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Abstract Demand side financing initiatives are different forms of financing health services that aim to minimize
financial obstacles to accessing health care and also decrease inequities by ensuring that services are made affordable to
poor and underserved populations through provision of subsidies. Vouchers have been expected to improve health
outcomes by improving on service quality, improving effectiveness while also increasing the utilization of health care
services. Despite the fact that vouchers have been implemented in Kenya since 2006, very few studies have focussed on
underlying factors that contribute to low utilization even with high demand for the vouchers particularly in Kilifi County.
This study investigates the relationship between demand and household and individual characteristics and also the
relationship between utilization and household characteristics. The findings indicate that age, education, marital status and
occupation had a relationship with demand for the reproductive health vouchers while for utilization of the vouchers only
age and marital status were found to be statistically significant.
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services through a subsidized voucher can greatly increase
1. Introduction the use of certain targeted services particularly for the poor
who are financially constrained [11].

High cost of healthcare remains a big challenge
particularly for the poor groups of the population with very
little income; hence OBA increases the access to these
services by creating demand for the services through a
subsidized voucher. Therefore, by financing services on the
demand side, OBA is aimed at ensuring better access and
service utilization, thus contributing towards a decline in
neonatal and maternal death [14].

The sale of the OBA voucher has seen an increase in
demand over the years the programme has been
implemented in Kilifi County. However, the low use of
demanded vouchers raises a serious concern for policy
makers on the underlying reasons that lead individuals to
purchase vouchers then end up not using them for the range
of services covered. Few studies have focussed on the issue
of low utilization of vouchers. Given the policy importance
of the programme, there is need to understand the reasons
for the relatively low utilization of vouchers. Kilifi County
has poor maternal and child health indicators hence
i , understanding reasons for low use of vouchers can help in
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High cost of healthcare remains a big challenge
particularly for the poor groups of the population with very
little income; hence vouchers have been used as one of the
many ways to deliver assistance in health particularly in
many developing countries across the world. Vouchers used
for accessing health are a demand side financing
mechanism that has been adopted by many developing
countries as a way to enhance utilization and service access
[10]. Vouchers have been implemented in several countries
such as Nicaragua, Bangladesh, Tanzania and Kenya, others
especially in reproductive, maternal plus child health as a
way of improving the poor health indicators. Vouchers
remove barriers to access to services and therefore their
demand is usually high since more of the targeted
individuals are able to afford. Voucher programs are also
known to incentivize health care workers in order to
increase their motivation and improve on service delivery in
general [25]. Implementation of the voucher scheme in
Tanzania has shown that stimulating demand for health
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goals and obligations.

Theoretical literature reviewed provides an understanding
of the theoretical approaches and models used in
understanding the demand and utilization of health services
and the factors that affect the decision to demand and use
health services. Grossman looks at how health status, age,
education and income stimulate how health is produced
through the demand for capital for health [9]. The
Grossman model yields health care demand as a function of
medical care inputs and education. Health is viewed as a
capital good, in addition to being both consumption and an
investment good. Individuals make choices between two
alternatives based on the output or outcome expected from
each alternative and that an individual will opt for the
alternative that produces more output for him/her [22]. One
may obtain the reliable estimates of the parameters using
the probit method that may be appropriate to use on the
dichotomous variable then using the OLS method thereafter
to avoid the problem of selectivity bias [12]. Maddala
further stated that these models of self-selectivity may be
used to evaluate the benefits of social programs [22].

From the empirical literature reviewed, variables have
different influences on how demand for health care is
shaped in the different studies. The impact of price on
various groups with different incomes showed that
responsiveness to changes in prices was highly noted
among the poor than those who are not poor [29]. They also
found that women, people from bigger households and
those with longer periods of illness were highly likely to
seek care.

The discrete choice demand model was used to study the
outpatient healthcare demands in the rural zones of Kenya
and it was found that numerous individual and household
characteristics influence the probability of reporting
sickness. The likelihood of whether to report an illness is
independent of the utility of looking for treatment [7].

