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ABSTRACT

In previous studies, health impacts of governmenttzousehold expenditures have been
estimated independently. As a result, the compleéanties of these expenditures in
improving health have remained unexplored. Thisithélls this gap by estimating own
and joint effects of public and private health englijures on child mortality using
Kenyan household data supplemented with countyl lda&. In particular, structural
linear probability models of neonatal, infant, andder-five mortality are estimated
accounting for potential biases due to endogerd#ityxpenditures and heterogeneity of

child health.

A notable finding from the empirical analysis isaththe effects of public and private
health expenditures on child deaths depend ciijical age of the child. In particular,
public and private health expenditures have noceffen deaths of neonates but

significantly influence the mortality of infants éguehildren below the age of five.

In structural models of under-five mortality, effeof the interaction between the private
and public health expenditures are statisticallgnificant, suggesting that the
expenditures complement each other in reducingdchilortality. However, after
accounting for the interaction effect, the separatpacts of the expenditures on
mortality are statistically insignificant. Thus, aontrolling childhood diseases, there is
need for recognition that whereas the governmeatilghinvest adequately to provide
public health services, households should similgtpvide for treatment of non-
immunizable diseases. More generally, there is rnieedesign and implement policies
that promote synergy between public and privatdtthexpenditures in the control of all

diseases.
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CHAPTER ONE: BACKGROUND AND CONTEXT

1.0 Introduction

Health has been the concern of many countrieseénbrld for a long time. This is not
only because it is important in general human eagdrmation, but also because the
delivery of its inputs is complicated. Thereforeamy developed and developing
countries have been faced with a huge task of mi@teérg how to invest in healthcare for
promotion of health. It has been noted that he&dtimation starts at birth, and so,

investments in health for an individual should ts&rbirth.

An important socioeconomic aspect about healtlhas éach person is endowed with a
minimum amount of health at birth (Grossman, 19H)wever, even at birth, health is
not equitably distributed among individuals duaifferences in socioeconomic status of
parents, particularly the status of mothers, wihatfact birth weight, an important metric
of health status (Rosenzweig and Schultz, 1993)nfssits grow through life to become
adults, health and its distribution at birth can dienged by policies and by health
maintenance activities at the household level. Hoeise of Commons (2009) report
notes that each individual is born with a certaimoant of ‘physiological stock’, which
fluctuates over the course of an individual’'s lif@proving and declining, due to health
behaviors and health investments of individualgpilies, and governments. The
difference in health investments among individuaiel households is an important
source of health inequalittesTheoretically, measuring health inequalities infe us

about determinants of health as well as aboutistsiloution. These determinants include

! The House of Commons (2009) report defines health inequality as systematic differences in
health status between individuals and among socio-economic groups.
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social, economic and political factors. Hence, thedeterminants narrow to such factors
like per capita income; female literacy levels; goument health expenditure; location of

residence, among others.

Scholars and policy makers (e.g. Oleche, 2011; Malc&chet al, 2007; Maina, 2006)
have been trying to link the enormous health inpovgested in the health sector across
countries to the health outcomes realized at iddiai levels. This study contributes to
the growing body of knowledge in this area by faegson impacts of health inputs on
child health outcomes in Kenya. Like in many otsierdies (see Nixon and Ulman, 2006;
Subramanian and Canning, 2009), this study measthi#d health outcomes using
neonatal, infant, and under-five mortality. Thusiststudy investigates the impact of

health expenditure (as an overall proxy for hemmluts) through the lens of child health.

Health is the outcome of consumption of both healté and other goods and services
(Grossman, 1972). The availability of the consuompijoods and services is determined
by economic, social, political, and environmentadtbrs. These goods and services are
however provided to populations in limited propomns, especially in low-income
countries. This realisation may have informed tbelaration of millennium development
goals (MDGs), which cover various areas of humampitah development. The
performance of MDGs indicators in Africa, and pautarly in Kenya, is wanting
(KIPPRAZ, 2010; UNDB, 2010b). This could be because of low investmer¥DGs-
related sectors. For instance, there have beenemmh®n the resources and efforts

devoted to production of health in the country. Tlee capita expenditure on health has

2 Kenya Institute for Public Policy Research and l§sia
% United Nations Development Programme



remained far below any world recommended levelsninst African countries
Consequently, the state of health in Africa hagtietated. The burden of disease has not

lessened in many African countries.

For countries to realize health benefits there thase purposive investments in health.
This is because of the large benefits of health lasta consumer and as a producer good
(Grossman, 1972). Its consumption yields utilitydats investment is part of human
beings (Schultz, 1961), which enhances productibmgamds and services. Health is
produced from marketed goods and services like caédare, food, and nutrition, which
have a direct influence on health. Government (puband household (private)
expenditures on health both lie in this categorgalbse they are direct inputs into the
health sector. As expected, government investmerthe health sector has a direct
impact on the health status of the people. Howetleas does not mean that the
interaction of government expenditure with societge variables and household socio-

economic status does not matter for health.

In the United Kingdom (UK), it has been observeat tihe economic welfare status of a
household has a direct impact on health status gelafi Commons, 2009). The same
case applies in Africa, where in low-income cowegrpoverty adversely affects health.
For instance, UNDP (2010a) reports that in 201Quald.75 billion people in 104

countries lived in poverty i.e., with at least 3@rgent of welfare indicators reflecting
acute deprivation in health, education, and mdtstaandard of living. The environments

in which the poor live in, and particularly womere normally wanting, especially in

4 At the Abuja Summit in 2001, African countries agreed to allocate 15 percent of annual
government budget to health. Only Rwanda and South Africa had achieved this by 2011 (WHO,
2011). Also, the World Health Organization (WHO) recommends that an allocation of United
States dollar (USD) 44 per capita would be enough to cater for basic health services.
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public health and hygiene. Women bringing up clitdin such environments face more
challenges than those living in hygienic environiseifihis could be the reason why most
of the health indicators in rural areas in Kenypidelower than average life expectancy
(54 years in 2009); high maternal mortality (48&1000 live births); high infant
mortality (52 per 1000 live births in 2008); andyinilevels of disease burden (MYjH

2010a; KNBS and ICFMacro, 2010).

Maina (2006) and MoH (2009a) suggest that the ook especially the rural residents,
have less access to healthcare due to unaffordaisie and long distances to health
facilities. Access to healthcare implies both tiggical availability of services and the
ability of households to pay for the services. Tglothese two constraints (availability
and ability) call for different policy interventisntheir combined effect on a household is
the same, namely, incapacity to afford either tweas distant health services or to pay for

nearby services or both.

Governments’ investments in health have been amatt to make health services
accessible and available to everyone. Studies byldM@ank (2009), Meesseat al.

(2008), and Maina (2006) confirm that the non-pbouseholds may be the main
beneficiaries of government and donor subsidiespublic hospitals, because poor
households face many barriers in the utilizationheélth services. The poor are less
likely to seek medical care when ill compared te tfon-poor. However, the poor who

seek treatment are more likely to use public faedi(such as clinics, hospitals and health

5 Life expectancy is the summary measure of the age-specific mortality risks as observed in a
particular period of time, and can be interpreted as the number of years that an average person
could expect to live if he/she were to experience these age specific risks of dying throughout
his/her life (Mackenbach et al, 2007).

® Ministry of Health

" Kenya National Bureau of Statistics



centres) than their non-poor counterparts; thoughbstantial share of the non-poor also
use public health facilities. Due to lack of inqure-funded healthcare in Kenya, there
has been substantial financing of healthcare throogt of pocket payments by

households (see MoH, 2009b, Oleche, 2011). Thidbkas identified as a major barrier

to accessing healthcare services by many poor holgse

World Bank (2009) and Meesseast al. (2008) provide evidence that the poor face
barriers to accessing even the public health fesli which receive government
subsidies. For instance, World Bank (2009) fourat th Kenya, the poorest 40 percent
get only 40 percent of the primary government siljpsCurrently, the government of
Kenya (GoK) subsidizes healthcare for the undes:fivowever, it is not clear whether
the gain by the poor from the subsidy is 100 pdrc&his being the case, the health
outcomes for the children may remain wanting, woirsg the health inequalities between
them and the non-poor. The same holds for the rdifteregions in the country. The
poorer a region is, the greater the health inetieslare likely to be, hence the worse the

health outcomes than the non-poor regions.

Government health allocations are geared towardsrgmy that people have access to
quality healthcare. Every year the government spealitively huge sums of money on
healthcare relative to other needs, as it triaméet the health goals of affordable access
to quality health care. However, the meeting of fuals has remained elusive. For
instance, although the Government health budgetation increased from 5.73 percent

in fiscal years 2005/06 to 7.0 percent in 2009/26d0get (GoK, 2010b), the basic health



indicators like life expectancy and child mortdlitdid not improve significantly.
According to Kenya census reports (GoK, 2001; G2&l0a), life expectancy in Kenya
improved from 54 years in 1979 to 59 years in 1988, declined in 1999 to 57 years
falling to around 54 years in 2009. The infant rabty rates (IMR) were at 52 and
under-5 mortality (USMR) at 74 per 1,000 live bgths per 2008 demographic health
survey. This is far below our 2015 MDGs target26f1000 and 33/1000 for IMR and
USMR, respectively. It implies that the child héaltas not been improving at the same
rate that the resources are being invested. Théhheatcomes in general show
rural/urban and gender disparities and have uné&bolerimplications on access to

healthcare. Figure 1.1 shows differences in maoyt&vels by regions.

Figure 1.1: Trends in infant mortality rate by province (various years)

140

120
100

Central | Nairobi Rift Eastern | Western | Coast | Nyanza North Males | Females| Kenya

valley Eastern

=2000MICS 36 51 48 57 87 65 117 75 65 73
2003KDHS 44 67 61 56 80 78 95 91 84 67 77
=2008/9KDHS 42 60 48 39 65 71 95 57 65 53 52

Data Source: KIPPRA (2010); KNBS andICFMacro (2010)

8 Childhood mortality is measured per 1,000 livetsir Childhood mortality in this case includes iifa
and under-five mortality



The main message from Figure 1.1 is that healtbténpm Kenya differ by region, with
important equity implications on child health outwes. For instance, the IMR by
province shows that Nyanza has been having theekigiMR for almost the last ten
years. On the other hand, central province has beemg the lowest rate during the
same period. This implies that whereas one in et@rghildren born alive in Nyanza will
not celebrate their first birthday, in Central prme, it is only one in every twenty three
children born alive. That is, a child born aliveNiyanza is twice as likely to die before
the first birthday compared to a child born in CGahKenya. However, it is yet to be
established whether this is caused by low govermnoenhousehold expenditure in
healthcare. Nevertheless, if these two regions wersvest the same amount of money

in child healthcare, the impact on health outcoradi&ely to be different.

Like in the case of infant mortality, there areioegl disparities in under-five mortality.

In 2008/9 for instance, Central province contindedregister the lowest USMR and
Nyanza province the highest. Thus, a child in Nyapmvince is more than three times
likely to die before celebrating his/her fifth hday relative to a child born in Central
province, but twice as likely compared to a chitdrbin North Eastern province (NEP).

What determines these regional disparities in dinddlth?

As Grossman (1972) notes, health outcome is detednby the investments made in
healthcare to produce health stock. These investmare the inputs into the health
production. In Kenya, health budgetary allocatiand household health expenditures are
the key inputs into the production of health. /022010, the health resources from the
public (government), private (households, privadepanies and local foundations) and

donor sources stood at 28.8, 36.7, and 34.5 percespectively (MoH, 2011). This



shows that households have been playing an almost eole in promotion of healthcare
as government. However, empirical studies havergmaehis equal and complementary

role of the households and government in the pribcluof health.

1.1 Statement of the Problem

In Grossman (1972), consumers of medical servicesparceived as not necessarily
demanding medical services per se; what they lookvhen seeking medical services is
good health. Grossman (1972) differentiates demi@andmedical services from the
demand for health. Health is considered as a contynditht is produced through a
combination of various goods and services, inclgdmedical care, food, physical
exercises, time and housing, among other factarsthls case, medical care or

expenditure becomes the health input that enterbehlth production function.

Medical care itself is a function of a number ofttas, including availability of health
facilities, human resources, drugs and suppliegngnothers. However, facilities alone
cannot provide medical care without beds and othedical equipment. An important,
overall health input is the availability of funds purchase drugs, equipment and non-

medical supplies that are needed at health fasliti

The funding for health in Kenya is provided by thwuseholds, government,
development partners and the private sector. Tinglies that health expenditure is
recognized as a key input to the production ofthday all stakeholders. Households pay
out of pocket expenses at the point of consumindicak care. At the same time, the
government allocates funds to Ministry of Healthplay its role in the production of

health. In 2010/2011 financial year, for instartbe, government health budget amounted



to Ksi 44 billion (MoH, 2012). Thus, when the governmand households allocate
funds to health, this allocation is reflected iralle indicators, which change depending
on how effectively the resources are used. Whdreasehold health expenditures are on
a need to need basis, government health allocagi@assumed to be based on a number

of factors, such as equity and general healthstata region.

The levels of infant and under-five mortality différom region to region despite
government budgetary allocations designed to prenm&alth equity. For instance, a
child born in Garissa is more likely to die befaedebrating his first birthday than a child
in Isiolo (KNBS and ICFMacro, 2010). This is degpthe assumption that the health
services provided in different regions of Kenya adequate, and practically the same

from region to region.

Government and household health expenditures acreg®ns show significant

differences. Some regions get substantially hidjuelgetary allocations than others. It is
however not the case that the regions that getehigiocations have better health
indicators. It could be that those with poor heaitidicators get more budgetary
allocations than those with relatively good indicat as the government attempts to
influence the production of good health in suchioeg However, it is yet to be

established whether it is the government expergliturd/or private health expenditure

that plays a greater role in production of heaitthiese regions.

This study assumes that the government and howsehot aware that any expenditure
on healthcare is an input into the health productidowever, government allocations to

health may fail to make perceptible change in lhemtlicators of poor people. Several

° Kenya shillings



scenarios are possible: first, the resources ddvotdealthcare may not be adequate to
lead to any significant change in health. Secohd,resources may not be spent on the
services that the poor consume. Third, there drerdactors that negate the benefits of
the services through these expenditures. Thesersactight include households’ ability
to interpret drug prescriptions, religious and wrdt attitudes towards conventional and
traditional medicines. Therefore, we can specuthtg the pathways through which
health expenditures impact on health outcomes ateclear cut. This is an empirical

issue worth investigating and that is pursued is tinesis.

High regional disparities in health indicators ressgate an examination of the impact of
government and private health expenditure on clhighlth outcomes. This study
measures effects of health expenditures on negnafaht and under-five mortalities.
The underlying policy motivation for this investtgan is that for effective policy
interventions, there is need to understand detemmtsnof a child’s death at every age.
There is evidence showing that the risk of deathigber close to the delivery date, and

the causes of death near the time of birth areglifferent from those later in infan€y

Whether health expenditures by household and gowenhinfluence the observed child
health outcomes is a theoretical as well as an rezapissue. It is theoretically known
that health inputs (as might be proxied by healkipeaditures) matter for health
(Grossman, 1972). However, the extent to which thealifferences in specific
circumstances are driven by the differences in gowent and/or household health

expenditures is an empirical issue. The regiorféminces witnessed in neonatal, infant

10 http://www.deathreference.com/Me-Nu/Mortality-Infanml. Accessed February 2Q12s noted in
some studies such &malu (2002), child health is also a reflection of the status of health services
in a community.
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and under-five mortality in Kenya is happening agathe backdrop of decreasing out of
pocket health expenditures, and increasing govenhhemalth expenditures. Many studies
(e.g. Nixon and Ulman, 2006; Nolte and Mckee, 20®4hramanian and Canning, 2009)
have investigated health effects of private healpenditures independent of public
health expenditure. However, in reality, as houkEhospend on healthcare, the
government is also spending on the same servidesreTis no evidence in Kenya on
whether private or public health expenditures amremeffective in improving child

health when invested alone or when jointly invest@the health effect of joint

expenditure on healthcare by households and gowsrhihas been largely ignored in the

literature. The major goal of this study is to filis gap.

1.2 Research Questions

This thesis addresses the following questions usergyan data:
1. Do health expenditures by households and governrhamé an independent
impact on child health?
2. Do health expenditures by households and governpoémiy influence child
health?

