respiratory infections as a major risk factor for acute,

especially among children under the age of five years.

2.6. Conclusion

Evidently from this literature review most research on the morbidity or mortality of the
children under five years has been predominantly done by health professionals and such
research has concentrated on the incidence of diseases or on their biological processes. In
Instances where there have been done by other professionals they have taken the form of
focusing a single urban infrastructural service (e.g. Water or sanitation or occasionally
both) and not looking at the overall housing environment as a composite unit to see how
the important components of the built environment (Water, sanitation, physical structure,

and living space/area) in a given urban context in interplay to relate to these two morbid
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conditions. For example, not much research has been done on the likely influence of an
element like the floor yet it is important when looking at environmental contamination as
Woldemicael (2001) points out to the fact that dirt floors cannot be washed and as such
they are more likely to provide a breeding ground for various diarrhoea-causing agents
than non-dirt floors. The number of rooms in a given unit and the number of members of
a household are also important indicators in the housing environment that point to the level
of Overcrowding; Overcrowding imposes strain on facilities making observation of
hygienic practices difficult which can further predisposes children to morbid conditions

such as diarrhea among others.

Hardoy and Satterthwaite (1987) say that the most obvious reason why architects and
planners have not addressed the health problems inherent in many residential areas in
Third World cities is because “they are not paid to do so” and the housing or the built
environment is viewed too narrowly in terms only of physical structure and thus the health-
housing links are not viewed as important. Most of the critical health-housing links only
become apparent when considering the impact on health of the physical environment
provided by the house, the services and facilities it contains and its surrounds. They argue
that stress has been laid on the importance to health of sufficient, safe domestic water
supply, attention to water and food storage practices, washing and personal hygiene and

the hygienic disposal of human wastes as if these were somehow not related to housing.

The other reason that Hardoy and Satterthwaite (1987) allude to as to why architects and
planners have not been active in seeking to address the health problems in housing
developments is because of the multiple causality of disease; other than the different
aspects of the physical environment, health status is affected by socioeconomic factors

such as diet, income, and level of education etc and in turn many of these are influenced by
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the laws, codes, norms and practices of national, city and municipal governments. Lastly,
Health issues are also deemed the responsibility of health professionals and this inhibits

the involvement the professionals in the housing sector in health issues.

As clearly seen literature, indeed, gives a hint of the multi-faceted relationship between
housing and health. In Developed nations research in the housing and health connection
area has been extensive and there is plenty of knowledge about how the housing conditions
are associated with a wide range of health conditions such as asthma, lead poisoning,
injuries and mental health and this has led to the formation of institutions and initiatives

not only to reduce substandard housing but also to ensure "Healthy Homes".

The global disease burden is due to environmental factors is much greater on children
especially in greater in developing for those in developing world especially due to
diarrhoea and ARI. From literature the studies on these two morbidity conditions have
largely dwelled on one or two aspects of housing e.g. the infrastructural services (water
and sanitation) to the exclusion of the other attributes of the housing environment hence
the need to expand the scope. Spatially and administratively, there is also need for urban
managers in Kenya to have sufficient information or empirical facts on which policies and

decisions within their given jurisdiction will be based and that an only be availed through

this type of study.

32



CHAPTER THREE

3. RESEARCH METHODOLOGY
This chapter presents the research philosophy subscribed to, the research methods
employed in this study in the pursuit of the research objectives. It delves in to the

description of the Data used the definition and operationalization of variables, and the

formulation of the empirical model to be used.

3.1. Research Strategy

All science begins in philosophy, and hence, methodology has a philosophical basis that is
oriented toward technigues and ways of knowing. Thus methodology becomes first an
approach toward inquiry' and then later it evolves into particular methods or techniques
(Allen .1978). This study followed the positivist paradigm. Morgan & Smircich (1980)
explains that positivism is based on the assumption that social reality has an objective
ontological structure and that individuals are responding agents to this objective
environment. This assumed “objective world” is one in which scientific methods can more
or less readily represent and measure, as positivism seeks to predict and explain causal
relations among key variables.  This paradigm is based on a number of principles,
including: a belief in an objective reality, knowledge of which is only gained from sense
data that can be directly experienced and verified between independent observers. Hoepfl
(1997) states that research within this paradigm employ experimental methods and
quantitative measures to test hypothetical generalizations and they also emphasize the
measurement and analysis of causal relationships between variables .Additionally, Gephart
(1999) affirms that the positivist paradigms hold that science is capable of providing
definitive and objective statements regarding the proving or disproving of hypotheses,

based on proof and deduction as well as statistics and mathematical reasoning. He

summarized the following key features ol this paradigm:
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* An assumption that of an objective world that science can 'mirror' with privileged
knowledge

° 1he goal of the paradigm is to uncover truths and facts as quantitatively specified
relations among variables.

* The nature of knowledge or form of theory involves verified hypotheses involving
valid, reliable and precisely measured variables.

e The criteria for assessing research entails: rigor; internal & external validity,
reliability.

e The unit of analysis is the "variable”.

» Research methods involve experiments; questionnaires; secondary data analysis;
quantitatively coded documents. Whereas type(s) of analysis are quantitative in

nature: regression; structural equation modeling among others.

This paradigm relies heavily on quantitative measures and this research has employed
quantitative methods. Quantitative research involves counting and measuring of events and
performing the statistical analysis of a body of numerical data (Smith, 1988). With the
assumption behind the positivist paradigm is that there is an objective truth existing in the
world that can be measured and explained scientifically, the main concerns of the

guantitative paradigm are that measurement is reliable, valid, and generalizable in its clear

prediction of cause and ef fect (Cassell & Symon, 1994).

Mugenda and Mugenda (2003) describe a quantitative research as one that produces
guantifiable and numerical data and contrasts it with qualitative research which is limited
to producing data in the form of statements or words rather than numbers. Frankfort-
Nachmias and Nachmias, (1996) ,on the other hand, describe gquantitative research as being

deductive in nature and deals directly with the operationalization, the manipulation of
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empirical variables, prediction and testing. It puts more emphasis on methodology;

procedure; and on statistical measures of validity. Being deductive and particularistic
quantitative research is based upon formulating the research hypotheses and verifying

them empirically on a specific set of data (Frankfort-Nachmias and Nachmias, 1992).

Given that the process of data collection is distinct from analysis, the researcher's own
values, biases, and subjective preferences have no place in the quantitative approach. The
researcher is ideally an objective observer who neither participates in nor influences what
is being studied. For this reason Ting-Toomey (1984) says that researchers can view the

communication process as concrete and tangible and can analyze it without contacting

actual people involved in communication.

The strengths of the guantitative method include:

Stating the research problem in very specific and set terms (Frankfort-Nachmias &

Nachmias, 1992);
Clearly and precisely specifying both the independent and the dependent variables

under investigation;

Following firmly the original set of research goals, arriving at more objective

conclusions, testing hypothesis, determining the issues of causality;

Achieving high levels of reliability of gathered data due to controlled observations,

laboratory experiments, mass surveys, or other form of research manipulations

(Balsley, 1970);
Eliminating or minimizing subjectivity of judgment

* Allowing for longitudinal measures of subsequent performance of research

subjects.
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he weaknesses of the quantitative method include.