A study on the Tanzania voucher scheme sought to
establish how subsidies on the prices of insecticide treated
nets (ITN) affect the decision by households to buy nets. It
was also found that subsidies on price have a positive effect
on the coverage for mosquito nets in Tanzania. It was also
noted that implementing subsidies on price alone may not
help in achieving targets to cover more people among the
vulnerable populations [8].

Muriithi in his study seeking to establish how health
seeking behaviour is influenced by evidence on the quality
of health care found that distance, quality of care, land
acreage, education, size of the household, waiting time,
gender and patient trust affected the decision to seek care
[23].

Women originating from areas that had been involved in
the OBA programme from the year 2006 were considerably
more probable to have had their deliveries at a health
facility with skilled care in comparison with the ones from
areas that had never been involved in the programme [26].

Most of the studies from the literature reviewed have
focussed on demand and utilization of general services.
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Further, some have had nationwide focus while others have
been focussed in other areas other than area of study (Kilifi).
This study seeks to identify underlying factors in low use of
vouchers and how the policy recommendations can be
implemented in Kilifi and can be adopted in other OBA
sites and the country in general.

2. Study Objective

The study seeks to assess how demand and utilization of
OBA health vouchers is shaped in Kilifi County with the
focus on low utilization so as to provide policy makers with
information that can be used for decision making when
designing health programs for the country to ensure that
they contribute to the overall health goals.

3. Methodology and Data

3.1. Theoretical Framework

Discrete choice model

This model is applied to determine the elasticity of price
on health care demand. This model portrays the kind of
health services to be consumed and where they are to be
consumed. The variable that is dependent is usually
determined as the frequency of utilization for different
health facilities types or in some instances the amount of
health care consumed/utilized is used to determine the
demand for health care. This model is obtained from the
Random Utility Model (RUM) which conveys the rational
theory of the utility of the customer [32]. The utility that is
observed comes from the options that are equally exclusive,
limited and comprehensive in the discrete model.

This model is used when there is a need to clarify or
forecast choices among two or additional options for
example, whether to seek care or not. These models are able
to specify the options that people make if faced by a set of
different alternatives. In discrete choice models, the
individual is mainly the decision maker and these models
are able to associate the decision made by an individual to
the characteristics of the individual and also the
characteristics of the alternatives/options accessible to the
person. The main characteristics of the discrete choice
model include: (i) there must be a set of choices available to
an individual, (ii) the probabilities of choosing an option
must be defined and (iii) utility theory may be used to
derive discrete choice models.

The utility function is as follows:
U i = Ni + & (1)

Whereby i represents the options, N; is the systemic
observable utility component and ¢; is the stochastic utility
component. U; is the true utility that is unobservable for
option i.

Given that the individual has two options to choose from, i
and j, the probability that i will be chosen is given by
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m; = prob(U; > U;) = prob(N; + & > N, + ¢)
=prob(N;— N, > & —¢) (2)
i#

Equation (2) can be rewritten as:

pi=[(le= ™" ™) e e~ "de,  (3)
, eli
Pi = m (4)

When the systematic utility component is modelled as a
linear function of parameters, N; = x; B and as a result, the
probability of the logit choice becomes [16]:

eXif

P = Sl ®)

If the difference in probability for choosing the options is
higher, then the observed utility will show a great amount of
distinction. It is therefore important to note that the choice
made is shaped by the variation in utility rather than the
amount of utility as such. There is therefore need to
normalize one option during the process of health care
demand assessment [32].

The following equation will be used

Ui:Ni+£i

Where U, represents the demand and utilization dummies,
N; represents the independent variables and e; is the error
term

Table 1:
Expected Sign

This section provides a definition of variables used in the
two models. The dependent variables are: utilization and
demand of the OBA health voucher.

