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Abstract: The aim of this investigation was to analyze socioeconomic determinants of National Hospital Insurance Fund
Health contributions and absorption. The investigation was conducted in two study areas; the 47 counties and NHIF. First, the
investigation targeted the 47 County Governments in Kenya. The study collected secondary data on the socioeconomic
variables including; level of education, level of income and GDP from the respective 47 counties in Kenya collected from the
Kenya Economic Review (2014-2020). The second investigation area was NHIF where collecting the annual audited financial
statements from the NHIF between 2013/2014 — 2019/2020 financial years obtained from Kenya Auditor General, a total of 7
years resulting into 329 observations. The investigation employed a mixed research design, descriptive research design and
casual-correlation research design. Findings on the relationship between educational level and income the socioeconomic
determinants and NHIF contributions, the study established significant relationship between county education level (r=0.2813,
p=0.010), counties income (r=6.3706, p=0.048) and NHIF contributions. Therefore the hypothesis HO; that individual
socioeconomic factors among the 47 counties in Kenya do not significantly influence NHIF contribution was rejected. On the
other hand, findings on the relationship between socioeconomic determinants and NHIF absorptions, at individual
socioeconomic determinants level significant relationship between education level, the study established significant
relationship between county education level (r=0.02863, p=0.007), counties income (r=6.3906, p=0.040) and NHIF
absorptions. Therefore the hypothesis HO, that individual socioeconomic factors among the 47 counties in Kenya do not
significantly influence NHIF absorption was rejected. Further findings on relationship between combined socioeconomic
determinants and NHIF contributions established that all the determinants including counties GDP had significant relationship
with NHIF contributions (Counties education level r=0. 02708, p=0.015, counties income level r=0. 0220, p=0.005, counties
GDP r=-1.17749, p=0.015). The hypothesis HO; that the combined socioeconomic factors among the 47 counties in Kenya do
not significantly influence NHIF contribution was rejected. Concerning the relationship between the combined socioeconomic
determinants and NHIF absorption, the study also established that all the determinants including counties GDP had significant
relationship with NHIF absorptions (Counties education level r=0.02766, p=0.010, counties income level r=0.0224, p=0.003,
counties GDP r-1.207783, p=0.010). The hypothesis HO, that the combined socioeconomic factors among the 47 counties in
Kenya do not significantly influence NHIF absorption was rejected.
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priority [1]. In order to achieve UHC, countries need to increase
the scope of services they provide their citizens, extend
population coverage through a prepayment mechanism, and
reduce the proportion of direct costs that citizens pay for

1. Introduction

Low and medium-income countries (LMICs) are increasingly
adopting universal health coverage (UHC) as their health policy
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accessing health care services. Kenya is committed to achieving
the UHC commitment by 2022.

There are a variety of health funding initiatives in Kenya,
funded by government (national and county) tax revenues
and donor support, the National Hospital Insurance Fund
(NHIF) through member donations, private health insurance
companies through member contributions and out-of-pocket
spending by individuals at points of service. Health care
procurement is carried out by (1) supply-side grants to public
facilities by national and county governments, such as county
health departments providing county hospitals with line
budgets to finance the delivery of services within the county
to residents; (2) the procurement and payment by the NHIF
of services rendered to its registered members by public and
private health facilities in Kenya; and (3) the contracting and
payment by private health insurance companies of services
rendered to their registered members by private health
facilities [2].

In Kenya, the National Hospital Insurance Fund (NHIF)
system is also a more competitive health insurance scheme
that offers cost insurance that is considerably lower than the
fair actuarial price for most socio-economic classes in the
world [3]. Since Kenya and individual counties, especially
through the NHIF, are pushing for expanded insurance
coverage, it is important to understand the entire scope of use
in order to ensure its effectiveness in achieving its intended
goals of Universal Health Care (UHC). In 1998, an Act of
Parliament, which was later amended in 2012, established
NHIF as a state corporation (Republic of Kenya, 2012). It
raises funds mainly through member contributions, which are
statutory deductions from persons employed in the formal
sector (based on income levels) and voluntary (flat rate) for
persons employed in the informal/self-employed sector. The
NHIF committed itself in its strategic plan for 2014-2018 to
increasing coverage in the informal sector and among
indigent communities through government funding [4].

The government declared UHC as one of its 'Big Four'
agenda, an elaborate roadmap for the country's development
in the period 2018-2022. NHIF has been adopted as one of
the vehicles to achieve UHCC with a target of 100 percent
coverage by 2022 (Government of the Republic of Kenya,
2017), as well as a 50 percent drop in out-of-pocket spending
by the same year [5]. However, despite the involvement of
the NHIF in the nation for more than five decades and many
policy recommendations, coverage appears to be weak.

Literature and government sources record varying
coverage. Sessional Paper No. 7 on UHC reported 25 percent
coverage. In the strategic analysis conducted to assess the
efficacy of the NHIF in relation to its current mandate,
several weaknesses were identified. The strategic analysis
showed, among others, that the health insurance coverage of
the NHIF in Kenya was low and that high attrition rates
characterized informal sector involvement [6]. The study also
highlighted that the NHIF was inefficient, with a benefit
payout rate of 55 percent and a 45 percent share of operating
costs in 2010.8. The report presented recommendations for
changes in five key areas of the NHIF: (1) the political and

regulatory framework, (2) governance, (3) financial
sustainability, (4) performance and (5) quality. Interested
readers can refer to the study for more details about its
findings and recommendations. Since then, the NHIF has
embarked upon several changes.

NHIF membership is mandatory for individuals in the
formal sector and optional for individuals in the informal
sector, the strategic review suggested that attempts to scale
up NHIF coverage should focus on enrolling individuals in
the informal sector [2]. International experience has shown
that few nations have made substantial progress towards the
UHC on a voluntary basis [7]. Like other LMICs, Kenya has
a large proportion of informal sector workers. Furthermore,
the proportion of enrolled individuals in the informal sector
who subsequently did not renew their membership in 2017
was 73 percent, suggesting a high attrition rate [8].
Registration and protection of the informal sector using the
voluntary participation method is problematic for several
reasons. First, a substantial proportion of informal employees
are less well-off in comparison to formal sector workers and
thus have a lower capacity to pay for health insurance [9].
Secondly, because the informal sector is not organized into
large groups, it is difficult to hire, control and collect regular
contributions in a cost-effective administrative manner.
Membership and premium payments are also largely
voluntary, leading to poor acceptance and poor retention [10].
Third, the salaries of employees in the informal sector are
always unpredictable [11], making it difficult to obtain
premiums and rising attrition rates consistently.

