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Abstract

Besides access to health services, quality of healthcare is recognized as a key element in putting
an end to preventable childhood illnesses which in turn contributes to improved population health
outcomes. Quality of healthcare and its effects on health is often assessed at the facility level while
neglecting the role of consumers of healthcare as co-producers of quality healthcare; they are
capable of using their knowledge and resources to enhance their own (and their children’s) health.
Moreover, existing theoretical and empirical evidence does not explore the synergistic health
effects of provider and consumer quality of healthcare on health outcomes. To address the existing
knowledge gap, this thesis addressed three objectives. To begin with, we assessed provider quality
of healthcare in Kenya and establishing its determinants. We then developed a measure for
consumer quality of healthcare and examined the determinants of household level quality of
healthcare. Lastly, we sought to model theoretically and empirically the interaction effect of
provider and consumer quality of healthcare on child health. This thesis has its theoretical
foundations on microeconomic models of utility maximization, the agency models and health
production theories. We utilize two data sets; the 2018 Kenya Health Service Delivery Indicators
(SDI) survey data and the 2014 Kenya Demographic Health Survey data. The ordered logit model
and Instrumental Variables Approach were employed appropriately for estimation of regression
results. The results of the analysis point to the following main conclusions: First, on the supply
side, being male, higher education and training level as well as having been trained in Integrated
Management of Childhood IlInesses were more likely to result in provision of quality healthcare.
Health facility characteristics, mainly, higher facility tier, government ownership and urban
location were significant in improving provider quality of healthcare. Secondly, the demand side
quality of healthcare was mainly determined by child characteristics such as child’s age and twin
status as well as maternal level of education level and a household’s wealth index. Lastly, the
effect of the interaction term between provider and consumer quality of healthcare on child health,
was positive and significant suggesting that consumer quality of healthcare enhances child health
given provider quality of healthcare. Other explanatory variables among them twin birth, birth-
order number as well as socioeconomic status as indicated by wealth index and education level
were key in influencing child health status. Policies should therefore focus on simultaneously
improving both supply and demand side quality of healthcare. While provider side quality of
healthcare has been the focus for many governments, the demand side quality of healthcare could
be enhanced through enhanced maternal education and creating awareness on the importance of
implementing recommended interventions at the family level.
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CHAPTER 1

INTRODUCTION

1.1  Background to the Study

It is widely recognized that a healthy nation is a wealthy nation (Bloom & Canning, 2000). Good
health status is not only fundamental to human well-being but also contributes to economic
advancement and poverty reduction (WHO, 2002). The positive relationship that health has on
growth and poverty reduction occurs through a number of mechanisms. First, better health has a
direct positive effect on output since it enhances labour productivity, not only as a result of fewer
worker illnesses but also because healthy individuals are more mentally and physically prepared
for work. Further, health has an indirect effect on productivity as it reduces mortality rates and
morbidity, thereby lowering absenteeism rates and improving cognitive development leading to

better learning outcomes among school children (Barro, 2013; Weil, 2005; Bloom et al., 2004).

An additional spillover effect is that good health status frees resources that would otherwise have
been used for treatments for other alternative uses (i Casasnovas et al., 2005). It is just as likely
that causality runs in both directions (Bloom et al., 2004; Thomas & Frankenberg, 2002) in that,
better educated individuals with higher incomes can afford better medical care and live in healthier

environments with better food and shelter (Weil, 2005; Deaton, 2002; Grossman, 1972).

The benefits of good health have contributed to its enshrinement in the global obligations. The
ongoing development agenda encompasses a set of seventeen Sustainable Development Goals
(SDGs) to be attained by the year 2030 (United Nations General Assembly, 2015; Pisano, et al.,

2015). Among these goals is a health-related goal-SDG goal 3, which aims at ensuring healthy



lives and promoting well-being for all ages. This inclusion underscores the unrelenting importance
of health in economic development process. Moreover, health is closely connected to majority of
the other SDGs, either as a contributor to or a beneficiary of these goals. In particular, health is
seen as a contributor to poverty and hunger eradication (WHO, 2001), is crucial for attainment of
education (Barro, 2013) and enhances economic progress (Loewe & Rippin, 2015; Bloom et al.,
2004; Bhargava et al, 2001). Health as well is a beneficiary of responsible consumption, affordable

and clean energy and also clean water and sanitation (Loewe & Rippin, 2015).

At the national level, improvement in population health is recognized as one of the interventions
that will drive Kenya towards fulfillment of her long-term development blueprint-the Kenya
Vision 2030. This document spells out the desire to propel the country to a newly industrialized
middle-income country by the year 2030 (Government of Kenya, 2007). This realization justifies
the country’s continuous endeavor to achieve better population health indicators through provision

of high-quality healthcare (Ministry of Health, 2014).

The various Kenya demographic health surveys indicate that the country’s general performance of
some health indicators has improved overtime. In particular, there have been considerable gains in
reduction of deaths at infancy and early childhood since 1990. The under-five mortality rate
(USMR) declined from 101 and 103 deaths per 1000 live births in the 1980s and 1990s
respectively, to 52 deaths per 1000 live births in 2014 (Kenya National Bureau of Statistics and
ICF Macro, 2015). Similarly, the infant mortality rate (IMR) stood at 39 deaths per 1000 live births
in 2014 down from 74 and 52 deaths per 1000 live births in 1998 and 2008 respectively (Kenya

National Bureau of Statistics and ICF Macro, 2015).



According to UNICEF 2018 estimates, further improvement in IMR and USMR were registered
at 31 and 46 deaths per 1000 live births, respectively (UNICEF, 2019). Despite the observed
successes, it is worth noting that the country did not achieve the IMR and USMR targets set at 26
and 33 deaths per 1000 live births respectively, for achievement of Millenium Development Goals
(MDGs) whose implementation period ended in 2015. The SDGs have set an even lower USMR
target of 25 deaths per 1000 live births which the country commits to achieve by the year 2030.
Subsequently, the SDGs are mainstreamed in the third Medium Term Plan (MTP I11) which is the

current implementation plan for the Kenya Vision 2030 (Republic of Kenya, 2018).

In the same vein, the nutritional status of the Kenyan under-five children as reflected by
underweight (low weight-for-age) and stunting (low-height-for-age) prevalence declined from 20
percent and 40 percent respectively in 1993 to 11 percent and 20 percent respectively in 2014.
Wasting (low-weight-for-height) declined from 7 percent in 1993 to 4 percent nationally in 2014
(Kenya National Bureau of Statistics and ICF Macro, 2015). While the country achieved the MDG
target of reducing the underweight prevalence to 11 percent and was close to achieving the MDG
level of stunting target of 25 percent, these improvements were unevenly distributed within the
country and among different education levels and wealth quintiles (Kenya National Bureau of
Statistics and ICF Macro, 2015). The country is committed to achieving the internationally agreed
targets to reduce stunting among the under-five children by 40 percent (WHO, 2014a) and SDGs
target to put to an end all manifestations of malnutrition by 2030 (United Nations General

Assembly, 2015).

The country’s maternal mortality ratio (MMR) was 590 maternal deaths per 100,000 live births

during the 1993-1998 period but declined to 414 deaths per 100,000 live births between 1998 and

3



2003 before increasing to 488 deaths per 100,000 live births by 2009 (KNBS and ICF Macro,
2010; KIPPRA 2010). The MMR was 362 deaths per 100,000 live births in 2014 (Kenya National
Bureau of Statistics and ICF Macro, 2015). According to WHO (2019), MMR is estimated to have
dropped further to 342 deaths per 100,000 live births in 2018. This figure is far above the SDG

target of 70 maternal deaths per 100,000 live births by 2030.

The trends in health status has been attributed to the county’s contextual factors among them,
population growth, absolute poverty levels, literacy levels, gender disparities (MOH & MOPHS,
2012) and economic performance (Mugo, 2012). Some selected country’s health indicators are

presented in Figure 1.1.

Figure 1. 1: Trends in Selected Health Indicators in Kenya
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Source: KIPPRA, 2010; KNBS and ICF Macro (2010); UNICEF, 2015; MOMS & MOPHS, 2012;
KNBS and ICF Macro, 2015; UNICEF, 2019; WHO, 2019

1.1.1 The Concept of Health and Its Measurement

The general conception of the term ‘health’ is the absence of disease or disability (Bergner &
Rothman, 1987; Larson, 1999; Dolan & Olsen, 2002; Grad, 2002). This is a narrow approach to
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definition of health as it focusses mainly on an individual body’s mechanical functioning (Saylor,
2004) and limits the role of observation of body functioning to medical professionals (Dolan &
Olsen, 2002; Saylor, 2004). The World Health Organization (WHO) broadly defines ‘health’ as
“a state of complete physical, mental and social well-being and not merely the absence of disease
or infirmity ” (WHO, 2014b). This definition provides for consideration of dimensions of mental

and social health over and above the physical health (Larson, 1999).

Although the WHO definition has been supported for many years (Larson, 1999; Bergner &
Rothman, 1987), it has received criticism especially as regards the word ‘complete’. It is argued
that the term is absolute in nature, difficult to operationalize and tends to medicalize health (Huber
etal., 2011; The Lancet, 2009; Smith, 2008; Larson, 1999). Despite its conceptual limitations, the
definition of health by WHO motivated efforts for its operationalization to suit assessment of the
health status of an individual or a population (Breslow, 2006; Bergner & Rothman, 1987).
Consequently, several summary indicators have been proposed as measures of health outcomes

(Parrish, 2010).

1.1.1.1 Summary Measures of Population Health

The approaches to measuring population health range from mortality, morbidity and disability
health measures to disease specific and nutritional health measures (Thacker et al., 2006).
Historically, mortality related health indicators including crude mortality rate and life expectancy
at birth (Parrish, 2010; Thacker et al., 2006) have been in use (Van der Maas, 2003; Gardner &
Sanborn, 1990). Crude mortality rate refers to all deaths that occur in a population regardless of
age, sex or cause. This measure is largely a good measure of health as it allows for observation of
trends in overall health over time. However, the measure fails to account for population age

structure or age comparison (Alameda Public Health Department, 2017). Age-adjusted mortality
5



rate considers the differences in age structure or age composition, thus ensuring direct comparison

of populations of different age distributions (Alameda Public Health Department, 2017).

Life expectancy at birth entails a calculation of the number of years between any given age and a
population’s average age of death. The assumption in its computation is that current mortality rates
continue throughout an individual person’s lifespan, thus giving an expectation of how long babies
are likely to live in a wholly hypothetical way (Alameda Public Health Department, 2017). Life
expectancy measure is normally used in comparisons with health status across subgroups, time

periods and areas (Alameda Public Health Department, 2017).

The mortality-related measures, while important in measurement of population mortality and
longevity, do not inform on the leading causes of deaths (Parrish, 2010; Gold et al., 2002).
Correspondingly, cause-specific mortality rate measures among them, leading causes of death,
cause-specific mortality rates, Years of Potential Life Lost (YPLL) and Potential Gains in Life
Expectancy (PGLE) have been considered for purposes of preventive and program planning
(Alameda Public Health Department, 2017). Leading causes of death focusses simply on the
number of deaths while cause-specific mortality rate adjusts for the age composition of the
population (Alameda Public Health Department, 2017). YPLL estimates the average number of
years a person would have lived if one had not died prematurely. It lays emphasis on specific
causes of death in proportion to their burden as measured by productivity loss to the society
(Gardner & Sanborn, 1990). PGLE ranks leading causes of death by the average number of years
a person would still have lived by eliminating specific causes of death (Alameda Public Health

Department, 2017).



Over the years, mortality rates have declined progressively due to increasing effectiveness of
preventive and curative healthcare in bringing changes in disease patterns and morbidity (Van der
Maas, 2003). With decreased mortality rates and increased longevity, the concern in assessment
of population health has shifted from focusing mainly on survival measures to health related
quality of life (HRQoL). This is a measure that indicates an individual function in everyday life
and their perception of well-being (Hays & Reeve, 2008; Hyder & Morrow, 2006). Accordingly,
alternative population health measures that combine mortality and morbidity indicators
simultaneously have been suggested (Gold et al., 2002). These measures assess HRQoL through
two approaches; self-perceived health status and generic measures of population health (Hays &

Reeves, 2008).

Self-perceived/rated health status subjectively measures an individual’s own health status based
on individual awareness or experience (Cleary, 1997). Individual level self-perceived health
measures may be aggregated to assess population health outcomes (Parrish, 2010). Since self-
reported health measures are subjective in nature, they are susceptible to reporting error. As such,
the measure may be interpreted differently by different survey respondents, depending on among
others, their understanding and expectations of own health, financial incentives when utilizing
healthcare, and their conception of the survey questions posed (Bago d’Uva et al., 2006).
Consequently, objective measures such as assessment of the ability of an individual to perform
physical, mental and social tasks can be more reliable and valid and may compliment self-rated
health status measures (Johnstone, 2007). HRQoL profile measures include a 36-item Short-Form
Survey (SF-36) which examines among others, individual limitations in undertaking physical tasks
due to ill health and a EuroQol five-dimension (EQ-5d) instrument (Karimi & Brazier, 2016; Hays

& Reeves, 2008; Rabin & Charo, 2001).



Health—Adjusted Life Years (HALYS), is an umbrella measure for a family of generic measures
that allows for simultaneous consideration of combined impact of mortality and morbidity
(Salomon, 2014; Gold et al., 2002). They include, Disability-Adjusted Life Years (DALYS) and
Quality-Adjusted Life Years (QALYS) (Gold et al., 2002). DALYs is a summary measure of
overall disease burden estimated as total years lost due to premature death (YLLS) and years lived
with disability (YLDs) (Chen et al., 2015; Salomon, 2014; Murray et al., 2012; Audibert, 2009;
Molla et al., 2003). DALYs incorporate weights to reflect disability levels by assigning higher
weights to current and productive years of life than future and nonproductive years of life
(Salomon, 2014; Gold et al., 2002; Molla et al., 2003). In addition to measurement of the burden
of disease, DALYSs is used as a measure of cost-effectiveness of health programmes (Salomon,

2014).

QALYs are utilised primarily for analysis of cost-effectiveness of health interventions (Neumann
& Cohen, 2018; Salomon, 2014; Gold et al., 2002; Sassi, 2006). This in turn enables comparison
of value of different interventions and benchmarking against alternative with lowest ratios
(Neumann & Cohen, 2018). QALY's are computed simply by multiplying the time a person is
likely to spend in some state of health by a utility score from standard valuations. Weight is usually
assigned to utility scores with a scale of ‘one” equivalent to perfect health and ‘zero’ equivalent to
death (Neumann & Cohen, 2018; Sassi, 2006). Health-adjusted life expectancy (HALE), another
quality of life related measure, estimates the average number of years that a person at a given age

is likely to live in the equivalent of full health (Gold et al., 2002).



The measurement of nutritional status through anthropometric values is another commonly used
marker of health in populations (Audibert, 2009). Anthropometry utilizes body measurements
including weight, height, Waist to Hip Ratio (WHR), knee-heel length, arm circumference and
Body Mass Index (BMI) to assess the nutritional status of individuals or groups (Sanchez-Garcia
et al., 2007; Gorstein & Akrea, 1988). The anthropometric values are compared across individuals

using a standardized age and sex-specific growth reference (WHO, 1986).

1.1.1.2 Child Health Outcome Measures

The available wide range of summary measures of population health status are applicable as well
in assessment of child health since they can easily be disaggregated by age. In particular, child
health is commonly assessed using a number of indicators including: mortality rates; disease-
specific incidence; indices such as the proportion of newborns born small or prematurely; and
proxy-reported ratings of health or activity limitations (National Research Council and Institute of

Medicine (IOM), 2004).

Among the common measures of child health in developing countries is child mortality measures,
which indicate the risk of death in children (Hill, 1991). Child mortality is generally viewed as a
measure of population health because it is a sensitive indicator of environmental, social, economic,
quality of healthcare services and delivery situation in a country (Uddin et al., 2009; Hill, 1991),
and especially where child death rates are still high (Currie, 2008). Child mortality rate is usually
disaggregated into number of deaths in children: under twenty eight (28) days (neonatal mortality
rate); less than one (1) year (infant mortality rate); and between 1 and 4 years per 1000 live births
(child mortality rate). USMR estimates the likelihood of a child death between birth and five years

expressed per 1000 live births.



HRQoL are gradually being applied in measurement of child health status and hence the
development of a considerable number of instruments to assess HRQoL including physical,
psychological and social domains in children (Solans et al., 2008; Rajmil et al., 2004; Raat et al.,
2002). While HRQoL measuring tools may provide an objective assessment of child health status,
they can be designed to measure the respondent’s subjective point of view regarding HRQoL
(Radsel et al., 2016; Solans et al., 2008). As such, the wide range in content, dimensions and items
of HRQoL are likely to reveal differences in an individual’s development process, the theoretical
framework applied, the target population, and/or the instrument’s intended use (Solans et al.,
2008). However, HRQoL instruments for young children especially below five years do not
consistently include the same core dimensions of HRQoL including social, emotional and physical

well-being measures (Germain et al., 2019).

Anthropometric measures are used to assess a child’s nutritional status and growth. Upon correct
measurement of child’s age, weight and arm or head circumference, z-scores expressed as standard
deviations (SDs) below or above some reference population value are calculated to obtain
malnutrition measures namely, weight-for-age (WAZ), height-for-age (HAZ) and weight-for-
height (WHZ) (WHO, 1986). WHZ is useful for assessing short-lived changes in nutritional status
and in detecting the presence of wasting which may be as a result of starvation or illnesses
particularly diarrhea. HAZ is a long-term measure of child nutritional status and it reflects
cumulative linear growth. WAZ on the other hand is a combination of both WHZ and HAZ scores
(WHO, 1986). Broadly, whereas height reflects a combination of both physical and genetic
influences before birth and during the early years of childhood, weight is a contemporaneous

indicator of general health and nutritional intake (Mugo, 2012).
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This thesis focuses on child health in particular, since child health indicators and especially those
relating to children aged below five years provide a good judgement of the overall health status of
the entire population (Mugo, 2012). Additionally, health in childhood is an important factor in
predicting health and productivity in adulthood (Hertzman et al., 2010; Blanco, 2003). Investing
in child health is therefore a vital economic decision for governments to take since it not only
results in better educated and more productive adults, but also contributes to favourable

demographic changes (Belli et al., 2005).

1.2 Healthcare and Quality of Health Care

The term “healthcare” is defined as “an entirety of measures and activities conveyed by the
community and especially its integral part — the health’’ (Socic & Donev, 2007). It encompasses
the health service along with individual efforts and activities undertaken to prevent and promote
own health and health of the other people (Sosic & Donev, 2007). This definition corresponds with
the WHO’s broad definition of health and therefore views the role of healthcare as not only to deal

with disease, but also with their prevention and modes of maintenance (Sosic & Donev, 2007).

According to Dolan & Olsen (2002), healthcare comprises two different concepts. It refers to all
resources that a society utilizes in an attempt to treat or care for persons in ill health. It also refers
to activities aimed at preventing people from falling ill in the first place. They further summarize
the role of healthcare as cure, care and prevention (Dolan & Olsen, 2002). The primary purpose of
each of the three identified types of healthcare differs in that, cure is concerned with
‘improvements in health’. Care indirectly improves health by providing dignity to a sick person.
Prevention’s main role is to ‘reduce the probability of illness or premature death’. Healthcare types

also differ in terms of availability of alternatives to healthcare and time horizon. As regards the
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former, there are alternative measures to preventive healthcare for instance, formal as opposed to
informal healthcare. Cure however has few if any alternatives hence the stronger argument for its
subsidization. While both cure and care are concerned with the present, prevention addresses the

future (Dolan & Olsen, 2002).

Sartorius (2006) notes that both the narrow and broad approach to definition of health have an
implication on participation in health promotion. In particular, the conceptualization of health as
“the absence of any disease or impairment” and “as a state that allows the individual to cope with
all demands of daily life” (the narrow approach) limits the participation on healthcare promotion
to medical professionals. In this case, individuals do not have a hand in promotion of their health.
Broadly stated and in line with the WHO definition, Sartorius (2006) define health as “a state of
balance, an equilibrium that an individual has established within himself and between himself and
his social and physical environment”. This definition allows for involvement of individuals in an

active way towards enhancement of their health-the co-production of health.

In health economics, healthcare is seen as a commodity that exists in the healthcare market.
However, unlike other goods and services, healthcare is consumed not because it yields satisfaction
in itself, but instead because of its positive relationship with health (Dolan & Olsen, 2002).
Healthcare is also seen as an unusual commodity in that it exhibits unique characteristics. Largely,
health/medical care is among those commaodities for which both the product and the activity of
production are identical (Arrow, 1963). In such a case, the customer cannot test the quality of the
product before consuming it and the relationship between the healthcare provider and the consumer
is based on trust (Mwabu, 2007; Arrow, 1963). In addition, healthcare services are intangible and

heterogeneous (Arrow, 1963; Mosadeghrad, 2014).
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The concept of quality is difficult to define because it is subjective and intangible in nature. The
concept is even more difficult when applied to healthcare given its distinctive characteristics
(Mosadeghrad, 2014). Furthermore, healthcare providers, patients and other stakeholders may
have differing perceptions of healthcare quality (Piligrimiené and Buciuniene, 2008; Levine et al.,

2012), thus making its conceptualization and measurement even harder (Nylenna et al., 2015).

While the concept of quality is applicable to various fields, this thesis focusses on definition of
quality in relation to healthcare. The terms “quality of care” and “quality of healthcare” may
therefore be used interchangeably in this thesis, to imply quality of care provided to patients both
at healthcare facility and family/household levels. While it is impossible to produce an error-free
measure of quality of care (Brook et al., 2014), a lot of effort has been made in an attempt to
develop a thorough and applicable definition of the concept in relation to healthcare (Blumenthal,
1996; Piligrimiené and Buciuniene, 2008). The existence of a large number of quality of healthcare
definitions is partly as a result of non-linearity of quality of healthcare concept (Campbell et al.,

2000; Levine et al., 2012).

The three most commonly cited definitions of quality of healthcare in the literature are put forth
by Donabedian (1980), the American Medical Association (1986) and the Institute of Medicine
(1990) (Brownson and Petitti, 2006; Legido-Quigley et al., 2008). Donabedian defines quality of
healthcare as the kind of care which is expected to maximize an inclusive measure of patient
welfare, after one has taken account of the balance of expected gains and losses that attend the
process of care in all its parts (Brownson and Petitti, 2006; Legido-Quigley et al., 2008). The

American Medical Association (AMA) Council on Medical Service define high quality care as
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care “which consistently contributes to improvement or maintenance of the quality or duration of
life” (Council on Medical Services, 1986). The definition of quality of healthcare according to
Institute of Medicine (IOM) is “degree to which health services for individuals and populations
increase the likelihood of desired health outcomes and are consistent with current professional
knowledge” (Lohr, 1990). The three definitions are conceptually similar in that they relate quality
of healthcare to health outcomes but vary in their focus on quality of life, processes of care and

delivery of services as components of quality (Brownson and Petitti, 2006).

In an effort to operationalize the proposed definitions of quality of healthcare, a number of features
characterizing quality of care have been put forth. The AMA Council identified eight essential
elements of quality as: improvement in health outcomes, emphasis on health promotion, provision
of timely care, informed cooperation of patients in the process of care, adherence to appropriate
technological and professional resources and medical science, attention to psychosocial aspects of
illness, cost-effectiveness and appropriate documentation in the medical record (Council on
Medical Services, 1986). IOM (2001) in their seminal report titled “Crossing the Quality Chasm”
sets out six domains to conceptualize quality of healthcare services. These domains are: safety,
timeliness, effectiveness, efficiency, equity and patient-centeredness (the STEEEP acronym). The

definitions of the proposed dimensions of quality are provided in Appendix 1A.

Yet another view of healthcare quality involves differentiating among responsibilities in the
various parts of the healthcare system. This view recognizes the importance of engaging and
involving patients and their families in the process of healthcare provision (WHO, 2006a).
Although management of interpersonal process by the healthcare provider influences

implementation of care by and for the patient, the patient is equally responsible for the outcome of
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care (Donabedian, 1988). Thus, quality in healthcare in this context is seen as a collaborative effort
where consumers have critical roles in identifying their own needs and preferences as well as in

managing their own health with appropriate support from health-service providers (WHO, 2006a).

The multidimensionality in the definition of quality of healthcare brings with it the issue of
accurate measurement of the concept. A valid measure helps in establishment and application of
appropriate strategies for service quality improvement and management (Piligrimiené and
Buciuniene, 2008). Logically, the existence of different definitions of quality implies that there are
many dimensions to its measurement as well (Blumenthal, 1996). The different methods of quality
measurement are also as a result of the presence of different perspectives on healthcare quality by
various stakeholders (Blumenthal, 1996; Piligrimiené and Buciuniene, 2008). Measurement of
quality of healthcare among physicians and other healthcare professionals is driven by medical
outcomes. Patients on the other hand, tend to evaluate healthcare quality according to its
responsiveness to their specific needs. Healthcare administrators often consider managerial input
measures such as the average number of nursing hours required for an outpatient surgery as

measures of healthcare quality (Blumenthal, 1996; Piligrimiené and Buciuniene, 2008).

Taking into consideration the various perspectives to quality of healthcare measurement, two
approaches are commonly used in its assessment. The first systematic approach to measuring
quality of healthcare was proposed by Donabedian (1988). The framework proposes three
dimensions of assessment of quality namely, structure of the healthcare system, the process of care
and outcomes of care. Structure quality refers to the presence of hospital buildings, human
resources and equipment. It denotes attributes of the settings in which care takes place including

geographical location and accessibility to services. Process quality assesses whether
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recommended medical or health care practices is applied or not. Processes comprise patient’s
activities including timeliness in seeking care and adherence to treatment regime as well as the
practitioner’s competence, patient-centered activities in making diagnostic tests, technical
communication and recommending correct treatment. Outcomes refer to impact of healthcare on

individuals. These include restoration of function, mortality and patient satisfaction.

The second approach to measurement of quality of healthcare entails assessment of patients’
perspective based on their experiences with healthcare services. The patient’s perspective is
embodied in outcomes such as perception of symptoms, functional status, and satisfaction with
outcomes and processes of care (Katz and Sangha, 1997). This is informed by the view that
perception directly influences the pattern and choice of treatment, which are based mainly on prior
experience. Patient’s satisfaction with dimensions of care such as physician competence,
availability of services, patient-centred care and physical setting is normally subjectively assessed

to establish quality of healthcare provision (Cleary and McNeil, 1988).

Empirically, a range of quality of healthcare indicators have been utilized while investigating the
effect of these measures on demand for healthcare and health outcomes. These studies could be
grouped into two; in the first group, quality of healthcare is measured explicitly through the use of
structural measures such as availability of physical infrastructure, stock of medical supplies, total
number of assigned personnel, availability of refrigeration units and electricity and availability of
healthcare services (Muriithi, 2013; Mariko, 2003; Alderman and Lavy, 1996; Lavy et al., 1996;
Frankenberg, 1995; Lavy and Germain, 1994; Mwabu et al., 1993; Hotchkiss, 1993). In the same
line, other studies employ process quality of healthcare measures which relate to healthcare worker

actions during the clinical processes (Houck et al., 2004; Gleason et al., 1999; Meehan et al., 1997).

16



The second strand of empirical works do not explicitly measure quality of healthcare, probably
due to lack of data, but instead use provider type as a proxy for provider quality of healthcare.
Generally, these studies assume that quality differences are embodied in provider type. For
example, Lavy and Quigley (1991) assumed that quality of healthcare is synonymous with
provider type while Gertler et al., (1987) subsumes quality in the characteristics of providers and

patients.

Provision of quality healthcare is now recognized as a primary objective of health systems in a
number of developing countries, due to its contribution to attainment and maintenance of
population health (WHO, 2006b). Quality healthcare is key as well in ending avoidable childhood
illnesses (which are a hindrance to child survival in Sub-Saharan Africa) (WHO/UNCEF, 2013).
Furthermore, improvement in quality of healthcare could eventually contribute to enhanced overall
health status of an individual, hence a reduction in demand for healthcare (Mwabu et al., 1993).
As such, quality of healthcare (or lack of it) is integral to every debate concerning better population

health (Peabody et al., 2006).

The link between quality healthcare and health indicators is well documented in existing empirical
literature with some studies reporting a positive effect of higher provider quality on healthcare
demand (Muriithi, 2013; Audo et al., 2005; Hotchkiss, 1995; Lavy and Germain, 1994; Mwabu et
al., 1993). Still, other studies concerned with the relationship between provider quality of
healthcare and child health showed a positive relationship (Lavy, 1996; Frankenberg, 1995).

Generally, the concern of majority of quality of healthcare related empirical researches is provider
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quality of healthcare at the facility level, mostly as indicated by the environment in which

healthcare takes place or by processes of healthcare especially in provision of clinical services.

Although higher provider quality of healthcare (both within the facility and among healthcare
workers) contributes to better health outcomes, healthcare service delivery requires high consumer
involvement in the delivery process (WHO, 2006; Donabedian, 1988). Hibbard (2003) puts forth
three critical roles that the consumers of healthcare play in any effort to improve quality of care;

the informed choice role, the co-producer role and the evaluator role.

The informed choice role is observed when quality of care forms the basis for choice of providers
of care and healthcare plans. The co-producer role entails the consumer (patient) being involved
in the healthcare process by acting as active partners with providers of care. As a co-producer,
patients may among other activities, make decisions about when and where to seek care, provide
relevant information about their health to help in diagnosis and treatment, implement
recommended healthy lifestyles and adhere to agreed-on treatment regimens (Hibbard, 2003). The
evaluator role encompasses the aspect of provision of data on provider and system performance

by consumers and their participation in defining the parameters of quality.

The three consumer roles to some extent have been the focus of existing demand side healthcare
related studies. A number of empirical studies for instance, document the importance of perceived
quality of care in influencing consumer choice of healthcare-the informed choice role (Audo et al.,
2005; Hotchkiss, 1995; Lavy and Germain, 1994). Similarly, some studies point to the role played
by healthcare consumers in assessing quality of healthcare at the facility level (the evaluator role)

based on their perception and experiences (Turkson, 2009; Batussen et al., 2002). The active role
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(the co-producer role) of healthcare consumer in seeking healthcare in a timely manner (Mebratie
etal., 2014; Webair and Bin-Gouth, 2013; Kallander et al., (2008) and in complying with treatment

advice (Griffith, 1990) among other activities is also well documented.

While these demand side studies recognize the role of healthcare consumer in assessing provider
quality of healthcare and the consequent effect of this assessment on choice of healthcare, they fail
to examine production of quality healthcare at the family/household level. Yet, just like at the
facility level, quality healthcare can as well be produced at this level (WHO, 2006a; Donabedian,
1988). In particular, timely health seeking behavior, management of illness symptoms as
recommended, uptake of preventive behaviors among other actions can be viewed as consumer
quality of healthcare. To bridge the knowledge gap in existing empirical studies, we innovatively
develop a composite index that measures consumer process quality of healthcare. Further, to
understand the factors that determine production of quality healthcare at the household level, we

subsequently investigate the determinants of the developed consumer quality of healthcare index.

Production of healthcare is a sum of interaction between healthcare providers and consumers in an
organizational and social context and within a system of infrastructure (Wonderlich and Jones,
2007). For instance, in production of child health, prompt and effective case management has the
potential to substantially reduce child mortality. Successful case management however, depends
not only on the structural quality of the healthcare system such as availability of services provided
by trained healthcare personnel, but also on the quality of care at home and within the community

(Claeson et al., 2000).
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From the foregoing, collaborative effort of healthcare providers and consumers is necessary for
health improvement of the population. However, the role of healthcare system consumers as
producers of quality healthcare as well as whether health outcomes will be improved when
provider side quality of care is accompanied by household level quality of healthcare has not
previously been modeled theoretically and empirically. This study seeks to fill this knowledge gap,
thereby contributing to evidence, policy formulation and literature on ways to improve child health

outcomes.

1.2.1 Overview of Quality of Healthcare in Kenya

Kenya, endeavours to enhance provision of quality health services as envisaged in various policy
documents (MOH, 2014; GOK, 2010; GOK, 2007). Consequently, there is concerted effort to
achieve universal health coverage through expansion of the healthcare facilities and the health
workforce. According to KIPPRA (2018), the number of health facilities in the country increased
from 8,616 in 2013 to 11,324 in 2017 translating to improvement in the national facility density
from 17 health facilities per 10,000 population to 24 health facilities per 10,000 population
respectively. The number of registered healthcare professional, that is, doctors, clinical officers,
nurses, pharmacy, pharmacy technologists and dentists increased from 97,970 in 2013 to 162,233
in 2020 (Okoroafor et al., 2022). Kenya’s total stock of health workers stood at 164,556 in 2018
(WHO, 2021). The country reported a national core health workforce (medical officers, clinical
officers, nurses and lab technicians) density of 15.6 per 10,000 population in 2018 against the

WHO’s recommended health worker target of 23 per 10,000 population (MOH, 2019).

General service readiness which is a measure of the health facilities’ capacity to provide general
health services encompasses five key elements for provision of quality healthcare. The elements

include availability of basic amenities, basic equipment, essential medicines, standard precautions
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for infection prevention as well as diagnostic capacity. General service readiness is described as
an index score usually computed by aggregating the mean scores of each of the five domain
elements (WHO, 2015). Kenya’s general service readiness index as indicated in Figure 1.2,
improved modestly from 57 percent in 2013 to 59 percent in 2018. Overall, there was an
improvement in basic equipment, basic amenities and essential drug mean scores from 67 to 77
percent, 47 to 55 percent and 41 to 44 percent respectively, between 2013 and 2018. The standard
precautions and diagnostic mean scores dropped from 73 to 65 percent and 67 to 56 percent
respectively, between 2013 and 2018. This implies that the county’s readiness to provide infection

control measures and diagnostic services is low.

Figure 1. 2: Health facility General Readiness Indicators
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Service Delivery Indicators (SDI) are used to track progress of a country’s education and health
quality improvements and policy makers’ performance over time (World Bank, 2014a). The key

dimensions of health service delivery include: availability of key inputs such as drugs, equipment

21



and infrastructure; and health worker’s effort in applying knowledge and skills to illness diagnosis

and in adherence to clinical guidelines.

The health SDI surveys allow for the assessment of how these elements (Martin and Pimhidzai,
2013). The 2018 Kenya SDI survey indicates that there were gaps in the health service delivery
dimensions in the country. Table 1.1 shows that 54 percent of essential drugs were available across
the survey health facilities. The public healthcare facilities had a slightly higher availability of
essential drugs (56 percent) as opposed to the private facilities (53 percent). Similarly, urban based
health facilities had a higher drug availability (55 percent) when compared to their rural
counterparts (52 percent). About half of healthcare facilities were in possession of the minimum
medical equipment expected at a health facility. Privately owned facilities registered a higher
availability of basic equipment (61 percent) compared to public facilities (42.4 percent). Facilities
located in urban facilities areas had better availability of (62 percent) than their rural counterparts

(46 percent).

Health worker ability is measured by diagnostic accuracy and adherence to clinical guidelines. The
diagnostic accuracy for four illness conditions (acute diarrheoa, pneumonia, diabetes mellitus and
pulmonary tuberculosis was 68 percent. Health workers in public health facilities had a higher
diagnostic accuracy (69 percent) when compared to their counterparts in private facilities (66
percent). Rural based health workers did better in iliness diagnosis (70 percent) as opposed to those
in urban based facilities (66%). Adherence to clinical guidelines for the four tracer conditions was
low with only 44 percent of healthcare providers having adhered to clinical guidelines. The lowest
adherence was reported among health workers in private health facilities (42 percent) while urban

based healthcare providers had the highest adherence (50 percent).
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Table 1. 1: Selected Health Service Delivery Indicators

All Public | Private | Rural | Urban

Drug Availability (% of drugs) 54.1 55.5 52.6 | 51.6 55.3
Basic Equipment Availability (% of facilities) | 50.9 42.4 60.6 | 61.7 45.8
Diagnostic Accuracy (% of clinical cases) 67.5 68.5 659 | 70.2 65.9

Adherence to Clinical Guidelines (% of | 435 46.2 418 | 43.6 49.7
clinical guidelines)
Source: World Bank and ROK, 2019

At the demand side of healthcare, implementation of recommended health promoting actions is
sub-optimal. A large proportion of caregivers of children with pneumonia signs only initiate
treatment when the illness is severe. One in six children with malaria symptoms access medication
with the recommended line of treatment within twenty four hours (Kenya National Bureau of
Statistics and ICF Macro, 2015). The Kenya Policy on Management of Diarrhea in children aged
five years and below recommends the use of zinc supplements with Oral Rehydration Therapy
(ORT) which entails an increase in intake of fluids or Oral Rehydration Salts (ORS) as effective
response to diarrhea illness. However, about 35 percent of the children experiencing diarrheal
incident did not receive a solution prepared using a packet of ORS in 2014 (Kenya National Bureau
of Statistics and ICF Macro, 2015). Exclusive breastfeeding, an important intervention that
promotes growth and development of children stood at 75 percent with 53 percent of the children
being breastfed to the recommended age of two years (Kenya National Bureau of Statistics and

ICF Macro, 2015).

