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Abstract One of the most important social-goal world-over is the achievement of good health. This is because, apart from
been a fundamental right, it is also an invaluable asset and a prerequisite for improved productivity. However, the benefits
associated with good health status may not be enjoyed in the presence of high poverty rates. Thus, poverty reduction is
important in ensuring enjoyment of good health. In Kenya, despite the government’s effort to reduce poverty and improve
health status of her citizens, poverty has remained high and health indicators have not been impressive either. This paper,
therefore, sought to establish the effect of poverty on health status in Kenya. The study used Ordered Probit and the 2013
Kenya Household Expenditure and Utilization Survey dataset to achieve its objective. Estimation results indicate poverty
reduction increased the probability of reporting own health as being very good and reduced that of reporting poor health,
ceteris paribus. Increase in household size by one member increased the likelihood of reporting own health as being poor
other factors held constant. A one year increase in age increased the probability of reporting poor health and reduced that of
reporting very good health holding other factors constant. The probability of urban residents reporting own health as being
poor was higher than their rural counterparts ceteris paribus. Being employed increased the probability of reporting own
health as being very good compared to being unemployed other factors held constant. The study based on the findings
concludes that poverty decreases the probability of reporting good health and, therefore, it is important for the government to

formulate and implement policies that reduce or eradicate poverty.

Keywords Poverty, Health status, Kenya

1. Introduction

Every nation aspires to have a robust economy. To achieve
this aim of robust economy, the nation’s productivity must
be increased consistently. Productivity can be improved
through investing in the nation’s population through
education and good health. The effects of good health
accrues not only to an individual, but are also extended to
the family, community, society and the nation. Poor health
leads to reduced working hours; lowered production and
productivity; reduced Gross Domestic Product (GDP) and
savings and increased health care expenses. Health
expenditures, are borne by the individuals and also by the
society at large [1, 2]. Because of increased health care
expenditures, ill-health leads to switching of expenditure
from education and other social development to health care.
This switching of costs due to ill health can lead to or
increase poverty for an individual or his/her family [1-3].
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Poverty, which manifests itself in various forms such as high
mortality rate, lack of access to basic education, lack of safe
drinking water, lack of main health facilities and shelter can
lead to ill health [4-6].

The international community has over time recognized the
important linkage between health and poverty. This has seen
the world community put effort towards addressing the twin
challenges of health and poverty [2, 7]. Kenya has not been
left out in poverty reduction efforts and improvement of
health for the betterment of her citizens’ lives. Since
attaining political independence in 1963, Kenya has put in
place policies and programmes aimed at ensuring good
health and eradication of poverty in the country. Kenya
adopted a number of strategies aimed at reducing or
eradicating poverty including strategy of rapid economic
growth, the rural development focus strategy, adoption of
technology, Structural Adjustment Programmes (SAPs), the
basic needs strategy, and Economic Recovery and Wealth
creation Strategy [4, 8-10]. However, since 1982 almost
about half of Kenyans have been living in poverty as poverty
has remained more than 40 per cent. Rural areas have been
the most affected. This is despite the government’s efforts to
eradicate poverty against a target of 28 per cent by 2015
[8, 11-14].
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The Kenyan government has also been working hard to
improve the health of her citizens. The government has for
years emphasised on preventive, promotive, rehabilitative
and curative services [15, 16]. The strategies and initiatives
are contained in various policy papers such as the Kenya
Health Policy Framework Paper (KHPF, 1994-2010) and
KHPF (2012-2030). Despite the government’s efforts,
when compared with global goals such as millennium
development goals (MDGs) and sustainable development
goals (SDGs), Kenya made very limited progress in
achieving MDGs related to health. Under-five mortality rate
was 71 deaths per 1,000 live births in 2015 compared to
MDG target of 32 deaths per 1,000 live births. The rate is
still way above the SDG target of 25 deaths per 1,000 live
births by the year 2030. Maternal mortality rate remained at
362 deaths per 100,000 live births in 2014 against MDG
target of 147 deaths per 100,000 live births by 2015 [17].
This is high compared to the set SDG target of less than 70
deaths per 100,000 live births by the year 2030. The high
poverty levels if not addressed adequately, Kenya might
miss SDGs and its long term development agenda-The
Kenya Vision, 2030. This study, therefore, sought to
investigate the effect of poverty on health status in Kenya.

Previous studies on health status done in Kenya have
focused on specific variables such as smoking [18],
insurance [19], environmental and socio-economic factors
[20] while others focused on specific segment of the
population such as children’s nutrition status [21], child
survival [22] and child health [23]. Studies that looked at the
effect of poverty on health status targeted a specific segment
of the population while others controlled for it. Thus, the
findings cannot be generalized. This study uses a more recent
and a countrywide dataset to have more precise results that
can be generalized.

Analysis of health is mostly based on the Grossman’s
model of human capital [24]. The model indicated that every
person has some initial health stock. The model showed that,
the initial stock of health for every individual depreciates
with age and, therefore, needs to be replenished with
investments such as diet, exercise, and health care [24]. Thus,
in order to improve health status, health services are needed
[24, 25]. According to the model, other inputs that are used
by individuals to produce their own health include smoking
and consumption of alcohol, nutrition and lifestyle choices
such as involvement in risky behaviours and physical
exercises, and education, [26-28]. Therefore, the model
indicates that the level of health depends on the amount of
resources allocated for production by individuals and cannot
be treated as exogenous.