Over the past eight years, the Kenyan government has
initiated various changes, using the policy roadmap used to
strengthen the NHIF's ability to deliver the UHC promise to
Kenyans. In an empirical study, the researchers analyzed the
socioeconomic determinants of the contributions and
absorption of National Hospital Insurance Fund Health
among the counties in Kenya. As far as the present socio-
economic drivers of NHIF and county contributions in Kenya
are concerned, the study contributes to the health economics
and policy body. The findings of this study refer not only to
Kenya, but also to other contexts of the LMIC which have or
are planning to implement a framework for health insurance
contributions.

In 2015, the World Bank estimated NHIF coverage to be
18% [12], while the Kenya Integrated Household Budget
Survey 2015/16 reports that national insurance coverage is
19% (Kenya Integrated Household Budget Survey 2015/16)
[13]. The Kenya Institute for Public Policy Research and
Analysis reported in its March 2018 Policy Monitor that the
Fund had about 6 million registered members, i.e. about 15
percent of Kenyans, benefiting approximately 36 percent of
the population, given that there were an average of 3
dependents for each registered member. The information was
gathered from the NHIF database. Embu's health insurance
study focused largely on population subgroups, such as
pregnant women [14], with an overall low coverage of 33.5%
(Ministry of Health, 2015).

Although the de jure NHIF benefit package was
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comprehensive, it was argued that the spectrum of benefits
enjoyed de facto by its members was limited because certain
services were often not accessible from health care providers
that NHIF had contracted to provide services to its members
[15]. The expansion of the incentive package for both the
CSS and the national system, along with equity implications,
increases service reach. Given that membership between the
informal sector and the disadvantaged is unlikely to increase
significantly in the NHIF, only formal sector workers will
benefit from the increase in the benefit package. Although
the de jure NHIF benefit package was comprehensive, it was
argued that the spectrum of benefits enjoyed de facto by its
members was restricted because some services were often not
available from health care providers contracted by NHIF to
provide services to its members [15]. The extension, along
with equity implications, of the incentive package for both
the CSS and the national scheme increases the scope of
operation. Given that membership between the informal
sector and the disadvantaged is unlikely to increase
significantly in the NHIF, only the formal sector workers will
benefit from an increase in the benefit package. Health care
facilities have also been shown to devote services to civil
servants preferentially by founding, staffing, and equipping
special clinics for civil servants in hospitals at the expense of
the rest of the service areas serving non-civil servants and
treating civil servants preferentially by enabling them, for
example, to jump queues at the expense of non-civil servants
[15].

The NHIF's fragmented risk pools also contribute to the
inefficiency of the NHIF. The NHIF operates three schemes
(CSS, the national scheme, and HISP), each of which
provides different benefit packages [15]. Although all of
these packages provide inpatient and outpatient care, there is
a significant difference between them [15]. The different
benefit packages and heterogeneity of risk pools weaken risk
sharing and revenue cross-subsidization (MoH) (2017), This
results in higher risk-adjusted cost coverage than under a
larger pool would have existed, thereby jeopardizing
technical efficiency [11].

Socioeconomic factors were shown to determine the use of
health insurance. Studies in many low-and middle-income
countries such as Kenya, Zimbabwe, Nigeria and China, for
example, have recorded age, level of education and job status
as affecting the use of insurance [16-20]. The degree of
education was also shown to be correlated with the use of
health insurance by Nguyen et al in a cross-sectional study in
Vietnam, where they conducted a household survey (2012).
Household size and residence (urban vs. rural) were
significantly associated with health insurance coverage
according to research in Taiwan by [21]. Several studies have
also shown in many low-and middle-income countries such
as Sri Lanka, Taiwan, India, Kenya, Ghana and China that
the higher the wealth index, the greater the likelihood of
being in a health insurance system [16, 20-24].

Research on community members' use of the National
Hospital Insurance Fund in Embu County, Kenya, found that
the use of NHIF is low in Embu County. As in many low-

and-middle-income contexts, even among those registered
with the NHIF, out-of-pocket spending remains the dominant
mode of payment for health services in this category.
Sociodemographic characteristics decide the use of NHIF,
particularly employment and wealth status [25]. The present
research filled the study gap by analyzing the socioeconomic
determinants of the usage of NHIF among the 47 Kenyan
counties on the basis of panel data analysis and the findings
presented in the results and discussions section. This study
was based on sociodemographic determinants and used the
primary method of data collection.

Determinants of the socio-demographic and health system
were found to influence the use of NHIF. While efforts were
made to increase NHIF coverage in the informal sector and in
the poor and indigent sectors, enrollment was still more
prevalent in the workforce and low in the lower income
quintiles. Obstacles to the health system's use of the NHIF, in
particular premium rates, incomplete information and
difficulties obtaining the services needed, threaten to undo
the gains made so far in health insurance and universal health
coverage. These findings will help to define measures to
enhance NHIF's utility and effectiveness [25]. With almost
500 accredited health facilities throughout Kenya, the NHIF
is reputed to be Kenya's most widely available medical
coverage to date, especially for inpatient benefactors [16].
workers' wages in the informal sector are frequently volatile
making it difficult to consistently receive premiums and
increasing attrition rates [17]. International experience has
shown that few countries have made significant progress on a
voluntary basis towards the UHC [18]. The experience in
Kenya is that Health insurance centered mainly on population
subgroups, such as pregnant women [19]. NHIF could only
cover but limited services demanded by members [20].

From community health care, public providers are tiered:
dispensaries, health centers, municipal hospitals, all run by
county governments and finally national referral hospitals.
According to the National Health Insurance Fund, 15 percent
of Kenya's total population is covered by NHIF, which is
about 88.4 percent of all individuals with health insurance in
Kenya (2018). The number of principal members, including
dependents, has risen from 4.7 million (2013/2014) to 7.6
million (2017/2018), which translates into approximately 30
million members. Membership in the NHIF is obligatory for
all workers in the formal sector and is optional for the
informal sector [4].