23



Figure 1. 3: Level of Some Selected Desired Child Health Practices in Kenya
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1.3 Overview of Kenya’s Healthcare System

Prior to promulgation of the constitution in 2010 and consequent devolution, Kenya’s healthcare
system remained largely centralized. The decisions concerning healthcare in the country were
undertaken at the Ministry of Health (MOH) headquarters and then conveyed to the district level
through the Provincial Medical officers (Kenya Institute for Public Policy Research and Analysis
(KIPPRA), 2018). The Constitution of Kenya saw the transfer of functions, power and authority
(devolution) from the centralized system government to the forty-seven (47) counties listed on the
First Schedule of the Constitution. Consequently, the country’s healthcare system was devolved
with an aim of among others, promoting access to health services throughout the country and

addressing the problem of low-quality health services (Government of Kenya, 2010).

The constitution distributes functions of the health sector between the national and county levels
of government. The national government: formulates health policy and guidelines on health service

charges; provides technical support; monitors quality of health services; conducts research related
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to health services management and administration; and handles national referral health facilities
and national health services (Government of Kenya, 2010). The county governments are in charge
of county health services which entail county health facilities, pharmaceutical services, promotion

of primary health care, public health and sanitation among others (Government of Kenya, 2010).

The Kenyan health sector comprises of both public and private (both for-profit and not-for-profit)
healthcare providers (KIPPRA, 2018). The public sector has the largest representation in the
formal sector (KIPPRA, 2018). According to Kenya Health Sector Strategic Plan 2013-2017,
government owned facilities totaled 3956 countrywide, while the privately owned health facilities
were 2652. The total number of Faith Based Organisations (FBOs) and Non-Governmental
Organisations (NGOs) stood at 1187 (Ministry of Medical Services and Ministry of Public Health
and Sanitation, 2014). The private sector includes the informal sector which constitutes alternative
medicine practitioners (traditional healers and unregistered drug shops) as well as individuals and
households who have the role of providing care and support to their families and communities

within which they live (KIPPRA, 2018).

The country’s previous healthcare system was pyramidal and comprised of six levels of healthcare.
The first level was the community level. Levels two and three comprised of dispensaries and health
centers respectively. The district and provincial referral hospitals formed the fourth and the fifth
levels respectively. At the peak of the pyramid were two parastatal national referral hospitals,
Kenyatta National Hospital (Nairobi) and Moi Teaching and Referral Hospital (Eldoret) (MOH

2012).
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The organization of healthcare in the devolved healthcare system, while still pyramidal is four-
tiered with the lowest tier being the community level. This first tier is responsible for demand
creation and health promotion activities as well as specified supply services, mostly delivered at
the community. The second tier combines former levels two and three in addition to
maternity/nursing homes to form primary care level. This forms the first physical level of care
where most client’s health needs are addressed. At tier three is the county referral level which
comprises hospitals which were previously in level 4 and level 5. These hospitals operate in and
are managed by the county governments. They allow for provision of a more comprehensive
package to patients, thus complementing primary care level. The national referral level (tier four)
consists of facilities that provide highly specialized services. The national government is
responsible for five referral hospitals namely, Kenyatta National Hospital, Moi Teaching and
Referral Hospital, Kenyatta University Teaching, Research and Referral Hospital and Mathari
Hospital (a psychiatric facility) and National Spinal Injury Hospital (Mulaki & Muchiri, 2019;

Ministry of Medical Services and Ministry of Public Health and Sanitation, 2014).

The private health care providers complement the public health sector and contribute significantly
to the government’s effort to ensure equity and access to healthcare. The private hospitals are
distributed across the four tiers with clinics and private nursing homes falling within the second
tier. The medium and large-sized clinics are in the third tier. Private referral hospitals categorized
under the fourth tier include among others, The Mater Hospital, Aga Khan University Hospital,
Nairobi Hospital, M.P Shah, Karen Hospital and Avenue Hospitals (Ministry of Medical Services

and Ministry of Public Health and Sanitation, 2014).
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1.4 Statement of the Research Problem

Substantial progress towards improvement in child health has been made in Kenya since 1990.
That notwithstanding, most children still suffer and die from preventable childhood illnesses, top
in the list being; pneumonia (15%); diarrhea (9%) and malaria (7%) (Kenya National Bureau of
Statistics and ICF Macro, 2015). This is saddening as suffering from these illnesses could be
alleviated through implementation of proven, simple, cost-effective interventions. These
interventions do not require any technological advances and could be undertaken at health facilities

by clinicians or at home by caregivers (WHO/UNICEF, 2013).

According to UNICEF (2016), there exists at least one effective preventive intervention and one
effective treatment for each of these diseases. Examples include: administering vaccines; use of
simple, standardized guidelines such as Integrated Management of Childhood IlIness (IMCI) for
identification and treatment of communicable illnesses; exclusive breastfeeding for six months and
continued breastfeeding for at least two years; use of Oral Rehydration Salts (ORS) and zinc

supplements to treat diarrhea and promotion of key hygiene practices (WHO/UNICEF, 2013).

Yet, there is evidence of systematic deficits in quality of healthcare, both at the facility and
family/household levels of care. At the supply side, 54 percent of recommended essential drugs
were available the Kenyan facilies. Only half of the health facilities across the country had the
minimum basic equipment for health service delivery. Healthcare provider diagnostic accuracy for
adult and childhood illnesses was 68 percent on average, while adherence to clinical guidelines in
management of illness conditions stood at 44 percent (World Bank and ROK, 2019). At the
household level, there were delays in initiating treatment upon observation of major childhood
illnesses. Only 15 percent of children suffering from diarrhoea received increased fluids with
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continued feeding as recommended. Exclusive breastfeeding rated was reported at 61 percent

(Kenya National Bureau of Statistics and ICF Macro, 2015).

There is ample evidence confirming that provider quality of healthcare contributes to improvement
in health outcomes (Muriithi, 2013; Audo et al., 2005; Mariko, 2003; Mwabu et al., 1993). There
is also a greater recognition of the key role played by healthcare consumers/users in providing
feedback to improve provider quality of healthcare service-the evaluator role (Turkson, 2009;
Hibbard, 2003; Batussen et al., 2002). Nevertheless, individuals and households are not only
evaluators of the processes of healthcare provision but are also co-producers. Specifically,
individuals/households are capable of using their knowledge and resources to enhance their own

(and their children’s) health.

Appropriate and prompt health seeking behavior on observation of illness symptoms as well as
observation of preventive and treatment advice at the household level, among other activities entail
process quality of healthcare (Donabedian, 1988). This implies that households are also involved
in production of quality healthcare. While this is the case, existing studies have paid inadequate
attention to the role of households in producing quality healthcare with their focus largely being
provider quality of healthcare (Muriithi, 2013; Audo et al., 2005; Mariko, 2003; Mwabu, Ainswoth
and Nyamete, 1993). This study therefore adds to existing knowledge by not only assessing
provider quality of healthcare in Kenya, but also developing a healthcare consumer quality of

healthcare measure and establishing its determinants.

Success in reduction of child mortality requires not only availability of health services with well

trained personnel but also a partnership with caretakers of the children. However, existing studies
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document the separate health effects of provider quality of healthcare (Chou et al., 2019; Kruk et
al., 2018; Houck et al., 2004; Battleman, et al., 2002) and recommended family level health
promotion activities (Nigatu et al., 2019; Naser et al., 2019; Pattison et al., 2019; Khan and Islam,
2017; Grube et al., 2015). Thus, this study also seeks to investigate the child health effects of the
combined effort between healthcare providers and users (individuals/households) by interacting
the supply side quality of healthcare measure as proxied by facility type first visited on observation
of child diarrheal symptoms with the developed consumer quality of healthcare index. To the best
of our knowledge, no study has sought to investigate the interaction effect of the supply side
(provider quality of healthcare) and demand side (consumer quality of healthcare) quality of
healthcare in improving child health outcomes. This study therefore addresses this existing

knowledge gap in the literature.

1.5  Study Objectives

The overall objective of the thesis is to establish the extent to which provider and consumer quality
of healthcare interaction affects child health in Kenya. Specifically, the study seeks to:
I.  Examine the determinants of provider quality of healthcare in Kenya.
Il.  Investigate the determinants of consumer quality of healthcare in Kenya.
I1l.  Establish the effect of the interaction between provider and consumer quality of healthcare

on child health in Kenya.

1.6 Contribution of the Thesis
This thesis makes contributions to existing knowledge gap on quality of healthcare and its effect
on health outcomes. Firstly, we undertake a comprehensive analysis of provider quality of
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healthcare in Kenya. In particular, we focus on provider process quality of healthcare as indicated
by health worker accuracy in diagnosis of common childhood illnesses. Process quality of
healthcare measures, as opposed to other measures of quality of healthcare are more useful in
providing feedback for quality improvement as they reflect the care delivered by clinicians. Past
studies assessing provider process quality of healthcare in Kenya are scanty, not nationally
representative and do not simultaneously explain the factors that determine provision of poor and
high quality of healthcare. This thesis therefore not only seeks to provide an understanding of
provider process quality of healthcare in Kenya, but also draws implications for policy by

providing an analysis of factors determining provider process quality of healthcare in the country.

Healthcare is often deemed as an activity that occurs in a health facility. Yet the healthcare process
is initiated at homes where preventive behaviors are undertaken, recognition of illness symptoms
done and medical/treatment advice implemented. The implication of this is that, quality healthcare
can also be produced at individual, family or household level through implementation of simple
recommended interventions. Majority of existing empirical studies assess provider quality of
healthcare while ignoring quality of healthcare at the household level. This study addresses the
existing knowledge gap as follows: First, we innovatively develop a measure of consumer quality
of healthcare based on recommended simple preventive and treatment interventions that could be
undertaken at the household level on observation of child diarrheal illness. Second, an analysis of
the determinants of household level provision of quality healthcare is conducted and policy

recommendations suggested on the basis of the findings.

The concept of co-production in healthcare is increasingly receiving attention as the debate shifts

from the traditional model of healthcare service production where patients were seen as passive
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recipients of care to the contemporary understanding of the patient’s active role in healthcare
production process (Vennik et al., 2016; Hibbard, 2003). The construct of co-production together
with other concepts including co-care, co-creation, co-design, shared-decision making, patient-
centered care, collaborative care and patient engagement put emphasis on the importance of
interaction between providers and users of healthcare in the process of healthcare provision.
Production of health is complimentary in reality in that, provision of quality healthcare at the
facility should be accompanied by implementation of recommended actions at the
individual/family/household level. Yet, numerous empirical studies separately document the effect
of provider (both facility and healthcare worker) and consumer quality of healthcare aspects on
health outcomes. To address the existing knowledge gap in the literature, we begin by modifying
existing theoretical model to include an interaction term that brings together the supply side and
the demand side quality of healthcare as an interaction term. Based on this model, an empirical
analysis of the effect of this interaction term on child health as measured by child nutritional status

is conducted.

1.7 Structure of the Thesis

The rest of this thesis is organized as follows: each of the subsequent chapters two, three and four
corresponds to objectives one, two and three respectively. We begin by assessing provider and
consumer quality of healthcare in Kenya in chapters two and three respectively. Specifically,
chapter two focusses on provider quality of healthcare in Kenya. The contents of the chapter
include a motivation to the study, theoretical foundations, empirical literature and methodology.
Utilizing data from 2018 Service Delivery Indicators Survey conducted in Kenya, the chapter also

provides a descriptive analysis of provider process quality of healthcare as indicated by health
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worker accuracy in illness diagnosis. This is followed by a presentation of regression results on

determinants of provider process quality of healthcare in Kenya.

The third chapter centers on the second objective which aims at measuring and assessing
determinants of consumer quality of healthcare in Kenya. Consequently, the chapter entails
motivation to the study, literature review and methodology related to determinants of quality of
healthcare at the household level. Based on the 2014 Kenya Demographic Survey data, an index
that measures quality of healthcare at the household level is developed. The determinants of the

consumer quality of healthcare measure are then established, reported and discussed in the chapter.

In the fourth chapter we provide an answer to objective three which seeks to establish the separate
and combined effect of provider’s and consumers’ quality of healthcare on child health in Kenya.
We begin the chapter by first modelling theoretically the effect of provider-consumer quality of
healthcare interaction term on health outcome. The latest available Kenya Demographic Health
Survey (KDHS) data collected in 2014 is then used to establish the effect of this interaction term
on child nutritional status, the results of which are discussed in the chapter. Chapter five puts
together a detailed summary of the whole thesis detailing the discussion of its three objectives

together with overall conclusions and recommendations.
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CHAPTER 2

PROVIDER QUALITY OF HEALTHCARE AND ITS DETERMINANTS IN KENYA

2.1  Background and Motivation

The concept of quality of healthcare is multi-dimensional in nature and different definitions have
been put forth based on differing perspectives (Piligrimiené & Buciuniene, 2008; Blumenthal,
1996). Blumenthal (1996) classified these perspectives into four; the healthcare providers
perspective, the patient perspective, the healthcare plans and organization perspective and the
purchaser perspective. Healthcare providers who encompass professionals in healthcare usually
view quality in terms of the characteristics and output of care, resulting in definitions of quality
that underscore the technical capability and the features of patient-healthcare provider relationship.
On their part, patients are inclined to understanding quality in relation to their individual
preferences and values, hence the definitions that point to patient satisfaction with care and results

of care (Blumenthal, 1996).

Health care plans including insurance programs and organizations such as private managed-care
organizations tend to emphasize more on the health status of the enrolled population and the
organization’s role. Hence the definition of quality that reflects on the plan’s ability to address the
needs of those enrolled. Purchasers of healthcare, for instance health care organizations, tend to
place more emphasis on population-based indicators of quality as well as organizational
performance. The definition of quality in this sense is the same as that of health care organizations.
Nevertheless, buyers are more focused on “value” of care, which generally concerns the price of

healthcare and efficiency of care delivery (Piligrimiené & Buciuniene, 2008; Blumenthal, 1996).
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The implication of the varied perspectives and definitions of quality of healthcare is the existence
of differing approaches to its measurement and evaluation (McGlynne, 1997). There have been
efforts to establish a unifying measure of quality of healthcare. According to Counte, (2007),
Donabedian’s 1980 structure-process-outcome framework is commonly adopted for assessing the
different perspectives of quality of healthcare. Structure quality measures (also known as structural
measures) assess infrastructure of healthcare settings including availability and capability of
equipment, the policy environment and availability of resources within a facility. Process quality
measures examine the extent of implementation of recommended guidelines of care by healthcare
providers. Outcome measures on the other hand, evaluate the health effects resulting from care
received by a patient (Donabedian, 1988). This framework forms the basis for this chapter’s

assessment of provider quality of healthcare in Kenya.

Structural measures of quality are common in numerous studies (Muriithi, 2013; Mwabu et al.,
1993) but are limited in that they have a minimal and indirect impact on health outcomes
(Donabedian, 1988). Outcome measures on the other hand are slow to move as their occurrence
may be infrequent and data on them is costly to collect (Das and Gertler, 2007). Moreover, health
outcomes are affected as well by other non-healthcare related factors such as physical and social
environment, lifestyle, poverty, societal social structure and accessibility to healthcare services
(CSDH, 2008; Mant, 2001). Consequently, process measures are more useful in providing
feedback for quality improvement since they provide information that is actionable; they reflect
the care delivered by clinicians (Rubin et al., 2001). These measures are also more responsive to
differential quality of care and are a direct measure of facility-level quality of healthcare when

compared to structural quality (Mant, 2001).
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Process quality of healthcare encompasses healthcare professionals’ actions in the process of
healthcare delivery. It includes both provider technical quality and patient’s experience when
receiving healthcare. This quality measure is generally assessed in the literature through two
approaches. On the one hand, interpersonal relations such as healthcare providers’ attitude towards
patients, communication, waiting period and time spent with the patient are viewed as important
measures of process quality (Amporfu et al., 2013; Adeoti & Lawal, 2012; Das & Gertler, 2007).
The other strand includes assessment of clinician’s competence as indicated by accurateness in

iliness diagnosis and adherence to clinical guidelines by healthcare providers (Das et al., 2008).

The latter component of process quality of healthcare is commonly assessed using a number of
tools among them, standardized patients, clinical vignettes, abstraction of medical records,
simulations or clinical drills, and direct clinical observations (Aung et al., 2012). A standardized
patient also known as a simulated patient, mystery client or patient actor, is a trained person who
acts as a real patient. In assessing provider quality of healthcare, the standardized patient typically
arrives unannounced to the healthcare facility, presents simulated symptoms of an illness and
evaluates the performance of the healthcare provider using an assessment checklist (Aung et al.,
2012). Clinical Vignettes are hypothetical cases where healthcare practitioners, following a written
clinical case, responds to questions that imitate certain steps of an actual clinic visit, for example
taking a history of an illness, ordering tests and prescription of a treatment plan (Akachi and Kruk,
2017; Aung et al., 2012; Das et al., 2008). Abstraction of medical records is a commonly used
approach in evaluating clinical performance and involves a manual search of information from
medical records to detect standards-based practice. Its validity is however undermined by
inconsistency of records particularly in resource-poor environments (Aung et al., 2016).

Simulation and clinical drills are cases in which the healthcare practitioners are required to
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demonstrate clinical skills on a mannequin based on a given scenario (Akachi and Kruk, 2017;
Aung et al., 2012). Clinical observation is an effective evaluation method which entails a direct

observation of an actual patient (Aung et al., 2012).

Improvement in quality of healthcare has recently been a subject of health policy in developing
countries (Lee et al., 2016; Peabody et al., 2006). This is evidenced by increasing interest in
assessment of quality of healthcare as well as development and implementation of quality-related
policies® in several African countries (Adindu, 2010). Furthermore, “access to quality essential
healthcare services” is one of the targets of the health-related Sustainable Development Goal
(SDG) 3 whose aim is to “ensure healthy lives and promote well-being for all at all ages”
(Leadership Council Sustainable Development Solutions Network, 2015; UN General Assembly,
2015). Kenya’s effort to enhance the overall health status of her citizenry is reflected in her
obligation to provide quality healthcare services as articulated in various policy documents
including: Constitution of Kenya (GoK, 2010), Kenya Vision 2030 (GoK, 2007) and Kenya Health

Policy (KHP) (RoK, 2014; MOMS and MOPHS, 2012), among others.

There is a general realization that quantitative improvement of healthcare, through increased
access to healthcare services as well as enhanced availability of infrastructural inputs (structural
measures of quality) do not necessarily result in better health outcomes. Instead, the mismatch
between availability of essential services at health facilities and a higher than expected poor health
outcomes is attributed to poor facility quality of care including, delays in treatment and clinical

management gaps (Powell-Jackson et al., 2015; Okeke & Chari, 2014; Souza et al., 2013).

1Some examples of policy documents and strategies include: A policy on quality in Healthcare for South Africa
(National Department of Health, 2007); Ghana National Healthcare Quality Strategy (Ministry of Health, 2016);
Ethiopian National Health Care Quality Strategy (2016-2020), Ministry of Health, 2016)
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Kenya’s healthcare service delivery has improved considerably with existing surveys pointing to
increased availability of structural inputs such as medical equipment and essential medical supplies
(KIPPRA, 2018; World Bank, 2014b). However, there is still under provision especially in terms
of process quality of healthcare measures. The various Service Delivery Indicators (SDI) surveys,
for instance indicate that there is provider knowledge gap in illness diagnosis and in adherence to
iliness treatment guidelines. The 2012/13 SDI survey indicates that only 16% of health workers
were able to correctly diagnose five common illnesses, namely; malaria with anaemia, diarrhea,
tuberculosis, diabetes and pneumonia. As well, only 43% of health workers in public health
facilities adhered to clinical guidelines for these conditions with only 13% of healthcare providers
adhering to at least half of the clinical guidelines (Martin and Pimhidzai, 2013). The same was
replicated in the 2018 Kenya Health SDI survey where only 20% of healthcare providers arrived
at a correct diagnosis of four tracer conditions (severe dehydration, pneumonia, pulmonary
tuberculosis and diabetes mellitus (type 11)) and 44% adhered to clinical guidelines for

management of these conditions (World Bank and ROK, 2019).

Two of the tracer conditions in the 2018 Kenya Health SDI survey, that is, severe dehydration
(usually as a result of diarrhea) and pneumonia are among the leading causes of the under-five
deaths in Kenya which stands at 52 per 1000 live births (Kenya National Bureau of Statistics and
ICF Macro, 2015). Yet, the two childhood conditions had the lowest diagnostic accuracy rate at
32% for severe dehydration and 82% for pneumonia (World Bank and ROK, 2019). Given the
place accorded to child health particularly as a key indicator of population health and as a predictor

of productivity in adulthood (Hertzman et al., 2010; Blanco, 2003), an understanding of factors
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contributing to health worker provision of quality healthcare in relation to childhood illnesses is

important for health policy intervention.

Research studies document the effect of a myriad of factors on quality healthcare delivery. The
environment in which healthcare takes place as indicated by availability of physical inputs such as
medical equipment and supplies, laboratory, hospital beds and medical personnel is associated
with patient satisfaction and provision on quality healthcare services (Kraska et al., 2017; Mahato
etal., 2017; Ross and Vakentesh, 2015; Nyongesa et al., 2014; Naseer et al., 2012). Health worker
characteristics including higher level of training (Uwemedimo et al., 2018; Maestad et al., 2010)
and facility characteristics among them facility ownership and facility tier (Adhikary et al., 2018;
Uwemedimo et al., 2018; Hu et al., 2016) have been shown to have an effect on provision of quality
healthcare. Overall, a number of empirical studies examine factors influencing provider quality of
healthcare. However, only a few of the studies relate to quality delivery of child health
(Uwemedimo, 2018; Hansen et al., 2008) while others are largely concerned with the effect of
Integrated Management of Childhood IlInesses (Tawfiq et al., 2020; Lal et al., 2020; Nguyen et
al., 2013). Moreover, studies on factors affecting provider process quality of healthcare in Kenya
(Nyongesa et al., 2014; Wanjau, et al., 2012) are at best scanty, not nationally representative and
are mostly descriptive implying that they lack the power to explain why healthcare provision may

be of low or high quality.

This chapter therefore seeks to analyse provider process quality of healthcare in Kenya with a

focus on accuracy in diagnosing childhood related illnesses. The specific objectives of this chapter

are: first, to provide a descriptive analysis of provider process quality of healthcare in Kenya and
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second, to provide an empirical analysis of individual healthcare worker and facility level factors

that influence health worker process quality of healthcare.

2.2 Literature Review

This section discusses the theoretical foundations that form the basis for analysis of provider
quality of healthcare in Kenya. The section also presents documented empirical literature on
factors affecting provision of quality healthcare services, while focusing on both individual

healthcare worker and facility-level characteristics.

2.2.1 Theoretical Approaches

Theoretical literature on provider quality could be categorised into two stands depending on their
respective definition of healthcare provider. The first strand relates to hospital behaviour where a
hospital is treated as an “entity” with its own goals, usually stated in terms of some aspects of
performance including profits, quantity and quality of healthcare. The second strand focusses on
individuals who use the hospital to attain their goals for instance physicians or doctors and other

healthcare workers, hence the models of physician behaviour (Jacobs, 1974).

Traditional economic theory of utility maximisation largely forms the basis for explaining both
hospital and physician behaviour with some models incorporating quality of healthcare as an
aspect of performance. While noting the application of utility maximisation behaviour to hospital
behaviour, Liu and Mills (2008) observe that hospital utility maximisation objective had the
potential to comprehensively explain the objectives of all hospitals including improvement in

quality of care.
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Among the utility maximising models explaining hospital behaviour is Newhouse’s (1970) model
for non-profit institution. The model suggests that a hospital decision maker seeks to maximise a
weighted function of quality and quantity subject to a budget constraint. The model defines
quantity as hospital services provided at the facility level including medical care provided and
number of patients visiting a hospital. A consumer is better off consuming more of these services
hence its entry into the decision maker’s maximand. Since the decision maker in this case is not
focussed on making profis, he may be interested in other factors including the institution’s prestige
which inturn is affected by other variables such as the size of the facility and quality of its products.
The definition of quality variable in this model is not clear due to difficulties associated with its
measurement, although it is assumed that quality is represented by “a vector of characteristics,

some of which may not be quantifiable except in the sense of being present or absent”.

In another utility maximising model of hospital behaviour, Lee (1971) postulates a hospital
administrator’s utility maximising model which includes among other variables, “salary, prestige,
security, power and professional satisfaction” and which in turn depends on the prestige and status
of an organisation, that is, hospitals in which the administrator is associated. The model further
assumes that the status of the hospital varies depending on the variety of services available and the
level to which expensive and specialized equipment and personnel are available. The administrator
in this case seeks to maximise an index of inputs that yield prestige subject to an income constraint.
Lee’s model places quality of inputs in the hospital’s objective function while ignoring the quality

of output that could be produced from such inputs (Jacobs, 1974).

As regards physician behaviour, economic theory views physicians as skilled professionals whose

motivation is to serve their patients to improve their health and well-being (Frank, 2004).
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According to McGuire and Pauly (1991), physicians are utility maximizers implying that they
value items besides profit. In their benchmark model, they posit that physicians derive utility from
net income and leisure. They, on the other hand derive disutility from inducement which is a

physician’s own effort to induce a patient to demand more care than is medically necessary.

The traditional economic theories that rely on rational utility maximising consumers and producers
and efficient market equilibriums have greatly contributed to the design of public policy in
healthcare (Culyer and Newhouse, 2000). However, the application of the traditional models to
healthcare markets has proven difficult, given the unique characteristics of the market (Arrow,
1963; Mwabu, 2007). The healthcare market for instance, is characterised by information
asymmetry problem among other characteristics (Arrow, 1963). Usually, the asymmetry is double-
sided since on the one hand, the healthcare provider is well knowledgeable about their individual
treatment effort, of which the patient is ill-informed. The consumer of healthcare on the other hand
is informed about his or her treatment compliance effort, but the providers are ignorant of this
effort (Mwabu, 2007). The implication of this informational advantage is that there may be the
problem of moral hazard in which case the party with more information has an incentive to act

inappropriately (Hwa, 2005; Leonard and Leonard, 1998).

A proposed alternative to the neoclassical economic models is the application of behavioural
economic models. These models have particularly been useful in advancing the understanding of
the healthcare market and institutions (Frank, 2004). Behavioural economics is particularly applied
to the analysis of provider-patient relationship where this relationship is perceived as an agency
one in health economics (Stavropoulou, 2012; Smith and Wright, 1994; Hwa, 2005). The principal-

agent theory is applicable to situations where one person-the “principal’” needs some other person-
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the “agent” to undertake some assignment on his or her behalf. When employed in the case of a
physician and a patient, the patient (principal) delegates authority to the doctor (agent) to take an

action such as medical decision on behalf of the principal (Hwa, 2005).

The neoclassical model of utility maximization applies to the principal-agency framework in that
both the principal (patient) and the agent (healthcare provider) are trying to maximize utility
derived from the service received and service provided respectively. However, unlike in other
commodity markets, these utility functions are interdependent in the healthcare market. The agent
in this case acts not only to maximize his or her utility but also the principal’s utility (Arrow,
1963). In addition, unlike typical agency situations found mainly in the insurance and labour
markets where the principal can evaluate the agent’s action by designing contracts, the patient does
not design contacts with their doctors. In most cases, a third party such as the government and

insurance companies design the contact on behalf of the patient (Hwa, 2005).

Considering patient satisfaction which is an outcome measure of quality of healthcare, Gill and
White (2009) summarizes patient satisfaction related theories largely developed in the 1980s into
five key categories: The first category is the “Discrepancy and transgression theories” by Fox and
Storms (1981) which observed differences in patient orientation toward healthcare and in
healthcare providers’ conditions of healthcare. Thus, patients’ satisfaction with healthcare was
dependent on whether there was a congruence between patient orientation and provider condition
of care. Where orientations and conditions were corresponding, then there was satisfaction and
vice versa. The second category is “Expectancy-value theory” of Linder-Pelz (1982). This theory

hypothesizes five determinants of satisfaction with healthcare as expectations, value, entitlement,
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occurrences and interpersonal comparisons. Particularly, prior expectations about healthcare

encounters influence patient satisfaction with care.

The third category by Ware et al. (1983)-the “Determinants and components theory” proposes
eight key dimensions of provider characteristics that determine a patient’s satisfaction with
healthcare; interpersonal style, accessibility, funds, technical quality, physical environment,
efficacy and continuity. The Fourth group, the “Multiple models theory” proposed by Fitzpatrick
and Hopkins (1983) argues that expectations were facilitated on a social basis and they reflected
the patient’s health goals and the extent to which their personal sense of self was violated by an
illness and healthcare. Lastly, the fifth model is the “Healthcare quality theory” of Donabedian
(1980) which posits that patient satisfaction is the patient’s verdict of all characteristics of quality

of healthcare, but particularly the interpersonal process of care (Gill and White, 2009).

The economic theories discussed are applicable to the current study. In particular, we employ
utility maximization theory in physician agency model to establish the determinants of provider
quality of healthcare in Kenya. This is informed by the fact that we are looking at a doctor-patient
relationship where a hypothetical patient presents illness symptoms to the doctor who is then

expected to provide a correct diagnosis of the illness.

2.2.2 Empirical Literature

Existing literature documents the effect of both factors within and outside the healthcare system
on quality of healthcare. While factors outside the healthcare system among them institutional,
economic and socio-cultural factors affect the provision of quality healthcare services

(Mosadeghrad, 2014; Amporfu et al., 2013), an analysis of the effect of these factors is beyond the
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scope of this study. Hence, the review in this section focuses on factors within the healthcare
system, in particular, individual and facility level characteristics that are associated with different
measures of quality of healthcare. The indicators of quality of healthcare are varied and include
observable quality of healthcare measures such as appropriate clinical processes, perceived quality
of healthcare measures as well as patient satisfaction with healthcare- a useful indicator of quality
of service delivery (Ross and Venkatesh, 2015; Picker Institute Europe, 2009; Davies and Ware,

2008).

2.2.2.1 Health Facility Characteristics and Quality of Healthcare

Empirical evidence suggests that the environment in which healthcare takes place (as reflected by
availability of physical facilities) is associated with quality of healthcare services. A systematic
review examining factors affecting quality of maternal healthcare services established that lack of
equipment, drugs and trained staff was a hindrance to provision of quality healthcare (Mahato et
al., 2017). Moyimane et al., (2017) opined that unavailability and/inadequate medical equipment
impacted negatively on nursing care, as it hampered implementation of recommended clinical
processes. Mosadeghrad (2014) note that in addition to availability of medical equipment, their
quality affects provision of quality healthcare. In particular, inadequate and low-quality medical
equipment results in prolonged clinical procedures and unreliable results. Khamis and Njau (2016)
postulate that perceived poor physical infrastructure, lack of medical equipment and inadequate

essential medicines was associated with perceived low quality of care.

Some research studies have concluded that availability of physical inputs and infrastructure was
associated with patient’s satisfaction with healthcare. Nyongesa et al., (2014) established that

unavailability of drugs, among other factors was associated with patient satisfaction with
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healthcare in that, patients affirming availability of drugs were relatively likely to indicate
satisfaction with care. Ross and Vakentesh (2015) noted that physical environment ranked high
among other factors which were perceived to influence patient satisfaction. A similar conclusion
is made by Ko et al., (2009) who report an association between a positively perceived physical
environment and patient’s satisfaction with healthcare. Naseer et al., (2012) reveal that
unavailability of beds had a negative effect on patient satisfaction with care. Kraska et al., (2017)
noted that increased hospital size (increase in beds), in addition to high staffing per bed ratios

resulted in lower levels of patient satisfaction.

Other resources such as staffing levels and availability of a technology including a laboratory and
effective communication channels have been associated with provision of quality healthcare.
Khamis & Njau (2016), conclude that low staffing levels as a result of increased workload and
high clinician to patient ratio was related to low quality of care. Aiken et al., (2008) established
that a reduction of nurse workload significantly lowered the odds of patient mortality, an outcome
measure of quality of healthcare. Haegdorens et al., (2019) established that an increase in nursing
hours per patient reduced the occurrence of adverse health outcomes including proportion of
patients experiencing unexpected death. Hussain et al., (2019) opine that availability of laboratory
services was a key predictor of patient satisfaction with care as it facilitated healthy consultations.
Bawate et al., (2016) established that availability of a functional laboratory was correlated with
compliance with malaria treatment guidelines and prompt receipt of test results. Wanjau et al.,
(2012) opined that poor technology adoption and ineffective communication channels hindered

provision of quality healthcare.
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Other studies however, report an insignificant relationship between healthcare physical inputs and
provider quality of healthcare. Leslie et al., (2017) postulate that there is a limited association
between infrastructural inputs and adherence to clinical guidelines leading to their conclusion that
facility infrastructure should not be used as a measure of quality. Maestad, et al., (2010) did not
establish any relationship between availability of drugs and existence of a laboratory on quality of

health services.

From the foregoing, physical environment in which care takes place affects provision of quality
healthcare. As evidenced, availability of infrastructural inputs including medical equipment, drugs,
beds, trained staff and technology contributes to improved processes of care (Umemedimo et al.,
2018; Moyamane et al., 2017). Conversely, unavailability of these physical inputs was indicated
to result in adverse health outcomes (Haegdorens et al., 2019; Aiken et al., 2008) and lowers patient
satisfaction with healthcare (Kraska et al., 2017; Ross and Vakentesh, 2015; Nyongesa et al., 2014;
Naseer et al., 2012; Ko et al., 2009). However, structural inputs, while necessary, are not sufficient
for improving provider processes of healthcare (Leslie etal., 2017; Maestad et al., 2010). A number
of studies were mostly descriptive (Moyamane et al., 2017; Khamis and Njau, 2016; Mosadeghrad,
2014; Nyongesa et al., 2014) and therefore lack the predictive power to assess determinants of
process quality of healthcare indicators. In addition, these studies utilize sub-national level data,
that is, select location (Moyamane et al., 2017), single medical personnel cadre (Moyamane et al.,
2017; Aiken et al., 2008) and single healthcare facilities (Khamis and Njau, 2016; Wanjau et al.,
2012). This limits exploration of factors that affect provider quality of care in a broader context

with a view to addressing different healthcare systems.
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2.2.2.2 Health Worker Characteristics and Quality of Healthcare

Existing literature identifies health worker characteristic that influence delivery of quality health
services. One such factor is physician’s knowledge as indicated by level of training, that is, cadre
type. Uwemedimo et al., (2018) established that there was a positive association between higher
cadre type and healthcare provider adherence to clinical guidelines with clinicians portraying
better performance when compared to nurses. Hansen et al., (2008) conclude that doctors provided
higher quality of care than nurses while Maestad et al., (2010), established that being a clinical
officer and above (Physician) was associated with more effort per patient as opposed to being in
lower cadres. This is in contrast with other research studies where adherence to clinical guidelines
was reported among the lower level cadres (Bawate et al., 2016; Selemani et al., 2013; Naimoli et
al., 2006). Possible reasons for this finding were indicated as: high presence of lower cadres in
rural areas as opposed to medical officers/doctors, lack of alternative diagnoses and treatment and

the fact that higher cadres’ clinical judgement may override guidelines (Selemani et al., 2013).

Some studies explore the association between provider technical skills as perceived by the patients
and patient satisfaction with healthcare. For instance, Tung & Chang (2009) established that a
doctor’s perceived technical skill had the largest odds ratio of patient’s satisfaction with care. In
the same vein, Lin et al., (2010) conclude that a patient’s perception of physician’s ability was
related to patient satisfaction with care. Besides professional training, targeted training on
management of childhood illnesses enhanced quality of care provided. In particular, systematic
reviews have shown that training in Integrated Management of Childhood IlInesses (IMCI) result
in improved healthcare worker performance (Nguyen et al., 2013; Amaral and Victora, 2008) and
resulted in improvement of processes of care (Tawfiq et al., 2020; Lal et al., 2020; Wiendyasari et

al., 2018; Naimoli et al., 2006).
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The effect of other health worker characteristics including provider age and sex on quality of
healthcare is mixed. A systematic review to establish the association between physician clinical
experience and quality of care conclude that older physicians may perform worse on process
quality indicators as a result of declining clinical knowledge and less adherence to standards of
treatment (Choudhry et al., 2015; Norton et al., 1997). Further, Norton et al., (1997) established
that female physicians had better quality of care scores. Kim et al., (2005) concludes that gender
had a small influence on quality of healthcare while noting that females as opposed to male
physicians were more likely to undertake recommended procedures for diabetes. However, other
studies established that gender variable did not affect quality healthcare delivery (Jackson et al.,

2020; Maestad et al., 2010; Hansen et al., 2008).

Several studies document the effect of facility characteristics including facility ownership and
level on quality of healthcare measures. Herrera et al., (2014) conclude that facility ownership was
not a consistently significant factor in influencing provider quality of healthcare measures. This
conclusion is portrayed in differing conclusions provided by different research studies. Adhikary
et al., (2018) reveal that patients were more satisfied with private health facilities as opposed to
those receiving care from public facilities. This, they associated with better cleanliness and private
settings in privately owned health facilities. Maun et al., (2015) observed that privately owned
primary care centers received higher levels of satisfaction when compared to publicly owned
facilities. Kraska et al., (2017) established that private-for-profit as opposed to not-for-profit
hospitals were associated with poor quality of healthcare. In contrast, Bamiselu et al., (2016)

established that compliance with diagnosis and treatment guidelines was significantly high in
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government-owned health facilities. Moscelli (2018) did not find any significant difference in

quality of healthcare between privately-and publicly-owned health facilities.