Grossman [24] opined that health care has a derived
demand from demand for good health and therefore cannot
be treated like any other good. In the human capital model by
Grossman, good health was also argued that has a derived
demand from utility. Individual’s productivity is increased
by good health. Good health also increases the total amount
of time an individual allocates on market (work) and

non-market (household) activities. Thus, amount of health
demanded is a consumption good and it enters into
individual’s utility function directly. Demanded health is
also an investment good, since it increases the number of
healthy days. The increased number of healthy days enables
individuals to participate in income generating activities
thereby increasing their earnings.

In consumer behaviour theory, every individual has a
utility function. Various combinations of goods and services
that can be purchased are ranked through the utility function.
Individuals are assumed to be rational in this theory.
Therefore, individuals are expected to within their budget
choose a most preferred bundle of goods and services from
the feasible set of consumption bundle. Thus, as rational
beings, individuals will generally buy goods and services
that will increase their satisfaction level [24]. The
Grossman’s model of human capital explains motives why
individuals invest in human capital to increase their
productivity in market and non-market sectors. The model,
therefore, highlights the important role that human capital
plays in production of earnings and commodities, which in
turn enters into the utility function of an individual [24, 25,
29].

The model also incorporated a household production
function to explain the gap between health outcomes as an
output and health care as an input [25]. Grossman
emphasised that some output of household production
function enters directly into the utility function. In addition,
Grossman [25] differentiated goods and services from
commodities. The differentiation was done by presenting
commodities as a function of goods and services, and
consumer time. Grossman [25], showed that, in order for
individuals to produce health, which is a commodity, they
had to purchase health services and other goods. Thus, health
enters direct into the utility function while healthcare being
an input enters the utility function through the health
function. Theoretically and empirically, Grossman’s model
remains unique in its approach of conceptualising a complex
demand for health.

This paper is anchored on the Grossman’s human capital
model. The model assumes that individuals maximise utility
by improving their health through consumption of health
care. Households are also assumed to be the primary decision
makers in consumption of health care and improvement of
health and individuals are part of the household.

2. Methods

2.1. Analytical Framework

Following Adeoti and Awoniyi [30], Ajakaiye and
Mwabu [31], Mwabu [27] and [23], the study uses a standard
economic model of household. The starting point is to
maximise utility function subject to health production and
income constraints. The household utility (U) depends on

consumption of health related goods (X)), health neutral
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goods (Y), and health status (H ) specified as:
U=u(X,Y,H) (1)

where X is health related goods; Y denotes the health
neutral goods; and H is health status of an individual.

The production of health ( 4 ) by an individual from
equation (1) can be described by the function given as:

H=h(X,Z,P,G,,U) (2)
where Z is market inputs (health investment goods) such
as health services; X is health related goods; P are

control variables; G are household and geographical
characteristics, and u represents component of health due

to genetic traits or environmental factors known to but not
influenced by individuals or households [23, 27, 31].

An individual maximizes equation (1) subject to equation
(2) and a household budget constraint given by equation (3)

M = XP, +—YT} + ZP. 3)

where M is household income, and P, P, , P. are prices
of health related goods (X)), health neutral goods (Y), and
health

investment good (Z) in equation (2) is assumed to be

investments goods (Z) , respectively. Health

purchased soley for the improvement of individual’s health.
Therefore, it only enters the utility function (equation 1)
through health production function H given by equation
(2).

Therefore, the utility maximization equation can be

specified as:
Lyyvs, =U{X,Y,h(X,Z,P,G,y}+
o 4
/1(M—XPX—YPy—ZPZ) “)

The first order necessary condition (FONC) for utility
maximization from equation (4) can be given as:
Ly =Uy {X,Y,hX,Z,P,G, 1)} *hy(X,Z,P,G, 1) S
2P =0 5)
L,=U, {X,Y,h(X,Z,P,G,,u} *h,(X,Z,P,G, 1)
-AP =0 ©

L, =Uy {X,Y,h(X,Z,P,G, )} — AP, =0 )
L,=M~XP,~YP,~ZP, =0 ®)

Solving the FONCs simultaneously yields the health input
demand functions of the optimal solutions to the
individuals/households problem [23, 31]. The optimal
solutions can be expressed as:

X' =Dy(P,.P,,P.,M,P,G,u) ©
Y*=Dy(Px,Py,PZ,M,P,G,,u) (10)
Z"=D.(P.,P,.P.,M,P,G, ) (1n)
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The result is a reduced health status demand function
given as:

H=¢(P,P,,P.,M,P,G,u) (12)

The indicator used to capture the health status ( H ) was
self reported assessment of individual’s health. The health
status was in four categories namely very good, good,
satisfactory, and poor. Thus, supposing that there is a natural
ordering of alternatives, a more parsimonious model that
takes account of ordering will be necessary. The starting
point is therefore a model of the form

H] =X,f+p, (13)

is a latent (unobservable) variable related to
and X are
H; is

l

where H.