Failure to provide the researcher with information on the context of the situation
where the studied phenomenon occurs; Critics argued that positivistic methods strip

contexts from meanings in the process of developing quantified measures of

phenomena

Inability to control the environment where the respondents provide the answers to

the questions in the survey,

Limited outcomes to only those outlined in the original research proposal due to

closed type questions and the structured format.

I and continuous investigation of a research
Not encouraging the evol'i g

phenomenon.
often exclude members’ meanings and

In particular, quantitative measu

Hected. These methods impose outsiders'

. . data which are co
interpretations from

. and interpretations on data.
meanings
And they require statistical samples which often do not represent specfic soc.al

" whjch do not allow generalization to ........ standing of individual
groups and

cases. ~ methods tend to exclude discover}' from the
. ~and positivistic
Finally, quantitative

domain of scientific inquiO'
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Bryman (1988) uives a typical structure of a c|uantitativc icscarch as shown in Iigure 3.1.

Figure 3.1: Typical Structure of Quantitative Research

Phases

Adapted from Bryman (1988)

3.2. Theoretical Framew an(j the above components of the
m ship between child mornmi a
The analysis ol the relations manciples from a broad and widely
n. in this study has borrowed s
housing environment developing countries developed by

ilvsis of child survival in dev

accepted frameworl'< IQ{ the 3nslysi=> between distal (underlying) and

They made a distinction

Mosley and Chen 0 98 % jmprovenients. Distal determinants
proximal determinants in relatl® morbidity and mortality through the so
They atiecl
instance socio-economic conditions- ironment including sanitary facilities
like the households
called proximal determinants ,0Cio-econo.nic determinants must operate

In other woids,
and availability ot safe Na
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through more basic determinants that in turn influence the risk of disease and the outcome
of disease process. This framework has been used by many researchers in child morbidity

and mortality studies. Keraka and Wamicha (2003) in their Child Morbidity and Monad,y

in Slum Environments atong MHVSQI Ei\\/gf Hggﬂ an op]erational framework derived from a

conceptual framework that has been adapted FFS% Mosley and Chen's work. Omariba

. of factors analyzed in his study of the Changing childhood
(2005) also based the selections

) - ) the Mosley and Chen (1984) conceptual framework.
mortality conditions in Kenya on
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Figure 3.2: Model of Operation of Proximate Determinants

and Chen’ 1984

Source: Mosle>
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From llic literature review there are a number ol determinants that contiibute to the
different morbid condition in children under the age of five. The housing environment ( a
proximate determinant) has an impact on child morbidity, but the level of the effect is
reduced or modified by maternal aspects, in this case maternal education* which is
assumed to have an impact on attitudes given that “education is a transformer ofalludes™

(Frost ,, al. .2005). Thus the assumption here is that maternal education, through
transformed attitudes and %uIBHBS on %>ood health and effective hygiene, is a mitigating

. . e . .rtue housing environment on child’s health. In
factor reducing the impact oF the e?fect ol the nous,

. . ,. hp Histal determinant This study dichotomizes
this sense maternal education would be distal

o , . M Primary level or below and (b) Secondary' level or
maternal education into two levels: (a) |

above.

theoretical model of operation has been based on the principles

Thus the construction ol a
denoting the theoretical model of operation

of path anarysi's6 R GSHSFQI Path diagram

ine the causal model in the path analysis to Illustrate this can take the format in
representm
p. 33 the model below the continuous arrow indicate a causa, relationship, leading

gUre ' m var.able to the outcome variable (effect). Child morbidity is
(causal)

from the explanatory hypothesized in this study. The broken arrow

dependent upon the hous* g n This study thus uses maternal

r . pffect Of the maternal educa
indicates the modifying effect

education as a control vari
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Figure 3.3: Operational Framework

r ,
| DISTAL/INDIREC |
i 17 BACKGROUND

! VARIABLE

Maternal
Education

Source: Researcher

PROXIMAL/

DIRECT
VARIBLE

The Housing
Environment:

Water
Sanitation

Overcrowding

Physical Quality of
Housing

Indoor air quality
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This is a correlation research. This is a type of research whose main theme is to ascertain
whether there is a relationship between two or more aspects ol a situation or a
phenomenon. It seeks to explore or establish a relationship, an association or
interdependence. This study employed secondary’ data collection methods. Frankfort-

Nachmias and Nachmias (1996) and Kumar (2005) say for findings to be accurate and

suitable for greater generalization purposes ] iHr%%F §§PHB'e size is required. This is because

- i F1 more certaintx than those based on smaller ones
findings based upon larger samples have more

. .+, >hp more accurate the findings. The larger sample size and
i.c. the larger the sample size, the

) ) . r ,,H» reouire the enormous amounts of resources. To
the intensity of this kind of a study requu

_ . datasets from the Kenya Demographic Health
overcome this challenge the study utilizes
i or whk allowed access to download these datasets
Survey 2003 (2003 KDHS). The researcher was
hcilP rwww.measuredhs.com)?. Kumar (2005) identifies three

by ICF Macro from their websi (
] ,hP use of secondary data namely: Conceptual- substantive

main factors that necessitate
factors, Methodological factors and Cost factors.

f ow this secondary7data was the only relevant
F rnnceotual- substantive point ol vie

data available may be
* pino countries collect and use data to monitor and

hner initiatives to help dc\  » a worldwide reputation for collecting and
7 ICF Macro is an organiza.ior.« * »  programs. DHS £ -_ |llc Heal,h Surveys (DHS). ICF Macro has
evaluate population. health, and réfﬂtﬁgcnlal« A ﬂﬂﬁ@&@%m abcon rE?ﬂFﬁSt' Dataset,ac%eﬁj%oaéyagﬂgg];edm%
isseminating acc ’ other resources d access to the data t ; Op(he analysis a researcher intends to
availed DHS daBSCBaa” Before 0,C ;s ude and®  ** "J datase,/for aparticular country.
legitimate research purpos e ,r,rmation, aresearen \ al[ unrestricted .

request must include contact into™* ~ access ,s granted

perform with the data. When appro A rdiable datasets given the nature ot input

) I clinty (2003 KDLiS) d? was implemented out by Central Bureau ol

ujc and Health Su products, The for population and Development. ORC

The 2003 Kenya D e m 0°g « and validating (he National Cou + g us” ID.funded MEASURE DHS+
and expertise involved inac * Ministry of He~ ~  |he survey | on fertnity, family planning, and maternal
Statistics in partnership " (echnical assista 10 colle jded tcchnical and financial support on the

Macro provided financial < assist develop!”™ prevention (cuu P jded Sy the Government ot Kenya and a
programme, which is deSlgne  Disease Control a8  ~ survey was FDcvelopment (USAID), the United Nations

and child health. The Centre to ja| support A mternation. /United Nations Development Programme
dIV component of the survey _ y. S g peration Afen  ~ ment for International Development (DFID),
consortium of donors, mcludmg- matjonal Coop  (he B, lish Dep*

Population Fund (UNFPA), Fund(UN~L

UNDP), the united Nations Preven..on (CD

tnd the Centers for Disease Coi
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.. ,orv data Of this nature can also be used for the purposes
findings from the use Of the secondary data or mis

. . i A-markons between cities May expand generalization
of comparison in future researches, comparisons

