IMPACT OF HEALTH AID EXPENDITURE ON CHILD

MORTALITY IN KENYA, 1980-2010

BY

N.IOROCE FRANCIS CITAU

(X50/65534/2010)

A Research Paper Submitted in Partial Fulfdiment of the Requirements for the Award of

the Degree of Master of Arts in Economics, of the University of Nairobi.

O**"*

School of Economics

University of Nairobi

November, 2012



DECLARATION

I hereby declare that this is my original work and that to the best of my knowledge it has not

been presented for the award of a degree at any other university.

Signed Date: 1. " nL-W9(M 2

X50/65534/2010
Approval

Ihis research paper has been submitted for examination with our approval as university

supervisors.

Signed: Dale: '?rj..({/ Zo/ 2-

Prof. Germane \1wabu

Signed: Date: ./~ /1A w Z.

Dr. Mercy Mugo



DEDICATION

To my laic auni Jane Kamau and my adorable son Max

ni



ACKNOWLEDGEMENT

My first and foremost | wish to express my gratitude to the Almighty God, who has enabled me
et this far. | also wish to express my deepest appreciation to the School of economics.
Jniversity of Nairobi for offering me an admission to pursue postgraduate studies in this world
lass university.

am highly indebted to Ministry of Slate for Planning. National Development and Vision 2030
or the financial support which enabled me pursue my postgraduate studies. | also grateful to

Incan Economic Research Consortium (AERC) tor die chance to attend the Joint facility tor
Jcctives (JFE) where | got the opportunity to leant and exchange ideas with students from all
ver Africa.

uin sincerely and heartily grateful to my supervisors, Prof. Germano Mwabu ami Dr. M. Mugo
> their continued support, encouragement and guidance they gave me throughout my research
liich has been invaluable both in academic and professional life. 1 am also thankful to all other
ciurcrs in the School of Economics who sharpened my understanding and critical thinking of
jonomics theories and concepts. | also appreciate my classmates who immensely supported me

id provided me with valuable information through discussions in and out of class.

fully. 1would like to thank my parents and the extended family who sacrificed their meager

:omcs to sec me gel through education and for the care and support throughout my life.

May God bless you all!!



TABLE OF CONTENTS

DECLARATION . ..t o e »
[ Yo H o= of 1o X o P PEEPPR w
Aknowledgement ---—---- —m-mmmmmmmm e -- v
fABLE OF CONTENTS........cocvvivvenens v
JSTOF TABLES ...ttt sab e ae e nb e snb e nan e e IX
*ISTOF FIGURES...........cooiir TSR UP RPN X
1ST OF ABBREVIATIONS........ooiiiiieee e, Xi
B ST RACT ..ttt ettt b e e e et be b s xiii
IHAFTER ONE R
ITRODUCTION........cooiiiiiiieiiee e I
| BACKQIOUNG ..o 1
I Healthcare FINancing IN KENYaA.........coiiiiiiiie st 2
Table I: Health Care Financing Trends in KENYa.......ccoiiiiiiiniieeceeeee e 3
<Health INdICators IN KBNY A . ..ot 5
131 GENEIAI OVEIVIBW .....iiiiiiiieiieieet ettt sb bbbt n s 5
3.2 Infant and under five mortality in KENYU.........ccooiiiiiiiiicie e 6
igurc 1.1: The graph for under-five Mortality rale (per 1.000) in Kenya.........ccccooevuerverenenns 6
Statement of the Problem..........cccooiiiiii e s 7

Objective of the Study



1.5.1 SPECITIC ODJECTIVES. ...t bbb r e K

,6 Motivation Of the STUAY—— ... e e 8
HAPTER TWO e et : 10
ITERATIVE REVIEW 10
0 Introduction. 10
1 Theoretical Literature Review. 10
,2 Empirical Literature Review 12
3 Overview of the Literature. 15
HAPTER THREE ... .o 16
ASEARCH METHODOLOGY ..ottt 16
0 INtroduction......— .o 16
LY oo (=] IS T o L= ToT ) ok L[] o PRSP 16
2 Analytical Hypotheses: .. e e 17

$ Duta problems and DiagnNOSHIC TeSTS.....ciiiiiiiiiieiieieierie et 18
| Data type and SOUICES.......ccceveivereienririesieneeeens : A 18
3.4.1 Description ul variables used expected signs 18
HAPTER FOUR. evesccccssssssssesseet] 20
4PIRICAL RESULTS......... 2ft

vi



O T T o T A o T o I I o A T T TR e M

4.2 Descriptive Statistic*..

Table 2: Descriptive Statistics outcomes of the variables...........cccccoovviviiiiiiii e, 20
Figure 4.1: Under-Five Mortality (IJ5M) for the period 1980-2010.........ccccccvevveiieeineinnanne. 21
Figure 4.2: Total Health Aid (THA), for the period 1980-2010..........ccccoviiininieieieic e 22
Figure 4.3: Private Health Expenditure (PHE). lor the period 1980-2010..........cccccccvvvveenenn 22
Figure 4.4: The Prevalence of HIV/AIDS for the period 1980-2010.........cccoocvviinennieinninnne 23
Figure 4.5: The Notified Cases of Malaria (NCM), for the period 1980-2010...........c.......... 23
Figure 4.6: Doctors density (DD) for the period 1980-2010........cccceieiierieeieninieeree e 24
Figure 4.7: Percentage of children fully immunized (PFV) for the period 1980-2010........... 24
4.2 Results of Stutionarity Test 25
Table 3: Augmented Dickey-Fuller (ADF) Unit Root Test ReSUItS........cccccovvveieiieiieiiiee 25

Tabled: Augmented Dickey-Fuller (ADF) Unit Root Test Results after First Differencing... 26

SOURCE: COMPUTATION FROM EVIEWS SOFTWARE.......cciiiiiiieeee e 26
4.3 Analysis on Cointegration of series for Econometric Model e 27
Table 5: Results for Johansen Cointcgrution Test -Model............ccccoiiiiiiiii s, 27
4.4 DIAGNOSTICS TOSTS . uiiiiitiiieeie ettt ettt sttt st es e e esbeesbeare £eenteeseesreenteaneesneeseeaneennes 28
4.4.1 Brecusch-fiodfrey Correlation I M TeST.......covoiiiiiiieicie e 28

4.4.2 RAMSEY RESET TOSL....iiiiiiiiiii ettt ee et e et e e e e e s e e e nn e e e 28
4.4.3 Autoregressive Conditional Ileteroskedasticity (ARCH) TesSt......ccoccovvieeieiieniiienne 28
4.4.4 Jorque-Ucra Chi-SQUAre STALISTIC.......coiuiieiiieii e 28
4.5 The Long -Run Model 29
Table 6: Results for the IXtng Nin MOdel.........cooiiiii e 29
4.6 Dynamic Error Correction Model (ECM)....ccooiiiiiiiiie e 30
lable 7: General Error Correction Model undcr-live mortality rates..........cccooeeveeiieeiieinnns 31