3. What other factors complement health expenditunethé production of child

health?

4. How do effects of health expenditures vary by déf¢ measures of child health?

11



1.3  Objectives of the Study

The main objective of this study is to analyze ¢filect of health expenditures on child

health.
Specifically, the research objectives are to:

1. Analyze the impact of household and governmenttheatpenditures on child
health outcomes;

2. Examine the joint impacts of household and goveminmealth expenditure on
child health;

3. Analyze impacts of demographic and human capitahlkes on child health;

4. Deduce policy implications from the study findings.

1.4 Justification of the Study

The overall objective of the health policy in Kengs contained in various government
policy documents (MoH, 1999, 2005; GoK, 2008) isinorease access to equitable,
quality and affordable healthcare. The aim of thkcy is to improve the health status of
the populace. One strategy to meet this objectime been continuous increase in
government allocations to healthcare. Thereforeediomes important to conduct a study
to examine whether the resources allocated to Huzalt have any contribution to

improvement of health status in the country.

Our study is informed by lack of evidence in thieriature on pathways through which
health inputs affect health outcomes. The avaitghilf health resources alone may not
guarantee improved health if the underlying caudgsoor health are not addressed. For

instance, to what extent does the environment uwtiesh health expenditures are made

12



matter for child health? This includes the enviremtnof the mother during child birth
and the bringing up of the child. This study ismgelatowards informing public policy on
the need to consider the effects of non-healttofadhat may be influencing child health,

even as medical efforts are made to save children.

There is dearth of information on the health impaftgovernment and household health
expenditures on child health. This is especiallyirscelation to the effect of combined
private and public expenditures. This study examimbether household and government
health expenditures on their own have impacts dd tlealth or it is their interaction that
matters. Many existing studies have looked at thpacts of each of the expenditures
independently, and cannot be used to determine provate and public expenditures
influence child health. Since people use healtkises provided through both household
and government health expenditures, there is reeedamine health impacts of this joint

expenditures.
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CHAPTER TWO: THE KENYAN HEALTHCARE SYSTEM

2.0 Introduction

In this section, we explore the status of the hesystem in Kenya, especially the status
of health inputs and health outcomes. Thus, thdime presents information on the
distribution of health facilities, the number ofdfih personnel, immunization coverage,

financing levels, and the health outcomes indicator

2.1 An Overview

The healthcare system in Kenya consists of progjdénanciers, regulators and
consumers of healthcare. These different stakerwofd# either under the government or
the private sectdt. The government is constitutionally tasked to eashat all Kenyans

access quality healthcare equitably and cost efdgt The government and the private
sector provide health services through their hef@tiities. These facilities range from
rural health centres or clinics to national refetmaspitals. The government controls

slightly below 50 percent of the facilities (MoH)Z0Db).

The financing of health services is done by différglayers. For instance, the
government finances public health services thraagihrevenues and the support received
from development partners. This is mainly for reent and development expenditures.
However, there is normally a large gap betweenatmeunt of funds available and the

amount required. This gap is filled by househohdsugh out of pocket payments or their

Y Private sector in this case includes players that seck to make profit as well as the not-for-profit that include
religious organizations and non-governmental organizations (NGOs).
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medical insurance. In private health facilitiesaincing is mainly through fees collected
from households visiting the facilities or througteir medical insurance. This makes
private health services more expensive than themgovent health services; hence access
is limited to those who can afford the fees chardeds well pronounced in various
government policy documents that one of the aimshefnational health policy is to
provide all Kenyans with equitable and accessibiality healthcare (GoK, 2008; MoH,
2005, 1999). However, access to healthcare magrdify region and socio-economic
group because of factors like disease burden, resoconstraints and infrastructure

development.

To ensure provision of quality healthcare, the goreent has put in place mechanisms to
regulate the health professionals involved in pimg healthcare services. This is
through their professional bodies like the KenyadMal Association (KMA) and also
through legal frameworks that have created sevmdies like the Medical Practitioners
and Dentists Board; Pharmacy and Poisons Boardhid@li Officers Council among
others. The medical practitioners’ board licensésiactors who are providing health
services in both public and private healthcarelifeas. Besides, the board licenses all
health facilities providing healthcare to the pablThis is aimed at ensuring that the

services provided by the health professionals han facilities are of the same standard.

However, despite all these elaborate health systefprovision and financing of
healthcare in Kenya, there are myriad challengemdathe health sector. They include
the increased burden of diseases facing houseHoldger capita budgetary allocations

(approx USD1% in 2010/2011); lack of enough medical personnell acarcity of

121 USD = Ksh 80
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essential drugs and supplies (MoH, 2012). This aterseems to be contributing to the
poor health outcomes as evidenced by how far thmtop is from meeting its MDGs
targets in health. It is in light of these challeaghat the households’ out of pocket
payments in health remains high as the governmemtinues to search for an
implementable health financing strategy. This stadgks to analyze whether what the

household and government invests in health hasnajpgct on health outcomes.

2.2 Health Inputs

The health inputs we analyze in this section ineldshances, distribution of health

facilities, health personnel, and immunization cage.

2.2.1 Health Facilities

Among the most important health inputs is the tmeatfrastructure. This is because
medical care services are offered at health faslitThis infrastructure includes the
health facilities used for the provision of healtte In Kenya, given the pluralistic nature
of the health system, health facilities are owned aun by the government and the
private sector. These facilities range from spesgdl hospitals and clinics to nursing
homes and dispensaries. In the government systehdalth centres and dispensaries
are very important as they provide the first contddealthcare provision before referral
to the hospitals. They are currently highly submadi to promote access by the low-
income earners and rural residents. In additioay gorovide preventive and promotive

healthcare. However, hospitals as a category bedcmpertant because it is at this point
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that healthcare consumers can access specializstment after referral from

dispensaries and health centre.

The presence and location of a health facility enia is very important because of the
pyramidal referral system. Besides, resources m Miealth sector are distributed
according to the existing facilities. Hence, a pnoe normally has one provincial
hospital, while a district normally has one didthospital and a number of health centres
and dispensaries. This is irrespective of the pmi and the expansiveness of the
region. For instance, Rift Valley General Provihdiepspital in Nakuru is supposed to
serve Lokichogio residents in Turkana district, evhis more than 700 kms away; and
Embu Provincial General Hospital that is suppogederve Moyale town residents, 900

kms away!

In a situation where a district does not have #ridishospital, there is likelihood that
there will be no doctor in the whole of that distrbecause a doctor cannot serve in a
health centre or a dispensary, which are manageduwmby a clinical officer and nurse,
respectively. The distribution of health facilitidfserefore indicates the easiness or the
difficulty of accessing healthcare. The more difftdt is, the less the number of people

who will access healthcare and the poor the hatdtius is likely to be in that region.

On the other hand, the non-government sector haystematic referral pattern because
they focus on catchment areas. Thus, one region magg a higher concentration of
health facilities because of a combination of fextgiven the different healthcare
providers. The number of health facilities has beeneasing over time, especially from
the year 2003 when the Constituency Development RKGDF) was put in place and has

been appreciated for its contribution in settingheglth infrastructure. The challenge has
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only been the standards, staffing, and stockinghialth facilities with the required

resources to make them fully operational.

The number of health facilities in Kenya reachedwl8,006 by the year 2011 as shown
in table 2.1. This was an impressive increase bpet8ent since 2007. The analysis of
regional distribution of these facilities shows ttl#26 percent are in the Rift Valley
province, followed by Eastern and Central with EHgent each. North Eastern has the
lowest number at 3.5 percent followed by Nairolmvpnce at 6.3 percent (GoK, 2012).
The distribution of these facilities shows the s$abf access to health services and has a

dimension about the expected situation of healthare in a particular region.

Table 2.1: Number of government health institutiongy region

Province 2007 2008 2009 2010 2011
Nairobi 347 387 406 423 505
Central 556 1,199 1,251 1,345 1,413
Coast 717 723 770 754 852
Eastern 1,079 942 1,106 1,256 1,441
N/Eastern 164 198 232 264 278
Nyanza 761 716 773 745 932
Rift Valley 1,573 1,648 1,732 1,867 2,076
Western 392 377 426 457 509
Total 5,589 6,190 6,696 7,111 8,006

Source: GokK, 2012

18



Analysis of ownership and control of health fa®t (see appendix Table Al) shows that
by 2009, the private sector controlled 54 percédrthe facilities while the government,
through the MoH, controlled 46 percent (MoH, 2010bBlowever, government run
facilities have a higher bed capacity than the gigvsector facilities. This implies that
public health facilities are on average larger thaa private ones. Ownership becomes
very important in provision of healthcare becausene services are subsidized in
government facilities whereas they are not in nowegnment facilities. For instance,
currently, the registration charges in dispensasied health centres are Ksh 10 (USD
0.15) and Ksh 20 (USD 0.3), respectively. Childoewler five years are also supposed to
receive free healthcare in government health taesli This is not the same in most
private-for-profit facilities where charges are ratirket prices. This therefore has an
implication on the child health outcomes, espegiallareas where government facilities

are limited.

When one considers the population served by théties in each province, the impact
on health outcomes becomes clearer. For instanvereas Rift Valley had the highest
number of health facilities (24%) in 2006, about Hehlth facilities were shared by a
100,000 population in this province (see table.2T®)s was lower than Central province,
which had 18 percent of the facilities but a highamber of facilities, 20 per 100,000
populations (MoH, 2007). This shows that there isrencongestion in Rift Valley

because of the high population being served byetlfaslities. This affects the quality of

healthcare provided, hence health outcomes.
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Table 2.2: Health facilities by agency and provinge2006

Province Control Nairobi | Central | Coast Eastern | Norh Nyanza | Rift Western | Kenya
Eastern Valley
Hospitals GoK 5 8 9 15 4 13 21 10 85
Missionary/ | 7 15 2 16 - 9 15 10 74
NGO
Private 11 10 10 4 - 13 19 1 68
Sub- GoK - 8 7 14 6 20 13 5 73
District
Hospital
Nursing Private 27 26 23 26 3 35 24 27 191
Homes
Health GoK 23 51 32 70 8 72 138 65 459
Centres Missionary/ | 50 5 2 11 - 48 40 16 172
NGO
Private 3 3 1 2 - 7 5 - 21
Dispensari | GoK 18 222 152 302 63 183 489 74 1,503
es Missionary/ | 26 98 55 117 1 45 184 20 546
NGO
Private 57 8 9 16 - 12 84 17 203
Clinics Private 141 487 294 301 61 79 211 160 1,134
Grand total 368 941 596 894 146 536 1,243 405 5,1p9

Source: MoH, 2007

Whereas the distribution of government health fi@éed takes into account the
distribution of administrative districts and proves especially because of the
government facilities referral system, the privigellities do not follow any systematic

structure during their establishment, but naturaély up their facilities in high catchment
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areas like urban centres. The not-for profit féed established by non-government
organizations (NGOs) and faith-based organizatigii®Os) mainly locate where they
perceive a need. This therefore explains why og@nemay have a higher distribution of
facilities than another because of a combinatiorfaofors determined by the different
healthcare providers. The distribution of governtrfezalthcare facilities also determines
how resources like drugs and medical supplies laseed because other than the salaries
of the health professionals, the other resources dastributed as per the existing
facilities. This affects both demand and supple dattors in access to healthcare, which
has an impact on prevalence to diseases in ditfeegions and therefore the healthcare.
For instance, Central province had among the htghesber of health facilities and
leads in high life expectancy. Although this isempirical issue, we noted earlier that
relative to other regions, access to health faedlitn Central province is not a problem
and hence, the high life expectancy. However, N&dstern Province, which has the
least number of health facilities, has higher Bfgectancy rates than some provinces.
This may point to the existence of other factorBeotthan resources that may be

influencing health outcomes.

2.2.2 Distribution of Medical Personnel

The role of skilled health workers has been ackedgtd as key to the reduction of
childhood mortality and a boost to health outconfesess to good healthcare depends
on availability of qualified physicians. The MoHwoped human resource norms in
2006 to ensure an adequate and appropriate woekforcthe workload and vice versa

(MoH, 2010a).
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The norms and standards determine how the headtlwarkers are distributed across
facilities in Kenya. Therefore, medical personmel distributed according to the level of
facilities. For instance, doctors run specializédics at the district hospitals (level 4);
specialist doctors are concentrated at the proafinoospitals (level 5); nursing staff
provide the first line contact services at dispersa(level 2); clinical officers provide
the first referral level for outpatients, managihgse referred by nurses. Hence, the more
dispensaries and health centres a region has, tine the nurses and clinical officers,

respectively. Also, the more districts a regiondyatie more the doctors.

Table 2.3 shows the growth of medical personndlypg for the period 2003 to 2010 and
represents those that have been trained in theatgp specialties. The number therefore
includes medical personnel who are in managemdntjrastration and self employment
and not necessarily those practicing. Between 28083 2010, there was a gradual
increase throughout the period. However, the hgedteonnel to population ratios did not
change much, especially in some cadres. For instatiee medical personnel to
population improved from 528 people served by omelioal personnel in 2003 to 388
people in 2010. During the same period, 6,661 meo@re served by one clinical officer
in 2003 compared to 4,535 in 2010. The situatioproved for doctors and pharmacists
but not for dentists because one health profeskioom each of the category served
6,648; 17,012; and 41,450 in 2003, which later gednto 5,470; 12,592; and, 43,429 in
2010, respectively. The ratio still remains vergthiand therefore has an implication on

the congestion and consultation fees in healthitiasi
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Table 2.3: Growth of medical personnel by type

Year / Type 2003 | 2004 | 2005| 2006/ 2007 2009  201C
Doctors 4,813| 5,016] 5,446 5,889 6,271 6,800 7,129
Dentists 772 841 871 898 931 859 898
Pharmacist 1,881 2,570 2,63f 2,697 2,7/5 2,921 73,09
Pharmaceutical 1,405 | 1,620| 1,656 1,680 1,680 1,950 2,233
Technologists

Bsc Nursing - - - - - 863 988
Registered Nurses 9,869 10,2100,657| 10,905| 12,198 26,988| 29,678
Enrolled Nurses 30,21230,562| 31,895| 31,917| 31,917| 34,032| 34,282
Clinical Officers 4,804 | 4,953] 5,059 5,28 5,797 1B8| 8,598
Public Health Officers 1,216/ 1,314 1,388 1,457 2,687,192 | 7,429
Public Health Tech 5,627 5861 5,938 5,969 5,96996%, 5,969
Total 60,599| 62,947| 65,547| 66,697| 69,220| 95,390| 100,301

Source: Government of Kenya Statistical Abstragsious (HMIS® data)

The Kenya Demographic and Health Survey (KDHS) 22089 show that skilled birth

attendance improved marginally from 42 percent @32to 44 percent in 2008-2009

(KNBS and ICFMacro, 2010). However, this is stdélry low given that over 50 percent

of births are not attended to by skilled personmwyel, there is evidence that skilled

assistance during childbirth influences birth ouateo especially management of birth

13 Health Management Information System
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complications and observance of hygienic practibesce the health of the mother and

the child.

The above analysis shows that the country has igcaf health professionals. The
implication is that the country is likely to conti@& experiencing poor health indicators.
Therefore, for the country to be able to providaldqu healthcare to its population, it
may need to expand and increase the number ofhhpatsonnel. This will therefore

require adequate resources from all the stakelmlder

2.2.3 Health Financing

Health infrastructure, personnel, and drug and kemprequire to be financed in
adequate amounts across all counties in order heewae equity in health outcomes
throughout the country. As mentioned earlier, friag is a key input into the health
production function of a household or a countryefEhare several sources of health
financing in Kenya, as highlighted in MoH (2009Bjhe major ones include households

(37%); donors (31%); government (29%) and privat@ganies (3%) (See figure 2.1).
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Figure 2.1: Sources of funds for health financingn Kenya in 2005/06

Public Donors
29% 31%

Private

Companies
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Local Foundations
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Households
37%

Source: MoH (2009b)

Government funds are allocated to the MoH for nemtrand development expenditure,
which includes remuneration of health personnetcipase of drugs, medical supplies
and infrastructure development. However, the cbation of the government (29%) has
been lower than that of the households (37%) thHroug of pocket (OOP). Therefore,
the contribution of each player in health financhgs a lot of implication on access to
healthcare. For instance, with over 37 percenteaithcare burden borne by households,
it implies that many are constrained from accessieglthcare. The high out of pocket
payment is as a result of the change of governmpelity from free healthcare to a cost
sharing policy, where households pay for their theake at each hospital visit. Also, the
charges demanded in both private and governmentatihities, make households the
biggest financiers of healthcare in Kenya. Givea financing arrangement, is it likely
that a household diverts its resources from sagt fochealthcare? The irony is that drugs

can only be effective if taken with food. Thus, @We have cases where expenditure in
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healthcare is ineffective because of lack of othesources like food? Should the

government therefore provide drugs and househaotusde food and/or proper diet?