] ... , * *ub From a Methodological point of view, Reliable and
and provide additional insights.

fnr renlication. Thus the wuse of this
accurate secondary data provides opportune

t increase the representativeness- a factor that
secondary data enabled the researcher to mere

Jizitions. From a point  view.
contributes to more encompassing Sene
) .,em would have been a very costly undertaking
a Primary research to study this pr
a, f household survey that would have demanded. Indeed,

especially due to the n agniuae O o ) S
P y . » mvl,,,, ,0 existing datasets avail availed at no

this research was infinitely less expense

cost by ICF Macro for this purpose.

s the use this secondary dataset for analysis posed

Like other data collection meth N for other different purposes it did not

certain limitations. Given that N AN study of the housing fabric for instance

contain all the variables of interest lor an inevitable gap since with
f the walls. 1|11S

the material used for the construction fic search purposes in mind yet

. pr collects pers®nally 'vi
primary data the researc A others for different purposes,

the KDHS is one that was data ¢

Pn emIgI°yecI by VaM

Secondary data has been &M 8 data sets from the 1995

A .Se
In Eritrea use
Diarrhoeal Morbidity al /pnj-iS)-

HHealth Survey (E

Eritrea o em ograpnic an study in the datasets
einterest to

. « | , dh»
3J.Si.rvw ,0.000 hous.l.oH!
SIII n (e n T *- Ko .(( I:]“ ” n‘ll C - (( - > [ .
was selected for dic electing samP P

. . . Ctaae invo|ved sc
design. The first stao | 43



(s:ampl'e maintairied by P:%% p\g ,g% 8|f enumeration areas covered Inthe 1999 population

. y r i/ntK sample. The second stage of selection involved the
census constituted the frame (or kDHS F

r _ |est of an Hoiispholds There were three COr€
systematic sampling of households ron -
) a Household Questionnaire, a Women's
in 2003 KDHS survey: A House*

nire A, women age 15-49 years who were either

questionnair!S

Questionnaire, and a Male gquestionn ,
le or visitors present in the household on the

usual residents of the households in the sample
be interviewed in the survey. Surveys were meant

night before the survey were eligible to nNon evaluation indicators in ,he
to provide data for a wide range of A~ obtained from the Women's
‘tion inioriiia
areas of pepulatien, health, and nutr ~qd en’s datasets and the ivomen dataset.
— thP both the Uiu
Questionnaire was used to PrePar stionnaire was used to produce

. n from the household ques

O n the Otherhand. the inform atioi Relevant to this Studywere

, Bureau of Statistics
the household dataset (Centra

d thc Household data Hie.
the Children s dataset and

, otc that “ave an indication

) .. ¢, in this study m linking water, the kind of
1he variables to of intete iuded:
environment me 1 0 cookingfuel
of the nature of the housing e"« dwellings >
f f,oor materia'(de jure
Sanitation facility, the t)Pe °/ A members /
., sumber of'I1 ' »* 0n the other hand, the
*_ *% [
*d " " * TR ok kK < M Xk g Mmoromomo%
0 f i"*1
ARI. Part of the DHS dataS A~ A~ :holild be “0te A~ ofthe child's Symptoms,
before the survey? 'n regard * sUbject,ve a5 A A~ A rapid breathing in
by the 2003 KDHS was base cOugh a@C jble with pneumonia. It
n ill With are comp3*0
i-e,, whether the child had bee N signs ° are subjective, i.e.
e the surve>' (olleCted 11
the two weeks precedm= data

nted that 1110

should, however, he 1



,8s invalidated by medical examination. (Central Bureau of
mother's perception oi illness

Statistics ¢l al 2004).

e, ltool. Even' variable of interest to this study was
lhis study used the SPSS as a statts tea
inn since the variables for computing 'the average
recoded using SPSS syntax programmi &
room- were missing in the Children's dataset. The

number of persons who sleep Pcr

(i* t! *0
researcher used SPSS to match the va
and the number ofsleeping rooms m « Dr0,,ramming on the Children
,ntlie modelingand SP~P -
dataset) to the Children dataset. jn the Nairobi region and

tpats from cases i
Dataset filtering was be done to have ou I
recorded as "Urban”

whose place of residence were

.. . uios , -C ctlLidv takes cognition of
3.4. Definition of varia enVironment t1l

c the housing or otherwise) by
*n ascertaining the adequacy of ‘ie rability, internanona

upr to allow forC Household Budget Survey
del tuitions postulated (in o1 Kenya integr e
f StatIStIC N the Sertlements Program m e (UN'

the Kenya’s Central Bureau I nons Huma1t e
like the United Na United Nations Ch.ldrens

and international agencl|eS .. N\VHo) su source
Organizat'on f to water whose sou.ee

habitat)' * w 0 r i d < o *
wmem-m - ’ w * * N »nhcks. cbs,

Is used piped to the dwell1 g Q and UA ienically separates human

In water ( ...JeSthat hyg
sPring, bottled water or ra ,0 facl Vers or septic tanks.
r fdo;IC such as

2007); W *».»a»» " i <tl, F« — I- >»“°

e7creta from human. aulll'al P la"
impl
0o . vent‘lated
Pe°r flush-latrines and . cbs. 2007)
,tNCHS, 2°°4;
and UNICEF, 2003;



] . t ,,C°\ in the case of water, the main source
in this research the above definitions were not i

] o ] r thp nnrnoses of this research the piped sources
of water in Nairobi were piped sources. lort p P

. iim.and piped outside the dweling in PUBIIC
were aichotom izeda as piped within the r/ut
m ¢ , this study dichotomized the type of
«>.ripe,/ into awtpomul/pbl.In regard to sanitalio ,
m ,ittolledandthe ventilated improvedp,t

toilets into fltisli toilet and pit toilets (tradition /
D ro« for the Structure 'phySiCaI qual.ty of the

Il, | hll >n\]
mv .u, I, dichoiomized i'"'1 "o
o of tne '
N hist takirm  cognizance of the vano. ~ N ,ecs0n Or the number of
living area per P
overcr®owding (such as the average "-h°use die number ofpersons per bed or
households per area; housing-unit level utdicators * a|S postulated a
tllc number of children under hvc pef A N &St be having sufficient |
Cr>terion/de1’j_r]_i§ ion for a ....coeeeer veveenn, *mox opIToon- UN- HABTTAT — - *
. . ing dvtr , rs ifthr
ca i er words a dwelling unit Pl%t being y frantbers if three
Iivingd ety wotiements- EYASUARE
VB wigensidered to pro»* * n Nations H«”» ~  (he number
uvv peoplesi,are thesame ,00flf the:l.«*
: ocrertain tne IS by 1
> This study, in order to < an(/j\dq-l .. T room, an
the d'velling S ofpRperSfer >0°m’ AN
People who usually sletp "efvefad "~ . s continuous. The
o - A .
ror deeping in the HWSIHHB WarHVea . DS & ood in certain instan.es
-ha
f the ,iving 3 o nWSaAS' 1 All these
Or of the adequacy o ivSis there are’
rriptive an . CpsS syntax
oiized criterion by UN- aid deS _"ed aSing
i -e,nNN 1o
. .. . information " - \were
obtain additiona dataSas
) the 2003
of interest ftaufi - n.
labelsasSh

ling and given value

of r



Tabic 3.1: The measurement of the independent variables (bousing environmental

conditions) Value label assigned
Variable measurement

in recode

Public tap ,P'Ped into

compound/plot

* piped into dwelling

Source of drinking Water

pV r™ii™n” onal pit.