1z

observed health status of individual i ,
covariates. Thus, model (13) cannot be estimated as

not observed. Instead, what is observed can be constructed as
follows:

1 if individualirates his health as poor

2 if individualirates his health as satisfactory

i

3 ifindividualirates his health as good
4 if individualirates his health as very good

(14)

This indictor of capturing health status is ordinal. Thus,
the appropriate model for estimation is an ordered choice
regression model [32]. Following Awiti [18] and Greene and
Hensher [33], this study assumed that there was a continuous
latent (unobservable) variable, Hi* , that was related to

the observed health status of individual i, through the
following equation:

1 ifo,=—0<H, <a,
2 ifo,<H <a
Hi: f 1 l* 2 (15)
3 ifa,<H, <a,
4 ifa, <H <a,=o

where @;, @,,and @; are the thresholds to be estimated.
The latent variable is in turn related to the various covariates
through the following equation:

H; = B, + B,PovS + BW, + &, (16)

where PovS is the poverty status of individual i, W, isa

vector of controls, and &; is a stochastic disturbance term.
The probability of observing a given outcome for a given
value of the independent variable can be expressed as:

Pr(H, = j| PovS,W))=Pr(ex; | < H

J l

[<a) (1)
where j=1,2,3,4.

Substituting equation (13) in to equation (14) and
simplifying gives the equation of the predicted probabilities
of the observed outcomes as follows:
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Pr(H; = j| PovS,W) = p(a; — p, — B, PovS — B;)) 18)
~O(a;, - p, - p,PovS - ;)

where j=1,2,3,4, and @ is the cumulative distribution

function for &;. Assuming that & has a standard normal
distribution, then the model becomes an ordered probit
model, which is estimated in this study.

However, poverty is potentially endogenous in health
status [3, 18, 23, 30, 34]. This study uses the 2SRI to
ascertain and control for potential endogenity. The approach
involves two stages in which the first stage involves
estimation of the poverty status model to get generalised
residuals. The generalized residuals from poverty status
model are then in the second stage included into health status
model as additional regressor. If the coefficient of the
poverty variable residuals is statistically significant in the
health status model, then the conclusion is that poverty
variable is endogenous [18]. In order to get the generalized
residuals, a poverty status model to be estimated is of the
form:

PovS = oW + &, (19)

where W is exogenous set of covariates comprising of

W, wvariable that also belong to the health status equation

plus a vector of instrumental variables W, that affect
poverty status, but have no direct influence on health status.
@ is a parameter to be estimated, and &, is a stochastic
disturbance term. The obtained generalized residuals from
equation (19) are then included as an additional regressor in
the structural equation of interest (equation 16) to control
for endogeneity of poverty status. The resulting equation
can, therefore, be written as:

H:‘ =B, + B,PovS; + BW, + B, €21+ &5, (20)

A major challenge with use of 2SRI is getting an
instrument that is appropriate. Existing literature shows that
a number of variables have been used as instruments for
poverty status. Among the variables used as instruments
include: distance to the nearest market, time taken to a
water source, proportion of severely underweight children
in a region, and distance to the nearest Non-Governmental
Organization (NGO) health unit [3, 28]. Data used for this
study lacks such information and therefore called for
innovation to get an instrument that can be used. This study
used average number of households at the county level that
have access to electricity as instrument variable. The
variable was used because the average number of
households at the county level that have access to electricity
is not expected to have a direct influence on health status of
individuals. However, there is a high correlation between
access to electricity and poverty. Households found in areas
with low electricity access are expected to have a higher
probability of being poor. The instrument, which is chosen

should be valid. Validity requires that the instrument is
relevant, is strong and is exogenous [3, 35].

In addition to endogeneity, there could be a problem of
unobserved heterogeneity due to unobserved factors of
health that are interacted with variable of interest [23].
Unobserved heterogeneity could arise from unobserved
preferences and health endowment of individuals that
influence their choice of health inputs, but are also correlated
with health outcomes. In the health production function,
heterogeneity may arise from the presence of exogenous
health factors that can be known to the individual household
but are unobserved by the researcher [21]. In this study
unobserved heterogeneity could arise from unobserved
individual and household characteristics that are correlated
with poverty as well as health status. To ascertain presence
and address the problem of unobserved heterogeneity in this
study, CFA was used. The approach involves inclusion of
the interaction of poverty status variable with its
generalized residuals, as an additional regressor in the
health status model. Thus, equation (16) can be extended
and expressed as follows:

H; = B + B, PovS, + BiW; + f 5A2i+ B PovS; * ‘9A2i+ &y
@n

where PovS; is the poverty status of individual i, W, is
vector of controls, &, are generalized residuals from the
poverty status model, and & is a stochastic disturbance
term. Substitution of equation (21) into equation (19), and

assuming a standard normal distribution for & , the
estimated model can be expressed as:

Pr(H; = j| PovS, W) = D(a; - p, — B,PovS -

Py = By &2i= PsPovS * &2i) = D(a;, = f, - (22)

BrPovS — BW, — B, &2i— PsPovS * £2;)
where j=1,2,3,4 and @ is the cumulative distribution

function for & (32).