Hu et al., (2016), in a study to examine effect of facility type on quality of healthcare established
that there was a significant relationship, with community health centres performing better than
secondary and tertiary hospitals. This was attributed to reforms to strengthen infrastructure at
lower levels of healthcare. In contrast, Uwemedimo et al., (2018) observed that although correct
diagnosis was less likely in a dispensary as opposed to hospitals, health centres and clinics, the

association was not statistically significant.

The effect of facility location and/or remoteness on provision of quality healthcare has been a
subject of existing empirical works. Spasojevic (2015) report a significant rural-urban difference
in performance with urban based facilities performing better in terms of accessibility and
availability of consumables such as medical drugs and parenteral injections. Thornton et al., (2017)
established that location of a health center influences patient satisfaction. Particularly, patient
satisfaction was high among health centres located in rural and urban cities as opposed to those in
inner cities. Also, patients in urban cities were more satisfied with care than their counterparts in
rural cities (Thornton et al., 2017; Lin et al., 2010). Other studies pointed out that being in non-
urban areas was associated with higher patient satisfaction, mainly due to healthcare reforms to

improve services in these areas (Yan et al., 2011; Farmer et al., 2005).

Other empirical works seek to understand the interpersonal relationships between the healthcare
provider and patient and what goes on in the process of healthcare provision. Adeoti & Lawal

(2012) conclude that interpersonal factors such as greetings, complimentary remark, personal
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communication, listening, handshake and jokes were important in improving patient’s satisfaction
with healthcare delivery. Naseer et al., (2012) opines that improper referrals, long waiting time at
referral facilities, non-involvement of patients in decision making on treatment methods and non-
continuity of care lowered patient satisfaction with healthcare. Wolf et al., (2008) observed that

patient-centered care (PCC) was related to high level of patient satisfaction with care.

Largely, this review shows that health worker characteristics, processes of care and health facility
characteristics including location affect provision of quality healthcare. These studies were
however mostly descriptive (Bawate et al., 2016; Kim et al., 2005; Norton et al., 1997), lack
national representation (Selemani et al., 2013; Maestad et al., 2010) and focusses on single
childhood illnesses (Uwemedimo et al., 2018). Table 2.1 presents a summary of the reviewed

empirical research studies on factors associated with various measures of quality of healthcare.
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Table 2. 1: A Summary of Empirical Studies on Provider Quality of Healthcare

associated with
delivery of quality
services.

The studies were
conducted in South
Africa?, Iran*
Tanzania®, Kenya®
India®

Uganda?, Pakistan®

Study population;
healthcare workers?3 4

inputs

equipmentt-2 34

Medicines/Drugs*
5

Perceived Physical
environment®’

Beds®?
Staffing levels®1011

Laboratory
Services!? 13

Communication
channels and
technology**

equipment and/or drugs hinders delivery of quality
healthcare through delayed clinical procedures, low-
worker productivity and unreliable results

Unavailability or increasing beds was associated with
lower levels of patient satisfaction

Low staffing levels has a negative effect on outcomes
of care as it results in reduced consultation time and
increases probability of medical errors.

Laboratory services is positively associated with
provider quality of healthcare

Availability of laboratory services enhances patient
satisfaction with care as it facilitates a healthy
consultation.

Poor technology adoption and ineffective
communication channels hindered provision of
quality healthcare.

Study Indicators Impact/effect on provider Quality of Care Remarks
objective/country of
study/sample
To identify factors Structural/physical Medical Shortage and non-functional or outdated medical

Descriptive studies?®*
5

Perceived physical
inputs is subjective?*

Narrow focus-rural
based facility?, single
cadre® 10, Single
healthcare facility®*

Patients asked
retrospectively to
assess their
satisfaction leading to
bias®®

Factors associated
with provider quality
of healthcare

Health
worker/Physician
characteristics

Medical

personnel/clinician
Cadre 12,15, 16,17,18,

Higher physician/clinician training level associated
with process quality of healthcare indicators
(diagnosis®®, clinical processes'®*®

A Few studies
focusing on childhood
illnesses™®
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Study
objective/country of
study/sample

Indicators

Impact/effect on provider Quality of Care

Remarks

Studies conducted in
Iran*, Uganda'?
Afghanistan?®,

Lower cadre was associated with higher clinical
performance such as compliance with treatment
guidelines 27

Sub-national data 1718

Descriptive (not

Malawi®®, Taiwan333* predictive)
Tanzanial’® approach!21920
Uganda??, IMC|36:37:38,39.40 Training in Integrated Management of Childhood
Canada®® [lIness (IMCI) improves process quality of
Care36,37,38,39,40
Technical skills3%
Study population; Perceived quality of healthcare increases odds of
healthcare satisfaction®®
facilities!®16 33
physicians/clinicians'® Provider sex®18 Older physicians have poor health outcomes?® %
17 18, 19, 20, patients 16, 17, 19,20,36
20,34 Female physicians > % had higher quality of
Provider age'® healthcare scores
No gender differentials in delivery of quality
healthcare 16 18
Factors influencing Facility characteristics | Facility Public facilities significantly associated with Studies were

guality of healthcare

Study conducted in
Nigeria*, England
Bangladesh?>
Germany?®, Sweden?,
China®, Federation of
Bosnia and
Herzegovina?’,
Philadelphia

ownershi p9,21,22,23,24,
25

adherence to diagnosis and treatment guidelines®*

Private health facilities receive higher levels of
patient satisfaction with care®?22

Facility level*>%

Higher level facility performed better in quality of
healthcare indicators®®

Facility level did not have a significant effect on
process quality of healthcare

descriptive®+27

Mixed results on the

effect of  facility
ownership with
perception studies
tending to favour
private healthcare
facilities
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Study
objective/country of
study/sample

Indicators

Impact/effect on provider Quality of Care

Remarks

Study population;

Facility  location
and/or

urban based facilities performing better in terms of
structural quality of healthcare measures (medical

Consultation time®
Continuity of care®

time increases patient satisfaction level®

Healthcare workers?, remoteness?’282%30 | drugs, parenteral injection)?’
patients?’

Patient satisfaction was high among health centres

located urban cities?:32

Patients in non-urban areas was associated with

higher patient satisfaction, mainly due to healthcare

reforms to improve services in these areas?**°
Effect of interpersonal Interpersonal Interpersonal skills for in instance, communication, Patients asked
factors on patient skills* 33,35 greeting improves satisfaction with care*33% retrospectively to
satisfaction with care assess their

Waiting time® Reduced waiting time and increased consultation satisfaction leading to

bias4,8,33,34

This is beyond the
scope of this study

References: 1=Mabhato et al.,2017; 2=Moyimane et al., 2017; 3=Khamis and Njau, 2016; 4=Mosadeghrad, 2014; 5=Nyongesa et al., 2014; 6=Ross and

Venkatesh, 2015; 7=Ko et al., 2009; 8=Naseer et al., 2012; 9=Kraska et al., 2017; 10=Aiken et al., 2008; 11=Haegdorens et al., 2019; 12=Bawate et al.,

2016; 13=Hussain et al., 2019; 14=Wanjau et al., 2012; 15= Uwemedimo et al., 2018;16=Hansen et al., 2008; 17=Selemani et al., 2013; 18=Maestad et al.,

2010; 19=Norton et al.,1997; 20=Kim et al., 2005; 21=Herrera et al., 2014; 22=Adhikary et al., 2018; 23=Maun et al., 2015; 24= Bamiselu et al., 2016; 25=

Moscelli, 2018; 26=Hu et al., 2016; 27= Spasojevic, 2015; 28= Thornton et al., 2017; 29=Farmer et al., 2005; 30= Yan et al., 2011; 31= Tung and Chang,

2009; 32=Lin et al., 2010; 33= Adeoti and Lawal, 2012; 34= Wolf et al., 2008; 35=Choudhrey et al., 2005; 36=Tawfiq et al., 2020; 37=Lal et al., 2020;

38=Wiendyasari et al., 2018; 39=Nguyen et al., 2013; 40=Naimoli et al., 2006
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2.2.3 Overview of Literature Review

Existing theoretical and empirical works provide an understanding of the predictors of provider
quality of healthcare. From the review, it is observed that structural, individual health worker
characteristics and facility features have an influence on various quality of healthcare measures.
Research studies document the effect of structural measures of quality of healthcare as indicated
by infrastructural inputs on provision of quality healthcare services. The results from these studies
are mixed with some studies pointing to a positive relationship between availability of physical
infrastructure and high provider quality of healthcare (Mahato et al., 2018; Mosadeghrad, 2014).
On the other hand, some studies did not establish any significant effect of infrastructural inputs on

provider quality of healthcare measures (Leslie et al., 2017; Maestad et al., 2010).

Infrastructural inputs were found to be particularly key in determining patient satisfaction with
healthcare-an outcome measure of quality of care. Such inputs include; availability of supplies,
beds, medical equipment and drug supplies (Nyongesa et al., 2014; Naseer et al., 2012). Besides
infrastructural inputs, patients were more interested in provider actions in the process of healthcare
service delivery. Patient satisfaction for instance was linked to interpersonal factors such as
greetings, personal communication, listening, continuity of care and patient centered care among

other factors (Adeoti and Lawal, 2012; Wolf et al., 2008).

Existing empirical works demonstrate the link between health worker demographic characteristics
and delivery of quality healthcare. Some studies indicate that older healthcare workers perform
worse while undertaking healthcare processes (Choundry et al., 2015; Norton et al.,1997). Others

found that female healthcare workers had better clinical quality of healthcare performance (Norton
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et al., 1997). Still, some other studies did not find gender variability in delivery of quality

healthcare (Maestad et al., 2010; Hansen et al., 2008).

One other health worker related factor that has been cited as key in influencing provider process
quality of healthcare is physician’s knowledge as indicated by level of training. Higher health
worker cadre is associated with provision of high-quality healthcare (Uwemedimo et al., 2018;
Maestad et al., 2010; Hansen et al., 2008). However, some empirical works conclude that lower
level cadres were more compliant with clinical guidelines (Bawate et al., 2016; Selemani et al.,

2013).

Research also highlights the effect of other facility related factors including facility ownership,
type and location on provider quality of healthcare. Empirical results on the effect of ownership
on quality is not consistently significant (Herrera et al., 2014). Health provider type was a
significant factor in determining provider quality of healthcare measures. Hue et al., (2016)
established that lower level healthcare facilities performed better than their counterparts at higher
levels, although this was associated with reforms at this level. In other studies, the effect was not
statistically significant (Uwemedimo et al., 2018). Facility location was particularly a significant
factor in influencing patient satisfaction with healthcare in that better healthcare was mostly

observed among urban based facilities (Thornton et al., 2017; Spasojevic 2015; Lin et al., 2010).

From the foregoing, a number of empirical studies examine factors influencing provider quality of
healthcare. However, only a few of the studies relate to quality delivery of child healthcare
(Uwemedimo, 2018; Hansen et al., 2008) with a number focusing on effect of Integrated

Management of Childhood Illinesses (Tawfiq et al., 2020; Lal et al., 2020; Nguyen et al., 2013).
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Moreover, studies on factors affecting provider process quality of healthcare (Nyongesa et al.,
2014; Wanjau, et al., 2012) are not nationally representative and fail to explain why healthcare
provision may be of extremely low quality, low quality or high quality. This study therefore
addresses this knowledge gap by adopting an ordered logit model to identify factors associated
with probability of provision of different levels of healthcare quality. We utilize a nationally

representative dataset-the 2018 Kenya Health SDI Survey data in the analysis.

2.3  Methodology

2.3.1 Theoretical Model

The study considers a healthcare provider, defined as a healthcare worker who may be a medical
doctor, a clinical officer or a nurse. The patient, who in this case is a surveyor acts as a case study
patient (Patient Case Simulations) has symptoms of two different childhood illnesses (severe
dehydration and pneumonia). He or she presents these symptoms to the healthcare worker for
correct illness diagnosis. We assume that the “patient” does not have precise information about his
or her state of health and relies on the doctor to make accurate diagnosis. Thus, the doctor-patient
interaction depicted in this study is an agency one where the doctor is expected to maximise the
patient’s welfare and utility function through accurate illness diagnosis. The application of the
agency theory is based on McGuire’s (2000) work and several other papers in health economics

(Conrad, 2015; Mullen et al., 2010; Frank, 2004).

In the healthcare provider-patient relationship, the consumer (patient) is trying to maximise her

utility. The patient’s main interest is his or her health. The patient’s health is modelled as a function
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of several factors including quality of healthcare received. The patient’s health function is
represented in equation (2.1)
H=H(Q,X);0 20,0 S 0..0iiriririiiia e, (2.1)

Where, Q is quality of treatment or healthcare services. The health function is concave in quality

indicating a decreasing marginal impact with additional units of quality. X are other consumption

goods.

In providing quality treatment to the patient, the objective of the healthcare worker is to maximize
a combination of individual net salary and patient’s health. Both outputs are influenced by the
quality and quantity of service. Quality generally refers to patient experience with care, clinical
quality, quality of service and health outcomes. Quantity entails among others, units of service and
units of treatment episodes (Conrad, 2015). Applying the labour economics theory, the quantity
and quality of treatment is assumed to depend on physician’s effort and remuneration (Thurston

and Libby, 2002). Thus, the physician’s utility function is as expressed in equation 2.2,

Where W is the healthcare worker’s income which in this case refers to physician salary which is
fixed and determined by the government or institution and e is the physician effort.

Following Calub (2014), we add the quality of healthcare variable denoted Q to the physician
utility function since providing quality healthcare services yields psychic benefits to the physician.

The new physician utility function is stated in equation 2.3:
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This quality variable @ is not observable to the principal but he or she can observe its benefits
(Mullen et al., 2010). According to Mullen et al., (2010), the quality invested in could be

multidimensional, formally represented as

Q = Qi e es Qoo (2.4)

The principal derives benefit B(Q) when the agent chooses Q level of quality. The benefit derived
may also be unobservable to the principal. On the other hand, the cost incurred by the agent in
producing quality at level Q is denoted as € (Q) where in this case C is weakly increasing in Q and
strictly convex- with a global minimum. The costs in this case may include the opportunity cost of

effort exerted by the health personnel.

Since the level of quality Q and the resultant benefit B(Q) are not observable to the principal, what
is observed are instead a set of signals, which indicate the quality invested and are denoted as:
These indicators are partly due to the quality Q invested, indicating that other factors apart from
the agent’s choice of quality invested could also contribute to the observed signal as denoted in
equation (2.6):

V= U(Q) F €t ot et et e e (2.6)

Where g1 Q ~ Fi, k =1.......K with E[,1 Q] = 0 and E[e,&,/1Q] =0

In this paper, such indicators include health worker characteristics, health facility characteristics

and availability of essential drugs and infrastructure.
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Let R(y) denote the compensation received by the agent. In this model, we assume that the health
worker’s compensation is fixed, that is, it does not depend on quality of healthcare provided. Thus:
The agent in this case chooses Q to minimize cost:

ac . .
%—O,]—l,...,] ....................................................................... (2.8)

Provision of healthcare is usually regulated by the government. Thus, the regulator’s/ministry’s
preferences are given by the difference between the benefit when agent chooses quality g and total

cost of production (Ma, 1994). This is expressed as follows:

BUO) = C0Q) et e e (2.9)

Q = FR X)L (2.10)

Where X denotes other factors that affect determination of provider quality of healthcare.

2.3.2 Empirical Model

This study examined provider process quality of healthcare and its determinants in Kenya. The
dependent variable is defined as the total number of correctly diagnosed cases out of two childhood
illness conditions (severe dehydration as a result of diarrhea episode and pneumonia).
Subsequently, the dependent variable is categorized into three responses; 0 cases, 1 case, 2 cases
if the health worker provided a correct diagnosis of none, one and two cases out of the total two
conditions. We use the total number of correctly diagnosed common childhood illnesses as cut-off
points in a cumulative distribution of quality of care. The assumption is that the more illnesses that
are correctly diagnosed, the higher the provider knowledge, hence the higher the quality of

healthcare provided. An incorrect diagnosis of any of the childhood illnesses and correct diagnosis
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of one out of two ilInesses denotes poor knowledge and thus poorest and poor quality of healthcare
respectively. A correct diagnosis of all the illnesses denote higher provider quality of healthcare.
The analysis was handled using a polychotomous model, specifically ordered logit regression
model. The choice of this model is justifiable because the categories are more than two and are
ordered in nature (the higher the number, the better the quality of care) hence the application of

ordered logit in estimation of the relevant probabilities (Green, 2002)

Assuming the underlying response model (latent regression model) is as specified in equation 2.11:
Y = B X i = e T (2.11)

Where: X, =[1, X,,, X,5...., X, ]is a vector of explanatory variables. This includes both healthcare
worker individual characteristics as well as facility-level characteristics; g=[z,, f,..... ] is a
vector of parameters to be estimated; and y; is a latent and continuous measure of provider quality

of healthcare.

The observed and coded provider quality of healthcare, vy, is determined from the model as
expressed in equation 2.12:

0if —0<Y; <140 cases
Vi =L 0E 40 <Y, Sy L CASE tviviriti it (2.12)
2 if ﬂ2<y:§w 2 cases

Where . denotes the thresholds (cut points) estimated along with parameter vector S.

From equations (2.11) and (2.12), we can derive the probabilities associated with the coded

responses as follows:

Prob(y; = jIX) = o(uj — B'X:)) — @(tjo1 = BXi) > 0o s s s e (2.13)
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Where : j =1,...,J is response category; Pr o b(y; = j) is the probability that individual i responds
in manner j; ¢ is the cumulative logistic distribution and the u;’s are the equivalent of /s in

equation (2.12)

The likelihood function is presented in equation (2.14). This equation is maximized and solved
iteratively by numerical methods to yield maximum likelihood estimates (MLE) of the ordered

logit model.

n ] mij
L= l_H_[ 0( = B%) = @(jo1 = BX) oo (2.14)

i=1 j=0
To compute MLE, a log-likelihood function is obtained by taking the logarithm of the likelihood

function (equation 2.14) to yield equation (2.15):

n J
log L = z Z my; Log[d(i; — B%) = (1 — BX)] oo (2.15)

i=1 j=0

Where m; =1if y, = jand 0 otherwise.

2.3.3 Description of Variables

2.3.3.1 Dependent Variable

The dependent variable is health worker quality of healthcare defined in this study as the accuracy
in childhood illness diagnosis (Chen et al., 2014; Donabedian, 1988). Using vignettes, the 2018
Kenya Health SDI survey asked medical personnel in different cadres mainly, doctors, clinical
officers and nurses to diagnose four illness conditions, two of which were common childhood

tracer conditions. The conditions are severe dehydration and pneumonia. The response was coded
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as 1 for correct diagnosis and 0 for wrong diagnosis of each of the illnesses. These responses were
summed up to obtain the outcome variable defined as the total number of correctly diagnosed cases
out of the possible two childhood illnesses. The variable is coded as ordered categorical variable
taking the values between 0 and 2 representing inability to correctly diagnose any of the illnesses

on the one hand and accurate diagnosis of both illness cases on the other.

2.3.3.2 Independent Variables

The choice of independent variables considered in the regression analysis was informed by existing
theoretical and empirical literature. In particular, the explanatory variables are focused on both

health worker and facility characteristics. Table 2.2 presents a summary of the study variables.

Table 2. 2: Summary of Variables and Expected Results

Variables

Outcome Variable
Provider quality of healthcare | Total cases of childhood illnesses correctly
diagnosed (0 cases=1, 1 case=2, 2 cases=3)

Measurement/ Definition | Expected Sign

Explanatory Variables

Sex of the healthcare provider | A dummy variable (male=1, female=0) Indeterminate
Age Health worker age in years Indeterminate
Age squared Health worker age squared Indeterminate
Health worker Cadre type Categorical variable for healthcare | Positive (+)

provider/worker cadre (Nurse=1, Clinical
officer=2, Medical Doctor/physician=3)
Education level Categorical variable for education level Positive (+)
attained (Basic (primary and secondary) =1,
College=2, Degree/Post-graduate=3

IMCI Training Trained on IMCI (Trained=1, Not-trained=0) | Positive (+)

Health worker caseload Nunllber of outpatient visits per day per health | Negative (-)
worker

Facility location Du)mmy variable for location (Urban=1, Rural | Positive (+)
=0

Facility ownership Categorical variable for facility ownership | Indeterminate
(Government=1, Private-not-for-profit=2,
Private-for-profit=3)

Facility tier Categorical ~Variable for facility tier | Positive (+)
(Dispensary and clinic=2, Health Center=3,
Hospital=4)

Travel time to sub-county Travel time by car in minutes to sub-county Negative (-)

headquarters headquarters
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Variables Measurement/ Definition Expected Sign
Time to sub-county squared Travel time squared Positive (+)
Availability of internet Proxy for access to information technology Positive (+)
services (Yes=1, No=0).
Availability of power Dummy variable for access to power Positive (+)
(electricity or solar) (Yes=1, No=0)
Availability of laboratory Dummy variable for availability of laboratory | Positive (+)
services (Yes=1; No=0)
Availability of essential Index for availability of essential medicines Positive (+)
medicines for diarrhea and pneumonia (0O=none; 1=one
available; 2=2 available; 3=all three available)

2.3.3.3 Data sources

The study utilized Health Service Delivery Indicators data collected in Kenya in 2018. Service
Delivery Indicators (SDI) is a nationally representative set of indicators collected with the overall
objective of estimating the quality of service delivery in education and health sectors. A total of
3094 health facilities composed of 1781 government-owned facilities and 1313 privately-owned
facilities were randomly selected for the 2018 Kenya Health SDI survey. A total of 4430 health
workers were assessed for competence in diagnosis and treatment of selected child and adult-

related illnesses.

The data collection survey instrument was structured around five modules: module 1 collected
information on facility including facility ownership and type, infrastructure, medical supplies and
medical equipment availability; module 2 focused on healthcare worker characteristics such as
cadre type, age, gender, education level and absenteeism; module 3 assessed medical personnel
knowledge through the use of clinical vignettes to diagnose hypothetical cases of patients with
illnesses such as severe dehydration, pneumonia, diabetes and pulmonary tuberculosis; module 4
collected information on facility funds, that is, receipts and facility expenditures together with
information on financial management; module 5 captured information on family planning. To

conduct analysis on the determinants of provider process quality of healthcare at the facility level,
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modules 1, 2 and 3 were merged using the “merge” STATA command based on common facility

and staff identifiers in the datasets.

2.4 Results

This paper sought to provide an analysis of Kenya’s provider process quality of healthcare as
indicated by accuracy in illness diagnosis for two common childhood diseases. We provide a
descriptive analysis of the analytic sample in section 2.4.1. Results of the bivariate analysis
between provider quality of healthcare measure and selected possible determinants are then
presented in section 2.4.2. This is followed by presentation of results from multivariate ordered
logit regression model on determinants of provider quality of healthcare in section 2.4.3 and a

discussion of key findings in section 2.4.4.

2.4.1 Sample Description

The analytic sample descriptive statistics are presented in Table 2.3. Results reveal that majority
of health workers (55%) arrived at a correct diagnosis of one out of the two cases of childhood
tracer conditions, that is, severe dehydration and pneumonia. Overall, 26% of healthcare workers
were able to correctly diagnose both childhood illnesses while 18% were unable to provide an
accurate diagnosis of any of the two cases. Diagnostic accuracy rate for individual childhood
illnesses was 29% for severe dehydration and 78% for pneumonia. These results largely point to
an existing quality gap in diagnosis of childhood illness conditions. This has an implication on

child health outcomes in that, patients are likely to receive the wrong medication and treatment.
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As regards health worker characteristics, both male and female healthcare workers were equally
represented (50%) and were on average 38 years of age. Majority were nurses (60%) with the rest
being clinical officers (36%) and medical doctors/physicians (4%). Most of these workers (81%)
had attained college level of education while 58% had been trained on Integrated Management of
Childhood Illnesses (IMCI). The average health worker caseload, that is, the average number of

outpatients per worker per day was 13.

Healthcare facilities were largely government owned (63%) with the remaining facilities being
private-for-profit (25%) and private-not-for-profit (12%). On average, 77% of the healthcare
facilities were in the first tier of healthcare facilities which mainly includes dispensaries and
clinics. The facilities were mostly located in rural areas (73%) and were within a distance of 17
minutes by car to sub-county headquarters (63%). Less than half of the healthcare facilities (32%)
were accessible to internet services during the survey period. Majority of the healthcare facilities
had laboratory services (69%) and were accessible (90%) to a power source, that is, either
electricity or solar power. Further, most of the health facilities had two out of three recommended
first line treatment medicines for childhood diarrhea and pneumonia, that is, amoxicillin

(paediatric), ciprofloxacin and Oral Rehydration Salts (ORS) and/or Zinc supplements.
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Table 2. 3: Sample Description

Variable Number of Mean  Standard  Minimum  Maximum
Observations Deviation

Total cases correctly diagnosed
0 cases 4071 0.18 0.39 0 1
1 case 4071 0.55 0.50 0 1
2 cases 4071 0.26 0.44 0 1
Severe dehydration 4083 0.30 0.46 0 1
Pneumonia 4071 0.78 0.41 0 1
Sex 4294 0.50 0.50 0 1
Age 4294 37.56 12.25 19 99
Age squared 4294 1560.80  1203.75 361 9801
Cadre type 3998 1.44 0.58 1 3
Nurse 3998 0.60 0.49 0 1
Clinical Officer 3998 0.36 0.48 0 1
Medical Doctor/ Physician 3998 0.04 0.20 0 1
Education level 4075 1.95 0.44 1 3
Basic (primary/secondary) 4075 0.12 0.33 0 1
College 4075 0.81 0.39 0 1
Degree/post-graduate 4075 0.07 0.25 0 1
IMCI training 4294 0.58 0.49 0 1
Case load 4277 13.10 42.77 0 1607.143
Facility ownership 4294 1.63 0.86 1 3
Government 4294 0.63 0.48 0 1
Private-not-for-profit 4294 0.12 0.32 0 1
Private-for-profit 4294 0.25 0.44 0 1
Facility Tier 4294 1.29 0.58 1 3
Dispensary or clinic 4294 0.77 0.42 0 1
Health Center 4294 0.17 0.37 0 1
First level hospital 4294 0.06 0.24 0 1
Location 4294 0.27 0.44 0 1
Time to Sub-County headquarters 4294 16.68 15.28 0 59
Time squared 4294 51152 634.39 0 3481
Availability of Internet services 4294 0.32 0.47 0 1
Availability of power 4294 0.90 0.30 0 1
Availability of laboratory services 4294 0.69 0.46 0 1
Availability of essential 4294 2.82 0.83 1 4

medicines

None available 4294 0.07 0.26 0 1
One available 4294 0.25 0.43 0 1
Two available 4294 0.48 0.50 0 1
Three available 4294 0.20 0.40 0 1

Source: Author’s computation from SDI survey data, 2018
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2.4.2 Bivariate Analysis

The results of bivariate analysis (mainly row frequencies) of accuracy in illness diagnosis by cadre
type are presented in Table 2.4. Overall, 86% of nurses provided an incorrect diagnosis of the two
childhood illnesses followed by clinical officers (13%) and medical doctors (2%) respectively.
Results show that 59% of nurses were able to correctly diagnose only one of the two cases as
opposed to 37% of clinical officers and 4% of medical doctors. Still, majority of the nurses (57%)
provided a correct diagnosis of both cases compared to 39% of clinical officers and 4% of medical
doctors. The relationship between cadre type and accuracy in illness diagnosis is significant
(p<0.05) reflecting the association between health worker training and provision of quality
healthcare. The observed pattern indicates that nurses who are in the lowest cadre of training were
likely to incorrectly diagnose childhood illnesses. On the other hand, they were also most likely to
arrive at a correct diagnosis of all the illnesses. This could largely be attributed to the overall
distribution of these cadres where nurses are more represented among the healthcare workers. As
such, they are likely to provide an incorrect diagnosis of childhood illnesses on one hand, perhaps
due to their lower medical knowledge as opposed to the higher cadres. On the other hand, nurses
are likely to provide a correct diagnosis as a result of enhanced experience arising from their
greater involvement in clinical tasks in an effort to address the problem of health workforce
shortages.

Table 2. 4: Accuracy in IlIness diagnosis by Provider Cadre Type

1) ) ®) (4)
Nurses Clinical Offices  Medical Doctor Total

Total Cases (n=2383) (n=1431) (n=166) (n=3980)
Diagnosed

0 cases (n=698) 85.67 12.75 1.58 100
1 Case (n=2213) 58.56 37.14 4.29 100
2 Cases (n=1069) 56.74 38.64 4.62 100
Total (n=3980) 59.87 35.95 4.17 100

x%(4) = 283.8; p=0.000
Source: Author’s computation from Kenya SDI Health survey data, 2018
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To understand the distribution of healthcare cadres in the country, we conducted cross tabulations
of health worker cadres by facility tier, ownership and location. The results of these tabulations
are presented in Table 2.5. Cadre type by facility ownership shows that nurses and clinical officers
were mostly employed in government owned health facilities at 73% and 48% respectively.
Majority of medical doctors (49%) were employed in private -for-profit health facilities as opposed
to 40% of nurses in public health facilities and 11% of clinical officers in private-not-for-profit

health facilities.

Considering health worker by facility tier, the results indicate that tier 2 which comprises of
dispensaries and clinics had the highest representation of all cadre types, that is, 77% of nurses,
79% of clinical officers and 73% of medical doctors. Tier 3 had the second highest representation
of nurses (18%) and clinical officers (15%) while medical doctors were equally represented at 13%
for tier 3 and 4. As for facility location, nurses and clinical officers were mostly employed in rural-
based facilities at 87% and 56% respectively while doctors were mostly (67%) in urban-based
health facilities.

Table 2. 5: Cadre Type by Facility Ownership, Tier and Location

Facility Ownership Facility Tier Facility Location
1) (2 (3) 4) (5) (6) (7 (8) )
Cadre Public  Private-not-  Private- Tier 2 Tier3  Tier4d Rural Urban Total
Type for profit  for-profit
(n=2492)  (n=477) (n=1011) (n=3084) (n=657) (n=239) (n=135) (n=333) (n=3980)
Nurse 72.85 9.53 17.62 76.96 17.50 5.54 87.45 12.55 100
(n=2383)
Clinical 48.22 16.14 35.64 78.83 15.23 5.94 55.97 44.03 100
Officer
(n=1431)
Medical 39.76 11.45 48.80 73.49 13.25 13.25 33.13 66.87 100
Doctor
(n=166)
Total 62.61 11.98 25.40 77.49 16.51 6.01 73.87 26.13 100
Chi2 (4) =285.33; Pr=0.000 Chi2 (4) =20.04; Pr=0.000  Chi2 (2) =607.89;
Pr=0.000

Source: Author’s computation from Kenya SDI Health survey data, 2018
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Table 2.6 shows the cross-tabulation results for accuracy in illness diagnosis by gender. Both
female and male healthcare workers had an almost equal representation in correct diagnosis of
childhood illnesses. Specifically, 53% of female health workers and 47% of male health workers
were unable to correctly diagnose any of the two childhood illnesses. An equal number of male
and female health workers (50%) provided a correct diagnosis of one out of the two illnesses. 48%
and 52% of female and male health workers arrived at a correct diagnosis of the two illnesses
respectively. However, the relationship between accuracy in illness diagnosis and health worker

sex was not statistically significant (p>0.05).

Table 2. 6: Accuracy in IlIness diagnosis by Sex

1) () ©)
Female Male Total
Total Cases Diagnosed (n=2038) (n=2033) (n=4071)
0 cases (n=738) 52.98 47.02 100
1 case (n=2256) 49.91 50.09 100
2 Cases (n=1077) 48.38 51.62 100
Total (n=4071) 50.06 49.94 100

¥2(2) = 3.76; Pr =0.152

Source: Author’s computation from Kenya SDI Health survey data, 2018

We also sought to establish the association between accuracy in illness diagnosis and health facility
characteristics namely, facility ownership, tier and location. As regards facility ownership, results
presented in Table 2.7 indicate that 65% of health workers in government owned facilities, 12%
in privately-not-for profit facilities and 23% in private-for-profit healthcare facilities provided an
incorrect diagnosis of the two childhood illnesses. This is also observed in health worker ability to
diagnose any one of the two cases; 60%, 12% and 27% of health care providers in government
owned facilities, private-not-for-profit facilities and private-for-profit facilities respectively,
managed to diagnose a single case. The significant chi square (p<0.05) implies that there is an

association between accuracy in illness diagnosis and facility ownership.
69



Table 2. 7: Accuracy in IlIness diagnosis by Facility ownership

1) ) ®) (4)
Government  Private-not-for  Private-for-profit Total
profit

Total Cases (n=2549) (n=490) (n=1032) (n=4071)
Diagnosed

0 Cases (n=738) 65.18 12.20 22.63 100
1 Case (n=2256) 60.42 12.15 27.44 100
2 Cases (n=1077) 65.46 11.70 22.84 100
Total (n=4071) 62.61 12.04 25.35 100

¥*(4) = 12.76; Pr =0.013

Source: Author’s computation from Kenya SDI Health survey data, 2018

The results of association between provider accuracy in illness diagnosis and facility tier are
presented in Table 2.8. Overall, 74% of health workers in tier 2 provided an inaccurate diagnosis
of the two childhood illnesses as opposed to 21% and 6% of health workers in tier 3 and tier 4
respectively. Among the health workers who provided a correct diagnosis of half of the illnesses,
80% were in the second tier, 15% were in the third tier and 5% were in the fourth tier of healthcare
facilities. 73%, 17% and 10% of health workers in tier 2, tier 3 and tier 4 respectively, were able

to correctly diagnose the two childhood illnesses. The relationship between accuracy in illness

diagnosis and facility tier was statistically significant (p<0.05).

Table 2. 8: Accuracy in IlIness diagnosis by Facility Tier

1) (2) (3) 4)
Tier 2 Tier 3 Tier 4 Total

Total Cases (n=3139) (n=679) (n=253) (n=4071)
Diagnosed

0 Cases (n=738) 73.58 20.60 5.83 100
1 Case (n=2256) 80.10 15.20 4.70 100
2 Cases (n=1077) 73.26 17.08 9.66 100
Total 77.11 16.68 6.21 100

x?(4) = 44.77; Pr = 0.000

Source: Author’s computation from Kenya SDI Health survey data, 2018

Table 2.9 presents the results of the analysis of illness diagnostic accuracy by facility location.

Poor performance was portrayed among health workers in rural-based health facilities as majority

70



(81%) provided an incorrect diagnosis of the two childhood illnesses as opposed to 19% in urban-
based healthcare facilities. Conversely, 74% and 69% of the rural-based health workers arrived at
a correct diagnosis of one and both childhood illnesses as opposed to 31% and 26% in urban-based
facilities respectively. The association between provider diagnostic accuracy and facility location
was statistically significant (p<0.000).

Table 2. 9: Accuracy in IlIness diagnosis by Facility Location

(1) ) ©)
Rural Urban Total

Total Cases (n=3014) (n=1057) (n=4071)
Diagnosed

0 Cases (n=738) 80.89 19.11 100
1 Case (n=2256) 74.16 25.84 100
2 Cases (n=1077) 69.08 30.92 100
Total (n=4071) 74.04 25.96 100

x%(2) = 31.83; Pr =0.000
Source: Author’s computation from Kenya SDI Health survey data, 2018

2.4.3 Regression Results: Determinants of Provider Quality of Health Care in Kenya

This chapter sought to examine the determinants of process quality of healthcare among the
healthcare workers as indicated by provider knowledge. The dependent variable is the total number
of illnesses correctly diagnosed and ranked into three mutually exclusive categories; no cases
correctly diagnosed (category 1), one case correctly diagnosed (category 2) and two cases correctly
diagnosed (category 3). These categories have a natural order, that is, categories 1, 2 and 3
represent extremely low quality, low quality and high quality respectively. Subsequently, ordered
logit is applied in the estimation of relevant probabilities. We employ the logit model since the
assumptions of standard normal (standard logistic) distributions of error term in ordered probit

models or ordered logit models usually produce similar estimation results (Wooldridge, 2013).
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To start with, we conducted the proportional odds assumption/parallel regression diagnostic tests
on the ordered logit model to establish its correctness. The model summary and results of the
diagnostic tests are presented in Table 2.10. A total of 3962 observations in the 2018 Health SDI
survey data set were utilized in the analysis and the ordered logit model convergence was achieved
after five iterations. The log likelihood ratio Chi-Square test (LR Chi-squared (17) = 337.95; p=
0.0000) indicates that the ordered logit regression model as a whole was statistically significant in
predicting cumulative probability for provider diagnostic levels when compared to the null model

with no independent variables.