Type of Toilet Facility 10ilet, ventiates improves
. . toilet) . 2
(Sanitation) Flush loilet
lypc of floor
Continuous(not
1the average number ol careoorienh
Persons per room
Charcoal
™ype of Cooking f uel Kerosene jogas/
LPG/NaturalGaS _
FjectrieiOL —*' ™™
r air quality plays a crlt,cal
me ind°°r ar 4
e mure rev*" 'vaS d unto the independent
Iso mentioned in the hte.au** , is thus adde
The tyPe of QO° e the p-v** chapter, th.s
ratory infections. - @ n A is thus defined
'les when modeling f°r A ' a contro' varrab'e-
lo feducati°nab*
at the maternal leve .education)
e Table 32 . hle™ terna _
leasured as shown m . Co®rr>* — "Tygiue

»2: The Measureme0* ~ ~ ~ ~ A~ A~ jecofer~

""Prinl3'
s highest leve* BeconiaOleve

47



, . aforementioned morbid conditions: Diarrhea and
| He dependent variables in tins stud) arc <

, | have a question child have diarrhoea ftw
ARI . |>,ri of the 1)11S datasets threads base

q
, RL ,, should be noted that prevalence of ARI as

"siVAW before the survey/ In regard to .
, C. subiec.ive assessment ot the child s

symptoms, i.e.. Wh’ethlethRe c?hiﬁjthasI " ' A N compatible Wit
AL suney* These signs
breathing in the two weeks preccdin- collected in surveys are
., hnlcd that morbidity ata
Pneumoniia. It sheuld, heweyer, he ) medical examination.
s unvalidated b>

illness,
objective, i.e. mother's perceptr 1



o R farm of looistic regression at both the
m\airohi)mthe second phase ol the analysis too

: ,  afunri of logistic regression was employed
bivariate and multivariate level. The statistical m
, . monies are dichotomous. Logistic regression

s*uce it is the method is appropriate "hen on
v dichotomous) variable from a set of predictor

Is used to predict a categorical (usually S _ o
. hle discriminant function analysis is usually

variables. With a categorical dependent van  * > analysis is
r ,»»»« “d
e —————— §- s are @ic=< *m _i '*_ ' _
usually employed if all ol the prccCic m j variables and/or if
of continuous and catego
chosen if the predictor variablesaream m assumptions about the

. reuression makes

Uy arc not nicely distributed (I°ris  yrrier of studies used this method for

distributions of the oredictor variables). A |995 Eritrea Demographic

.. regression on the
_ . I0o»istic reg _ _/among young
"'stance. Woldemicael (2001) apphec ° aiarrhoea! morbidity

his StUd)/ Of_d|C
and Health Survey (EDHS) dataset on

‘'shddren in Eritrea.

logit- the natural

models ; ion i
5./. Logistic Regression ) ic regression is the
 that un der“'g%'Og'SUC categorical logistic
A Ic central mathematical conceB dent variates are .
depein The logit is the
) ) that the -dent variables
sforx1ation of probahili*>es (Il)
""Sression applies the log1 tra” o Tatios hild not being
..., ~dds are . eiiiug (e
natUr"l logarithm (In) odds of } .élld 0 { yne< ligpP
" a child "being sick) to P
sick)
dictor/)*
ol one pre
(asstnt"ng
The L , has the f° n11
Slmple logistic model )

ft

(0& r Ini'-w
logit (K)= nature log
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antilog of Equation | on both sides, an
I I* loiiii fung 10N is invertible, and so taking the

of interest was derived
equation to predict the probability of the occurrence if the outcome

tts lollows:

o ] | V=X spxp fX) =
7 = Probabilitv (Y outcome ol interest | o

eres,(i,,, achild beings W « is,her

W here , is the probability of the outcome of [AREAT of the sys.em of natural

intercept. /{is the regression coefficient- and nAA categorical- According

logarithms. X &an be categgrical or ¢ ", ,n4°U Yet according to Equation
unms. can oe C a |

m r i c linear-
m  |in between logit f For this reason, the natural
Jtion 1. the relationship bet . nonlinear-
, bliv pfVandXts 110 ..., fationshiptetween
slationship between probabi . . essary t° mk
in equation |1 51
nsformation ol the o b linear-
. sue
°rica l outcome vartab (say * -

o ession”",iP,eP
, ,ogis.ic regret

-ling the logic ol the simp rted as foll0'V

ion is construCte
complex logistic reg«cSS

X .+E*m  P)

.a***'** 2

v n
natural log ipddsY \\ " >
3
e
Xn) 1+e
, of ii’tere5t
ibility (K= 0110011
&S are the
Y intercept- P
a iste
evenl
f **
s the Pfobablll' _ redic,or5
nee again .ofpre
j ysareast

fficients, anci v



“Tom the literature review the confounding factors for diarrhoea are water, sanitation, floor
material and persons per room. Thus a complex logistic regression equation for diarrhea

taking into aeeottn, these confounding variables predictors is constructed as follows:

K'ttit (),/)-= naturallog (odds)- hr (53)
v\-nj)
~hcrefore the probability of having tlia,r™
(68)
| + . » " < ” <ter, N -" sanitation. floor
here
®pial ci/id X j/ persons pen 10011
s'nce from the literature review .he «m** * A in- 10Sstch
: variables were f cooking fuel are
Lr and sanitation with AR 1° ofLiv'lg ’ deration these
. ,8 AdeqliaC} . » nto c°nSid
.cling>for ARI. Flegr niatera Aimi tak,n
ion. TIIS 4
riables under consider® -1 he thas:
forARIIL (5b)
'ding variables predict0* . ny
f3 N

natural log (odch) *

: A*[:
Thei-or .
ereforc the probability of



(6b)
RAVASY

P e, , of ARIl. . O-FKO«— *< — "

lypcol cookinu fuel.



CHAPTER FOUR

4. DATA ANALYSIS AND FINDINGS

» nfthe study on the extent to which the housing
i his chapter presents the empirical.anal)sis _ .
. Nairobi. The_resul B Cri APRINER

enV\imnment\saconiriutoroc\ m o rb ido
’ e e T he K DHS data were processed m response to

arc presented and discussed in thISchapler.

escarch. The objectives were.

N
*he objectives posed in chapter one o f11ISr ~ respirator>' infection vis-a-

TO establish the prevalence rate o fd,a

vis housing conditions in Nairo and child morbidity
i..a - conditions

between 1o 1L ~

I o assess th e relations up feCtion) in Nairobi

. . glL1te respii'alOIN
(diarrhocal morbidity an

Yam' }' ....Tmorbidity i"
lhis cl.ap.cr is ..........