All Kenyans who have reached the age of 18 years have
the NHIF available. The minimum salary from which
donations are made has been raised to KES 5,999 and KES
150 contributions per month. For those earning more than or
equivalent to KES 100000, the top donation of KES 1,700
was set as of 1 April 2015 [4]. This has increased premium
contributions fivefold. Contributions from KES 160 to KES
500 per household in the informal sector have been raised
[4]. This increase in donations follows an enhanced reward
program. The benefit package includes outpatient care and
other services, such as health promotion and screening for
diseases [26].
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The NHIF's mandate is to provide all enrolled citizens,
including their dependents, with social health insurance
coverage in accordance with the 1998 NHIF Act. While the
NHIF has covered those in the informal sector and the
indigent community in recent years, the law requires those
employed in the formal sector to register with the NHIF.
Payments are made on the basis of a capitation, based on the
number of persons enrolled in a particular facility. The NHIF
website further indicates that the headings per beneficiary are
between KES 1000 and KES 1400, respectively [27]. All
forms of health facilities are certified by the Fund, including:
national referral hospitals; county hospitals; health centers;
clinics; specialist clinics; centers for imaging and laboratory
diagnostics; pharmacies; and licensed drug dispensing outlets
(ADDOs).

In Kakamega District, Kenya, in a study on strategies to
improve the use of Informal Sector Communities' National
Hospital Insurance Fund Scheme for Medical Cover. The
results revealed that the NHIF's perceived negative attitude
was due to inadequate marketing tactics, insufficient
awareness of the insurance functions of the NHIF's medical
scheme, as well as negative media advertisements about the
NHIF's poor management. Furthermore, most participants
perceived the design features of the scheme as an obstacle to
participation. Both study participants saw the NHIF approach
as beneficial. The insured were less satisfied with the care
given them, according to the survey [28].

The NHIF scheme was seen by the participants as helpful
in promoting access to health care for individuals in the
informal sector. Both the protected and uninsured
respondents seemed to recognize the efficacy of the NHIF
method in accessing health care. Findings from the FGDs
have shown that a number of individuals in the informal
sector can use the NHIF system to access health services.
However, rigid system design features and insufficient
awareness of the NHIF's insurance position seem to hinder
involvement in the scheme, the poor image of the structure
and the poor outreach campaigns of the scheme. The low
participation in the NHIF scheme, particularly when
members of the NHIF scheme still have high out-of-pocket
expenses, such as travel costs to accredited health facilities,
buying medicines such as non-members of the scheme and
inflexible scheme design features such as rigid deadlines for
paying contributions, can be explained by unmet health care
needs for NHIF members [28]. This finding confirms the
findings of a similar study which revealed that the design
features of the NHIF system were an obstacle to the
registration of people living in the slums of Nairobi, Kenya
[16].

Problem Statement

Analytical work on equity in developing/less developed
nations (LDCs) has become more common since the
beginning of the 2000s. An review of the literature provides a
number of findings on the equity of the multiple sources of
health care financing. First, while out-of-pocket payment
(OOPP) is commonly accepted as a regressive source of
funding for health care in DCs, findings in LDCs are not as

reliable [29]. The investigator set out to investigate the social
determinants of health contributions and use of the National
Hospital Insurance Fund in Kenya due to conflicting health
care financing results. The fund had 7.6 million (2017/2018),
according to the NHIF, of which about 99 percent was
covered by formal sector workers. This means that about 30
million beneficiaries are covered, with an average family size
of four individuals. From 2013/2014 to 2017/2018,
membership grew dramatically from 4,7 to 7,65 million
members. In the same period, the contribution of the National
Scheme members increased from 29.8 billion to 32.9 billion,
and outpatient services expenditure increased by 48% (5.07
billion to 7.5 billion Kenyan shillings) [30]. These figures
include representatives of the 47 counties in Kenya who are
contributing to the NHIF and who are also benefiting from
the formal employment or informal sector NHIF
(absorption). These members are affected by various
socioeconomic factors in their decision to contribute to the
NHIF and also have an understanding of how their
contributions should be used (absorption). The degree to
which these socio-economic determinants influence both
their contributions to the fund and their understanding of the
use (absorption) of NHIF is an interest in research in health
economics that has been addressed in the current study and
the results discussed in section 3 of this paper.

The investigation tested the following hypotheses; HO;:
Individual socioeconomic factors among the 47 counties in
Kenya do not significantly influence NHIF contributions.
HO,: Individual socioeconomic factors among the 47
counties in Kenya do not significantly influence NHIF
absorption. HO;: The combined socioeconomic factors
among the 47 counties in Kenya do not significantly
influence NHIF contributions. HO,: The combined
socioeconomic factors among the 47 counties in Kenya
factors do not significantly influence NHIF absorption. The
section first presents the Hausman test which indicated the
choice of model to adopt for the regression analysis between
the socioeconomic determinants and NHIF contributions and
absorptions and lastly the regression results.

2. Materials and Methods
2.1. Study Area and Target Population

Two areas of the study were the focus of the investigation;
the 47 counties and the NHIF. First, in the inquiry, the 47
county governments in Kenya were attacked. The study
gathered secondary data from the Kenya Economic Review
on socioeconomic variables, including education level,
income level and GDP, from the respective 47 counties in
Kenya (2014-2020). The second investigation area was NHIF
where the investigator collected the annual audited financial
statements between 2013/2014 — 2019/2020 financial years
obtained from Kenya Auditor General, a total of 7 years
resulting into 329 observations.
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2.2. Research Design and Sample Size

In order to obtain an in-depth understanding of the
relationship between socioeconomic determinants and NHIF
contributions and absorption, the investigation employed a
mixed research design, descriptive research design and
casual-correlation research design. In the descriptive design,
the researcher is permitted to test the different aspects in their
natural state without modifying them in any way. This design
also helps the student to work out descriptive statistics that
describe the relationship between variables. To evaluate the
effect of socioeconomic determinants on NHIF contributions
and absorption, the researcher successfully used this
approach to analyze.

Since this investigation sought to explain a casual
association between socioeconomic determinants and NHIF
contributions and absorption in Kenya, a correlation study
design was used. From panel data giving annual figures of
the dependent and independent variables in the model during
the investigation's development, a regression model was
designed. The information was used to develop and
demonstrate the model's reliability, thereby helping to
understand the link between socioeconomic determinants and
NHIF contributions and absorption.