Variables, Definition, Categories and

Table 1. Summary of variables in the model

Variables Variable description and measurement

Individual buying the OBA health voucher:

demand 1 if they buy, 0 if the don’t

Individual using the OBA health voucher at

utilization the facility, 1 if they use, 0 if they don’t

Level of education;

Education 0= no education

1= primary education

Variables Variable description and measurement
2= secondary education
Births Number of births the respondent has had
Age Age in years of the respondent

0= Single/separated
1=Married
2=widowed

Marital status

0= unemployed

Employment status 1= formal employment

2= informal employment

3.2. Data Source

Data was collected through administering the
questionnaire and secondary data sources from existing
records. Data on voucher sales from the OBA database was
analysed together with data collected from individual
responses in order to generalize findings. The minimum
sample was 376 but the target was 450. The sample size
was distributed proportionately amongst those who
purchased the voucher and did not use and those who
purchased and used in the Kilifi County for the year 2013.

4. Results and Discussion

A summary of the results for the demand and utilization
model are presented in this section.

4.1. Determinants of Demand for OBA Health Vouchers

Table 2 shows the relationship between the dependent
and independent variables using the logit model with
coefficients of the independent variables at 95% confidence
level. The coefficients on education, marital status and
occupation were statistically significant at 5% level of
significance while age and births were not significant. The
coefficient on age was negative implying that an increase in
age reduces the demand for the voucher. The coefficient on
age squared was positive meaning that an increase in age
increases the demand for the voucher. These results on age
and age squared show that at a younger age, the demand for
the reproductive health vouchers is low but increases as the
age increases.

Table 2. Determinants of demand for the OBA health voucher

Demand Coef. Std. Err. z P>z [95% Cont. Interval]
AGE -0.32371 0.257448 -1.26 0.209 -0.8283 0.180875
AGE2 0.003899 0.004411 0.88 0.377 -0.00475 0.012545
Education 0.699735 0.297503 235 0.019 0.11664 1.28283
OCCUPATION 1.113364 0.200629 5.55 0 0.720139 1.506589
Births in no. -0.00467 0.173224 -0.03 0.979 -0.34418 0.334846
Marital status 0.967075 0.367771 2.63 0.009 0.246258 1.687893
_cons 4.89379 3.6692 1.3 0.18 -2.297 12.085

Source: Author’s computation



Public Health Research 2017, 7(6): 136-142

The coefficient on education was positive meaning that
an increase in education increases the demand for the
reproductive health vouchers. The coefficient on occupation
was positive implying that an increase in occupation
increases the demand for the vouchers.

The coefficient on births was negative meaning that an
increase in births reduces the demand for the voucher. The
coefficient on marital status was positive implying that a
positive change in marital status increases the demand for
vouchers.

Mwabu & Ellis in their study found that age, education
and occupation were statistically significant in demand for
health care [7].

R”2 was 0.2713 showing that there was a 27% variation
for the variables in estimation of the demand for OBA
vouchers for health. Wald chi*2 was 85.17 and the prob>
chi”2 was 0.

4.2. Marginal Effects in Explaining the Demand for
OBA Vouchers

Table 3 shows the estimated results from the probit
model which was used to measure the impact a change in
the independent variable has on the expected change of the
dependent variable. From the table, inference can be made
that education and occupation increases the probability of
an increase in demand for OBA health vouchers. The other
variables that is, age, births in number and marital status
were found to reduce the probability of demand for the
vouchers.
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4.3. Determinants of Utilization of OBA Health
Vouchers

Table 4 shows the relationship between the dependent
(utilization) and independent variables using the logit model
with coefficients of the independent variables at 95%
confidence level. The coefficients that were statistically
significant at 5% level were age, age squared and marital
status. The coefficient on age was positive implying that an
increase in age increases the utilization for the voucher. The
coefficient on age squared was negative meaning that an
increase in age decreases the utilization for the voucher.
These results on age and squared imply that people of a
younger age are more likely to utilize the voucher as
compared to the older ones.

The coefficient on education was negative meaning that
an increase in education reduces the utilization for the
vouchers. The coefficient on occupation was positive
implying that an increase in occupation increases the use of
the vouchers.

The coefficient on births was positive meaning that an
increase in births increases the use of the voucher. The
coefficient on marital status was positive implying that a
positive change in marital status increases the utilization of
vouchers.

Muriithi in his study found distance, quality of care, land
acreage, education, size of the household, waiting time,
gender and patient trust to be statistically significant [23].