**% ........ . 0 - *o—_ = *

ho,Ixi»K conditions; Bivariate A"afysis’
eCions-

thc study is achieved in the last "\ a charac«risics

hv  ckgrour °. %@'ﬂg to the study

.tation W - elation
the p°P AN study P age of five ' Gib

Mellon |OOks .1 GV bw J
, dB, " ' 20(3 na g g oA

»'* Ot gives .he M * oo V Ke A N «« ""Me ]|

i i i i ’ t of cases
-°fding (o various housing cl " flierea,lel o
. Nairobi ReSHgf¥ {deF {p gmve at Cean

. Al °rder mhies of interest. A lter
>an Place of residence and ofi"Ifo%% W’ . hearables
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Ove missing values in 7’ |$.ng ............... bean- 48<-- - -----

t havin® nlentiy
Zlwas consistent i.e. cases not conn ald pt~*"

e od at aad recs«n . the two weeks
s Process, the sample arrv gukncieS * jth
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ble 4.1. The children r‘lde*



of 432) whereas 155 percent had
preceding the survey were 12.j peicent (53 out

symptoms of ARI percent (67 out of 432) «

: ... was tap water (piped water). This has been

InNairobi, the main source of water ones namely: Piped into dwelling and P.Ped but

dichotomi/.ed in this study into two cate»c of the study
, d into compound/plot). The proportion of >
outside dwellings (i.e. Public tapJ iPe 1 A vpre public tap or piped in

*here the source of water

Population who lived in housing w piped water into
] . .ived in bousing whicn
i those who l*veu

Vnrd/plot was 55.3 percent and

tbe dwelling was 44.7 percent.

. . . j toilet) and flush
Por the purpose of this analysis. ....... Vetltilated imProved W C

i,.
r ,-n ) of the childrel A lived in dwellings
toilets. 27.5 percent (119 o .Vhereas 72- P
of pit toiler
Stnitation facility were in the b

thal had toilets. t of the
in Nairobi and 62-3

used fuel fof # in g 'Misttsed. 23-6 percent of

Ker°sene is the predominantly nse where hefsg'x |S was used and
chi'dren under consideration li«d h° ., or °r
ere LPG/°3tUra
children lived in housing 5 is
cliarCa

1 percent lived in housing

theage t\VC

[ offl; C"WM@‘E

in\1s.rmPortant to note that I'°r j<iiil4,c" eresS
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The analysis shows that 6.3 percent of the children under the age ot five in

dwelling units u hose lloor is earthen whereas 93.8 percent lived in dwellings that had non

,  C.fficiency of living area, .he highest number of

earthen floors  With regard to the suf - .
ivera,,e number of household members sleep,ng

Per room was 3 this, this accounted or deeDin® per room was
r household members sleep.n0
However, if the average number o aa nercent of the children

jon of overcrowding, » P

dichotomized as per unN-1 IABLIA I dc housing. i-- I'v’n§ housing

under the age of live arc regarded as living « °verCre

where more that three persons sleep P
Of the children under

s 49.3 Percen
, pl of education o f” f education was primary
11 regard to the highest level hj,.hest level o
th™rs whose D mothers whose
die age of five in Nairobi had m Of the chlldren ’
hand 5°'7 pC
Sch°ol or below . On fio °4ie N and bey°r®¢
O . »C dan ., v ;n housi
Hls hest level of education %aﬁecon morbidity nq ousing
1 Wre rates
. nrevaenC )
to estabhss P uiPc and the dependent
4.2. Cross tabulation to dent vanables
conditions oftheindeps aaainSt the dependent
) ~ hetweerl e tabulated °
Ihis stage the association ) aré cross different housmg
t variahle .Jity in tne u
is investigated. The indePen cn hildren "l10r diarrhoea and Table
, hce rates for Hfables's
variables to give the Preva ° . fables'211

iliarized m

c° nditions. The results are sum

4 -4 for ARI.



Table 4.2: Prevalence of Diarrhoea among Children (under 5 ye

housing characteristic and maternajjiducatioii
Name ol Vari;

Source of water
i I5INie tap. piped in \ard plot
[4ped into duel line

lout
JC”yalue 8.150

IV:erccs of freedom (dO
Jjljtnjjleanee 0.004

-Type of toilet facility (Sanitation
*% Ipilots ( Irailitional pit mile
T’htsh T'oiliM
.[pta®
-X-value 16.570

of freedom (dl) 1

-"Hjjjeanee (.000

Type of floor material (Phy™*cllL i
Jiarth lloor

APIH~rth floor
J_otal

X2 valuc= 16.415

I)-Agrees of freedom (df)
Jilgnif

on various



,hprP is . considerable discrepancy between the two
Ilie result’s in lable 4.2 indicate that there i, <
. ,, n,lence of diarrhoea among children under the age
P'pctl water sources in terms ol the pre *
children in housing where the source of

°f live. lhe prevalence rate of diarrhoea amo: e
I|lid/ plo, was 16.3 percent, a figure more than

water was public tap or piped m«o die comp [n regard tO sanitation, a

: - i :nt0 dwellings (7.3 p

double the rate where water is P*PC recorded in
,» children under the age of live

higher prevalence of diarrhoea among c times that in

s Tiijs was ‘iearb
ni 7 percent).

households that had pit toilets (u- r
...... nush toilet (8.3 percent).

households whose sanitation lactlit> 15

n, third of the children
f dwellings, more than .

terms of the physical characteristics A noors (i.e. 37 percen
ntsw’ i
° Irt,,cmg %?&ﬁe f diarrhoea among
u,lder the age of five who live mh ~ the prevalence rate
had diarrhoea; this was three and » half * ia,s (10.6 P « « nt)-
~earth 1

children who lived in houses with no . . .
monv children who lived in

eValence o fdia* 1~ N r00m is more than
A hen overcr°wding is looked at, * " NEIBRFS»  rfessMiuSeRele mempens
,» three or £
'Using where the average ntu ’ ijved where _whpreas in the
f those » yas ,4.4 percent wn
ree was marginally above that o inthe | @ t t e r chi[dren whose
b f ainrinqeain . ea &MOR the
eP per room. The prevalence Bf fliacrh® 6 percent WHEFEaS
,revale',ce fbelo'V™aS* ,n
Tl 13.4 percent- The seh®0’° ™ ~ 5 Of education was
her’s highest level ofedt>eatl® Nooor h'S

, C attained s
°l those whose inothe



Table 4.3: Prevalence of Diarrhoea among Children (under 5 years) on two housing

4.3 percent)- highest prevalence ofA«
IShol”'dA ,e as used as *e mam
e the h® kerosene
f f..e] used m the where ke 0,her forms
e type ol fu hons'ng ater than " her
hildren 'vho li\e revalence8 fuel used were
nose childrel .aRl;ap -nofc0°k ~
ed. Children "V > ¢ ,0

d “LPO/natr 1 ¢3S
ctiveiy-
;.7 percent, reSP
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Lou*'»>1ld mvmhcf SC'’ "h° “ h°USinrs Whm IIK average number of

u)lca. (Jiao () SCCPmS PCr ro0Om « was higher that 0f , hose who

1D M v, 'cSS household sleep";:l)(%ﬁeroon

Lru<s /17 JI crcc
P nl whereas in the latter it was 14 percent.

A .
MOt e enHj »

,Ln u,0se mother's highest level of education is primaryi school of below

7AN
. Pretlence fihe ot ARI was 16.9 percent that of whose mothers attained secondary" or
n,Uhc

Cr,Cves of Cduc'H/on fhe AR/ prevalence rate was 14.2 percent.