2.2. Data and Definition of Variables

2.2.1. Data

The analyses in this study are based on a cross-sectional
dataset from the Kenya Household Expenditure and
Utilization Survey (KHHEUS) conducted in 2013 by the
Ministry of Health. The dataset was collected from a total of
33,675 households drawn from 1,347 clusters divided into
814 (60%) rural and 533 (40%) urban clusters. The survey
covered 44 out of 47 counties in Kenya. Garissa, Mandera,
and Wajir counties were not covered by the survey.

2.2.2. Definition of Variables
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Table 1.
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Variables used in study

Variable

Variable Description and Measurement

Health stat
calth status 4=Very Good

Is the self rated health status by individuals. Is categorized as 1= Poor, 2=Satisfactory, 3=Good,

Age The number of years of an individual at the time of survey measured in years
Sex Is the gender of the individual who reports to have been sick. It was coded 1=Male and 2=Female
Captures whether an individual is married or not, categorized as 1=Never married, 2=Married,
Marital status 3=Divorced/
Separated/Widowed

Education level
University

Is the level of education completed by an individual and head of household. It was measured using
1=No education, 2=Primary, 3=Secondary and 4=College/

Wealth index

Is the index capturing the standards of living of a family where an individual belongs based on asset
ownership. It is a proxy for poverty status. The wealth index scores are continuous. Those with more
assets have a higher score than those with less assets.

Household size

Is the number of members in a household measured using the actual number.

Is the religion of individuals categorized as 1=Traditionalists/Atheists/Others, 2=Catholic,

Religion 3=Protestant, 4=Muslim
Employment Is the employment status of an individual. Dummy=1 if employed and 0, otherwise.
Residence Place of residence where individual resides. It was 1=Rural, 2=Urban.

County average access to electricity

Is the average number of households that have access to electricity. The variable is continuous.
Counties with more households with access to electricity have a higher mean score.

County average access to piped
water

Is the average number of households that have access to piped water. The variable is continuous.
Those counties with more households accessing piped water have a higher mean score.

3. Results

3.1. Descriptive Statistics

Descriptive results showed that household size ranged
from 1 to 22 members with a mean of about six members.
The average age of individuals in the sample was 34.8 years.
Wealth index ranged between -0.96 and 1.82 scores with a
mean of -0.13 scores and a deviation of 0.55 score. The
county index capturing average access to electricity ranged
between 0.08 and 0.88, with a mean of 0.25 and deviation of
0.16. The county index for access to piped water ranged
between 0.04 and 0.81 with a mean of 0.33 and a deviation
0.20. Concerning health status, 5.68 per cent of the
household members surveyed rated own health as poor, and
13.44 per cent rated own health as being satisfactory. The
results also indicated that 55.37 per cent of individuals rated
own health as good while 25.51 per cent rated their own
health as being very good. In the sample surveyed, majority
(61.9 per cent) of the household members were Protestants
followed by Catholics at 24.5 per cent. Muslims were 10.11
per cent while the traditionalists, atheists and other groups
constituted 3.5 per cent of the sampled population. In terms
of area of residence, the results revealed that 64.04 per cent
of the household members were residing in rural areas while
the rest (35.95 per cent) were residing in urban areas.
Regarding marital status, the results showed that 53.7 per
cent of the household members were married, 36.7 per cent
had never married and 9.6 per cent were divorced, separated
or widowed. Regarding education, 16.33 per cent of the
household members had no education, 45.4 per cent had
primary level education, 29.4 per cent had secondary level

education and 8.89 per cent had either college or university
level education. The results further indicated that 56.65 per
cent of the household members were employed while 43.44
were not employed.

3.2. Effect of Poverty on Health Status

Table Al shows results for the test of validity, strength
and relevance of the instrument. The estimation results
indicated that the instrument highly correlated with
endogenous variable with a P-value of 0.000 and a
magnitude of 0.633. However it is uncorrelated with the
structural error term. Hence, the instrument is valid and
strong to be used.

3.2.1. Results of Reporting Poor Health Status

Results of the first stage of the 2SRI are similar to those
presented in Table Al (poverty status model). However, the
purpose of the first stage of the 2SRI was to get the
generalised residuals and, therefore, the results are not
discussed here. Since health status had four categories
namely poor, satisfactory, good and very good, only results
of the two extremes (poor and very good) are presented and
discussed here for brevity. Results of health status rated as
satisfactory and good are presented in the appendix in Table
A2 and Table A3. Results of health status rated as poor and
very good are presented in Table 2 and Table 3. Each table
presents results of the baseline model, which does not control
for endogeneity and unobserved heterogeneity, the model
controlling for endogenity (2SRI) and the model controlling
both endogenity and unobserved heterogeneity (CFA).
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Table 2. Average Marginal Effects of Probability of Reporting Own Health as Poor
Self Rated Health Status=Poor
Variable
Baseline Model (1) 2SRI Model (2) CFA Model (3)
Wealth Index -0.013(-12.40)*** -0.013(-6.00)*** -0.012(-5.46)***
Age 0.001(4.43)*** 0.001(4.39)*** 0.001(4.51)***
Age Squared 1.37e-05(8.72)*** 1.37e-05(8.73)*** 1.34e-05(8.57)***

Sex: Male (Reference)

Female

0.012(13.64)*+*

0.012(13.72)y***

0.012(13.64)*+*

Marital Status: Never married (Reference)