The total contribution of the government’s finartoehealthcare for the last three or so
years is shown in Table 2.4. The aggregate fingnewel of the MoH stood at about Ksh
44 billion (approximately 4% of government budget)2010/11 financial year. This
represented a 28 percent increase from 2008/0%ledewever, this was still below the
global financing commitments that the governmerg badertaken. This includes the

Abuja declaration of allocating 15 percent of gowveent budget to health.

Table 2.4: MOH Total recurrent and development expaditure (Ksh million)

2008/09 2009/10 2010/11
Compensation to employees 14,368.2 16,294.8 201324.
Use of goods and services 8,759.4 9,586.7 8,821.1
Grants, transfers and subsidies  7,515.2 6,769.4 6987
Acquisition of non-financial 846.0 3,838.4 5,185.25
assets
Total expenditure (Gross) 31,888.8 36,489.3 44,160.

Source: MoH (2012)

In Kenya, the recurrent and development health moipgres amounted to about 4% of
the government budget in the year 2010/2011. Thisstates to per capita allocation of

about USD13, equivalent to Kshs 1,100 per persoryga (MoH, 2012). Also, from the
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allocation, a large proportion goes to recurrenpeexitures, most of which cover
personnel emoluments. The implication of this pattef funding manifests itself in poor
guality services and frequent shortages of essdenpats (e.g. drugs) to health delivery.
It is expected that better financing of healthcsgevices will have a positive impact on
health outcomes, that is, mortality and morbidayes. However, given the scarcity of
resources, focus should also be on improving effecéss of the little resources coming

from the government and households.

Although the total government health expenditu@eased from USD6.52 per capita in
2003/04 to about USD$13 in 2010/11, the MinistnHefalth’s total expenditure, both as
a percentage of total government expenditure (6%)as a percentage of gross domestic
product (2%) has been very low (MoH, 2012). Theegoment’s health allocation, at an
average of 6 percent of the total budget, alsc fsifiort of the Abuja Declaratith in
which Kenya and other African governments pledgedaltocate 15 percent of their
national budgets to healthcare. This low fundingcés households to resort to out-of-
pocket financing of their healthcare. Many housdbiohave avoided government
facilities due to inadequate services. The heakberditure and utilization survey of
2007 noted that the main reason for avoiding therest provider is unavailability of

drugs (MoH, 2009a).

Essential drugs and supplies are critical ingradief a well functioning health service
delivery system. Patients perceive healthcare ingohne availability of medicines. The

low availability is blamed on inadequate resouraldscated for purchase of drugs and

% In April 2001, heads of states of African Unioruotries met and pledged to set a target of allngadi
least 15 percent of their annual budget to imprine health sector. They also urged donor countdes
"fulfil the yet to be met target of 0.7 percent tifeir Gross National Product (GNP) as Official
Development Assistance (ODA) to developing countrie
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medical supplies. During the Second National He8M#ctor Strategic Plan (NHSSPII)

period, budgetary allocations for drugs and supdbgged behind salaries allocation. It

accounted for about 30 percent of annual costhekix major expenditure components

as shown in Table 2.5, whereas salaries take upsppately 37 percent.

Table 2.5: Six major health expenditure component@Kshs Million)

Lab tests & Total
Drugs &/|other Beds &|Allocated annual
Fiscal year | Salaries [supplies |investigations |meals |overhead | M&E |cost
2006/07 27,655 23,361 4,887 6,541 9,07 3,025 74,544
2007/08 30,236 | 25,367 5,835 6,79 10,283,412 | 81,882
2008/09 33,277 27,317 6,597 7,207 aa,1 3,720 89,276
2009/10 37,185 | 30,797 7,259 7,809 12,457 52,1 99,660

Source: MoH (2005)

The low allocations to drugs and medical suppliect health outcomes negatively,

including burdening the households financially. Foestance, the government policy

states that medical care for children under-fivd arpectant mothers is free. However,

enough drugs and medical supplies are not availablgovernment facilities. Thus,

households would have to look elsewhere for privegetor providers of drugs and

supplies, whose prices are high and sometimesandatile Hotchkisset al, 1999)
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2.2.4 Immunization

Immunization is one of the key inputs to the prdouc of health because of its direct
impact on child health outcome indicators like mifachild and under five mortality.

Immunization plays a very important role in dealwgh preventable diseases. This is
because it does not only provide long-term defavee life-long diseases, but also gives
confidence to a household that their child’s rigk dertain diseases has been fully
minimized. Mwabu (2009) provides evidence on thenglementarity hypothesis that
when one risk is removed (by the government thraoghunization) the household has

an incentive to invest in health and reduce otlegatth risks.

Overtime, the immunization coverage has improvedtha country. However, the

coverage in some regions has differed significafittyn others. For instance, as Table
2.6 shows, Nairobi had about 99 percent full immation coverage in 2011, whereas
Rift Valley had the lowest at 71 percent followegdNyanza at 76 percent. Relating this
scenario with under-five mortality rates, the Kerpamographic and Health Survey
(KDHS) 2008/09 reports that Nyanza had the highesttality rate at 149 per 1,000 live

births, whereas Central, with an immunization cager of 86 percent, had the lowest

under-five mortality rate of 51 (KNBS and ICFMacgf)10).
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Table 2.6: Full immunization coverage rate of childen under-one year

Province 2007 2008 2009 2010 2011
Nairobi 78 74 83 96 99
Central 85 86 92 96 86
Coast 78 75 71 87 80
Eastern 78 64 80 83 91
North Eastern 81 89 67 57 76
Nyanza 66 75 79 79 76
Rift Valley 70 64 71 70 71
Western 68 66 85 90 84
Total 73 71 78 81 80

Source: GokK, 2012

From the analysis of distribution of health facd# by region (Table 2.2), Rift valley,
Central and Eastern provinces had the leading nisrdfénealth institutions. Save for the
Rift valley, full immunization coverage (FIC) hasdn over 90 percent at one time or the
other in Central and Eastern, and the mortalityelevin these regions have been
impressive relative to other regions. This showat tinere could be some correlation
between health facilities (inputs) and mortalitydks (health outcomes). Also, there
could be some other underlying factors that hindsgions like Rift Valley from
exploiting the available health resources. Somthes$e factors have been identified in

the past health expenditure and utilization sunangled to heterogeneous outcomes.

From the 2003 and 2007 health expenditure ancdatitin surveys, households identified
several factors that hinder their access to heaiéh@lmost at the same proportion in the

two periods, these factors included lack of monmllowed by practice of self
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medication, and the long distance to the nearestiggr as shown in Figure 2.2 (MoH,
2003 and 2009a). Self medication is preferred bypyraecause they cannot afford the
consultation fe€s charged in many health facilities including thetcsharing fees. Other
reasons for not visiting health facilities and irapan health indicators include religious
and cultural reasons. This should not be ignoredny health policy because they may
render whatever amount invested in health irreleviaor instance, the government may
procure vaccines for immunization but a househ@flises to immunize their child

because of religious inclinations.

Figure 2.2: Reasons for not seeking medical care
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& S 02007

Data Source: MoH, 2003 and 2009a.

5 This may be as a result of scarcity of healthgssibnal in some localities.
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2.3 Indicatorsof Health Outcomes

The health of a country can be measured using aeumf indicators including life
expectancy, infant mortality, and under five motyalThe argument has been that these
indicators provide a good reflection of the statdishealth provision in a country. In
addition, the indicators are considered a reflectod the level of development of a
country’s health system. Kimalet al. (2004) note that infant mortality is affected by

both the quality and quantity of healthcare avadab

The infant and under-five mortality are consideggabd indicators of health status
because of the assumption that a developed heaiténs first gives priority to the health
of the vulnerable, especially children. Hence, nfler-five mortality is high, it is likely
that the health system is poorly developed. Howeuaderneath these indicators are
other key drivers of health status in the natureh@dlth inputs like health facilities,
personnel, finance, drugs, and medical supplieterAfivesting a lot of inputs in the form
of health infrastructure, personnel and finances iexpected that investment will have

positive effects on the health indicators.

2.3.1 Life Expectancy

In Kenya, life expectancy numbers have not beersistent since independence. It is
expected to be increasing as the country advamcesanomic development. This was
the case since independence up to the mid 1980sn$tance, the Kenya census reports
show that by early 1980s, life expectancy at bivets above 60 years in Kenya, reaching

62 years by 1984. However, by the year 2000, itdedined to below 50 years and only
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started rising to above 50 years in 2005 (FiguB). 2t is now slightly above 55 years

(GoK, 2001 and 2010a).

Figure 2.3: Life expectancy at birth in Kenya

Life expectancy in Kenya
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1999 2002 2003 2004 2005 2007 2008 2009

—e— Male 54.1 44 48.1 48.5 51.1 55.24 54 57

—#— Female 55.3 46.4 46.3 46.5 53.1 55.37 55 58

Kenya 54.7 45.2 47.2 47.5 52.1 55.31 54 56

Years —e— Male —®— Female Kenya

Data sources: Kenya Human Development Reportyusri

The decline in life expectancy before the year 2082 been attributed to emergence of
diseases like HIV/AID®, malaria, and tuberculosis (TB) among others. iRistance,
after the discovery of HIV/AIDS in Kenya in 1984s iprevalence started rising from
about three percent in 1989 to 13.4 percent in 28@Q@he same time, life expectancy
declined from a high of 62 years in 1984, to a w5 years in 2002. This shows that

the health system encountered a shock that it aootidleal with successfully. However,

% Human Immunodeficiency Virus and Acquired ImmurefiBiency Syndrome
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since 2002, life expectancy has started to risthadight against HIV/AIDS, TB and
Malaria has been taken a notch higher. Antiretedv{iARVS) have become readily

available, and malaria and TB treatments have hagy subsidized by the government.

Life expectancy has been higher for women than mehe recent past. Some regions
have higher life expectancy than others. For irgtarCentral province has a life
expectancy averaging 64.2 years, with females negcB8 years as of 2009, while
Nyanza province has the lowest at 44.8 years widlesat 41.7 years (UNDP, 2010b).
Whether this is correlated to the amount of resesitbat are invested in these areas is a
research issue. However, we know that Nyanza pecevims 11 percent of the health
facilities compared to 18 percent found in Cenmalvince; immunization of below 80
percent for Nyanza and above 80 percent for Certitdlabove all, HIV prevalence has

been consistently high in Nyanza.

2.3.2 Childhood Mortality

A look at other child health outcome indicatorselikeonatal, infant and under-five
mortality rates indicates that in the last deca@80Q-2010), there has been an
improvement. The infant and under five mortalitfesahave improved from highs of 73
and 116 per 1,000 live births in 2,000 to 52 andegpectively, in the year 2011 (Table
2.7; 2.8 and Appendix Table A2). The decline hasnbattributed to improvement in

preventive healthcare whereby on average, full imzation coverage (FIC) reached 80

percent in 2011 (Table 2.6). In some regions lilkat@l Province, the FIC is on average
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about 90 percent whereas in other provinces likestéd/e and Nyanza, the rate is on

average 58 percent and 65 percent respectivelyhddidecade (Appendix Table A3).

Table 2.7: Performance of health status indicator2008/09-2010/11

Indicators Base year | Actual Actual Actual Target
(2007) 2008/09 2009/10 2010/11 2010/11

Under 5 mortality | 92 74 74 74 45

Maternal 414 488 488 488 200

mortality

Immunization 71 77 77 77 90

coverage

HIV prevalence 7.4 6.4 6.4 6.4 6.4

Source: MoH (2012).

From Table 2.8, all the measures of childhood nhbytaegistered an improvement
between the year 2003 and 2008/09. For instanciée Wie neonatal reduced minimally
from 33 in 2003 to 31 in 2008/9 according to theadaom KDHS, under-five mortality

reduced drastically by almost half during the sgmeod. This raises curiosity as to

whether the two health outcome indicators are driwethe same or different factors.

Table 2.8: Childhood mortality

KDHS 2003 KDHS 2008-09
Neonatal 33 31
Post-neonatal 44 21
Infant 77 52
Child 41 23
Under-five 115 74

Source: MoH (2010b)
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During the same period, there was an increase duyddary allocations, immunization
coverage, and an increase in health facilitiese@afly associated with funding from the
Constituency Development Fund. However, the cadirlabetween the increased
investments in healthcare and the improvement ildl ¢tlealth outcomes in Kenya is yet

to be introduced into government health statistics.
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CHAPTER THREE: THEORETICAL AND EMPIRICAL

LITERATURE

3.1 Theoretical Literature

This study is informed by the human capital theupneered by Schultz (1961), Becker,
(1962) and Grossman (1972) and discussed furtheubsequent studies by Rosenzweig
and Schultz (1983), Nixon and Ulman (2006), Maclefiet al. (2007) and Mwabu
(2007). The human capital theory at the level @& thdividual regards health as a
commodity which the individual will wish to consuna@d maximize subject to his/her
budget constraint, given a number of endogenous exdgenous variables or

characteristics, which have an impact on an indiai@ health.

In this case, health is a commodity produced usergpus inputs. Various studies like

Nixon and Ulman (2006), and Thorton and Rice (20@8glyze health status through the
production function, where health is an output dfealthcare system, which is produced
through inputs to that system. In this case, heatienditures that proxy medical care,
constitute health inputs, whose outputs from thalthesystem are the resultant health
outcomes measured through life expectancy andhatoldl mortality. This analysis takes

the macro focus where health is viewed as an ‘dusay of a healthcare system, which

is influenced by the ‘inputs’ to that system.

Another human capital model adopted in variousistithcludes the ‘investment model
of demand for health’, which deals with a theoldtiand empirical investigation of the
demand for the commaodity ‘good health’ (Nixon anlindn, 2006). This model regards
health as a capital good that is inherited and elggtes or deteriorates over time.
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According to this theory, investment in health ipmcess in which medical care is
combined with other relevant factors to produce t@alth, which in part, offsets the
process of deterioration in health stock. If theviealth is not produced, the health stock

tends to zero, and finally results to death.

The above models of human capital are however rftgreht in the sense that the
variables employed in their approaches are the sdime approaches are also of the
production functions category. The fundamentaledédhce, however, comes in when the
analysis is at the macro and micro level (Nixon dsidhan, 2006). For instance,
empirical studies show that health is a luxury gabthe macro level, whereas studies at

the micro level show that it is a necessary good.

As per the human capital theory put forward by Gnagn (1972), an increase in health of
a community is an asset. The productivity of hoosdh living in such a community
increases. Increased productivity may lead to nmceme. More income may lead to
increases in wealth. This can eventually lead teepy reduction, especially if the
production structure in such a community is profpadowever, if the prevailing
conditions are such that the level of inequalityhigh, the returns to production will
depend on who holds more productive assets, heonce wealth. Normally, the poor are
deprived of productive assets. Hence, the returintoeased production in a given

community is biased towards the non-poor.

Investments in human capital are derived from edperes in health and education and
the wealth accumulated by households and commsner time. Health is a capital
good, which enables individuals to engage in labmarket and hence contribute to

production of goods and services. Good health asae the chances of people to work
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more hours and hence increase labor supply. Instesfneducation, health may be
positively related to the level of educational att@ent. Thus, healthy children are
expected to demonstrate less school absence aodl skbp-out. Healthy individuals are
also inclined to have more savings than individugspoor health. Savings will

eventually increase investment opportunities anttéédave future influences on income

and wealth.

Several studies have also noted the utility derivech health (Rosenzweig and Schultz,
1983; Ajakaye and Mwabu, 2007; Mwabu, 2007; and hdabachet al, 2007). Most of
the studies note that as a consumption and a tgpitd, health directly contributes to an
individual's utility and also goes into the humaapital formation. This has been
reflected well by parents’ human capital investradot their children in the expectation
of deriving future utility through their children'support in old age. Utility comes from
the fact that good health status is enjoyable arables individuals to enjoy work and
leisure activities. Their productivity is expectad be high because they would
experience fewer sickness absences and devoteanergy to work. As Mackenbaeh
al. (2007) notes, ill-health negatively affects lalsopply. And permanent illness has a
larger effect on the number of hours worked thampierary illness, with the effect being

larger for men than for women.