4-3. Bi _
,Variate Analysis
i
IS ,hird stage of analysis the variables that showed an association with any of the
I”Orhld'(y ' c”dlrswvere analyzed. In he bivariate the |
dePeodom . . examined bv earning out a binarv
" variables and the depehéeh%voveari(fb%s was 9
S x (Ic . , f the independent variable and its
egression to examine the effect ot each of the
S,gnil7 ,he nriable and the morbidity
ce iexplaining the relationship
Coxgin results obtained for Diarrhoea! morbidity
I°ns‘ lable 4.5 and Table 4.6 outline the
ilod ARj

rcspectively.

T, . that the odds of a child having
rn bobi bivariate analysis*0*"
e 4.5, the results of the of04ol in children who live in housing

IQct> is significantly decreased by a facfor mn 0 nercent less likely to have
[vherQ wordg, they gfg ov-f R
"Va,er is piped into dwellingmin °tl,er A NN on water supply that is not
ey i hogSeholds
" o live Ry hoa
_ c°tnpared to those whose
Piped m piped in10 cO'VFO
1o ‘be dwelling i.e. P“b,/c (ap
o , fAnificu"n-

e'at,°n was significantat 0.05* 0
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In regard to the t>pc of sanitation facility and diarrhoea, the odds of having children having

Hi, i rn T'V't) if thev lived in housing that has a flush toilet
diarrhoea arc decreased bv a factor ol 0.30/ if

o« frrilitv were pit toilets {i.e. Children in housing
compared to when the form of sanitation k
4 ,  NAv t0 have diarrhoea when compared to children

U|th flush toilets are 69.1 percent less likth
housing with pit toilets (p <0.01) !

) * nf the dwellings in
r the physical characteristics

Ic bivariftte’ of analysis of the type o A M diarrhoea shows that the
le/s 6Xf the mavamal used iR the eenstrction o I the flBeF is ReR-
j a factor ot
"dds ol children having diarrhoea are re7ra &8 percent less hikeh) to
,h nOn-eavth flgefs g~ h
earthen li, children living housing - e earthen(/><0.01)1-

. . » living whose n°°rsar
avc diarrhoea compared to those

S 77 OM ik d IJI ”“ pu lr

len - Average number of b°l
- the » . omnn:
e siibiecteC* 1 ~ p Of diarrhoea amon§
lich is a continuous variable |S -« the prevalenC
«ficantly rel3te .. of diarrhoea and the

abilanis in the dwelling not sign' AN N bivariate A A thatin

- in Nairobl' A o
<'n under the age ol iMC variable'nt c0,,dary

tion (which is |evel 6f educati®n

Icr's highest level ofextwean higheS" ,» N when compared
- mothc

°bi the likelihood of children *h°* in° tly reducedi®

isSH°n'Sb . nr10%r- i d th
§her education having diarrh°ea A oeducBlon N e dwell e 0 e

n.earthen and the
werell0
a” (ie h°uS ~ rdwellinSS , less likely t0
~n living in “Housing A the » 65 P
and "'|,er nr less) "'er
sanitation was flush ) aSd'ree (L

i,a"al
*  Der sleep’® cHousinS B
°l persons sleeping P din

$e whe IV
inrrhoea compared to f1

0Ose whose mothers attained the water P'Pe
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Table 4.6: Bivariate logistic regression of ARI among children (under 5 years) on

64



When -A ,craec number of household members sleeping per room used for sleeping”
Lo i thp iOpistic regression, the model is not
‘'vhich is a continuous variable is subjccte

|est at Ihc cross tabulation level showed some

s,gnilleant. Inasmuch aS the Chi-squaie s - . .
onificant predictor ofARI prevalence in Na,rab,

Icvcl Of association this variable is not a sie

rr, A n - ®mH'r ’
K> amon8 children under the age o . The model hasa p >
hildren under the age o
enercascs the prevalence of ARI anion- -0™dm
N Ibe bivariate analysis of ARI a,ld di

significant predictor of AR

I,lal in Nairobi show that the variable is not a

Muwltivariate Analysis
iJtn, “1d

« TR,

QX of sel(dc researchl'

-etermine the net c predictors, e , variables that

analysis  with  «UJ,UP1 ix of *m Tabled.7,
., correlalll’ lation ’
rily"1by looking "t A(ysis-** * | correlated to qua'ts

mt independent at thf b'Vaf tha, are h-2h>

, variable
here is no independe.

eomitPe . -
bley™ior."»rcO'W

“reso-C° llinearitv is a statistic o> e

QK" nd'l medcl arc highly Q3 rele regreSS0lgdn 1e "t only/nrectlalidr
~nt)C °nl variables in a'multipc chanSe Wh° e'rrelatc® g've'
N i~atically inresponse tosjn»“"~ * V 'ICA:ritn’\r(Pg

P:"wer or rcliabjlUyl1Ssio™ 1 Oters
'S S [ba*ls7a multiple « £ £ £ O

Ld'ctot “recf'ctors predicts the ~ ~(c redL
° r about which predictor



Tabic 4.7: Correlation Matrix for Independent Variables Average

number of
household
Tym of floor members
Type of material sleeping per
toilet (Physical room used
faCIlIty *a . Characteristic) tor sleeping”™
........ m.-nrec (San n - oK
PSS ——— To, M 228 #) A7) 3 -2
"er Source
.000
43R
*>P\/O| loilei Pearson
Siu (2-tailedl
N
lyPe o| cookmu
fuel
- IK*“4. Hour Pearson
Yterkd| (I*h\SKI|  (Correlat
Lracier isuc)
i A WD
BRI
ACmheis Sleeping
siKclgl.Or,i)l used lor
CchAnx'l;uion is significant at the 0.01 le N asSOciations benvee
~ jtoevd
c eII|p|0yed n , This multi!™ legists
Mujr. e sjon nlodel N& -erhidif
u ‘Ilrlvariate logistic regressr'gl

c60f various *  rSWhen

under-f,ve
CMrs* 8
>e
SSI°n analysis was used to dlsU’ N 31 faCility a»d typL
: hI0I,sing variables alone are niodele ,he tyPe ° Idhood un”r
. les- . "l
v var?at\)bleesé asSo ¢ A '\'|,m
Ne8.Among the indepet’de dentiv as is 311151
' y . nfacﬂy\ E , tuee plt
b ein Ao
Material were found 1° " Sm'iv househuldS thj_;l;[\n who
. A . tvonl .
N N ' 7 "
ing Qildre fQ1 OUS  Chi[dren
“y"' Children HvinS ~ hOUS - 10 o f'’6 d\&'*°SShawve di«rrhoea
" less likely to have dia'th°e’ ArANTEY ot eSS ikely «dn g Was:the
AN * *x x ! N
l:0.05). In regard toﬂ’EBft&/SC A Tl A lo{
rfheU 1 theh'
N fusing that had n°n'ea Nat™d ea
e hOUseS

Ped to those who lived 1



variable lor source of water, in the presence of other variables were no. significantly

associated with diarrhoea in the multivariate analysis stage .This is most lik 5

*,cl that both the water sources was piped.

the model but its effect was

11 Table 4.9 the mother's education was entered into
vas not associated with

s mother’s level education was
Asignificant showing that in Nairobi the

ithoea in this anal\ sis. children (under 5 years)
T, ) o . nf Diarrhoea among
ab,e 4.8: Multiple logistic regression o

5* multiple predictors

Nab|cs
of water
..A Ilp. piped in \ard'plott
into dwellirm

oftoilct facility (Sanitation

JauUii L . -
°nal pit toilet. Ventilatcdijill
-Mloilo

|y of floor material (Physical Cliarac
| B R B

Nslee number of household nien®
Av{* In”™ Pe rrooni used for slee

number per room

[22wT™t
I h,-s<I'Mre 23.057

liar< 0.000
S pence category

** Sipgn,r,cant at 0.01 signi
~n,r»cant at 0.05 signified






Table 4.10: Multiple logistic regression of ARl among children (under 5 years) on
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4.5. Discussion on the Findings
. en living in households Whose source ol

The higher prevalence of diarrhoea amonl%frﬂié%reu ed tohose eh, Idrenhvmg

here water is piped 11,10 ,he dttJ 1"'= u

contamination is
, in the form of containers and

the former nivem that St@fage iS usually »" e | is, in the presence Of
fet\V At the rudtivariate analysis,.

