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ABSTRACT
Background
Disparities in health outcomes between the poor and the rich are increasingly attracting
attention from researchers and policy-makers. However, policies aimed at reducing
inequities need to be based on a sound assessment of the nature, magnitude and
determinants of the problem, as policy decisions based on intuition are likely to be

misguided.

Objective

The work investigates the relationship between household socio-economic status and
under-five mortality at Rufiji DSS in year 2005. The specific objectives were; 1.To
construct wealth and concentration indices for households with children under age five. 2.
To measure health inequality by poorest / least poor mortality rate ratio and the use of
concentration index 3. To determine significance in gradient of mortality rates across
wealth index quintiles by a trend test (chi-square) 4. To assess the magnitude of association

between socio-economic status of households and under-five mortality.

Methods

Data from Rufiji DSS, Tanzania was used for the analysis. Out of 11,189 children under-
five years of age from 7298 households, 251 died in the year 2005. These yielded a total of
9341.6 PYO in 2005 which was used in the analysis. Household wealth index was
constructed by use of Principal Component Analysis (PCA), as a proxy measure of each
household SES. From this index households were categorized into five quintiles (i.e.,

poorest, poorer, poor, less poor and least poor). Kaplan-Meier (K-M) survival estimates of



incidence rates were used to estimate mortality rates per 1000 PYO for infants (0-1),
children (1-4) and under-fives. Health inequality was measured by poorest to least poor
mortality rate ratio and by computing mortality concentration indices. Trend test chi-square
was used to determine significance in gradient of mortality rates across wealth index
quintiles. Risk factors of child mortality were assessed by the use of Poisson regression

taking into account potential confounders.

Results

The result indicates that the mortality rate was higher for infants (123.4 per 1000 PYO,
95% CI (104.3, 146.1)) than for children aged 1-4 years (17.3 per 1000 PYO, 95% CI
(14.3, 20.9)). Under-five mortality was 26.9 per 1000 PYO (95% CI (23.7, 30.4)). The
poorest to least poor ratio were 1.5, 3.8 and 2.4 for infants, children, and under-five year
olds, respectively indicating that children in the poorest quintile were more likely to die as
compared to those in the least poor household. Computed values for concentration indices
were negative (infant C= -0.07, children C= -0.24 and under-five C= -0.16) indicating a
disproportionate concentration of under-five mortality among the poor. The mortality rates
trend test chi-square across wealth index quintiles were significant for both children

(P<0.001) and under-five year old children (P<0.001) but not for infants (P=0.10).

In univariate Poisson regression, children in the least poor households were shown to have
a 58% significantly reduced risk of dying as compared to the poorest households [crude
RR=0.42, P < 0.001, 95% CI (0.27 - 0.62)]. The effect of household socio-economic status

attenuated after adjusting for maternal education, maternal age and occupation. Children in



the least poor households had a 52% significantly reduced risk of dying as compared to the

poorest households [adjusted RR=0.48, P = 0.002, 95% CI (0.30 - 0.80)].

Conclusion

The study shows that household socio-economic inequality is associated with under-five
mortality in Rufiji DSS in 2005 and that the survival advantage of under-five year old
children is associated with maternal education. Reducing poverty and making essential
health services more available to the poor are critical to improving overall childhood

mortality in rural Tanzania.
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DEFINITION OF TERMS

1. Wealth Index: Proxy measure of the wealth of households which is based on household
characteristics, ownership of assets (house ownership, source of drinking water,
electricity, sanitation facility (toilet), floor material type, roof material type etc.)

2. Concentration index: Means of quantifying the degree of income-related inequality in
a specific health variable. This measures the extent to which a variable is distributed
unequally across all five socio-economic quintiles, i.e. the concentration of inequality. The
closer the index is to zero, the less concentrated the distribution of inequality.

3. Infant mortality rate: the probability that a child born in a specific year will die before
the age one expressed per 1000 person years of observation.

4. Child mortality rate: the probability of dying between one and four years expressed

per 1000 person years of observation.

5. Under-five mortality (USMR): the probability of dying between birth and age five
expressed per 1000 person years of observation.

6. Demographic Surveillance System: This is a set of field and computing operations to
handle the longitudinal follow-up of well-defined entities or primary subjects (individuals,
households, and residential units) and all related demographic and health outcomes within a

clearly circumscribed geographic area (INDEPTH Network).

7 Household: This is a social group of one or more individual members. They are usually

but not always related.
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CHAPTER ONE: INTRODUCTION AND LITERATURE REVIEW

1.1 Introduction

Sub- Saharan African countries are confronted daily with myriads of problems in their
effort towards development. Prominent among them are diseases, poverty, illiteracy and
armed conflict. Diseases like malaria, pneumonia, measles and diarrhoea are the major
causes of under-five morbidity and mortality amongst households. Child mortality is an
excellent indicator of child health and survival. It can also be viewed as an indicator of
overall development, since it reflects the social, economic, and environmental
conditions in which children live, including their health care'. These estimates are also
needed at the international level to inform funding decisions for activities directed

toward reducing child mortality.

The fourth Millennium Development Goal (MDG)? calls for reducing child mortality.
Progress is assessed against the target of reducing by two-thirds, between 1990 and
2015, the under-five mortality rate worldwide. Progress in reducing child mortality from
1990 to 2006, the last year for which comprehensive estimates are available, has been
uneven®. All world regions, with the exception of West/Central Africa, made some
progress. Central and Eastern Europe (CEE), The Commonwealth of Independent States
(CIS) , Latin America and the Caribbean, and South-Eastern Asia experienced steep
declines, with under-five mortality dropping by more than 50 per cent, which put them

on track to meet the MDG target’.

A group of global child health experts working on these issues met at a workshop in

Bellagio, Italy. These scientists, speaking as individuals concerned with child health,

4,5, 6,7,8
h*> o7

produced a series of five articles on child healt published recently. The salient



points raised by the ‘‘Bellagio Child Survival study group’’ (thereafter called the
Bellagio group) indicated that diarrhoea, pneumonia, and neonatal causes of death were
of global importance, with malaria and HIV infections responsible for a large number of
deaths in some countries of Africa and Asia. The evidence also indicates that within
each country, children from the poorest families are most likely to die and that socio-
economic inequalities impacted on child health and survival through multiple pathways.
The impact of this unequal distribution of disease burden is compounded by ineffective

and dysfunctional health systems that do not reach the poor’.

Socio-economic status (SES) gaps in child mortality are not simply inequalities; they
are also inequities that are unjust and unfair. These inequities are increasingly
recognised by the international community'®. Bilateral donors such as the UK’s
Department for International Development have put improvement of the health of poor
people as their top priority in the health sector,'' as have WHO'? and the World Bank"*.
Although this commitment is welcome, far too little attention has been paid to how
international agencies and national and sub national governments can combat inequities

in child survival.

By contrast with children born to better-off families, poor children are more exposed to
risks for disease through inadequate water and sanitation, indoor air pollution,

crowding, poor housing conditions, and high exposure to disease vectors'* '

. They are
also more likely to have lower resistance to infectious diseases because they are
undernourished (an underlying cause of about 50% of deaths in children younger than 5
years)”, to have diets deficient in one or more essential micronutrients (e.g., vitamin A,
iron, zinc), to have a low birth weight as a result of poor maternal nutrition, infections

during pregnancy, and short birth intervals, and to have recurrent disease episodes '* °.



The deprivation of poverty goes beyond low income. Low income is associated with
lower levels of education, and lower education is associated with exposure. For
example, in a poor household, knowledge can make the difference between taking
advantage of piped water to wash hands and not doing so'®. Knowledge has a role in
such things as securing a nutritious diet and making appropriate use of health care
services'’. In India, for example 30% of mothers of children who had not been
vaccinated did not know that immunisation was important for the health of their child
and a further 33% did not know where to go to have their child vaccinated'®. Poor
people are less likely than their wealthier counterparts to be covered by public or private
health insurance, and therefore often face higher health care prices'®. They tend to live
in underserved areas and therefore incur high time costs when seeking health care. The
facilities serving poor people are typically less well organised than are those for people
who are better off, with inconvenient opening hours and providers who are insensitive
to their needs'® The care delivered in facilities serving poor communities is also
generally of lower quality than that delivered in better-off areas, because health care
workers are reluctant to serve in areas in which poor people live, and drugs and inputs
are more likely to be in short supply'®. Poverty thus increases exposure and reduces

resistance to disease, a synergy that contributes to the wide inequities in child survival.

In a poor rural area of Tanzania, the poorest children were 27% less likely to seek care
from an appropriate provider than the least poor, and children from the poorest families
were not as likely as their better-off peers to have received antimalarials for fever or

antibiotics for pneumonia'” .

Socio-economic inequities in child survival thus exists at every step along the path from

exposure and resistance to infectious disease, through care seeking, to the probability



that the child will receive prompt treatment with effective therapeutic agents. The odds
are stacked against the poorest children at every one of these steps. As a result, they are

more likely than their better-off peers to die in childhood.