Health has also been identified as a key determifactor in utilization of healthcare.
Healthcare is an investment in health, hence beiteess to adequate healthcare is
associated with better health and higher levelhedlthcare use (Mackenbaeh al,

2007).

39



Therefore, this study appreciates the theoreticgliraents put forward in relation to
production and investments in health. The problémmaad of determining the impact of
health expenditure on health outcomes howeverngl with the human capital theory,
because households would wish to consume all tradthhavailable but they face
budgetary constraints. Hence, it is expected thateffect of the budget constraint is

reflected in the health outcomes, measured threhdddhood mortality.

3.2 Empirical Literature

The debate on the impact of public spending andoooés keeps on attracting attention
in policy circles. This is more so for social spegg which on one hand, there are
arguments for its positive impact on the economiigras on the other side of the
research divide, there are arguments that it hasmpact on growth or even health.
Different authors (e.g. Mackenbaehal, 2007; Nolte and Mckee, 2004; Cremieabal,
1999) have used different measures of health owcamthey estimate the effect of
health expenditure on health outcomes. Most stu@ies Oleche, 2011; Martiat al
2008 and 2007) have used one or a combination di€ators as a proxy for health
outcome, which include life expectancy, infant rabty and/or under five mortality

rates.

Research studies on the area of healthcare expemndihd health outcomes use infant
mortality rates and/or life expectancy at birth dependent variables (Oleche, 2011;
Nixon and Ulman, 2006; Cremiewet al, 1999). However, other studies (see Nixon and
Ulman, 2006) have used health expenditure as depéndiriables because they had
different issues to be investigated. This inclubealth expenditure as a share of gross

domestic product (GDP) or per capita health expgargli In terms of explanatory
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variables, Nixon and Ulman (2006) document thabme and health expenditure has
been used in past studies, although the correlatetween the two variables is
sometimes high. Other explanatory variables inclialthcare variables (such as
physicians, nurses, beds, etc); dietary consumptianiables (such as alcohol
consumption, tobacco, and fat intake); demogra@nd economic variables. Other
variables considered include decentralisation @oefft, political rights, and proportion

of workers in formal employment (Subramanian andr@@zg, 2009).

Nixon and Ulman (2006) review studies that havewshdealth expenditure as a
significant explanatory variable for at least omalth outcome in about 12 of 16 studies
that were examined. Other studies in the literatimend income as a significant
explanatory variable (ibid). In some studies, ‘ddécaization coefficient’ posted

significant results showing that fiscal decentetlisn leads to a decrease in infant
mortality rate. Many studies have found Pharmacalgxpenditure to be significantly

and positively associated with both child and atehlth outcomes.

Mackenbachet al (2007) carried a study in the European Union (EtJexplore the
economic implications of health inequalities. Tiedy covered the economic impact of
socioeconomic inequalities in health and its measent, including how large the
socioeconomic inequalities are in the EU. The mewhmgy followed in Mackenbacht

al. (2007) is one that has been developed in epidegydhat estimates the burden of ill-
health. It is based on the Population AttributaRlsk (PAR) concept, which compares
the current situation to a hypothetical situatibatteveryone should have. For instance,

in Mackenbach’s study, the PAR approach was useddess the burden of ill-health that
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is attributable to the fact that about half of g@pulation has (the poorer health status

corresponding to) a lower socio-economic status tha upper half of the population.

In a similar work, Subramanian and Canning (2008dudata from a National Family
Health Survey carried out in India. It containetbrmation on individual characteristics
and mortality. The explanatory variables for thetitdy were at three levels: individual,
household and state. The variables of interest Usedhe study in the individual's
category were age and sex. For household, assex igdintile, religious affiliation,
residence (urban, rural), and access to safe watesanitation (divided into piped, well,
other sources and whether private or public). State included government spending on
medical expenses and public health. Out-of-pockpérses were also included as a state

level explanatory variable.

Subramanian and Canning (2009) used multileveliptokestimate the effects of health
spending at state level, on the probability of desdtthe individual level. They argue that
the multilevel probit model is advantageous becatissmultaneously considers the
household and individual-level predictors, whildoaing for non-independence of

observations within groups.

From Subramanian and Canning (2009) study, thablkriof interest is a binary response
(dead or not) for an individualin clusterj.

Therefore, assuming the binary response] ys Bernoulli distributed with

probabilities’ : yi ~ Bernoulli (1/%). If "= P (yi =1) denotes the probability th¥ i

individual is dead, the probit model is represeraed
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q)_l(”ij) = ao+z (ﬂk)(ijk)"'Z(% Z )+ Z(Tkl)(ijkzjl ) Flgje e (3.1)

Where dD‘l(nij) is the inverse cumulative distribution functiohtbe standard normal

andi andj refer to the individual and cluster, respectively;

a, = the probability of death for the reference group

7, = probability that the individualin cluster] is dead,

B, = the coefficient of th&" individual explanatory variable;
Xy = thek" individual/household-level covariate;

¥, = the coefficient of thé" state explanatory variable;

Z;x = thel™ state-level covariate;

T, = the coefficient of the cross-level interactiemts;

Uy = the error term;

Equation 3.1 is estimated in Subramanian and Cgn(@009) using the probit maximum
likelihood estimator (MLE). However, their studyessa two-stage probit regression to
control for endogeneity of public spending, whereiythe first stage, they look for an
instrument as is conventional and in the secongkstiiey use the predicted value of the
health spending. Their study found that an increageublic health spending decreases
the probability of death, especially for the youagd the elderly. In addition, other
factors like household poverty status, locatiorredidence (rural/urban) and access to

toilets facilities affect mortality.

Studies by Nolte and Mckee (2004) and Cremieux 9)19®ted that lower healthcare
spending was associated with an increase in infatality (poor child health) and a
decline in life expectancy, and the relationships wadependent of a number of (socio)
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economic and lifestyle variables. The study docusienome findings that estimated that
a 10 percent reduction in healthcare spending wsscated with higher infant mortality
of about 0.5 percent and lower life expectancy ahénths in men and 3 months in

women.

After estimating three models of the relationshiptween health expenditure and
outcomes, Nixon and Ulman (2006) found that he@ipenditure, the number of
physicians and nutrition, have a positive relatopswith health outcome, hence are
significant determinants of male life expectancyn @e other hand, pollution is

significant but has a negative effect on healtlconie and hence male life expectancy.

One of the main findings in the Nixon and Ulman &P analysis is that with the
exception of infant mortality, the predominant detmants of both male and female life
expectancy are the unaccountable salient variadmescountry-specific characteristics
contained in the constant term. Thus, Nixon and &ir(R006) conclude that healthcare
expenditure made a relatively marginal contributit;m the improvements in life

expectancy in the EU countries over the periodnalysis.

Martin et al. (2008; 2007), in studies on the link between theare spending and health
outcome in England found that this link exists. yhenalyzed the extent to which
additional healthcare expenditure yields patiemtelies in the form of improved health
outcomes. For instance, they found a strong peslink between expenditure and lower
mortality rate and especially expenditure on cartategories of diseases. Their analysis
also concluded that regions with high health nesu$ poor health outcomes tend to

attract high levels of healthcare spending.
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Mackenbactet al (2007) note that in the European countries, suitisil inequalities in
health within population existed at the start af 1" century. People with low level of
education, low occupational class, or low levelsnobme tend to die younger and had a
high prevalence of diseases. Hence, if all persomsid have the corresponding high
educational levels, it would decrease the numbefGeheral Practitioner's (GP) and
specialist visits by 16 percent in EU, and the nemdf nights in hospital by 22 percent
in all persons aged 16 years and older. The sthdgetore concluded that mortality
levels are higher among those in less advantaged-soonomic conditions, regardless
of whether socio-economic position is measured dycation level, occupational class,

or income level.

Mackenbachet al (2007) continues to show that inequalities in taldy (and hence
health inequalities) exist among women as theyndmeén. They noted that most studies
on health inequalities (as measured through mtytalhave mainly focused on adults
particularly middle aged men and women. Howevegrdhare inequalities in other ages
as well, that is, for the young and elderly. Theref starting with young adults (30-39
years old), relative health inequalititsdecrease gradually with age but absolute
inequalities® increase consistently with advancing age, andhréheir highest values
among the old (+90). As a result of the differenoeshe risk of dying as observed at
various ages, those from lower socio-economic ggdepd to live considerably shorter
lives than those with more advantaged positionss $hems to be confirmed by a UK

report on health inequalities, which found that gedrom high socio-economic classes

" Relative means rate ratios comparing a lower ahnidtger socio-economic group.
18 Absolute means rate differences comparing a lamera higher socio-economic group.
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(for instance) who smoke, live longer than thosenfiower socio-economic classes who

smoke (House of Commons, 2009).

Mackenbactlet al (2007) found an association between lower eashargl poor health.
The study notes that people with “very poor” healidre about two times less likely to
participate in the labor force than those with Ywgood” health. Also, persons with
“very good” or “good” health had about four timegler earnings than those with
“poor” and “very poor” health. The difference issalcaused by the number of hours
worked among the economically active persons. Regigith more population in the
lower socio-economic group will generally have lowetput than regions concentrated
with population in higher socio-economic group. Eenthe endowed assets are likely to

influence health outcomes in these regions.

Government investment in health promotes governmsavings. A study by Mackenbach
et al (2007) found that there is a direct associatiamd( hence reduction) in
unemployment and disability benefit, when there iamprovements in health resulting
from higher public expenditure in the health seciidre study found that there was an
association between poor health and receipt of pfegment benefits. People with “very
poor” health on average receive about 20 times rdmability benefits than those with

“very good” health.

Generally, Mackenbacht al (2007) note that health inequalities are larghlg to the
unequal distribution of health determinants betweeople with different positions at the
social hierarchy. Their study notes that peopléhanlower socio-economic positions are
more likely to adhere to unhealthy behaviors siebmoking, inadequate diet, excessive

alcohol consumption, and lack of physical exercideus, they more often suffer from
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disease and disability. Mwabu (2007) documentsesnad from literature that shows that
positive behavioural changes (e.g. quitting smolkingvercoming addiction to alcohol)

is associated with better health, just like the afsmedical care.

It is also rightly observed that poor health wassistently related to visits to doctors and
health facilities. Mackenbadadt al. (2007) found that people with “very poor” healtthd
more than 6 times more GPs visits and more thamé&stmore specialist visits than those
with “very good” health. However, in Canada, Cremxiet al. (1999) found that higher
income groups have a higher consumption of spstiakrvices, despite their better
health than lower income groups. Their better heaedtuld be associated to the fact that
they have better access to specialist services.|dwer income group uses more of
physician consultations than specialist servicéss Ts the same case as in Netherlands,
where the use of family physician services is 8#&cea higher among lower income

groups (Mackenbacét al, 2007).

Nixon and Ulman (2006) used a production functiod defined two models on health
expenditure and health outcomes, with life expestaand infant mortality as proxies for
health outcome. They run econometric analysis @iread effects model conducted on a
panel data of 15 European Union countries overpdeod 1980-1995. The general
finding from their study was that increases in tiezre expenditure led to significant

improvements in infant mortality, but marginallylif@ expectancy.

For the model of life expectancy, they found thatlth expenditure and number of
physicians has a positive and significant relatigmsvith health outcome. In terms of
gender, the two variables were significant deteamis of female life expectancy. When

Nixon and Ulman (2006) estimated the infant maigafhodel, they found that health
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expenditure and number of physicians were the @mjyificant determinants in the
reduction of infant mortality for the different Edountries. From Canadian data,
Cremieuxet al (1999) was able to show that lower healthcarendipg is associated
with a statistically significant increase in infantortality and a decrease in life

expectancy in Canada.

Okurut (2009) carried out a study on the deterntisah birth weight in Botswana, in the
general context of demand for reproductive heafthcalhe study employed an
instrumental variable (two-stage least squares &)3hodel and a utility maximization
framework, which this study is borrowing from (9devabu, 2009). This study presents
the demand for reproductive healthcare in a utiitgmework, where the utility

maximization behavior of the mother is defined as:

U = UK Y, H oo et 322

Where
U = Utility derived from consumption of goods, inding reproductive health;
X = Health neutral goods that only yield utility somother but have no direct
effect on reproductive health status of the mother;
Y =Health related goods or behavior that yieldditutto the mother and also
affects birth weight;

H = Reproductive health status of the child, meadiny birth weight.

Okurut (2009:8) estimates the following structuemjuation, which defines the birth

weight production function.
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B =Wih + AMF € vt 3.3

Where

B, M, is birth weight, and immunization status of the hastrespectively;

w; = a vector of exogenous variables;

0, p, and ¢ = vectors of parameters to be estimated, and trldace term,

respectively.
The study found that socio-economic characteristitsa household positively and
significantly influence the birth weight of a child’his includes the positive and
significant effect of mother’'s and husband’s legéleducation on birth weight. This is
associated with the fact that educated mothers bater information that influences
their behavior towards nutrition and pre-natal ardenatal care, and the educated
husbands are better informed on the advantagebkeaf wives utilizing reproductive
health services. Mwabu (2009) similarly found thlaé health input of the mother

contributes to child health (measured in birth vaéig

In Kenya, Kiringai (2006) documents a number ofdsts (e.g. Gupta, Clements and
Tiongson, 1998) that have looked at the relatigndetween public spending and
outcomes. This includes the impact of public spegdin outcomes like health status and
education attainment. As noted by Kiringai, there aguments that public provision of
services could lead to ‘crowding out’ of privatev@stment and provision. Hence, the
marginal effect of public expenditure becomes rutgle. It could also be the case that
public spending could be ineffective due to amotigeo things leakages and weak

institutional capacity (ibid).
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Government expenditure has however been considgeyeah enhancer to private sector
activities. Therefore, government spending is $aitnprove private sector’s capital and
labor. For instance, public spending affects lalpooductivity through knowledge
accumulation and healthcare (Kiringai, 2006). Kgannotes rightly that public spending
can affect the volume of labor supplied throughimipact on the state of health. Public
expenditure on the healthcare system is expecteediace illness and absenteeism, and

hence increase the quantity and quality of labor.

A study in Kenya by Maina (2006) examined the iraddjes in financing and delivery of

healthcare and the extent to which the poor batkfitom public spending. The study
used the Benefit Incidence Analysis (BIA) tool, aiimeasures the net unit costs of
providing any service. The tool basically measwbs gains from public spending and

is given by the following formula.

(Annualtotalcostsof publicprovisionof service) (proceed$rom userfees)
Annualnumberof unitsof theservicegprovided

BIA =

The study analyzed the public health spending d agethe out-of-pocket spending.
Maina (2006) established that the poor suffer flugher morbidity and mortality rates;
however, they are less likely to seek medical ednen ill due to the high cost of care.
The study also found that in Kenya, there is paogdting of public spending on curative
care. Hence, the study focused on the provisioheafthcare services to the poor and
recommended the need for reallocation of healtrouregs towards services used

primarily by them.
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An analysis by World Bank (2009) on poverty andguaity assessment in Kenya also
focused on health spending from the perspectivposkrty and inequality. The study
used data from the 2005/2006 Kenya Integrated Hmldeand Budget Survey (KIHBS)
alongside fiscal data. Using the BIA tool, the stuchlculated the unit costs in
government health facilities by making use of slhatiealth budget. Like Maina (2006),
the World Bank study looked at the distribution be&nefit incidence by quintile. The
findings of the two studies were almost similaroppeople gain little directly from the
significant spending on the highest level of hezltle delivery, since they hardly use
referral hospitals. Also, the poorest 40 percenthef population gain 40 percent of the

primary subsidy.

Oleche (2011) estimated the effect of out of potiestith expenditure on mortality level
in Kenya. The study used the household expendémndeutilization survey data of 2007.
The study estimated a linear probability equatiod a probit model of child health. The
major findings of the study were that a percentagesase in out of pocket expenditure
in health is associated with a decrease in moytédiel by 0.16 percent. Also, a full
subsidy on user charges per visit or on the heafthts used to produce health services

decreases mortality level by 0.51 percent.