Married -0.005(-3.93)*** -0.005(-3.83)*** -0.005(-3.77)***
Divorced/Separated/

. 0.012(6.01)*** 0.012(5.91)*** 0.012(5.90)***
Widowed
Religion: Traditionalist/Atheist/Others (Reference)
Catholic 0.003(1.43) 0.004(1.47) 0.003(1.40)
Protestant 0.006(2.76)*** 0.006(2.74)*** 0.006(2.63)***
Muslim -0.007(-2.84)*** -0.007(-2.75)*** -0.007(-2.73)***

Household size

0.0003(1.84)*

0.0003(1.74)*

0.0003(1.66)*

Education Level: No education (Reference)

Primary Education

0.002(1.71)*

0.002(1.71)*

0.002(1.27)

Secondary Education

-0.008(-5.34)*++

-0.008(-4.73y*++

-0.009(-5.12) %+

College/University education

-0.019(-9.04) %+

-0.019(-7.70)y***

-0.019(-7.97 )%

Employment Status: No (Reference)

Yes

| -0.011(-10.20)**

| -0.011(-10.09)**

-0.011(-10.19)*++

73

Access to piped water: No (Reference)

Yes | -0.026(-12.28)***

| -0.026(-11.06)*** | 20.027(-11.18)**

Area of residence: Rural (Reference)

Urban 0.004(4.26)***

0.004(3.37)**+ 0.005(3.77)***

Poverty Residuals

0.0004(0.19) 0.002(1.04)

Interaction of wealth index and
poverty residuals

-0.013(-6.58)

Number of observations 80742

80450 80450

Note: *** ** and * denote statistical significance at 1 per cent, 5 per cent and 10 per cent levels of significance, respectively. (.)=Robust Z Statistics

Source: Author’s Computation, Study Data, 2013

Results of 2SRI model presented in Table 2 indicate that
there is no evidence of endogeneity since the generalized
residuals of poverty are statistically insignificant. Results of
the CFA model on the other hand indicated presence of
unobserved heterogeneity, which biases the results in models
that do not control for it. Thus, the preferred model is that
which control for unobserved heterogeneity, the CFA.
According to the CFA model results, the probability of
reporting own health as being poor falls by 0.012 with a unit
increase in wealth index ceteris paribus. Age was positively
and significantly associated with increased probability of an
individual reporting own health as poor other factors being
constant. A one year increase in age increases the probability
of reporting poor health by 0.001 ceteris paribus. Further,
the results showed that females have a higher probability of
reporting their own health status as being poor compared to
their male counterparts. Specifically, holding other factors
constant, the probability of females reporting their own
health as being poor was higher than that of males by 0.012.

Regarding marital status, which was categorized as never
married, married, and divorced/separated/widowed, results
indicated that married individuals were 0.005 less likely to
report poor health ceteris paribus. This was compared to
those never married. On the other hand, those who are
divorced/separated/widowed were 0.012 more likely to
report poor health compared to their counterparts who were
never married, holding other factors constant. In relation to
religion, the estimation results show that the probability of
Protestants reporting their health as being poor was higher by
0.006 compared to the traditionalists/atheists/others, other
factors held constant. On the other hand, compared to
traditionalists/atheists/others, the probability of Muslims
reporting their own health as being poor was less by 0.007,
other factors being constant. Estimation results further show
that the probability of reporting own health as being poor
increases by about 0.003 with a one member increase in
household size, ceteris paribus. Regarding education level,
the results show that compared to individuals with no
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education, those with secondary and college/university level
of education are less likely to report their own health as being
poor by 0.008 and 0.019, respectively holding other factors
constant. The estimation results also indicate that employed
individuals are less likely to report their own health as being
poor by about 0.011 compared to their unemployed
counterparts other factors being constant. Further, the results
indicate that, holding other factors constant, the probability
of urban residents reporting own health as being poor was
higher than their rural counterparts by about 0.005.

3.2.2. Results of Reporting very Good Health Status

Table 3 shows the results of the models for the probability
of rating own health as very good. Table 3 shows the average

marginal effects. Three different models are presented.
Baseline model is the first one. The model does not control
for endogeneity and unobserved heterogeneity. The second
model is the 2SRI, which controls for endogeneiy. The last
model is the CFA, which controls for endogeneity and
unobserved heterogeneity.

Results presented in Table 3 on endogeneity test indicate
no evidence of endogenity since the 2SRI results, show that
generalized residuals of poverty are statistically insignificant.
Further, CFA results show evidence of unobserved
heterogeneity as the interaction of poverty status and its
residuals is statistically significant. Thus, the preferred
model is the CFA since it controls for the unobserved
heterogeneity and so the results are not biased.