Public health research is shifting focus to the role of socio-economic indicators in the
promotion of health. As such an understanding of the roles that socio-economic factors
play in improving health and health-seeking behaviour is important for public health
policy. This is because the share of resources devoted to different policy options should

depend on their relative effectiveness'”.

Although there have been improvements in health status of Tanzanians where this study
was conducted, the levels of infant and child mortality in Tanzania remain unacceptably
high. The Tanzania National Strategy for Growth and Reduction of poverty 2005
(NSGRP) *° document has a development vision whose target is reducing under-five
mortality from 154 in 2002 to 79 per 1000 live births by year 2010. Hence
understanding of the role socio-economic status plays in child mortality and the under-
five mortality indicator will also be useful in ensuring the attainment of the NSGRP
target, as these indicators reflect socio-economic development and the quality of life in

Tanzania.

1.2 Levels and trends in under five mortality

According to the UNICEF’s report on the state of the world’s children for 2008, the
number of children dying worldwide before age five has reached a record low, falling
below 10 million for the first time in 2006. This is a 25 per cent drop from the nearly 13
million child deaths in 1990, Of the estimated 9.7 million children who died in 2006,
4.8 million where form Sub-Saharan Africa and 3.1 million from South Asia. By far the

highest rates of under-five mortality are found in sub-Saharan Africa (186 deaths per

4



1,000 live births in West and Central Africa and 131 per 1,000 in Eastern and Southern
Africa), where conflict and the spread of HIV/AIDS have undermined hard-won gains
in child survival®'.

More moderate levels of under-five mortality are seen in South Asia, at 83 deaths per
1,000 live births, and in the Middle East and North Africa, at 79 deaths per 1,000 live
births. By 2006, three regions had achieved under-five mortality rates below 30 deaths
per 1,000 live births: East Asia, and Latin America and the Caribbean, and Central and
Eastern Europe and the Commonwealth of Independent States (CEE/CIS). By contrast,
the 2006 under-five mortality rate was 6 deaths per 1,000 live births in industrialized
countries. Every region of the world shows some progress since 1990, which is the
baseline for MDG targets. For every 1,000 live births in developing countries in 2006,
there were 24 fewer deaths among children under five than there were in 1990.
However, the extent to which child mortality has declined varies widely between
regions. The 2006 under-five mortality rates estimates in the Middle East and North
Africa, East Asia and the Pacific, Latin America and the Caribbean, and CEE/CIS are
about half the 1990 estimates. In contrast, the 2006 under-five mortality rate was just 14
per cent lower than the 1990 figure in sub-Saharan Africa’'. Because of the slow rate of
progress in sub-Saharan Africa, this region accounts for an increasing proportion of
deaths among children under age five. In 2006, almost half of the world’s under-five
deaths took place in sub-Saharan Africa, compared with about one-third in 1990. The
number of under five deaths in sub-Saharan Africa increased from 4.1 million in 1990 to
4.8 million in 2006, while falling everywhere else. Analysis of background
characteristics in 63 developing countries indicates that child mortality is considerably

higher among children living in rural areas and in the poorest households’.



In a developing country like Tanzania, although there has been significant progress
made in reduction of under-five mortality rates from 161 per 1000 in 1990 to 118 per
1000 in 2006', this reduction is still insufficient if the MDG target is to be achieved by

2015.

1.3 Socio-economic status and child mortality

Household socio-economic status is important for child survival because it determines
the amount of resources (such as food, good sanitation, and health care) that are
available to children®”. Numerous studies have shown a close association between child
mortality and socio-economic status™ ** 2> 2% 27 Measures of socio-economic status that
are thought to be associated with under-five mortality include: maternal and paternal
education; household wealth; parental occupation; and rural or urban residence.

Most indicators of socio-economic status used are income per capita, education,
urban/rural residence, work status and household assets. For example, in his pioneering
work Preston” demonstrated a negative relationship between income and mortality.
However, possible other determinants were relevant since the observed relationship
between income and mortality shifted over decades and a given income level was
associated with better survival for recent decades. Similarly, focusing on 28 developing
countries mostly in Asia and Latin America, Hobcraft et al.?” found that mother’s and
husband’s education; their work status and their type of residence were more or less
associated with child survival. Increased socio-economic status — specifically, mother’s
level of education - was also found to be closely associated with improved child
survival in Nigeria,”® in Nicaragua® and Costa Rica®.

Curtis and Steele®' (1996), who used Demographic and Health Survey (DHS) data from

Bolivia, Peru, Kenya, and Tanzania in their study of neonatal mortality, found that the



level of maternal education was significantly associated with neonatal mortality in all
the countries except Tanzania, where rural or urban residence was more important.
Desai and Alva®? (1998) used data from 22 countries participating in the first round of
the DHS program. They found that infant mortality was lower among educated women,
and that although this effect attenuated with the inclusion of other socio-economic
factors in their models, maternal education remained significant.

Lower infant mortality has been reported in households where toilets exist,> where
piped water is used,”** and where there is electricity’®. Evidence from the DHS
program shows that in nearly all sub-Saharan African countries infant mortality in rural
areas is much higher than in urban areas. However, among poorer households in urban
areas, child mortality can be as high or higher than rural households**°.

Case’’ in a more recent work observed that income exerts a causal effect on health
status through several channels, among which she named improved nutritional status,
better sanitation, improved living standards, reduction of psychological stress and
reduced susceptibility to infections. She further stated that higher income might allow
people to spend more time and money seeking out health services for themselves and
household members. The study by Filmer et al.*® further strengthens the case for
quantifying the causal impact of income on health outcomes.

3 and Fogel®® for instance submitted that improvements in longevity

McKeown
experienced in the 19th century in the Western world could be attributed more to
improvement in nutrition consequent on higher income than to medical advances or
public health campaigns. Others*""*** have argued that these improvements were more
on public health efforts (namely, sanitation, vaccination, and vector control) and

advances in health technology such as discovery of more potent antibiotics than on

income or income growth.



Szreter in a critique of McKeown's work posited that the return to generally declining
mortality in the last third of the nineteenth century reflects the chronology of the most
significant improvements in public health and urban sanitation rather than economic
growth, rising living standards, and improved nutrition*’. According to Szreter, that era
witnessed the establishment of the Local Government Board; the passing of a series of
Public Health Acts; and the implementation of a wide range of preventive measures that
included supply of safe water, enforcement of environmental sanitation, and prevention
of overcrowding®. However persuasive and academically sound Szreter's argument is,
it leaves open the question of an indirect relationship between sanitary measures and
improved nutritional efficiency™. It equally leaves open the question of a possible
relationship between economic growth and the execution of preventive public health

services.

Mosley and Chen*’ (1984) elaborated a conceptual framework articulating the

relationship between socio-economic and biomedical factors on child health and
mortality. The novelty of the proximate determinants framework suggested by Mosley
and Chen is that mortality as an endpoint is influenced by both biomedical and socio-
economic factors, suggesting an integrated approach to the study of child health and
survival. Unfortunately, examining the effects of the biological or biomedical factors on
child health often requires direct measurement of these factors in the field. For example,
we can estimate the effects of malnutrition by using anthropometric measures such as
taking weights of children, measuring their heights and upper arm circumferences, and
in some cases taking blood samples to measure haemoglobin levels. On the other hand,
in the social sciences it is relatively easier to collect information on the social and

economic background of respondents in surveys and censuses. These background



variables could serve as proxies for measuring the well-being of the population within
households and are assumed to measure the background in which children are

conceived, born, or live.

1.4 Measuring health equity

Standard economic measures of socio-economic status (SES) use monetary information,
such as income or consumption expenditure. However, the collection of accurate
income data is a demanding task*® requiring extensive resources for household surveys;
for example, allowances need to be made for households and individuals drawing
income from multiple sources. Also, in some instances, an indicator of income is quite
difficult to use*’. For example, income information does not capture the fact that people
(and especially the poor) may have income in kind, such as crops which are traded, and
measuring income can be difficult for the self or transitory employed (e.g. agricultural

work), due to accounting issues and seasonality™®.

Principal Component Analysis (PCA) is a multivariate statistical technique used to
reduce the number of variables in a data set into a smaller number of ‘dimensions’. In
mathematical terms, from an initial set of n correlated variables, PCA creates
uncorrelated indices or components, where each component is a linear weighted
combination of the initial variables”. SES index in the absence of income or
consumption data can be derived by performing PCA on durable asset ownership,
access to utilities and infrastructure, and housing characteristic variables. The main
advantage of this method over the more traditional methods based on income and
consumption expenditure is that it avoids many of the measurement problems associated
with income- and consumption-based methods, such as seasonality and data collection

time. Compared with other statistical alternatives, PCA is computationally easier, can



use the type of data that can be more easily collected in household surveys, and uses all
of the variables in reducing the dimensionality of the data®®. Socio-economic
categorization is obtained by ranking then classifying households within the distribution
into various groupings. The indices derived are relative measures of SES, so while this
type of measure is useful for considering inequality between households, it cannot
provide information on absolute levels of poverty within a community*.It can be used

for comparison across countries or settings (such as urban/rural), or over time, provided

the separate indices are calculated with the same variables.