Vil



Table 8: Specific Error Correction Model..........c.cooviiiiiiiiii e 32
4 7 Interpretation of the Specific Error Correction Model Regression Results................... 33
CHAPTER FIVE ..t ettt bt ettt b et nr et et e 36
SUMMARY.POLICY RECOMMENDATIONS AND CONCLUSION.....cccoccvveeiinirrinne 36
ST O LN (oo {11 o o SRR -6
I RS YU 011 0 -1 SRR -5
5.2 Policy ReCOMMENUALIONS........iiiiiiiiieiieieee sttt sttt ettt sneenae e 37
SRR O 0] a3 111 o] o FO PSPPSR 38
5.4 Limitations of the Study and Areas for Further Research.........ccccccooviiiiiiiiiiiciicci, 39
REFERENGCES. ... ..ottt st e et st e neenneenns 40
APPENDICES. ...ttt ettt ettt e bbbt b e et e st bt et e ne e nre e e 45

viii



LIST OF TABLES

Tahir |: Health Care Financing Trends in KENYa.........ccccoviiiieiii et cvvesiee e f
Table 2: Descriptive Statistics outcomes 0fthe variables..........ccccvvvviiiiiiiiiiec i 20
Table 3: Augmented Dickey-Fuller (ADF) Unit Root Test ReSUItS.......cccoocvverienieneeiiennn. 25
Table w: Augmented Dickey-Fuller (ADF) Unit Root Test Results after First Differencing26
Table 5: Resultsfor Johansen Cointegration Test -Model...........cccoeoiiiiiiicicccie 27
Table 6: Resultsfor the Long run model..........coooiiiiiiiiiiee e 29
Table 7: (ieneral Error Correction Model under-five mortality rates..........ccccccvevvvevieinnnns 31
Table 8: Specific Error Correction Model...........coooiiiiiiiiic e 32



figure 1.1:
Figure 4.1:
Figure 4.2:
Figure 4.2:
Figure 4.4:
Figure 4.5:
Figure 4.6:
Figure 4.7:

LIST OF FIGURES

The graph for under-five Mortality rate (per 1,000) in Kenya.......cc.ccceceevevrernne. 6
Under-Five Mortality (USM)for the period 19X0-2010 mpesssseimpescsccpociipocce(scceip|y 21
Total Health Aid (TilA),for the period 19X0-2010.......cccccceviieiiiiiiieeiieiieeies 22
Private Health Expenditure (P11L),for the period 19X0-2010...........ccecveruernnee. 22
The Prevalence of HIV/AIDSfor the period 19X0-2010........c.ccccevviviiieiiecinnns 23
The Notified Cases of Malaria (NCM), for the period 19X0-2010................... 23
Doctors density (DD)for the period 19X0-2010........cccccovvirreeirrienninreseeneeiens 24

Percentage ofchildren fully immunized (PFV)for the period 19X0-2010....... 24



LIST OF ABBREVIATIONS

ADE Augmented Dickey-Puller

arch Autoregressive Conditional Heicroskcdasficity
Dpr Diphtheria. Pertussis and Tetanus

ECM Error- Correction Model

GDP Gross Domestic Product

GMM Generalized method of moments

GoK Government of Kenya

IIV/AIDS  Human immunodeficiency Virus/ Acquired Immunodeficiency Syndrome

IMR Infant Mortality Rale

IRS Indoor Residual Spraying

ITNs Insecticide-Treated Nets

JICA Japan international cooperation agency

KEPI Kenya Expanded ptogranune for immunization
KDHS Kenya Demographic and Health Survey

MDG Millennium Development Goals

MoH Ministry of health



nha

NSGRP

PEP

PMCT

THE

USMR

UNICEF

WHO

National Health Accounts

National Strategy for Growth and Reduction of Poverty

Post Exposure Prophylaxis

Prevention of Mother to Child Transmition

Total Health Expenditure

Under-Five mortality

United Nations United Nations Children's Fund

World Health Organization

X1



ABSTRACT

Health care financing is a key determinant of health system performance since it is expected to
provide the resources and economic incentives for operating health systems, It is argued that
knowledge about health care financing helps to inform government policy by providing an

assessment of the effects of their policies on healthcare delivery systems and overall health

standards of a country.

Hits study examines die impact of health aid expenditure on child mortality in Kenya between
1980 and 2010. and identifies the other factors that influence child mortality in Kenya. The study
uses time series data for a period of thirty years and employs semi log regression analysis on the
model and later an Error- Correction methodology on the model to prevent for spurious
regression results. The study reveals that the total health aid expenditure influences the under
five mortality in Kenya. Other factors were also found to influence under-five mortality in Kenya
they include the HIV/AIDS prevalence rate, notified cases of malaria, doctors' density and

immunisation coverage.
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CHAPTER ONE

INTRODUCTION
11 Background
In the recent years, there bus been a tremendous improvement in the health status of African
countries as indicated by reduced mortality rates and improved life expectancies. However, the
region still suffers from the worst health challenges like tuberculosis. HIVV/AIDS, malaria and
other communicable diseases that severely affect the citizens. These challenges are mainly due to
the massive difficulties they face in mobilizing and managing resources for improved health

outcomes (Peters ct al. 2000).

Just like other developing countries, Kenya faces the problem of inadequate funds to deliver and
sustain fully functional health systems. The total health expenditure (THE) is low with the
average of 4.5% of the gross domestic product since 1992, with its lowest being in 2008 at 4.2%
alter the post election violence hut it lias indicated a positive trend since then with 4.8% being
recorded in 2010. This is way below the targets set by the Abuja Declaration 2001 where African
countries committed to devote a minimum of 15% of government funds to the health sector in

order to address the massive burden of ill-health facing them.

The main factors contributing to this financing challenge are high levels of poverty, poor
economic performance, high population growth and burden of diseases such as malaria and
HIV/AIDS (Wambugu, 2010). In the recent years, the country has recorded an increase in donor
contributions to augment national health budget which has resulted to a rise in the per capita

health spending from (USS14) inl995 to (US$37) tn 2010. Although this is above the world



heulih organizations (WHO) recommended per capita health spending of (USS35) that expected
to provide a minimum health package for the citizens. The country is still not on track to meet
the Millennium Development Goals (MDGs) target four of reducing under-five mortality to 33.
and infant mortality to 26 deaths per 1000 live births by 2015 from 85 and 55 respectively in

2010 (WHOSwebsite. 2012).

1.2 Healthcare Financing In Kenya

Health financing refers to the mobilization and collection of funds from various sources, pooling
them together and using them pay for health services. The main objectives of health financing
arc to make funding available, ensure choice and purchase of cost effective interventions and

ensure that all individuals have access to effective health care services (Wambugu. 2010).

According to the National Health Accounts (NHA) 2003. there are four major sources of health
care financing in Kenya: out- of- pocket spending, general government expenditure, donors’
(external resources) and the private companies. The government health expenditure consists ol
recurrent and capital spending from government (central and local) budgets, external borrowings
and grants. External resources lor health arc funds or services in kind that arc provided by
external entities either from international organizations, other countries thtough bilateral
arrangements, or foreign non-governmental organizations. Out of pocket expenditure on the
othci hand is any direct payments, to health providers for goods and services whose primary
intent is to contribute to the restoration and enhancement of the health. Lastly, private health
expenditure includes direct household (out-of-pocket) spending, private insurance, charitable

donations, and direct service payments by private corporations (World Rank website, 2012).



Tl»c table below shows the trend of Kenya health funding for the last 15 years.

Table 1. Health Care Financing Trends in Kenya
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also low stagnating at approximately 42% of the total health expenditure. According to Kimalu
ct ol (2002) Government expenditure on health was high during the 1965-1970 period of
exceptional economic growth. However, due to the structural adjustments programs in the mid

1990s that level has been reducing (WHO, 2012).

While die government expenditure to the total health expenditure appears to stagnate at uround
409i. die donor funding component has been increasing steadily, from 5.3%’ in 1996 to 36.1 % in
3910. In actual terms, the donor funding has increased from Kshs 1.05 Billion out of Kshs 9.2
Billion spent on health in 1995 to stand at Kshs 42.7 Billion out of Kshs 52.4 Billion spent in
2010 From the trend it appears as if the donor funds are used to replace or divert government
funds from health to other sectors of the economy making the Kenya healthcare more dependent
on donor aid. This worrying trend is not unique to Kenya; it is common in most low income and
middle-income countries in the world. According to l.u ct al. (2001). for every US$1 of health
aid given to developing countries, those governments are found to reducing the amount of
domestic government expenditures allocated to health by about US$0 43 to US$114. In general,
this it has been found that to increase government health spending of developing countries by Sl.

global health funders need to provide at least $1*75 of aid for health.