R"2 was 0.0651 showing that there was a 6% variation
for the variables in estimation of the demand for OBA
vouchers for health. Wald chi”*2 was 29.16 and the prob>
chi”2 was 0.0003.

Table 3. Marginal effects in explaining the demand for OBA vouchers
Variable dy/dx std error z P>z [ 95% Cl X
Age -0.00612 | 0.00229 | -2.68 | 0.007 -0.01061 -0.00164 25.7044
Education 0.04847 0.01814 2.67 0.008 0.012914 0.084025 0.908889
Occupation 0.072611 | 0.01636 4.44 0 0.040547 0.104675 1.71556
Births in no. -0.00716 | 0.01152 | -0.62 | 0.534 -0.02973 0.015415 3.16444
Marital status | -0.02627 | 0.02556 | -1.03 | 0.304 | 0.023827 -0.07637 0.691111

dy/dx is for discrete change of dummy variable from 0 to 1

Source: Author’s computation

Table 4. Determinants of utilization for the OBA health voucher

Demand Coef. Std. Err. z P>z [95% Conf. Interval]
AGE 0.353376 0.153661 23 0.021 0.052207 0.654546
AGE2 -0.00614 0.00271 -2.27 0.023 -0.01145 -0.00083
Education -0.10588 0.202024 -0.52 0.6 -0.50184 0.290083
OCCUPATION 0.372266 0.217325 1.71 0.087 -0.05368 0.798214
Births in no. 0.107729 0.125036 0.86 0.389 -0.13734 0.352795
Marital status 1.103221 0.238893 4.62 0 0.635 1.571443
_cons -5.64244 2.134285 -2.64 0.008 -9.82557 -1.45932

Source: Author’s computation
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Table 5. Marginal effects in explaining the utilization of OBA vouchers

Variable dy/dx Std. Err. z P>z [95% Cl] X
Age 0.0037555 0.00416 0.9 0.367 -0.0044 0.011913 25.3425
Education -0.0296109 | 0.03518 | -0.84 0.4 -0.09857 0.03935 0.9675
Occupation 0.0645979 0.04108 1.57 0.116 | -0.01592 0.145113 1.82
Births inno. | -0.0052609 | 0.02183 | -0.24 0.81 -0.04805 0.037524 3.0875
Marital status | 0.0434324 | 0.04954 0.88 0.381 -0.05367 0.140532 0.6725

Source: Author’s computation

4.4. Marginal Effects in Explaining the Utilization of
OBA Vouchers

Table 5 shows the estimated results from the probit
model which was used to measure the impact a change in
the independent variable has on the expected change in the
dependent variable. From the table, inference can be made
that age, marital status and occupation may increase the
probability utilization for OBA health vouchers. The other
variables, that is, education and births in number were
found to reduce the probability of utilization for the
vouchers.

5. Conclusions

The purpose of conducting this research was to come up
with a detailed analysis of how demand and utilization of
OBA health vouchers is shaped by the individual
characteristics and those of the household. Further analysis
of these individual and household characteristics can
provide an avenue for policy making on matters such as
how to improve demand and utilization of health services in
general. The demand for the OBA voucher has been used as
a way of cushioning poor households from experiencing
high out of pocket expenditure. High out of pocket
expenditure has the tendency to push poor households
further into poverty and deny them access to health care
services when they need them [13]. Hence these findings
may be useful in informing the development of health
insurance by looking at how individuals choose to invest in
the voucher as a means of preventing payment at the point
of service.

Education, marital status and occupation were found to
have a relationship with demand for OBA health vouchers.
An increase in education and occupation increase the
demand for reproductive health voucher, this implies that
the more educated you are the more information you may
have regarding your health and the benefits of having a
form of health insurance and it therefore gives you an upper
hand in decision making in terms of how to invest in your
health. In terms of occupation, the findings imply that
having a source of income gives you the economic power to
decide on what health investments to make. Age and
number of births did not have any association with demand
for the OBA reproductive health vouchers. From the results,
education plays a key role in the demand for the health
voucher hence may be important in influencing the demand

for health insurance as a way of cushioning individuals
from out of pocket expenditure.