The Pseudo R-squared also known as McFadden’s R-squared was 0.0433 suggesting that the
relationship between the response variable, that is, provider quality of care and the predictor
variables is small. Unlike ordinary least square R-squared which signifies the proportion of
explained variance, pseudo-R squares are based on maximisation of model log-likelihood and they
represent the improvement in model likelihood against the null model (Hemmert et al., 2016). To
test the parallel regression assumption for the ordinal logistic model, we conducted the Brant test
using the STATA program ‘brant, detail” command. The test results presented in Table 2.10 show
significant chi-square values for ‘all model’ and also for seven out of twenty (20) variables. This
indicates that the proportional odds/parallel regression assumption that the dependent variable’s
categories are parallel is violated. Consequently, the generalized ordered logit model is estimated.
This model relaxes the parallel assumption model for the variables that violate proportional odds

assumption (Williams, 2006).
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Table 2. 10

: Ordered Logistic Model Summary and Diagnostic Tests

Model Summary

Iteration O: log likelihood = -3898.9574 Log likelihood =-3729.98
Iteration 1: log likelihood = -3732.1251 Number of observations = 3962
Iteration 2: log likelihood = -3729.9827 LR chi2(20) = 337.95
Iteration 3: log likelihood = -3729.98 Prob >chi2 = 0.0000
Iteration 4: log likelihood = -3729.98 Pseudo R2 = 0.0433
Model Diagnostic Test- Brant Test

Variables Chi2 P-value Degrees of Freedom
All 86.79 0.000*** 20
Sex 0.12 0.724 1
Age 0.29 0.588 1
Age squared 0.56 0.455 1
Clinical Officer 33.75 0.000*** 1
Medical Doctor/ Physician 5.96 0.015** 1
College 0.05 0.821 1
Degree/post-graduate 0.08 0.775 1
IMCI training 0.63 0.428 1
Case load 0.34 0.558 1
Private-not-for-profit 0.09 0.763 1
Private-for-profit 6.54 0.011** 1
Health Center 11.05 0.001** 1
First level hospital 12.69 0.000*** 1
Location 6.89 0.009** 1
Time to Sub-County headquarters 2.05 0.152 1
Time squared 1.58 0.209 1
Availability of internet services 0.89 0.346 1
Availability of laboratory services 4.22 0.040** 1
Access to power source 1.21 0.272 1
Availability of essential medicines 0.72 0.397 1

The results of the estimated generalized ordered logit model are presented in Table 2.11.
Specifically, we present corresponding marginal effects for each diagnostic accuracy/provider
quality of healthcare category. Marginal effects present results as differences in probabilities and
are therefore more informative than odds ratios. In addition, they are easy to interpret (Breen et
al., 2018). The results indicate that the predictors of the three categories of provider quality of
healthcare as indicated by the ability to provide a correct diagnosis of childhood illnesses are health

worker sex, cadre type, education level, Integrated Management of Childhood Iliness (IMCI)

*** p<0.01, ** p<0.05, * p<0.1
Source: Author’s computation from Kenya SDI Health survey data, 2018
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training, facility ownership, facility tier, facility location and access to power source. In particular,
these variables affected the likelihood of health workers being placed in the lower or higher level

of provider quality of healthcare.

Among the health worker characteristics, the coefficient of health worker sex was found to be
statistically significant at 10% for the category of accurate diagnosis of none of the cases, one case
and both cases. The results show that male compared to female health workers were 1.5% less
likely to provide an incorrect diagnosis of the childhood illnesses and also 0.6% less likely to
provide a correct diagnosis of only one out of the two illness conditions. They were 2% more likely

to provide a correct diagnosis of both childhood illnesses as opposed to their female counterparts.

In the health worker cadre groups, the coefficient of a clinical officer was statistically significant
at 1% for none of the cases and both cases categories. It was statistically significant at 5% for only
one case category. A clinical officer compared to a nurse was 18.9% less likely to arrive at an
incorrect diagnosis of childhood tracer conditions, 4.1% more likely to correctly diagnose one of
the two cases and 14.8% more likely to diagnose both childhood cases correctly. The coefficient
of a medical doctor was statistically significant at 1% for both zero cases and both cases and
statistically significant at 10% for one case. Compared to a nurse, a medical doctor was 17.9% less
likely to provide an incorrect diagnosis of the childhood illnesses, 7.4% more likely to arrive at a
correct diagnosis of one of the illnesses and 10.5% more likely to correctly diagnose both cases of

childhood illnesses.

The coefficient of health worker education level was statistically significant at 1% for inaccurate

for inaccurate diagnosis and at 1% and 5% for correct diagnosis of both childhood illnesses.
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Compared to health workers with basic level of education, those with college level of education
were 5.3% less likely to provide an incorrect diagnosis of any of the childhood illnesses and 1%
less likely to arrive at a correct diagnosis of one of the two illnesses. They were 6.3% more likely
to arrive at a correct diagnosis of both illnesses. Health workers with degree and/or postgraduate
level of education were 7% less likely to provide an incorrect diagnosis of the childhood illnesses
as opposed to those with basic level. They were 8.9% more likely to arrive at a correct diagnosis

of both childhood illnesses.

The coefficient of health worker training in IMCI was statistically significant at 1% across all the
outcome categories. Results show that health workers with training in IMCI were 3% and 1.1%
less likely to fail in diagnosis of any of the illnesses and to arrive at a correct diagnosis of only one
of the illnesses, respectively. They were 4.1% able to correctly diagnose both illnesses when

compared to those who were not trained in IMCI.

As regards health facility characteristics, facility ownership, facility level, location and access to
power source were significant across all or some of the provider quality categories. The coefficient
of a private-not-for profit health facility was statistically significant at 1% for correct diagnosis of
zero, one and two cases of childhood illnesses. Specifically, health workers in these facilities as
opposed to government health facility were 4% and 1.3% likely to provide an incorrect diagnosis
and correct diagnosis of only one out of the two childhood illnesses, respectively. They, on the
other hand, were 5.3% less likely to correctly diagnose both cases of childhood illnesses. The
coefficient of a private-for-profit facility was statistically significant at 1% for correct diagnosis

of one of the two illnesses and for both cases. Health workers in a private-for-profit health facility
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were 6.7% more likely to provide a correct diagnosis of only one out of the two cases and 9% less

likely to correctly diagnose both cases when compared to those in government health facilities.

The coefficient of the health center variable was statistically significant at 5% and 1% for accurate
diagnosis of none and one of the cases respectively. Health workers in a health center were 4.2%
more likely than those in dispensaries to arrive at an incorrect diagnosis of childhood illnesses and
6.5% less likely to accurately diagnose one of the two cases. Those in hospitals were 16.3% less
likely (at 1% significance level) to correctly diagnose one out of the two cases and 15.4% more
likely (at 1% significance level) to correctly diagnose the two illnesses when compared with those

working in dispensaries.

The coefficient of location was statistically significant at 1% and 5% for correct diagnosis of one
and both childhood illnesses respectively. Health workers employed in urban-based health
facilities were 6% less likely to provide a correct diagnosis of one out of the two illness conditions
and 4% more likely to arrive at a correct diagnosis of both cases. The coefficient of access to power
was statistically significant at 10% across the three outcome categories. Health workers in
healthcare facilities with access to power source were 2.6% and 1% less likely to arrive at an
incorrect diagnosis of any of the illnesses and only one of the cases, respectively. They were 3.6%

more likely to arrive at a correct diagnosis of both cases of childhood illnesses.
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Table 2. 11: Generalised Ordered Logit Model-Determinants of Provider Process Quality of

Healthcare
Variable 0 Cases Diagnosed 1 Case Diagnosed 2 Cases Diagnosed
(extremely poor) (poor) (High quality)
Marginal Z- Marginal Z- Marginal Z-
Effects statistic Effects statistic Effects statistic

Health Worker Characteristics
Sex -0.0146* -1.74  -0.00558* -1.72 0.0202* 1.74
Age -0.000825 -0.52  -0.000314 -0.52 0.00114 0.52
Age squared 1.19e-05 0.73 4.54e-06 0.73  -1.64e-05 -0.73
Cadre Type (Reference category: Nurse)
Clinical Officer -0.189*** -15.68 0.0406** 2.29 0.148*** 8.77
Medical doctor -0.179*** -7.07 0.0743* 1.70 0.105** 2.23
Education level (Reference category: Basic level)
College -0.0529*** -3.38  -0.0104*** -4.87 0.0633*** 3.86
Degree/post graduate -0.0698*** -2.84 -0.0193 -1.60 0.0891** 2.55
IMCI training -0.0296*** -3.40 -0.0113*** -3.23  0.0409*** 3.41
Case load 6.48e-05 0.65 2.47e-05 0.65  -8.94e-05 -0.65
Health Facility Characteristics
Ownership (Reference category: Government)
Private-not-for-profit 0.0395*** 2.64  0.0134*** 3.54 -0.0529*** -2.88
Private-for-profit 0.0228 1.34 0.0674*** 3.26  -0.0902*** -5.18
Facility Tier (Reference category: Dispensary)
Health Center 0.0416** 2.49 -0.0648*** -3.04 0.0232 1.22
Hospital 0.00918 0.35 -0.163*** -4.79 0.154*** 4.80
Location 0.0207 1.17 -0.0603*** -2.74 0.0395** 2.12
Time to sub-county -0.000527 -0.60  -0.000201 -0.60 0.000728 0.60
headquarters
Time squared 1.15e-05 0.54 4.37e-06 0.54 -1.58e-05 -0.54
Access to internet 7.27e-05 0.01 2.77e-05 0.01 -0.00010 -0.01
services
Availability of lab -0.0111 -1.12 -0.00422 -1.12 0.0153 1.12
services
Access to power -0.0263* -1.81 -0.0100* -1.78 0.0364* 1.81
Availability of essential -0.00144 -0.28  -0.000547 -0.28 0.00198 0.28
medicine

Observations 3,962

Log likelihood -3689.2328

Prob>Chi2 0.0000

Pseudo R2 0.0538

*** p<0.01, ** p<0.05, * p<0.1

Source: Author’s computation from Kenya SDI Health survey data, 2018
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2.4.4 Discussion

The results suggest that provider process quality of healthcare for childhood illnesses in Kenya
was sub-optimal as majority of health workers could not arrive at a correct diagnosis of the two
presented childhood illnesses. It was noted that accuracy in illness diagnosis was high for
pneumonia but low for severe dehydration, thus resulting in a generally low provider quality
average. This may be explained by an existing knowledge gap in some of the questions asked with
regards to diagnosis of severe dehydration. The 2018 Kenya Health (SDI) survey shows that health
worker accuracy by some specific questions asked such as “child offered drink”, “oedema of feet”

and “weight check” stood at a low of 28%, 7% and 5% respectively (World Bank and ROK, 2019).

With regard to distribution of health worker cadres, the results indicate that doctors were the least
represented cadre. Nurses were the majority and were relatively most likely to be employed in
rural areas. This finding mirrors the overall distribution of healthcare workers in the country. In
2013, nearly 60% of health workers were nurses while registered clinical officers stood at 10.6%.
Medical officers/doctors accounted for only 4.6% of the health workers (GOK, 2014). The skewed
geographic distribution of health workers could be due to implementation of task shifting strategy.
The strategy arises from the shortage and uneven distribution of medical doctors coupled with a
high burden of infectious diseases in the country. It addresses the health worker shortage by
delegating tasks to already available human resource (WHO, 2006). Consequently, with some
training and experience, clinical officers and nurses have been entrusted with provision of
healthcare services in the absence of medical doctors at the lowest levels of healthcare and in the

rural areas.
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The multiple regression results show the importance of health worker gender, level of education
and training in enhancing provider quality of healthcare. The finding that male health workers
performed better than their female counterparts in illness diagnosis contrasts with existing studies
which report better performance in process quality of care among female health workers (Reid et
al., 2010; Norton et al., 1997) and no gender differential at all (Jackson et al., 2020; Maestad et al.,
2010; Hansen et al., 2008). Our finding is reasonable given the distribution of health workers by
levels of training. The proportion of female health workers is reportedly high among the nurses
and lower among the higher levels of training, that is, clinical officers and medical doctors (World

Bank and ROK, 2019).

The positive association between health worker qualification and quality of healthcare conforms
with other existing empirical studies (Uwemedimo et al., 2018; Maestad et al., 2010; Hansen et
al., 2008). Similarly, studies exploring the association between provider technical skills and patient
satisfaction with healthcare found that there was a positive effect of perceived provider ability on
satisfaction with healthcare (Lin et al., 2010; Tung and Chang, 2009). In contrast, some studies
found that higher provider quality was reported among lower cadres (Bawate et al., 2016; Selemani
et al., 2013). Lower provider quality as was indicated by non-adherence to clinical guidelines
among health workers considered to be more trained- the doctors was explained by the tendency
of the higher cadres to apply clinical judgement as opposed to guidelines (Selemani et al., 2013).
Besides provider qualification, training in IMCI played a key role in improving provider quality
of care. This finding corroborates other existing studies (Tawfiq et al., 2020; Lal et al., 2020;

Maestad et al., 2010).
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Contrary to the prevailing assumption that private health facilities are more efficient than public
health facilities (Rosenthal and Newbrander, 1996), the finding in this study supports other
research studies (Bamiselu et al., 2016; Basu et al., 2012) which report better performance in public
health facilities. This could be linked to the fact that a large number of health workers in public
health facilities attend trainings in IMCI. Although surprising, the observation that better
performance was reported in lower level healthcare facilities is not unusual (Hu et al., 2016). The
finding that health workers in hospitals had better performance in illness diagnosis may perhaps
be associated with higher representation of medical personnel in higher cadres at the hospitals

(World Bank and ROK, 2019).

Health workers in urban-based facilities performed better that those in rural areas. The conclusion
is supported by other empirical studies (Thornton et al., 2017; Lin et al., 2010) but in contrast with
others (Yan et al., 2011; Farmer et al., 2005) that report more satisfaction with healthcare (a
measure of quality of healthcare) in rural areas. Based on the finding that higher cadres performed
better in illness diagnosis, we conclude that the rural-urban differentials in quality of healthcare
could be attributed to the skewed distribution of health workers. As observed, facilities in the rural

areas are mostly manned by the lowest cadre of medical personnel.

Better performance was also reported among facilities with access to power source. Research
studies indicate that availability of electricity enhances functionality of essential equipment (Chen
et al., 2019; Amaghionyeodiwe, 2008). Studies have also indicated that availability of power has

a positive effect on diagnostic quality as it attracts qualified personnel (Mueller, et al., 2011).
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25 Conclusion and Recommendations

This chapter sought to address objective one of the thesis, whose aim was to examine provider
process quality of healthcare as measured by health worker/ provider accuracy in illness diagnosis
for common childhood tracer conditions in Kenya. The two childhood illnesses considered, that
is, severe dehydration (which results from diarrhea) and pneumonia are among the leading causes
of childhood illnesses in the country. The study employed a generalized ordered logit model on

2018 Kenya Health SDI data.

The study points to low provider knowledge in diagnosis of childhood illnesses hence sub-optimal
quality of healthcare in Kenya. Among the factors that contribute to high quality of healthcare are:
being male, higher provider education level and cadre, training in IMCI, higher facility tier,
government ownership, urban location and access to power. Based on this finding, there is need to
design training programmes to enhance lower cadre health worker’s care management, given their
involvement in provision of healthcare through the task shifting strategy. This could be done
through refresher courses and continued training in Integrated Management of Childhood Illinesses

(IMCI).

Better performance in quality of healthcare among urban-based healthcare facilities and facilities
in higher tiers could be linked with inequality in distribution of health human resources and
infrastructural inputs. The policy implication of this finding is that there is need to have balanced
infrastructural development and equipping of all the facilities across counties. The existing strategy
to train, recruit, deploy and redistribute healthcare workers should be fully implemented, especially

with the devolution of healthcare services in the county.
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CHAPTER 3

A CONSUMER QUALITY OF HEALTHCARE MEASURE AND ITS DETERMINANTS

IN KENYA

3.1 Introduction and Motivation

The Donabedian’s triad model for assessment of quality of healthcare; the structure-process-
outcomes model (Donabedian 2005; Donabedian, 1988) provides a commonly used approach to
assessment of quality of healthcare (Counte, 2007). Structure quality measures assess
infrastructure of healthcare settings including availability and capability of equipment, the policy
environment and availability of resources within an institution. Process quality measures examine
the extent of implementation of recommended healthcare guidelines and actions by healthcare
providers and users. Outcome measures evaluate the health effects resulting from care received by

a patient (Donabedian, 1988).

The debate on quality of healthcare improvement is largely inclined to facility provision of
healthcare services (Nash, 2010; Peabody et al., 2006). As such, conceptualization and assessment
of quality of healthcare in existing literature tends to be biased towards healthcare providers
(Muriithi, 2013; Amporfu et al., 2013; Adeoti and Lawal, 2012; Das et al., 2008; Das and Gertler,
2007; Mwabu et al., 1993). A healthcare provider usually refers to a health plan, a healthcare
professional (who could be an individual health worker) or a healthcare facility (Morris and Bailey,
2014). The role of consumers of healthcare in quality improvement efforts is basically limited to
assessment of provider quality of healthcare. This is founded on the view that a patient’s
satisfaction, perceptions and experiences with healthcare contributes to improvement in healthcare
service delivery (Hall et al., 2018; Bos et al., 2012; Stubbe et al., 2007), as they inform strategies

for quality improvement (Al-Abri and Al-Balushi, 2014).
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Hibbard (2003) acknowledges the foregoing role of healthcare users as evaluators in the process
of production of quality healthcare, but also points to a highly neglected role; the co-producer role
which basically refers to healthcare consumers or patients participating in ‘producing’ health. As
a co-producer, a healthcare consumer may among other activities, make decisions to seek
appropriate healthcare in a timely manner, engage in self-care and manage health conditions as
advised by healthcare providers, provide useful information for diagnosis and treatment,

implement recommended treatment advice and invest in preventive behaviors (Hibbard, 2003).

Non-implementation of the recommended interventions has been cited as a source of poor health
outcomes. Failure to seek care in a timely manner for instance results in complications that impact
negatively on the effectiveness of medical care (Mishraet al., 2019; Musinguzi et al., 2018; Webair
et al., 2013). Further, non-compliance with preventive and treatment regime is associated with
inadequate and unsuccessful therapy, extended treatment and increased healthcare costs (Dawood

etal., 2010; Jin et al., 2008; Matsui, 1997).

Implementation of recommended actions in essence falls within the definition of process quality
of healthcare; it denotes whether what is known to be good medical or health care practice is
applied or not (WHO, 2006; Donabedian, 1988). To address existing knowledge gap in quality of
healthcare assessment, this study aggregates multiple recommended preventive and treatment
interventions (WHO, 2004) into a single measure of consumer quality of healthcare. Given the
multi-dimensional nature of the concept of quality of healthcare (Piligrimiené and Buciuniene,
2008; Blumenthal, 1996), the aggregation is expected to present a clearer picture of overall quality

of care at the household level (Schang et al., 2016; Jacobs et al., 2007). It could also facilitate
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comparisons and provide a systems-based approach to addressing quality of healthcare that will
result in improvement in care across several domains including household level preventive and

curative interventions (Peterson et al., 2010).

The selected interventions are simple, affordable and could be undertaken at the household level
to alleviate symptoms of childhood diarrhea. Diarrheal disease is among the leading causes of
under-five morbidity and mortality in Kenya (KNBS and ICF Macro, 2015). Generally,
implementation of the recommended interventions that could prevent or alleviate diarrheal
symptoms at the household level remains a challenge. The latest available 2014 Kenya
Demographic Health Survey (KDHS) indicates that 61 percent of the children aged below six
months were exclusively breastfed. Safe disposal of the youngest child’s stool stood at 83 percent.
On average, 78 percent of the children experiencing diarrheal episode were treated with Oral
Rehydration Therapy (ORT) which either entails giving a child Oral Rehydration Salts or other
homemade solutions. Only 15 percent of them were offered increased fluids with continued
feeding. The proportion of children who visited a health facility for diarrheal treatment was 58
percent. Healthcare was sought within twenty four hours for 75 percent of children suffering from

diarrheal symptoms (KNBS and ICF Macro, 2015).
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Figure 3. 1: Selected Desired Child Health Practices for Alleviating Diarrheal IlIness in Kenya
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Source: Kenya National Bureau of Statistics and ICF Macro, 2015

Clearly, there are quality gaps in provision of healthcare at the household level in the country. An
understanding of factors that contribute to consumer provision of low-quality healthcare is
important for health policy intervention. Thus, besides developing a measure that assesses
consumer quality of healthcare in relation to child diarrheal illness, this study further seeks to

establish the variables that influence consumer quality of healthcare in Kenya.

3.1.1 Recommended Family Level Practices and Diarrheal IlIness

Naturally, families and more specifically mothers/caregivers are the first providers of child
healthcare (WHO, 2004). They are responsible for early diagnosis of illness symptoms (Othero et
al., 2008) and are also involved in the treatment process through consistent adherence to treatment
requirements, thus contributing the most (about 80%) to child healthcare (WHO, 2004). The
Integrated Management of Childhood IlInesses (IMCI) approach developed in 1990 takes
cognizance of the key role of family, households and community in management of childhood
diseases. The World Health Organisation groups the recommended family practices that could

improve child health into four categories: Advancement of growth and development of the child
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including implementation of recommended breastfeeding behaviors; Prevention of diseases for
example through proper faecal disposal and sleeping under treated bed nets; Appropriate care at
home including continued feeding and fluid intake when sick; and Appropriate health seeking
behaviors. The activities/simple interventions under each of these categories are listed in Appendix

3A (WHO, 2004).

There is ample evidence on the effect of implementation of the recommended family level
practices in reducing child morbidity and mortality. One such intervention is optimal breastfeeding
practice, that is, breastfeeding of infants within one hour of birth; exclusively breastfeeding for the
first six months of life; and thereafter continued breastfeeding along with proper complementary
feeding up to the age two or above (WHO, 2009; WHO, 2003). Breast milk is rich in nutrients and
anti-bacterial/viral agents (Morrow et al., 2005; WHO, 2004) which minimizes infectious diseases,
especially diarrhea and associated child morbidity and mortality as is observed in a number of
research studies (Gizaw et al., 2017; Ogbo et al., 2017; Santos et al., 2016; Begum and Absar,
2016; Rohmah et al., 2015; Kramer and Kakuma, 2012; Lamberti et al., 2011; Kramer et al., 2003;

Bhandari et al., 2003).

A commonly ascribed reason for high diarrheal incidence is exposure to feacal-oral pathogens
following inadequate Water, Sanitation and Hygiene (WASH) practices (WHO, 2014c). The
effectiveness of WASH interventions in lessening incidence of diarrheal disease among children
is documented in numerous studies (Local Burden of Disease Diarrhea Collaborators, 2020;
Mshida et al., 2017; Diouf et al., 2014; Bartram and Cairncross, 2010). Poor management of
children excreta in particular is attributed to a higher risk of diarrhea among children (Megersa et

al., 2019; Bawankule, 2017). Due to their behaviors such as crawling, playing and putting fingers
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in their mouths, children are more predisposed to feacal pathogens and are therefore more
susceptible to the risk of diarrheal disease than adults (Wang et al., 2018; WHO and UNICEF,

2006).

Suffering from diarrhea results in dehydration due to excess loss of fluids, electrolytes via the
gastrointestinal tract and zinc in liquid stools (WHO, 2013). It also causes malnutrition due to
reduced food and fluid intake, malabsorption of food and sometimes withholding of food (“The
infant and young child,” 1989; Hoyle et al., 1980; Hirschhorn, 1980). These effects are more
pronounced in infants and children due to greater rate of water turnover in relation to their body
weight, inability to express their needs or even hydrate and feed on their own (Vega and Avva,
2020). The World Health Organisation proposes various simple and cost-effective strategies for
management of diarrheal illness at home; Oral Rehydration Therapy (ORT), zinc supplementation
and increased food and fluid intake (WHO, 2013; WHO, 2004). Evidence of effectiveness of these
interventions in management of childhood diarrhea is well documented (Munos et al., 2010;

Baltazar et al., 2002; Miller and Hirschhorn, 1995).

While appropriate home care is recommended for childhood illnesses, caregivers should be on the
lookout for signs indicating the need to seek appropriate, that is, professional care outside the
home. Research studies have attributed deaths among children to inability to perceive danger signs,
inappropriate and delayed care-seeking behaviors (Chandwani, 2015; Bryce et al., 2005; Olenja,
2003; Terra de Souza et al., 2000). Caregiver’s visits to healthcare providers ought to go hand in
hand with compliance with treatment advice so as to ensure quick and complete recovery and to
avoid resistance to medications, extended treatment and unnecessary healthcare costs (Jin et al.,

2008; Matsui, 1997).
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3.2 Literature Review

3.2.1 Theoretical Literature

The health belief model (HBM) is among the earliest psychosocial models that has been utilized
in explaining preventive health behaviors, sickness management behaviors including adherence to
treatment regime and health seeking behaviors. The model developed in the 1950s assumes that
people’s positive health actions are motivated by the desire to avoid an undesirable health
consequence. The traditional HBM is based on five key constructs: perceived susceptibility,
perceived severity, perceived benefit, perceived barriers and cues to action (Becker et al., 1977).
Perceived susceptibility denotes an individual’s subjective perception of chances of being taken ill
while perceived severity is the feeling of how serious a condition is and also entails evaluations of
both the medical and social effects of an illness. Perceived benefits are the perceptions regarding
the efficacy of the numerous actions undertaken to diminish the seriousness of the impact of the
illness. Perceived barriers go hand in hand with the construct of perceived benefits and comprises
a cost benefit analysis that evaluates the action’s effectiveness against costs including tangible

costs, negative side effects and inconvenience of the actions.

The HBM suggests a fifth construct which is cues to action. This refers to events, people, or things
that make a person feel the need to act. They may either be internal (perception of health status)
or external (interpersonal relation and mass media communication). Self-efficacy construct was
an addition to the HBM in the 1980s and denotes an individual’s certainty in his or her capability
to pursue a behavior (Sharma and Romas, 2012; Janz and Becker, 1984). While the HBM may

shed light on the reasons for non-implementation of recommended health improvement behaviors,
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the model in itself may not be adequate for this study as it focusses more on cognitive factors and

beliefs which are beyond the scope of this study.

Andersen (1995) suggested a behavioral model to health seeking behavior. This framework
assumes that healthcare utilization is an outcome of a person’s predisposition, enabling factors and
the need to use healthcare services. Predisposing factors influences the possibility of healthcare
utilization and are categorized into: demographic factors for example: age and sex; social factors
for instance education level, employment and ethnicity; and health beliefs, that is, a person’s
attitudes, values and knowledge about health and healthcare. Predisposing to use factors go with
enabling characteristics, that is, the means to actually use the services including income level,
health insurance status and accessibility of health services. Need characteristics involve
individual’s perception of their health along with evaluated morbidity which represents
professional judgment concerning a person’s health status. Andersen’s model is relevant to the
current study as it partly informs conceptualization of factors that determine implementation of

recommended health behaviors at the household level.

In the field of economics, Becker (1965) incorporated the Household Production Model (HPM) in
the traditional consumer behavior analysis. Becker’s model notes that most economists in their
costing of healthcare items did not include the time used in the health production process. It
therefore postulates that households combine market goods and services with their individual time
and capacities to produce commaodities preferred by the households. In this model, households are
seen as producers as well as consumers of goods. Basically, production of commodity quantities
is an outcome of maximization of a utility function of the commaodity set subject to prices and a

constraint on resources. Commodity prices are measured by the sum of the costs of their goods
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and time inputs while resources encompass a sum of money income and that foregone by the use
of time and goods to obtain utility, that is, full income. This model is applicable to studies on
production of health stock since individuals and households are both consumers and producers of
health stock. This includes production of children’s health-an apparent source of satisfaction for

many households (You, 2005).

Grossman’s (1972) household health production theory builds heavily on Becker’s (1965) HPM
idea that individuals could allocate their resources and time to investments that improve their
health. The benefits of improved health include enhanced future utility flows as well as increased
time available for market and non-market production. The former implies that health is a
consumption good while the latter views health as a capital (investment) good. Further, the model
observes that health is a commodity that differs from other goods and services in that, individuals
cannot purchase health but rather, they purchase health care services with the aim of enhancing
their health. In other words, health has value-in-use but not value-in-exchange. Thus, demand for

healthcare is derived from demand for health (Hren, 2012).

The Grossman’s model has received theoretical criticisms including its failure to address
uncertainty and the assumption that an individual has perfect information in the decision to
maximize utility. The model is also criticized in that it applies to an individual while in reality
majority of individuals live within families. Moreover, this model does not analyse children’s
demand for health and healthcare and it fails to take into consideration the fact that individual
demand can be influenced by other family members (Hren, 2012). Consequently, models that

extend Grossman’s model have been put forth; in some models, parents are assumed to maximize
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a family and not an individual utility function (Rosenzweig and Shultz, 1983). Other models treat

family health demands as outcomes of strategic interactions (Bolin et al., 2002; Jacobson, 2000).

Despite these criticisms, Grossman model of health production remains largely applicable to the
understanding of the study of health and healthcare. The model particularly illustrates the
complexity of the three key demands in health economics, that is, demand for health, healthcare
and health insurance (Hren, 2012). Grossman’s model lays the foundation for this study since the
users of healthcare are motivated by their demand for health to undertake health promoting
behaviors. Thus, the maximise utility through production and consumption of healthcare. The
model is applied to the study while taking into consideration any necessary modifications as
captured by related models such as child health production models (Mwabu, 2008; Rosenzweig

and Shultz, 1983).

3.2.2 Empirical Literature

This review acknowledges that health seeking behavior is a process that involves implementation
of simple recommended preventive behaviors, identification of illness symptoms and subsequent
visit to an appropriate healthcare provider as well as complying with medical care advice. Thus,
this section discusses factors that determine: preventive behaviors (breastfeeding and proper
sanitation practices) for childhood illnesses including diarrheal disease; timely health seeking
behavior; and compliance with simple treatment interventions at the family level. These
interventions are later utilized in developing a consumer quality of healthcare composite index in

section 3.3.2.
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3.2.2.1 Determinants of llIness Preventive Behaviors at the Household Level

The determinants of breastfeeding and sanitation practices are summarized into child and maternal
demographic characteristics, maternal socio-economic indicators and household related

characteristics including area of residence, family size and headship characteristics

Child and Maternal Demographic Characteristics

The effect of demographic factors on recommended breastfeeding practices is well documented in
existing empirical work. A child’s age is shown to affect implementation of the recommended
breastfeeding practices with a number of studies pointing to a less likelihood of exclusive
breastfeeding among older children as a result of introduction of complementary feeding mostly

at mid-infancy (Tadesse et al., 2019; Bhandari et al., 2019; Adugna et al., 2017; Agho et al., 2011).

Empirical findings on the influence of a child’s sex on breastfeeding practices are mixed. In a
meta-analysis study, Habtewold (2019) concludes that exclusive breastfeeding was inclined more
to male newborns than their female counterparts. This conforms with other existing studies (Agho
etal., 2011; Ghwass and Ahmed, 2011) and is probably due to sociocultural reasons especially in
developing countries where parents have preference for boys over girls (Hafeez and Quintana-
Domeque, 2017; Das, 1987). In contrast, Mututho et al., (2017) conclude that a female infant was
exclusively breastfed compared to a male infant. A similar finding is reported in other existing
studies (Hassan et al., 2018; Tambe et al., 2018; Oganda, 2014; Kimani-Murage et al., 2011). The
studies attribute the finding to the believe that male infants demand more feeding, hence their need

for complimentary feeding.
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A child’s birth order number has been found to be related with breastfeeding practices.
Jayachandran and Kuziemko (2011) and Yalgin et al., (2014) established that continued
breastfeeding was positively related to birth order number in that, eldest children were breastfed
for shorter periods compared to their younger siblings. Perera et al., (2012) noted that second born
children had a higher chance of being exclusively breastfed than first born ones. Senarath et al.,
(2007) report a lower current breastfeeding rate among the first borns perhaps due to lack of
previous experience in child management among primiparous mothers. The finding could also be
linked to the view that prolonged breastfeeding reduces the chance of having more children, hence
its application by mothers with high birth order to stop having more children (Jayachandran &
Kuziemko, 2011). In other studies, however, the relationship between birth order number and

breastfeeding practices was not statistically significant (Makate, 2016).

The association between maternal age and implementation of recommended breastfeeding
practices is well documented. Empirical works show that older mothers tend to have the highest
breastfeeding rates and were more likely to engage in exclusive breastfeeding practices (Rana et
al., 2020; Asare et al., 2018; Gizaw et al., 2017; Asemahagn, 2016; Dubois and Girard, 2003). This
finding is basically attributed to mother’s enhanced experience in child management with increase
in age. Other studies did not register any significant relationship between mother’s age and

recommended breastfeeding practice (Benova et al., 2020).

Demographic characteristics have also been found to have an influence on hygienic and sanitation
practices at the household level. Some research studies have established that there is a tendency of
caregivers to engage in safe child faecal disposal for older children (Bauza et al., 2019; Irianti and

Prasetyoputra, 2018; Islam, 2018; Azage and Haile, 2015). This is justified by the fact that older
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children may be in a position to defecate independently or possibly due to the view that a young
child’s stool is less harmless than those of adults; they are smaller, less stinky and have fewer

visual residues (Brown et al., 2013; Gil et al., 2004).

The effect of maternal age on appropriate child waste disposal is also documented. The findings
by Islam (2018) suggest that unsafe waste disposal had an inverse association with maternal age
in that, younger mothers were more likely to practice safe faecal disposal as opposed to older ones.
This was associated with higher education levels among the younger mothers implying that they
are more conscious about proper child waste disposal and have an understanding causes of
childhood illness. This contrasts with other studies that observed better performance in human
waste disposal among older mothers (Ayele et al., 2017; Azage and Haile, 2015), a finding that
was linked to better experience in child care and greater cognizance of the health effect of waste

management.

Socio-Economic Status (SES)

The socioeconomic status and its indicators such as income, education and employment status are
widely acknowledged as variables associated with breastfeeding practices. Some empirical studies
have found that mothers belonging to wealthier households have a higher chance of exclusively
breastfeeding as opposed to those from poorer households (Habibi et al., 2018; Ogbo et al., 2015).
In contrast, Noh et al., (2019) report a less likelihood of breastfeeding among mothers in higher
wealth quintiles. Tadesse et al., (2019) established that a lower monthly income was associated
with higher inclination towards exclusive breastfeeding. The observation was attributed to
unaffordability of alternative forms of feeding such as infant formula and cow milk by the poor,

thus making breastfeeding their only option. Several studies conclude that mothers in employment
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were less likely to exclusively breastfeed (Bhandari et al., 2019; Adugna et al., 2017; Chekol et
al., 2017; Ryan et al., 2006) since they lack frequent contact with their babies, hence an early

introduction to complimentary feeding (Tadesse et al., 2019; Arage and Gedamu, 2016).

Maternal education is mostly linked to implementation of recommended breastfeeding practices
(Tang et al., 2019; Noh et al., 2019; Tambe et al., 2018; Habibi et al., 2018; Atimati and Adam,
2018; Arora et al., 2017; Kimani-Murage et al., 2011; Flacking et al., 2007; Heck et al., 2006). In
contrast, other studies found that low maternal education was associated with exclusive
breastfeeding (Asare et al., 2018; Matias et al., 2012), a conclusion explained by the likelihood of
educated mothers to engage in formal employment resulting in reduced contact with infants. Still,
other studies did not find any significant relationship between maternal education and

breastfeeding practices (Karim et al., 2019).

Empirical studies establish a positive relationship between socioeconomic status and Water,
Sanitation and Hygiene (WASH) practices with high socioeconomic status being associated with
good sanitation practices. Households in higher wealth quintiles practiced safe child faeces
disposal (Aliyu and Dahiru, 2019; Azage and Haile, 2015), perhaps because a higher wealth index
implies better standards of living and a higher motivation to safe sanitation practices. A similar
finding is reported in a number of other empirical studies (Sahiledengle, 2019; Mohd and Malik,
2017). Lower education level is associated with unsafe child faecal disposal in other studies
(Majorin et al., 2019; Preeti et al., 2016; Azage and Haile, 2015; KNBS and ICF Macro; 2010).
This has been linked to the believe that educated mothers may understand more the causes of

childhood illnesses as opposed to their uneducated counterparts (Azage and Haile, 2015).
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Household Characteristics

Household’s area of residence is associated with breastfeeding outcome in existing research
studies. Some studies conclude that implementation of recommended breastfeeding behaviors was
inclined towards urban residence (Santana et al., 2018; Liben and Yesuf, 2016; Senarath et al.,
2007). However, in other studies, rural-based mothers were more likely to engage in good
breastfeeding practices (Agho et al., 2019; Balogun, 2017; Asfaw et al., 2015). This is so because
mothers in urban areas tend to be educated and in employment and are therefore more likely to
introduce early weaning due to shorter maternity leaves and unfavourable work environment

(Asfaw et al., 2015).

The relationship between geographical location and sanitation practices is also evidenced in the
literature. Urban residence is associated with proper child waste disposal in a number of studies
(Abubakar 2018; Bawankule, 2017; Azage and Haile, 2015), although other studies indicate
otherwise (Irianti and Prasetyoputra, 2018). The positive relationship between urban residence and
proper sanitation practices is explained by existence of higher poverty levels among rural based
households and the nature of economic activity-agrarian which entails long stays away from
sanitation facilities (Abubakar, 2018). Household size is a significant factor in influencing good
sanitation practices in that larger household size increases the chance of unsafe human waste
disposal (Osumanu et al., 2019). However, Adzawla et al., (2020) observed a lower likelihood of

practicing proper feacal disposal among smaller household size.