In addition from the table, the private sources of funds account on average for over 57%’ of the
total health expenditure in which 78% of this comes from out of pocket payments by households
and 8';; from insurance schemes. Thus the out of pocket spending remains the largest source of
health funds in Kenya, contributing 44.2 % of total health expenditure total health expenditure in

2007 and 42.7 in 2010 (WHO. 2012).



1.3 Health Indicators in Kenya

1.3.1 General overview

[According to WHO. (1993) health is a state of physical, mental and social wellbeing of the
people and not just the absence of disease. Health indicator on the oilier hand is a measure of the
physical and emotional wellbeing of an individual or a population (Witter cl al. 2000). Generally
health indicators include Birth rate. Fertility rate, infant mortality rate, maternal mortality rate,
life expectancy etc. Infant mortality and life expectancy are the most commonly used health

indicators since they portray the general level of health and overall development of country.

Infant mortality refers to the death of a child bom alive before its first birthday while under-five
mortality is the death of a child before its filth birthday. The two indicators arc also MDGs
number 4 with a target of reducing under-5 mortality by two-thirds by the year 2015. relative to

us level in 1990.

High infant and under-five mortality reflects the lack of proper childcare owing to poverty, lack
of education, among others It is given that factors that affect human development also affect
infant mortality rules and vice versa. In a vicious cycle the population which is unhealthy will
produce diseased and unhealthy infants, who in turn grow up to form sickly adults prone to
diseases. This will dampen economic progress of country leading to lack of resources to invest
back to the health care. The poor health will decreases worker productivity; leading to under
utilization of natural resources. In the long run this will harm the next generation by decreasing

enrolment of children in school, and the cycle will continue (World bank. 1993).



I \ einfant and under five mortality in Kenya

During the f*ri(H ol 1960-1980. Kenya recorded an impressive decline in ihe under-five
mortality rate. The level of under-five mortality was 201 deaths per 1,000 live births in 1960
while in 197* il s*00*1at 107 pc 1.000 live births. Inthe early 1980s, under-five mortality
decline slowed and stagnated. However, between the late 1980s and early 1990s the under-five
mortality levels increased from 89 deaths per 1,000 live births in 1989 to 96 deaths per 1,000 live
births in 1993 due to the emergency of HIV/AIDS around this period (KDHS, 2003). In the
early 2000 infant and under-five mortality declined rapidly and has continued to decline as a
result of various global initiatives to improve child health adopted by Kenya namely Male/.i Bora
Strategy, expanded immunization programmes and roll back malaria strategies. As at 2010, the
under five mortality rate stood at 85 deaths per I.(XK) live births while infant mortality stood at
55 deaths per 1000 live births. The graph below shows the trend of under five mortality rate in

Kenya for the last 50 years.

Figure 1.1: The graph for under-five Mortality rate (per 1,000) in Kenya



| 4 Statement of the Problem

Health cure financing in Kenyu remains a challenge mainly due to high levels of poverty,
country’4 poor economic performance, high population growth and disease burden such as 111V
and AIDS and malaria Although the Kenyan government has over the year’s undertaken critical
refutin' to enhance accessibility, improve quality and finance health services, there are major
indications that the health sector is still underfunded and highly dependant on the donor aid. The
infant mortality and under-five mortality rates of 55 and 85 respectively in 2010 arc still high and

off the target for the MDG target of 26 and 33 by 2015.

The government health expenditure is still low and reducing while the donor aid has been
increasing steadily leading to over dependence on donor aid to finance health. This implies that
the Kenya health sector is mainly financed by donor aid and out of pocket spending. However,
with the recent news that the donors arc expected to apply austerity measures in their
disbursement of global funds for health to Kenya, it has raised the issue of sustainability of
health aid and its impact on the general health standards, which is unknown if aid is cut or
withdrawn from Kenya. As it is. health sector policies in Kenya lack this empirical foundation.
Therefore, the purpose of this study is to contribute in filling this knowledge gap by carrying out

astudy on levels of health aid and its impact on health outcomes in Kenya.

1.5 Objective of the Study

The broad objective of the study was to investigate whether there is existence of functional

relationship between health aid expenditures and under-five mortality levels in Kenya



I 5.1 Specific objectives

The specific objectives emanating from the broad objective stated wcrc:-
() Determine die effect of health aid expenditure on under live mortality in Kenya
(n) Determine the effect of other health expenditures on under-five mortality in Kenya
(iif) Determine the effect of other determinants of under-five mortality in Kenya

(iv) To recommend policies aimed enhancing healthcare financing and promoting health

outcomes.

1.6 Motivation of the Study

Kenya is still faced with the challenges of meeting the millennium development goal number ‘1
of reducing under-five mortality to 33 deaths per 1000 live births and infant mortality to 26
deaths per 1000 live births by 2015. The current infant and under-five mortality rates still high

hence; there is need for improvement in child health and general health standards of the country.

Motivation ol litis study is derived from the challenge that Kenya laces in its healthcare
financing strategies. Donor/hcalth aid has always been viewed as the main way of supplementing
the financial gap in the health sector; acquiring medical equipment; technology, scarce human
capital, financial resources and general equity In provision of healthcare to Kenyans at large. But

it appears to be substituting instead of supplementing government funds for health

Ihe study may be relevant to Kenya policy makers towards their understanding of health aid

expenditures and their impacts on under-five mortality rates in Kenya. The empirical findings



will be used to recommend appropriate policies that can be implemented to increase die benefits

jfhealth expenditures in Kenya and thereby improve the accessibility of healthcare in Kenya.



CHAPTER TWO
LITERATURE REVIEW
2.0 Introduction
Iliis chapter has two sections. Section one focuses on theoretical basis of health outcome
production. The second section deals with the empirical literature review with much focus on
health aid expenditures and health outcomes in Africa. An overview of the literature is provided

at the end of the chapter

2.1 Theoretical Literature Review

Just like other commodity outputs, health outputs, require a set of inputs for its production.
According to (Mas-colell, Whinstone and Green, 1995). the microeconomics production theory
analyses the behavior of the firm by specifying a production set. A production set Y is a set of all
output vectors Q that constitute feasible production plans for the firm. The output is produced
using inputs vectors X limited by technological constraints. This output-input relationship is
commonly described by a production function f(x) that gives the maximum amount of Q that can

be produced using input amounts X. The resulting production set is described as:

A (Gl A —'C*rtmeen* t-i) A ®and 50)

Where

Ihe marginal productivity is given by (yv) =effect of changes in inputs on output

10



N Inical health production function faces a cost minimization problem since health is a public
>
L j ,nd healthcare market is an imperfect market. This is due to the unique characteristics of
the medical-care market namely: uncertainty: asymmetric knowlcdgc/informalion; externalities:

the nature of demand: expected behavior of the physician; supply conditions and the pricing

practices (Mwabu, 2007).

Health can be produced, or restored after an illness, by using “medical care." This medical care
is a set of activities designed to restore or augment the slock of health. The process of
transforming medical care into health can be thought of as a standard production function. Hie
process of transforming medical care (m) into health (H) in a manner similar to the
transformation any inputs into outputs H=f (m). It is normally expected that more M produces
mote H, if the marginal productivity of medical care is positive. It can also he assumed, in line
with standard microeconomics production theory that the incremental effect of M on |I

diminishes as more M is used, and after some point may even become negative.