3.3 Overview of the Literature

Different authors have used different measureseaiith outcome as they estimate the

effect of government health expenditure on healttt@ames. Most studies have used one
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or a combination of indicators as a measure ofthealitcome, which includes life

expectancy, infant mortality and/or under five nabty rates.

Nixon and Ulman (2006) show that majority of stwdien the area of healthcare
expenditure and health outcomes use infant mortadtes and/or life expectancy at birth
as dependent variables. However, other studies hesesl health expenditure as
dependent variable. This includes health expereliag a share of GDP or per capita
health expenditure. Explanatory variables usedudelhealthcare variables (such as
physicians, nurses, beds, etc); dietary consumptianiables (such as alcohol

consumption, tobacco, and fat intake); demographtceconomic variables.

Whereas Nixon and Ulman (2006) used a productioction framework in their study,
their analysis was at the macro level and covete@&uropean countries. This study is a
micro level study based in Kenya and uses housetiald set. It considers neonatal,
infant, and under-five mortality as a measure dfldhealth outcome unlike in Nixon and
Ulman (2006), whose proxies are infant mortalityl dife expectancy. Their study also
recommends further research in exploring the caligalbetween health outcome and
health expenditure, because of conflicting resaitd methodological issues that need to

be addressed.

Findings from Nixon and Ulman (2006) show that Hezdre expenditure made a
relatively marginal contribution to the improvemenn life expectancy in the EU
countries over the period of analysis. They howdaded to consider that household
expenditure on health, directly or indirectly, adlmites a synergy to government
expenditure in health, as we hypothesize. Henceir tstudy did not consider the

interaction effect of household and government siments in health. Nixon and Ulman
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(2006) conducted their study in EU countries whack more developed, and the results

can differ significantly with findings of a studybed in a low income country.

Mackenbachet al. (2007) focused more on health inequalities in H\¢, especially

comparing those from lower socio-economic statud #iose from higher economic
status. They used personal income and assets asdasure of economic impact on
health outcome. However, they failed to estimatatvgmoportion of the income or assets

was going to health. Their study was also macredbas

Okurut (2009) and Mwabu (2009) are among the feild diealth studies carried out in
Africa but on the determinants of birth weight imtBwvana and Kenya respectively.
Whereas the studies found that characteristichefmother have an impact on child
health (proxied by child weight), they failed toncect that the positive effect of
immunization is because of government expenditgether with the household playing
their role by agreeing the uptake of immunizatiddkurut (2009) employed an

instrumental variable (2SLS) model and a utilityxmaization framework, which this

study is borrowing. However, we employ the confuwiction approach to investigate the

impact of household and government health expereddn child health outcomes.

In Kenya, Kiringai (2006) looked at the impact aflyic spending on outcomes like
health status and education attainment. The stulih¢as was macro and on public
spending in general, whereas this study’s focie&th spending at the household level.
Other studies on public spending in health inclitdé@na (2006) and World Bank (2009),
who estimated the benefit incidence from publicnslyeg on health. These Kenyan
studies did not attempt to establish the healthcaues from the government

investments. The focus was also on the poor thowghknow that health has a
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characteristic of a public good in the sense thatoatbreak (say polio) can have
devastating impacts, whether it is from a poor ono@-poor household. This study
examines the impact of the government resourcealtn on health outcomes of all
households (whether poor or non-poor). It alsonesties econometrically, the impact of
health inputs on health outcomes, whereas Main@génd World Bank (2009) used

BIA approach.

Oleche (2011) considered out of pocket expendifisréhe major health input into child
health. This study failed to recognize the completawgty effect of household health
expenditure (HHE) and government health expendif@GteE), yet HHE and GHE alone
may have no or limited impact on health outcomdsoAwhereas Oleche (2011) makes
use of a structural Linear Probability Model (LPNhjs study in addition employs the
control function approach (CFA) to control for bo#mdogeneity and heterogeneity

biases.

As already emphasized severally, this study is abwieffect of health inputs on child
health outcomes. Using KIHBS, the dependent vaiablmortality at the household
level but the treatment variables (household andegoment health expenditures) are
both at the household and county levels. Whereash@l (2011) has assets and income
(land acreage) as the main control variables, thdysfails to recognize the role of

government investments in health.

Whereas many of the reviewed studies show substantork has been done in
estimating the impact of household and governmegpemrditures on health outcomes,
none has analyzed the joint effect of both expenelst Some of the previous studies in

this area focus on government expenditure, someasehold expenditure, but none has
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tried the interaction of the two to try and estsiblwhether there is complementarity

between household and government health expenslitureducing child mortality.

Many studies have taken the macro level approableyevwe know health is taken as a
luxury good (Nixon and Ulman, 2006); this studycds is the micro level, where

household level analysis shows that health is @ss#ty (Costa-Font et al, 2009). In
Kenya, there are those studies that have estintagedenefit incidence from public

spending on health, but without looking at the igtpan health outcomes. Others have
studied mortality determinants, ignoring the fdwttthe risk of death of a child declines
with age, and is influenced by the social and enoostatus of the mother.

This study makes a contribution by filling theséormation gaps in the above research
areas using household data, enriched with coungl-léata. The study also establishes
for the first time in Kenya the complementarity weeeén household and government

health expenditures in the promotion of child healt
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CHAPTER FOUR: ANALYTICAL FRAMEWORK AND

METHODOLOGY

41 Analytical Mode

The analytical framework for this study is basedtba household health production
model developed by Rosenzweig and Schultz (1988}oAling to this framework, there
is a direct, structural relationship between the osan input such as medical care and
the health of an individual. However, the utilizetiof that input is constrained by its
access due to among other things, price, avaiftgbdnd household socio-economic and

demographic characteristics.

We know from Grossman (1972), Rosenzweig and Sci{ufi83), and Mwabu (2007),

that health is partly produced through consumptibrhealth inputs, which could be

marketed or non-marketed. Investments in healthtalapre produced by households
through a health production technology that combitme, medical care, food, physical
exercises, housing and recreation, among othertangthat is, individuals use these
inputs to produce health. Therefore, when housashalid the government set aside
health funds, it is to provide medical care thahtgbutes to investments in health.
Hence, both household and government health exjpeesibecome part of the health

inputs.

In modeling the demand for health inputs, this gtéollows Grossman (1972), and
Rosenzweig and Schultz (1983) household health yotemh frameworks. This

framework has also been used by Ajakaye and Mwab07) and Mwabu (2007; 2009).
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Grossman (1972) notes that the level of healtheierchined by the level of resources
allocated to its production. It is therefore notogenously produced. When these
resources are consumed as part of health inputisvidnals derive utility from the

resultant health. The demand for health by an iddad is therefore analyzed through the
utility maximization framework that includes bothet consumption and investment

aspects of health inputs.

This section borrows heavily from the works of Rmseeig and Schultz (1983:725),
Mwabu (2007:8; 2009) and Okurut (2009:6) to desctifre analytical model. Thus, as
described in these studies, a household’s prefererderings over health, health-related

and health neutral goods can be characterizedutity function of the form:

U= URGY, H) e (A0,
Where
U = Utility derived from consumption of goods, inding health;
X = Health neutral goods that only yield utility &m individual but have no direct
effect on the health status of the individual elgthing;
Y =Health inputs or behavior that yield utility tbe individual and also affects
health status positively (e.g. physical exercises)egatively (e.g. smoking); and,
H = Health status of the individual.
It has been shown that investments in health depenthe extent of an individual's
health status, which is a function of observabld anobservable factors. Therefore,

health is described as:
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Where:
Y = as defined above;
Z = health inputs like medical care that have adieffect on health status; and,

1 = the component of health status that dependsnobservable characteristics
of an individual that influence their health staf@sg. genes or environmental

conditions).

For an individual to maximize utility as given iquation 4.1, he/she will face a budget

constraint of the form:

Fo Xt YP + ZP oo e e, (4.3)
Where
F = money income; and,

Py, B, and R are prices of health neutral good X; health relatensumer good

Y, and health inputs Z, respectively.

Following Rosenzweig and Schultz (1983:726) and Bwg007:9) and borrowing their
notation, the budget constraint for the householdaneral terms far purchased goods

can be written as:

F=Y ZPt=1, il (44)

where, goods X, and Y in equation 4.3 have bedapgstd into Z
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Similarly, the demand function for hedithwhich the household must produce, may be

expressed as:

H =W (P, ) oot eee . (4.5)

Where in equation 4.4 and 4/5,is the money incomep, are the prices of goods (e.qg.
Py, B, Py, and Z,is a vector of all purchased goods (i.e. all thiessts of X, Y, and Z)
that are obtained from the market.

On maximizing equation (4.1) subject to the heplibduction function (4.2) and budget

constraint (4.3), the household’s reduced-form detmafor goods X, Y, and Z is

expressed in the following form as expressed inr@k{2009:7).

X =Dy (P Py Po Fol) coveeieeeee e (4.6)
Y =Dy (P Py Po Fy ) oo (4.7)
Z =D, (P Py Po FoH) e, (4.8)

Following the approach in Mwabu (2007:10) and Raseng and Schultz (1983:726),
solving equations 4.2, 4.4, and 4.5 simultaneoystyds a hybrid health production
function, which links health inputs and health s$atThe hybrid model is of the

following form:

H=0(Ym Pl, F, 1), 1=1, .oy mL, ML, ooyl e (4.9)

19 Equation 4.5 is both a health demand functionahdalth production function (Meta production
function). It is a Meta production function becatsalth status is given as a function of prices.
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WhereH, F and pare as earlier defined;is medical care, the health input that has a
direct effect on health status, denoted earlief;dd is a vector of prices of typa health
inputs. The health inputY, is endogenous because for an individual to inwest
healthcare, the initial health condition matterbafris, an individual who is in a critical
condition from malaria would spend more than anottigose malaria condition is mild.
Thus, the health condition one is in determines ahwunt of money to be spent to
restore the health to the optimal level. In thigdgt Y, is proxied by private health
expenditure. The amount spent on healthcare depamds individual’s current health
status. ThereforeY,, depends oi, the initial health status befohg, is demanded. This
implies that the endogeneity ¥f, should be considered during the estimation of egua

(4.9).

In the absence of suspected endogeneity, equati@h \fould be the basic model for
estimation of the effect of health inputs on chikehlth status, when Z is interpreted as
medical care an#i, ashealth status. However, we know from literature ({fDit, 2009;
Mwabu, 2007) that in equation (4.2) medical carernidogenous to health status, that is,
the amount of medical care consumed by a child avoelpend on his/her initial health
status. For instance, a child who has HIV/AIDS wibsphend more than a child suffering
from worms under normal circumstances. Hence,unstnts for medical care are needed
in order to have unbiased estimates for its efecthealth status. The instruments for
medical care are the factors that affect its denvaititbut influencing directly the health
status of an individual. Some of these factorsudel age structure, household assets
ownership, enrolment in insurance, and distandbediealth facilities, among others. In

our study, the age structure variable fitted wallaa instrument for medical care, as
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proxied by private health expenditure. Hence, shusly uses the proportion of those aged

60 years and above as the instrument fgr Y

Following Mwabu (2007), Okurut (2009:10) and thdated literature, the estimation

equation that is used in this study can be summeiaz follows:

B :W15b+ﬁ1M1+ﬂ2M2+81 (410)

VL2 WOrm 4 £2 vt et et e et ettt (4.11)

Where

B = health outcome (neonatal, infant, and undez-mortality);
M = medical care (healthcare expenditure);
w; = a vector of exogenous variables;

w = exogenous variables consistingvaf covariates that belong in the health status
equation and a vector of instrumental variables,that affect medical care (M) but
have no direct influence on health status (B). Tstrumental variable considered

includes the proportion of the household membeesl & years and above.

0, p, and ¢ = vectors of parameters to be estimated, and trldace term,

respectively.

Previous studies (Oleche, 2011; Okurut, 2009) lestenated equation 4.10 using the IV
approach. However, we know that the endogeneitplpro on the household health
expenditure is very complex, hence if not propadken care of, we are likely to get

biased results. This is because a household maydsaelot of resources on health
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because of a heavy burden of diseases, and stla&las not immunized (due to lack of
government allocation on health), the child willdek for example, with measles. When
that is treated, they will fall sick of whoopingugh; and within a short time, they might
fall sick of malaria. Thus, a household might spenidt on health because of the high
disease burden encountered.

On the other hand, a household with an immunizeld chay incur lower expenditures
on health because such a child is not likely tb gadk from the immunizable diseases.
Therefore, the sources of endogeneity of healtheedipure have to be controlled
properly to get the real impact of health expenditan health outcome. We therefore use
the control function approach, which has been sh¢ee Mwabu, 2009) to be more
effective in controlling endogeneity than the IV2Z8LS methods. Therefore, making use
of an instrumental variable approach, we predisidigals for the household health

expenditure and incorporate them in equation 4.10.

We also know that a shilling invested by two howteés will have different health

impacts on the two households (Mwabu, 2009). Thideécause of some particular
characteristics associated with each of the houdembis introduces heterogeneity in the
equation. To take care of this in the estimatiams,interact the predicted expenditure
residuals with the household health expenditurthabthe extended equation 4.10 yields

the following estimable equation:

B =0 +Widp + + ﬁ1M1+[)’2M2+a1V+y (|\/|1+V) HL oo (412)

Where
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M; = private health expenditures;

M, = public health expenditures;

V = fitted residuals oM;

w1 - exogenous variables;

L = a composite error term comprisiagand a predicted part ef; and,

a, d, B, y = parameters to be estimated.

When equation 4.12 is exposed to the data, itdipghéorm is denoted as:

Mi =g + oW + S1HHE + ,GHE +y1 (HHE*GHE) +v, (HHE*R_HHE) +
V3R HHE + U oo e, 4.13
Where
Mi = child mortality measure£neonatal, infant and under-five mortality);
W = control covariates (mother’s education, educatibhead, mother’s age, area
of residence and gender of household head);
HHE, GHE = are private and public health expenditurespectively;
R_HHE = fitted residuals ofHHE, derived from a Linear Probability Model
(LPM) of HHE with age structure (proportion of hebh®ld aged 60 years and
above is the exclusion restriction);
u = composite error term comprisiagand a predicted part ef, and,

a, f andy = parameters to be estimated.
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In the model specifications, the dependent varigbledummy with one representing the
presence of a child’s death in a household and feerabsence. We run three versions of
the equation 4.13, where the first version is aMLd? child mortality measure regressed
on all other variables except the predicted ressgjid HHE and the interaction terms
from the residual and private expenditul¢HE*R_HHE and interaction of private
expenditure and public expenditulHE*GHE. The interaction terms are included in a

second model of equation 4.13, which is a contintfion approach (CFA) modél

The CFA enabled us to predict the residuals antidiecthe same in our equations for
estimations. This would not have been possiblengtrimental variable (IV) or 2SLS
approaches (Mwabu, 2009). Therefore, using CFA, wexe able to control for
endogeneity using predicted residuals and at thmes@ime, we controlled for
heterogeneity by interacting the residuals with ¢heogenous variable, HHE. We also
estimate two versions of the CFA models, with oneluding the mother’s level of
schooling and another including only the houselsolsiad level of schooling. These two
variables were correlated because there are sortteeraavho are heads of households.

Hence, we could not include both variables in e model.

Due to suspected endogeneity of private health rekpge, an (IV) approach was

adopted whereby we ran a regression model for fgrir@alth expenditure on exogenous
variables that included the age of the mother,s/e&schooling of the mother, gender of
the household head, area of residence, and propaofi household members aged 60
years and above. The number of household membets &G years and above was used

as an instrument for private health expenditurecofétically, age categories are used as

*We also use the F-statistic to check whether the estimated coefficients are jointly significant,
especially for the interaction variables.
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instruments of health expenditure. The age categbr§0 years and above was used
because it is exogenous to household health expeadind it has been found that the
category mainly comprises people who are elderly,valnerable to diseases, and hence
utilize more health services. As Becker (2007) sota large proportion of health
expenditures are made at older ages when peophel gpevarious medical interventions
to avoid dying. On average, adults of over 60 yeses part of the population that is
dependent on the other economically active pomraflhat is, they are not part of the
household’s decision-makers, and therefore canmobdse the level of their own health
expenditure. Specifically, we test for the condiiset for good instruments viz: (i) must
be correlated with the endogenous variable; (iistrae exogenous; (iii) must not be
correlated with the dependent variable except ditothe endogenous variableIn
addition, we tested for weakness of the chosemumsnts through the F-test and by
testing for the endogeneity of expenditure using Erurbin-Wu- Hausman test. An F-
statistic greater than 10 for the excluded instntsiémplies an instrument is not weak

(Cameron and Trivedi, 2005).