3.2.2.2 Determinants of Appropriate and Prompt Health Seeking Behavior

Numerous factors affecting healthcare utilization are documented in existing literature. This

section groups these factors into: socio-economic characteristics including indicators such as
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maternal income and education level; individual child and maternal demographic characteristics;

and household features for instance, place of residence, household size and household headship.

Socio-Economic Status

Research studies indicate that a higher socioeconomic status increases the likelihood of seeking
healthcare at health facilities (Mishra, et al., 2019; Siddique, 2016; Burton et al., 2011). Several
other studies cite medical costs as one of the reasons for failing to seek appropriate or timely
healthcare (Mahejabeen et al., 2015; Alex-Hart et al., 2014). Family income increases the
likelihood of appropriate and timely healthcare seeking behaviors (Sreeramareddy et al., 2006),

although Taffa and Chepngeno (2005) observe that this association is up to certain threshold levels.

A number of empirical studies conclude that a higher maternal education level is associated with
health seeking at a facility (Mahejabeen et al., 2015; Omore et al., 2013; Page et al., 2013; Ndugwa
and Zulu, 2008; Kosimbei, 2005) and in a timely manner (Wambui et al., 2018; Ogunlesi, and
Olanrewaju, 2010). This relationship is perhaps as a result of the fact that educated
mothers/caregivers are more knowledgeable on common health problems and understand better
shared health information. Hence, they are more likely to seek appropriate healthcare for their

young ones without delay (Wambui et al., 2018; Nigatu et al., 2015).

Demographic Characteristics

Studies have established that mothers/caregivers were likely to seek healthcare at a facility when
the infants and children were younger (Lungu et al., 2020; Klootwijk et al., 2019; Abegaz et al.,
2019; Dagnew., 2018; Omore et al., 2013; Ogunlesi, and Olanrewaju, 2010; Taffa and Chepngeno,

2005). This may be associated with close contact between the much younger children and their
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caregivers resulting in close monitoring and subsequent visit to a health facility when unwell. It
could also be because caregivers are aware of faster disease progression among younger children

relative to the older ones (Lungu et al., 2020).

The results of studies on the effect of a child’s sex on appropriate and timely health seeking
behavior are mixed, in that, some studies document that being male was correlated with health
seeking at a healthcare facility (Adinan et al., 2017; Gelaw et al., 2014; Taffa and Chepngeno,
2005) while others indicated otherwise (Noordam, 2015; Sepehri et al., 2008). Still, others do not
find any relationship between child sex and health seeking behavior (Aniugbo et al., 2018;
Sreeramareddy, 2006). Birth order number variable is related to a mother’s health seeking behavior
with studies observing a lower likelihood of seeking appropriate healthcare for later borns

(Chandwani and Pandor, 2015; Ogunlesi and Olanrewaju, 2010).

Maternal age determines a mother’s health seeking behavior for children, with research studies
indicating that older mothers were more likely to seek medical care (Adedokun and Yaya, 2020;
Dagnew et al., 2018; Gelaw et al., 2014). The explanation behind this positive association is that
one gains experiences with increase in age which could in turn help in identifying illness symptoms

and seeking appropriate healthcare (Dagnew et al., 2018).

Household-Related Characteristics

Documented studies have established that urban based households seek healthcare more as
opposed to rural dwellers (Noordam et al., 2015; Chandwani and Pandor, 2015; Taffa and
Chepngeno, 2005). This was associated with socioeconomic differentials where rural based

households tend to have lower education levels and wealth status (Begashaw et al., 2016;

98



Matthews et al., 2010; Magadi et al., 2003). Other household related factors that affect appropriate
and prompt health seeking behavior include: household size where larger households have a lower
chance of seeking healthcare (Dagnew et al., 2018; Kassile et al., 2014; Sepehri et al., 2008) and
household headship characteristics where appropriate and prompt healthcare seeking behavior is
inclined to female headed households (Adinan et al., 2017) and older household heads (Oyekale,

2015).

3.2.2.3 Determinants of Compliance with treatment Regime

Research results suggest that compliance is influenced by patient, medication and prescriber
related factors (Kalogianni, 2011; Vlasnik, 2005; Oehl et al., 2000). Compliance commonly refers
to “the extent to which a person's behavior (in terms of taking medications, following diets, or
executing lifestyle changes) coincides with medical or health advice” (Jay et al., 1984). The patient
related characteristics affecting compliance are summarized in this section as demographic factors

(both child and maternal) and caregiver’s socioeconomic factors.

Demographic Characteristics

Empirical literature has established that compliance with medication was better for younger
children as opposed to older ones (Garg and Gupta 2014; Souares et al., 2009). This is mainly due
to parental influence and also because the older children may have more responsibilities mostly
undertaken outside the household for instance going to school, thus affecting caregiver
supervision. Other studies observe that better adherence among patients was associated with older
patients (Basheti et al., 2016; Whittle et al., 2016; Kirkman et al., 2015; Van Der Werf et al., 1990).
However, some studies Asadi-Pooya (2014) did not find a significant effect of patient age on drug

compliance.
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Socio-Economic Status

The effect of socioeconomic status on patient observance of treatment is a subject of discussion in
existing literature. Reviews conducted on the association between a patient’s socioeconomic status
and adherence to treatment advice indicate that parameters such as higher education and income
levels were associated with compliance with illness specific preventive and treatment advice
(Basheti et al., 2016; Whittle et al., 2016; Kilgore et al., 2016; Kirkman et al., 2015; Peltzer and

Pengpid, 2013).

In particular, these factors have been found to have an influence on management of childhood
diarrhea. Maternal education has a strong influence on implementation of diarrheal prevention and
treatment activities including Oral Rehydration Therapy (Mulatya and Ochieng, 2020; Ghimire et
al., 2018; Desmennu et al., 2017; Desta et al., 2017; Ansari et al., 2012). This is justified by the
fact that more educated mothers are more knowledgeable in diarrheal management (Desta et al.,
2017). Other studies however do not find any association between wealth status and/or education

level and use of Oral Rehydration Therapy (ORT) (Alemu et al., 2012; Asakitikpi, 2010).

3.2.3 Health Performance and Use of Composite Indices

Healthcare performance is multi-dimensional in nature, implying that its measurement is not easily
captured by use of a single measure. There is an increasing interest by policy makers and the public
in performance aspects such as efficiency, outcomes, equity, accessibility and quality of healthcare
(Goddard and Jacobs, 2010). This, coupled with advancement in information technology has led

to worldwide efforts to capture data on numerous performance dimensions. Availability of such
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complex information makes it difficult for the policy makers and potential users to interpret and
make overall judgments about relative performance; complex information is difficult to
comprehend, may conceal poor performance and increases the processing burden as it requires the
users to make trade-offs between multiple performance dimensions (Shwartz et al., 2015; Goddard

and Jacobs, 2010).

To address the foregoing problem, indices or composite measures have been developed not only
in healthcare (Wilhelm et al., 2019; Profit et al., 2011; O’Brien et al., 2007; Grossbart, 2006), but
also in other fields including environment, societal development and economic progress (UNDP,
2018; Santos and Santos, 2014; Emerson et al., 2010). A composite indicator is a variable that is
formed when individual indicators are aggregated into a single index, on the basis of an underlying
model of the multi-dimensional concept that is being measured (Nardo et al., 2005; OECD, 2004).
Aggregating individual performance indicators into a summary score is useful in presenting a “big
picture” of multidimensional phenomena. This simplicity allows for benchmarking against high
performing institutions and in turn informs strategies to improve performance as it draws policy
maker’s attention to particular issues (Kelley and Simmons, 2015; Peterson et al., 2010; Nardo et

al., 2005).

However, composite indices have received considerable criticisms in the literature, particularly
due to the element of subjectivity in the process of their computation (Booysen, 2002). If poorly
constructed, composite indices may result in distorted policy messages. Indices are averages of
individual indicator components and may therefore conceal the root causes of poor performance.

They are also sensitive to methodological choices. Further, they may ignore other dimensions of
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performance thus distorting behavior (Quentin et al., 2019; Barclay et al., 2019; Schang et al.,

2016; Jacobs et al., 2007).

Despite the highlighted criticisms, composite indices are still widely applied to measurement of
different phenomena including healthcare quality (Barclay et al., 2019; Mazziotta and Pareto;
2013). Bandura (2011) points to the existence of over 400 country level indices in varied fields
(political, economic, social and environmental) while Ashraf et al., (2019) captures 27 health
related indices. The astounding popularity of composite indices has motivated efforts to provide
methodological solutions in response to conceptual and methodological criticisms (Barclay et al.,
2019; Mazziotta and Pareto; 2013; OECD, 2008). The proposed approaches guide the development

of the proposed composite index in this study.

The construction of a composite index involves a number of steps which are coherent in nature.
The steps in general encompass: identification of theoretical framework; indicator selection;
imputation of missing data; conducting multivariate analysis subject to satisfaction of specific
criteria (Capella and Detinho, 2012; Field, 2000); normalization of indicators; weighting and
aggregation; and assessment of the robustness of the composite indicator (Greco et al., 2018;
OECD, 2008; Nardo et al., 2005). Other steps that may be undertaken include decomposition of
composite index to its underlying indicators, correlation of the composite index with existing

relevant composite indices and visualization of the composite index (OECD, 2008).
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3.2.4 Overview of Literature Review

A great body of empirical works points to common determinants of health seeking and investment
behaviors including implementation of recommended preventive behaviors and compliance with
treatment advice. Among the identified determinants are child demographic characteristics.
Undertaking of exclusive breastfeeding is found to be lower among older children perhaps due to
introduction of complementary foods at mid infancy (Bhandari et al., 2019; Adugna et al., 2017,
Agho et al., 2011). Compliance with treatment advice has been observed among younger children,
mainly due to greater parental influence at lower ages (Garg and Gupta 2014; Souares et al., 2009).
Mothers/caregivers tend to seek appropriate and timely care for younger children (Lungu et al.,
2020; Abegaz et al., 2019; Klootwijk et al., 2019; Dagnew et al., 2018; Omore et al., 2013;
Ogunlesi and Olanrewaju, 2010). This finding is associated with close contact between the much
younger children and their caregivers resulting in close monitoring and subsequent visit to a health
facility when unwell (Lungu et al., 2020). Further, caregivers are likely to engage in safe child
faecal disposal for older children (Bauza et al., 2019; Irianti and Prasetyoputra, 2018; Islam, 2018;
Azage and Haile, 2015) possibly due to the view that a young child’s stool is less harmless than
those of adults; they are smaller, less stinky and have fewer visual residues (Brown et al., 2013;

Gil et al., 2004).

Gender disparity in health seeking and investment behavior is reported in developing countries.
Some empirical studies indicate that recommended breastfeeding practices (Habtewold, 2019;
Agho et al., 2011; Ghwass and Ahmed, 2011) and health seeking at a healthcare facility (Adinan
et al., 2017; Gelaw et al., 2014) were inclined to male children. This was associated with
sociocultural factors where parents tend to have higher preference for a male child as opposed to

a female child (Aniugbo et al., 2017; Hafeez and Quintana-Domeque, 2017). Others studies
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however observe good breastfeeding practices among female children (Hassan et al., 2018; Tambe
et al., 2018; Mututho et al., 2017) largely due to feeding patterns among male children which

require complimentary feeding.

The child’s birth order number has also been linked to preventive behaviors with empirical studies
pointing to good breastfeeding practice among later-borns (Yalgin et al., 2014, Perera et al., 2012;
Senarath et al., 2007). This perhaps is due to lack of previous experience in child management
among primiparous mothers (Jayachandran & Kuziemko, 2011). In contrast, found that
appropriate and timely health seeking is less likely to be sought for later born children (Chandwani

and Pandor, 2015; Ogunlesi and Olanrewaju, 2010).

There is ample evidence of the effect of maternal characteristics including maternal age and socio-
economic characteristics on preventive and health seeking behaviors. Studies have linked higher
maternal age to good breastfeeding practices (Asare et al., 2018; Gizaw et al., 2017; Asemahagn,
2016; Dubois and Girard, 2003), health seeking in timely manner (Dagnew et al., 2018) and
compliance with treatment advice (Basheti et al., 2016; Whittle et al., 2016; Kilgore et al., 2016).
Maternal socio-economic status improves implementation of recommended breastfeeding (Noh et
al., 2019; Habibi et al., 2018; Flacking et al., 2007) and sanitation practices (Aliyu and Dahiru,
2019; Sahiledengle, 2019; Venkatashiva et al., 2017; Mohd and Malik, 2017). Educated mothers
are more likely than their uneducated counterparts to implement recommended breastfeeding
practices (Tang et al., 2019; Tambe et al., 2018; Atimati and Adam 2018), practice safe waste
disposal (Majorin et al., 2019; Preeti et al., 2016; Azage and Haile, 2015), seek appropriate

healthcare in a timely manner (Mahejabeen et al., 2015; Omore et al., 2013, Ogunlesi and
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Olanrewaju, 2010) and correctly manage childhood diarrheal iliness (Mulatya and Ochieng, 2020;

Ghimire et al., 2018; Desmennu et al., 2017; Desta et al., 2017; Ansari et al., 2012).

Location of residence has an influence on recommended practices; urban residence is related to
good breastfeeding practices (Santana et al., 2018; Liben and Yesuf, 2016; Senarath et al., 2007)
proper sanitation practices (Azage and Haile, 2015) and appropriate health seeking behavior
(Noordam et al., 2015; Chandwani and Pandor, 2015). Household size has been found to have an
effect on health investment behaviors. Larger households lower the chance of good sanitation
practices (Osumanu et al., 2019) and healthcare facility visits (Dagnew et al., 2018; Kassile et al.,
2014; Sepehri et al., 2008). In addition, household headship characteristics are indicated to have
an influence on health seeking behavior where appropriate and prompt healthcare seeking behavior
is inclined to female headed households (Adinan et al., 2017) and older household heads (Oyekale,

2015).

The empirical evidence discussed represent existing demand side studies. These studies focus on
the actions of healthcare consumers but they do not view these behaviors explicitly as consumer
related quality of health care measures that could have an effect on health outcomes if implemented
simultaneously. While quality of healthcare is mostly assessed at the supply side in the literature
(Muriithi, 2013; Das and Gertler, 2007; Mwabu et al., 1993) with the role of consumer being
identified mainly as an evaluator of provider quality of healthcare (Hall et al., 2018; Piligrimiené
and Buciuniene, 2008), the patient has a role to play as a co-producer of this measure (Hibbard,
2003). This study thus contributes to existing knowledge on child health seeking behavior by

innovatively developing a composite index which we utilize in the study as a measure of consumer
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quality of healthcare. Besides, we seek to establish the determinants of the quality of healthcare

index thereof.

3.3 Methodology

3.3.1 Theoretical Model

Health seeking behaviors including preventive, appropriate, timely as well as implementation of
treatment regime are derived demand for health; individuals demand “good health” and not the
consumption of preventive and curative care (Grossman, 1972). This view forms the basis for
analyzing determinants of demand for healthcare services (Asteraye, 2002). This study seeks to
develop a consumer quality of healthcare index and to examine the determinants of this measure
for children suffering from diarrhoea. The empirical analysis on determinants of consumer quality
of healthcare index is based on theoretical framework of constrained utility maximization as

applied in earlier child health production models (Rosenzweig and Shultz, 1983; Mwabu, 2008).

Following Rosenzweig and Shultz, (1983) and Mwabu (2008), we assume that child health
production is embedded in the utility maximizing behavior of the mother. This utility function is

stated in equation (3.1).

O O3 = () TR (3.1)
Where C is a vector of non-health related consumer goods, for example mother’s clothing; and H

is the child health status.
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Following Lavy and Germain (1994), a quality of healthcare variable (Q) is introduced into the
health production function. The variable is a measure of consumer quality of healthcare that
aggregates recommended healthcare behaviors implemented at the family level to promote child
health. Thus, the utility function is restated in equation 3.2:

In maximizing utility, the mother is faced with the child health production equation 3.3.

Where Q is as defined in equation 3.2; X is the purchased market inputs such as medical care that
affect child health status and p is the component of child health status due either to genetic or

environmental conditions.

The mother maximizes equations (3.2) and (3.3) subject to the budget constraint in equation (3.4):

Where | is the household’s exogenous income; Py, is the price of health related goods, X; P, is
the price of quality healthcare, Q. The cost may include travel cost to the facility, waiting time at
the facility as well as lost earnings by the households in travelling to the facility and in taking care
of the sick; P is price of non-health related goods, C. The investment good X is assumed to
improve the child’s health status and therefore enters the mother’s utility function only through

H (Mwabu, 2008).

Solving the utility maximization problem (3.2) given health production function (3.3) and subject

to budget constraint (3.4) yields a set of reduced form demand functions of the form:
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D N 2 3 o BT TR ¢ A1 (7))

Q = Do (P, Py Pey L 1) wee ot e e e e e s s e e e e e e s e mee evee s o e (3.5(D))

o R 0 N o BN 7 T UIUIUIIUIPIRY ¢ 1:1(2) )

Reference is made particularly to equation 3.5(b) as it is related to production of quality healthcare
(the equation system 3.5(a)-3.5(c) are hybrid demand functions). The equation states that quality
healthcare is a function of commaodity prices, exogenous income and unobserved parameter, u.
Since demand for quality healthcare is derived demand for health, the study also incorporates the
determinants of child health status such as individual attributes, socio-economic factors and

household characteristics in the estimation for equation 3.5(b).

3.3.2 Empirical Model

The study seeks to develop a consumer quality of healthcare composite index (CQHI) and to
establish its determinants. In developing the composite index-the outcome variable, the study
employed a five-step approach as guided by Organisation of Economic Cooperation and

Development (OECD) for development of composite indices (OECD, 2008).

Step 1: Conceptual/Theoretical Framework
The Donabedian’s (1988) Structure-Process-Outcome framework forms the basis for assessment
of consumer quality of healthcare. The process quality of healthcare component of the framework

encompasses not only provider actions in provision of healthcare, but also implementation of
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recommended healthcare consumer actions in seeking and undertaking care. The choice of place
or level of care-the home, is informed by the continuum of care (COC) framework for maternal,
neonatal and child health. This framework is an integrated approach to health service delivery
developed for low-and middle-income counties (Kerber et al., 2007). Thus, a metric for measuring
the extent of provision of quality at home is the current study’s focus. United Nations Children’s
Fund (UNICEF) and World Health Organization recommends a set of sixteen practices that could
be undertaken at home/family level to “ensure child survival, reduce morbidity, and promote
healthy growth and development”. The practices are categorized into four broad domains, that is,
promotion of growth and development of a child, disease prevention, appropriate care at home and
care-seeking outside home (WHO, 2004). This study considers these categories as dimensions

within which quality healthcare can be produced at home or household level.

Step 2: Selection of Indicator Variables

At least one indicator variable for each category of recommended practices at home was selected
for development of the consumer quality of healthcare composite index. Fundamentally, the
selected indicators: could alleviate child diarrheal illness; are proven, simple, cost-effective and
actionable at home; includes elements of the three roles of healthcare, that is cure, care and
prevention; and are routinely available in demographic health surveys. The indicators are:
continued breastfeeding for two years (recommended intervention for promotion of growth);
proper child waste disposal (illness preventive behaviors), amount offered to drink and eat, oral
rehydration therapy and zinc supplementation (appropriate care at home during diarrheal episode
illness episode); and timely health seeking behavior, that is, time taken before first visit to a health

facility.
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Step 3: Normalisation of selected indicators

To enable aggregation of indicators into a composite index, the re-scaling approach was utilized
to enable comparability of the variables. The re-scaling was done in such a way that lowest values
denoted poor quality of care while highest values indicated high quality of care. The dummy
variables, that is, breastfeeding for two years, disposal of child waste, oral renydration therapy and
zinc supplementation received a score of ‘1’ for implementation and ‘0’ for non-implementation.
The feeding patterns were recoded such that lower value scored as ‘1’ indicates much less fluid or
food offered and higher value scored as ‘4’ indicates more fluid or food offered. Time to health
facility, a continuous variable was transformed into a dichotomous variable taking a value of ‘1’
for timely first visit (within 24 hours) to a health facility on observation of child diarrheal illness

symptoms and ‘0’ for delayed visit.

Step 4: Imputation of missing data

The response rate for the 2014 KDHS data was above average at 94%. However, the dataset
contains missing values in some of the selected indicator variables mainly, breastfeeding, disposal
of child waste and timeliness in seeking care. This could be associated with errors in data
collection, entry or reporting, thus systemic and random in nature. Multiple value imputation was

employed to deal with the issue of missing data (Rubin and Schenker, 1991).

Step 4: Weighting and Aggregation of the Composite Index

The CQHI is developed by means of principal component analysis (PCA) using polychoric
correlations. Generally, PCA transforms a large number of variables into a smaller and more
coherent set of uncorrelated (orthogonal) factors (principle components) which account for much

of the variance among the set of original variables (Krishnan, 2010). The problem with the standard
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PCA is that it is applied only if the variables are numeric and have linear relationships-the Gausian
distributional assumption (Kolenikov and Angeles, 2005). Some of the indicators used for
computing CQHI were discrete and ordinal in nature. Polychoric PCA was therefore appropriate
for development of CQHI. With this technique, the proportion of explained variance estimated is
more accurate than in standard PCA (Kolenikov and Angeles, 2005). The approach assumes that
a latent continuous variable underlies every ordinal variable (Njong and Ningaye, 2008). The use
of PCA is informed by its ability to generate component loadings or weights that have an intuitive
meaning. In particular, the magnitude of the coefficients of individual variables indicate the
importance of that variable to the principal component irrespective of the other variables.
Specifically, PCA has been found to produce a set of weights that account for the largest variation
in the original set of variables when compared to other methods such as Multivariate

Correspondence Analysis (MCA) (Njong and Ningaye, 2008).

Following Njong and Ningaye, (2008), we specify the composite index form as follows:

n
k=1

Where Cg; is the CQHI score for mother i. The index is defined as a weighted aggregate of the
variable scores with weights equal to the component loadings of the first principal component. n
is the number of indicator variables; wy is the weight attached to each variable k with 0 < wy, < 1

and Y wy = 1; and x; is the score of indicator variable k.
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The CQHI may consist of negative and positive values. For ease in interpretation of the developed
index, negative values are removed from the index and the variable adjusted to between 0 and 1 as

expressed in equation 3.7.

Cri — Cryin:
Coi(A) = ==L T e oot e e e e s e e (37)
CQimax - CQimin

Where Cq;(A) is the adjusted CQHI, Cy; is the unadjusted CQHI, Cqipin is the minimum value of

CQHI in the sample; and Cqimax IS the maximum value of CQHI in the sample.

Prior to performing principal component analysis, we assessed the suitability of data for factor
analysis. Barlett Test of Sphericity and Kaiser-Meyer-Olkin (KMO) tests of appropriateness were
conducted to assess the sampling adequacy and to determine the factorability of the matrix as a

whole. Principal components with eigen values greater than 1 were retained for index construction.

Step 5: Sensitivity Analysis and Robustness Check

The composite index obtained from PCA is simply a summary statistic computed from a set of
original variables. Such transformation may result in information loss, hence the need for
sensitivity and robustness check. To do this, an alternative aggregation method, that is, a simple
additive method is used to develop CQHI. Before aggregation, all the indicator variables are first
recoded into binary entries. The new composite index as well as one of the indicators in its natural
form (time before first visit to a health facility) are used to check the stability of the corresponding
regression results on determinants of the PCA based quality of healthcare composite index. In

particular, the results would indicate if there is any variation (both in terms of statistical
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significance and consistency of factors that have an effect on quality of healthcare) when

composite indices and variables in their natural form are used as outcome variables.

To establish the determinants of the developed consumer quality of healthcare index which is a
continuous variable, we estimate the Ordinary Least Squares (OLS) model for equation 3.5(b)

expressed in equation 3.8:

Yij = BiXE + BoX{i + BaX €1 e e e (3.8)
Where Y;; is a measure of mother/caregiver i’s quality of healthcare in household ], that is, the

consumer quality of healthcare composite index score; ij,X{]‘-,X}’ are vectors of socio-economic
factors (education level and employment status), individual attributes (both child and maternal
such as age and sex) and household related factors including area of residence, household size,

household leadership characteristics and wealth index respectively. ¢; is the stochastic error term.

Simple OLS estimation is likely to produce biased and inconsistent coefficients as a result of
endogeneity problem. Endogeneity may arise from: omission of variables, mainly due to data
limitations; measurement errors; or reverse causality where at least one of the explanatory
variables is simultaneously determined with the dependent variable (Wooldridge, 2013). In this
study, the wealth index variable is potentially endogenous to provision of quality of healthcare at
the household level in that there is a likely reverse causality. Wealth index is a composite measure
of economic well-being constructed from a household’s assets and dwelling characteristics (Pirani,
2014). Wealthier households are more likely to access health promoting goods, thus reducing the
risk of child diarrheal illness than their poorer counterparts. On the other hand, quality healthcare

leads to better health outcomes which in turn may improve productivity hence higher incomes.
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Further, the coefficients of OLS model may be biased as a result of unobserved heterogeneity
affecting both the outcome and the explanatory variables, possibly arising from unobserved

characteristics or misreporting.

To address potential estimation issues, the study employs an Instrumental Variables (IVs)
Approach-the Control Function Approach (CFA) (Woolridge, 2015). The approach involves two
steps: In the first step, the wealth index variable is regressed on exogenous variables (including
the 1Vs) and residuals are obtained. The second stage estimates the quality of healthcare equation
where the wealth index variable together with its residuals and all other exogenous variables are
included as explanatory variables. A t-test is then performed on the coefficient of the predicted
residuals. If the coefficient is statistically different from zero, then the potentially endogenous
variable is indeed endogenous and thus the 1V estimation strategy should be interpreted. To address
potential heterogeneity, the wealth index residuals are interacted with actual value of wealth index
and other potentially heterogenous variables. If it is established that this correlation is non-linear,
then the CFA estimates are unbiased and consistent. The potential instruments for the household’s
wealth index are time to the nearest water source and to the nearest the nearest market. Intuitively,
these variables are likely to influence quality of healthcare through the various components of the

composite index such as timely health seeking behavior.

3.3.3 Description of Variables

3.3.3.1 Dependent Variable

The dependent variable is a composite index developed to measure consumer quality of healthcare.

The index presents an overall picture of the demand side quality of healthcare. It was constructed
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from information given by respondents to indicate: preventive behavior; timeliness in seeking
healthcare upon observation of symptoms of diarrheal iliness among the under-five children; and
whether simple recommended treatment interventions at the household level are adhered to.
Preventive behaviors include implementation of recommended breastfeeding practices and proper
disposal of a young child’s waste/faeces. Simple interventions that could be undertaken at the
household level during diarrhea episode include: administration of ORS or recommended home
solution, Zinc Supplementation, continued feeding and giving more than usual fluids or food to
take. The index was adjusted to between 0 and 1 indicating poor and high quality of healthcare

respectively.

3.3.3.2 Independent Variables

The choice of explanatory variables is based on existing theoretical and empirical literature on
factors affecting the various components of the CQHI.

Child’s characteristics

Child’s age is likely to affect consumer provision of quality healthcare at the household level. This
expectation is based on the proposition that young children are at a higher risk of dying than older
children hence the need to channel attention to them (Ogunlesi and Olanrewaju, 2010). This could
perhaps explain the conclusion by a number of empirical studies that older children received less
attention as opposed to younger children (Dagnew et al., 2018; Omore et al., 2013; Ogunlesi and
Olanrewaju, 2010). Based on this explanation, the study hypothesizes that an increase in a child’s
age decreases the quality of healthcare that a child receives. This variable considers children aged
below five years and is measured in years. The square of a child’s age is included to assess the

possibility of u-shaped relationship between this variable and quality of healthcare, that is, whether
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the expected negative effect of age decreases at an increasing rate. This would imply that as

children grow much older, they receive and less quality of care.

Gender disparity in health seeking behavior and investment in health in developing countries could
be explained by sociocultural factors where parents tend to have higher preference for a male child
as opposed to a female child (Aniugbo et al., 2017). Controlling for child sex could therefore
provide a test on whether there is any differential treatment of children of different genders in
terms of quality of care. A positive relationship between being male and consumer quality of

healthcare is expected. The child sex variable is coded as 1 for a male child and 0 otherwise.

We also include a child’s birth order number in the list of explanatory variables. It is noted that
parents tend to invest more in the well-being of lower as opposed to higher order births (Makate,
2016). The birth order variable is measured as a continuous variable from the first birth to higher
order numbers and is expected to be negatively related to quality of healthcare composite index.
In addition, we control for twin variable since multiple births have been associated with neonatal
and post neonatal mortality (Uthman et al., 2008; Hong, 2006). With this realization, there is a
likelihood of a positive relationship between a twin birth and investment in child health through
provision of quality healthcare. The twin variable is coded as 1and 0 for a twin/multiple birth and

single birth respectively.

Mother’s /Caregiver’s Characteristics
The health of children especially the under-five is determined by the mother’s/ caregiver’s health
investment and seeking behavior which in turn is determined by maternal characteristics. Based

on existing literature, we consider the mother’s age in years as an explanatory variable. A higher
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age reflects more experience in child management including the ability to identify a child’s illness
symptoms and implement simple recommended interventions on observation of illness symptoms
as opposed to younger ages (Dagnew, et al., 2018; Asare et al., 2018; Asemahagn, 2016). It is
therefore hypothesized that belonging to a higher age is positively related to consumer quality of
healthcare index. In addition, we include the square of maternal age to establish if the relationship
between age and quality of healthcare portrays an inverted u-shaped, that is, if the effect increases

at a decreasing rate.

Socio-economic status

Predisposition characteristics such as income and insurance enable health seeking behaviors
(Andersen, 1995). Wealth index is utilized as a proxy for income level and is measured as a
composite index calculated from household assets and house characteristics. Based on Andersen’s
model (1985), we include mother’s employment status, a variable considered as an enabler in
consumer health seeking behavior, in which case, the effect on quality of care will be positive.
However, a mother’s absence due to being in employment may compromise on quality of care.
Thus, the expected effect of this variable on quality of healthcare is indeterminate. Employment
status is measured as a dummy variable indicating whether the mother/caregiver was in

employment or had been in employment one year prior to the survey.

We also control for maternal education level. This variable is recognized as important in
determining health seeking behavior and compliance with treatment advice. This is because of the
view that educated individuals make informed choices regarding issues that could have an effect
on health including ability to: eat a balanced diet, adopt healthy lifestyles and use medical care

efficiently (Grossman, 1972). The education level variable is categorical in nature indicating the
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mother’s level of education which could be no education at all, primary, secondary or post-
secondary level of education. It is expected that the education variable is positively related to

consumer quality of healthcare index.

Household level related factors

Household headship characteristics specifically, the age and sex of the household head are
controlled for in the multiple regression analysis. These characteristics are important in influencing
intrahousehold decision making including health related decisions (Mikalitsa, 2015; Levine et al.,
2001). The effect of sex of the household head on consumer quality of healthcare is expected to
be positive with male being represented by 1 and female 0. Age of the household head is measured
in years and is expected to negatively affect decisions to invest in health (Wickrama and Keith,

1990).

The study also controls for household size, a continuous variable indicating the number of
household members. This variable is expected to be negatively associated with provision of quality
healthcare. Area of residence is measured as a dummy variable labeled as 1 and 0 otherwise. It is
expected that the urban dwellers have higher quality of care when compared to their rural based
counterparts mainly due to socioeconomic differentials. Table 3.1 provides a summary, definition

and expected sign of the study variables.
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Table 3. 1: Summary of Variables and Expected Results

(Continuous variable)

Variables | Measurement/ Definition | Expected Sign
Outcome Variable
Consumer quality of | Composite index based on implementation of
healthcare recommended interventions for diarrhea illness

Explanatory Variables

Secondary=3; Post-secondary=4)

Sex of the child Sex of the child (male=1, female=0) Positive (+)
Age of child Age of the child in months Negative (-)
Child’s squared Square of the child’s age Indeterminate
Birth order number Child’s birth order number (continuous) Negative (-)
Twin birth Dummy variable (Twin/Multiple=1; Single=0) Positive (+)
Maternal age in years Mother’s age in years Positive (+)
Maternal age squared Square of mothers age in years Negative (-)
Age of household head Age in years of household head Positive (+)
Household’s head age | Age of household head squared Negative (-)
squared

Sex of the household head ]§ex Iof 0;he head of the household (male=1, | Positive (+)

emale=
Mother’s Education level | Categorical variable (No education=1; Primary=2; | Positive (+)

Employment status

A dummy variable (1= currently working/worked
12 months prior to survey, 0=otherwise)

Indeterminate

Wealth index Composite index based on household assets and | Positive (+)
housing characteristics (continuous)

Household size Number of household members (continuous) Negative (-)

Place of residence A dummy variable (1=urban, O=rural) Positive (+)

3.3.3.3 Data Sources

This study utilized the 2014 Kenya Demographic Health Survey (KDHS) cross-sectional

household survey data. This survey is the latest available nationally representative data. It uses

multistage cluster sampling technique to collect data on household’s health situation in the country

which includes child morbidity and mortality. In particular, mothers aged between 15 and 49 years

with under-five children were asked whether their children had previously suffered from childhood

illness symptoms such as malaria, fever/cough or diarrhea; whether they sought any medical

treatment, which facility was visited first and after how long.
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As concerns diarrhea episode, mothers/caregivers were asked whether they had undertaken simple
interventions believed to alleviate sickness including ORS therapy, Zinc supplements and whether
the child was given more than usual to drink or eat. The survey data also captured information on
investment in child health and preventive behaviors among the mothers and at the household level.
These include sleeping under a mosquito bed net, washing of hands before preparation of meals,

proper disposal of youngest child’s stool and breastfeeding practices.

The survey data accessed upon request at https://dhsprogram.com/data/new-user-registration.cfm
had initially been subjected to data cleaning, editing, validation and weighting to ensure
representativeness by KNBS and ICF International group before its storage under the DHS
program. This dataset was downloaded in STATA and further data cleaning done before its
utilization in this study. This dataset was merged with the Geographic Information System (GIS)
dataset (“KEBR70FL.DTA”) to obtain information on distance to nearest community

infrastructure/market.

34 Results

3.4.1 Sample Description

The descriptive statistics of the analytic sample is presented in Table 3.2. Fifty two percent (52%)
of the under-five children who had experience diarrheal symptoms two weeks prior to the 2014
KDHS survey were male. Majority (97%) of these children were from single births, twenty three
months old and mostly third in birth order. Most mothers had primary level of education (49%),
were 27 years of age and belonged to households with an average wealth index score equals to

0.36. Seventy percent (70%) of the under-five children lived in male headed households and
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mostly resided in rural areas (68%). Eighty four percent (84%) of the mothers were in employment
or had been in some form of employment (professional/managerial, agriculture, domestic service,
sales and services or unskilled manual) twelve months prior to KDHS survey. The mean number

of household members was 6 whereas the average age of the household head was 37 years.

The statistics indicate that 15% of the under-five children had suffered from a bout of diarrhea. A
look at implementation of promotion of growth, preventive and curative interventions among
children who had suffered from diarrhea symptoms indicates that 17% of the mothers/caregivers
had breastfed for the recommended period of two years and above. Majority (76%) practiced
proper child’s stools/waste disposal, that is, disposed in the toilet/latrine, threw into a ditch/garbage
or buried. Majority of the under-five children with diarrheal symptoms were offered about the
same amount of fluids (37%) and much less food to eat (35%). Those offered ORS and zinc
supplementation were 52% and 8% respectively. Most of the mothers (75%) had sought treatment
within 24 hours on observation of child diarrhea symptoms. The composite index score? ranges
between 0 and 1 with a mean score of 0.5 indicating average quality of healthcare. The below
optimal score could be explained by the poor performance of some of the components such as

feeding patterns when ill and zinc supplementation.