I*Rel\ duis compromising the " ata sa Le Sigficats predictor o
[n,lcr predietors, water piped into the . t0 the fact that technicall>
rising due w
htldhood diarrhoea in Nairobi. This is no* » A are piped water sourees,
. ,his study are the »e"'« N . dwelling. In the
sources ol water m tin” = dy or pipd E
. ned ih do PHFE places of statisticS and BHHer
... 'Css ol whether it Is P*Ic ,ra] Bureau
m circles and Keny8s -s regarded as “im P
mmnational organizations ¢ _,d fall underwha - 04;
. a @tegories wom*1 ~IFF 2003;
,cd agencies all these piped cat - and UNICEI

'‘Apred fan A
rccs of water and thus c°nSl

.HousinSarnn

higher prevalence of diarrhoea A Oilets are 1995). Theh.g”
"-ion is pi, toilets comp** » * adT i~ * A fac «@ "
'-gs of Tumwine e/ al uSed * likeb' yard or change* P>*s
: || I03 - - . A | ". 1 o o
these Faciilitios A nfter Ige pepe". hin the h°uSn
,tents are disp A jkely tO '
nsanitary condttto ch Osi"ia yard-thU ,.ere flush
am i~onby~?™?"orn N
de the inh°u5nS  ea comP"
rown in the OU«s** A Noodon

Nivo ]
f diarrhoea. In N7ir* U tleé§ e
Actfon S7 Pef
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living in households that use pi't ?oﬁe?g. 'i'ﬁ'g shows trrr]]% the use ol Hush toilets has

significant impact in reduction of diarrhoea among children.

i jjfirpn Jivino in housing whose flooring was
The higher prevalence of diarrhoea among ch”d’rgn IW/Ii%% ou. 1 g

r rc the findings of Woldemicael (2001); since earthen
earthen is not surprising and confirm-

, , likely to provide breeding ground for various
floors cannot be washed . they are likely

th  noOrs. This high prevalence of diarrhoea is

diarrhoea-causing agents than non-earthc o )
Ce ¢ m ,he multivariate analysis, it is evident that children

likely being a result ol this lact. 10>
n nr is non-earthen are 71 percent less likely to have

*n Nairobi living in housing whose o . rtiien
,he floor is earthen, indicating that non-earthen

diarrhoea compared to those living w er A djsease in Nairobi. This.
floors could potentially result in dial dwelling and

between sleeping per roui
however, study found no associatio

diarrhoea among children in Nail

Inasmuch as the prevalence of diar arginally higher than tor those whose
eeducation is primary' school and below was A~ ofassociate. In the
u p there seeing
'bothers had secondary education or a °v A education is not surprising as
lo8istic regression, the lack of aSSOC'a* g?) found a similar lack of asso
, .003- Huttly eta-

°ther studies (Benneh o,
tu~nd dte

between maternal edueatign and
mon® children living m

f und a higher A*1peva » 7 jn housi,,g where the

"e',d “ ARI' * *  nd also anaronS
'ng with non-earth fl°°rs 3 sJeeanS Her 1001 KIC:c showing that
uPrs sit analysl
-age number of household atﬂ*%'»»**‘"*
d siS1*'1

the type of floor emerge
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children 1i\ mg in housing that have non-earthen floors are 63 percent less likely to suffer

from AKI.

lhis stud) round a high prevalence of ARI among children in households where Kerosene
Uas used as the main cooking fuel compared to where charcoal or LPG, btogas, electricity
'v:,s used. However, there was no significant association between the type ol cooking fuel

a,ul Prevalence of ARI in Nairobi probably because these fuels are regarded as -medium'

e , cionjficantlv with maternal education and

8r mild pollutants. The rates of ARI did not vary significant!
I r/n7; nnri Azad (2009) who found an
"'as insignificant thus going against the findings o
find any association between sleeping

a
association in Bangladeshi. This study also

Per room in the dwelling and ARl among children M Nairobi.



CHAPTER FIVE

5. CONCLUSIONS AND RECOMMENDATIONS

5.1. Introduction

T, » | tp]n wﬂo|e research outline major findings and make conclusions
1his chapter summarizes the wholé re. ¢

o C i:rv nnc| future research are also given at
based on the findings. Recommendations lor pol . *

die end of the chapter

5.2. Summary of Findings
hich the housing environment is a contributor

1lds study set out to analyze the extent to w
lationship between housing variables and

10 child morbidity in Nairobi by looking at the re

.. maior contributors to
die two morbidity conditions whici at

child mortality in the Sub-

Saharan countries (i.e. Diarrhoea and /

»SW L0-«r»r™ic'"rrsUt | "KDHS’ 20 T A

iirce of data fortius study " a hildren under the age of five in
ole comprised o

ample was taken. This samp variables and a clean sample of

, t0 eliminate any nnssn g
i. The sample was cleanc
Idren was arrived at.

, the relationship between the housing
tn investigate

. * ctitdy was t0 .. * This study confined itself
tin objective of this y A Nairobi. y

. nce of child n'rbl ' , by the type of material
iment and prevalen AN|Sing aS

* i character's"0 of 10 spaces(overcrowding) and
sanitation, physica ieiicy * °

. nf floors, the sU*
the construction o

A in the housing-
i of cooking fuel use
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Cross tabulation was used to meet the first objective of the study (To establish the

prevalence rate of. nettle respiratory infection, diarrhoeal diseases vis-a-vis housing

conditions m Nairobi) .In the cloSS MBlilatign e study revealed that the prevalence rate

lor diarrhoea was low&F Tef BPAEE‘(&H WHB lived in housing that had water piped into the

dwellings, where the kind of sanitation W3% HH§H ¥8H&I§ where the floor dwellings were

nwpr density of persons sleeping per room i.e. three or
non-earthen . and had margmgwl B ¥ P PIng P

c;no that has a combination of the following: water
less. Overall, the children living in housing that

. . . , & * non earthen floor and the density of persons
piped into the dwellings, flush toilets, non-eartn y P

, , i Hiarrhoea prevalence rale of 5.9 percent whereas
sleeping per room ol three or less, a

, ,i,is criteria had a diarrhoea prevalence of
those who lived in housing that did not meet