2.3. Ethical and Consenting Consideration

Ethical analysis and approval of panel data were followed
in the inquiry. The study extracted the data published by the
Office of the Auditor General of Kenya on the financial
status of the NHIF for 2014-2020 to meet the quality of
ethical consideration. The audited financial statements that
have been released have already been validated by the
National Assembly of Kenya and are therefore accurate for
the intended investigation. Secondly, the analysis extracted
the socio-economic variables (education level, income level
and GDP) reported in the Kenya Economic Review 2014-
2020 in the 47 counties in Kenya.

2.4. Data Analysis and Model Specifications

The study used panel data for 7 years, beginning from
2014 to 2020, to conduct the research analysis. As opposed to
cross-sectional dataAs they contain accurate data, panels are
very critical and increase precision (Blundell & Bond, 1998)

and (Hoechle, 2007). According to Cheng Hsiao (2004),
panel data usually gives the researcher a large number of data
points, thereby increasing freedom on the one hand and
reducing collinearity on the other hand, which means that
econometric calculation effectiveness can be achieved or
increased. Gujarati (2012) has proposed different estimation
methods that can be used to estimate the panel data pooled by
Ordinary Least Square (OLS), Random Effect (RE) and
Fixed Effect (Fixed Effect) (FE).

Finally, the importance of the effect of the independent
variables on the dependent variable was checked using the
panel data model. As shown below, the dependent variable in
the model of panel data analysis is;

Yi12=B0 + P1X1; + B2X2, +B3X3,;, + uit 1)

Where:

BO (i=1.... n) is the intercept.

Y1, =dependent variable (DV), that is (1=Contribution,
2=Absorption)

Xit=independent variables (IV), that is related

X1=Education level

X2=Income level

X3=GDP

B1.. 3y=coefficient for that IV,

uit=between entity error term

i=entity and

t=time

3. Findings and Discussions
3.1. Descriptive Statistics

Table 1 presents the descriptive statistics results of the
socioeconomic indicators of the 47 County Governments.
The indicators included the number of people who had
attained at least basic education, whereas basic education was
measured by those who had attained at least secondary
school education measured in terms of 100,000. The mean
education level for the 7 years was 523,900 with standard
deviation of 562,300. The minimum people with secondary
education were 317,861 and maximum was 620,460. The
descriptive statistics was a social determinant hypothesized
not influencing the contribution and utilization of NHIF.

Table 1. Descriptive Statistics of Socioeconomic Determinants and Health Insurance Coverage.

Variable Obs Mean Std. Dev. Min Max
education 329 523,900 562,300 317,861 620,460
income 329 135,653 192,167 12,741 1,507,018
GDP (%) 329 2.0 3.1 0.1 21.7
NHIF absorption Rate 329 18.9 10.8 4.9 32.7
NHIF contribution 329 26.1 11.2 8.7 39.1

Obs=Number of Observations, Std. Dev.=Standard Deviation, Min=Minimum, Max=Maximum.

The results on income established a mean Kshs. 135,653
with a standard deviation of Kshs. 192,167 with a minimum
income of Kshs. 12,741 with a maximum Kshs. 1,507,018.
The mean GDP was 2.0 with standard deviation of 3.1, a
minimum of 4.9 and maximum of 32.7. The NHIF absorption

rate mean was Kshs. 18.9 Billion with standard deviation of
Kshs. 10.8, a minimum Kshs 4.9 Billion and maximum Kshs.
32.7 Billions. The contribution towards NHIF rate mean was
Kshs. 26.1 Billion with standard deviation of Kshs. 11.2, a
minimum Kshs 8.7 Billion and maximum Kshs. 39.1
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Billions.

Kshs. (Billions
LSS TN S5 I

2014 2015 2016 2017 2018 2019 2020
Year

—— Absorption ——Contribution

Figure 1. Descriptive Statistics Comparison between NHIF Contribution
and Absorption.

The investigation also analyzed the difference between
NHIF Contribution and absorption which was important in
understanding whether the contributed premium was
directed towards its intentions. The investigation
established that between 2014-2015 the NHIF contribution
and absorption was so close indicating that much of the
premium contribution was absorbed in paying for the
medical bills incurred by the contributors. Between 2015-
2020, the contribution and absorption was grew wider
indicating that much of the premium contribution was
used in other bills not related to the medical bills incurred
by the contributors.

3.2. Influence of Socioeconomic Determinants on NHIF
Contribution and Absorption

This section presents the panel data analysis results of
influence of socioeconomic determinants on NHIF
contribution and absorption. This section also tested the
following HO,: Individual socioeconomic factors among the
47 counties in Kenya do not significantly influence NHIF
contributions. HO,: The combined socioeconomic factors
among the 47 counties in Kenya do not significantly
influence NHIF absorption. HOs: Individual socioeconomic
factors among the 47 counties in Kenya do not significantly
influence NHIF contributions. HO,: The combined
socioeconomic factors among the 47 counties in Kenya
factors do not significantly influence NHIF absorption. The
section first presents the Hausman test which indicated the
choice of model to adopt for the regression analysis between
the socioeconomic determinants and NHIF contributions and
absorptions and lastly the regression results.

3.3. Hausman Test

The relationship between socioeconomic factors and NHIF
coverage was evaluated in the panel data regression model,
the fixed effect model and random effect model were fitted,
and the Hausman test was used to decide the best
multivariate model to adopt the two. Table 2 displays the
Hausman specification test results for the multivariate model
of determinants of financial distress.

The null hypothesis of Hausman Test is that Random
Effects model is preferable and since the results in Table 2

indicate P-value=0.0870 which is greater than 0.05
confidence level, the null hypothesis is not rejected and
hence Random effects model was employed for the analysis
of influence of the socioeconomic determinants on NHIF
contribution and absorption as per Table 2. This implies that
the most appropriate model to explain the relationship
between the socioeconomic determinants and NHIF
contribution and absorption was the random effects
regression model.