2 The index score is developed in Section 3.4.2
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Table 3. 2: Sample Description

Variable Sample  Mean  Standard Min Max
size deviation
Child Characteristics
Child sex (Male=1) 2953 0.52 0.50 0 1
Child age in months 2906 22.82 14.69 0 59
Child age squared 2906  736.62 844.00 0 3481
Twin birth (Twin=1) 2953 0.03 0.16 0 1
Birth order number 2953 3.36 2.29 1 12
Maternal Characteristics
Mother’s age in years 2953 27.47 6.55 15 49
Mother’s age squared 2953  797.56 392.08 225 2401
Education level (None=1) 2953 1.08 0.73 1 4
None 2953 0.19 0.39 0 1
Primary 2953 0.58 0.49 0 1
Secondary 2953 0.19 0.39 0 1
Post-secondary 2953 0.04 0.20 0 1
Employment status 2953 0.84 0.37 0 1
Household Characteristics
Wealth index 2953 0.36 0.15 0 1
Sex of the head (Male=1) 2953 0.70 0.46 0 1
Age of the head in years 2953 37.10 12.33 18 95
Age of the head squared 2953 1528.62 113153 324 9025
Area of residence 2953 0.32 0.47 0 1
Household size 2953 5.90 2.58 1 23
Index Components
Breastfeeding (Two years/still breastfeeding=1) 2914 0.17 0.37 0 1
Proper disposal of young child’s faeces (Yes=1) 2895 0.76 0.43 0 1
Fluids offered to drink (Much less=1) 2946 2.61 0.99 1 4
Much less 2946 0.17 0.38 0 1
About less 2946 0.25 0.43 0 1
About same 2946 0.37 0.48 0 1
More 2946 0.20 0.40 0 1
Food offered to eat (Much less=1) 2948 2.01 0.87 1 4
Much less 2948 0.35 0.48 0 1
About less 2948 0.31 0.46 0 1
About same 2948 0.31 0.46 0 1
More 2948 0.03 0.16 0 1
ORS (Yes=1) 2936 0.52 0.50 0 1
Zinc (Yes=1) 2942 0.08 0.26 0 1
Time before first visit to health facility (< 24 2903 0.75 0.43 0 1
hours=1)
Consumer quality of healthcare index (adjusted) 2885 0.51 0.20 0 1
Instrumental Variables
Time to water source (minutes) 2946 55.18 130.87 1 720
Time to nearest market (minutes) 2937 24.77 19.30 0.16 152.58

Source: Author’s computation KDHS, 2014
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3.4.2 Suitability of Data for Principal Component Analysis

The results of the tests for adequacy of sampling (KMO test) and the strength of the relationship
among the indicator variables (Bartlett’s test) are presented in Table 3.3. The value of KMO of
0.503 exceeds the recommended minimum value of 0.5 (Field, 2000) indicating that the sampling
is adequate. The Bartlett’s test of sphericity is statistically significant (P<0.005) supporting the
factorability of the correlation matrix. The chi-square statistic of 684.3 implies that the original
variables are correlated. Thus, the results support the use of Principal Component Analysis (PCA).

Table 3.3: KMO and Bartlett’s Tests

Test Values
Kaiser-Meyer-Olkin measure of sampling adequacy (KMOQO) 0.503
Bartlett’s test of sphericity ApproX. (Chi-square) 684.273
Degrees of freedom 21
P-value 0.0000

Source: Author’s computation KDHS, 2014

Further, an examination of the anti-image correlations in Table 3.4 shows that there is a low degree
of correlation between the off-diagonal values when the other variables are held constant. Most of

the values are close to zero implying that the use of principal component analysis is suitable.

Table 3.4: Anti-Image Covariance Coefficients

Variable ORS Fluids Food Zinc Disposal of Breastfeeding  Time
offered to offered to Supplement  youngest for at least before
drink eat child waste two years seeking

care

ORS 0.9402

Fluids offered to -0.0215 0.8645

drink

Food offered toeat | 0.0844  -0.3148 0.8515

Zinc Supplement -0.1966  0.0015 0.0184 0.9470

Disposal of -0.0243  0.0043 -0.0441 -0.0802 0.9749

youngest child

waste

Breastfeeding for at | 0.0212  0.0300 -0.0561 0.0095 -0.0643 0.9902

least two years

Time before -0.0633  0.0298 -0.0296 0.0113 -0.0963 0.0285 0.9837

seeking care

Source: Author’s computation KDHS, 2014
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This study employed polychoric PCA for development of CQHI, to portray the quality of
healthcare at the household level. The developed index uses 7 indicators, all of which measure
varied dimensions of care. Based on Kaiser criterion, the study identified and retained four
components which cumulatively explain 76% of the total variance as presented in Table 3.5. The
first eigen value is equal to 1.704 and explains 24% of the variance in the original data. The second,
third and fourth eigen values equal to 1.422, 1.119 and 1.022. They explain 21%, 16% and 15%
of the variance respectively.

Table 3. 5: Polychoric PCA factors used for Construction of CQHI

Component Eigen value Variability (%)  Cumulative Variance
(%)
1 1.704419 0.243488 0.243488
2 1.442649 0.206093 0.449581
3 1.119141 0.159877 0.609458
4 1.021543 0.145935 0.755393

Number of observations=2885
Source: Author’s computation KDHS, 2014

Table 3.6 presents the PCA factor loadings for the first (F1) and second (F2) factors (The factor
loadings for F3 and F4 are not presented since they are below 0.5). The highest factor loadings for
each variable are presented in bold. The first factor is strongly correlated with ORS (0.6361) and
zinc supplementation (0.6750). The second factor is strongly correlated with amounts offered to
drink (0.5490) and amounts offered to eat (0.5554). The PCA analysis informs the creation of

weights and consequent development of CQHI.
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Table 3.6: Factor Scores and other Summary Statistics for First Principal Component Analysis

Variable Factor Scores
F1 F2

ORS 0.6361 -0.0646
Fluids offered to drink 0.0094 0.5490
Food offered to eat -0.0986 0.5554
Zinc Supplementation 0.6750 -0.0403
Disposal of youngest child waste 0.1257 0.0569
Breastfeeding for at least two years -0.0451 0.0383
Time before seeking care 0.0601 -0.0022

Number of observations=2885
Source: Author’s computation KDHS, 2014

3.4.3 Robustness Analysis

For robustness checks, the composite indices constructed using polychoric PCA and simple
aggregation method are regressed on predictors of quality of healthcare under a simple OLS
models whose results are presented in column (1) and (2) in Table 3.7 respectively. We also present
the regression results of the linear probability model on determinants of timely health seeking
behavior (one of the index components in its natural form) in column (3). The results show that all
the three models in columns (1), (2) and (3) had significant coefficients for child’s age, twin birth,
education level and area of residence. Further, the models were consistent in terms of the direction
of association. However, the magnitudes of the coefficients vary across the models, mainly due to
differences in indicator measurement and aggregation methods. The additive model (column 2) is
based on dummy variables while the polychoric PCA utilizes both dummy and categorical
variables. The child sex coefficient was significant only for timeliness in seeking healthcare model
(model 3) while the wealth index coefficient was not statistically significant for the latter model.
As earlier explained, the variation could be due to difference in measurement of the dependent
variable and possible endogeneity of the wealth index variable (potential endogeneity is addressed

in section 4.4).
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Table 3. 7: Regression models for Alternative Outcome Measures

1) (2) (3)

VARIABLES Polychoric PCA Additive Index  Time to First Visit to
(OLS) (OLS) Health Facility (LPM)

Child Sex -0.00686 0.0485 -0.113***

(0.00714) (0.0441) (0.0158)

Child’s age in months 0.00312*** 0.0561*** 0.00733***

(0.000931) (0.00575) (0.00206)

Child’s age squared -0.000662*** -0.00697*** -0.00134***

(0.000161) (0.000997) (0.000357)

Twin birth 0.0649*** 0.395*** 0.116**

(0.0221) (0.137) (0.0490)

Birth order number 0.00370 0.0126 0.00273

(0.00292) (0.0180) (0.00646)

Woman’s age in years 0.00134 0.0249 0.00483

(0.00423) (0.0261) (0.00936)

Woman’s age squared -0.000420 -0.00385 -0.00111

(0.000697) (0.00430) (0.00154)

Primary 0.0443*** 0.364*** 0.0554**

(0.0107) (0.0663) (0.0238)

Secondary 0.0795*** 0.515*** 0.0693**

(0.0143) (0.0880) (0.0316)

Post-Secondary 0.0840*** 0.717*** 0.174***

(0.0229) (0.142) (0.0507)

Employment Status -0.00963 0.117* 0.0597***

(0.00989) (0.0611) (0.0219)

Area of residence 0.0213** 0.213*** 0.0606***

(0.00900) (0.0556) (0.0199)

Wealth index 0.130*** 0.748*** 0.0380

(0.0356) (0.220) (0.0787)

Household Size 0.00118 -0.0230** 0.00150

(0.00186) (0.0115) (0.00412)

Sex of household head -0.000960 0.0104 -0.00424

(0.00803) (0.0496) (0.0178)

Household’s head age -0.00110 0.00574 0.00416

in years (0.00178) (0.0110) (0.00395)

Age of the household 5.42e-05 -0.000465 -0.000659
head squared

(0.000186) (0.00115) (0.000413)

Constant 0.409*** 1.170*** 0.493***

(0.0681) (0.420) (0.151)

Observations 2,879 2,879 2,881

R-squared 0.059 0.131 0.046

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1

Source: Author’s computation KDHS, 2014
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3.4.4 Regression Results: Determinants of Consumer Quality of Healthcare Composite

Index

Following the development of a measure of consumer quality of healthcare, we sought to assess
the determinants of provision of quality healthcare at the household level. This section therefore
presents the multiple regression results of the analysis of these factors and provides a discussion
of the results. The regression results on the determinants of the developed consumer quality of
healthcare index are presented in Table 3.8. The results of the basic OLS regression model which
treats the wealth index variable as exogenous are presented in column 1. The CFA results
accounting for endogeneity and heterogeneity that may arise from unobservable determinants of
household level quality of healthcare are presented in columns (2), (3), (4) and (5). Specifically,
column (2) presents the first stage results with wealth index as the dependent variable. The model
tests the effect of the two Vs, that is, distance to the nearest community infrastructure (market)
and to a water source in minutes, while controlling for other factors. The second stage results
presented in columns (3) and (4) include the wealth index residuals derived from the reduced form
CQHI model and interaction terms between the wealth index residuals and wealth index variable,

respectively. Column (5) presents CFA results with other interaction terms.

The basic OLS model in column (1) indicates that an increase in the wealth index score by one
unit significantly increases the quality of healthcare index score by 0.13 units when all other factors
are held constant. This implies that quality of healthcare is positively associated with a household’s
wellbeing. On controlling for potential endogeneity of the wealth index, the first stage results in
column (2) show that the two instrumental variables-distance to water source and distance the
nearest market were negatively and significantly associated with the wealth index variable with
coefficients of 0.02 and 0.03 respectively. The results suggest that limited access to infrastructural
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facilities such as water and community infrastructure is highly associated with poorer households
as opposed to wealthier households. Three instrumental variables diagnostic tests were conducted.
First, the under-identification test statistic was significant, ¥2(2) = 451.5, p < 0.0000, suggesting
that our 1VVs were significantly correlated with the wealth index variable. Second, the F-Statistic
of the first stage results on excluded instruments was statistically significant (F-statistic=266.35;
p-value=0.0000) implying that it was reasonable to exclude distance to water source and to the
nearest market from the prediction of quality of healthcare in the second stage of regression. Lastly,
the Sargan-Hansen test of over-identifying restrictions was not statistically significant (Sargan-
statistic=1.093; p-value=0.2958) implying that we do not reject the validity of the instrumental

variables.

To establish if a household’s wealth index was indeed endogenous, Durbin-Wu-Hausman test of
exogeneity was conducted. The results presented in column (3) indicate that the coefficient of the
wealth index residual was not statistically significant which suggests that the wealth index variable
was not endogenous to quality of healthcare model. The coefficient remains non-significant even
with inclusion of interaction terms in columns (4) and (5). The coefficient of the interaction term
between the wealth index residuals and wealth index was statistically significant at one percent
level indicating the presence of heterogeneity arising from the interaction of wealth index with
unobserved determinants of quality of healthcare. The coefficients of other interaction terms in
column (5) were not statistically significant suggesting that the unobserved factors were mean
independent of education level, area of residence and sex of the household head. Based on the
results of the heterogeneity tests, we interpreted the results of the Control Function Model in

column (4) as it provides better estimates than the basic OLS model.
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The results in Column (4) indicate that a unit’s increase in the wealth index score significantly
increases the quality of healthcare score by 1.10 units. This implies that children whose mothers
were from wealthier households received quality care than their counterparts in poorer households.
Also, a woman’s level of education had a significant effect on consumer quality of healthcare.
Mother’s/caregivers with primary, secondary and post-secondary levels of education had 0.18,
0.36 and 0.36 quality of healthcare index scores higher respectively, in reference to no education

at all.

The coefficients of child characteristics, mainly, age and twin birth were statistically significant in
determining consumer quality of healthcare at 5 percent and 1 percent significance level
respectively. Holding other factors constant, an increase in a child’s age by one month increases
consumer quality of healthcare index score by 0.009 units, implying a higher quality of care among
older children. We find an inverted U-shape relationship between a child’s age and consumer
quality of healthcare suggesting that the positive effect of a child’s age on consumer quality of
healthcare increases at a decreasing rate and therefore would reduce when a child is much older.
A twin birth as opposed to single birth significantly increases the quality of healthcare index score

by 0.36 units.
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Table 3. 8:Regression Model Results- Determinants of Consumer Quality of Healthcare

1) (2) 4
Variables Basic OLS model  First stage CFA with wealth CFA with wealth index CFA with other
Results index residual residual interaction Interactions

Child sex -0.0361 -0.00548 -0.0239 -0.0260 -0.0285
(0.0399) (0.00346) (0.0401) (0.0400) (0.0401)
Child age in months 0.00819** -8.75e-05 0.00847** 0.00851** 0.00849**
(0.00379)  (0.000327) (0.00380) (0.00380) (0.00380)
Child age squared -0.373*** -0.00564 -0.377*** -0.386*** -0.383***
(0.116) (0.0101) (0.117) (0.117) (0.117)
Twin birth 0.359*** -0.00246 0.360*** 0.356*** 0.347***
(0.105) (0.0110) (0.105) (0.106) (0.106)
Birth order number 0.0221  -0.0119*** 0.0288 0.0211 0.0210
(0.0164) (0.00142) (0.0177) (0.0177) (0.0177)
Woman’s age in years 0.00832 0.00628*** 0.00492 0.00820 0.00787
(0.0226) (0.00203) (0.0230) (0.0231) (0.0231)
Woman’s age squared -0.00247 -0.000494 -0.00224 -0.00245 -0.00235
(0.00371)  (0.000334) (0.00373) (0.00373) (0.00373)

Education Level (Reference Category=None
Primary 0.245***  0.0966*** 0.180** 0.175** 0.189**
(0.0608) (0.00520) (0.0841) (0.0838) (0.0840)
Secondary 0.447*** 0.149*** 0.359*** 0.356*** 0.376***
(0.0810) (0.00672) (0.117) (0.117) (0.117)
Post-secondary 0.457*** 0.214*** 0.346** 0.363** 0.386**
(0.134) (0.0128) (0.176) (0.176) (0.176)
Employment status -0.0504 0.00593 -0.0523 -0.0535 -0.0522
(0.0561) (0.00487) (0.0565) (0.0565) (0.0565)
Area of residence 0.121**  0.0673*** 0.0647 0.105 0.106
(0.0486) (0.00547) (0.0715) (0.0733) (0.0742)
Household size 0.00582  0.00199** 0.00649 0.00846 0.00720
(0.0103)  (0.000961) (0.0103) (0.0104) (0.0104)
Sex of household head -0.00293 0.00499 -0.0104 -0.00902 -0.00871
(0.0451) (0.00390) (0.0456) (0.0456) (0.0456)
Age of household head in -0.00676  0.00188** -0.00886 -0.00791 -0.00784
years (0.0103)  (0.000833) (0.0104) (0.0103) (0.0104)
Household head age 0.000374 -0.000189** 0.000577 0.000478 0.000490
squared (0.00109) (8.74e-05) (0.00109) (0.00108) (0.00109)
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Wealth Index

Instrumental Variables
Log of distance to water
source

Log of distance to the
nearest market

Wealth index residual

Wealth index*residual

Primary education*wealth
residual

Secondary
education*wealth residual

Post-secondary
education*wealth residual
Area of residence*wealth
residual

Sex of household
head*wealth residual
Constant

Observations
R-squared

0.728%**
(0.202)
....... -0.0165***
(0.00111)
......... -0.0320%**
(0.00199)

2.354%%*%  (,233%**
(0.377) (0.0347)
2,879 2,883
0.057 0.586

2.347%%%
(0.378)
2,856
0.058

2,331 %%
(0.378)
2,856
0.062

-1.510
(1.060)
0.146
(0.480)
0.666
(0.475)

2 .348%**
(0.379)
2,856
0.063

Tests for excluded instruments

Underidentification test (x2(2) = 451.5, p < 0.0000); Wald F statistic=F(2, 2837)=266.35; p=0.0000; Sargan Statistic (y2 (1)=1.093;

p=0.2958

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1

Source: Author’s computation KDHS, 2014
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3.4.5 Discussion

This study developed a quality of healthcare composite index based on WHO’s recommended
household level interventions that could prevent childhood diarrheal illnesses and reduce
morbidity upon observation of diarrhea symptoms among the under-five. The developed consumer
quality of healthcare composite index was able to explain 75% of the variation of the demand side
quality of healthcare. ORS, zinc supplementation and amounts of food and drinks offered upon
experiencing diarrheal symptoms were strongly correlated with the factors with the highest
variation, indicating the importance of these factors in management of diarrhea among the under-
five. This finding resonates with existing knowledge on interventions that could alleviate diarrhea

symptoms among children (WHO, 2013; WHO, 2004).

Higher quality of healthcare was reported among older children. This is contrary to our expectation
and with other studies that find a negative association between a child’s age and components of
quality of healthcare measure. Timely health seeking behavior has been reported for younger
children (Lungu et al., 2020; Klootwijk et al., 2019; Abegaz et al., 2019; Dagnew, 2018; Omore
et al., 2013; Ogunlesi, and Olanrewaju, 2010; Taffa and Chepngeno, 2005). The finding also
differs with studies on optimal breastfeeding practices (Tadesse et al., 2019; Bhandari et al., 2019;
Adugna et al., 2017; Agho et al., 2011). However, in line with our study, proper disposal of child
faeces has been reported among older children (Bauza et al., 2019; Irianti and Prasetyoputra, 2018;
Islam, 2018; Azage and Haile, 2015). Our finding could be explained by the belief that infants
should only be breastfed and not introduced to other fluids including ORS (Gao et al., 2013). Since
mothers are likely to resort to healthcare facilities for management of ill infants (Lungu et al.,

2020), it is also likely that the alternative for much older children is to provide quality healthcare
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at home. The u-shaped effect of the child’s age on quality of healthcare indicates a likelihood of

lower quality of care among much older children.

The positive effect of the twin variable on quality of healthcare could perhaps be as a result of the
well-known health risks (Rahman and Hug, 2009) and developmental problems such as low
birthweight, usually associated with children of multiple births (Kabubo-Mariara, 2008). With this

knowledge, caretakers are likely to provide quality healthcare for children of multiple births.

The significant positive association between socioeconomic indicators and quality of healthcare is
common in existing research studies focusing on different components of the composite index. It
is documented that mothers with higher education level implement recommended breastfeeding
practices (Noh et al., 2019; Tambe et al., 2018; Habibi et al., 2018; Atimati and Adam, 2018;
Kimani-Murage et al., 2011 and Heck et al., 2006) and proper child waste disposal practices
(Majorin et al., 2019; Preeti et al., 2016; Azage and Haile, 2015; KNBS and ICF Macro; 2010).
They also seek appropriate and timely healthcare (Wambui et al., 2018; Mahejabeen et al., 2015;
Omore et al., 2013; Page et al., 2013; Ogunlesi, and Olanrewaju, 2010; Ndugwa and Zulu, 2008,
Kosimbei, 2005) and comply with preventive advice and treatment regime (Basheti et al., 2016;
Whittle et al., 2016; Kilgore et al., 2016; Kirkman et al., 2015; Peltzer and Pengpid, 2013). The
positive effect of education on quality of healthcare composite index is linked to better knowledge

on health problems and a higher understanding of the need to invest in a child’s health.

We established that higher wealth index is related to better quality of healthcare. This observation
is confirmed by existing studies that document the effect of income on different components of

the consumer quality measure. Higher income and socioeconomic status are associated with
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prompt health seeking behavior (Mahejabeen et al., 2015; Alex-Hart et al., 2014). This variable
was also a significant factor in influencing other health investment behaviors including good
breastfeeding habits (Habibi et al., 2018; Tambe et al., 2018; Ogbo et al., 2015) and good sanitation
practices (Majorin et al., 2019; Sahiledengle, 2019; Aliyu and Dahiru, 2019; Mohd and Malik,
2017; Preeti et al., 2016; Azage and Haile, 2015). Higher wealth index implies higher income
levels and therefore ability to afford better healthcare when needed. It also points to higher living

standards which call for behaviors that reflect such standards including good sanitation practices.

3.4.6 Summary, Conclusions and Recommendations

This chapter sought to address the second objective of this thesis. The study first sought to develop
a consumer related quality of healthcare measure. The consumer quality of healthcare measure is
an innovatively developed composite index from indicators that reflect healthcare consumer
preventive behaviors (implementation of recommended breastfeeding practices and proper
disposal of a child’s stools), prompt health seeking behavior upon observation of diarrhea
symptoms among the under-five and implementation of simple household level recommended
interventions during diarrheal episode. This being an attempt to measure quality of healthcare
outside of health facilities walls, is expected to elicit discussions on measurement and
improvement of quality of healthcare at the demand side of the healthcare market. By combining
the healthcare quality indicators in different health care dimensions into an integrated measure, the
index might allow policymakers and healthcare researchers to scrutinize households with low

quality of healthcare scores.

The study then examined the determinants of the developed consumer quality of healthcare index.

Overall, household level provision of quality healthcare for the under-five Kenyan children is sub-
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optimal. Based on a linear regression model, it was established that a child’s characteristics (age
and twin status) and maternal socio-economic indicators namely, education level and wealth index
were significant factors in influencing consumer quality of healthcare index score. The positive
effect of a household’s economic status and maternal education level persists even with the holistic
perspective of household level quality of healthcare. However, accounting for unobserved
heterogeneity increases the magnitude of the effect of economic status. The stability of the
obtained results not only assures policy makers of robustness of the developed composite index
but also strengthens the call for an integrated approach to management of common childhood

illnesses.

From the foregoing, we recommend that there is need to enhance awareness campaigns on the
importance of first, preventing occurrence of diarrheal symptom through implementation of simple
preventive behaviors and timely health seeking upon observation of illness symptoms which
should in turn be accompanied by compliance with treatment advice and implementation of simple
recommended interventions at the household level. Preventive and appropriate health seeking
behaviors should be enhanced through awareness campaigns and education. Healthcare providers
should advice patients on importance of compliance with treatment and undertaking simple
interventions like giving more fluids during diarrheal episodes. The media should be utilised in
reaching families including the less educated so as to enhance implementation of these simple

interventions at the household level.

The Free Primary Education policy and the recently introduced Free Secondary Education should
be sustained so as to ensure that more mothers attain higher levels of education in future and hence

boost consumer quality of healthcare. On the same note, the affirmative action on the vulnerable
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groups should be fully implemented and monitored to ensure that women benefit from the

programme hence leading to improved livelihood among these women.
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CHAPTER 4

EFFECT OF SYNERGY BETWEEN PROVIDER AND CONSUMER QUALITY OF

HEALTHCARE ON CHILD HEALTH

4.1 Introduction and Motivation

Quality is recognised as a key driver for improved population health outcomes in developing
countries (WHO, 2007). While efforts to meet Millennium Development Goals (MDGs) led to a
notable increase in coverage of healthcare services including maternal and child services (Leslie
et al., 2017), it is opined that increased access to healthcare is insufficient where care is of poor
quality (Leslie etal., 2017; Peabody et al, 2006). It is perhaps against this understanding that access
to quality essential healthcare services is indicated as one of the targets towards achievement of
the health-related Sustainable Development Goal (SDG)-goal 3, on ensuring healthy lives and
promoting well-being for all at all ages (Akachi and Kruk, 2017; UN General Assembly, 2015;

LCSDSN, 2015).

The link between provider quality of healthcare and demand for healthcare is well documented in
the literature with empirical studies demonstrating a negative relationship between poor provider
quality and healthcare utilisation (Wellay et al., 2018; Gage et al., 2018; Karim et al., 2015; Aggrey
and Appiah, 2014; Fotso and Mukiira, 2012; Munga, 2008; Chawla and Pellis, 2000). Empirical
evidence also points to an association between higher provider quality of healthcare and better
health outcome indicators (Houck et al., 2004; Battleman et al., 2002; Gleason et al., 1999, Meehan
et al., 1997; Lavy, 1996; Frakenberg, 1995). These studies largely focus on assessment of effect
of supply side quality of healthcare including availability of infrastructure, medical services,

medical equipment and drugs on health outcomes. While still concentrating on the supply side,
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other empirical studies assess effect of health worker actions in the process of treatment on health

outcomes (Houck et al., 2004; Mariko, 2003; Meehan et al., 1997).

At the household level, that is, the demand side, most empirical studies examine health seeking
behaviours and not healthcare user’s quality of care per se. Some actions at this level including
timeliness in seeking healthcare and provision of appropriate care at home during illness episodes,
to the extent that their undertaking contribute to improvement in health could be defined as quality
healthcare (WHO, 2006; Donabedian, 1988). The link between such actions and health outcomes
is extensively examined in existing literature. Studies for instance have shown that delay in seeking
healthcare upon observation of illness symptoms results in worse health outcomes (Spivak, 2018;
Gebreegziabher, Bjune and Yimer, 2016; Kraft et al., 2009). Empirical studies have also
established that preventive behaviours (Dwivedi et al., 2018; Bauza and Guest, 2017; Bawankule,
2017) and implementation of recommended simple interventions (Munos, et al., 2010; Brown et

al., 1995) at the household level have an influence on health outcomes.

Existing quality of healthcare related empirical studies seem to be focussing on separate effects of
supply side and demand side measures of quality on health outcomes. Yet, healthcare services, just
like other services including education, banking and security are co-produced (Batalden et al.,
2015). The concept of co-production entails involvement of service users in the process of service
provision (Realpe and Wallace, 2010). Co-production questions the impression of a passive
customer and suggests a situation where the service provider and user play equivalently active
roles in service delivery (Realpe and Wallace, 2010). In view of this, current medical models
identify the role of healthcare patients/consumers as co-producers in the course of healthcare

service provision, mainly through their decisions on when to seek care, engagement in self-care
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and adherence to treatment regime (Batalden, et al., 2015; Hibbard, 2003). Bitner et al., (1996)
categorises this form of consumer participation as a ‘high level of participation’ since the

consumers are involved in co-creating the service, failure to which the service outcome is affected.

Fundamentally, success in production of health outcomes requires not only the effort of healthcare
professionals such as doctors but also calls for patients to take actions. For common childhood
infectious diseases in particular, adherence to illness diagnosis and treatment guidelines by health
professionals at the facility level and concurrent appropriate care at the household level are
necessary for achievement of better health outcomes. Childhood diarrhoea episode for instance,
requires both the expertise of professionals in illness diagnosis and case management as well as
implementation of recommended family practices such as increased fluids and food intake,
continued breastfeeding and correct use of modern medicine (WHO, 2005). Kenya’s healthcare
system takes cognisance of the need for provider-community partnerships in improving overall
population health outcomes (Ministry of Health, 2020). Hence the country’s adoption of the
Integrated Management of Childhood Ilinesses (IMCI) strategy whose areas of focus entail:
improvement of health worker case management skills; strengthening the health systems for
service delivery; and enhancing family and community involvement through implementation of

recommended preventive and health promotion practices (WHO, 2004).

Provider-patient interaction in the process of healthcare provision is a cornerstone for quality of
healthcare improvement and consequently translates to better health outcomes (Hibbard, 2003).
Nonetheless, the subject of numerous studies on quality of healthcare (Muriithi, 2013; Lavy, 1996;
Lavy and Germain, 1994; Mwabu et al., 1993) does not appreciate the importance of co-production

of quality of healthcare between healthcare suppliers and healthcare users in improving health
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outcomes. Yet, interventions are complimentary in nature in that delivery of quality healthcare at
the facility level during an illness episode should go hand in hand with provision of quality
healthcare at the family level. We thus hypothesize that partnership in co-creation of quality
healthcare between providers and consumers in the process of healthcare service delivery is likely

to improve child health outcomes.

No study to the best of our knowledge seeks to explore the synergistic health effects of provider
and consumer quality of healthcare on health outcomes thus creating a knowledge gap in existing
quality of healthcare studies. A unique focus of this study therefore, is that it seeks to investigate
the effect of combined effort between supply side and demand side on health outcomes in Kenya
by interacting provider and consumer quality of healthcare measures. To achieve this, we first
model theoretically the interaction effect of facility level and family/household quality of
healthcare on health outcomes. Based on the theoretical model, empirical evidence on effect of
interaction between healthcare provider and consumer quality of healthcare on child health is then

presented.

4.2 Literature Review

4.2.1 Theoretical Foundations

While healthcare is a commaodity that exists in the market, it is an unusual commodity in that it
exhibits unique characteristics. Largely, health/medical care belongs to a class of commodities for
which the product, that is, treatment and the activity of production are identical (Arrow, 1963).

Consequently, the customer cannot test the quality of the product before consuming it and only
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relies on the doctor’s advice which is acknowledged by the patient on the basis of degree of trust

(Mankiw, 2017).

The healthcare market is also characterised by information asymmetry problem. Usually, the
asymmetry is double-sided since on the one hand, the healthcare provider is well-versed about his
or her own treatment effort, of which the patient is ill-informed. The consumer of healthcare on
the other hand is knowledgeable about his or her treatment compliance effort, but the providers
are ignorant of the same (Mwabu, 2007). The implication of this informational advantage is that
there may be the problem of moral hazard in which case the party with more information has an
incentive to act inappropriately. For instance, the patient’s inability to assess the doctor’s effort

and actions may lead to the moral hazard problem (Hwa, 2005; Leonard and Leonard, 1998).

The foregoing characteristics of healthcare market point to the underlying reasons why the
provider-patient relationship is sometimes cited as a classic example of the agency model in health
economics (Stavropoulou, 2012; Smith and Wright, 1994; Hwa, 2005). In this case, the patient
(principal) sets objectives and the doctor (agent) takes an action such as medical decision on the
behalf of the principal (Newman and Newman, 2007; Hwa, 2005). The general outline of the
principal-agent model in the healthcare market is that both the principal and agent seek to
maximize their expected utility. Unlike in the standard agency theory, their utility functions are
interdependent (Mooney and Ryan, 1993). Recent economic theory developments place great
weight on the informed consumers who are capable of making decisions about the goods and

services they purchase (Vick and Scott, 1988).
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In a seminal paper entitled, A Theory of the Allocation of Time, Becker (1965) proposed the
theoretical foundation for the study of health production. In this model, a household is assumed to
produce and consume a vector of commodities which are associated with different activities
undertaken by the household including leisure, from which utility is derived. The household
maximizes utility subject to the budget constraint and time. Based on Becker’s model, Grossman
(1972) modelled a household health production function, where households combine various
inputs (purchased goods and services and knowledge) and their time to produce health. In this
model, the demand for goods and services as well as behaviors that affect health is derived demand
for good health since inputs such as goods, services and behaviors that influence health are not

valued in themselves, but rather because they influence health.

Grossman (1972) further observes that the stock of health is valued as a consumption commodity
and also as an investment commodity. As a consumption commodity, health enters utility function
directly since people receive satisfaction from being healthy. As an investment commodity, health
determines the time available for market and non-market activities and affects the length of one’s
lifetime. The stock of health depreciates with age but can be enhanced by investing in health for

example by exercising, eating a nutritious diet and seeking medical care.

Rosenzweig and Shultz (1983) model the behavior of mothers as inputs in the production of child
health. In this model, they first illustrate the need to examine jointly the demand for health
production inputs or parental behavior. They then demonstrate the relationship between behavioral
inputs and output which is the newborn’s heath production function. The model embeds health
production function in a utility maximizing framework and distinguishes among the various goods

that affect the utility function. The goods can be categorized into those that: do not directly affect
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the child health but are demanded for their own benefits; affect child health but are not demanded
for direct utility they provide; and augment both parental satisfaction directly and also affect child

health outcomes that indirectly affect parent utility.

Observing the failure of the earlier theoretical frameworks to incorporate quality of care, Lavy and
Germain (1994) model theoretically the utility maximization model as a function of individual’s
health, quality of care and other consumption goods. In this model, individuals choose between a
finite number of alternatives which include self-treatment and treatment by various healthcare
providers. Each healthcare provider offers an anticipated improvement in health for a specific
price. From this view, there exists a household production function conditional on the quality of

provider and on the characteristics of the household.

The aim of healthcare systems is improved health outcomes, equity and consumer welfare (Berman
1989). Existing frameworks model heath production functions with the aim of understanding the
role of various heath inputs in achieving these desires. The health production function postulated
in Grossman (1972) assumes that in order to produce health, households combine inputs such as
medical care, services, knowledge and time. Rosenzweig and Shultz (1983) modeled a child health
production function embedded in a utility function where the production function depends on the
child’s health status, health related goods and health neutral goods. Mwabu (2007) adopts the
approach by Rosenzweig and Shultz (1983) and develops a health production function for low-
income countries. A common feature in these models is that they adopt a Cobb-Douglas production
function, since they relate inputs to the production of healthcare at the household or individual

level thus assuming substitutability of inputs.
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Still, models incorporating the supply side inputs, for instance, the role of healthcare providers in
improving health outcomes (Lavy and Germain, 1994) fail to suggest complementarity between
the inputs and more specifically the interdependency between the supply and demand side in
production of health outcomes. In other words, the existing frameworks and their applications,
while separately showing the importance of the demand side factors for instance individual and
household health seeking behaviors and the supply side factors including among others,
availability of health care services together with the possible interactions within these divisions
(Mwabu 2007; Fuchs,1982), the models fail to model the synergy between the demand side and

the supply side in contributing to improved health outcomes.

Yet, central to health outcomes is the simple interaction between healthcare users and providers,
where the demand for a service is met by the provision of that service (Berman, 1999). Moreover,
even when there is sufficient supply of healthcare, the consumers must respond positively to this
supply for the whole process of improving health outcomes to be successful. The feature is
completely ignored in the existing health production models hence an attempt by this thesis to

model the provider and consumer interaction in production of health.

To assess the interaction effect of provider and consumer quality of healthcare on child health
outcomes, this study is based on the child health production function as suggested by Rosenzweig
and Shultz (1983) and on the health production function for low income countries put forth by
Mwabu (2007). Following the steps by Lavy and Germain (1994), we modify the existing health
production functions to include the interaction between the healthcare provider and consumer

quality features.
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4.2.2 Empirical Literature

This section reviews empirical evidence on effect of various provider (both facility and healthcare
worker) quality of healthcare indicators on demand for healthcare services and health outcomes.
Employing Donabedian’s (1988) model of quality of healthcare assessment, these indicators are
mostly structural and process quality measures. Studies on patient’s perception of provider
structure and process quality of healthcare measures and their consequent health seeking behaviors
are also reviewed in this section. Given that quality healthcare could also be implemented at the
household level (Donabedian, 1988), we conduct a review of effect of selected simple
interventions at this level on health outcomes. A summary of the reviewed studies is presented in

Table 4.1.

4.2.2.1 Effect of Provider Quality of Healthcare on Healthcare Demand

Structural quality indicators

There is ample evidence that better structural quality measures are linked to increased utilization
of healthcare. Structural measures including availability of physical infrastructure, stock of
medical supplies, staff, refrigeration units, laboratory and electricity are found to result in
increased demand for healthcare (Jung and Kim., 2020; Liu et al., 2019; Gage et al., 2018; Muriithi,
2013; Mariko, 2003; Acharya and Cleland, 2000; Mwabu et al., 1993). These variables had an
effect on utilization of healthcare even when they are combined into a composite index (Jung and

Kim., 2020; Liu et al., 2019; Gage et al., 2018; Acharya and Cleland, 2000).

Process quality Indicators
In addition, the effect of process indicators of quality of healthcare such as waiting time, doctor-
patient consultation time, implementation of various stages of consultation and adherence to
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treatment guidelines, on healthcare utilization patterns has been a subject of several empirical
studies. The results of a number of these studies point to increased healthcare utilization with better
processes of healthcare. Lépine and Nestour (2013) established that quality of healthcare indicators
such as healthcare provider medical competence increased probability of utilizing healthcare.
Mariko, (2003) observe that an improvement of process of care quality indicators increased the

use of healthcare facilities.

Gage et al., (2018) note that utilization of primary healthcare was correlated with service delivery
quality indicators especially in rural areas. However, the effect was not significant for utilization
of child care due to caregiver’s decision to seek healthcare from the nearest facility regardless of
quality when the child needs urgent attention. Liu et al., (2019) also report the non-significant
relationship between facility quality of healthcare and utilization of healthcare for children. The
explanation behind this was the problem of information asymmetry where patients do have

adequate information about what constitutes clinical processes.

Perceived Quality of Healthcare

Patient’s perception and their expectations of quality of healthcare has been associated with
healthcare utilization behaviour. Asteraye (2002) found that perception of quality of treatment as
good attracted patients to private healthcare facilities. Audo et al., (2005) reported that perceived
quality by households led to a tendency to utilize the District and Provincial hospitals more than
the municipal facilities for child and maternal healthcare. Wellay et al., (2018) established that the
likelihood of opting for public and private healthcare facility was higher in relation to self-

treatment. A similar conclusion is reported in a number of other empirical studies which indicate
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higher demand for healthcare among facilities with higher quality ratings (Gage et al., 2018; Karim

etal., 2015; Aggrey and Appiah, 2014; Fotso and Mukiira, 2012; Munga, 2008; Sahn et al., 2003).