In line with die above (Zeyncp, 2000) developed a basic health production function in order to
investigate factors that determine the health status of a population. The production process
depends on the health care system, its resource input and also on the nonmedical, social,

economic and physical conditions. He specifies general form of a health production function as:

H=f(M. B)

"here H is u measure of the health status of the population. M is an indicator of medical

‘Sources, and E is a vector of lion-medical social, economic and life-style indicators.



Health expenditure can be thought as the capital injected to the healthcare production function
A therefore, it is expected to have a positive impact on the heath levels of the country and
negative effect on under-five and infant mortality rates. Thus an increase in health expenditure
pet capita implies a broader access to health care and services which helps to decrease under-five

and infant mortality rates (Anyanwu and Erhijakpo. 2007),

2.2 Empirical Literature Review

A number of studies have tried to examine the link between health expenditure and health
outcomes around the world. Hadley (1982) did a study on the relationship between health
expenditure and mortality and found a positive relationship between health expenditure and
mortality in the United States. In Kenya. Nganda and Ongolo (1999) Manyala (2000) and Oleche
(2005) showed a |x>sitive relationship between health expenditures and various health outcomes
in Kenya. In Europe, there is also some evidence pointing to a positive relationship between

health care input and health outcomes (Collins and Klein, 1980).

Although health spending can affect health conditions, the efficiency of using the health
spending to bring about health outcomes varies significantly. Poullicr el al. (2002) looked at the
relationship between spending and health status for 191 countries, and found out that higher
spending was either associated with significant improvements in health status or had very little

impact to improvements in health status.

Using the Generalized method of moments (GMM) regressions (Mishra and Ncwhousc. 2007)

analyzed the relationship between health aid and infant mortality, using data from 118 countries
12



~vnfcen 1973 and 2004. They concluded that health aid has a statistically significant effect on
Infant mortality and that doubling per capita health aid is associated with a 2 % reduction in the
infant mortality rate. The results are in line with (fiehhard ct al. 2008) who used a random

efficients model and found out that health-targeted aid is positively correlated with belter
health under certain conditions. In contrast. (Michaud and Murray. 1994) found that health status
variables are not related to the amount of aid received a country. In their analysis of the trends of
health aid to the health sector over the last twenty years cross the world, they concluded that this

may be due to the tact that non-communicablc diseases and injuries arc usually underfunded.

Other studies on aid argue that foreign aid has always been driven by the political, economic, and
institutional circumstances of both donors and recipients countries. The process which leads to a
vicious circle: where the need for more funds is aggravated by the high ratio of aid to GDP,
Making those countries aid dependent since, the more aid flows into a country, the more
important that aid becomes to an economy, and the more difficult it is then for a government to

refuse it (Kanbur, Sandler and Morrison. 1999).

Recent studies on the determinants of child mortality in Kenya shows, socioeconomic controls
like including mother's education, household wealth, urban/mral residence, and the reproductive
dynamics such as age of mother at the birth played important role in determining child mortality
in Kenya. Apart from that. HIV and AIDS epidemic appeared to be the most probable cause of

'he recent increases in child mortality in Kenya (Hill. Biccgo and Mahy. 1998).

Sxwanayana and Younger (2(XM). found that in Uganda, an increase in health care expenditures.

Particularly on vaccination, impacts positively on infant mortality in Uganda. According to them.

13



oJealVhi> vaccination rate to 100% would have the largest and probably most cost effective,
Njpact of reducing infant mortality by 16 deaths per 1000 of live births. The results arc in
conformity with (Hill. Biccgo and Mahy. 1998) who found that immunization coverage was

*ignific*nt in determining child mortality in Kenya.

Recording to (Akachi and Alun. 2011). Malaria accounts for 16% of deaths in Africa but the
impact of international financing of malaria control on child mortality in Africa has not been
studied. They found that the impact of insecticide treated nets (ITN) coverage on under-five
mortality was statistically significant along with immunization, showing that 10% increase in
households with ITN reduces 1.5 child deaths per 1000 live births. They recommended ITN
prioritization in countries where malaria is a major cause of child deaths to save greater number

of lives with available resources.

Medical brain drain, as measured by the expatriation rate of physicians, is found to have a
negative impact on health outcomes in Africa. (Chauvet, Gubcit and Mcsple-somps. 2008). The
same was confirmed by (Muldoon ct al. 2011) who concluded that physician density
significantly reduces infant and child mortality, | arahani ct al. (2000) have shown that, human
health resource may have greater long-term benefits than previously estimated. They concluded
*hat physician density was significant while nurse density and the percentage of births attended

by skilled attendant were not significant

Ather studies on child mortality have found that fertility rates, female participation in the labour
force, per capita GNP. and female literacy rales significantly affect infant mortality rates (Zakir
and Wunnava. 1999). On the other hand Mondal. Hossain and All. (2009) observed dial the most
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significant predictors of child mortality levels arc immunization, ever breastfeeding, mother’<

agc at birth and birth interval.

, *Overview of the Literature

is an agreement that the level health expenditure is directly related to general health
outcomes of a country which in turn brings about a healthier nation. The reviewed empirical
studies found a number of variables determine the child mortality rates of the country. They
include socio economic and demographic factors like health expenditures, prevalence of HIV
and AIDS, malaria. Doctors' density, births attended by skilled health staff, immunization,

access to safe water and the level of education.

The reviewed literature showed that most of the studies used different methodologies and
variables to establish the impact of health expenditures on child mortality. Majority of the studies
in Africa have been confined to establishing the effect of increasing government expenditure on
health outcomes. This study will fill the knowledge gap by providing information on the

relationship between health aid and under-five mortality rates in Kenya.
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CHAPTER THREE

RESEARCH METHODOLOGY

introduction

c reviewed literature has provided theoretical models and empirical findings on die positive

contribution* of health expenditures and aid on the child mortality.

3.1 Model Specification

Infant ami under-five morality rate are excellent health outcomes which is easily quantifiable,

and serves as excellent health status indicators across and within economies.

Under-five morality just like any output involves use of different inputs. Assuming that these
inputs are human effort (labor) and capital, the productions function can take a Cobb-Douglas

functional form as follows:

Q- AL°Kl-a

Where Q. = is the health outcome - infant mortality.

A=the level of iccluiology.

I- dabor for example doctors per 1000 of the population

K=capital for example health aid expenditure in country

The above production function can also be written using logarithm as.

N2* InA + alrxkL + (I - a)InK
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. 11) Being the aid expenditure elasticity of infant mortality ~~ - 1- a

me most basic OLS regression equation specifics infant mortality as a function of previous

period's aid. adopted from Mishra, Fand Ncwhousc. D. (2007) is as follows:
IfgliSMi = <o+ oilog IMA, , + Ojlogl’HE™-i + ajPHIV, HXINCM1+ asl>I>i+ a*PFV, + k
\VKrc asuthe intercept while u*arc the arc elasticities

US5MIi = is the health outcome - infant mortality in period t.

TIAZ1L- is die total health aid received in previous period.

I'HF'.t = private health expenditure funded domestically in previous period,

MV, = prevalence of HIV /AIDS.

\C M |= nalaria incidence rate.

11), = doctors density (Doctors per 100.000 population)

PFV, - percentage of children fully immunized.

3.2 Analytical Hypotheses:

The hypothesis will be formulated as follows
Null hypothesis Ilo: u = 0 health aid inflows arc not related to under-five mortality in Kenya.

Alternative hypothesis Ho: A~ 0 health aid inflows arc related to under-five mortality in Kenya.

17



I \ patu problems jind Diagnostic Tests

A study will use the semi-log regression analysis on the model using time series data. A
number of diagnostic tests will carried out to ensure that the estimation results will not be
jpurious. They include Normality test. Stationary tests (Unit root test) and test for

coimegration.