Table 3. Average Marginal Effects of Probability of Reporting Own Health as Very Good

Self Rated Health Status=Very Good

Variable
Baseline Model (1) 2SRI Model (2) CFA Model (3)
Wealth Index 0.037(12.56)*** 0.038(6.00)*** 0.035(5.47)***
Age -0.002(-4.46)*** -0.002(-4.42)*** -0.002(-4.55)***

Age Squared -4.1e-05(-8.66)

-4.1¢-05(-8.66)***

-4e-05(-8.50)***

Sex: Male (Reference)

Female -0.035(-13.83)***

-0.035(-13.92)%**

-0.035(-13.83)***

Marital Status: Never married (Reference)

Married 0.015(3.95)%** 0.014(3.84)*** 0.014(3.79)***
Divorced/Separated/

tvorcediseparate -0.035(-6.00) -0.035(-5.91)*** -0.035(-5.90)***
Widowed

Religion: Traditionalist/Atheist/Others (Reference)

Catholic -0.010(-1.43) 20.011(-1.47) -0.010(-1.41)
Protestant -0.019(-2.76)*** -0.019(-2.74y*** -0.018(-2.63 )%
Muslim 0.022(2.84)*** 0.022(2.75)*** 0.022(2.73)***

Household size -0.001(-1.84)*

-0.001(-1.74)*

-0.001(-1.66)*

Education Level: No education (Reference)

Primary Education -0.007(-1.71)* -0.007(-1.71)* -0.005(-1.27)
Secondary Education 0.025(5.35)*** 0.025(4.74)*** 0.027(5.13)***
College/University education 0.056(9.11)*** 0.055(7.75)*** 0.057(8.03)***
Employment Status: No (Reference)

Yes | 0.032(10.30)*** 0.032(10.19)*** 0.032(10.29)***
Access to piped water: No (Reference)

Yes | 0.078(12.41)*** 0.078(11.18)*** 0.079(11.30)***
Area of residence: Rural (Reference)

Urban -0.012(-4.26)*** -0.013(-3.37)*** -0.014(-3.77)***
Poverty residuals -0.001(-0.19) -0.007(-1.04)
Lr:)tj:;::;i:;i(z;\;zalth index and 0.037(6.59)***
Number of observations 80742 80450 80450

Note: *** ** and * indicates statistical significance at 1 per cent, 5 per cent and 10 per cent levels of significance, respectively. (.)=Robust Z Statistics,

(.)*=P-value
Source: Author’s Computation, Study Data, 2013
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The estimation results given in Table 3 indicate that a unit
increase in wealth index increases the probability of rating
own health as very good by 0.035 holding other factors
constant. Results also indicate that compared to male
counterparts, females are less likely to report their own
health as being very good by about 0.035. Further, the results
indicate that as one’s age advanced, he/she was less likely to
report very good health status, other factors held constant.
Regarding marital status, results show that the probability of
the married reporting own health as being very good was
higher by 0.014 compared to those never married holding
other factors constant. The results further indicate that the
probability of reporting own health as very good by the
divorced/separated/widowed was lower by 0.035 compared
to those never married holding other factors constant.
Concerning religion, the estimation results indicate that the
probability of individuals who are Muslims reporting own
health as very good is higher by 0.022 compared to that of
traditionalists/atheist/others holding other factors constant.
The results further suggest that the probability of Protestants
and Catholics reporting own health as very good is lower
by 0.010 and 0.018, respectively compared to
traditionalists/atheist/others, other factors held constant. The
estimation results also indicate that if household size
increases by one member, the probability of an individual
rating own health as very good falls by 0.001. Regarding
education level, the results show that the probability of
people with secondary and college/university education
levels reporting own health as very good is higher by 0.027
and 0.057, respectively, compared to that of those with no
education, holding other factors constant. Estimation results
also showed that the probability of those employed reporting
their own health as being very good was higher by 0.032
compared to their unemployed counterparts holding other
factors constant. Regarding area of residence, estimation
results showed that the probability of individuals residing in
urban areas reporting own health as being very good is lower
by 0.014 compared to those individuals residing in rural
areas ceteris paribus.

4. Discussion

This study investigated the effect of poverty on health
status in Kenya. According to findings from the Control
Function Approach, increase in wealth index increases the
probability of reporting own health as being very good and
reduces that of reporting own health as being very poor,
other factors held constant. The finding confirms that a
decrease in poverty minimizes the probability of reporting
poor health and increases that of reporting very good health.
This may be due to higher purchasing power of the wealthy.
Hence, wealthier people can afford balanced meals, clean
drinking water, and good shelter. Thus, they are less likely to
suffer from nutrition and water related diseases. They are
also able to afford health care in case of illness/injury. The
importance of poverty reduction in influencing the level of

health status is consistent with what other studies in Kenya
[18, 36] and other studies [37-41] elsewhere have found.

A possible explanation of the result that increase in age
increases the probability of reporting poor health and
reduced that of reporting very good health is that, as
individuals advance in age, they are more likely to
experience life threatening health events. As children grow,
they start exploring outside life that may expose them to
diseases. Adolescents may start experimenting with their
bodies trying to discover themselves and hence engage in
risky behaviours. Adults on the other hand may engage in
risky income generating activities. Other studies in Kenya
[18, 19, 36] and elsewhere [42] support this finding.

The finding that females were more likely to report poor
health and less likely to report very good health compared to
males can be explained by the social, cultural, economic and
biological factors that all impact negatively on the health of
females compared to males [43, 44]. Females are less
empowered economically and in most societies are looked
down upon. This may have a negative influence on their
health especially where they have to ask for financial
assistance for them to seek medical care. This finding is
consistent with other studies that have found that females
were more likely to report poor health compared to males [18,
36-38, 45].