The findings from the utilization model suggested that
only age and marital status were found to be statistically
significant with both of them having a positive coefficient
meaning that an increase in age or a change in marital status
increases the probability of utilization of the OBA health
voucher. Age squared was significant with a negative
coefficient thus implying that utilization of vouchers
increases up to a certain point then begins to decrease as
age increases. Education, occupation and births did not have
any association with utilization of the voucher meaning that
they do not affect the decision to utilize health services
hence suggesting that utilization may be based on the need
to seek care/presence of an illness among other factors and
not just demand side factors. There is need to work on
supply side interventions by increasing the capacity of
health facilities to improve service delivery and utilization
of health care services [1].

Further studies and analysis may be needed to establish
other factors that affect the decision to utilize health
services other than the variables analysed.

The major study limitation was difficulty in reaching the
respondents, however this study provides valuable
information on what could be done to improve demand side
financing initiatives and its contribution to health financing
in general.

REFERENCES
[1] Ahmed, S. and Khan, M.M. (2011). A maternal health
voucher scheme: what have we learned from the demand-side
financing scheme in Bangladesh? Health policy and planning,
26(1), pp.25-32.

Armstrong, S. (2012). Vouchers: Making motherhood safer
for Kenya’s poorest women. Germany’s contribution to the
achievement of MDGS5 in Kenya.

Babalola, S. and Fatusi, A. (2009). Determinants of use of
maternal health services in Nigeria-looking beyond
individual and household factors. BMC pregnancy and
childbirth, 9(1), p.43.

Bellows, B., Kyobutungi, C., Mutua, M. K., Warren, C., &
Ezeh, A. (2012): Increase in facility-based deliveries
associated with a maternal health voucher programme in
informal settlements in Nairobi, Kenya.



[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Public Health Research 2017, 7(6): 136-142

Brody, C.M., Bellows, N., Campbell, M. and Potts, M. (2013).

The impact of vouchers on the use and quality of health care
in developing countries: a systematic review. Global public
health, 8(4), pp.363-388.

Chisholm, D. and Evans, D.B. (2010). Improving health
system efficiency as a means of moving towards universal
coverage. World health report.

Ellis, R.P. and Mwabu, G.M. (1991). The demand for
outpatient medical care in rural Kenya. Institute for Economic
Development, Boston University.

Gingrich, C.D., Hanson, K., Marchant, T., Mulligan, J.A. and
Mponda, H. (2011). Price subsidies and the market for
mosquito nets in developing countries: a study of Tanzania’s
discount voucher scheme. Social Science & Medicine, 73(1),
pp.160-168.

Grossman, M. (1972). On the concept of health capital and the
demand for health. Journal of Political economy, 80(2),
pp.223-255.

Gupta, ., Joe, W. and Rudra, S. (2010). Demand side
financing in health. How far can it address the issue of low
utilization in developing countries. World health report.

Hanson, K., Marchant, T., Nathan, R., Mponda, H., Jones, C.,
Bruce, J., & Schellenberg, J. A. (2009). "Household
ownership and use of insecticide treated nets among target
groups after implementation of a national voucher
programme in the United Republic of Tanzania: plausibility
study using three annual cross sectional household surveys."
Bmj 339.

Heckman, J. (1975). The Common Structure of Statistical
Models of Truncation, Sample Selection and Limited
Dependent Variables and a Simple Estimator for Such
Models. Annals of Economic and Social Measurements 5:
475-492.

Jacobs, B., Ir, P., Bigdeli, M., Annear, P.L. and Van Damme,
W. (2012). Addressing access barriers to health services: an
analytical framework for selecting appropriate interventions
in low-income Asian countries. Health policy and planning,
27(4), pp.288-300.

Janisch, C., Albrecht, M., Wolfschuetz, A., Kundu, F. and
Klein, S. (2010). Vouchers for health: a demand side
output-based aid approach to reproductive health services in
Kenya. Global Public Health, 5(6), pp.578--594.

Kanya, L. (2014). Willingness to pay for reproductive health
services in the context of an output-based aid voucher
program in Kenya. In Third International Conference of the
African Health Economics and Policy Association (Afhea).