15.2 percent and indication that housing mdeed Ra§ & relationship with diarrhoea. The

, I Uplv to have diarrhoea compared to the latter,
former were 65 percent less h

) o r mis study are consistent to those of Tumwine et a!
In regard to diarrhoea, the findings o

, hoqgs\ who found type of sanitation facility
a Timaeus and Lush (
(2002), Omar (1993) an morbidity with lower prevalence rates in
. lated with diarrhoea moreioi.

also appears to be closely t of diarrhoea where water has
In regard to low prevalence

flush toilets compared to P' findings of Timaeus and Lush (1995)

been piped into dwellings this stu y , Q lia(| water piped into their
: .ence of diarrhoea among chddrer
who found the prevalence A was not the case.

others where
dwellings to be low compared

revalence among children livins in
foimd a higher ARI P
In regard to ARI, this stu children
and also among
housing with non-earth fl°°r

who lived in housing where the

more than three.
sleeping Per 10°m IS

average number of household memb

74



In a multivariate analysis using the housing predictors and diarrhoea the type of toilet and
type of floor (an indicator of the physical characteristics of the dwelling) emerge to be
significant and appears to have more effect in prediction of the probability of a child
having diarrhoea. Water piped into the dwelling emerges to be non-significant in Nairobi
due to the fact that technically the main sources of water in this study ate the same i.e.
piped water, regardless of whether it is piped in the public places or piped into dwelling. In
the international organizations circles and Kenya’s Central Bureau of Statistics and other
related agencies all these piped categories would fall under what is regarded as "improved™

sources of water. However shown in the cross tabulation there was remarkable discrepancy

. children where water was piped into the dwelling and
on the diarrhoeal prevalence among c

) ) the dwellings. The bivariate analysis also showed
where water was piped in spaces ou

o .. * awidter within the dwelling having diarrhoea. The
a lower likelihood of those with piped water

: was not significantly related to diarrhoea,
number of people dwelling m the

, .ot-ictirs of the dwellings where children live as
In regard to the ARI. the physical character,sties
ffl nr material emerged as a significant predictor of ARI in the city
indicated bv the type of fiot
of Nairobi. Children living in dwellings «ha. travens -« e~ floors were 63 percent less

controlled for. The use of kerosene non-

llkely lo llave AR1 ’Vlen ° f, .1...J children in Nairobi this parely
s'Snificantl, increased ibe likelihood of liavireg ATl al  «

1) HOV«I’O»d |ne din|n|>|d 113 Ill 13 ,Sn,,“ 1]
confirins. Maternal education an

3. Conclusion o o .
cionificant contribution by the housmg

- puistonce N 3 :
itudy found that there ts ex L These findings agree with other

f child morbidity m
>nment to prevalence o
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. L 1 However (he number of people living within a dwelling
studies earned out as alluded to.

(overcrowding) has been found to have an insignificant WOWMWA Oft \Wv C.A\Wi \WY KD\,
Maternal education has an insignificant effect on the child morbidity in Nairobi given that
when it was controlled there was no significant change on the contribution of the housing
variable on child morbidity in Nairobi. Through logistic regression this study identified the
-type of floor" to be the most important housing variable in regard to child morbidity.

Children who lived in housing that had non-earthen fioors were 71 percent less likely to

. j hn Jived in houses that had earthen floor whereas
have diarrhoea compared to thos& \L/Jvho l'J\\//ea ! Y W

. S . 0 nnn porth floors are 63 percent less likely to have
children living in dwellings that have non-eartn P y

. . i,, on indicator of the physical characteristics of a
ARI. The nature of fioor is not only an mdicaio

] ) « mmtnr to of environmental contamination given
dwelling but it could also serve as an indicator

Iv ,n nrOVide breeding ground for various disease causing
that earthen floors are more like >

agents compared to non-earthen Hoc

5.4. Recommendations

, hiph policy relevance especially in the improvement of
The results of this study are of s P
v/pment of child health, basic health care

CoO— in N.l.W
. nreventive actions and programs ,n Nairobi must be

delivery systems, treatment and pievei
V vy , inte,rated housing strategies. This study has
A ell-tailored and »
unproved alongsi e Wi eed for considerable sophistica{iSH for local authorities to detect

revealed that there is a roblems and the housing within their
fUp major health pro

j'Uﬁsdiction inordertoae b

nations housing policy. The policy should
_ study have imPllcatl0'
Evidently, the results of 111 addressing the provision of housing

o1, reduce cl!mﬂl& morbidity ) *

<pa do have a significant linkage with

integrate aspects that w .
g P ical aspects of housio

taking cognizance of the Ph>3
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child morbidity. This study opens up an area that has not been explored in the regard to
the mitigation of child morbidity. Quality of housing stock can play an important role in
health improvement .Many programs and campaigns aimed at reducing the prevalence of
diarrhoea have predominantly targeted water and sanitation ignoring the physical attributes
°f the house yet these too are significant as clearly shown by this study. Non-earth floors
such as concrete floors should be viewed as a health measure and part intervention for
these health problems. It is therefore imperative that an integrated policy approach for
addressing health in the housing policy should be established. This should recognize that

sustainable human settlements depend on the creation of better living environment for

human health.

The City Council of Nairobi must provide the normative framework and the supporting
infrastructure for improvement of housing. Since housing in Nairobi currently is organized
by city inhabitants themselves the local and national authorities need to improve the
qguality of such housing by guaranteeing sufficient affordable house sites served with piped
water, sewer systems, cheap building materials and affordable credit. From this study i, is
evident that the Local government needs to invest more in the improvement of urban

infrastructure services e.g. sewerage systems that would increase access to sanitation

. ] v- Unitimatelv reduce environmental health threats from
facilities such as flush toilets which ultimately

l,riproper sanitation.
, nf reliable and comprehensive data that would enable more of

r )

Generally there is a lack o!
r. orp is a oreat need for the City Council of Nairobi to have

1

SUch analyses and monitoring.
Kpnsive database can be available that would

regular city-wide surveys where a compiehens
e a conditions and the health of urban population

Permit studies and monitoring of h . .
, over time. This is likely to aid in the

comparisons across different locatio

. . -based.
'Hterventions that are evidence
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APPENDIX

Results from the latest Kenya Demographic and Health Survey Reports

Diarrhoea:

The report of the latest Kenya Demographic and Health Survey (2008- 2009) released
during the time this study was being concluded (June 2010). However, the datasets were
not available to the researcher for further analysis. Nevertheless the published KDHS
2008-2009 report shows that the prevalence rate of diarrhoea among children under the age
of five in Nairobi has marginally dropped to 11.9 percent as shown from the extract below.
In 2003, the rate was about 14 percent- as analyzed in this study it was 13.8 percent (see
footnote on page 54) and this is corroborated by the rate given in the Kenya Demographic
and Health Survey 2003 Report (13.9 percent).
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Acute Respiratory Infections:

The published KDHS 2008-2009 report also shows that the prevalence rate of ARl among
children under the age of five has significantly dropped in Nairobi to 6.5 percent as shown
from the extract below. In 2003, the rate was about 16 percent- as analyzed in this study it
was 16.6 percent (see footnote on page 54) and this is corroborated by the rate given in the
Kenya Demographic and Health Survey 2003 Report (16.4 percent).
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