The higher likelihood of those married and the lower
likelihood of the divorced/separated/ widowed compared to
those who never married reporting very good health status
could be due to benefits of marriage. According to resource
model, the married are more likely to command more
resources especially if the spouses are engaged in income
generating activities [46]. The married may also be
psychosocially fit and hence may not suffer from depression
and anxiety related diseases due to family support. The
finding is supported by other studies in literature [ 18, 36, 38].

The result that increase in household size increases the
probability of reporting poor health and reduces that of
reporting very good health could be due to increased
competition for the limited household resources and basic
necessities such as shelter, food and clothing. Increased
competition may have a negative impact on health. For
instance, members from congested households may suffer
from airborne and other communicable diseases. This
finding is consistent with Gakii [19] on Kenya who found a
negative relationship between household size and probability
of reporting very good health.

The lower probability of reporting poor health and a
higher probability of reporting very good health by those
with higher levels of education compared to those with no
education could be due to empowerment educated
individuals have. Individuals with higher levels of education
are more informed about health and its importance.
Therefore, they are more likely to engage more on preventive
and promotive health care. The educated are also more likely
to get employed and earn income, which they may in turn use
to purchase health care and other health promoting services.
This finding is consistent with Teerawichitchainan and
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Knodel [41] on Myanmar, Bora and Saikia [38] on India, and
Awiti [18] and Gakii [19] on Kenya.

Being employed reduced the probability of reporting poor
health and increased that of reporting very good health other
factors held constant. This could be because employment
serves as an empowering role through enabling better access
to health care. Employed individuals are able to earn income,
which they can use to invest in their health through
purchasing health care, balanced meals, quality shelter and
also exercising [19, 43].

The results that residing in urban areas increased the
probability of reporting poor health and decreased that of
reporting very good health compared to residing in rural
areas, other factors held constant, could be because about 60
per cent of Kenya’s urban households reside in informal
settlements where basic amenities are lacking and chances of
contracting communicable diseases are high [47]. The
finding that residing in urban area increased the probability
of reporting poor health is consistent with Gakii [19] on
Kenya, and Teerawichitchainan and Knodel [41] on
Myanmar. However, the finding contradicts those of Ahmad,
Jafar [37] on Pakistan and Bora and Saikia [38] on India.

5. Conclusions

The main conclusion from this study is that poverty
reduces the probability of individuals reporting very good
health, other factors held constant. This in other word means
that, poor individuals have a higher likelihood of reporting
poor health compared to their counterparts who are not poor
other determinants of health status held constant.

Therefore, since a major social goal of many countries is
to ensure that citizens enjoy good health, the findings of this
study imply that one way of improving health status is
through formulation and implementation of policies and
strategies that are aimed at reducing or eradicating poverty in
Kenya. In the short term, the government may cushion the
poor by introducing health based voucher programmes. In
the long term, government should introduce universal health
care, increase employment opportunities, invest in social
safety nets for the aged and the poor, and increase
sensitization on the need for reduced household sizes and
invest in family planning programs.

Appendix
Table Al. Validity test of instrumental variable in health status model
Variable Poverty status model Health Status model
Wealth index 0.1221(0.010)***
Age 0.004(0.000)*** -0.006(0.001)***
Age Squared -0.00002(7.91e-06)*** -0.0001(1.52e-05)***
Sex: Male (Reference)
Female 0.073(0.006)*** -0.113(0.008)***
Religion: Traditionalist/Atheist/Others (Reference)
Catholic 0.138(0.011)*** -0.033(0.023)
Protestant 0.172(0.011)*** -0.062(0.022)***
Muslim 0.202(0.013)*** 0.072(0.026)***
Marital Status: Not married (Reference)
Married 0.023(0.087)** 0.049(0.012)***
Divorced/separated/Widowed -0.085(0.097)*** -0.116(0.019)***
Log of household size -0.067(0.004)*** -0.018(0.008)**
Education Level: No education (Reference)
Primary Education 0.252(0.006)*** -0.022(0.013)*
Secondary Education 0.491(0.008)*** 0.082(0.015)***
College/university education 0.845(0.010)*** 0.018(0.020)***
Employment Status: No (Reference)
Yes | 0.068(0.007)*** 0.104(0.010)***
Area of residence: Rural (Reference)
Urban | 0.348(0.005)*** -0.040(0.009)***
County average access to electricity: No (Reference)
Yes | 0.633(0.022)*** -0.027(0.039)
County average access to piped water: No (Reference)
Yes 0.174(0.018)*** 0.267(0.031)***
Constant -0.955(0.022)***
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Variable Poverty status model Health Status model
Number of observations 28968 80742
R-Squared/Pseudo R2 R-Squared=0.5373 Pseudo R2=0.0427
F(16, 28951) 2413.96%**
Wald 2 (17) 6810.75(0.000)***
Linktest: hat 0.9987(0.000)*** 0.9953(0.000)™***
hat squared 0.0054(0.620)" -0.0038(0.854)"
Mean VIF 6.68 6.14

Note: *** ** and * indicates statistical significance at 1 per cent, 5 per cent and 10 per cent levels of significance, respectively. (.)=Robust Standard

