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Abstract: Before Thailand implemented the Universal Coverage Scheme (UCS) in 2002, 18 million people were uninsured.
Thus, this study assessed the impact of the UCS on healthcare utilization by investigating the changes in health-seeking
behavior among the previously uninsured before and after UCS. Using the nationwide Health and Welfare Survey data of 2001
and 2003-2005, multinomial logistic regression and mixed-effects multinomial logistic regression were used to investigate
the relationship between health-seeking behavior and individual characteristics, and how the relationship changed over
time. The study findings indicated that the UCS significantly increased utilization of public facility care and simultaneously
decreased utilization of informal care. The observed changes were more significant in lower income, female, lower educated,
and married people. But, there was no significant change in utilization of private facility care after the UCS. The changes in
health-seeking behavior among lower income people from informal care requiring fully out-of-pocket (OOP) payment into
public facility care requiring no or minimum OOP payment implied that UCS contributed to financial protection and equity
in healthcare utilization. It also contributed to safety in healthcare utilization by decreasing the utilization of informal care
which had the potential risk from inaccurate self-diagnosis and treatment. However, more than 50% of the beneficiaries still
utilized care outside the UCS service boundary, which might be due to insufficient healthcare resources in public sector.
Thus, the UCS should continue an effort to improve the infrastructure in public sector and to encourage the involvement of
private sector in the scheme.
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In 2002, Thailand achieved universal health
coverage by implementing the Universal Coverage
Scheme (UCS, also called the 30-Baht Scheme).
As the largest public health insurance program
in the country, the UCS has provided almost free
healthcare for approximately 75% of the entire
population (approximately 47 million people).
The 75% beneficiaries are people in the informal

employment sector who are not in the government or
private employment sector (Health Insurance System
Research Office [HISRO], 2012).

Before the UCS, four public health insurance
programs had been implemented for the entire
population. Those are the Civil Servant Medical
Benefit Scheme (CSMBS), Social Security Scheme
(SSS), Medical Welfare Scheme (MWS, previously
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called the Low Income Card Scheme), and Voluntary
Health Card Scheme (VHCS; Damrongplasit &
Melnick, 2009). The CSMBS is for people in the
government employment sector. It covers government
employees, their dependents (spouse, parents, and
children under the age of 20), and retirees. The SSS is
for the private-sector employees.

The MWS was a free health insurance program for
socially vulnerable people. It specifically covered the
poor, the elderly, the disabled, and children under the
age of 12 (Towse, Mills, & Tangcharoensathien, 2004).
Lastly, the VHCS was a voluntary health insurance
program for people who are not eligible for any of the
three programs (the CSMBS, SSS, and MWS). Each
household could purchase 1-year VHCS insurance for
500 Baht (approximately US$15; Damrongplasit &
Melnick, 2009).

Hypothetically, the four programs had to cover
the entire population. However, the MWS and VHCS
faced administrative issues, and the issues caused
approximately 18 million people (approximately 30%
of the entire population) to be uninsured (HISRO,
2012).

The MWS faced a “mistarget” issue. Because
of difficulties with assessing the incomes of people
in the informal employment sector, the MWS
insurance cards tended to distribute to the non-
poor rather than the poor (HISRO 2012; NaRanong
& NaRanong, 2006; Suraratdecha, Saithanu, &
Tangcharoensathien, 2005; Tangcharoensathien,
Prakongsai, Limwattananon, Patcharanarumol, &
Jongudomsuk, 2007). A household survey in 2000
found that of all MWS beneficiaries, only 35% met
the MWS eligibility criteria (Tangcharoensathien et
al., 2007). The VHCS faced an “adverse selection”
issue. A previous study showed that the presence of
illness was positively correlated with the purchase and
utilization of the VHCS insurance card (Sakunphanit,
2006; Supakankunti, 2001).

Subsequently, the Thai government decided to
establish the UCS by integrating the MWS and VHCS.
Eliminating the mistarget and adverse selection
issues, the UCS successfully covered the 18 million
uninsured. Accordingly, Thailand achieved universal
health coverage in 2002 (NaRanong & NaRanong,
2006; Towse et al., 2004). Since then, three public

health insurance programs have covered the entire
population, which are the CSMBS (9%), SSS (16%),
and UCS (75%; HISRO, 2012).