The poorest/least poor mortality rate ratio, which compares rates prevailing in the
poorest quintiles with those in the least poor quintiles are used as measures of SES
inequality’'. This ignores the information contained in the middle three quintiles, which

is a limitation but still a very useful measure of inequality.

Concentration indices (CIs) and curves have now become fairly standard measurement
tools in the health economics literature on equity and inequality in health and health

3 and have

care™’. They were first introduced by Wagstaff, Van Doorslaer and Paci’
since been used successfully to describe and measure the degree of inequality in various
measures of health™, e.g., health care utilisation®, or in health care payments®.
Wagstaff, Paci and Van Doorslaer’’ have reviewed and compared the properties of the
CI with alternative measures of health inequality and concluded that it shares the same
properties as one of the two relative index of inequality measures that are used by
epidemiologists but that concentration curves have an additional advantage in terms of

their visual representation of the location of deviations from proportionality and the

possibility to perform checks of dominance relationships® .
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1.5 Research Question

There is no doubt that poverty has a devastating effect on child survival in Sub-
Saharan African countries. Although some studies have suggested some association
between socio-economic status and child mortality at Rufiji DSS, there is an urgent
need to improve the evidence base on child health and poverty. It is therefore important
to assess the relationship between socio-economic status of households and under-five

mortality at the Rufiji demographic surveillance site (RDSS) in the year 2005.

1.6 Aim
The aim is to determine the relationship between socio-economic status of households

and under-five mortality at Rufiji DSA for the year 2005.

1.7 Specific Objectives
1. To construct wealth and concentration indices for households with children younger
than five years of age.

2. To measure health inequality by poorest / least poor mortality rate ratio and the use
of concentration index.

3. To determine significance in gradient of mortality rates across wealth index quintiles
by a trend test (chi-squared).

4. To assess the magnitude of association between socio-economic status of households

and under-five mortality.

11



CHAPTER TWO: METHODOLOGY

2.1 Demographic characteristics of study area

The Rufiji District has a population size of about 226,000 of which 87,000 (about 38%
of the district) are under continuous surveillance. The population densities for the
district and survey area are 12.5 and 46 per square km respectively. The mean
household size for the whole district is about 5 persons. The district is largely rural
although the population is clustered around Utete (District headquarters), Tkwiriri, Kibiti
and Bungu townships. Rufiji district is home to several ethnic groups. The largest group is
the Ndengereko (who, according to oral tradition, are the original inhabitants of the area),
other groups include the Matumbi, Nyagatwa (concentrated in the delta area), Ngindo,
Pogoro, and Makonde. The majority of the people are Moslems with few Christians and
followers of traditional religions. In addition to local languages, Kiswahili is widely spoken;
English is not commonly used in the area. The majority of the people in Rufiji District are
subsistence farmers. Farming areas are often located some distance from the family home
and make use of periodically flooded alluvial soils. Temporary houses located on this
farmland means that some households are often split geographically for up to four months
of the year. For polygenous households, this may mean a seasonal ‘double’ splitting of their
membership. Major crops grown include cassava, maize, rice, millet, sesame, coconut and
cashew nuts. Fruit such as mangoes, oranges, pineapples, papaya and jackfruit are also
grown. Some residents are involved in fishing while others are involved in small-scale

commercial activities such as selling wood products (e.g. timber, furniture and carvings).

2.2 Rufiji Demographic Surveillance System (RDSS)

The Rufiji Demographic Surveillance System (RDSS) commenced field operations in
November 1998. The DSS approach involves continuous monitoring of households and
members within households in cycles or intervals, known in the Rufiji DSS as ‘rounds’
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of four months each. The Rufiji DSS collects information on demographic, household,
socio-economic and environmental characteristics of a population of about 87,000
people in 31 villages located in Rufiji District along the coastal area of Tanzania, south
of Dar es Salaam in the Rufiji River basin. The Rufiji DSS was established as one of the
four major research components of the Tanzania Essential Health Interventions Project
(TEHIP). In addition to its research role, its aim is to provide sentinel data to the district
health authorities and the Ministry of Health to inform evidence based planning and
resource allocation as well as to quantify the burden of disease and document impact of
health system interventions and innovations. The Rufiji DSS employs the Household
Registration System (HRS), which involves collecting, and documenting data on
pregnancies and births, deaths, causes of death, in and out-migrations and
socioeconomic status. A team of trained fieldworkers move from household to
household to collect this information. Also, a team of field supervisors carry out quality
control checks visits on a random sample of these households. Each household in the
surveillance area is visited thrice in a year and on each visit, the demographic
information of the household is updated. There is also a tracking team of fieldworkers
who ensure that people moving within the DSS are reconciled with their records already
captured into the database to avoid duplication of individuals moving within the study
area. Verbal autopsies are also conducted on all deaths recorded in the DSA for each
round of update. Verbal Autopsy (VA) interviews on all DSS registered deaths are
conducted by VA trained supervisors using specific standard questionnaires. The
interviews are held with one of the adult relatives of the deceased who was well
informed of the sequence of events leading to death. Completed questionnaires are then
coded independently by two physicians in accordance with a list of causes of death

based upon the tenth revision of the International Classification of Diseases. A third
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physician is used to independently code in the case of discordant results. When there are

three discordant codes, the cause is registered as unknown.

2.3 Study Population

The study population includes all active households within the DSA in the year 2005.

2.4 Study Design

This study is an analytical cross- sectional study and it will be carried out through
secondary data analysis. Repeated annual cross- sectional surveys have been carried out
in the RDSS. This study will therefore select suitable variables from this data to answer

the above objectives. (Refer to appendix C).

2.5 Inclusion and Exclusion Criteria
Only households with children younger than five years of age as at 31* December 2005

residing in the Rufiji DSA where included in the study.

2.6 Data Source
Data for this secondary analysis study was extracted from the RDSS database which
includes information on all individuals, household head, household assets, and deaths

which occurred in 2005.

2.7 Description and Extraction of Variables

Explanatory:

1. Socioeconomic status was measured using an index, based on ownership of assets,
water and sanitation facilities, power source and housing quality and constituted the
independent variable. The asset approach was used as recommended by Filmer and
Pritchett (1998)°%. In a study conducted in several states of India, Filmer and Pritchett

found that the asset index produces comparable results with other measures. The author
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noted that the asset index significantly correlated with the state head count index as well

as the domestic product per capita distributions.

The assets will be combined into a wealth index using weights derived through
principal components analysis (PCA) using Stata 10. PCA involves breaking down
assets (eg radio, bicycle) or household service access (eg water, electricity) into
categorical or interval variables. The variables are then processed in order to obtain
weights and principal components. The results obtained from the first principal
component (explaining the most variability) are usually used to develop an index based

on the formula: Aj—f; x (aji-a;/(S1)+ + f~ x(ajn - any/(Sn) . Where fj is the scoring

factor or weights for the first asset (or service), and a; and s; are the mean and the

standard deviation of the first assets (or service) variable over all households

respectively.

Based on this equation SES of households will be assigned to the residents of those
households, and the resulting households will be divided into quintiles (i.e. poorest,
very poor, poor, less poor, and least poor) that represent the proxies for SES. The
following household characteristics and assets were included in the PCA model: floor
type of the household, wall type of the room; whether they were locally made with mud
or with modern material such as cement, source of power; firewood, kerosene/biogas or
electricity, bicycle, car, motorbike, animal possessions; whether household had animals

or not.

The model was based on the presence or absence of each asset or the nature of the
housing materials .i.e. each asset was dummied with the response, 1 and 0. . We
reparameterized variables with more than two categories to generate binary variables to

signify presence or absence of a characteristic. We ran the “pca” command in Stata to
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generate indices for all listed assets. The generated indices were used to categorise
participants into five socio-economic groups or quintiles; most poor, very poor, poor,

less poor, and least poor.
2. Concentration Index

Health equity in under five mortality will be measured using the concentration index
(CI) proposed by Wagstaff et al’>. It is computed from the mortality concentration
curve, which plots the cumulative proportions of children ranked by the household's
socio-economic status against the cumulative proportions of under-five mortality. It
estimates the extent of socio-economic inequality in mortality. The CI is similar to the
relative index of inequality that is frequently used by epidemiologists®””. The
concentration index takes values between -1 and 1. A value of 0 indicates equity in the
health variable. A negative value indicates pro poor concentration of health variable
among the poor and a positive value indicates the poor are getting less than would be

expected had the distribution been equitable.

3. Other variables
The other explanatory variables included in the analysis where maternal education,

maternal age, maternal occupation, maternal marital status and sex of child.

Outcome:

Under five mortality rate was measured by dividing the total number of deaths in a
wealth quintile by the calculated person-years observed for all under five year old
children in that particular quintile for the year 2005. It was expressed per 1,000 person

years observed. Mortality rate for infants (0-1 years) and children (1-4 years) who died
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in the year 2005 were computed similarly. A binary variable was also generated and

took the value 1 if a child died, and 0 if not.