Patient’s perception of provider quality of healthcare has been associated with the phenomena of
bypassing a healthcare facility to an alternative source even in instances where provision of
services was costly (Karim et al., 2014; Aggrey and Appiah, 2014). This behavior is observed in
a number of empirical studies on utilization of healthcare services. Akin and Hutchinson (1999)
noted that there was a tendency for the severely ill to bypass and travel further due to non-
availability of structural measures of quality of health care. These include drugs, good appearance/
condition of the health facility, more working hours per week, beds, presence of a “Western

doctor” as well as more non-medical personnel in the bypassed facility.

Leonard et al., (2003) established that individuals seek healthcare from facilities that offer high
quality consultations and prescriptions, are well stocked with essential supplies and have more
knowledgeable medical personnel but bypass those that use injections repeatedly or overprescribe
medication. Kahabuka, (2011) noted the element of bypassing behavior among caretakers of the
under-five children due to poor quality as indicated by unavailability of drugs and diagnostic

facilities, lack of skilled workers and generally poor services.

4.2.2.2 Effect of Provider Structure and process Quality of Healthcare on Health Outcomes

The link between healthcare quality and health outcomes is well documented in existing literature.
In their estimation, Chou et al., (2020) conclude that Low- and Middle-Income Countries (LMICs)
could save 0.67 million neonatal lives and avert 0.52 million still births with address of structure

and process quality of care. Kruk et al., (2018) note that poor quality could contribute to about two
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thirds of amenable deaths including: cardiovascular mortality and deaths from some infectious

diseases.

Meehan et al., (1997), assessed the effect of quality of healthcare on mortality among elderly
patients hospitalized with pneumonia while focusing on processes of care including time to
diagnostic tests and initiation of treatment. The results show that there was a significant negative
relationship between mortality and these processes, that is, non-initiation of antibiotics and blood
culture within twenty-four hours of hospital arrival led pneumonia fatalities. Several other studies
document similar relationship between processes of care and patient morbidity and/ mortality

(Houck et al., 2004; Battleman, et al., 2002).

A few other studies with a focus on child health report mixed results on the effect of provider
quality of healthcare. Frankenberg (1995) established that structural quality of care indicators
decreased the chances of infant mortality by 15 per cent. In particular, an increase in doctors
decreased an infant’s odds of dying. However, the effect of an additional health worker increased
the odds of infant mortality, an observation explained by the fact that health workers are widely

available and increasing the numbers does not increase access to their services.

Lavy (1996) examined the effect of quality of healthcare as measured by availability of child health
services and essential drugs as well as public infrastructure on child survival and health in Ghana
and concludes that the effect of these factors was positive and significant. Health facility
characteristics for instance availability of more doctors was positively associated with child height
for age but not with weight for height. Facilities with more nurses and support staff were positively

associated with shorter children. Other facility characteristics including availability of
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immunization services and drug supplies had a positive effect on a child’s nutritional status.
Alderman and Lavy (1996) observe that while longer distance to health facility and waiting time
for a service has a negative effect on utilization of healthcare, the effect on child health was less

clear and only depended on the level of education or income.

4.2.2.3 Effect of Household Level Simple Interventions on Health Outcomes

Breastfeeding practices

Health seeking behaviors can reflect quality aspects at the household level. This is because
households have a responsibility of undertaking preventive behaviors, identifying illness
symptoms, initiating first contact with healthcare provider in a timely manner and implementing
recommended treatment regime which in turn would have an impact on health outcomes. EXxisting

empirical literature documents the effect of these household interventions on health outcomes.

Preventive behaviors at the household level have been associated with better health outcomes. One
such preventive behavior that is linked to better child health is breastfeeding as per health experts’
recommendations. Empirical studies have indicated that undertaking recommended breastfeeding
practices reduces the risk of infections and childhood illnesses as a result of improved immunity
(Nigatu et al., 2019; Naser et al., 2019; Khan and Islam, 2017; Ehlayel et al., 2009; Diallo et al.,

2009).

Implementation of recommended breastfeeding practices was also associated with improved child
nutritional status (Pattison et al., 2019; Grube et al., 2015; Kuchenbecker et al., 2014; Muchina

and Wiathaka, 2010). However, the effect was not significant in some studies (Khan and Islam,
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2017) perhaps due to inappropriate feeding including untimely introduction of complimentary
foods (Ayisi and Wakoli, 2014; Brown et al., 1995). Still, other studies conclude that optimal
breastfeeding practice enhances: child cognitive development (Jedrychowski et al., 2011; Quinn

et al., 2001) and motor development (Belfield and Kelly, 2012; Dewey et al., 2001).

Sanitation Practices

Numerous studies demonstrate that there is a link between Water, sanitation and hygiene (WASH)
practices on health outcomes. Evidences on the health impact of improvements in one or more of
these three components indicate that there were reduced rates of morbidity and better nutritional
status particularly among children, in developing countries (Merchant et al., 2003; Esray et al.,
1991). Focusing on sanitation component (one of the components in the developed consumer
quality of healthcare index), existing studies indicate that proper sanitation practices are associated
with various health outcomes including better child health. Cronin et al., (2016) conclude that
unsafe disposal of child excreta was related to higher odds of diarrhea among the children. A
similar finding is reported as well in other empirical studies (Usman et al., 2019; Bawankule et al.,

2017; Aziz et al., 1990).

Further, some studies investigating interlinkage between proper child faeces disposal and
improved child nutritional status suggest that these variables have a positive relationship. Bauza
and Guest (2017) established that safe disposal of child faeces reduced stunting incidences and
increased height for age. Still, Dwivedi et al., (2018) revealed that unsafe stool disposal was
associated with stunting as well under-five mortality. Other studies however report mixed (Morita
et al., 2016) or non-significant relationship between unsafe child feacal disposal and diarrhea,

probably due to already existing good sanitation habits among the caregivers (Islam et al., 2018)
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Prompt Health Seeking Behavior

The effect of early recognition of illness symptoms and consequent appropriate and timely health
seeking behaviors on health indicators is well documented in existing literature, with majority of
empirical studies associating worse health outcomes to delays in seeking care. Kallander et al.,
(2008) revealed that fatal pneumonia illnesses in Uganda was as a result of late arrival of sick
children to a health facility. Kraft et al., (2009) established that delay in seeking healthcare
increased the chance that a child would be wasted or have positive C-Reactive Protein by 4.6
percent and 11.2 percent respectively. A similarly observation is made among adults where delay
in seeking medical services was associated with poor health indicators such as blood pressure and
metabolic abnormalities (Spivak et al., 2018) and unfavourable tuberculosis treatment outcome

(Gebreegziabher et al., 2016).

Simple diarrhea case management Interventions

The beneficial health effects of implementation of simple recommended interventions for
treatment of diarrheal symptoms are documented in existing literature. Oral rehydration therapies
and zinc supplementation are among these interventions. Studies have shown that zinc
supplementation on observation of diarrheal symptoms decreases the duration and severity of
diarrhea (Yakoob et al., 2011; Brown et al., 2009). Munos et al., (2010) concluded that ORS was

likely to avert diarrhea deaths by 93 per cent.
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Table 4. 1: A summary of Empirical Studies on the Effect of Quality of Healthcare on Health Outcomes

behavior

Effect of provider quality of
healthcare on health outcomes

Studies conducted in Mali®, Nepal*
Haiti®, Malawi®°; Kenya 211,

Quality of healthcare
indicators

index/ physical infrastructure

composite index/score 2 4 >
6,10

Medical drugs®* 5
Equipment®

Staffing and Staff training®*
11

Physical infrastructure
(water, electricity,
ambulance, laboratory,

waiting room, examination
room, toilet facilities) *4 1011

healthcare increases the use of
healthcare services!?

including child health services
4,10

Study objective/country of Quality of Indicators of quality of Impact/effect on health Remarks
study/sample Healthcare healthcare demand and outcomes
Measure
Determinants of health seeking | Structure Quality of health composite | Higher structural quality of | Availability of physical inputs

enhances utilization of health
services which in turn is
expected to improve health
outcomes.

Determinants of healthcare
utilization; demand for health

Studies conducted in Mali® Haiti®,
Malawi®

Process quality of
healthcare indicators

Process quality of healthcare
index 5610

Patient-doctor consultation
time®

Stages of consultation®
Timeliness®
Patient-Centered care®

Provider competence®!!

Process indicators of quality
healthcare indicators led to an
increase in use of healthcare
facilities including both
private and public health
facilities® primary healthcare®

Process quality of healthcare
did not have a significant
effect on child healthcare
utilisation®®

Mixed results; improvements
in processes of care is
associated with utilization of
healthcare and a non-
significant effect on
utilization of healthcare is
reported, particularly in child
healthcare utilization.
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Study objective/country of Quality of Indicators of quality of Impact/effect on health Remarks
study/sample Healthcare healthcare demand and outcomes
Measure
Determinants of demand for Perceived quality of | Perceived quality of Higher perceived quality of Perceived quality of
healthcare healthcare healthcare in terms of healthcare ratings was healthcare determines
infrastructure and processes | associated with increased healthcare facility choice.
Studies were conducted in of carel:’"® demand for healthcare
Ethiopial’ Kenya®, Sri Lanka *3; services (utilization of This informs the use of health
Tanzania®4*® healthcare)®7#° facility visited as a proxy for
Bypassing Bypassing behavior in Sub-optimal structure® 41 | quality where measures of
phenomena healthcare demand*® 4 15 and process quality** of quality of healthcare are not

healthcare is associated with
bypassing behavior

available.

Effect of provider quality of
healthcare on health outcomes

Studies conducted in USA8-20
Phillipines'®, Indonesia?*, Ghana??

Study samples included LMICs*¢7
health facilities'®, patients'®2°

Structure and
process quality of
healthcare

Health systems Quality of
healthcare®

Time to initiation of
treatment!®19

Appropriate antibiotic
selection?

Staffing?l2?
Essential drugs?

Waiting time?®

Poor quality health systems
result in high estimated high
mortality in LMICs'6%

Poor quality processes were
associated with  morbidity
and/or mortality!%%

Good structure quality of
healthcare indicators was
associated with better child
health outcomes??%although
the effect was not clear in
other instances®

Few studies investigate effect
of quality of healthcare
indicators on child health.

The effect of quality of
healthcare indicators on child
health outcomes is mixed

Measurement of quality of
healthcare is facility focused.
There is need to investigate
combined effect of facility and
household quality of
healthcare on child health

Effect of Breastfeeding on child
health outcomes and Child
development

Studies conducted in Ethiopia?;
Bangladesh?; Malawi?®; Guinea?’;
Palestine?®; Qatar?’; Kenya®; US3!
82: Germany?; Poland®;
Honduras®®

Breastfeeding
practices

Optimal
practices
Exclusive breastfeeding®%;
Breastfeeding initiation3!
Duration of breastfeeding®!

breastfeeding

Exclusive breastfeeding has

protective  effects against
Childhood illnesses
(diarrhoea, respiratory
infection, gastrointestinal
infections, otitis

media)25,25,27,28,29

Preventive behaviors could
alleviate childhood illnesses
hence a quality of healthcare
indicator at the household
level. The studies ignore the
possibility of an interaction
between such quality of
healthcare indicators that
indicators produced at the
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Study objective/country of
study/sample

Quality of
Healthcare
Measure

Indicators of quality of
healthcare

Impact/effect on health
demand and outcomes

Remarks

Study Sample: -children under 6
months?42526 27- age 1 to 5 years?;
1-3%

Cohort of term infants 32%

Sub-optimal  breastfeeding
resulted in  poor child
nutritional status®+263033

Duration of breastfeeding was
associates with child cognitive
development®> 3% motor
development®®

Effect of sanitation practices on
child health

Indonesia®;
Ethiopia®’; India®;
Peru®®

Study sample includes: under 24
months children®®; under five®#;
Households*

Sanitation Practices

Proper (safe) child feacal
disposal36:37:38. 40

Unsafe child waste disposal
increases chances of
childhood illnesses®6-37:38

Proper  children faeces
disposal was associated with
improved child nutritional
status?04?

and lower mortality*

There was no association

between proper sanitation
practices and  diarrheal
occurrence®

household level and provider
quality of healthcare on
health.

The results on the effect of
sanitation practices on child
health are mixed*

Studies conducted in Philipines*
Uganda®

The study sample was largely
under five children®45

Prompt health
seeking behavior

More than 2 days before
admission*

Delays in seeking appropriate
healthcare results in poor
child health outcomes
including child deaths*® and
poor nutritional status*

Delay in seeking healthcare is
also associated with poor
health among adults*>45

Consumer actions in the
treatment process affects
health outcomes. This implies
that poor quality of healthcare
at the household level also
results in poor health
outcomes. Studies ignore the
synergistic effect of consumer
and provider process quality

154




System review studies*484°

Interventions

ORS

ORS prevents diarrhea
deaths*

Study objective/country of Quality of Indicators of quality of Impact/effect on health Remarks
study/sample Healthcare healthcare demand and outcomes
Measure
Preventive zinc supplementation Simple diarrhea case | Zinc Supplementation®’#8 Zinc supplementation lowers | indicators on child health
management diarrhea incidence*’® outcomes

Asteraye, 2002=1; Muriithi, 2013=2; Mariko, 2003=3; Acharya and Cleland, 2000=4; Gage et al., 2018=5; Liu et al., 2019=6; Wellay et al.,

2018=7; Audo et al., 2005=8; Sahn et al., 2003=9; Jung and Kim, 2020=10; Muriithi, 2013=11; Lépine and Nestour, 2013=12; Akin J. and

Hutchinson, 1999=13; Leonard et al., 2003=14, Kahabuka, 2011=15; Chou et al., 2020=16; Kruk et al., 2018=17; Meehan et al., 1997=18;

Houck et al., 2004=19; Battleman et al., 2002=20; Frankenberg, 1995=21; Lavy, 1995=22; Alderman and Lavy, 1996=23; Nigatu et al.,

2015=24; Khan and Islam, 2017=25; Kuchenbecker et al., 2014=26; Diallo et al., 2009=27; Naser et al., 2019=28; Ehlayel et al., 2009=29;

Muchina and Waithaka, 2010=30; Pattison et al., 2019=31; Belfield and Kelly, 2012=32; Grube et al., 2015=33; Jedrychowski et al., 2011=34;

Dewey et al., 2001=35; Cronin et al., 2016=36; Usman et al., 2019=37; Bawankule et al., 2017=38; Gil et al., 2004=39; Bauza and Guest,

2017=40; Dwivedi et al., 2018=41; Islam et al., 2018=42; Morita et al., 2016=43; Kraft et al., 2009=44; Spivak et al., 2018=45; Gebreegziabher

et al., 2016=46; Brown et al., 2009=47; Yakoob et al., 2011=48; Munos et al., 2010=49
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4.2.2.4 Overview of Literature

Largely, the existing empirical studies on effect of quality of healthcare on health outcomes can
be categorized into two strands of literature; the supply side and the demand side-related studies.
The first strand relates to studies that seek to investigate the effect of provider quality of healthcare
on health outcomes. Mostly, the results of these studies show that good structure and process
quality of healthcare indicators are associated with increased utilization of healthcare (Jung and
Kim., 2020; Liu et al., 2019; Gage et al., 2018; Muriithi, 2013; Mariko, 2003; Lépine and Nestour,
2003; Acharya and Cleland, 2000; Mwabu et al., 1993). Other empirical studies have attributed
patient’s perception of provider quality of healthcare to healthcare demand where facilities with
higher quality of healthcare ratings were utilized more (Wellay et al., 2018; Gage et al., 2018;
Karim et al., 2015; Aggrey and Appiah, 2014; Fotso and Mukiira, 2012; Munga, 2008, Audo et
al., 2005; Sahn et al., 2003; Asteraye, 2002). Perceived quality of healthcare has been linked to the
phenomena of bypassing behavior by the households when seeking healthcare services (Karim et

al., 2014; Aggrey and Appiah, 2014; leonard et al., 2003; Akin and Hutchinson, 1999).

A few other studies in the strand demonstrate the link between provider quality of healthcare and
measures of health. The results largely show that improved provider quality of healthcare was
associated with higher morbidity and/ mortality (Chou et al., 2020; Kruk et al., 2018; Houck et al.,
2004; Battleman, et al., 2002; Gleason et al., 1999; Meehan et al., 1997). Studies with a focus on
child health obtained similar results (Lavy, 1997; Frankenberg, 1995), although the effect was less

clear in some instances (Alderman and Lavy, 1996).
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The second strand of literature relates to the demand side studies which examine the health effect
of preventive and treatment actions at the household level. There is ample evidence of the positive
effects of preventive behaviors such as proper breastfeeding practices (Nigatu et al., 2019; Naser
et al., 2019; Pattison et al., 2019; Khan and Islam, 2017; Grube et al., 2015; Kuchenbecker et al.,
2014; Muchina and Wiathaka, 2010; Ehlayel et al., 2009; Diallo et al., 2009) and appropriate
sanitation practices (Usman et al., 2019; Bawankule et al., 2017; Cronin et al., 2016; Aziz et al.,

1990) on child health outcomes.

Appropriate and timely healthcare seeking behaviour on observation of illness symptoms is
documented in numerous studies as having a positive effect on health outcomes (Spivak, 2018;
Gebreegziabher, Kraft et al., 2009). Likewise, the positive health effects of compliance with
treatment advice through undertaking of simple recommended interventions on health outcomes
is well documented. For instance, studies have associated implementation of simple interventions
such provision of ORS, continued breastfeeding, provision of more than usual food to take and
food to drink with better health outcomes among children suffering from diarrheal episodes

(Yakoob et al., 2011; Brown et al., 2009; Munos, et al., Brown et al., 1995).

The two strands of empirical work clearly demonstrate the stand-alone effect of provider and
healthcare consumer quality of healthcare indicators on health outcomes. Efficacy in production
of health however, requires combined effort between healthcare providers and consumers. In an
environment where majority of child deaths is as a result of preventable illnesses, more research
is necessary to establish if some form of complementarity between provider and consumer quality
of healthcare will improve health outcomes. In recognition of this existing knowledge gap, we

seek to bring together the demand and supply side and explore their interactive effect on child
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health. Thus, this study adds to existing health production theory and empirical work, first, by
adding an interaction term between the supply and demand side quality of healthcare to the health
production function and second, by examining the subsequent synergistic effect of the
interdependency between quality provision at the facility and household levels on child health

outcomes.

4.3  Methodology

4.3.1 Theoretical Framework:

Economic models propose that health capital production is a function of medical care and an
individual’s health behavior(s) (Becker, 2007; Grossman, 1972). In this study, the initial structure
of the theoretical model resembles the classic models of demand for health where the individual’s
decisions are based on maximizing utility. Thus, the utility maximization problem is a function of
health and consumption of other goods which may or may not have an effect on health but directly
affect the utility function (Mwabu 2007; Rosenzweig and Schultz, 1983). Formally, the utility
function is expressed in equation (4.1).

U S UG, H oot een et enenen s, (4.2

Where C is a set of health and non-health related consumption goods and H is health status, in

this case, child health status.

Following Lavy and Germain (1994), we introduce a quality of healthcare variable into the health

production function. We modify this to include a consumer quality of healthcare measure in

addition to provider quality of healthcare. Fundamentally, improvement in health status is an
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outcome of an interaction between healthcare providers and consumers in production of quality

healthcare which in turn is likely to result in improvement of health outcomes.

As an illustration, provider quality of healthcare indicators among others, availability of health
facilities, modern infrastructure, qualified personnel and medicines, while important in improving
health outcomes, cannot be effective if a healthcare consumer does not take the initiative to visit
the facility in a timely manner or even fails to comply with treatment advice. On the other hand,
the latter, would be futile if indicators of provider quality of healthcare are lacking in a health

facility.

From the foregoing, there is some form of complementarity in the process of healthcare production
between the healthcare supply side and the demand side. This study’s theoretical model captures
the interdependency between provider and consumer quality of healthcare in production of child
health, thus providing a modest insight into quality of healthcare interactions that may be important
in health production process. We employ the generalized Leontief production function proposed
by Diewert (1971). Under certain circumstances, this production function results in
complementarity of inputs. Moreover, the model is flexible and can allow for elasticity of
substitution to vary, therefore making it suitable for the case of health production with various
possible combinations of inputs and varied outcomes. For instance, a situation may arise in the
healthcare market where a timely visit and quality health provision such as trained personnel
results in death, while in another instance, a timely and poor quality of healthcare results in better

health outcome.

Formally, the child health production function is expressed in equation 4.2.
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H=H (C;',, Q%,Q;, /(Q;Qi),u) .............................................. (4.2)

Where: H is as defined in equation 4.1. In this study, we focus on child health status. CiH IS
individual i's health related consumption goods. QiF represents provider F quality of healthcare

as observed by individual i and Q; is individual consumeri quality of healthcare.(,/iQ‘FQi ))

describes an interaction between provider F quality of healthcare and consumeri quality of
healthcare. u is the error term which represents a set of unobservable characteristics, for instance

genetic traits.

The household faces the budget constraint in equation 4.3.

| = P,uCy + PyQ 4 Py oy vrvrnesssessssnsssessesssesssssssssssssesessee (4.3)

cu~u

Where; | is household income; p is price of consumption goods that contribute only to utility,

PQ is the price of quality healthcare Q, a variable denoting provider and/ consumer quality of

healthcare measure since we assume that the expenditures for both are incurred by the consumer.
The costs may include user fees, travel cost to the facility, waiting time at the facility as well as

lost earnings by the households in travelling to the facility and in taking care of the sick. p_, is

price of health-related inputs for instance, medical care. The household maximizes equation 4.1
and 4.2 subject to the budget constraint (equation 4.3). Solving the maximization problem yields

the hybrid health demand function of the form:

T T (ST =T =T 0 ) O (4.4)
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4.3.2 Model Specification

4.3.2.1 Structural Model

This section presents a general analytical framework employed in determining the interaction
effect of provider and consumer measures of healthcare quality on child health outcome. While
the structure-process-outcome framework proposed by Donabedian (1988) for assessment of
quality of healthcare was appropriate for definition of quality of healthcare in this study, this was
not employed due to data constraints (Kenya Demographic Health Surveys do not collect data on
provider quality of healthcare). Thus, the study utilises proxies as measures of quality of

healthcare.

Following Lavy and Germain (1994) and others (Lavy and Quigley, 1991; Gertler et al., 1987),
provider quality of healthcare is proxied by healthcare provider first visited upon observation of
child diarrheal illness symptoms. The assumption is that consumers gravitate towards high quality
healthcare providers (Lavy and Germain, 1994). Places of visit could either be a public health
facility (government hospital, health centre or dispensary) or private health facility which includes
a private-for-profit hospital or clinic and a private-not-for profit (mission) hospital. Other options

considered include a visit to a pharmacy and shops.

We define consumer quality of healthcare as a composite index (developed in chapter 3). The
index aggregates selected recommended preventive and treatment interventions that could be
undertaken at individual/household level to alleviate an illness, in this case, childhood diarrheal

illness.
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The proposed provider and consumer quality of healthcare measures are potentially endogenous
and hence the possibility of an endogenous interaction term as well. Endogeneity may arise
because of possible reverse causality between child health outcome and both provider and
consumer quality of healthcare measures. Specifically, the choice of healthcare provider on
observation of child illness and general child health investment behaviors may be influenced by
unobservable variables such as the ‘health mindedness’ of the mother/caretaker. In addition, there
is a possibility of self-selection into forms of care that are perceived to be of high quality by
individuals with poor health indicators as opposed to the less severe cases (Leonard et al., 2003;
Akin and Hutchinson, 1999). Further, the selected components of the consumer quality of
healthcare composite index for example, timeliness in seeking healthcare may also be influenced
by consumer’s perception of the child’s illness severity (Webair and Bin-Gouth, 2013; Nyamongo

and Nyamongo, 2006; Sreeramareddy et al., 2006).

An estimation of the child health model without addressing the endogeneity problem is likely to
bias the estimated coefficients (Green, 2002). The method of Two-Stage-Residual-Inclusion
(2SRI) is utilized to address endogeneity problem because of its suitability in cases where non-
linear relationships exist (Terza et al., 2008; Terza 2017). In addition, its estimator has been found
to be generally consistent when compared to Two-Stage Predictor Substitution (2SPS) estimator

(Terza et al., 2008).

2SRI approach encompasses two steps: in the first step, separate estimation of provider quality of
healthcare, consumer quality of healthcare index and provider-consumer quality of healthcare
interaction auxiliary equations is conducted. Subsequently, the generalized residuals from each of

the estimated equations are obtained. The second stage estimates the child health equation where
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the potentially endogenous variables together with their respective generalized residuals and all
other exogenous variables are included in the child health equation as explanatory variables. A t-
test is then performed on the coefficient of the predicted residuals. A statistically significant
coefficient implies that the potentially endogenous variable is indeed endogenous and thus the IV

estimation strategy should be interpreted.

The instrumental variables chosen in the first stage should be such that they are correlated with the
endogenous variable(s) and uncorrelated with the error term (Green, 2002). In this context, we use
three instruments, that is, distance to nearest community infrastructure (nearest market), annual
average rainfall and an interaction between distance to community infrastructure and average
monthly temperatures. Literature suggests that distance to community infrastructure is an indicator
of the remoteness of a household’s residential area and may influence availability and hence
selection of healthcare provider (Escamilla et al., 2018). Moreover, it is likely to have an effect on
consumer quality of care index through its various components including timely health seeking
behavior. Longer distances coupled with high temperatures is expected to create higher disutility
in travelling to a health facility hence the addition of an interaction term between distance and
temperatures as another instrument. Rainfall generates disutility of travelling to the health facility
in that heavy rains discourage individuals from visiting a health facility (Adhvaryu and
Nyshadham, 2010). It also results in delays in seeking healthcare hence affecting consumer quality
of healthcare measure. Intuitively also, it may lead to implementation of simple interventions at
the household level such as provision of home solutions during diarrheal cases thus positively
affecting quality of care at home. Intuitively, these variables are therefore expected to affect a
child’s health indirectly through their direct effect on both the choice of health facility and the

consumer quality of healthcare composite index.
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To analyse the effect of interaction between provider and consumer quality of healthcare on child
health outcome therefore, we estimate jointly a system of four equations whose dependent
variables are: provider quality of healthcare, consumer quality of healthcare index, provider-
consumer quality of healthcare interaction and child health as measured by child nutritional status,
that is, Weight-for-Age (WAZ). Specifically, the first, second and third equations are auxiliary
equations for provider quality of healthcare, consumer quality of healthcare and provider-
consumer quality of healthcare interaction respectively. The fourth estimation model is the

structural equation for child health production function which is estimated in the second stage.

4.3.2.2 Analytical Model

Equation (4.5) provides the overall structural equation to be estimated.

Hy =7+ 3,QF Q" + > a,Qr 2 +D>.8,Q/" 2 + 0Z + i+ v (4.5)
ij i i

H,, is child nhealth outcome in household j. This outcome is measured using the weight-for-age

Z-score (WAZ).

7,&,a;,0and a; are technical parameters to be estimated. a; are technological parameters which

are unobservable in this case and they indicate the effect of the interaction between provider side

(healthcare provider) and demand side (consumer) quality of healthcare on health outcome. These

parameters are such that a; =a;; and a; >0. The sign of a; determines whether inputs Q;and Q;

are substitutes or compliments.
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Q. is provider quality of healthcare while Q,is individual consumer/caretaker quality of

healthcare index. Z is a vector of control variables including socioeconomic characteristics such
as: mother’s level of education, occupation and wealth index; individual child and maternal
demographic characteristics (mother’s and child’s age, sex of the child, child’s birth order number,
twin birth); and household related characteristics, that is, household location, size and headship

characteristics. ¢ is a random error term and g is unobserved household characteristics or

endowments which are known to households but they do not have control over them for instance

genetic inheritances.

Equation (4.5) was estimated using 2SRI model in Terza (2017) which is presented in equation
(4.6).

Y =exp(Xefle + XoBo F XuBu) T € (4.6)
Where, Y = is the Z-score of weight-for-age (WAZ), X, is a scalar representing unobservable
variables that are potentially correlated with child health, eis the regression error term, X, is a

vector of endogenous variables, X, is a vector of control variables that are uncorrelated with X,

and e, and . is a vector of coefficients.

4.3.3 Description of variables

4.3.3.1 Dependent Variable

The outcome variable is child health outcome as measured by the under-five Weight-for-Age Z-

scores (WAZ). This measure was chosen because a child’s weight can be affected by short-term
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episodes of reduced food intake as well as current illnesses and infections including diarrheal
cases, unlike Height-for-Age (HAZ) which is affected by long-term past malnutrition (McMurray
1996).While Weight-for-Height (WHZ) combines both chronological and short-term malnutrition
and has an advantage over WAZ and HAZ in that it is not dependent on availability of correctly
reported ages, this measure was not used because it had few observations (only 5 percent of the
children reportedly had a very low WHZ). The WAZ Z-scores were computed using STATA
inbuilt zscore06 programme, which converts child’s weight and height into number of standard
deviations that these measures (weight and height) deviate from the median value of the
international reference population for children of the same age and gender. Usually, a Z-score of
minus 2 standard deviations (-2 SD) is used as a cut-off point for all nutrition status where those
children whose WAZ scores is below the cut-off are said to be underweight. Since dummy
variables may lead to loss of useful data, the WAZ score variable is measured as a continuous

variable.

4.3.3.2 Independent variables

Provider-Consumer Quality of Healthcare Interaction Term

The key variable of interest in this thesis is an interaction variable indicating the combined effect
of provider quality of healthcare and consumer quality of healthcare measures on child health. The
interaction term aims at establishing the synergistic effect of the supply side and demand side
quality of healthcare on child health outcomes as indicated by WAZ Z-Scores. Provider quality of
healthcare is proxied by healthcare facility first visited on observation of diarrheal symptoms
among the under-five children while the consumer quality of healthcare is measured by consumer

quality of healthcare composite index.
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On observation of child diarrhea symptoms, mothers/caretakers may decide to seek medication
from various health facilities which could either be privately owned or a public health facility.
Private health facilities include a private clinic, a mission hospital or Non-Governmental
Organization (NGO)). Public health facilities are at different levels of healthcare system and they
include a dispensary, a health centre and a government hospital. Visits to other forms of healthcare
such as shop and pharmacy are also reported in the KDHS dataset and are considered in the
analysis. These options are coded as 1, 2, 3, 4, 5 and 6 representing; other places of first visit
(shops and pharmacy), private hospital/clinic, mission/NGO hospital, dispensary, health centre and

hospital respectively.

The demand side quality of healthcare is indicated by consumer quality of healthcare composite
index. This composite index was constructed based on recommended preventive and treatment
interventions at household level during diarrheal episode among children. The quality of healthcare
index is a continuous variable and ranges between 0 for poor quality of healthcare and 1 for high
quality of care. The expectation is that the interaction of this variable with provider quality of
healthcare measure will have a positive sign, that is, given provider quality of healthcare (health
facility), an increase in consumer quality of healthcare index score results in improvement in child

health.

Control Variables
Control variables including: child characteristics, mother’s characteristics and household related
characteristics were considered as explanatory variables. The choice of these variables was based

on existing theoretical and empirical evidence on factors influencing health outcomes.
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Child characteristics

Child related variables controlled for in the study include: child’s sex, age, single birth and birth
order number. A child’s sex is treated as a dummy variable denoted 1 for a male child and 0
otherwise. The effect of this variable on child health is mixed in existing literature hence an
indeterminate expectation. Age is a continuous variable indicating the child’s current age in years.
It is expected that older children have better health outcomes when compared to the younger ones
in this study. However, an Inverted-U relationship is expected between a child’s age and his/her
health. The variable on whether a child was a multiple birth or single is coded as 1 and 0
respectively. We expect that multiple-birth children are more likely to have poor health when
compared to singleton births. The child’s birth order number variable is measured as a continuous
variable whose expected effect on child nutritional status is negative since earlier-borns tend to

receive more attention relative to later-born children.

Maternal characteristics

Among maternal characteristics considered in the study are age, education level, wealth index and
occupation. Maternal age and its square are measured in years. We hypothesize that an increase in
mother’s/caretaker’s age is positively related to child nutritional status since older mothers have
experiences in attending to their children’s health needs. However, a non-linear relationship is

expected where much older women are expected to have worse child health outcomes.

The mother’s education level variable is categorized into no education, primary, secondary and
post-secondary and is coded as 1, 2, 3, and 4 respectively. It is hypothesized that educated mothers
are capable of making informed choices on matters related to health (Abuya, et al., 2012;

Grossman, 1972), hence a positive association between the variable and child health.
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We also include the wealth quintile/index to which a mother/caretaker belongs as an indicator of
availability of economic resources. Demographic and Health Surveys utilize data on ownership of
housing characteristics, household durable assets, utility and sanitation variables to generate asset-
based proxy indices. These indices are then classified into quintiles and are coded as 1, 2, 3, 4 and
5 for lowest, second lowest, middle, fourth and highest quintile respectively. Belonging to a higher
wealth index as opposed to lowest wealth index is hypothesized to be positively related to child

nutritional status.

Mother’s employment status and occupation is controlled for and coded as 1 if the mother is not
in any form of employment and 2, 3 and 4 if the mother is employed in agriculture,
managerial/professional position or others which could be domestic, manual or services,
respectively. An indeterminate relationship between this variable and child health is expected due

to mixed results observed in empirical studies.

Household characteristics

Among the household related control variables included in the study are headship characteristics
(sex and age), household’s place of residence and household size. The sex of the household head
is coded as 1 for male and O for female. The expected effect of this variable on child nutritional
status is indeterminate as the results are mixed in empirical reviews. We also control for age of the
household head. Higher age is associated with greater experience in health decision making. It is
therefore expected that the age of the household head measured in years is positively related to
child health status. This is however expected to increase at a decreasing rate hence an expected

negative relationship between the square of the age variable and child health.
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The residence variable is coded as a dummy where 1 represents urban residence and O is rural

residence. It is hypothesized that rural residence is associated with poor health largely due to rural-

urban socio-economic differences. The household size variable is continuous and measures the

number of household members. This variable is expected to be inversely related to child health.

Table 4. 2: Summary of Variables and Expected Results

quality of healthcare index

and consumer (demand side) quality of
healthcare measures

Variables Measurement/ Definition Expected
Sign
Outcome Variables
Weight-for-Age (WAZ) A measure of child health (Continuous
variable)
Explanatory Variables
Provider quality of | Dummy (Self-treatment=1, Dispensary=2, | Positive (+)
healthcare/Health facility type Health  centre=3, Hospital=4, Private
clinic/hospital=5; Private mission
hospital=6)
_C%nsumer quality of healthcare | Composite Index (Continuous variable) Positive (+)
index
Provider  quality*  Consumer | Interaction between provider (supply side) | Positive (+)

2=Agricultural, 3=professional/managerial,
4=0thers (domestic, manual and services)

Child’s sex Dummy variable (male=1, Female=0) Indeterminate

Child’s age Age in years (continuous variable) Positive (+)

Child’s age squared Age in years squared Negative (-)

Twin birth tIZ))ur;}wm;)/ variable (twin birth=1, single | Negative (-)

irth=0

Birth order number Continuous variable measuring the birth | Negative (-)
order number of a child

Mother’s age Age in years (Continuous) Positive (+)

Mother’s age squared Age in years squared (Continuous) Negative (-)

Mother’s Education level Dummy  variable (No education=1, | Positive (+)
Primary=2, Secondary=3, Post-secondary=4)

Mother’s Occupation Categorical variable (1= unemployed, | Indeterminate

Wealth index (wealth quintile)

Categorical variable (1=poorest, 2= second,
3=middle, 4=Fourth and 5= Highest)

Positive (+)

Sex of household head

Dummy variable (male=1, female=0)

Indeterminate

Age of the household head Age in year (Continuous) Positive (+)
Age of the household head squared | Age in years squared (Continuous) Negative (-)
Household size Number of household members (Continuous) | Negative (-)
Place of residence Dummy variable (urban=1, rural=0) Positive (+)

4.3.3.3 Data Type and Sources
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This study utilized cross-sectional household survey data from the 2014 Kenya Demographic
Health Survey (KDHS) which is the most recent KDHS dataset. This survey conducted between
May and October 2014 utilized a two-stage sampling design is nationally representative and
covered a total of 40,300 households from 1612 clusters with 995 clusters in rural areas and 617
clusters in urban areas. The dataset was collected using three questionnaires; a household
questionnaire, a questionnaire for women age 15-49, and a questionnaire for men age 15-54 (Kenya

National Bureau of Statistics and ICF Macro, 2015).

Of interest to this study is the individual women questionnaire which collected information on
among other characteristics: maternal education level, area of residence, women’s occupation,
reproductive history, breastfeeding and infant feeding practices, child nutritional status, childhood
mortality, childhood illnesses, mother’s/caretakers health seeking behaviors on observation of
childhood illnesses and implementation of simple recommended interventions on observation of
diarrheal symptoms among the under-five. We utilized the data set labeled “KEBR70FL.DTA”
provided upon request by the Kenya National Bureau of Statistics (KNBS). Besides, providing
information on every child born to interviewed women, the dataset provides detailed information
on household related characteristics including age and gender of the household head and household

wealth index.

The 2014 KDHS also collected geographic coordinates of the sampled clusters. The Geographic
Information System (GIS) data is geographically displaced to protect the confidentiality of the
respondents. The displacement distance was between 0 and 2 km for urban clusters and between
0to 5 km for rural clusters, with a further randomly selected 1% of rural clusters displaced between

0 and 10 km. This data set collected geographic information including distance to nearest
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community infrastructure, average monthly temperatures and average annual rainfall. To enable
utilization of 2SRI approach this data set was merged with the “KEBR70FL.DTA” module using

cluster identifiers.