The UCS provides a comprehensive benefits
package which includes not only curative and
rehabilitation services but also annual health check-
up and health promotion/disease prevention services
(Sakunphanit, 2006). For healthcare delivery and
copayment, the UCS requires beneficiaries to receive
(both outpatient and inpatient) services from a
designated facility with only 30 Baht (approximately
US$0.9). But, previous MWS beneficiaries (e.g., the
poor) were exempted from the copayment.

The 30-Baht copayment policy had been effective
from 2002 to 2006 and abolished from 2006 to 2012.
Since September 2012, it has been reinstated with
exemption conditions, which include (1) emergency
services, (2) prevention and promotion activities, (3)
services without prescription drugs, and (4) services
in any public facilities which are below community
hospital (Damrongplasit & Melnick, 2015). The
designated facility, which is a primary care facility,
acts as the gatekeeper to secondary and tertiary care.
When beneficiaries bypass their designated facilities,
then they must pay 100% out-of-pocket (OOP) costs
(Limwattananon, Tangcharoensathien, & Prakongsai,
2007).

Significance of the Study Problem

Previous studies investigated the impact of the UCS
implementation on healthcare utilization. Some of the
studies, using a trend analysis, found that the number
of outpatient visits and/or inpatient admissions in
designated facilities significantly increased after the
UCS. Also, the increase was more significant in lower
income people (HISRO, 2012; Tangcharoensathien et
al., 2007; 2013).

Other studies, using a before—after comparison
analysis of health-seeking behavior (pre-UCS group vs.
post-UCS group), showed that after the UCS, service
utilization in designated facilities increased, and at
the same time, service utilization in non-designated
facilities (e.g., private clinics or hospitals) and/or
informal care utilization (e.g., over-the-counter [OTC]
drugs) decreased significantly. Also, the increase/



Health-Seeking Behavior of the Uninsured Before and After the Universal Coverage Scheme 3

decrease was more significant in lower income and/or
older people (Gruber, Hendren, & Townsend, 2014;
Limwattananon et al., 2015).

In addition, probably because of the increased
utilization in designated facilities requiring no or
minimal OOP costs (or the decreased utilization
of out-of-network services requiring 100% OOP
costs), the UCS implementation was found to have
the positive impact on individual-level OOP and/or
household-level catastrophic expenditures (HISRO,
2012; Limwattananon et al., 2007; 2015; Somkotra &
Lagrada, 2009).

Similar findings were also found in other relevant
studies conducted in international settings. Some
of the studies, examining the relationship between
health insurance and health-seeking behavior, showed
that people with health insurance depended more
on formal care services than informal care services
such as self-medication (Escobar, Griffin, & Shaw,
2010; Fenny, Asante, Enemark, & Hansen, 2014;
Pagan, Ross, Yau, & Polsky, 2006). Other studies
investigated the impact of health insurance on
healthcare utilization and/or costs. The studies showed
that the policy significantly increased healthcare
utilization and/or reduced individual-level OOP/
household-level catastrophic expenditures (Galarraga,
Sosa-Rubi, Salinas-Rodriguez, & Sesma-Vazquez,
2010; Gotsadze, Zoidez, Rukhadze, Shengelia, &
Chkhaidze, 2015; Kondo & Shigeoka, 2013; Xu et
al., 2003).

The UCS technically included three different
groups, which are the MWS, the VHCS, and the
previously uninsured groups. For this reason, the
previous studies usually defined the “pre-UCS” group
by either combining the three groups or categorizing
the three groups into two groups which are the MWS
group and a combined group of the VHCS and the
previously uninsured groups (Gruber et al., 2014;
Limwattananon et al., 2015).

However, since both VHCS and MWS groups
already had a free healthcare access before the UCS
(though the VHCS group’s financial burden changed
from 500 Baht for 1 year to 30 Baht per visit to
designated facility), their health-seeking behavior,
particularly service utilization in designated facilities,
might not be much affected by the UCS. Meanwhile,

the previously uninsured, especially those with low-
income level who generally had less accessibility and
affordability of healthcare before the UCS, might be
significantly affected by the UCS.

In this light, investigating the health-seeking
behavior of only the previously uninsured before and
after the UCS and how the behavior is similar to or
different from previous findings would provide another
meaningful insight on the policy impact. Thus, this
study attempted to investigate how health-seeking
behavior of the previously uninsured changed before
and after the UCS and discuss policy implications.