34 Data type and sources

The study will use secondary data from various issues of demographic and health survey from
Kenya. World Bank development indicators for the health indicators, and disaggregated data for
health expenditures from the WHO data for the 30 years. The period covered will he 1980-2010

soas to belter account for the trends of foreign aid inflows and infant Mortality rate in Kenya.

34.1 Description of variable* used expected signs

Health Aid/ External resources for health- these are funds or services in kind that are prov ided
by entities not part of the country to cater for health related programmes. This being capital
injection to the health production function is expected to improve health outcomes therefore will

have an inverse correlation with under five mortality in Kenya.

Private health expenditure- this includes direct household (out-ol-pockct) spending, private
insurance, charitable donations, and direct service payments by private corporations. Private

health expenditure is expected to have an inverse correlation with undcr-five mortality rates

Prevalence of HIV, total (% of population ages 15-49) Prevalence of HIV refers to the

Percentage of people ages 15-49 that arc infected with HIV. Prevalence of HIV is expected to

18



Itfve a positive correlation with the undcr-fivc mortality since an increase in HIV cases increases

A child mortality.

Notified cases of malaria- Malaria incidence is expressed as the number of new cases of malaria
each year- 'Hie number of cases reported is adjusted to take into account incompleteness hi
reporting systems, patients seeking treatment in the private sector, self-medicating or not seeking
treatment at all. and potential over-diagnosis through the lack of laboratory confirmation of
cases. The malaria prevalence is expected to have a positive correlation with the undcr-fivc

mortality. This is because malaria is a leading cause of child deaths in Africa.

Doctor*” density (Doctors per 100,000 populations) - they include generalist and specialist

medical practitioners. Iliis is expected to have an inverse correlation with the under-fivc

mortality rate.

I'crcentuge of children fully immunized. Child immunization measures the percentage of
children ages 12-23 months who received vaccinations before 12 months. This is expected to

have an inverse correlation with the under-five mortality rate.
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4.0 Introduction

CHAPTER FOUR

EMPIRICAL RESULTS

flu* chapter presents results and interpretation of the results. This section is divided into section 4.1

descriptive statistics. 4.2 results of nationality test. 4.3 cointegration test, 4.4 long-run model, and

45 dynamic crror-corrcction model and finally 4.6 the interpretation of specific model regression

results.

4.1 Descriptive Statistics

fable 2 below shows the characteristics of the distribution of die variables. | or the variables;

lunder-five mortality (U5M), total health aid (THA). Private health expenditure (PHK),

[ prevalence of HIV/AIDS (PHIV), notified eases of malaria (NCM). doctors' density (DD) and

the Percentage of children fully immunized (PFV).

Table 2: Descriptive Statistics outcomes of the variable's

Mim
Median
Maximum
Minimum
Sid. Dev.

Stewoos

Kurtosk

J*0lin-Brra

‘“mernrtinn*

tompuUllniifrom Kvtewa aoftwarc

| nder-5
M ortality

102 3613
102.7000
ii7.:;0u0
*4.70000
* 779927
001 7590
2 236X71
0.7S3R2I
0.6*5977
31

Total

Health aid

K445#59
2502 677
473*4 4*
639.2*00
12*56.93
1.93167*
5.62599*
2*.1*596
0.000001
31

Private
tirallh
Expenditure
1*975 06
10632 17
65*7612
1357.440
19059.70
0.999*59
297*166
5165*30
0.075553

3l

20

Prevalence
of
iiiv/Ains
SSOWS:
6400000
10 50000
0.000000
3.739246
-0.343199
171)5962
2 771501
0.2501V,
31

N otified
Cases
Malaria
5*.04529
49.6169*
96.10691
32.61357
1*652*4
0.354057
2.035**3
2.7*6693
024*243
31

of

Doctor*’

Density

14 75032
14 70000
IK 00000
1260000
1554554
0.346950
2.923734
062944*
0 7299**0

31

Percentage of
Children FaB)
Immunized
74 1935’
76 00000
99.00000
5000000
11.953*5
-0.454412
2.715093
1.171715
05662*
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Tre* normality lest ensures that the variables used are normally distributed. The Jarque-Berra
siatistioi test which utilizes the mean based coefficient of skewness and kurtosis was used in the
Stilly The rule of the thumb is for the skewness to be within the ranges of -2 to +2 while
kurtosis should be within -3 to +3. If the probability value is less that the Jarque-Berra chi-square
statistic at the 5% level of significance, the null hypothesis of the normal distribution is not

rejected. From the above table 2 all the variables are seen to be all normally distributed.

The under five mortality (USM). the prevalence of IHIV/AIDS (I*111V) and Percentage of
children fully immunized (PI'V) have negative skewness which means its distribution is left
leaning which show most of the observations lie on the left hand side of the mean. The total
health aid (TI1A), Private health expenditure (PHF.), notified cases of malaria (NCM), and the
doctors density (DD) arc positively skewed implying their distributions are right- leaning as most

the observations lays on the right hand side of the mean.

Figure 4.1: Under-Five Mortality (USM) for the period 1980-2010
too
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From figure 4.1. the under-five mortality rate has been declining between the periods of 1960

1980 but in the early 1980s this decline slowed and stagnated. However, between the late 1980s
and early 2000 the under-five mortality levels increased steadily and the factors attributed to this

encrease was due to the emergency of 11I\VV/AIDS around this period (KDIIS. 2003). In the early



the under-five mortality declined rapidly and has continued to decline as a result of various
global initiatives to improve child health adopted by Kenya namely Malezi Bora Strategy,

expanded immunization programmes and roll back malaria strategies.

figure 4.2: Total Health Aid (THA), for the period 1980-2010

from figure 4.2: The total health aid has been steadily increasing in the recent past from 5.3% in
19% to 36.1 % in 2010. The main factors attributed to this steady increase include the
emergency ot numerous UN agencies, the multilateral institutions such as the WHO and IMK
bilateral agencies such as the Japan international cooperation agency (J1ICA) and die German

GTZand non governmental organisations and networks, like Oxfam and Action Aid.

Figure 4.3: Private Health Expenditure (PHE), for the period 1980-2010

[WWW | VI<E
from figure 4.3: Since the cost sharing and the introduction of die user fees in government

hospitals in the late 1980. the private health expenditure has been raising steadily to account on

*\crage for over 57% of the total health expenditure in the recent years. Out of pocket spending
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I,vhouseholds accounts for about 78% of this private health expenditure thus implying that the

out of pocket spending is the largest source of health funds in Kenya.

figure 4.4: The Prevalence of HIV/AIDS for the period 1980-2010

ts*

VW) r-Mivl

figure 4.4 shows the trend in HIV prevalence in Kenya. Since the first case of HIV was
discovered in Kenya in early 1980 the prevalence of HIV been increasing and peaked at 10% at
the end of 1990s. But due to the numerous strategies like the introduction of post exposure
prophylaxis (PEP), blood safety and prevention of mother to child transmition (PMCT) and other
campaigns to fight the epidemic the prevalence rate started to decline to 7% in 2003 to further

decline 106% in 2010.

Figure 4.5: The Notified Cases of Malaria (NCM), for the period 1980-2010

figure 4.5 shows the notified eases of malaria. According to the world malaria report. 2008
Kenya ranks fifth 1 the list of countries that account for 90% of malaria eases in Africa. It is
estimated (hat in 2007 that 30% of all outpatient morbidity and 19% of inpatient admissions were

duc to malaria. The notified eases of malaria has remained largely high due to the fact that fever
23



ASCs arc classified as malaria as confirmatory tests are not done in all suspected malaria
caGs. On notified cases of malaria the lowest number reported was 1996 and 2001 where the

country recorded about 3.3 million cases while the highest cases were on 2009 at 9.2 million

Cases.

figure 4.6: Doctors density (1)D) for the period 1980-2010

figure 4.6 shows the doctors destiny (the number of doctors per 100,(XX) of the population). The
doctors' density reported as the number of doctors per IOOtXX) of the population has been
increasing for the last 30 years. In 1980s the number has been 13 doctors per 100.000 people up

Waround 18 doctors per 100.000 |>eoplc in 2009 translated to 1.924 medical doctors.