Kenneth, T. (2007). Discrete Choice Models with Simulation.
New York: Cambridge University Press.

Kenya County Fact Sheet, (2011). Available on
http://www.crakenya.org/county/kilifi/ (Accessed on 22nd
July 2016).

Kenya National Bureau of Statistics (KNBS) and ICF Macro,
(2010). Kenya Demographic and Health Survey 2008-09.
Calverton, Maryland: KNBS and ICF Macro.

Kenya National Bureau of Statistics (KNBS) and ICF
International, (2015). Kenya Demographic and Health
Surveys 2013/14. Rockville, Maryland: KNBS and ICF

(20]

(32]

141

International.

Khatib, R., Killeen, G., Abdulla, S., Kahigwa, E., McElroy, P.,
Gerrets, R., Mshinda, H., Mwita, A. and Kachur, S. (2008).
Markets, voucher subsidies and free nets combine to achieve
high bed net coverage in rural Tanzania. Malaria journal, 7(1),
p.98.

Kilifi County Department of Health (2016). Available at,
http://iwebz-kenya.com/khco/ (Accessed on 28th August
2016).

Maddala, G.S. (1983). Limited Dependent and qualitative
variables in Economics, New York: Cambridge University
Press, p.p 257-91.

Muriithi, M.K. (2013). The determinants of health-seeking
behavior in a Nairobi slum, Kenya. European Scientific
Journal, 9(8).

Mushi, A., Schellenberg, J., Mponda, H. and Lengeler, C.
(2003). Targeted subsidy for malaria control with treated nets
using a discount voucher system in Tanzania. Health policy
and planning, 18(2), pp.163--171.

Njuki, R., Abuya, T., Kimani, J., Kanya, L., Korongo, A.,
Mukanya, C., Bracke, P., Bellows, B. and Warren, C.E.
(2015). Does a voucher program improve reproductive health
service delivery and access in Kenya?. BMC health services
research, 15(1), p.1.

Obare, F., Warren, C., Njuki, R., Abuya, T., Sunday, J.,
Askew, 1., & Bellows, B. (2013). Community-level impact of
the reproductive health vouchers programme on service
utilization in Kenya. Health Policy and Planning, 28(2),
165-175.

Preker, A. S., Carrin, G., Dror, D., Jakab, M., Hsiao, W., &
Arhin-Tenkorang, D. (2002). Effectiveness of community
health financing in meeting the cost of illness. Bulletin of the
World Health Organization, 80(2), 143-150.

Reproductive Health OBA Medium term review report,
(2011).

Sahn, D., Younger, S.D. and Genicot, G. (2003). The
Demand for Health Care Services in Rural Tanzania. Oxford
Bulletin of Economics and Statistics, 65: 241-260.

Sandiford, P., Gorter, A., Salvetto, M. and Rojas, Z. (2005). A
guide to competitive vouchers in health.

Schmidt, J. O., Ensor, T., Hossain, A., & Khan, S. (2010).
"Vouchers as demand side financing instruments for health
care: a review of the Bangladesh maternal voucher scheme."
Health policy 96.2: 98-107.

Shiva, A. (2011). A methodological review of demand
analysis: an example of health care services. Economic
Journal of Development Issues Vol. 13 & 14 No. 1-2
Combined Issue.

Wagstaff, A., and Doorslaer, E. (2003). "Catastrophe and
impoverishment in paying for health care: with applications
to Vietnam 1993-1998."Health economics 12.11 921-933.

Warren, C., Abuya, T., Obare, F., Sunday, J., Njue, R., Askew,
I. and Bellows, B. (2011). Evaluation of the impact of the
voucher and accreditation approach on improving
reproductive health behaviors and status in Kenya.BMC
public health, 11(1), p.177.



142 Mary N. Mwangangi et al.: Demand for Reproductive Health Vouchers and
Utilization: A Case Study of Output Based Approach in Kilifi Kenya

[35] World Health Organization, (2009). Generating demand and
community support for sexual and reproductive health
services for young people; A review of the literature and
programmes.



	1. Introduction
	2. Study Objective
	3. Methodology and Data
	4. Results and Discussion
	5. Conclusions