2.8 Data Management

The data extraction, cleaning, joining of tables and statistical analysis were done using
Stata version 10. Before exporting the data from Visual FoxPro to Stata version 10, data
transfer was done using the Stat/Transfer version 7. The variables for this research were
selected from four different tables namely members, mortality, family and asset tables.
The total number of deaths was obtained from the mortality table of all resident
individuals in the demographic surveillance area. The date of birth was obtained from the
member table which contains the personal information about the individual. The type
and number of assets were also stored in separate tables. From date of birth, ages where
computed as at 31% December, 2005 and only members who where less than five where
kept for the final analysis. All these tables were linked together by household or person
unique identifiers and the required variables for analysis were then selected and stored
in a separate table. This ensures that every member is linked to a particular household
and also accommodates households with more than one member. The data was entered
using the HRS2 software which is built from the screen and menu builders of FoxPro
development environment. Data cleaning involved the checking of quality of the data in

terms of missing values, internal consistencies and validity of responses.

2.9 Sample for analysis

The study sample involved all children younger than five years as at 31 December,
2005 in the Demographic Surveillance Area (DSA) of RDSS. 13,648 children younger
than five years of age found in 13,307 households were eligible for inclusion in this

study. However, after merging of personal data with household socio-economic status
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characteristics, 11,189 children in 7,298 households yielding 9,341.57 person years of
observation were included in this analysis. A total of 837 deaths were recorded in the
DSA during 2005 out of which 289 where children younger than five years of age.
Information for 251 deaths of children younger than five years of age and their

household was available for this analysis.

2.10 Data Analysis

2.10.1 Wealth index

A wealth index was constructed for each household using PCA as described by Filmer
and Pritchett®® Households were then categorized into five equal groups (i.e. poorest,
poorer, poor, less poor and least poor). We constructed separate indices for infants (<1
year), children (1-4 years) and for children younger than five year of age.

2.10.2 Mortality rates

Person years of observation from Ik January, 2005 to 31% December, 2005 were
computed for all children younger than five years of age born or present during this time
period. The computations also took into account in and out migrations. Mortality rates
were estimated separately for infants, children and under five year old children by
Kaplan-Meier (K-M) survival estimates of incidence (mortality) rates and were
expressed per 1,000 person years of observation.

2.10.3 Measurement of Inequality

Two measures of health equity were used in this study. First, we used the concentration
index (CI) calculated by a method proposed by Kakwani et al (1998). This measures the
extent to which a variable is distributed unequally across all five socio economic
quintiles i.e. the concentration of inequality. The concentration index takes values

between -1 and 1.A value of 0 indicates equity. A negative value indicates pro poor
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concentration of health variable among the poor and a positive value indicates the poor
are getting less than would be expected had the distribution been equitable™. Secondly,
we calculated the poorest/least poor ratio which compares rates prevailing in the poorest
quintiles with those in the least poor quintiles. This ignores the information contained in
the middle three quintiles. Trend test (Chi- squared) was used to determine the

significance of any gradient in the inequality across wealth quintiles.
2.10.4 Univariate and multivariate analysis

Both univariate and multivariate Poisson regression analysis where used to determine
the association between SES, maternal characteristics and mortality in children younger
than five years old. Potential confounders such as mothers education, mothers age and
mothers occupation were controlled for in the multivariate model Corresponding p-

values were calculated to test for statistical significance at 5% level.

2.11 Ethical Approval

Ethical approval was obtained from the Human Research Ethics Committee of
University of the Witwatersrand with Protocol Number M071144 (appendix 2). Ethical
approval was given for the use of the RDSS dataset by the Ifakara Health Research and
Development Centre Institutional Review Board with number THRDC/IRB/A022
(appendix 3). A copy of the findings of this report was already presented to Ifakara
Health Research and Development Centre for dissemination at Rufiji DSA, in

accordance Institutional Review Board guidelines for conducting health research.
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CHAPTER THREE: RESULTS
This chapter presents the results of the analysis for this study. The analyses are in three
parts. The first parts involve the construction of wealth index for the year 2005 by the
use of PCA and estimation of mortality rates by Kaplan-Meier (K-M) survival estimates
of incidence (mortality) rates expressed per 1000 person years of observation across
wealth index quintiles. The second part involves the measurement of health inequality
by computing mortality concentration indices, poorest to least poor ratio. Chi-Squared
trend test was used to determine the significance in gradient of mortality rates across
wealth index quintiles. The third part involves investigating the association by the use

of Poisson regression taking into account potential confounders.

3.1 Socio-demographic characteristics

The socio-demographic characteristics of children, mothers of children and household
head are presented in table 3.1. In 2005, data were available for 11,189 children under
five years of age living in 7,298 households. There were a similar proportion of boys
(49.9%) and girls (50.1%) during the period under study. The age of children ranged
from 0.1 to 4.9 with a mean age of 2.4 years. 2427(21.7%) children were less than one
year in 2005. Approximately one out of three households was headed by a female.
Slightly less than half (46.7%) of the heads of household had primary education
compared to 33.6% without education. The occupational profile showed that over half
7,096 (63.3%) of the household heads were into farming or animal husbandry, 2,563
(23%) were casual workers, 151 (1.4%) were unemployed while 1,351 (12.1%) where
into other forms of employment. The family structure revealed that 7,837 (63.1%) were
married. The ages of mothers ranged from 14 to 47 with a mean age of 26.6 years (SD

7.8).The majority of the mothers where 21-29 years 4,454 (39.8%). 7,180 (69.8%) of
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mothers where married. 5,695 (51%) had attained primary education whiles 4,777
(43%) had no school education. Approximately three quarters of women were engaged

in farming and animal husbandry as their occupation.

Table 3.1 Socio-demographic Characteristics

Variable frequency Percentage

Sex of child

Male 5,604 50.1
Female 5,585 49.9
Age of child

<1 2427 21.7
1-2 2,155 19.3
2-3 2,260 20.2
3-4 2184 19.5
4-5 2163 19.3
Household head sex

Male 7,750 69.3
Female 3,439 30.7
Head education

No education 3,726 33.6
Primary education 5,221 46.7
Secondary education 470 4.2
Non- formal education 537 4.8
Others 1,199 10.7
Head marital status
Not married 972 8.7
Married 7,837 63.1
Widow/divorced/separated 1,142 10.1
Other 1,238 11.1
Head occupation
Not employed 151 1.4
Farming/Animal husbandry 7,096 63.3
Casual worker 2,563 22.9
Student 28 0.3
Others 1,351 12.1
Maternal Age

Under 20 2,791 24.9
21-29 4,454 39.8
30+ 3,648 32.6
Missing 296 2.7
Maternal Education
No education 4,777 42.7
Primary education 5,695 50.9
Secondary education 376 34
Non-formal education 43 0.4
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Missing 298 2.6
Maternal marital status

Not married 1,905 17.0
Married 7,180 69.8
Widow/divorced/separated 1,089 9.7
Other 89 0.8
Missing 296 2.7
Maternal Occupation

Not employed 763 6.8
Farming/Animal husbandry 8,457 75.6
Casual worker 1,710 15.3
Student 87 0.8
Others 172 1.5

3.2 Principal components analysis

There were 41 principal components according to the number of asset items included in
the analysis. The first principal component accounted for 16% of the total variance with
an eigenvalue of 6.4. The second component accounted for 6% of the total variance of
all variables with an eigenvalue of 2.4. The complete results are summarised in fig 3.1.

The eigenvector values of the first component are presented in appendix 5.

Eigenvalues

T
(0] 10 20 30 40
Principal component

Fig 3.1 A Scree plot of principal component and eigenvalues
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3.2.1 Distribution of index component by socio-economic status

Table 3.2 indicates that the categorization of households in wealth index quintiles
differentiate households in the various strata quite well. The proportion of households
possessing a given characteristic according to the socio-economic status of that
household is given in Table 3.2. In general the poorest are below average regarding
possession of most of the items or services to which the better off have access. For
example in terms of asset ownership 38% of the poorest have a bicycle as compared
with 72% of the least poor, about two times more. This is similar to radio, vehicle and
motorbike. Thus, as expected, the better off are likely to own more assets than the
poorest. The exception is for poultry where the poorest have more than the least poor.
The observation is consistent with the direction of the scores. Like asset ownership,
housing condition tend to reflect the economic status of the household. The pattern for
energy source, roof type, floor type, and wall type are similar to that above. Households
ranking lower in the index are more likely than the better off to use firewood (100%)

and bamboo for their roof.