Figure 4.7: Percentage of children fully immunized (PFV) for the period 1980-2010

figure 4.7 shows ihc percentage of children fully immunized. The percentage of children who

fully immunized is a key input m the MLXJ goal 1campaign. The inununizatioii levels has
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A low in 1980 where on average only 50% of the children were fully immunized the number
A been steadily increasing to over 80% in the late 2000s due to the extension of the Kenya

expanded programme for immunization (KKPI).

42 Results of Stationarity |est

Given that the study uses time series data a test for .Stationarity is necessary to ensure that the
statistical properties of the series process are constant over time. Since using non-stationary will
lead to spurious results there is need to ensure that the scries are stationary. Table 3 below
pjesents the time series nature of the variables after employing ADF test on each variable. The
results show that all the variables are non-stationary at levels since ADF statistic is greater than

critical ADF t critical at 5% level of significance.

Table 3: Augmented Dickey-Fuller (ADF) Unit Root Test Results

Variable \D F Statistic Critical Value (5% ) Nature
lniter 5 Mortality -1.270701 -1.9574 Non-Stationary
Lor Total Health Aid 2.112661 -1.9374 Nnn-Stanonary
Lor Private llrulih Expenditure 1.513060 -1.9574 Non-Stationary
Prctalence of 111\ 0.382384 1.9574 Non Stationary
Notified Cue* of M alaria 0663950 19574 Non Stationary
Doctors Density 1335683 1.9574 Non Stationary
Prrcentuise of children Folly 0046495 -1.9574 Non Stationary
vaccinated
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I

5,ncf the all the variables arc non-stationary at their levels, it is prudent to difference them to

j carry out the same ADI-' test so as to make the series stationary. The results after first
differencing are shown in Table 4. All the variables are stable after first differencing at 5% level
of significance, since ADF statistic is less than ADF t-critical. This implies the variables in their

levels are integrated of order one. 1(1).

fable 4: Augmented Dickey-Fuller (ADF) Unit Root Test Results after First Differencing

Variable ADF StatUtk Critical Value<6%)  Nature

T mkr 5 Mortality +2.029224 *1.9546 Stationary
I <KTotal Health Aid #3.813700 +1.9546 Stationary
Log Private Health Expenditure +2.351916 -1.9546 Stationary
Prevalence of HIV -2.014141 -1.9546 Stationary
Notified Cases of Malaria -3.348572 +1.9546 Stationary
Doctors Density *1.967352 19546 Stationary
Percentage of children Fully vaccinaU-d 1995186 +1.9546 Stationary

Source: Compulation from Evicws software

The results from table 4 above shows that, the ADF t-statistics are less than the t-critical and
therefore die null hypothesis of non-stationarity can be rejected. This implies that die series arc

Mationary.
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i1J Analysis on Coinlc”rntion of series for Econometric Model

Uc study employs the Johansen (1988) Maximum Ligcn value and Trace tests for cointegration

JiiKCall the variables in the model are integrated of order one. 1(1).

The results for these tests arc shown in Tables 5. From the table it can be observed that the null
hypothesis of no cointegration vectors is rejected by the LR test at 5% level of for all variables,
fI* hypothesis that there arc seven co-integrating vectors cannot be rejected on the other hand
winch implies the variables in the model are not stationary. Based on the results we can conclude
thet there exist cointegration relationships between the five variables in model 1, hence their

jttlionarily of linear combination converges to long run equilibrium.

Table 5: Results for Johansen Cointegration Test -Model

Eigen value likelihood 59f Critical 1* Critical Hypothesized number of Ctnnlcgntlmn

Ratio (UR) Veltie Value Equations)

2507113 12424 13357 None**
n*50706 138.2660 .15 10318 At most 1**
059963t 81.21084 68.52 76.07 At most 2 **
0.535456 53.74957 4721 34.46 At must 3*
0.464007 30.74862 29.68 35.65 At most4 *
0JO5II5 1211359 154 20.04 At most 3
0036673 1119318 376 6.65 At most 6

Notes: (ij *(**) denotes rejection of the hypothesis at 5 “mi( 1%0) significance level.
(i) 1 R test indicates 5 cointcitratinp equation! si at \V* >iytiil'icante level

*roe: Computation from Fviews sofiw.u

27



4.4 Diagnostics Tests
Diagnostic tests arc essential to show if the model arc consistent or not. The following tests were

earned on the model and the resultant graphs are presented in the appendix section.

+4.1 Breusch-Godfrey Correlation LM Test
As presented in appendix 1. the Breusch-Godfrey Correlation I.M lest has an I-statistic of
1.646906 with a probability of value of 0.269074 shows that there is no serial correlation

between the variables in the model at 5% significance levels.

442 Ramsey RESET Test

The Ramsey RESET Test presented in the appendix 2 shows, an F statistic of 1.414479 and a

probability 0f0.273087 that indicates that the model is not mis-spccificd.

4.4.3 Autoregressive Conditional Heteroskedasticity (ARCH) Test
Appendix 3. shows the Autoregressive Conditional Heteroskedasticity (ARCH) lest with an |-
statistic of 1.515316 and a corresponding probability of 0.468763 which implies the coefficients

of the model arc stable.

44.4 Jnrquc-Bern chi-square statistic
The residuals normality test and the null hypothesis of normal distribution has a Jarquc-Bcra chi
square statistic value is 1.515316 with a probability of value 0.468763 implying that the error

term has a normal distribution
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1.5The Kong -Run Model
given the existence of a long run cointegrating relationships in the econometric model the long

ntn model estimated can be presented as follows in table fi,

fable 6: Results for the Long run model

Qqvikloni Variable: 1.00 Under 5 Mortality
Method: Least Squares
Dete: 09/18/12  Time: 21:02

Sanple: 19K0 2010

Included observations: 31

Variable Coefficient Sid. Error 1Stannic Prob.
CONSTANT 5.499923 0.103013 53.39036 0.0000
1.00 Total Health Aid 0.027013 0.023088 1.169979 0.2535
1,00 Pnwrtte Heallh livpenditurr m0.079216 0.034521 -2.291708 00308
Prevalence of 111V 0.037275 0.IKwUSY 8.362580 00000
Notified Coses of Malaria 0.000527 0.00039%6 13117 0.1956
Doctors Density 0.021927 0.009793 -2.239106 u.0347
Percentage of children bully Vaccinated -0.002891 0.000848 -3.411045 0.0023
It-squared 0920965 Mean dependent variable 4.624916
Adjusted K squared 0.901206 S.D. itcpendent variable 0.086406
S.li ol regreuiun 0.027159 F vaiivlic 46.61004
Durbin-Watson slat 1400047 ProtXI'-sUlislicT Qa0XY

Source: Compulation from Eviewt software

The above gives a rise to a linear equation of the model as follows:

LOGU5S5M=5.50+ 0.027*LOGT1IA -0.079*LO<;P11E +0.037*I,HIV-0.0«0527*NC:M -
(53.39036) (1.169979)  (-2.294708) (-2.294708)  (-1.321173)

0.022*1)1) -0.002891*1'FV
(-2.239106)  (-3.411045)

Whcte. the figures in brackets arc the i-slaltslics of the corresponding estimated cocfTieicnLs.
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pfOin Table 6 above. Most of the coefficient in the equation have taken the expected signs except
X total health aid and notified cases of malaria. The R 0f0.920965 shows that, the explanatory
power of the independent variables is about 92%, while the DW test is 1.400047 shows no serial

Correlation of the residual.