Table 2. Hausman Test.

re fe Difference S. E.
education .0002766 .0001379  .0001387 .000032
income .0000224 .0000582  -.0000358
gdp -1.207783 2441418  -25.62196

b=consistent under Ho and Ha; obtained from xtreg
B= inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho:  difference in coefficients not systematic

chi2 (1)=(b-B)'[(V_b-V_B)"(-1)](b-B)

= 2.93

Prob>chi2= 0.087

3.4. Regression Results of Education Level of the County
Governments and NHIF Contributions

To evaluate the forces and relationships, statistical models
were mounted. The equipped models considered that the
collected information was panel data consisting of components
of both cross-sectional and time series. The data included a
cross-section of 47 individuals over a period of just 7 years. For
all seven years, each of the data institutions had information
required, suggesting that the panels were strongly balanced. The
general form of the model structure of the random effect adopted
was the form given by the following equation;

Yi=a, + Y%, B1X1it + pit...random effect equation

In the random effect model, where Xit is the predictor
variable that is the education level as social determinants and
Yit is the dependent variable, the NHIF contribution assumes
that the likelihood of NHIF contribution varies over time but
has a random effect across entities in the random effect
model, B1 is the coefficients of the regressor variables and a0
is the coefficient.

Table 3. Random Effect of Education Level and NHIF Contribution.

ss af MS Number 39
of obs

F (1,327) 6.64
Model 820.6 1 820.6 Prob> F 0.0104
Residual 40406.6 327 123.6 R-squared 0.2199

Adj R- 02169

squared
Total 412272 328 125.7 Root MSE 11.12
contrib Coef. Std. Err. t P>t [95% Conf.  Interval]
education 0.2813  .0001092 2.58 0.010 0.0000666  0.0004961
~cons 24.59761 .8382617 29.34 0.000 22.94855 26.24668

The overall R* was 0.2199 indicating that 22% of the
variance of NHIF contribution is explained by education
level in the 47 County Governments compared to 77% which
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were explained by other factors outside the current study. The
study established a statistically significant relationship
between education level in the 47 County Governments and
NHIF contribution (r=0.2813, p=.001) as per table 3.

The F value for NHIF contribution was significant (F1,
327)=6.64, p=0.0104). This implies that there is a significant
effect of education level in the 47 County Governments on
NHIF contribution in Kenya. Education level in the 47 County
Governments therefore could be used to predict the NHIF
contribution in Kenya. This finding indicated that an increase
in the education level in the 47 County Governments by 1 unit
will lead to increase in NHIF contribution by 0.2813 multiple
units. The null hypothesis that HO; that individual
socioeconomic factors among the 47 counties in Kenya do not
significantly influence NHIF utilization was rejected. This
implies that education level in the 47 County Governments
was a predictor of the NHIF contribution in Kenya.

3.5. Regression Results of Income by the County
Governments and NHIF Contributions

For all seven years, each of the data institutions had
information required, suggesting that the panels were strongly
balanced. The general form of the model structure of the random
effect adopted was the form given by the following equation;

Yi=ao + X2, B1X2it + pit...... random effect equation

Where Xit is the predictor variable that is the revenue as
economic determinants and Yit is the dependent variable, the
NHIF contribution assumes the homogeneity of estimates
across entities in the random effect model and that the
independent variable that the probability of NHIF
contribution varies over time but has a random effect across
entities, B1 is the coefficients of the regressor variables and
a0 was the error term.

Table 4. Random Effect of Income and NHIF Contribution.

df MS

Model 491.446862 1 491.446862
Residual 40735.7447 327 124.574143
Total 41227.1916 328 125.692657
contribCoef. Std. Err. t

income 6.3706 3.2106 1.99

_cons 25.20735 0.7535934 3345

Number of obs 329 F (1, 382) 17.34
Prob> F 0.0478
R-squared 0.3119
Adj R-squared 0.3089
Root MSE 11.161
P>t [95% Conf. Interval]
0.048 6.0808 0.0000127
0 23.785 26.68986

The overall R was 0.3119 indicating that 31% of the
variance of NHIF contribution is explained by income level
in the 47 County Governments compared to 69% which were
explained by other factors outside the current study. The
study established a statistically significant relationship
between income level in the 47 County Governments and
NHIF contribution (r=6.3706, p=.014) as per table 4. The F
value for NHIF contribution was significant (F1, 382)=17.34,
p=0.048). This implies that there is a significant effect of
income level in the 47 County Governments on NHIF
contribution in Kenya. Income level in the 47 County
Governments therefore could be used to predict the NHIF
contribution in Kenya. This finding indicated that an increase
in the income level in the 47 County Governments by 1 unit
will lead to increase in NHIF contribution by 6.3706 multiple
units. This implies that income level in the 47 County
Governments was a predictor of the NHIF contribution in
Kenya. This outcome is comparable to the fact that
households have a positive effect as household income rises
on the purchase of health insurance as a regular good [34].
Age, level of education and employment status as influencing
insurance uptake by patients [35]. These some of the
statistical confirmation that health insurance intake is
increasing among LMICs [36]. Households therefore have a
positive impact on the purchase of health insurance as a
standard good as household income increases [37, 38]. The
restriction would also cause the insurance policy demand to

have a positive income elasticity, while without it, the health
capital expenditure demand would have a positive income
elasticity.

3.6. Regression Results of GDP of the County Governments
and NHIF Contributions

For all seven years, each of the data institutions had
information required, suggesting that the panels were strongly
balanced. The general form of the model structure of the random
effect adopted was the form given by the following equation;

Yi=ao + Y2, B1X3it + pit......... random effect equation

Where Xit is the predictor variable that is the GDP as
economic determinants and Yit is the dependent variable, the
NHIF contribution assumes homogeneity of estimates across
entities in the random effect model and that the independent
variable that the likelihood of NHIF contribution varies over
time but has a random effect across entities, Bl is the
regressor variables' coefficients and a0 is the error term.

The overall R* was 0.2025 indicating that 20% of the
variance of NHIF contribution is explained by GDP in the 47
County Governments compared to 69% which were
explained by other factors outside the current study. The
study established a statistically significant relationship
between GDP in the 47 County Governments and NHIF
contribution (r=0.1812, p=.3659) as per table 5.
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Table 5. Random Effect of GDP and NHIF Contribution.