3.2.2 Socio-economic status index

Based on the asset or item scores, a wealth index value was assigned to each household
and its members. Subsequently households and their members were categorized into
wealth index quintiles based on value of the wealth index. The distribution of the wealth
index and the population of under-fives are presented in table 3.3 below. 2251 (20.1%)
of the under-five children where in the poorest quintile while 2235 (19%) where in the
least poor quintile category. The poorer, poor, and less poor were 2246 (20.1%), 2218

(19.8%) and 2239 (20%) respectively. This is presented in figure 3.2 below.
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Table 3.2 Distribution of assets and housing conditions by wealth quintiles (%)

Less Least

Variable Poorest Poorer Poor Poor poor

hoe 100 99.96 98.87  96.56 86.98
matchet 100 98.35 96.57  92.99 83.67
bicycle 38.43 54.72 68.12 6941 72.17
vehicle 0 0 0 0.09 1.88
motorbike 0 0.58 0.77 1.07 1.16
radio 55.75 78.5 79.4  79.37 87.61
refrigerator 0 0 0 0.45 6
television 0 0 0 0.58 4.52
clock 2.84  37.58 57.66  51.99 73.02
sofa 0 0 0.23 1.56 33.69
bed 98.09  98.66 98.75  98.88 99.06
video 0 0 0 0.45 4.61
mattress 0 18.25 54.1 62.57 90.69
wardrobe 0 0 0.18 3.26 33.2
pump 0 0 0 0 1.25
livestock 0 0.22 0.27 2.1 6.58
Sewing machine 0 0.09 1.22 3.44 8.81
chicken 51.8 58.1 56.31 50.11 44.34
Bed net 1.33 32.55 56.9  50.87 78.66
satellite 0 0 0.05 0.89 1.97
Ceiling fan 0 0 0 0.09 9.17
iron 0 0 1.58 8.84 36.78
Earth/mud floor 100 100 99.68  96.74 32.53
Wood floor 0 0 0.27 0.27 0.4
Tiles floor 0 0 0.05 1.21 1.12
cement floor 0 0 0 0.76 59.51
Other 0 0 0 1.03 6.44
Cement/ coral block wall 0 0 0 1.79 25.64
Mud/bricks/wood wall 0 4.41 8.39 13.13 15.79
galvanise/mud stick wall 92.98  82.55 83.32  78.65 56.38
grass/cardboard wall 6.66 8.37 5.05 3.53 0.94
other 0.36 4.67 3.25 2.9 1.25
Concrete/cement roof 0 0 0 0.27 0.27
Iron or asbestos roof 0 0 11.45 60.38 84.38
Bamboo/wood/grass roof 100 97.55 84.9 31.35 12.21
Others 0 245 3.65 7.99 3.13
Electricity/gas power 0 0 0 1.16 0.27
Firewood power 100 100 99.86  96.83 62.6
Kerosene/biogas power 0 0 0 1.47 34.45
Crop residue/grass 0 0 0 0.49 2.68
Other 0 0 0.14 0.04 0
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Table 3.3 Distribution of some selected variables by wealth index quintiles

Number of Mean SES Household Asset
Quintile  household score (%)
Hoe Radio sofa
Poorest 2,251 (20.1%)  -1.8 100 55.8 0
Poorer 2,246 (20.1%) -1.4 99.96 78.5 0
Poor 2,218 (19.8%) -0.90 98.87 79.4 0.2
Less poor 2,239 (20.0%) -0.04 96.56 79.4 1.6
Least poor 2,235 (20.0%) 4.03 86.98 87.6 4.5

3.3 Socio-economic status and mortality rates of children

Table 3.4 Under-five (<Syrs) mortality rate by wealth quintile

Quintile Under 5 Person Years Deaths Under 5 Mortality
Observed (PYOs) < 5yrs Rate/1000 PYOs (95% CI)
1°T (Poorest) 1891.6 77 40.7 (32.6, 50.9)
2P (Poorer) 1878.1 53 28.2 (21.6, 36.9)
3% (Poor) 1846.7 48 25.99 (19.6, 34.5)
4™ (less Poor) 1857.4 41 22.07 (16.3, 30.0)
5™ (Least Poor) 1867.7 32 17.13 (12.1, 24.2)
TOTAL 9341.6 251 26.9 (23.7, 30.4)
Chi- Square Trend P<0.001
Poorest- Least Poor Ratio 24
Concentration Index -0.16 (-0.24, -0.08)

The relationship between socio-economic status and overall under-five mortality is

summarised in table 3.4. The findings reveal that mortality rate is highest in the poorest
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quintile with 40.7 per 1000 PYO; 95% CI (32.6, 50.9) and lowest in the least poor
quintile with 17.1 per 1000 PYO; 95% CI (12.1, 24.2). There was a general decrease in
mortality rates as wealth index quintile increases. It further reveals that children in the
poorest quintile were 140% more likely to die before reaching their fifth birthday than
those of the least poor households from a poorest to least poor ratio of 2.4. There was a
statistically significant inverse trend such that child mortality rate declines with increase
in the socio-economic status of the household (P<0.001). The mortality concentration
index -0.16, 95% CI (-0.24, -0.08) also showed a pro poor concentration of under-five
mortality. The under-five year old children in the poorest households have similar
inequitable poor-least poor risks of dying. Hence under-five mortality is associated with
socio-economic status in the current study. The mortality rates where stratified by

infant and child as presented below.

Table 3.5 Infant (0-1 year) mortality rate by wealth quintile

Quintile Infants Person Years Deaths Infant Mortality Rate/1000
Observed (PYOs) 0-1yr PYOs (95% CI)
1°T (Poorest) 2334 37 158.5 (1149, 218.8)
2P (Poorer) 2344 26 110.9 (75.5, 162.9)
3% (Poor) 221.4 27 122.0 (83.6, 177.8)
4™ (less Poor) 207.1 24 115.9 (77.7, 172.9)
5™ (Least Poor) 197.5 21 106.3 (69.3, 163.1)
TOTAL 1093.8 135 123.4 (104.3, 146.1)
Chi- Square Trend P=0.10
Poorest- Least Poor Ratio 1.5
Concentration Index -0.07 (-0.13, 0.0003)
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Table 3.5 shows infant mortality rates across the different wealth quintiles. The
findings reveals that mortality rate was highest in the poorest quintile with 158.5 per
1000 PYO; 95% CI (114.9, 218.8) and lowest in the least poor quintile with 106.3 per
1000 PYO; 95% CI (12.1, 24.2) The finding also shows an inconsistent trend between
second 110.9 per 1000 PYO, 95% CI (75.5, 162.9) and third 122.0 per 1000 PYO, 95 %
CI (83.6, 177.8) wealth quintile. Although there was a general decrease across wealth
quintiles and there was no statistical significance of the trend (P =0.10). Children in the
poorest households were about 50% more likely to die in infancy than those in the least
poor from the poorest to least poor ratio of 1.5. The mortality concentration index of -
0.07, 95% CI (-0.13, 0.0003) is an indication of a pro poor concentration of infant
mortality. This further confirms the difference in infant mortality rates amongst poorest

and the better off. The overall infant mortality rate was 123.4, 95% CI (104.3, 146.1).

Table 3.6 Child (1-4 years) mortality rate by wealth quintile

Quintile Child (1-4) Person Years Deaths Child Mortality Rate/1000

Observed (PYOs) 1-4yr PYOs (95% CI)
1°T (Poorest) 1228.8 37 30.1 (21.8, 41.6)
2P (Poorer) 1248.5 25 20.0 (13.5, 29.6)
3% (Poor) 1226.9 20 16.3 (10.5, 25.3)
4™ (less Poor) 1234.8 15 12.2 (7.3, 20.2)
5™ (Least Poor) 1262.5 10 79 (43, 14.7)
TOTAL 6201.5 107 17.3 (14.3, 20.9)

Chi- Square Trend P<0.001
Poorest- Least Poor Ratio 3.8
Concentration Index -0.24 (-0.13, -0.35)
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Table 3.6 shows child mortality rates across the various wealth quintiles. The findings
reveal that mortality rate was highest in the poorest quintile with 30.1 per 1000 PYO;
95% CI (21.8, 41.6) and lowest in the least poor quintile with 7.9 per 1000 PYO; 95%
CI (4.3, 14.7). There was a general decrease in mortality rates as wealth index quintile
increases. The findings showed an inverse trend which is statistically significant (P<
0.001) such that child mortality rate declined with increase in the socio-economic status
of the household. Poorest to least poor ratio of 3.8 indicates that children in the poorest
households were about 280% more likely to die than those in the least poor. The
mortality concentration index -0.24, 95% CI (-0.13, -0.35) also showed a pro poor
concentration of child mortality. Hence child mortality was associated with household
wealth quintile in this study, with the poorest households having higher probabilities of
child death than the least poor. The concentration indices further confirmed the
difference in infant mortality rates amongst poorest and the better off. The overall child
mortality rate was 17.3, 95% CI (14.3, 20.9). The under-five in the poorest household
had similar inequitable poor-least poor risks of dying just like the children (1-4yrs).This
indicates that the differentials noted for children (1-4yrs) shaped the relationship

between socio-economic status and under-five mortality.