4.6 Dynamic Error Correction Model (ECM)

Since all the variables are non-stationary in levels, but cointegralcd. their dynamic relationship
needs to be specified by an error correction methodology so that the short run and long-run
relationships can be captured. Two lags and current levels lor all the variables were used in
estimating the model. The choice of the three lags was based on the estimated residuals of die
ECM passing the normality and serial correlation tests. The procedure involves re-estimating the
general ECMs by deleting the insignificant variables until we get the parsimonious ECM*. flic

long run relationship for under-five mortality rates is expressed as:

LOGUSM = 550+ 0.027*1.0GTHA -0.079*L<HIiPHE +0.037*PHIV-0.000527*NCM -

0.022*1)1) -0.002891 ¢PEN'
The error correction term (iiCT) is given as:

RESIDI = LOCUSMe - 550+ 0.027*LOGTIHA -0.079*LOCPIIE +0.037*PHIV-

0.000527*NCM -0.022*1)1) -0.002891*PFV
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fable 7: (tcniTiil Krror Correction Model under-five mortality rates

Impendent Variable: DLOG Under-5 Monaltly
Method: Least Squares

pate: 09/19/12 lime: 21:21

ampler adawed): 1983 2008

Included ubsersalums: 26 alter adjusting endpoints

Variable Coefficient  Std. Error t-Sutistic I*rob

CONSTANT 0.005212 0.002763 1.885943 0.1324
DLOG Under-5 Mortality 1 0.405980  0.236973 1713194 0.1618
OLtXi Under-5 Mortality 2 0.072130  0.163764 0.440450 0.6824
pLO<i Total Health Aid 0.001163  0.002613 0444917 0.6794
DLOCI Total Health Aid _| 0.005465  0.004580 1193218 0.29H7
PLOKi Total Health Aid _2 0010X17  0.004485 -2 412042 0.0734
pLO(i Private Health Expenditure 0.018691 0009004 +2.075966 0.1065
DLOGI Private Health Expenditure _| 0.006839 0008616 0.7938.39 04717
PLfXi Private Health Expenditure _2 0,015170 0009785 1.550346 0 1960
P Prevalence of HIV 0008008 0 004553 1.758933 0 1534
P Prevalence of HIV _1 0.011626 0002696 4.312340 00125
DPrevalence of HIV 2 +0.004477  0.002617 1711161 0 1622
D Notified Cases of Malaria -0.000136  4.65E05 2912122 0.0436
P Notified Cases of Malaria 1 -927/P-05  597E05 1553091 0 194
D Notified Cases of Malaria 2 2811-4*5 4.35K-05 0.645043 0 5540
UDoctors Density -0.003650  0.001305 -2.79721X) 00490
DDoctors Density _ 1 -0.000320  0.001174 -0.272735 0.7986
D Doctors Density _2 -0.000783  0.001353 -0.579095 0.5936

P Percentage of children Fully Vaccinated ~ -0.001176  0.000288 -4.078668 0.0151
DPercentage of childtcn Fully Vaccinated _| 0.001029  0.000289 -3.557140 0.0236
I>Percentage of children Fully Vaccinated _? 0.000569  0.000188 +3.030916 0.0387

RKSIPU 0479650 0086676 -5.533849 0.tK)52
R-squared 0.998*80 Mean dependent variable 0 005377
Adjusted K-squated 0.993001 S 1), dependent variable 0022673
SF.. of regression 0.001X97 F statistic 169.9020
Durhin-Watson stat 2.28X276 ProNF statistic) 0.000075

Source: Computation from Eviews software

Dropping the insignificant variables in the general error correction model in table 7 above gives

rise lo the specific error correction model table 8 below.
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fable 8: Specific Error Correction Model

pependent Variable: DLOG Under-5 Modality
Method Least Squares

pate: 09/19/12 Time: 21:47

Ssnplc<adjusted): 1982 2008

Included observations: 27 alter adjusting endpoints

Variable

CONSTANT

D100 Under-5 Mortality 1

PLOO Total Health Aid |

DI-OG Total llealtit Aid 2

DI.OO Private Health Expenditure

DL (Xi Private Health Expenditure 1
DLOG Private Health Expenditure _2

1) Prevalence of Illv

DPrevalenceof HIV 1

D Prevalence of HIV 2

) Notified Cases of Malaria

D Notified Cases of Malaria _|

D Notified Cases of Malaria .2

D Doctors Density

D Doctors Density 2

D Percentage of children Fully Vaccinated

D Percentage of children Fully Vaccinated _|
T) Percentage of children Fully Vaccinated 2
RIiSIDIJ

R-squared
Adjusted R squared
S.E. of regression
Duibin-Watson stat

Source: Computation from Eviews software

Caocfficleni

0.005143
0.460812
-0.007753
0.010389
-0.019819
-0.005992
«0.014223
0.<X)9892
0.009859
-0.004486
0.000146
9/*1F-05
3.83F. 05
0.002833
5.85E-05
-0001283
0.001075
0.000585
0477710

0.997663
0992403
0.001958
1485736

32

Std Frmr  t.Statistic

0.002493 2062931
0,082912  55578U
0.003135  «2.473015
0.002955 3515041
0.009013  -2.198783
0.005367  -1.116376
0.007273 1.955729
0.002883 3431472
0.002539  3.883173
0.002183  -2.050247
477E-05  -3.048477
5 12H05 187X578
3.86E05  0.993485
0.001009  2.806906
0.00Q802  0.072969
0.000243  -5.270361
0000213 4,419183
0.000177  3.312304
0.078560  -6.0808\4
Mean dependent variable
S 1) dependent variable
F statistic
ProbfF-siatistic)

Prob

00730
00005
00.385
0.0079
0.0591
0.2967
0.0862
0<X)89
0.0047
0.0745
0.0159
0.0071
0.3496
0.0230
0.9436
0.0008
0.0022
0.0107
0.0003

-0005998
0022466
1896957
0.0000W



A7 Interpretation of the Specific Error Correction Model Regression Results

prom the results in section 4.6. Table 8 for specific error correction model, the F-statistic of
189.6957 and the corresponding probability value of 0.000000 illustrates that the coefficients of
the explanatory variables are statistically significant. The value for R' is 0.997663 which shows
that the explanatory power is about W%. The DW test is 1.485736 which shows no serial

correlation of the residual.

All the coefficients in the equation have taken the expected signs. This is a elear indication that
the variables have relationship on the under-five mortality rates. As the expected health
expenditures increases leads to mortality rate declines. As HI1V/ALDS and malaria increases
under-five mortality increases and finally increases in doctors’ destiny and immunization rates

reduces under-five mortality rates.

Total health aid expenditure, influences the under-five mortality in Kenya in the short run just
like in the long-run. The coefficients of first and second lags of total health aid expenditure arc
both negative and statistically significant at 10% significance level. The net effect of the first and
second lags of total health aid expenditure on the under-five mortality is a 1% increase of the
previous periods health aid expenditure leads to a decline of about 0.018142% in under-five
mortality. This implies the previous periods health aid expenditures impacts the health outcomes
on die current period this is due to the fact that majority of this aid is used in health care
investments and infrastructural development of the health sector whose impacts can be fell alter
sometime. This expenditure on health reduces under five mortality since more funds are spent

on health care services such as healthcare facilities, drugs promotivc and preventive healtheure
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jnd improving access to the majority of the poor in the villages. The magnitude of this total
health aid  low at 0.018142 given that the majority of the funds arc aimed at H1V/AIDS.
Malaria and tuberculosis while some non communicable diseases arc underfunded. These
underfunded diseases like pneumonia and diarrhoea are increasingly killing more children than

earlier anticipated.