Number of obs 329
df MS
Model 103.09 1 103.09 F (1, 327) 0.82
Residual 41124.09 327 125.8 Prob>F 0.3659
R-squared 0.2025
Adj R-squared 0.0605
Total 41227.1916 328 125.692657 Root MSE 11.214
contribCoef. Std. Err. t P>t [95% Conf. Interval]
gdp 1811768 2001062 091 0.366 -0.212481 0.5748347
~cons 25.70904 7365175 34.91 0.00 24.26013 27.15795

The F value for NHIF contribution was significant (F1,
382)=17.34, p=0.3659). This implies that there is no
significant effect of GDP in the 47 County Governments on
NHIF contribution in Kenya. GDP level in the 47 County
Governments therefore could not be used to predict the NHIF
contribution in Kenya. The null hypothesis that HO; that
individual socioeconomic factors among the 47 Counties in
Kenya do not significantly influence NHIF contribution was
rejected. This is because the study established significant
relationship between level of education and level of income
had significant relationship with NHIF contribution in
Kenya. GDP alone did not have any relationship with NHIF
contribution in Kenya.

3.7. Regression Results of Education Level of the County

County Government and NHIF absorption, each of the data
entities had information needed for all seven years, indicating
that the panels were strongly balanced. The general form of
the model structure of the random effect adopted was the
form given by the following equation;

Yi=ao + Y%, B1X1it + pit......random effect equation

Where Xit is the predictor variable that is the degree of
education as social determinants and Yit is the dependent
variable, NHIF contribution assumes homogeneity of
estimates across entities in the random effect model and that
the independent variable assumes that the likelihood of NHIF
contribution varies over time but has a random effect across
entities, P is the coefficients of the regressor variables and a,

. is the coefficient of the predictor variable and
Governments and NHIF Absorption wit is error term.
In the relationship between the educational level of the 47
Table 6. Random Effect of Education Level and NHIF Absorption.
Number of obs 329
Source SS df F (1, 327) 7.38
Model 850.2 1 850.2 Prob>F 0.0069
Residual 37655.5 327 115.2 R-squared 0.2221
Total 38505.6 328 117.4 Adj R-squared 0.0191
Root MSE 10.731
absob Coef. Std. Err. P>t [95% Conf. Interval]
education 0.02863 .0001054 2.72 0.007 0.000079 0.0004937
_cons 17.38556 .8092213 21.48 0.000 15.79362 18.97749

The overall R was 0.2221 indicating that 22% of the
variance of NHIF absorption is explained by education level
in the 47 County Governments compared to 78% which were
explained by other factors outside the current study. The
study established a statistically significant relationship
between education level in the 47 County Governments and
NHIF absorption (r=0.02863, p=.007) as per table 6.

The F value for NHIF absorption was significant (F1,
327)=7.38, p=0.007). This implies that there is a significant
effect of education level in the 47 County Governments on
NHIF absorption in Kenya. Education level in the 47 County
Governments therefore could be used to predict the NHIF
contribution in Kenya. This finding indicated that an increase
in the education level in the 47 County Governments by 1
unit will lead to increase in NHIF absorption by 0.2813
multiple units. This implies that education level in the 47
County Governments was a predictor of the NHIF absorption
in Kenya. These results were corroborated by the fact that
roughly two-thirds had tertiary education, while 12.5 percent

either had primary or no education [31]. Half of the
respondents were ranked as highly qualified employees
(53.3%); nearly a third (31.1%) as low-qualified employees;
and just 3.1% were senior managers. The median monthly
total expenditure for households was US$ 533.3.5. Only
2.6% said their health was bad or very poor. However, almost
a third took chronic medicine.

3.8. Regression Results of Income by the County
Governments and NHIF Absorption

For all the 7 years of the relationship between revenue
levels in the 47 county governments and NHIF absorption,
each of the data entities had information needed and
indicated that the panels were strongly balanced. The general
form of the model structure of the random effect adopted was
the form given by the following equation;

Yi=ao + X2, B1X2it + pit...random effect equation
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Where Xit is the predictor variable that is the revenue as
economic determinants and Yit is the dependent variable,
NHIF contribution assumes homogeneity of estimates across
entities in the random effect model and that the independent

variable assumes that the likelihood of NHIF absorption
varies over time but has a random effect across entities, B; is
the coefficients of the regressor variables and a, is the
coefficient of the predictor variable andpit is error term.

Table 7. Random Effect of Income and NHIF Absorption.

Number of obs 329
Source SS Df MS F (1, 327) 4.26
Model 495.214442 1 495.2 Prob>F 0.0398
Residual 38010.4094 327 116.2 R-squared 0.329
Total 38505.6239 328 117.4 Adj R-squared 0.0398

Root MSE 10.781
absob Coef. Std. Err. t P>t [95% Conf. Interval]
income 6.3906 3.1006 2.06 0.04 3.00E-07 0.0000125
~cons 18.01833 7279483 24.75 0.00 16.58628 19.45039

The overall R® was 0.329 indicating that 33% of the
variance of NHIF absorption is explained by income level in
the 47 County Governments compared to 67% which were
explained by other determinants outside the current study.
The study established a statistically significant relationship
between income level in the 47 County Governments and
NHIF absorption (r=6.3906, p=.004) as per table 7.

The F value for NHIF absorption was significant (F1,
327)=4.26, p=0.0398). This implies that there is a significant
effect of income level in the 47 County Governments on
NHIF absorption in Kenya. Income level in the 47 County
Governments therefore could be used to predict the NHIF
absorption in Kenya. This finding indicated that an increase
in the income level in the 47 County Governments by 1 unit
will lead to increase in NHIF absorption by 6.3906 multiple
units. This implies that income level in the 47 County
Governments was a predictor of the NHIF absorption in
Kenya.

3.9. Regression Results of GDP of the County Governments
and NHIF Absorption

Each of the data entities had details on the relationship
between GDP and NHIF absorption needed for all 7 years,
indicating that the panels were strongly balanced. Of the
form given by the following equation, the general form of the
random effect model structure adopted was;

Yi=ao + Yo, B1X3it + pit ......... random effect equation

Where Xit is the predictor variable that is the economic
determinant of GDP and Yit is the dependent variable, NHIF
absorption assumes the homogeneity of estimates across
entities in the random effect model and the independent
variable assumes that the likelihood of NHIF absorption
varies over time but has a random effect across entities, B; is
the coefficients of the regressor variables and a, is the
coefficient of the predictor variable and pit is error term.

Table 8. Random Effect of GDP and NHIF Absorption.