It is worth mentioning that overall, the highest mortality rate was amongst the infants
with 123.4 per 1000 person year of observation. The overall child mortality rate was the
lowest 17.3 per 1000 person years of observation. The under-five mortality rate was
quite low comparing it to the infants 26.9 per 1000 person years of observation. The

mortality rates are presented in Fig 3.3.
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Fig 3.2 Rufiji under- five mortality rates by wealth quintiles
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3.4 Univariate analysis for under-five

Univariate Poisson regression was carried out to investigate the relationship between
socio-economic status and mortality, sex of child, maternal education, maternal age,
maternal marital status and maternal occupation. This was carried out for children
under-five, infants (<lyears) and children (1-4 years) and the results are presented in the

Table 3.7. The relative risks are described as incident rate ratio.

Table 3.7 Univariate analysis for risk factors of under-five mortality

Variable IRR 95% CI P- value
Wealth index

Poorest (Reference) 1

Poorer 0.69 0.48 - 0.98 0.040

Poor 0.63 0.45- 0.92 0.015

Less poor 0.54 0.37- 0.79 0.002

Least poor 0.42 0.27- 0.63 0.000

Sex of child
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Male (Reference) 1
Female 0.81 0.63-1.03 0.088

Maternal Education
No education (Reference) 1

Primary 0.70 0.52 - 0.95 0.021
Secondary 0.23 0.06 - 0.93 0.039
Mothers Age (years)

Under 20 (Reference) 1

21-29 0.86 0.63 - 1.19 0.37
30+ 1.03 0.75 - 1.42 0.86

Marital status
Not married (Reference) 1

Married 0.72 0.50 -1.03 0.073
Divorced/separated 1.30 0.82 - 2.06 0.263
Others 1.86 0.51 - 5.35 0.398

Maternal Occupation
Not employed (Reference) 1

Farming/Animal husb 0.58 0.34 - 0.98 0.046
Casual worker 0.53 0.28 - 0.98 0.045
Student 1.23 0.36 - 4.25 0.742
Others 0.96 0.35- 2.65 0.940

In a univariate Poisson regression model, wealth index was inversely associated with
the risk of children under-five years of age dying. Children in the highest wealth
category, had a lower risk of dying as compared to the children in the poorest wealth
index category. Children in the poorer households had a 31% reduced risk of dying as
compared to those in the poorest households [crude RR= 0.69, P=0.04, 95% CI ( 0.48 -
0.98)] , Children in the poor households had a 37% reduced risk of dying as compared
to those in the poorest households [crude RR=0.63, P= 0.015, 95% CI (0.45 - 0.92)],
Children in the less poor households had a 46% reduced risk of dying as compared to
those in the poorest households [ crude RR= 0.52, P=0.002, 95% CI (0.37 - 0.79)],
Children in the least poor households had a 58% reduced risk of dying as compared to

those in the poorest households [crude RR=0.42, P < 0.001, 95% CI (0.27 - 0.62)].
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Children with mothers attaining primary education had a 30% reduced risk of dying as
compared to mothers with no education [crude RR=0.70, P = 0.021, 95% CI (0.52 -
0.95)]. Children with mothers attaining secondary education had a 77% reduced risk of
dying as compared to mothers with no education both were statistically significant

[crude RR=0.23, P= 0.039, 95% CI (0.06 - 0.93)].

Results for Infants and children (1-4 years) are presented in tables 3.8 and 3.9. For
infant mortality, no association was observed between socio-economic status, sex of
child, maternal age, maternal education, maternal marital status and maternal

occupation in a univariate Poisson regression model (table 3.8).

Table 3.8 Univariate analysis for risk factors of infant mortality

Variable IRR 95% CI P- value
Wealth index

Poorest (Reference) 1

Poorer 0.65 0.40-1.10 0.114
Poor 0.72 0.40 -1.20 0.22
Less poor 0.76 0.50 - 1.30 0.34
Least poor 0.71 0.40- 1.20 0.22
Sex of child

Male (reference) 1

Female 1.3 0.93-1.90 0.11

Maternal Education
No education (Reference) 1

Primary 0.64 0.41 - 0.98 0.045
Secondary 0.51 0.12 - 2.00 0.34
Mothers Age (years)

Under 20 (Reference) 1

21-29 1.05 0.65- 1.70 0.84
30+ 1.33 0.84 - 1.10 0.22

Marital status
Not married (Reference) 1
Married 0.88 0.53 -1.50 0.63
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Divorced/separated 2.04 1.04- 4.0 0.03
Others 2.2 0.82 - 5.8 0.117

Maternal Occupation

Not employed (Reference) 1

Farming/Animal husb 2.1 0.66 - 6.68 0.21
Casual worker 1.4 0.40 - 5.10 0.57
Student 9.4 2.40-35.40 0.001
Others 3.06 0.70 - 13.70 0.143

Table 3.9 Univariate analysis for risk factors of child mortality

Variable IRR 95% CI P- value
Wealth index

Poorest (Reference) 1

Poorer 0.65 0.39-1.10 0.09
Poor 0.50 0.30 - 0.80 0.009
Less poor 0.52 0.31-0.90 0.019
Least poor 0.33 0.17- 0.62 0.001
Sex of child

Male (reference) 1

Female 1.21 0.80 -1.80 0.31

Maternal Education
No education (Reference) 1

Primary 0.60 0.41 -0.90 0.035
Secondary 0.50 0.12 -0.60 0.045
Mothers Age (years)

Under 20 (Reference) 1

21-29 0.70 0.42- 130 0.07
30 + 0.70 0.43 - 1.10 0.13

Marital status
Not married (Reference) 1

Married 0.5 0.30 -0.80 0.003
Divorced/separated 0.80 0.40 - 1.60 0.55
Others 1.02 0.14 -7.50 0.98

Maternal Occupation

Not employed (reference) 1
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Farming/Animal husb 0.40 0.20- 1.10 0.004

Casual worker 0.50 0.40- 5.10 0.083
Student 0.60 0.08- 4.9 0.670
Others 0.70 0.20- 3.30 0.68

For child mortality an inverse association with wealth index was observed in a
univariate Poisson regression model (table 3.9). Children in the least poor households
had a 67% reduced risk of dying as compared to those in the poorest households [crude

RR=0.33, P <0.001, 95% CI (0.17 - 0.62)].

Children with mothers attaining primary education had a 40% reduced risk of dying as
compared to mothers with no education [crude RR=0.60, P = 0.035, 95% CI (0.40 -
0.90)]. Children with mothers attaining secondary education had a 50% reduced risk of
dying as compared to mothers with no education [crude RR=0.50, P= 0.045, 95% CI

(0.12 - 0.60)].

3.5 Multivariate analysis of under-five mortality

Table 3.9: Multivariate analysis adjusted for maternal education, maternal age, maternal

occupation.
Variable IRR 95% CI P- value
Wealth index
Poorest (Reference) 1
Poorer 0.82 0.55- 1.30 0.37
Poor 0.66 0.43-1.03 0.68
Less poor 0.61 0.33- 0.39 0.031
Least poor 0.48 0.30 - 0.77 0.002
Maternal Education
No education (Reference) 1
Primary 0.76 0.62 - 0.90 0.008
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Secondary 0.30 0.22-0.88 0.006

Mothers Age (years)

Under 20 (Reference) 1

21-29 0.84 0.58- 1.23 0.39
30 + 0.94 0.64 - 1.40 0.80

Maternal Occupation

Not employed (reference) 1

Farming/Animal husb 0.56 0.30 - 1.04 0.068
Casual worker 0.62 0.32- 1.20 0.16
Student 1.31 0.36 - 4.80 0.68
Others 0.83 0.29 - 2.30 0.73

*adjusted for maternal education, maternal age and occupation

In a multivariate Poisson regression model adjusted for maternal education, maternal
age and maternal occupation the observed association between socio-economic status
and under-five mortality was attenuated. Maternal age and occupation where not
significant in the univariate analysis but were adjusted for due to what literature has to

say about their association with child mortality.

Children under-five in the poorer households had a 18% reduced risk of dying as
compared to those in the poorest households but this was not statistically significant
[adjusted RR= 0.82, P=0.37, 95% CI (0.55 - 1.30)]. Children under-five in the poor
households had a 34% reduced risk of dying as compared to those in the poorest
households this was also not statistically significant [adjusted RR=0.07, P=0.219, 95%
CI (0.43 - 1.03)], Children under-five in the less poor households had a 39% reduced
risk of dying as compared to those in the poorest households [adjusted RR= 0.61,
P=0.031, 95% CI (0.40 - 0.96)]. Children under-five in the least poor households had a
52% reduced risk of dying as compared to those in the poorest households [adjusted

RR=0.48, P = 0.002, 95% CI (0.30 - 0.80)].
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Children under-five with mothers attaining primary education had a 24% reduced risk
of dying as compared to mothers with no education [adjusted RR=0.76, P = 0.008, 95%
CI (0.62 - 0.90)]. Children with mothers attaining secondary education had a 70%
reduced risk of dying as compared to mothers with no education [ adjusted RR=0.30, P=
0.006, 95% CI (0.22 - 0.88)] after adjusting for socio-economic status, maternal age and

maternal occupation.
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CHAPTER FOUR: DISCUSSION AND CONCLUSION
The study explored the relationship between household socio-economic status and
under-five mortality in rural Rufiji in the year 2005.The study illustrates that socio-
economic inequality in under-five mortality was present at Rufiji DSS in the year 2005.
The findings show a high infant mortality rate (123.4 per 1000 person years) present in
the Rufiji DSS in the year 2005. Concentration indices computed indicated a pro poor
concentration of health outcome mortality i.e. a disproportionate concentration of under-
five mortality among the poor. The study observed a statistically significant inverse
association between socio-economic status of households and under-five mortality in
both univariate and multivariate analysis showing that the better off are less likely to die

and that inequality is more pronounced for children (1-4yrs), poorest to poor ratio of

3.8.