Errors; (.)*=P-value

Source: Author’s Computation, Study Data, 2013

Table A2. Average Marginal Effects of Probability of Reporting Own Health as Satisfactory

Self Rated Health Status=Satisfactory

Variable
Baseline Model (1) 2SRI Model (2) CFA Model (3)
Wealth Index -0.018(-12.49)*** -0.019(-5.99)*** -0.017(-5.46)***
Age 0.001(4.46)*** 0.001(4.42)*** 0.001(4.54)***
Age Squared 2e-05(8.67)*** 2.01e-05(8.67)*** 1.97e-05(8.52)***

Sex: Male (Reference)

Female

0.017(13.76)***

0.017(13.84)%**

0.017(13.75)***

Marital Status: Not married (Reference)

Married -0.007(-3.95)*** -0.007(-3.84) -0.007(-3.79)***
Divorced/Separated/

. 0.017(6.00)*** 0.017(5.91) 0.017(5.90)***
Widowed
Religion: Traditionalist/Atheist/Others (Reference)
Catholic 0.005(1.43) 0.005(1.47) 0.005(1.41)
Protestant 0.009(2.76)*** 0.009(2.74)*** 0.009(2.63)***
Muslim -0.011(-2.84)*** -0.011(-2.75)*** -0.011(-2.73)***

Household size

0.0004(1.84)*

0.0004(1.74)*

0.0004(1.66)*

Education Level: No education (Refere

nce)

Primary Education

0.003(1.71)*

0.004(1.71)*

0.003(1.27)

Secondary Education

-0.012(-5.34)***

-0.012(-4.74)*+x

-0.013(-5.13 )%+

College/University education

-0.028(-9.09)***

-0.027(-7.74)*x

-0.028(-8.02)***

Employment Status: No (Reference)

Yes

-0.016(-10.30)***

| 20.016(-10.19)%** |

-0.016(-10.29)***

Access to piped water: No (Reference)

Yes

-0.038(-12.36)*++

| -0.039(-11.15)** |

-0.039(-11.26)%**

Area of residence: Rural (Reference)

Urban 0.006(4.26)*** 0.006(3.37)*** 0.007(3.77)***
Poverty residuals 0.001(0.19) 0.004(1.04)
Interaction 'of wealth index and L0.018(-6.59)**
poverty residuals

Number of observations 80742 80450 80450

Note: *** ** and * indicates statistical significance at 1 per cent, 5 per cent and 10 per cent levels of significance, respectively. (.)=Robust Z Statistics,

(.)*=P-value

Source: Author’s Computation, Study Data, 2013
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Table A3. Average Marginal Effects of Probability of Reporting Own Health as Good
Self Rated Health Status=Good
Variable
Baseline Model (1) 2SRI Model (2) CFA Model (3)
Wealth Index -0.006(-11.83)%** -0.007(-5.91)*** -0.006(-5.39)***
Age 0.0003(4.49)*** 0.0003(4.45)*** 0.0003(4.57)***
Age Squared 6.94¢-06(8.12)*** 6.93e-06(8.12)*** 6.81e-06(7.98)***
Sex: Male (Reference)
Female 0.006(12.81)*** 0.006(12.86)*** 0.006(12.79)***
Marital Status: Not married (Reference)
Married -0.002(-3.93 )%+ -0.002(-3.83)**+ -0.002(-3.78)**x
Divorced/Separated/Widowed 0.006(5.87)*** 0.006(5.78)*** 0.006(5.77)***
Religion: Traditionalist/Atheist/Others (Reference)
Catholic 0.002(1.43) 0.002(1.47) 0.002(1.40)
Protestant 0.003(2.75)** 0.003(2.73)** 0.003(2.62)***
Muslim -0.004(-2.82)*** -0.004(-2.73 %%+ -0.004(-2.71)***
Household size 0.0002(1.84)* 0.0002(1.74)* 0.0001(1.66)*
Education Level: No education (Reference)
Primary Education 0.001(1.71)* 0.001(1.71)* 0.001(1.27)
Secondary Education -0.004(-5.28)*** -0.004(-4.70)**+ -0.005(-5.07)
College/University Education -0.010(-8.82)*** -0.009(-7.57)*** -0.010(-7.83)***
Employment Status: No (Reference)
Yes | -0.005(-9.82)*** -0.005(-9.73)*** -0.005(-9.81)***
Access to piped water: No (Reference)
Yes | 0.013(-11.65)*** -0.013(-10.63)*** -0.014(-10.72)%**
Area of residence: Rural (Reference)
Urban 0.002(4.22)%** 0.002(3.35)** 0.002(3.74)***
Poverty residuals 0.0002(0.19) 0.001(1.04)
Interaction _Of wealth index and -0.006(-6.46)***
poverty residuals
Number of observations 80742 80450 80450
Note: *** ** and * indicates statistical significance at 1 per cent, 5 per cent and 10 per cent levels of significance, respectively. (.)=Robust Z Statistics,
(.)*=P-value
Source: Author’s Computation, Study Data, 2013
[6] Salihi AH, Madeline B, Norlaila AB. On the causal links
between poverty and HIV in Nigeria,
An application of Granger causality and co-integration
techniques. Malaysia Journal of Society and Space. 2012;
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