Number of obs 329
Source SS df MS F (1, 327) 0.85
Model 99.3 1 99.3 Prob> F 0.3584
Residual 38406.3 327 117.5 R-squared 0.026
Total 38505.6 328 117.4 Adj R-squared -0.0005

Root MSE 10.837
absob Coef. Std. Err. t P>t [95% Contf. Interval]
gdp 0.1778521 1933808 0.92 0.358 -0.2025754 0.5582795
_cons 18.52997 711764 26.03 0.000 17.12976 19.93019

The overall R* was 0.1779 indicating that 2.6% of the
variance of NHIF absorption is explained by GDP in the 47
County Governments compared to 97.4% which were
explained by other factors outside the current study. The
study established a statistically significant relationship
between GDP in the 47 County Governments and NHIF
absorption (r=0.17792, p=.3584) as per table 8. The F value
for NHIF absorption was significant (F1, 327)=0.85,
p=0.3584). This implies that there is no significant effect of
GDP in the 47 County Governments on NHIF absorption in
Kenya. GDP level in the 47 County Governments therefore
could not be used to predict the NHIF absorption in Kenya.
The second hypothesis HO, that individual socioeconomic
factors among the 47 counties in Kenya do not significantly

influence NHIF absorption was rejected. The investigation
therefore concludes that there was significant relationship
between level of education and level of income had
significant relationship with NHIF contribution in Kenya.
Only GDP did not have any relationship with NHIF
absorption in Kenya.

3.10. Multivariate Regression Results of the Socioeconomic
Factors and NHIF Contribution

Each of the data entities had the requisite details on the
combined relationship between the socioeconomic
determinants and the NHIF contribution for all seven years,
indicating that the panels were well balanced. The general
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form of the structure of the random effect model adopted was
the form given by the following equation;

Y.~PB0 + B1X1; + p2X2, +p3X3, +uit ...... random effect
equation

Where Xit is the determinant predictor variable and Yit is
the dependent variable, the NHIF contribution assumes

homogeneity of estimates across entities in the random effect
model and the independent variable assumes that the
likelihood of NHIF contribution varies over time but has a
random effect across entities, PB; is the coefficients of the
regressor variables and a, is the coefficient of the predictor
variable and pit is error term.

Table 9. Multivariate Random Effect of Socioeconomic Factors and NHIF Contribution.

SS df MS Number of obs 329
F (3, 325) 4.99
Model 1815.7 3 605.2 Prob>F 0.0021
Residual 39411.5 325 1213 R-squared 0.344
Total 41227.2 328 125.7 Adj R-squared 0.0352
Root MSE 11.012
contrib Coef. Std. Err. t P>t [95% Conf. Interval]
education 0.02708 .0001111 2.44 0.015 0.0000522 0.0004895
income 0.0220 7.7206 2.85 0.005 6.7806 0.0000372
gdp -1.17749 4816577 -2.44 0.015 -2.12505 -0.2299295
_cons 24.02636 .8893599 27.02 0.000 22.27673 25.77599
The overall R was 0.344 indicating that 34% of the among low-income households (Veloshnee, Matthew,

variance of NHIF contribution is explained by the
socioeconomic determinants in the 47 County Governments
compared to 69% which were explained by other factors
outside the current study. In the 47 County Governments and
NHIF contribution, the analysis identified a statistically
significant  relationship between the socioeconomic
determinants as per Table 9. The F value for NHIF
contribution was significant (F1, 325)=4.99, p=0.0021). This
implies that there is a significant effect of education level in
the 47 County Governments on NHIF contribution in Kenya.
Education level in the 47 County Governments therefore
could be used to predict the NHIF contribution in Kenya.
This finding indicated that an increase in the education
level in the 47 County Governments by 1 unit will lead to
increase in NHIF contribution by 0.02708 multiple units.
This implies that education level in the 47 County
Governments was a predictor of the NHIF contribution in
Kenya. The results also show that older people (60 years and
older), whites, those in higher income groups and tertiary
education who have possibly been with their current system
for a long time will have 'market loyalty' and customer
inertia, even though due to the subsidy, the new system
provides better value for money. Furthermore, this research
will more clearly define reasons and preferences for this [31].
Secondly, the level of income in the 47 county governments
could therefore be used to predict the contribution of the
NHIF in Kenya. This finding indicated that an increase in the
income level in the 47 County Governments by 1 unit will
lead to increase in NHIF contribution by 0.022 multiple
units. This implies that income level in the 47 County
Governments was a predictor of the NHIF contribution in
Kenya. It was found that lower-income workers contribute a
higher percentage of their wages to health benefits than
higher-income employees, suggesting inequity in the
insurance system of the government. Improving the quality
of care in public facilities is important for improving public
attitudes and promoting insurance adoption, especially

Chersich, Olufunke, John, Ataguba, Nonhlanhla et al., 2013).
Although at bivariate analysis the study established
insignificant relationship between GDP and NHIF
contribution, when the researcher carried out multivariate
analysis, the study established a significant relationship
between GDP as an economic determinant and NHIF
contribution (r=-1.177, p=0.015).

The study therefore established that the multivariate
analysis established a significant relationship between GDP
and NHIF contribution and hence GDP in the 47 County
Governments can be used to predict NHIF contribution in
Kenya. The null hypothesis HO; that the combined
socioeconomic factors among the 47 counties in Kenya do
not significantly influence NHIF contribution was rejected.
This is because the study established that level of education,
level of income and GDP had significant relationship with
NHIF contribution in Kenya. It is important to note that when
GDP was regressed individually, it did not influence NHIF
contribution but when the three socioeconomic determinants
were compressed in multivariate regression, GDP influenced
the NHIF contribution. The finding is corroborated by the
fact that different trends in international insurance markets
affect the economic growth and fiscal policy of health
expenditures in each region, provides these findings with a
guide that governments can use during the evaluation and
implementation of their health spending policies as well as
the evaluation of their possibilities [31]. Finally, the intra-
relationship effects of variables, a concern for future studies,
are not considered in this paper. This imply that NHIF
contributors seems encouraged more to contribute when they
consider all the three socioeconomic determinants (Level of
education, income level and GDP of their respective
counties) on one hand, whereas on the other hand when the
determinants are considered individual, the contributes found
that the individual county’s GDP had no influence on their
contribution to NHIF.