There was also a suspected heterogeneity. Thiscauige individuals are likely to have
information concerning their genetic health endowtsgwhich causes them to alter their
behavior with respect to their use of health inp{fR®senzweig and Schultz, 1983).
Hence, we are not likely to get the real impadhefhealth input on health outcomes. For
instance, a mother may be HIV positive but hasdeatared it to the doctors. Hence, any
child she gives birth to fails to live for long. Subehavior creates a correlation between

the use of health inputs and other unobserved l@isaembedded in the structural

% The results are documented in Appendix table AdrelF-statistic was 11.96. age60 is highly sigaiftc
at 1%, which implies it is correlated with househbkalth expenditure. Theoretically, age60 is eroge
to child mortality rates.
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residuals. The use of health input may not onlgcfthe health outcome, but may also
affect utilization of healthcare. This becomes @mrce of heterogeneity problem

because of the unobservable influences of an iddalis behavior on health status.

To correct for heterogeneity, we interacted thedioted residuals with private health
expenditure. This ensures that the causes of lyseeity are arrested in our model,

hence their effect on private expenditure is cagatwuring estimation.

From equation 4.13, the impact of the HHE on clméhlth outcome is given by the

following partial derivatives:

M 4 Y GHE+ J,R_HHE covooeooooooeooe oo 413

OHHE

while that of GHE on child health outcome is giveynthe partial derivative of

4.13 that is given by:

omi
——— =B +yHHE ... .. 413D
SGHE Bt n

Equations 4.13a and 4.13b depict a situation wiieeeimpact of private and public
health expenditures is determined by not only thepact, but that of the counterpart.
This implies that there is complementarity effeconf private and public health
expenditures. The investment in health by the guwent provides incentives to the
household to adopt a positive healthcare behakimtr gromotes child health, and hence

ensures the reduction of health risks to the ckildTherefore, when the government
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undertakes immunization, it provides household$vaih incentive to invest more in
preventive healthcare to reduce the risk of thédatlying. However, in the absence of
say, immunization, households may not invest muath the child’s health because even
if they don’'t die of say malaria, they are likely tlie of measles due to lack of
immunization. Thus, both households and governnmarease health investments to
boost the children’'s health. Becker (2007) dessribeell the scenario of
complementarities between survivorship rates dedeht diseases such that an increase
in probability of surviving one disease raises &xpected benefit from improving the
probability of surviving other diseases.

This study argues that whereas independent govetprehousehold expenditure is
expected to produce positive health outcomes ctimsonly happen if all other things are
held constant. These other things are the unolsles/ghat are in the residuals. This
study observes that holding these unobservablestammnin terms of health is not
practical. These unobservables include: transpostscto the health facility where
government is offering free healthcare; correatnptetation of prescriptions; and correct
storage (e.g. refrigeration of antibiotics) and ofe@lrugs (e.g. completing and taking a
full dosage). Thus, where we expected the goverhoreimousehold expenditure alone to
contribute positively to health outcome, the unobsieles (which we should have
conceptually held constant) cancels the effect out.

Secondly, this study takes government and househwdlth expenditure as
complementary goods. That is, both parties havepend. To an extent, there is a
minimum that the household and the government dagpénd on health for a child to

achieve an optimal health status. For instance, nwhe government offers free
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immunization, the household has to spend a minirrutarms of transport to where the

free service is being offered. It can also be @xedhat the government offers free drugs
that have to be taken after food (lest they will be effective) and hence the household
has to spend on food for the drugs to be effecliviere is also the need to consider the
opportunity cost in healthcare utilization even whbere is no money price to its use.
The situation of this complementarity in our stuslgaptured in our equation 4.13 by the
coefficient y;, from the interaction term HHE*GHE. Equation 4.13astimated, and

results reported in chapter five.

4.2 Data

This study used data from the Kenya Integrated Eloolsl and Budget Survey (KIHBS)
of 2005/2006° and the government health expenditure data froen Ministries of
Health. KIHBS contains information for a total 08,390 households comprising 8,570
(rural) and 4,820 (urban). The KIHBS has informatimn household consumption and
expenditure items at weekly, monthly, and annuatlee This information was used to
approximate household (private) expenditure levats] subsequently, the proportion of
household budget spent on health. KIHBS also costaiformation on the occurrence of
deaths in a household for both children and aduilte neonatal, infant, and under-five
mortality has been used as a measure of healtbrmetfor the household. The mortality
rates have been widely used as health indicatocswuse they are associated with

economic development and availability of healthvees. The data also contains

%2 Though this data is for 2005/20086, it is rich irormation that can assist in analyzing currenigyol
issues that is facing the country in terms of tefiftancing. For instance, the National Health Acuts of
2009/2010 shows that private and public contributto health financing was 39.3% and 29.3% in
2005/2006, only to decline marginally to 36.7% &8d8% in 2009/2010 respectively,
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information on demographic characteristics of thadeholds like gender, age, household

size, and level of education.

Data on government (public) health expenditure waltected from district allocation

budget (DAB) reports from the Ministry of Healthhd data covered both recurrent and
development expenditures. The Ministry’s financiallocations to its district

representatives are meant for expenditure in dpditie items. This includes purchase of
medical drugs, uniforms, general office suppliesaintenance of machines and
equipment, among others. For each district, theeedipure on all these items was
aggregated. Since the government health expendguret individualized, the aggregate
figure was allocated to each of the households paréicular district. The reasoning is
that government expenditure is more of a publicdgoonature. For instance, a health
facility or laboratory equipment or even a doctolt e available for use by all members
of the community, irrespective of being consumedahgther community member. The
government expenditure data was merged with KIHBSsuch a way that all the

households in a particular district were assigrneel money allocation equal to their
district allocation. In particular, this study catered the government expenditure on
preventive healthcare under the assumption thaitiger health expenditure is captured

by the household health expenditure.
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4.3 Description of Variables

Table 4.1 Definition of the variables for the study

1%

Variable Definition Hypothesis
Neonatal Number of deaths reported for children under ond®ependent
mortality month (=1 if death, 0 = no death) Variable
Infant mortality | Number of deaths reported for dhéin under one |Dependent
year (=1 if death, 0 = no death) Variable
Under five Number of deaths reported for children under fivEDependent
mortality years (=1 if death, 0 = no death) Variable
Healthpercent | Annual household expenditure ontiheal a Negative
percentage of total household expenditure
Yearsch_m Highest level of education completethieymother| Negative
Hhyearsch Highest level of education completedhiey t Negative
household head
Motherage Age of the mother Negative
Motherage2 Age of the mother squared Negative/pe:
Gendehh Gender of the household head (1=femalenéle) |Negative/positiv
Lnpreventive Log of preventive health expendituyete Negative
government
Rurban Location of residence (rural=1; urban=0) itR@s
Age60 Proportion of household members aged 60 yeai{$ ositive
above
Preventive_hhpdInteraction between Healthpercent and Lnprevenb\egative
Healthexpresid | Predicted residuals ?
Healthexpresid2 Predicted residuals squared ?
Healthpct_resid| Interaction of Healthpercent aralthexpresid ?

The null hypothesis on all the explanatory variabgethat they have no influence on the

dependent variables.
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CHAPTER FIVE: EMPIRICAL RESULTS AND
DISCUSSION

This chapter presents the results from our analysie section starts with reporting

selected descriptive statistics, while results ftbmmeconometric models follow.

5.0 Descriptive Statistics

Table 5.1 presents the descriptive statistics @\ériables used in our estimated models.
The unit of analysis was the household and thezefas per the observations presented,
the number of observations differed depending envéiriable under consideration. Due
to merging of different modules of the KIHBS datassome few observations were
dropped due to missing information. This howevett dot affect the quality of the

analysis.

Our dependent variables (neonatal, infant and ufidermortality) represented the
occurrence of death in a household. These are reabis dummies with ‘1’ indicating
the presence of death and ‘0’ absence. The sumstetigtics are captured through mean,
standard deviation, minimum and maximum. Given tbat treatment variables are
household (private) and government (public) healtpenditures, we interpret only the

descriptive results of these variables.
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Table 5.1: Summary statistics

Variables

Observations

Mean

Std Dev.

Min

Max

Neonatal(=1 if death, O
otherwise)

13,109

0.00565

0.07492

D

Infant (=1 if death, O

otherwise)

13,109

0.01877

0.1357(¢

Under5(=1 if death, O

otherwise)

13,109

0.02449

0.15456

Motherage(age of the

mother) years

11,549

39.8146

15.0194

11.5

99

Motheragesquare of

mother’s age in years)

11,549

1810.764%

»1434.998

132.25

9801

Yearsch_ntyears of
schooling of the

mother)

11,389

4.27904

5.43363

18

Hhyearsch(years of
schooling of household
head)

12,881

5.6892

5.9008

18

Genderhh(=1 if female,

0 otherwise)

13,103

0.29711

0.4570(¢

Rurban(residence is 1
if rural, O otherwise)

13,101

0.64148

0.47958§

Age60(proportion of
those aged over 60

years

13,101

0.07693

0.19766

Healthpercent
(household expenditure
on health/ total

household expenditure

12,784

2.4589

5.8937

94.869

Lnpreventivexglog of

13,103

16.7492

.5658

15.4134

18.11

89
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government expenditure

on preventive health)

Preventive_hhpct 12,784 41.1579| 98.6488 O 1548.427
(interaction between
Healthpercentand
Lnpreventive

Healthexpresid10°) 11,179 0.00045| 6.03273 -4.028144  91.2809

(predicted residuals)

Healthexpresid2 11,179 36.39081 248.2383 0.00000199 8332.205
(predicted residuals

squared)

Healthpct_resid 11,179 36.39081261.6795| -3.727371 | 8659.789
(interaction of
Healthpercentand

Healthexpresiyl

The results show that on average, a household sp2ridpercent of its income on
healthcare, which translates to Kshs. 4,529 per. yé@awever, there were extreme cases
where some households were not spending anythiingalth, whereas others spent up to
95 percent. Expenditure by the government shows dhaaverage Kshs 22.1mn was
spent on preventive healthcare per district. THesds are disbursed to district and sub-
district hospitals, health centres and dispensafé® funds are utilized directly for

preventive health services, hence, no salary exgsesr® included.

Table 5.1 also contains descriptive statisticsdontrol variables used in the analysis,
including age of the mother, years of schoolingydge of household head, and residence

variables.
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5.1 Health Expenditures and Neonatal Mortality

We present the coefficient and standard errordldha coefficients for factors used in
the neonatal model that analyze the relationshigvden household and government
expenditures on health, and child health outcommesagured through neonatal mortality).
Table 5.2 presents results for both linear proltghodel (LPM) labelled (1) and the
Control Function Approach (CFA) models labelled é2d (3). The interpretation of the
coefficients and sizes of the parameters followilainstudies in this area like Oleche

(2011), which later enables us to compare our figsli

Table 5.2: Effects of household and government expditures on neonatal mortality

Variables Estimation methods
Dependent variable: LPM(2) CFA (2) CFA (3)
Neonatal mortality
Healthpercent -.0009804 -.01164 -.01463
(.0034982) (.0146) (.01281)
Lnpreventive .0001301 -.00117 -.00148
(.0014815) (.00234) (.00216)
Preventive_hhpct .000089 -.000059 -.0000593
(.000209) (.000227) (.000228)
Healthexpresid .014975 .01796
(.01412) (.01229)
Healthexpresid2 .0008675** .000861**
(.000387) (.000389)
Healthpct_resid -.000855** -.000849**
(.000386) (.000388)
Motherage -.0004224* -.000273 -.0002417
(.0002453) (.000286) (.000281)
Motherage?2 0.00000232 .00000328 0.00000345
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(0.00000257) (0.00000285) (0.00000276)

Yearsch_m -.0004894*** -.000378*

(.0001536) (.000193)
Hhyearsch -.000458***

(.000157)

Genderhh -.0024634 -.005123 -.00662**

(.001689) (.003354) (.00296)
Rurban .0023294 -.002335 -.00385

(.001776) (.00535) (.00487)
Constant .0168962 .067905 .08160

(.025202) (.06716) (.0596)
Observations 11179 11179 11103
F-statistics 5.97 521 5.61
p-value 0.0000 0.0000 0.0000
R°*-squared 0.0043 0.0051 0.0055
Adjusted R-squared 0.0035 0.0041 0.0045

Standard errors of estimated coefficients in paresas
Significance levels: *** = 1%
** = 50%

*=10%
From the LPM model results (1Healthpercentand Lnpreventivedo not significantly
influence neonatal mortality. The LPM results (1how that Healthpercent
(private/household expenditure) has a positiveugrice on neonatal mortality, that is, a
one unit change itealthpercentresults to an increase in the probability of neaha
mortality by 0.000510%. The same foknpreventivglgovernment health expenditure on

preventive care), which 8000349 indicating that an increase impreventivancreases

neonatal mortality probability by 0.000349.

% Note that the real impact bealthpercents a partial derivative afeonatalby healthpercenas defined

earlier in equation 4.13a. In this case, it is giby cheontaldhealthpercent(E(- . 0009804
+.000089*16. 7492)
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These results are against our hypothesis that @edse in health expenditures reduces
neonatal mortality. This is an indication thBliealthpercenis endogenous and the LPM
(1) has not controlled for endogeneity, hence tleonsistent results. This means that
there are some omitted variables whose effect ithenerror term, which is correlated
with that of Healthpercent Therefore, the true impact bfealthpercentis not reflected
due to contamination of the estimation results. S@mhthese omitted variables are not
measurable because they could include the effectilodral practices like female genital
mutilation (FGM), which are known to increase th®lability of neonatal mortality

(UNICEF, 2008; WHO Study Group, 2006; and WHO, 2000

To deal with the endogeneity problem, this studydughe instrumental variables
approach to predict the residuals of the endogeregressorHealthexpresidwhich we
squared and labelledHealthexpresid2 We also interacted the residuals with
Healthpercentto get a new regressor labelledealthpct resid to control for
heterogeneity. The instrument we used ge8(Q that is, the proportion of those aged 60
years and above in a household, because the fediog the literature (Hammer and
Prskawetz, 2012; Olaniyaat al, 2010) show that those aged 60 years and ab@relsp
more on healthcare. The instrument also satisfilesha conditions necessary for an
instrumental variable like being exogenous and dgaarrelated with the endogenous
regressor. We tested the strength of the instrumsinig Durbin-Wu-Hausmarnest and
the results of the F-statistic are presented irapEendices (Appendix Table A4). The
statistic of 11.96, with only the exclusion redioa in the equation satisfies the test

condition that an instrument is strond-# 10.
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The three variables emanating from the predictediduals, Healthexpresid
Healthexpresid2andHealthpct_residare introduced in our estimated equations through
the control function approach. The purpose of tker@se is to reduce the effect of the
unobservables in the error term that are correlatitd Healthpercent hence causing
endogenity. As Healthexpresid controls the suspected endogeneity problem,
Healthpct_residdeals with the suspected heterogeneity probleng fEsults of this
specification are presented in Table 5.2 columnsaf®l (3). In the models for control
function approachwe introduceHhyearschto analyze the effect of the household head

level of schooling on child health.

The results show that on inclusion of the predicte$iduals, Healthexpresid
Healthexpresid2and the interaction teriealthpct_residthe effect ofHealthpercenbn
neonatal mortality improves 25 times, an indicatibrat the effect of the omitted
variables in the residuals dtealthpercenthas reduced significantly. Nevertheless, even
after controlling for endogeneity and heterogenethe coefficient of the treatment
variables improves in magnitude and acquires tlpothesized signs, but still the effect
of each on neonatal mortality is insignificant. Hosgr, further analysis reveals that a
one-unit increase inHealthpercent (private/health expenditure on health) reduces
neonatal mortalityprobability by 0.0013 and 0.015 from model (2) 48} respectively.
However, Lnpreventive which is government expenditure on preventiveltheare,
reinforces the effect dflealthpercenbn neonatal mortality and some other unobservable
factors contained in the residuals. This conclusgomade after testing the hypothesis
that the joint effect oHealthpercent, Preventive_hhpct and Healthpct_reszero. With

anF-statistic of 2.05 and a prob>F=0.1052 in (2), @ tb reject the null at 1 percent, 5
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percent and 10 percent levels that their jointaffe zero. However, in (3) we reject the
null at 10 percent level. This implies that theeeff of household and government
expenditure on neonatal mortality is negative, &utow magnitude but only when the

two players invest in healthcare together.