The findings could have been expected as previous evidence from other studies has
suggested a relationship between socio-economic inequality and under-five mortality. It
provides further evidence for the important role household socio-economic status in
under-five mortality. Children whose mothers where educated experienced better
survivorship than those whose mothers where not educated in this study for the year

2005.

4.1 Principal component analysis

PCA was applied to a set of asset and household variables that have a relationship with
socio-economic status. The first principal component, accounting for most of the
variance among asset and service variables was employed to obtain an index as a proxy

of socio-economic status of the households. Based on the value of the asset and
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household variables as well as using scoring weight obtained from these variables each

household and it members was assigned to a specific quintile.

The study also verified the internal consistency of the index constructed by examining
its distribution against the wealth quintiles of the household variables that had been used
for its creation. The results reveal expected patterns on how the asset and household
variables change with the quintiles. This was noted for variables such as vehicles, video,
bicycles, radio, sofa, wardrobes and use of firewood. The only exception is poultry
(chicken) and hoe where the poorest had more access than the better off. This may be
due to the fact of a rural setting, were such assets are likely to be owned by the
indigenous and probably not people who are new comers most of whom are salaried
workers. In general the index appears to be useful in capturing some material well being

at household level.

4.2 Measures of health equity

The two methods employed in this study to measure socio-economic wealth inequality
where the poorest to least poor mortality rate ratio (PPR) and the concentration index.
Although the PPR ignores the information contained in the middle three quintiles,
which is a limitation, the values 1.5, 3.8 and 2.4 for infants, children, and under-five
respectively indicate that children in the poorest quintile are more likely to die as

compared to those in the least poor household.

The concentration indices of C= -0.07 for infants, C= -0.24 for children and C= -0.16
for under-five, indicates a disproportionate concentration of under-five mortality among
the poor. This is consistent with the PPR calculated above. This makes these measures
useful and reliable in a rural setting like Rufiji and can be used in measuring health

equity in similar DSS settings.
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4.3 Mortality rates

Table 3.6 shows infant mortality rate across the different wealth quintiles. The finding
shows an inconsistent trend between the second and third wealth quintile as shown in
figure 3.3. The reasons for this inconsistency are not known but may be due to
differences in heterogeneity of scores within the wealth quintiles. Children in the
poorest households are about 50% more likely to die in infancy than those in the least
poor. If the socio-economic status of the poorest were improved to the level of the least

poor 52 per 1000 infants could be saved annually (difference in rate).

Table 3.5 shows child mortality rates across the various wealth quintiles. The findings
show an inverse trend which is statistically significant (P< 0.001) such that child
mortality rate declines with increase in the socio-economic status of the household as
depicted in figure 3.3. If the socio-economic status of the poorest were improved to the

level of the least poor 22 per 1000 children could be saved annually (difference in rate).

The relationship between socio-economic status and overall under- five mortality is
summarised in tables 3.4 and figure 3.3. The findings reveal that mortality is highest in
the poorest quintile and lower for the other quintiles. The pattern observed is similar to
the child mortality rates. If the socio-economic status of the poorest were improved to
the level of the least poor 24 per 1000 children could be saved annually (difference in
rate). The under-five in the poorest household have similar inequitable poor-least poor
risks of dying just like the children (1-4yrs). This indicates that the differential noted at
the children (1-4yrs) have shaped the relationship between socio-economic status and

under-five mortality. Hence child mortality has some association with household socio-
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economic status, with the poorest households having higher probabilities of under-five

death than the least poor.

Although infants experienced higher mortality rates as shown in table 3.5 comparing to
children aged 1-4 years as in tables 3.6, their concentration index (C= -0.07) was lower
than that of children (C= -0.24) ie mortality was not clearly located in the poorer
households for infants compared to children aged 1-4 years. This may be as a result of
breast milk sustaining infants in poor settings while after weaning the impact of lower

nutrition, poor child care and low stimulation emerges.

The highest mortality rate was amongst the infant 123.4 per 1000 person year of
observation. The overall child mortality rate was the lowest 17.3 per 1000 person years
of observation and under-five mortality rate was lower than the infant mortality rate i.e.

26.9 Per 1000 person years of observation.

Reducing mortality and improving the health of young children has long been a concern
of the international community. One of the eight Millennium Development Goals
(MDGs) adopted after the Millennium Summit in 2000 is to reduce child mortality
(MDG4). Donors and development agencies, the United Nations and national
governments around the world committed themselves to the goal of reducing the under-
five mortality rate by two-thirds between 1990 and 2015 (UN Millennium Declaration).
Two of the key indicators for monitoring progress towards this goal are the under-five
mortality rate (USMR) and the infant mortality rate (IMR) (UN Development Group,

2003)*!

Infant mortality, which includes deaths during the first year of life, is a potentially
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important indicator. This is because mortality tends to decline more slowly among
infants than among children age 1 to 4. As the rate of under-five mortality decreases,
infant deaths—especially neonatal deaths—make up an increasing proportion of all
under-five deaths. Reducing mortality during the first year of life is essential to
achieving the MDG4, and thus tracking infant mortality becomes extremely important®'.
The findings confirm the call for reduction in infant mortality which was very high
123.4 per 1000 PYO in Rufiji DSA in 2005 comparing with the national figure of 74 per

1000 live birth in 2005.

4.4 Factors associated with under-five mortality

In previous research, it has been suggested that children born to poor mothers in rural
areas faces great challenges of survival. They are often born at home, without any
contact with the health system. The mothers might have been aided at delivery by a
neighbour or family member or by no one at all. In Africa, for example, less than 40
percent of women deliver with a skilled attendant. This figure is even lower in South

Asia®.

An analysis of 50 developing countries found that children born to mothers in the
poorest fifth of a population were almost 30 percent more likely to die as compared to
those in the richest fifth. The same analysis found that children born to mothers in rural

areas were 21 percent more likely to die compared to those in the urban area®.

Disparities within some countries are especially dramatic. For example, in India,
children born to the poorest mothers die at a rate that is 56 percent higher than babies
born to the richest mothers60 and in Bolivia, the newborn mortality rate is 70 percent
higher among the poor. In Bolivia, Niger, Peru and Vietnam, babies born in rural areas

die at a rate that is 50 percent higher than those born in urban areas®.
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The study observed a statistically significant association between the asset quintiles for
under-five mortality rate (P<0.001). Children in the poorest households experienced
excess risk of death as compared to in the least households. The unvariate and
multivariate Poisson regression models established a decreased risk of dying for
children in the highest wealth category. The findings are consistent with other numerous
studies establishing a close association between household socio-economic status and

61, 62, 63

under-five mortality and provides further evidence that wealth inequality is an

important risk factor of child mortality.

Children born to mothers with little or no education are at greater risk during birth,
during the vulnerable early days, and throughout their lives. Mothers who missed out on
schooling are more likely to be poor, to get pregnant younger, and more often, to have
more children, to be less knowledgeable about family planning and HIV prevention and
to be less prepared to look after the health and well being of their babies®*. Mothers with
less education are less likely to receive skilled medical care during pregnancy and
childbirth. In Egypt, for example only 33 percent of women with no education receive
any prenatal care, and only 17 percent receive regular prenatal care, while 75 percent of
women with secondary or higher education receive prenatal care and 60 percent receive
regular care®. And in Nigeria, only 15 percent of births among uneducated women are
assisted by trained medical personnel, compared to 56 percent, 74 percent, 88 percent of
births among women with primary, secondary and higher education, respectively®.
According to data from 35 recent demographic and health surveys, children born to
mothers with no education are more likely to die or to be malnourished than children of
mothers who have secondary education or higher even when controlling for the other

factors”’. Educated women are more likely to be mothers who are healthy, well
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nourished, economically empowered and resourceful when it comes to caring for
themselves and their babies. Educated women tend to have fewer children, healthier
pregnancies and safer deliveries. Their children are more likely to survive childbirth, the
vulnerable first hours and days of life and the critical first five years®®. The findings of
these study establishes a decreased rate of mortality amongst mothers with some
education comparing with mothers with no education but in the multivariate model was

significant hence consistent with literature.

When girls give birth before their bodies are fully developed, there is an increased risk
of death for both mothers and child. Pregnancy related deaths are the leading cause of
mortality for girls 15-19 years old worldwide, wether they are married or not. Those
younger than 15 years of age are five times more likely to die in childbirth than women
in their twenties. Their children are less likely to survive. If a mother is under 18, her
child’s chances of dying during the first year of life are 60 percent higher than those of a
baby born to a mother older than'. The findings of this study are consistent with
previous research although not statistically significant. This may be partly due to the

majority of mothers (41%) being in their twenties.