The 2014 KDHS survey data accessed upon request at https://dhsprogram.com/data/new-user-
registration.cfm. The dataset had initially been subjected to data cleaning, editing, validation and
weighting to ensure representativeness by KNBS and ICF International group before its storage
under the DHS program. This dataset was downloaded in STATA and further data cleaning done

before its utilization in this study.

4.4 Results

4.4.1 Sample Description
The analytic sample summary statistics are presented in Table 4.3. The mean Z- score for WAZ

was -0.74 which implies that an average child aged below five years was 0.7 standard deviations
shorter than the international reference mean. Using a -2 standard deviations cut-off, the overall
prevalence of the underweight among the under-five was 13%. This is close to the figure reported

in the 2014 Kenya Demographic Health Survey which was 11%.

On average, 15% of the under-five children had experienced diarrheal symptoms, two weeks
preceding the survey. Majority of mothers’/caregivers’ (35%) first place of visit on observation of
diarrheal illness symptoms was a dispensary. Other facilities first visited were government health
centres (19%), government hospital (18%), private hospitals and clinics (11%) and mission
hospitals (3%). Still, others (14%) resorted to self-treatment which includes visits to pharmacies,
shops, traditional practitioners and relatives. The distribution of first visits could be informed by
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quality of healthcare aspects such as accessibility (dispensaries are mostly available across the

country).

The average score for consumer quality of healthcare index is 0.51 which generally indicates sub-
optimal consumer quality of healthcare (the ideal score is 1). This could be explained by low
implementation of recommended care on observation of diarrheal illness symptoms. As reported
in chapter three, 52% and 8% of the sick under-five received oral rehydration solutions and zinc
supplementation respectively. It could also be due to poor feeding patterns during an illness
episode where a sick child is likely to take much less fluids and food. Further, the finding could
be explained by other factors that are significantly related to healthcare seeking behavior including

low incomes and education levels among the mothers/caretakers.

Considering the instrumental variables, the mean average annual rainfall in was 1173 millimeters.
The mean distance to the community infrastructure (market) as indicated by travel time by foot
was 257 minutes which translated to about four hours. When converted to kilometers at an average
of 15 minutes per km, it translates to about 17 kilometers which varies from the existing average
of 5km. The variance is explained by the point displacements to conceal the respondent’s identity
in the survey. This is not likely to affect the use of the distance variable as an instrumental variable
since the displacement process results in uniformly distributed displaced distances. The average
annual temperature was 21°C. These variables were transformed into their logarithmic forms to

normalize the positively skewed data.

The under-five children were mostly (98%) from single births indicating higher chances of

survival. They were 2 years of age on average, third-bornes and mostly male (51%). Their
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mothers/caretakers were on average 29 years of age with majority (53%) having primary level of

education and belonging to the lowest wealth quintile (34%). Majority (56%) of the

mothers/caretakers indicated that they were employed in agriculture while 18% were not in any

form of employment. Majority of the households to which the under-five belong were male headed

(70%), resided in rural areas (67%) and had 6 household members on average. The average age of

the household head was 38 years.

Table 4. 3: Sample Description

Variables Number of Mean Standard Minimum Maximum
Observations Deviation

Child nutritional status

Weight-for-age Z-score (WAZ) 18987  -0.74 1.20 -5.97 4.97

WAZ (O=normal; 1=underweight) 18987 0.13 0.33 0 1

Diarrhea Episode

Diarrhea in last two weeks 19889 0.15 0.36 0 1

(Yes=1)

Quality of healthcare (Provider 1954 2.85 1.32 1 6

type)
Self-treatment 1954 0.14 0.35 0 1
Dispensary 1954 0.35 0.48 0 1
Health Centre 1954 0.19 0.39 0 1
Hospital 1954 0.18 0.38 0 1
Private health clinic 1954 0.11 0.32 0 1
Mission Hospital (NGO) 1954 0.03 0.16 0 1

Consumer quality of healthcare 2924 0.51 0.20 0 1

index

Instruments for Endogenous provider and consumer quality of healthcare

Distance to the nearest market 19971 257.33 208.83 1.64 1525.75

(minutes)

Average annual rainfall 19876 1173.2 533.74 115.29 2243

(millimeters) 0

Average annual temperature (°C) 19830 21.17 3.85 11.57 30.49

Child Characteristics

Child sex (male=1) 20093 0.51 0.50 0 1

Child current age in years 20093 2.01 1.40 0 4

Child current age in years squared 20093 6.00 5.85 0 16

Twin birth (Twin=1) 20093 0.02 0.16 0 1

Child’s birth order number 20093 3.41 2.29 1 15

Maternal Characteristics

Mother’s age in years 20093 28.70 6.55 15 49

Mother’s age in years squared 20093 866.75 401.55 225 2401

Wealth Quintile (lowest=1) 20093 1 5
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Variables Number of Mean Standard Minimum Maximum
Observations Deviation
Lowest 20093 0.34 0.47 0 1

Second 20093 0.21 0.40 0 1

Middle 20093 0.17 0.37 0 1

Fourth 20093 0.15 0.36 0 1

Highest 20093 0.13 0.34 0 1
Mother’s education level (No 20093 1.10 0.81 0 3
education=1)

No education 20093 0.22 0.41 0 1

Primary 20093 0.53 0.50 0 1

Secondary 20093 0.19 0.39 0 1

Higher (post-secondary) 20093 0.06 0.24 0 1
Mother’s Occupation 20093 2.67 0.93 1 4
(Unemployed=1)

Not working/unemployed 20093 0.18 0.38 0 1
Professional/technical/Managerial 20093 0.12 0.32 0 1
Agricultural 20093 0.56 0.50 0 1

Others 20093 0.15 0.35 0 1
Household Characteristics
Sex of the household head 20093 0.70 0.46 0 1
(male=1)

Age of household head in years 20092  37.96 12.23 15 95
Age of household head in years 20092 1590.2 1135.23 225 9025
squared 7

Area of residence (urban=1) 20093 0.33 0.47 0 1
Household size (number of 20093 591 2.46 1 23

members)

Source: Author’s computation KDHS, 2014

4.4.2 Bivariate Analysis

The results of cross-tabulations between selected child, maternal and household characteristics and
child nutritional status are presented in Table 4.3. The results show that the underweight under-
five children were mostly from the poorest (56%), male headed (68%) and rural-based (78%)
households. Their mothers/caretakers mostly had primary level of education (51%) were in

professional/managerial employment (53%). Male children (55%) and those from single births

(94%) were more likely to be underweight. The latter finding is explained by the low number of

children from multiple births.

Table 4.3: Under-Five Weight-for-Age (WAZ) by Selected Sample Characteristics
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Variable Categories Normal  Underweight p-value (Pearson

(%) (%) Chi Square)
Education Status No education 78.71 21.29 0.000
Primary 87.63 12.37
Secondary 92.79 7.21
Higher (Post- 96.09 3.91
secondary)
Wealth index Lowest 79.28 20.72 0.000
(Quintile) Second 87.43 12.57
Middle 91.03 8.97
Fourth 92.94 7.06
Highest 95.94 4.06
Mother’s Occupation  Not working 21.92 20.73 0.000
Agricultural 25.90 13.26
Professional/managerial 25.52 53.60
Others 26.65 12.41
Area of Residence Rural 66.00 77.64 0.000
Urban 34.00 22.36
Mother’s age group 15-24 29.31 25.75 0.001
25-34 50.36 51.65
35-44 18.74 21.00
45 and above 1.60 1.59
Child sex Female 50.09 45.12 0.000
Male 4991 54.88
Twin birth Single birth 97.97 94.48 0.000
Twin birth 2.03 5.52
Sex of the household  Male 29.53 32.32 0.004
head
Female 70.47 67.68

Source: Author’s computation KDHS, 2014

4.4.3 Regression Results- Synergistic Effect of Provider and Consumer Quality of
Healthcare on Child Health

This section presents the regression results of the child health model which examined the effect of
interaction between provider and consumer quality of healthcare on child weight-for-age Z-score

(WAZ). We begin by presenting the results for the endogeneity tests.

4.4.3.1 Testing and Addressing the Endogeneity Problem
The potential endogeneity of provider and consumer quality of healthcare measures was tested to

establish if indeed it was present or not. This would then inform the decision on which estimation

176



technique to use between the Ordinary Least Squares (OLS) model and Instrumental Variable (1V)

Approach.

Validity of Instruments

A valid instrument meets the following characteristics: first, it is relevant in that its effect on a
potentially endogenous explanatory variable is statistically significant; second, it is strong, that is,
it has a ‘large’ effect; and third, the instrument is uncorrelated with the structural equation error
term (Mwabu, 2008). The first stage results (presented in Appendix 4A) indicate that there was at
least one statistically significant instrumental variable in each of the reduced form equations. In
model 1, higher amounts of rainfall had a negative effect on consumer quality of healthcare with
an absolute z-value equal to 2.15. This implies that higher amounts of rainfall discourage visits to
a health facility thus indirectly affecting the child health. In the second model (model 2), longer
travel times had a negative effect on probability of a first visit to a hospital, private clinic and
mission with z-values equal to 3.92, 2.39 and 4.02 respectively. For the provider-consumer quality
of healthcare interaction model (model 3), the effect of the distance to community-average
temperature interaction term was positive (z-value=2.69). Therefore, the respective instrumental

variables were relevant.

Since there are multiple (three) potentially endogenous variables, we employ Sanderson-
Windmeijer (SW) multivariate F test of excluded instruments and Kleibergen-Paap LM statistics
to test for weak instrumentation and under-identification (Sanderson and Windmeijer, 2016). From
Table 4.4, the results of these tests were statistically significant suggesting that we reject the null
hypothesis that our instrumentation was weak and under-identified. The Andersen Stock-Write S

statistic was statistically significant. Thus, we do not reject the null hypothesis that the coefficients
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of the endogenous regressors in the structural equation were jointly equal to zero and that the
overidentifying restrictions were valid. Our conclusion is that the instruments were valid and
hence, we proceeded to test whether the potentially endogenous variables were indeed
endogenous.

Table 4. 4:Tests for Validity of Instruments

Test-First Stage Regression Dependent Variable
Performance
Sanderson-Windmeijer F test of excluded instruments: (Prob > F) 5.24** (0.0221)
Kleibergen-Paap rk LM statistic (under-identification) (p-value) 4.18** (0.0410)
Stock-Write LM S statistic Wald weak-instrument-robust inference 25.73 *** (0.0000)
test: (Prob>F)
Sargan statistic (overidentification test) Equation exactly identified

*** p<0.01, ** p<0.05, * p<0.1
Source: Authors computation, 2014 KDHS

The Two Stage Residual Inclusion (2SRI) results are presented in Table 4.5. The absolute t-values
for the coefficients of the healthcare provider type and consumer quality of healthcare index
residuals were low (<1.64) implying that we do not reject the null hypothesis of no endogeneity
problem. The conclusion in this case is that both provider and consumer quality of healthcare
variables are not endogenous. However, the coefficient of the provider-consumer interaction term
was statistically significant (t-value=1.72). Therefore, we conclude that the interaction term was
endogenous and hence the use and interpretation of the regression results of the 2SRI model as

presented in Table 4.5.

4.4.3.2 Regression Results- Child Health Model
The purpose of this study was to test the hypothesis that consumer quality of healthcare can affect
the relationship between provider quality of healthcare and child health. The results of the

interaction effects of provider and consumer quality of healthcare on child health are presented in
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Table 4.5. The results show that the effect of the interaction between provider and consumer
quality of healthcare was positive and significant in all provider/consumer quality of healthcare
combinations. Specifically, the coefficient of the interaction between a dispensary and consumer
quality of healthcare score was 0.816 (z-value=2.12). This implies that an additional unit of
consumer quality of healthcare index score leads to an increase in WAZ score by 0.816 units for a
dispensary. The coefficients for the other three combinations (health center-consumer quality of
healthcare interaction, hospital-consumer quality of healthcare interaction, private hospital/clinic-
consumer quality of healthcare interaction and mission-consumer quality of healthcare interaction)
were positive and statistically significant at 10% level. This suggests that when consumer quality
of healthcare index score increases by one unit, the child WAZ scores increases by 1.404 (z-
value=1.88), 2.05 (z-value=1.83), 2.826; (z-value=1.90) and 3.336 (z-value=1.78) for a health
centre, hospital, private hospital/clinic and mission hospital respectively. The significant effect of
the interaction terms indicates that there is a synergistic effect between provider and consumer

quality of healthcare on child health as indicated by WAZ.

Considering the control variables, child characteristics, mainly twin/multiple births and birth order
number were significant in influencing a child’s health outcome. As expected, the effect of a
multiple birth on child nutritional status was negative. A twin birth decreases the WAZ score by
1.3 (z-value=6.51) when other factors are held constant. A child’s birth order number was
negatively related to a child’s WAZ score. An increase in birth order number by 1 significantly
decreases the WAZ score by 0.3 units (z-value=1.67). This implies that later borne children have

poor nutritional status.
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Among the maternal characteristics, the wealth index variable had a strong significant effect on
child health. Holding other factors constant, mothers in the second, middle, fourth and fifth wealth
index had 1.1 (z-value=2.03), 1.6 (z-value=2.51), 1.4 (z-value=2.25) and 2.6 (z-value=2.36) z-
scores higher respectively when compared to their counterparts in the poorest wealth index
category. Maternal education level was also significantly related to child nutritional status. In
particular, post-secondary education level as opposed to no education increased the WAZ score by
1.7 scores (z-value=1.82). This perhaps reflects the ability of the highly educated mothers to
understand the implication of better healthcare. Primary and secondary levels of education did not

have a significant effect on child health.

As hypothesized, the effect of a household’s place of residence child nutritional status was
positive. Specifically, children in urban-based households had 1.2 (z-value=1.79) higher WAZ z
score when compared to their counterparts in rural areas. Other household characteristics including

household size and headship characteristics did not significantly affect a child’s nutritional status.
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Table 4. 5: Empirical Results on Interaction Effect between Provider and Consumer Quality of

Healthcare on Child Health

Variables Child Health Model
OLS (Basic Model)

Coefficients

2SRI1 Model
t-value Coefficients z-value

Child Characteristics

Child sex -0.162*** -3.05 0.192 0.72
Childs age in years -0.493*** -7.44 0.238 0.40
Child’s age squared 0.0864*** 4.99 -0.00751  -0.09
Twin birth -1.308*** -8.41  -1.258***  -6.51
Birth order number -0.00689 -0.32 -0.257*  -1.67
Mother’s/Caretaker Characteristics
Age in years 0.0271 0.88 -0.00892  -0.23
Age in years squared -0.000330 -0.65 0.00177* 1.89
Mother’s educational level (Reference category=No education
Primary 0.0911 1.12 -0.269  -1.55
Secondary 0.102 0.97 0.404 0.88
Post-secondary 0.217 1.25 1.679* 1.82
Occupation (Reference Category: Unemployed)
Agricultural -0.104 -1.00 0.173 0.58
Professional/Managerial -0.0316 -0.42 0.209 0.93
Others -0.0198 -0.21 -0.120  -0.83
Household Characteristics
Wealth Index/Quintile (Reference Group=Lowest)
Second 0.222%** 2.88 1.122** 2.03
Middle 0.366*** 4.24 1.622** 2.51
Fourth 0.365*** 3.69 1.395** 2.25
Highest 0.578*** 4.66 2.622** 2.36
Place of residence -0.0410 -0.60 1.227* 1.79
Household size -0.0138 -0.98 -0.00776  -0.39
Sex of household head -0.0348 -0.59 0.117 1.34
Age of household head 0.0152 1.15 0.0195 1.10
Age squared -0.000156 -1.12  -0.000317 -1.44
Quality of Healthcare Indicators
Dispensary 0.118 0.30 0.463 1.09
Health Centre 0.148 0.35 0.473 1.01
Hospital -0.0431 -0.10 0.280 0.62
Private Clinic/hospital 0.394 0.87 0.825* 1.72
Mission -0.347 -0.53 0.237 0.27
Consumer quality of healthcare index 0.0182 0.20 -4.070  -1.47
Provider-Consumer Quality of Healthcare Interaction
Dispensary*Consumer quality index 0.0862 0.85 0.816** 2.12
Health centre*Consumer quality index 0.0455 041 1.404* 1.88
Hospital*Consumer quality index 0.0556 0.49 2.050* 1.83
Private clinic*Consumer quality index 0.158 1.30 2.826* 1.90
Mission*Consumer quality index 0.0132 0.07 3.336* 1.78
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Variables Child Health Model
OLS (Basic Model) 2SR1 Model
Coefficients t-value Coefficients z-value

Predicted Provider Quality of Healthcare Residuals

Health center residual 0.490 0.30
Hospital residual 0.501 0.38
Private clinic residual -1.636 -1.13
Mission residual -2.305  -1.34
Predicted consumer quality residual 4.651 1.49
Predicted provider*consumer quality residual -0.638*  -1.72
Constant -1.034* -1.70  -13.41113 -1.30
Observations 1,872 1825
R-squared 0.126
F-Statistic F (33, 1838)*** AIC =3.101193
=8.02 BIC=-11131.25

*** p<0.01, ** p<0.05, * p<0.1
Source: Authors computation, 2014 KDHS

4.4.4 Discussion

A key finding of this study was that the interaction between provider and consumer quality of
healthcare significantly increased the WAZ scores for all provider visited/consumer quality of
healthcare index combinations. Among mothers/caregivers of the under-five children who reported
to have visited a health facility (whether private or public) the interaction term with consumer
quality of healthcare index was strongly associated with child health measure. Thus, we conclude
that a synergy effect exists between consumer quality of healthcare and provider quality of
healthcare. Basically, this novel study established that there is some form of complementarity
between the providers of healthcare and healthcare users in production of quality healthcare which

in turn is linked to improvement in child health.

The negative coefficient of twin birth was corroborated by a number of existing empirical studies
(Ntenda and Chuang, 2018; Kabubo-Mariara, 2008; Uthman et al., 2008). This finding could

perhaps be as a result health risks and developmental problems such as low birthweight, inadequate
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breastfeeding and competition for nutritional intake usually associated with children of multiple
births (Ooki, 2010; Kabubo-Mariara, 2008; Yokoyama, 2004). In addition, we found an inverse
relationship between a child’s birth order number and child nutritional status. This is similar to
results of other empirical researches (Bishwakarma and Villa, 2019; Horton, 1988; Behrman,
1988). These studies relate this finding to competition for available resources including food due

to increased number of siblings and less attention paid to children born later.

This study reports better nutritional status among children whose mothers/caregivers were
wealthier and educated. This substantiates results in other existing studies (Ashagidigbi et al.,
2018; Lartey et al., 2016; Mostafa et al., 2010; Kabubo-Mariara, 2008) where wealth and education
were among significant predictors of child health. Generally, the relationship is explained by
ability to afford healthcare services and the better knowledge on importance of investing in child

health among individuals with higher incomes and education levels respectively.

4.5 Summary, Conclusion and Recommendations

This study sought to examine the interaction effect of provider and consumer quality of healthcare
on child health outcome as measured by Weight-for-height (WAZ). The provider side quality of
healthcare was proxied by the type of health facility first visited by the child’s mother or caregiver
upon observation of diarrheal symptoms. Facility visited could be a public health facility
(dispensary, Health Centre or a hospital) or a privately-owned facility (private clinic or a mission
hospital). Still, others resorted to self-treatment which entails a visit to pharmacies, shops,
traditional healers or friends. A consumer quality of healthcare index was constructed on the other

hand to measure household level quality of healthcare. Undertaking preventive behaviors,
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implementation of simple recommended interventions and compliance with treatment advice are

the main components of the composite index.

The multivariate regression results show that the effect of the interaction term between provider
and consumer quality of healthcare on child nutritional status is significant. The implication of this
is that there is a synergistic effect of the combined effort between healthcare providers and
consumers in production of quality healthcare which in turn translates to better child health
nutritional status. This indicates that if the Kenyan healthcare system focuses on simultaneously
improving supply side and demand side quality of healthcare, it is likely to achieve significant

improvements in child health outcomes.

Socio-economic status as indicated by a higher wealth index and maternal education level
improves the child’s nutritional status. Other variables that were significant in determining child
health were child related characteristics, mainly, a twin birth/multiple birth and birth order number

and a household’s place of residence.

From the findings of this study, we recommend that both provider and consumer related quality of
healthcare should be enhanced so as to ensure improvement in child health status. This can be done
by pursuing an integrated approach to healthcare provision where both producers and consumers
of healthcare should be encouraged to simultaneously produce quality healthcare. In particular, an
improvement of facility quality of healthcare across the country, through better infrastructure and
skilled personnel should be implemented. This should be accompanied by enhanced preventive
behaviors, timely initiation of treatment upon observation of an illness and compliance with

medical advice. Further, there is need strengthen the first tier of Kenya’s healthcare system, that
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is, the community level to include the households since they play a critical role in improving child

health through implementation of simple interventions.

An improvement of household socio-economic status should be pursued through establishment of
income generating activities (both formal and informal) for women across the country. Strategies
aimed at enhancing education levels among women should be developed and/or implemented. In
addition, more awareness should be created among mothers on the biological reasons leading to
poor health among children of multiple births and higher birth orders. This could be done by

healthcare workers at the health facilities and through social media.

185



CHAPTER 5

SUMMARY, CONCLUSIONS AND POLICY IMPLICATION

5.1 Summary

This thesis sought to examine the interaction effect of healthcare provider and healthcare consumer
quality of healthcare on health outcomes as measured by child anthropometric measures, that is,
Weight-for-Age (WAZ). The thesis addressed three objectives as follows: first, we examine
provider quality of healthcare in Kenya while investigating its determinants. Second, we establish
the determinants of an innovatively developed measure of consumer quality of healthcare-the
consumer quality of healthcare composite index. Lastly, we explored the effect of the interaction
between these quality of healthcare measures, that is, provider and consumer quality of healthcare
on child nutritional status. These objectives form distinct chapters of the thesis, namely, chapters
two, three and four respectively. Chapter one introduces the thesis while chapter five presents a
summary of the thesis’ findings, conclusions and policy implications of the study findings, as well
as limitations and suggestions for further research. The study utilised two sets of data; 2018 Kenya
Health Service Delivery Indicators survey data to address objective one and the 2014 Kenya

Demographic Health Survey (KDHS) data to address objectives 2 and 3.

The thesis was motivated by the fact that existing theoretical and empirical literature are inclined
to separate effects of provider and consumer quality of healthcare on health. Yet, in reality,
successful production of health requires combined effort in production of quality healthcare by
both the suppliers and consumers of healthcare-the concept of co-production. Following this

understanding, this study sought to interact provider and consumer quality of healthcare measures
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and to investigate the effect of this interaction on child health. It is also important to understand
the environment in which production of quality healthcare takes place, hence the focus on provider

and consumer quality of healthcare in the thesis.

In assessing the environment in which healthcare takes place, we sought to examine the
determinants of provider and consumer quality of healthcare in objectives one and two
respectively. Specifically, the first objective of the thesis examined provider quality of healthcare
in Kenya. The outcome variable was measured using a process quality of healthcare indicator;
health worker accuracy in illness diagnosis for two common childhood illnesses, that is, severe
dehydration and pneumonia. The generalized ordered logistic regression results show that
healthcare provider education and training had a significant effect on the ability to arrive at correct
diagnosis of childhood illness; higher cadres, high level of education and IMCI training was
associated with likelihood of arriving at a correct diagnosis of all the presented childhood illnesses.
Also, being male causes a positive coefficient of the ability to provide quality healthcare. Health
facility characteristics, mainly, higher facility tier, government ownership and urban location were

particularly significant for provision of high-quality healthcare.

The second objective examined the factors that influence consumer quality of healthcare as proxied
by consumer quality of healthcare composite index. The dependent variable was developed based
on implementation of recommended simple preventive and treatment interventions at the
household level. Results from estimation of an OLS regression model found that child
characteristics, mainly older children, being a twin increases consumer quality of healthcare index

scores. Mother’s/caregiver’s belonging to higher socio-economic status had better consumer
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quality of healthcare scores with the results indicating that higher education levels and higher
wealth index increased consumer quality of healthcare index scores as opposed to no education at

all, poor wealth and being unemployed respectively.

The third objective brings the demand side and the supply side together and seeks to establish the
interaction effect of provider and consumer quality of healthcare on child health outcomes. From
the 2SRI regression results, the coefficient of the interaction term is positive and significant which
implies that when provider quality of healthcare is accompanied by consumer quality of healthcare,
there is a synergistic and positive effect on child health. Among control variables, child
characteristics among them twin/multiple births and birth order number were found to be important
determinants of child health. Among the maternal related characteristics, the wealth index variable

was key in improving child nutritional status.

5.2 Conclusions

Improvement in child health requires combined effort between the supply and demand side. The
synergistic effect of the combined effort between healthcare providers and consumers will yield
better child health outcomes. While still focusing on improving quality of healthcare at the facility
level, there is need for greater involvement of healthcare consumers in the quality of healthcare
production process. Thus, active partnership between providers and consumers of healthcare is
necessary for enhanced production of health outcomes among the under-five. This will in the long

run reduce the disease burden and healthcare costs.
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Our analysis of the environments in which healthcare takes place reveals that health worker
training influences provider quality of healthcare in that, health workers with higher level of
education, in higher cadres and who had been trained in IMCI had higher diagnostic accuracy as
opposed to their counterparts with no education, in lower cadres and with no training in IMCI
respectively. In addition, facility tier, ownership and location affect provision of quality healthcare.
At the same time, the results of the demand side analysis point to the importance of socioeconomic
indicators such as education and wealth index in improving consumer quality of healthcare score.
Child related characteristics including age and twin status also influence quality of healthcare at

the household level.

5.3  Policy Recommendations

The results of this thesis offer important policy options for improving child health in Kenya by
addressing quality of healthcare. First, strategies to improve quality of healthcare should
simultaneously address both the supply and demand side. The findings suggest that there is a
significant effect of the interaction term between provider and consumer quality of healthcare.
That is, given provider quality of healthcare, better consumer quality of healthcare will lead to
better child health outcomes. The government should therefore employ a concurrent approach to

improve quality of healthcare in the country.

A first step would be to review the existing healthcare system to include the family/household
level. As it is, the system’s lowest level of healthcare is community level which is mainly
concerned with delivery of services at the community level. This implies that the role of

household/individual families in the healthcare system is ignored hence the need to include them
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at the lowest level of healthcare. A second strategy would entail enhancing infrastructure at the
lowest level of healthcare, that is, the dispensaries. This level plays a significant role in provision

of healthcare in the country, as it constitutes the majority of healthcare facilities across the country.

Strategies to improve quality of healthcare should target the environments in which healthcare
takes place; that is, at the facility level (provider quality of healthcare) and household level
(consumer quality of healthcare). This study established that there were quality gaps in provision
of quality healthcare as indicated by inability of some healthcare providers to accurately diagnose
some common childhood illnesses. To address this challenge, the government should facilitate
targeted trainings especially among the lower level cadres. This will not only enhance provider
quality of healthcare but also ensure effective implementation of the task shifting strategy in
Kenya, given that the lower level cadres are tasked to undertake the role of doctors especially in
rural areas. In addition, a strategy to recruit, deploy and redistribute health workers should be

developed in consultation with County governments.

At the household level, implementation of simple recommended interventions which include
preventive, and treatment measures should be encouraged through intensive awareness campaigns
and education. This should be done though the healthcare providers whenever they are in contact
with the patients and also through the media. Healthcare providers should advice healthcare
users/patients on effective preventive and treatment interventions. Different forms of media should
be utilised to reach a wider audience. There is need for sustained Free Primary Education policy
and the recently introduced Free Secondary to ensure that more girls attain higher education levels

and in turn boost quality healthcare among consumers. On the same note, the affirmative action

190



on the vulnerable groups should be fully implemented and monitored to ensure that women benefit

from the programme hence leading to improved livelihood among these women.

To improve both provider and consumer quality of healthcare, policy should also be directed
towards enhancing infrastructure especially in the rural areas. This will address the negative effect
of location on both measures of quality of healthcare. Balanced infrastructural development will
not only address the skewed distribution of higher cadres of healthcare but will also promote

appropriate and timely health seeking behaviors.

5.4 Areas of Further Research

In investigating factors affecting consumer quality of healthcare, this study focusses on children
who suffered from diarrheal episodes. Yet, besides this illness, children suffer from other illnesses
including malaria and respiratory tract infections which are also preventable and could be
addressed using simple preventive and curative interventions at the household level. 1t would be
important therefore to understand what really happens when such interventions are combined with

various measures of facility quality of healthcare.

The study also suffers from use of proxy variables as measures of quality of healthcare. It would
be interesting to interact quality of healthcare variables such as time at the facility versus delay
before seeking healthcare to establish whether there would be a significant effect on health

outcomes.
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Appendices

Appendix 2A: Areas of Healthcare Quality in the IOM Framework

Domain

Definition

Safety

Patient safety when interacting with the health care system. It specifically includes safety
related to diagnosis of conditions (missed diagnoses and incorrect diagnoses), treatment errors,
and safety from injury in health care settings.

Effectiveness

Provision of appropriate health services based on a scientific understanding of the risk and
benefits associated with care. It includes measures of overuse and underuse and can be applied
across the spectrum of care, (ie, preventive, acute, and chronic care and care for specific
conditions).

Patient- Patients’ experiences of care and the presence of an effective partnership among patients,

centeredness providers, and their families. These interactions allow for medical decisions that respect
patients’ views and provide them with education to make decisions and participate in their own
care.

Timeliness Minimizing delays in accessing the medical system, delays within the medical system, and
delays in coordination between different components of the medical system.

Efficiency Minimizing waste of equipment, supplies, ideas and energy

Source: Institute of Medicine, 2001.
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Appendix 3A: Key Family Practices (Related to Diahrreal Prevention and Treatment)

Key Family Practices

Activities

Promotion of growth and development
of the child

eBreastfeed exclusively for the first six months;

eFrom six months, continue breasfeeding while giving quality
complementary foods to two years or longer;

eEnsure a child receives enough micronutrients — such as vitamin A,
iron and zinc — in their diet or through supplements;

Disease prevention

eDispose of all faeces safely, wash hands after defecation, before
preparing meals and before feeding children;

Appropriate care at home

eContinue to feed and offer more fluids, including breast milk to
children when they are sick;
oGive sick children appropriate home treatment for infections;

Care-seeking outside the home

eRecognize when sick children need treatment outside the home and
seek care from appropriate providers;

eTake children to complete a full course of immunization before their
first birthday;

eFollow the health provider’s advice on treatment, follow-up and
referral;

Source: WHO, 2004
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Appendix 4A: First Stage Results

Variables

First Stage Results

Model 1 (Consumer
Quality of

Model 2 (Provider Quality of Healthcare)

Model 3 (Provider-
Consumer quality

Healthcare) Self- Health Centre Hospital Private Clinic Mission of Healthcare
treatment/others interaction)
Coefficients | z- Coefficients z- | Coefficients z- Coefficients z- Coefficients z- Coefficients z- Coefficients z-
value value value value value value value
Child Characteristics
Child sex 0.110*** | 3.52 -0.0641 | -0.43 -0.0160 | -0.12 0.0854 | 0.58 -0.0151 | -0.09 -0.119 | -0.38 0.228 | 0.98
Childs age in years 0.300*%** | 7.74 0.138| 0.73 0.00723 | 0.04 -0.0786 | -0.43 0.0670| 0.32 -0.567 | -1.49 0.989*** | 3.51
Child’s age squared -0.0387*** | -3.75 0.0126 | 0.26 0.00327 | 0.08 0.0207| 0.43 0.00390 | 0.07 0.171*| 1.77 -0.116 | -1.60
Twin birth 0.0877 | 0.91 -0.248 | -0.58 0.274| 0.76 -0.410 | -0.84 -0.779 | -1.19 -0.223 | -0.27 0.442| 0.71
Birth order number -0.0439*** | -3.41 0.190*** | 3.16 0.00950 | 0.17 -0.0193 | -0.31 0.0161| 0.24 0.0422| 0.35 0.0674| 0.75
Mother’s Characteristics
Age in years 0.0221 | 1.23 -0.0808 | -0.94 -0.0131 | -0.17 0.0944 | 1.04 -0.117 | -1.25 -0.0629 | -0.37 0.169| 1.19
Age in years squared -0.000125 | -0.43 0.000389 | 0.27 0.000215| 0.17 -0.00154 | -1.01 0.00210| 1.38 0.00125| 0.46 -0.00325 | -1.39
Education Level (Reference Category=No education)
Primary 0.175*** | 3.21 0.453* | 1.74 -0.185 | -0.86 -0.0893 | -0.36 -0.661** | -2.31 -0.497 | -1.08 1.503*** | 3.70
Secondary 0.306*** | 4.54 0.320| 0.98 -0.322 | -1.15 -0.243 | -0.80 -0.0776 | -0.23 -0.812 | -1.26 1.677*** | 3.44
Post-secondary 0.353*** | 3.66 0.641| 1.10 -0.123 | -0.22 0.0823| 0.16 0.750| 1.48 0.431| 0.50 0.551| 0.68
Wealth quintile/Index (Reference Category =Lowest)
Second 0.159*** | 3.32 -0.151 | -0.69 0.214| 1.16 0.541** | 241 0.509*| 1.87 -0.397 | -0.66 -0.333 | -1.01
Middle 0.128** | 2.40 0.377| 1.54 0.540** | 2.53 1.101*** | 4.48 1.113*** | 3.84 0.745| 1.42 -1.013*** | -2.77
Fourth 0.201*** | 3.46 0.412| 151 -0.0621 | -0.23 0.441| 1.56 0.947*** | 2.97 0.508 | 0.87 0.0735| 0.17
Highest 0.200*** | 2.84 0.690*| 1.85 -0.401 | -0.94 1.426*** | 4.26 1.693*** | 4.48 0.807| 1.19 -1.359** | -2.48
Occupation (Reference category=unemployed)
Agricultural 0.202*** | 3.31 0.135| 0.44 -0.159 | -0.64 -0.770** | -2.55 -0.0594 | -0.17 0.0243| 0.04 1.122** | 2.53
Professional 0.145*** | 3.45 0.271| 1.17 -0.180 | -0.96 -0.413** | -2.08 0.226| 0.92 -0.0564 | -0.14 0.819** | 2.42
Others 0.160*** | 2.91 0.237| 0.84 -0.0791 | -0.34 -0.264 | -1.06 -0.155 | -0.50 -0.749 | -1.18 1.353*** | 3.26
Household Characteristics
Place of residence 0.0370 | 0.87 0.721*** | 3.51 0.199| 1.00 1.732*** | 9.15 0.738*** | 3.26 1.395*** | 3.40 -1.688*** | -5.10
Household size -0.00226 | -0.29 -0.0355 | -0.93 -0.0717** | -2.00 -0.0143 | -0.36 0.00484 | 0.11 0.0162| 0.20 -0.0256 | -0.45
Household head sex 0.0201 | 0.58 -0.176 | -1.07 -0.00912 | -0.66 -0.108 | -0.66 0.118| 0.63 -0.0690 | -0.20 -0.0143 | -0.06
Household head age 0.0126* | 1.71 -0.00335 | -0.09 -0.0211| 0.91 -0.0447 | -1.23 0.00629 | -0.35 -0.0590 | -0.75 0.0009| 1.60
Household head age -0.000125 | -1.61 0.000158 | 0.41 0.000301 | 1.70 0.000480 | 1.25 -0.000185| 0.13 0.000624 | 0.77 -0.000758 | -1.27
squared
Log of average annual -0.234** | -2.15 0.267 | 0.50 0.780*| 1.70 1.876*** | 3.72 0.865| 1.54 1.858* | 1.72 -2.626*** | -3.13
rainfall
Log of travel time to 0.0683* | 1.86 -0.232 | -1.28 -0.151 | -0.92 -0.665*** | -3.92 -0.459** | -2.39 -1.337*** | -4.02 0.795*** | 2.96
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Variables

First Stage Results

Model 1 (Consumer
Quality of

Model 2 (Provider Quality of Healthcare)

Model 3 (Provider-
Consumer quality

Healthcare) Self- Health Centre Hospital Private Clinic Mission of Healthcare
treatment/others interaction)
Coefficients z- Coefficients z- Coefficients z- Coefficients z- Coefficients z- Coefficients z- Coefficients z-
value value value value value value value

Child Characteristics
nearest market
Log of distance*average 0.175| 1.63 -0.398 | -0.75 -1.015%* | -2.23 -1.788*** | -3.60 -1.005* | -1.81 -1.870* | -1.77 2.224*** | 2.69
annual temperature
Constant -6.080*** | -7.75 3.911| 1.03 8.256** | 2.48 12.32*** | 3.40 8.985** | 2.25 18.65** | 2.43 -32.16*** | -5.42
Observations 2,860 1,906 1889
R-squared 0.0817 |
F-Statistic AIC =6.06298 LR Chi2(125) = (498.74) *** AIC=6.06298

BI1C=32175.59 BIC=32175.59

Source: Authors computation, 2014 KDHS

Standard errors in parentheses
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*** p<0.01, ** p<0.05, * p<0.1
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