This means that both household and government toaveest in healthcare for the child
health benefits of medical care to be realized.hWlit this joint effort, the results show
that what matters for neonatal mortality is sollye to the mother’s and the household’s
head years of schooling. These variables repretgenthuman capital level in a
household. We note two things: first, tifearsch_nand Hhyearschenter the equations
as control variables. Therefore, their effect onnagal mortality is not causal like in the
case of the treatment variabléggalthpercentand Lnpreventiveput it is a correlation.
Therefore, more years of schooling is associated aireduction in neonatal mortality.
Secondly, the highly significant effect bfhyearschshows that it is beneficial to have
not only a household head who is more educatedalsot an educated mother in the
household. The gender dummyertaerhh also returns a negative and significant effect
in model (3).This implies that having a woman as a head of theséhold is associated
with reduced probability of experiencing neonatadrtality. The effects of the three
variables,Yearsch_m, Hhyearschnd Genderhh show that the environment in which a
mother is operating in has greater influence omatd mortality when private household
expenditure and government expenditure are workmngdgpendently. The results also
confirm that neonatal mortality is affected more e environment created by the

mother for the child, rather than by the housel@idenditure on healthcare. In general,
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having women heads of households increases thalpiti of having better child health

outcomes.

5.2 Health Expenditures and I nfant Mortality

Table 5.3 presents the results of the factorsittflatence infant mortality, hence health
outcomes. Like in the case of neonatal mortalftg, model for infant mortality contained
variables suspected to be endogenous. The suspeat@ble was household health
expenditure Klealthpercent which was instrumented by older household memlibe

variable Age60 The results from the instrumented model are mptesein columns

labelled (2) and (3). The test for endogeneity amdkness of the instrument followed
the same procedure as in the neonatal model. Bhadported an F-statistic of 11.96,
with a p-value of 0.0005 (See appendix table AdlisTndicates that the variable age60,
which was used as an instrument was strong. Intiaddifor the theoretical reasons

highlighted earlier, the instrument was more validong the others testéd

In estimating the causal effect of health expemdgwon infant mortality, we considered
both the effects of treatment and control variabl€sus, Healthpercentbeing the
treatment variable gives us the causal effect ofapg health expenditures on infant
mortality, while the coefficients of control variak are interpreted as correlations. Table
5.3 presents the coefficients and standard erifotfseovariables for the LPM (1) and the

control function approach models (2) and (3).

2 \We tested for those aged 15 years and above, mtisun of alcohol, and consumption of tobacco as
possible instruments identified from literature.
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Table 5.3: Effects of household and government expditures on infant mortality

Variables Estimation Methods
Dependent variableiInfant LPM(1) CFA (2) CFA (3)
mortality
Healthpercent .0062363 -.0235506 -.0409716
(.0062332) (.026019) (.02588)
Lnpreventive -.0011265 -.0048709 -.007522*
(.0026397) (.0041723) (.004365)
Preventive_hhpct -.0003322 -.000598** -.00104**
(.0003725) (.000405) (.000461)
Healthexpresid 0371611 .064088**
(.025173) (.024821)
Healthexpresid2 .0010242** .001699**
(.000689) (.000785)
Healthpct_resid -.001031** -.001704**
(.000688) (.000783)
Motherage -.001182*** -.0008108* 0008372
(.0004371) (.0005103) (.000567)
Motherage2 .00000530 8.19e-06 .0000115**
(0.00000458) (5.08e-06) (5.57e-06)
Yearsch_m -.0014091*** -.00113***
(.0002737) (.000344)
Hhyearsch -.00134***
(.00032)
Genderhh -.0052333* -.012333* -.02113***
(.0030088) (.00598) (.00598)
Rurban .0060135* -.00632 -.0119397
(.0031639) (.009528) (.00984)
Constant .0791304* 2195214 .33828***
(.0449054) (.1197) (.1205)
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Observations 11,179 11,179 11,103
F-statistics 12.28 9.38 9.47
p-value 0.0000 0.0000 0.0000
R°-squared 0.0087 0.0092 0.0093
Adjusted R-squared 0.0080 0.0082 0.0083

Standard errors of estimated coefficients in pareses
Significance levels: *** = 1%
** = 50%

*=10%
Results from the LPM model indicate that a one indtease irHealthpercenincreases
the probability of infant mortality by 0.000672. §fcoefficient has the wrong sign
although significant. This could be due to the preg of endogeneity and suspected
heterogeneity. The positive sign diealthpercentreflects the impact of omitted
variables, whose effect is concentrated in the reerm. The coefficient on
Healthpercenis positive because of the intensity of the disdasden to the household.
Since this effect is not captured in the model, Hiealthpercentcoefficient of 0.000672
represents the erroneous impacHefalthpercento infant mortality. It also implies that
because of the high level of disease burden, whéousehold treats a child say for
malaria or diarrhoea, the child is likely to getksiof another disease, like measles
because it may not have been immunized. This iitfeokdisease burden, which is not

controlled for in the LPM contaminates the estirdatoefficients. Hence, they are

wrong.

The results also show that the impact of governnegpenditure on infant mortality is
negative, that is a unit increaselinpreventivereduces infant mortality by 0.0000194.
The effect is not only negligible but is insigndiat. This is also associated with the

presence of endogeneity in the model.
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As highlighted in the case of neonatal mortalitg, wsed an instrumerkge6(Q to predict
the residuals for household health expenditure {tbatment variable) to correct for
endogeneity and at the same time, we interakkealthpercentwith Healthexpresido
getHealthpct_resido control for the suspected heterogeneity ofdché&alth. The results
after controlling for endogeneity and heterogenaity presented in columns (2) and (3).
Using the control function approach, the results émr variable of interest, the
coefficient onHealthpercentimproves tremendously. The coefficient improvéacest
50 times in (2) and 86 times in (3) compared toltR& estimates. The outcome shows
that an increase iHealthpercenty one unit reduces the probability of infant rabty

by 0.034 in (2) and 0.06 in (3). However, the eatmd coefficients for (2) are
statistically insignificant, meaning that the effet private health expenditure on child

health is negligible and the coefficient is nofeliént from zero.

On the other hand, an increaseLimpreventivereduces infant mortality, but its effect is
about 6 times lower than that dealthpercentThe results show that in (2), the effect of
Lnpreventivels negative but not significant. Thus, althougipreventivereduces infant
mortality, the impact is very small, if any. Howeyreventive_hhpcposts a negative
and highly significant effect. This represents ¢ffilect of interaction between private and
public health expenditure. It therefore reflecte fbint impact of private and public
health expenditure on infant mortality. Note thiag coefficient of the interaction term
was not significant in the LPM, but is significantthe CFA (2) and CFA (3), when we

include the predicted residuals in the estimatedeats

The coefficient onPreventive_hhpctsupports the complementarity hypothesis in

household health economics that when one heakhsieemoved, an incentive is created
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to remove yet another risk (Becker, 2007; Detval, 1999). This implies that for
household or government expenditure on health teffeetive, each player has to play
his/her role. Thus, if for instance the governnamgs not provide vaccines for children’s
immunization against measles or polio, any heakheediture on the child by the
household may be wasted. The household is aware\ha if their child is cured against
malaria, he/she is likely to die because of measisch he/she is not immunized
against. However, if the child is immunized againshjor diseases like measles, a
household is likely to take their child to hospitalbe treated against say malaria because
they are aware that upon cure, they are not likelglie of measles, in accordance with
the complementarity hypothesis. In this case, tineldn of diseases in a household is
reduced. Thus, upon testing the null hypothesis$ ti joint effect ofHealthpercent,
Preventive_hhpceandHealthpct_resids zero, we reject the null at 5 percent becakise t
F-statistic of 3.13 has p-value 0.0244. This confirms the results that househald a
government investments in health have to be unkimtgointly for positive results on

child mortality to be observed.

The control variables,Yearsch_m, Genderhhand Motherage2 have a negative
coefficient in the infant mortality equatioMotherage and Yearsch_nepresents the
human capital of the mother, wher&asnderhhrepresents the environment in which the
mother is bringing up her child. Therefore, oldesthers and women with more years of
schooling are able to reduce the probability oaintfdeaths in a household. A household
headed by a woman reduces the probability of egpemg infant mortality. This implies

that older mothers, those who are more educatedvwanden heads of households,
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contribute significantly to improving child healtffhey reflect the effect of women

empowerment in child health.

5.3 Health Expenditures and Under Five Mortality

Table 5.4 presents results where our measure dthhmatcome is under-five mortality.
In this case, we also report the results of thredets that include LPM (1), and control
function estimates (2) and (3). Our instrumenttfa suspected endogenous variable is
still Age6Q which we use while predicting reduced-form reaiduof the endogenous
regressor. The results are presented for both oain nvariables of interest,

Healthpercent, and Lnpreventive and the control variables. Both the estimated

coefficients and standard errors are reported.

Table 5.4: Effects of household and government expditures on under-five

mortality
Variables Estimation methods

Dependent variable: Undey- LPM(2) CFA (2) CFA (3)

five mortality

Healthpercent 0114476 -.0107046 -.0409716
(.0070973) (.0296234) (.0258783)

Lnpreventive -.001415 -.00414 -.0075223*
(.0030056) (.0047503) (.0043652)

Preventive_hhpct -.000622 -.001045** -.001049**
(.0004241) (.0004605) (.000461)

Healthexpresid .0339865 .0640877**
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(.0286602) (.024821)
Healthexpresid2 .0017365** .00169 **
(.0007844) (.000785)
Healthpct_resid -.001742** -.001704**
(.0007828) (.0007829)
Motherage -.0014587*** -.0011308* -.0008372
(.0004977) (.000581) (.0005672)
Motherage2 .00000628 8.66e-06 .000012**
(0.00000522) (5.78e-06) (5.57e-06)
Yearsch_m -.0018014*** -.00157***
(.0003116) (.000392)
Hhyearsch -.00134***
(.0003177)
Genderhh -.0065777* -.0126618* -.02113***
(.0034259) (.006805) (.00598)
Rurban .0100085*** -.0005616 -.0119397
(.0036024) (.0108475) (.00984)
Constant .0981167* .2098748 .33828***
(.0511301) (.1362795) (.12045)
Observation 11,179 11,179 11,103
F-statistics 16.57 12.66 12.68
p-value 0.0000 0.0000 0.0000
R*-squared 0.0117 0.0123 0.0124
Adjusted R 0.0110 0.0113 0.0114

Standard errors of estimated coefficients in paresas
Significance levels: *** = 1%
** = 50
*=10%
As in the case of infant mortality, the LPM coeftist of Healthpercent(0.00103) is

positive and insignificant, which is against oumpestation. Howeverl_npreventiveis
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negatively correlated with under-five mortality, tbthe estimated effect is also
insignificant. The positive and insignificant cdefénts on Healthpercent and
Lnpreventivestrengthen our suspicion on existence of endoger@d heterogeneity,
even in the under-five mortality model. We incluateinteraction term fadealthpercent
and Lnpreventive (Preventive_hhpcth the model whose effect is also insignificast a

shown in column (1).

Like in the case of neonatal and infant mortalitydals, we correct the under-five model
for endogeneity by including the predicted residu@lealthexpresid, Healthexpresid2
and the interaction term betweétealthpercentand Healthexpresid (Healthpct_resid),
which controls for heterogeneity. In the LPM mogB), a unit increase iKealthpercent
leads to an increase in under-five mortality by0Q@B. Controlling for endogeneity and
heterogeneity, the estimated coefficient improvesnagnitude, such that an increase of
Healthpercenby one unit in (2), reduces the probability of enflve by 0.03 and in (3)
by 0.06. This implies that thdealthexpresidhow pins down the effect of the omitted
variables and we are able to get the real impaktealthpercenbn under-five mortality.
Some of the omitted effects include cultural anbigi®us beliefs like witchcraft and
supernatural powers in cure of diseases. Healtleradifure and utilization surveys in
Kenya have documented evidence that some houseFald® visit health facilities
because of religious and cultural reasons (MoH,3280d 2009). These factors would
otherwise have been in the error term; hence, #ugsec of endogeneity problem.
However, their effect is now captured Iealthexpresidand Healthpct resid The

coefficients of these two variables are highly gigant in models (2) and (3) implying
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that they are associated with some unobservabterfaas described above that impact

on Healthpercenthence the under-five mortality.

The estimated effects dflealthpercent, Lnpreventivgnd Preventive _hhpcare quite
intuitive. They show that privateHgalthpercent) and government Lapreventive
expenditure alone have insignificant effects on aufftve mortality. However, when
household and government cooperate to provide théattuts Preventive_hhpgt the
effect of their joint investments in health is sfgrant. There is a reduction in under-five
mortality, implying an improvement in child healfhio ascertain this, we carried out an
F-test for the joint significance of the coefficisron Healthpercent, Preventive_ hhpct,
andHealthexpresidor models (2) and (3) and rejected the null e foercent (F=2.77,
p-value 0.0398) and one percent (F=4.@2jalue 0.0055), respectively, that their joint
effect is zero. This further confirms the complemaey role between household and

government investments in improving child health.

From this analysis, most of the control variables also correlated with under-five
mortality; they includeMotherage, Yearsch_m, Hhyearsemd Genderhh This implies
that the number of years of schooling of the motad that of the household head are
negatively correlated with under-five mortality. i) the more the years of schooling of
the mother and the household head, the lower tbieapility of experiencing under-five
mortality. People that are more educated are asgocwith lower poverty levels, better
nutrition, and high observance of hygiene, whickduees episodes of illness, thus

lowering incidences of child mortality in a hous&h(Cutler and Adriana, 2006).
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CHAPTER SIX: SUMMARY, CONCLUSION AND POLICY

IMPLICATIONS

6.1 Summary and Conclusion

This study has analyzed the effect of health exjperedon child health outcomes in
Kenya. The analysis used a household level data fre KIHBS, which was collected in
2005/06 period and enriched with county level datagovernment health expenditure.
The study used linear probability and control fimetmodels to estimate the impacts of
private and government expenditure (as health )pnt neonatal, infant, and under-five
mortality (proxies for health outcomes). Controlrighles that define the operating
environment of the households and especially mstheere included in structural

equations.

After estimating the LPM model for each child hkattutcome, the results showed the
presence of endogeneity and heterogeneity. The leBNmnates for endogeneity and
heterogeneity bias were corrected using a contmattfon approach. On introducing the
predicted residuals, the effect of omitted factbist were the source of endogeneity was
pinned down and we were able to estimate the mpacts of health expenditures on
mortality. Secondly, the control for bias due tdenegeneity was achieved by interacting

the predicted residuals and health expendituralbas.

By introducing the predicted residuals and the thealkpenditure interaction term,

together with household head years of schoolinguilin the control function approach,

88



the models fit the data better than when they mi@duced in the LPM mod@&l After

estimation of the final models, the results showed factors that influence child health
outcomes depend on the health measure used. Thid be the reason why different
studies have used different measures of healtromédike life expectancy (Nixon and
Ulman, 2006), infant mortality (Cremieuat al, 1999), and child mortality (Oleche,

2011).

One of the findings of the thesis is that mediogluits matter in the production of child
health but not at all ages of a child. Howeverrehare other factors, which may reduce
the effectiveness of the health or medical inptitse results show that the impact of
health inputs on health outcomes depends on whelegn households and the
government are cooperating in the health investséfur instance, we found that when
the effects of household and government healthredipge are analyzed separately, their
effects on child mortality are negative, but ngingiicant for all measures of child health.
However, when the two are interacted, their effeabot only negative but also highly
statistically significant in infant and under-fimeortality equations. This is because each
of the two players has distinct roles to play iroysion of healthcare services that
improve child health. Thus, when the government unizes children, the household
should provide hygienic conditions for the growatgld, including nutrition. In addition,
when a child is immunized, the household is awhat the risk of that child dying from
immunizable diseases is reduced drastically, héémegarents have an incentive to take
the child to the hospital whenever he/she is ilbwdver, when the child is not

immunized and falls sick the parent knows thatrtgkiim/her to hospital may not be a

% There are more results from different specifigagitn Appendix Table A5, A6, and A7. On comparison,
the current specification remains superior.
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solution because even if treated, the child coalsilg die of another dangerous disease
that he/she has not been immunized against. Thifiesimportant complementarity
hypothesis that removing one risk to child healtbars that there is an incentive to

remove other risks to a child’s health (Becker,ZdDowet al, 1999).