Each of the data entities had information on the combined
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relationship between the socioeconomic determinants and the
absorption of NHIF needed for all 7 years, indicating that the
panels were strongly balanced. Of the form given by the
following equation, the general form of the random effect
model structure adopted was;
Y;=B0 + B1X1;, + B2X2,;,+p3X3;, + uit random effect
equation
Where Xit is the determinants' predictor variable and Yit is

the dependent variable, the NHIF contribution assumes the
homogeneity of estimates across entities in the random effect
model and the independent variable assumes that the
likelihood of NHIF absorption varies over time but has a
random effect across entities, PB; is the coefficients of the
regressor variables and a, is the coefficient of the predictor
variable andpit is error term.

Table 10. Multivariate Random Effect of Socioeconomic Factors and NHIF Absorption.

SS df MS Number of obs 329

F (3, 325) 5.57
Model 1882.2 3 627.4 Prob>F 0.001
Residual 36623.4 325 112.7 R-squared 0.489
Total 38505.6 328 117.4 Adj R-squared 0.401

Root MSE 10.615
absob Coef. Std. Err. t P>t [95% Conf. Interval]
education 0.02766 .0001071 2.58 0.010 0.0000658 0.0004873
income 0.0224 7.45e-06 3.01 0.003 7.76E-06 0.0000371
gdp -1.207783 4643081 -2.60 0.010 -2.121212 -0.2943544
~cons 16.81245 .8573246 19.61 0.000 15.12584 18.49905

The overall R® was 0.489 indicating that 49% of the
variance of NHIF absorption is explained by the
socioeconomic determinants in the 47 County Governments
compared to 51% which were explained by other factors
outside the current study. The study established a statistically
significant  relationship between the socioeconomic
determinants in the 47 County Governments and NHIF
absorption as per table 10. The F value for NHIF absorption
was significant (F3, 325)=5.57, p=0.001). This implies that
there is a significant effect of education level in the 47
County Governments on NHIF contribution in Kenya.
Education level in the 47 County Governments therefore
could be used to predict the NHIF absorption in Kenya.

This finding indicated that an increase in the education
level in the 47 County Governments by 1 unit will lead to
increase in NHIF absorption by 0.02776 multiple units. This
implies that education level in the 47 County Governments
was a predictor of the NHIF absorption in Kenya. Secondly,
income level in the 47 County Governments therefore could
be used to predict the NHIF contribution in Kenya. This
finding indicated that an increase in the income level in the
47 County Governments by 1 unit will lead to increase in
NHIF absorption by 0.0224 multiple units. This implies that
income level in the 47 County Governments was a predictor
of the NHIF contribution in Kenya as demonstrated by the
fact that the effect on the frequency of use of gender, income
status and type of membership (probably representing socio-
economic characteristics). Lack of information on how to file
claims and on the profit catalogue as important predictors of
under-use [33]. Although at bivariate analysis the study
established insignificant relationship between GDP and
NHIF contribution, when the researcher carried out
multivariate analysis, the study established a significant
relationship between GDP as an economic determinant and
NHIF contribution (r=-1.20778, p=0.010). The study
therefore established that the multivariate analysis
established a significant relationship between GDP and NHIF

absorption and hence GDP in the 47 County Governments
can be used to predict NHIF absorption in Kenya.

The null hypothesis HO, that the combined socioeconomic
factors among the 47 counties in Kenya do not significantly
influence NHIF absorption was rejected. This is because the
study established significant relationship between level of
education, level of income and GDP had significant
relationship with NHIF absorption in Kenya. It is important
to note that when GDP was regressed individually, it did not
influence NHIF absorption but when the three socioeconomic
determinants were compressed in multivariate regression,
GDP influenced the NHIF absorption. This imply that NHIF
contributors seems encouraged more to contribute when they
consider all the three socioeconomic determinants (Level of
education, income level and GDP of their respective
counties) on one hand, whereas on the other hand when the
determinants are considered individual, the contributes found
that the individual county’s GDP had no influence on their
contribution to NHIF. Quality of care within hospitals is can
change public perceptions on NHIF insurance and leading to
improved uptake among low-income households [39, 40].

4. Conclusions

The main aim of this investigation was to analyze
socioeconomic determinants of National Hospital Insurance
Fund contributions and absorption: A Time Series
Investigation among the Counties in Kenya. Findings on the
relationship between socioeconomic determinants and NHIF
contributions and absorption, established that at individual
socioeconomic determinants level, education level and
income level had a significant relationship with both NHIF
contributions and absorption. Further findings on relationship
between combined socioeconomic determinants and NHIF
contributions and absorption established that all the
determinants including counties GDP had significant
relationship with NHIF contributions and absorption.
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5. Limitations

The investigation was based on panel data on
socioeconomic determinants extracted from the Kenya
Economic Review (2014-2020) and also panel data on NHIF
contributions and absorption extracted from NHIF audited
financial reports (2014-2020). Since the investigation related
socioeconomic factors and NHIF contributions and
absorption which requires triangulation from primary source
which can be used to analyze perceptions and feelings which
panel data could not achieve. Primary data might have
corroborated the findings by making it clearer and expansive
which the current study did not analyze. Secondly, the study
analyzed three socioeconomic determinants; counties level of
education, counties level of income and counties GDP which
was the limitation.

6. Implication for Policy, Practice and
Future Research

6.1. Implication for Policy and Practice

Although a policy review on NHIF contribution and
absorption have been undertaken in the past, the study revealed
that NHIF contribution and absorption gap was still wide.
There is a policy need to further narrow the existing gap by
reducing administrative costs of NHIF to practically narrow
the established gap between NHIF contribution and absorption.
The management of NHIF should carry out a survey among
the beneficiaries to understand what affect them as far as their
contribution is concern. The management should further
engage the beneficiaries to assess their understanding on where
their contributions should be used to meet their medical bills
rather than the management deciding on their behalf.

6.2. Implication for Future Research

The current study investigated  socioeconomic
determinants of National Hospital Insurance Fund
contributions and absorption: A Time Series investigation
among the Counties in Kenya. The study analyzed three
socioeconomic determinants; counties level of education,
counties level of income and counties GDP which was the
limitation. Further research should be carried out on other
socioeconomic determinants to establish the extent they
influence NHIF contributions and absorption in Kenya.
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