4.5 Implications of study

The findings have several policy implications. The Tanzania National Strategy for
Growth and Reduction of poverty 2005 (NSGRP) document has a development vision
target of reducing infant mortality from 95 in 2002 to 50 per 1000 live births by year
2010%°. In 2006, the year for which comprehensive estimates are available, the infant
mortality rate was 74 per 1000 live births'. The poorest household in the DSA are
experiencing an infant mortality rate of 158.5 per 1000 PYO and will therefore need to

reduce the current mortality rates by about 69 percent to achieve the national target by
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2010. This poses a great challenge to the implementers of national policies to target
those socio-economic groups which have a longer way to go to achieve the national
target by year 2010. When national mortality reduction targets are set, disparities within
the population should be considered as well instead of references on national averages

alone.

The same NSGRP document calls for a radical approach towards bridging the gap
between the under privileged poor and the better off in relation to health care utilization
and health outcomes. The findings further call for more pragmatic strategies or
approaches for reducing health inequalities. These could include reforms in the health
sector to provide more equitable resource allocation. Improvement in the quality of the
health services offered to the poor and redesigning interventions and their delivery to
ensure they are more inclined to the poor. Such measures are crucial if health equity

goals at the community level are to be achieved.

Macroeconomic and microeconomic policies that succeed in raising average income
without having adverse effects on its distribution are thus likely to have payoffs in terms
of improved child survival. The same is true of policies aimed at improving the living
standards of the poor. Social protection programs can act as antipoverty programs as
shown by the South African pension program. By the end of 1993, the pension had
become an important source of income for non-whites and has been found to have
improved the health not only of the pension recipient but of other members of

69
households where resources are pooled™”.

Making health services and other health determinants less expensive in a way improves
health utilization and outcomes among the poor. The cost of health care can be lowered

through variety of means including health insurance, health card fee waivers, and
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vouchers. Wether public, private or community based insurance often increases the use

of health service.

Health services accessibility to the poor should be adequately improved. One way is to
reduce the travel time to existing health facility. Geographic resource allocation
formulas have the potential to increase the resource endowments of facilities serving the
poor. These have provided means of reducing inequalities in resources between poor

and better off in regions in industrialized countries.

The survival advantage of under-five year old children associated with maternal
education calls for expansion in female education within the DSA. This however is a
long term strategy which will benefit future mothers. Health education and health
outreach activities should be stepped up within the DSA in the immediate run. Although
women should be the main targets of such programmes, it should be extended to include
fathers as well and the DSA at large. Although mothers are responsible for childcare,
their relationship with the significant others define the limits of possibilities of healthy
behaviour. Thus health activities that do not involve these significant others may not
achieve the desired results. Health programs that strengthen the capacity of mothers by
providing them and their families with information, skills, resources and technologies to

promote child health will need to be implemented.

4.6 Limitations of study

The first potential limitation of the study is the difficulty in establishing temporality of
events, socio-economic inequality and under-five mortality. The study could not
establish whether the deaths occurred before or after the household assets were
acquired. The study did not have information on whether the household lost its assets as

a result the subsequent death of the child or not. There is also a possibility of an
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endogenous relationship between under-five mortality and socio-economic inequality.
There could be factors such as education that influence both risk of child mortality and
the risk of asset ownership. Some households are advantaged by education, drive and
existing human capital. This creates a positive selection (i.e. talent, drive and nutrition)

that is good for asset accumulation and also good for offsetting child mortality

A second limitation is while asset-based measures are increasingly being used, there
continues to be some debate about their use. Importantly, a key argument revolves
around their interpretation. These measures are more reflective of longer-run household
wealth or living standards, failing to take account of short-run or temporary
interruptions, or shocks to the household. Therefore, if the outcome of interest is
associated with current resources available to the household, then an index based on

assets may not be the appropriate measure.

The final potential limitation of this analysis is that it does not adjust for the weight of
child at birth due to RDSS having no data on birth weight. In previous research it has
been suggested that children with low birth weight has increased risk of dying and low
birth weight is also associated with children in the poorest quintile®®. There are other
variables (e.g. family size, mothers haemoglobin and nutritional status ) which were not

also available for this analysis.

4.7 Conclusion

Finally the study shows that the PCA approach is surprisingly sensitive to differences in
socio-economic status. The gradients are sufficient to predict health outcomes such as
under-five mortality and although the source population may appear to be broadly

homogenous with regards to poverty.
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To strengthen our understanding of economic status in rural Tanzania, the socio-cultural
perceptions of wealth in the specific communities need to be examined. Given that the
current approach to measuring economic status is largely dependent on the use of
household possessions, it will be relevant to understand the importance communities
attach to the possession of various items. This will be useful in determining which items
to include in constructing a wealth index and in modifying our current data collection
instruments and hopefully, put us in a better position to contribute towards monitoring

the impact of national policies in reducing inequalities.

The endogeneity mentioned under the data limitation can also be addressed using
longitudinal data approach for example employing a “difference in difference” or “fixed
effects” model. The difference in model assesses wether mortality changes when socio-
economic status changes controlling for other factors. This will bring more rigour to the

evidence presented

The study also leads to the conclusion that household socio-economic wealth inequality
is strongly associated with under-five mortality. Mother’s education was also found to
be significantly associated with of under-five mortality. Reducing poverty and making
essential health services more available to the poor are critical to improving overall
childhood mortality in Rufiji DSA in rural Tanzania in the year 2005. Measures to
address or reduce health inequalities are needed in order to improve child survival in

setting like Rufiji.
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APPENDIX 4

Rufiji Demographic Surveillance System (RDSS)
Socio Economic Indicators

Interviewer l:“:l
Date of Interview DD/DD/DD
Village I___IDD Household Number I:“:":”j

1. Does anyone in this household own any of the following items?

( Write in the boxlif answer is yes or 2 if answer is no )

1. Bicycle : 2. Car : 3. Motocycle L
4. Radio : 5.Reftrigerator or freezer : 6. Television (TV) :
7. Watch : 8.0wn land : 9.Sofa :
10. Bed [ ] 11.Electric Iron. [ ] 12.Video [ ]
13. Mattress : 14, Wardrobe ] 15. Water pump :
16. Cattle : 17. Sewing Machine : 18.Poultry :
19. Mosquito net D 20. Satellite dish : 21.Ceiling fan [ ]

22. Mobile phone

2. Is the house owner a member of household? (write 1 if answer is yes and 2 if answer is no )

1. Yes 2. No I:I

(NB from question 3 to 9 write in the box the correct answer)

3. What are the floors of this house made of?
1. Earth / Mud 2.Wood
3.Tiles 4, Cement

IO SRR []

4. What are the walls of this house made of?
1. Stone, Coral Block, Cement block, Burnt bricks
2. Mud bricks (plastered or unplastered), Wood

3. Galvanised, mud & stick, mud I:I
4. Grass, card board
S Ot e e

5. What is the roof of the house made of?
1.Tiles, concrete, cement

2. Galvanised iron or asbestos I:I
3. Bamboo, wood, mud, grass ,thatch, plastic or papers, tins
4 OtherS .o

6. How many rooms are used for sleeping in this household? ...

7. What is the main source of energy for cooking in this household?
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1. Electricity, gas, solar 2. Firewood

3. Kerosene fuel, Biogas, charcoal l:l
4. Crop residue, coconut husks, sawdust, grass, chaff, animal dung
IO 117 ST PP P

8. What is the main source of water for this household (general use of water)

o W

Piped into residence
Private well in the house
Public wells and pipes

Vendor I___l

River, canal, spring, dam
()7 7= S

9. What is the main toilet facility for this household?

Sk BN

Private flush

Shared flush

Vip or pit

Normal pit latrine D
Neighbourhood or bush

Checked by DD
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APPENDIX 5

Variable Value

hoe -0.1267
matchet -0.1105
bicycle 0.0623
vehicle 0.0892
motorbike 0.0376
radio 0.0676
refrigerator 0.1805
television 0.1595
clock 0.1327
sofa 0.271
bed 0.0086
video 0.1637
mattress 0.1963
wadrobe 0.2448
pump 0.1191
livestock 0.0846
sewing machine 0.1063
chicken -0.0251
bednet 0.1561
satellite 0.0804
ceilingfan 0.224
iron 0.2181
Earth/mud floor -0.3015
Wood floor 0.0038
Tiles floor 0.0166
cement floor 0.3017
Other 0.0485
Cement/ coral block wall 0.2358
Mud/bricks/wood wall 0.0443
galvanise/mud stick wall -0.1384
grass/cardboard wall -0.0348
other -0.0078
Concrete/cement roof 0.0243
Iron or asbestos roof 0.2378
Bamboo/wood/grass roof -0.233
Others 0.0004
Electricity/gas power 0.0037
Firewood power -0.2657
Kerosene/biogas power 0.2662
Crop residue/grass 0.048
Other -0.0013
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