The results suggest that there are other impoftaniors that influence child mortality
apart from expenditure. For instance, the gendeh@fhead of household, education of
the mother, and the education of the head of haldehll matter importantly for child
health. These variables had highly statisticallgngicant coefficients in mortality
equations. Okurut (2009) found a positive and siggmt effect of mother and husband’s
level of education on child health. Generally, wtiet results reflect is that the status of a
mother in a household is very important in the otidun of child mortality. For instance,
when a woman is the household head or when thesholté head is more educated, the
probability of mortality in the household is grgatieduced than in a less educated
household head. The probability may even be funtbéuced, if the woman is not only
educated but is also the head of the householfiadnousehold has an educated mother.
This suggests the importance of empowering womederision-making, especially in

areas related to the health of children.

The results from our control function models reveadt there are hidden factors that

affect negatively the child health. Since somehafse factors are not measurable, their
effect on health is normally in the error term. $bevariables cause endogeneity; hence,
we neutralized their effects by predicting the dasis of the household expenditure and

including them in the estimation model. These fexcfwrobably include cultural practices
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like FGM, witchcraft and religious beliefs. Unleske effects of such factors are

controlled for, we may not get reliable resultsfactors that affect child mortality.

In conclusion, the following observations were maitie impact of private expenditure
on child health outcomes is insignificant whenstthe only source of health inputs.
Likewise, the impact of government investment iraltte has insignificant impact on
child health outcomes, if there are no complemgniavestments by households.
Therefore, to get positive impacts of health inpartschild health outcomes, households

and the government need to invest together in ¢lakdth.

The impact of health inputs on health outcomesdiiepending on the measure of health
outcomes being considered. For instance, whileafgivand government expenditures
have a combined negative impact on infant and ufdgemortality, it is the household
environment in which the mother operates from, thas a significant influence on
neonatal mortality. Control variables like genddr tbe household head, years of
schooling of the mother and those of the househelad, indicate the important role
played by the mother and women in general, in ntiedjdhe effects of the interventions

designed to improve child health.

Therefore, this study makes the following contribos to the existing body of
knowledge in the health economics discipline. Fitst true effect of health expenditures
on child health are fully captured using the cadnftmction approach. Secondly, the
study has established that there is complementhetyeen private and government
health expenditures in the promotion of child Heaence, both the households and the
government have to invest jointly in order to effeely reduce competing risks to child’'s

health. Third, the study’'s methodology captureshéalth effect of non-health inputs on
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child mortality. These inputs include the human i@dpof the mother and of the
household head. Detection of these effects wasilgesthrough employment of the
control function approach to estimate child heaftiodels. Fourth, the study has
established that there is complementarity (in chiégélth advancement) between health
expenditures and unobservables of medical and remieal variety. Examples of these
unobservables include cultural and religious infices on healthcare uptake and
ineffectiveness of children’s medicines when natperly administered. Fifth, the impact
of health expenditure on child health depends om @fgthe child. For neonates, the
mortality effect of health expenditure is zero, e effect of human capital of the
mother is substantial. Sixth, the health effechoman capital variables (education and
age) of the mother is statistically significantespective of the age of the child. Thus,
raising the social and economic status of the nmotha powerful strategy for improving

child health in Kenya, and in other countries atrailar level of development.

6.2 Policy Implications

Provision of health inputs or investments to imgrahild health should be a cooperative
effort between households and the government. ©kergment should provide adequate
preventive healthcare services and at the same hiouseholds should take up their role
in the provision of private health inputs, such tasatment for non-immunizable

childhood diseases. Thus, as government takessupnminunization role, households
should not only take their children to health faéigis for treatment against preventable
diseases (like malaria and diarrhoea), but alsamecd nutrition and hygiene for the

children.
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The fact that health expenditures react differetdlyhe different child health measures
means that different policy strategies should beleyed to deal with health challenges
of the age groups. For instance, to reduce neonaidhlity, the environment at which
the mother gives birth is very important. This sdir the need to increase the number of
skilled birth attendants in the country. This cobkl made possible by ensuring that all
community health workers have basic training on-mifing. For the infants, there
should be continuous campaigns for full immunizatigVith the current high level of
access to cell phones, health facilities should raoe the technologies and send

reminders to parents when immunization dates age du

It has been recognized that the public interestpiiavision of services is first to
vulnerable groups in the society, which includesmea and children. To enable
vulnerable children (especially from poor housebplccess government health services,
there is need for targeted programmes that enhiéngcaccessibility. This includes re-
imbursement programmes where households are resmtbdior say taking their children
for immunization. This should be integrated inte tturrent social protection policy and
conditional cash transfers for orphans and vulrderahildren (OVC). This would deal
with some of the unobservable factors like oppatyucost of time, which this study has

shown that they impact negatively on child health.

The socio-economic status of the mothers shoulohipeoved in order to enhance their
effectiveness in producing child health. Women ewgronent can be undertaken
through investment in education, and especiallyproagrammes that improve the
reproductive health. Further, interventions thataste the decision making of mothers

in areas of nutrition and hygiene are importantdbild health. Women empowerment
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and decision-making efficiencies of mothers are esafthe factors that we hypothesize
to be present in the residual term of the struttcidd mortality equations. These and
other factors should be addressed if the effectiserof investments in child health is to
be realized. Such interventions might require prognes to address FGM and other
cultural and religious barriers that we hypothesmeht be acting negatively on

women’s health and that of their children.

6.3 Areas for Further Research

This study was only able to estimate direct impattsealth expenditures on child health
outcomes. However, the study could not establishirtipacts of other important factors
that were suspected to have an influence on heatttomes. These factors include FGM,
witchcraft, and religious beliefs. Undertaking sughstudy to measure these impacts
could assist in designing policies to tackle thallemges associated with poor health of
mothers and children in poor communities. The effeaf inequalities in resource

distribution on child health need an additionaldstigation using different data sets.
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APPENDICES

Table Al: Public and private health facilities, 200

Maternity
Controlling Hospitals Health Dispensaries & . Clinics | Total
agency centres Nursing

Homes
Ministry of Health | 254 460 2,290 - - 064
Faith Based
Organization 81 150 561 11 128 931
& Other NGOs
Other  Public g 49 291 : 56 | 401
Institutions
Private 110 56 185 143 1,722 2,21
TOTAL 450 715 3,327 154 1,906 6,55

Source: Ministry of Health (2010)

Table A2: Infant and child mortality rates

Year Infant mortality rate (per 1,000 live Under 5 mortality rate (per
births) 1,000 live births)
1948 184 -
1962 126 219
1969 119 190
1979 104 157
1989 59 113
1993 62 93
1998 74 112
2000 73 116
2003 i 115
2006 60 92
2008-09 52 74

Sources: Ministry of Health (2010)
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Table A3: Full immunization coverage rates for chilren under one year

2002 2003 2004 2005 2006

Provinces| No. % | No. %/| No. %| No. % No. 9
Nairobi 50,883 | 6Q 77,859 | 90 67,192 | 70 74,570 | 75 77,178 | 75
Central 74,070 6099,933 | 78 100,181| 83| 112,931| 93 | 106,226| 88
Coast 55,392 5272,232 | 66 61,716 | 55 68,727 | 61| 86,471 | 75
Eastern 100,74456 | 115,520| 62 | 121,537 83 | 127,155| 67 | 144,671| 75
N/Eastern 12,525 | 45 19,077 | 66| 18,051 | 55| 16,228 | 48 25,556 | 73
Nyanza | 58,022 3094,808 | 474 96,249 | 48 107,842 53| 132,739| 65
R.Valley | 129,745 42| 156,041| 49 | 160,199| 49 | 189,860| 57 | 226,604| 66
Western | 73,115| 4595,690 | 57| 96,200 | 53 103,006| 57 | 107,917| 58
National | 554,446| 47| 731,160| 60 | 721,325| 59 | 800,319| 63 | 907,362| 70
Coverage

Source: KNBS and ICFMacro (2010)

Table A4: Durbin-Wu-Hausman Test for the validity of age60 as an instrument

Healthpercent Coefficient | Std. Err t P>|t|
age60 91671 .26508 3.46 0.001
_cons 2.38873 .05592 42.72 0.000
Number of obs = 12,784

F(1, 12782) = 11.96

Prob>F = 0.0005

R-squared = 0.0009

Adj R-squared = 0.0009
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Table A5: Effect of household and government experittires on neonatal mortality

Estimation methods

Variables Baseline v CFA CFA CFA
v without without with with
expenditure | household & income income
interactions government quintiles quintiles
expenditure & & head’s
interactions schooling | schooling
of mother
Healthpercent -.0050764 -.0055993 -.0056486 -.008748 -.01259
(.0138187)| (.0127324) (.01273) (.014784) (.01289)
Lnpreventive -.0003584f -.0003945 -.0004605 -.000833 -.001223
(.0023114)| (.002129) (.002129) (.002364) | (.002169)
Preventive_hhpct -.0000621 -.0000637
(.000227) | (.000228)
Healthexpresid .0057628 .007916 .012115 .015967
(.01273) (.012762) (.014305) (.01237)
Healthexpresid2 .0000102*| .0008383** | .000868** | .0008599**
(5.39e-06) (.000358) (.000387) | (.000389)
Healthpct_resid -.000826** | -.000855** | -.000847**
(.0003571) (.000386) | (.000388)
Motherage -.0001032 -.0000993 -.0000974 -.0003337 | -.000308
(.000263) | (.0002425) (.0002424) (.000293) | (.000285)
Motherage?2 3.40e-06| 3.79e-06
(2.86€06) | (2.78e06)
Yearsch_m 000463** | -.000453** -.000454** | -.000426**
(.0001967)| (.0001813) (.0001812) (.000204)
Hhyearsch .000512***
(.000166)
Genderhh 0036185 -.003647 -.004255 | -.005929**
(.0031) (.0030995) | (.0034395)| (.002996)
Rurban .0002061| .0000921 .000016 -.001122 -.00281
(.005361) (.004939) (.004938) (.005461) | (.004919)
Wealth .001544 .001648
_Quintile_2 (.002495) | (.002502)
Wealth_Quintile_3 .002362 .002718
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(.002518) | (.002533)
Wealth Quintile_4 .003615| .004126
(.002569) | (.002582)
Wealth Quintile_5 .001721 .002524
(.002779) | (.00279)
Constant .032616 .0340889 .054303 .071404
(.063898) | (.058867) (.06816) (.06007)
Observations 11179 11179 11179 11179 11108
F-statistics 4.28 6.32 6.21 3.96 4.30
P-value 0.0003 0.0000 0.0000 0.000 0.000(
R?-squared - 0.0045 0.0050 0.0053 0.0058
Adjusted R - 0.0038 0.0042 0.0040 0.0044

Significance levels: *** = 1%

= 5%
*=10%

Table A6: Effect of household and government expelitures on infant mortality

Estimation methods
Baseline v CFA CFA CFA
A\ without without with with
Variables expenditure | interaction of | expenditure | expenditure
interactions household interactions | interactions
and plus wealth | plus wealth
government quintiles quintiles
expenditures | & schooling &
of mother | schooling of
the head
Healthpercent -.016404 -.0160311 -.016071 -.019688 -.04194*
(.028016) | .0226908 (.0226908) (.02635) (.02284)
Lnpreventive 0042724 | -.004247 -.0043002 -.00439 -.006764*
(.004686) | (.003795) (.003795) (.004213) (.00384)
Preventive_hhpct -.000604| -.0006002
(.000405) (.0004043)
Healthexpresid .016965 .018708 .03339 .05552**
(.0226872) (.022748) (.025496) (.021913)
Healthexpresid2 -7.30e-06 .0006628 .00103L 000999
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(9.60e-06) (.0006382) (.000689) (.000688)
Healthpct_resid -.0006685| -.001037 -.001005
(.0006366) | (.000688) | (.000687)
Motherage 0003719| -.0003747 -.0003731 -.000893* -.000681
(.0005337)| (.0004321) | (.0004321) | (.000522) | (.000505)
Motherage?2 8.36e-06 | .0000105**
(5.09e-06) | (4.92€06)
Yearsch_m - -.001319** | -.0013196*** | -.001203***
.001312** | (.0003231) | (.0003231) (.000363)
(.000398)
Hhyearsch -.001064**f
(.000294)
Genderhh 0086526 | -.0086157 -.0086389 -.01118* -.01738***
(.006822) | (.0055247) | (.005523) (.006130) | (.005306)
Rurban -.0005137 -.0004325 -.0004941 -.004717 -.01325
(.010868) | (.0088013) | (.0088014) | (.009732) | (.008713)
Wealth_Quintile_2 .003842 .003646
(.004446) | (.004432)
Wealth_Quintile_3 .002943 .003605
(.004488) (.004487)
Wealth_Quintile_4 .004151 .004845
(.004579) (.004573)
Wealth_Quintile_5 .003145 .003457
(.004953) | (.004939)
Constant 1581838 .157135 .15806 .200703 .29329
(.12955) | (.1049084) | (.104912) (.121473) (.10639)
Observations 11179 11179 11179 11179 11103
F-statistics 9.53 12.15 10.93 6.94 7.02
P-value 0.000 0.000 0.000 0.0000 0.000
R*-squared - 0.0086 0.0087 0.0092 0.0094
Adjusted R - 0.0079 0.0079 0.0079 0.0081

Significance levels: *** = 1%

= 5%
* = 10%
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Table A7: Effect of household and government expeittdires on under-five mortality

Estimation methods
Variables Baseline v CFA CFA CFA
v without without with with
expenditure household | expenditure | expenditure
interactions and interactions | interactions
government | plus wealth | plus wealth
expenditure quintiles quintiles
interactions | & mother’s & schooling
schooling of the head
Healthpercent 0099586 | -.0096268 -.00969 -.007261 -.03803
(.0279178)| (.025839) (.025837) (.02999) (.02604)
Lnpreventive -.0045853 -.0045624 -.0046498 -.00376 -.00722*
(.0046696)| (.004321) (.004321) (.004797) .00438
Preventive_hhpct -.00105** -.001047**
(.000461) (.000461)
Healthexpresid .0108984 .013748 .03071 .06131**
(.025835) (.0259) (.02902) (.02499)
Healthexpresid2 -6.50e-06 .001089 .001755** .001715**
(.0000109) (.000727) (.000785) (.000785)
Healthpct_resid -.001093 -.00176** -.001719
(.000725) (.000783) (.000783)
Motherage -.000669| -.0006714 -.000669 -.00118** -.000891
(.0005318)| (.0004921) (.000492) (.000594) (.000576)
Motherage?2 8.66e-06 | .0000116**
(5.80e-06) (5.61e-06)
Yearsch_m -.001756| -.001762 -.001763 -.00159***
(.000397) | (.0003679) (.000368) (.000414)
Hhyearsch -.001356***
(.000335)
Genderhh 0087484 | -.008716 -.0087535 -.01179* -.02034***
(.006M9) (.006291) (.006291) (.006979) (.00605)
Rurban .0055734| .0056456 .005545 .000472* -.01101
(.01083) (.01002) (.010022) (.01108) (.009935)
Wealth .007259 .006911
quintile_2 (.00506) (.005053)
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Wealth

.003975 .004566
quintile_3 (.005109) (.00512)
Wealth .002507 .003065
quintile_4 (.005214) (.005214)
Wealth .002791 .002906
quintile_5 (.005638) (.005633)
Constant 1629356 .162002 .163515 19285 32352

(.12909) | (.11946) (.11946) (.13829) (.1213)
Observations 11179 11179 11179 11179 11103
F-statistics 4.30 16.18 14.64 9.43 9.43
P-value 0.000 0.000 0.0000 0.000 0.0000
R*-squared - 0.0115 0.0117 0.0125 0.0126
Adjusted R - 0.017 0.0109 0.0112 0.0113

Significance levels: *** = 1%

= 5%
*=10%
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