The private health expenditure influences the under-five mortality in the short run like in the
long run. The coefficient is negative and statistically significant at 10% level of significance. The
net effect of the first and second lags of total health aid expenditure on the under-five mortality is
a 1% increase of the current, first and second lag of private health expenditure leads to a decline
of about 0.04034% in under-five mortality. This private health expenditure reduces under five
mortality more that the health aid because its demand driven. The out of pocket payment by
households is paid at point of receipt of medical care hence directly affects the health outcomes

of the population

The prevalence of HIV/AIDS influences the under-five mortality in the short run unlike in the
long run in Kenya. The coefficient is positive and statistically significant at 10% level of
significance. The net effect of the current, the first and die second lags of total health aid
expenditure on the under five mortality is a 1% increase of the current and the previous period’s

prevalence of 111\V/AIDS leads to an increase of about 0.015265% in under five mortality.

The notified cases of malaria in Kenya influences the under-five mortality in the short run unlike
in the long run in Kenya. The coefficient is positive and statistically significant at 10% level of
significance. The net effect of the first and second lags of notified cases of malaria on the undcr-
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five mortality is a unit increase of the current and the previous period's notified eases of malaria
leads to an increase of about 0.00028% in under-five mortality. In actual terms an increase of

malaria eases by 100,000 new cases increases the under-five mortality rates by 28%.

The doctors' density and the percentage of children who arc fully immunized influences the
undcr-ftvc mortality in the short run unlike in the long run in Kenya. The coefficients are
negative and statistically significant at 10% level ol significance. The net effect of the pervious
period’s doctors’ density on the under-five mortality is an increase by one in the number of
doctors per 100.000 people leads to a decline of about 0.0028915 % in under-five mortality. On
the other hand the net effect of the percentage of children who arc fully immunized on the under-
five mortality isa 1% increase in the immunization coverage leads to a decline of about 0.08208

% in undcr-ftvc mortality in Kenya.



CHAPTER FIVE

SUMMARY, POLICY RECOMMENDATIONS AND
CONCLUSION

5.0 Introduction

Chapter five has four small sections. The first section 51 the summary, traces all the work
carried on and results. Second section 5.2 policy recommendations, draws on the empirical
findings and formulates some policy suggestions. Third section 5.3 conclusions, tries to relate
with other studies around the world. Lastly section 5.4 limitation and areas of further research,

points out the drawbacks of the study and area for future research.

5.1 Summary

Since the literature establishes that health care financing is crucial in achieving the goals for
health systems, namely good health, responsiveness to the expectations of the population, and
fair financial contribution. The health care financing challenges in Kenya thus is a problem that

needs to be solved.

The focus of the study was therefore to estimate the impact of health aid on die under five
mortality rate for the periods of 1980*2010. The literature reviewed in this study helped identify
other factors that affect mortality rates in a country at a macro level, factors like Private health
expenditure (PHD. prevalence of HIV/AIDS (PHIV), notified eases of malaria (NCM), doctors'
density (DD) and the Percentage of children fully immunized (PFV) were found to be affecting
under-5 mortality rates.
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To achieve its objectives this study applied a semi log OLS regression analysis on the under-five
mortality rate (dependent variable) against independent variables; total health aid, private health
expenditure, prevalence of IIV/AIDS, notified eases of malaria, doctors' density and the
Percentage of children fully immunized The results shows the explanatory variables are

important in explaining the changes in the under-five mortality rate in Kenya

Similar to results we came across in most studies; all the coefficients in the equation took the
expected signs. This is a clear indication that the variables have relationship on the under-five
mortality rates. As the expected health expenditures increases leads to mortality rate declines. As
H1V/AIDS and malaria increases under-five mortality increases and finally increases in doctors’

destiny and immunization rates reduces under-five mortality rates.

5.2 Policy Recommendations

The study established the significance of the fore mention factors on health indicators in Kenya
litis finding has a great policy implication which must be addressed by the health policy makers
with the view of improving the health care system in the country. The study recognizes that
increases in the under-live mortality can not he fully attributed to low funding but also other
factors like prevalence of I1IVV/AIDS. notified cases of malaria, doctors' density and the
Percentage of children fully immunized. In order to improve the health the government should

rethink about the health care financing critically since some policy impact negatively on health.

In terms of health aid expenditure it can be recommended that the country should rethink of

diversifying the donor money to cover non-communicable and other diseases and stop over
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| funding and over emphasizing on of 111\V/AIDS. malaria, tuberculosis. The other diseases that

requires attention include diarrhea and pneumonia which are leading children killer in Kenya.

To ensure that the goal for health systems of responsiveness to the expectations of the population
and fair financial contribution there is need to reconsider the out of pocket private health funding
given that majority of Kenyans live below poverty line. This can be achieved by removing user

fees to marginalized groups to promote access of primary healthcare to the citizens.

It can be recommended that greater finances and healthcare resources be directed to primary
health care clinics and district hospitals where the majority of people seek healthcare services.
More doctors should be hired and posted in the primary level healthcare levels and a review of

remuneration of medical staff to ensure retention of doctors at government hospitals.

5.3 Conclusion
This study concludes that health aid plays an important role in improving health status of Kenya.
Around the world studies have found that health aid expenditure have conflicting impact on

health outcomes.

The findings of this study on the role of health aid expenditure are in accord with those of Mishra
and Ncwhousc. (2007) and fiebhard et al. (2008) who found that health status variables arc
related to the amount of aid received a country. However, these results arc in contrast to those of
Michaud and Murray. (1994) and Kanbur, Sandler and Morrison. (1999) who found that health
status variables are not related to the amount of aid received a country. Study extends the debate
from Poullier et al. (2002) on the efficiency of using the health aid to Iwoster the health

outcomes which vary significantly from country to country. It also concludes that health
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outcomes in Kenya can improve by increasing the efficiency of health aid expenditures and oilier

health expenditures in Kenya.

5.4 l.imitations of the Study and Areas for Further Research

The study had a number of limitations; chief among them was the availability and the quality of
the data since secondary data was used. Data from different institutions gave conflicting Figures,
which made it difficult to get ideal information. This led to the study using some averages in
some instances. Since the data collection and measurement may not be accurate, it is likely that
measurement errors were obtained in the national account data used in this study. Another major
limitation was the unavailability of private health expenditure data since most of them were
estimates. The study would have been more exhaustive if the actual expenditures on private
health services would have been obtained. As a result of these shortcomings, the conclusions and

policy recommendations may have suffered from the same inferences.

Therefore, further research is needed to ascertain the efficiency of this health aid expenditure in
Kenya and also the use of micro-level variables like education and household income and their

impacts on under-five mortality in Kenya.
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APPENDICES

Appendix I: Breusch-Godfrey Serial Correlation LS| Text Result*/or Specific Error Correction Model

RrcuKch-Godfrcy Serial Correlation I-M Test*

F statistic 1.646906 Probability 0.209074
(3K squared 9.569019 Probability 0.008358
lest Equation:

Dependent Variable: RBSID  Source: Computation front Fvicwit software

Appendix 2: Ramsey RFSF.T Test Resultsfor Specific Error Correction Model

Ramsey RESET lot:

F Statistic 14144V Probability 0.273087
Log likelihood ratio 4.969180 Probability 0.02580J
Test Fijiunion

Dependent Variable: DLOGUSM
Method: Least Scares

Appendix 3: ARCH Test Resultsfor Specific Error Correction Model

ARCH lest

F-statistic 0.557130 Probability 0.580724
Ohs*R>quaied 1.205165 Probability 0,547396
lest liquation:

Dejiciklcnl Variable: RESIDE
Method: Irasl Squares

Source: Computation from Evict*%6oftware