Methods

Data Source and Study Sample

This study utilized the Health and Welfare Survey
(HWS) from the year 2001 and 2003—2005. The HWS,
which is a nationwide survey data collected annually/
biannually by the National Statistical Office (NSO)
of Thailand, included a broad array of demographic
and socioeconomic information at individual and/
or household levels. Also, information of healthcare
utilization such as health insurance status or types of
healthcare service utilized was included in the data.
Among the four data, the HWS 2001 was collected
before the UCS while the other three (the HWS
2003-2005) were collected after the UCS.

The purpose of the study was to investigate how
health-seeking behavior of the previously uninsured
changed before and after the UCS. But, the HWS was
not panel data (Gruber et al., 2014), thus, propensity
score matching (PSM) method was used to select
the previously uninsured among UCS beneficiaries
in the HWS 2003-2005 (Austin, 2011). Specifically,
the HWS included two questions regarding the study
sample. The questions were (1) “Have you felt sick
during the 1 month before the survey date?” and (2)
“If yes, then what type of healthcare services did you
utilize?”” We first selected uninsured people from the
HWS 2001 and UCS beneficiaries from the HWS
2003-2005. Among the selected people, those who
answered “yes” to the question (1) were again selected.

Then, by using PSM method (1-to-1 matching
with a caliper equal to 0.1), the selected cases from
the HWS 2001 were used to select matched cases
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from the selected cases from the HWS 2003-2005. In
addition, we limited the study sample to only adults
over the age of 18 because children’s health-seeking
behaviors, in general, are affected by their parents’
socioeconomic factors (Gokhale & Nuvvula, 2016;
Isong et al., 2010; Zhang, Zhou, & Si, 2017). Finally,
a total of 5,346 matched cases from each data were
used for the study analysis.

Variable Selection and Measurement

Health-seeking behavior, which was the dependent
variable in this study, was classified into three types:
(1) informal care, (2) public facility care, and (3)
private facility care. Informal care was defined as the
utilization of healthcare services not in any formal
healthcare facilities. Specifically, utilization of OTC
drugs or traditional medicines/healers were included
in the category of informal care.

Public facility care was defined as the utilization
of healthcare services in public healthcare facilities.
The UCS services were initially provided only in
public facilities. Thus, in the HWS 2001, utilization
of healthcare services in public facilities was included
in the category of public facility care. In the HWS
2003-2005, utilization of services in a facility
designated by the UCS insurance was included in that
category. Lastly, private facility care was defined as
the utilization of healthcare services in private clinics
or hospitals.

In addition, the study employed “Andersen’s
Behavioral Model of Health Service Use” for selecting
independent variables. The Andersen’s model classified
factors associated with healthcare utilization into three
categories, which are predisposing, enabling, and need-
for-care factors (Aday & Andersen, 1974; Bradley et
al., 2002; Lo & Fulda, 2008).

In this study, three demographic variables (age,
gender, and marital status) were used as predisposing
factors. For enabling factors, three socioeconomic
variables (income, education, and employment)
were used as the individual-level resource, and a
variable region (urban and rural areas) was used as a
community-level resource. But this study did not use
any need-for-care variables due to its unavailability
in the HWS data. Some relevant variables such as
chronic disease status (e.g., diabetes or hypertension

status) were available in the HWS 2003-2005 but not
available in the HWS 2001.

Regarding measurement for income, the HWS
2001 provided individual income in the form of an
ordinal variable ranging from 1-15, while the HWS
2003-2005 provided that in the form of a continuous
variable which specifies a monetary value in Thai
Baht unit. For comparability, this study first changed
individual monetary income in HWS 2003-2005 to
ordinal variable ranging from 1-15. Then, the ordinal
incomes were summed up by each household, and
then the summed-up income was divided by the square
root of the number of household members in order
to obtain a standardized income per single-person
household (Organisation for Economic Co-operation
and Development, 2009).

Age, which is an individual’s age, was treated as
a continuous variable. Gender was treated as a binary
variable (male and female), and marital status was
measured as a categorical variable with three levels
(single, married, and divorced/widow/separated).
Employment was treated as a binary variable (yes and
no), and education was measured as an ordinal variable
with three levels (primary school or below, middle or
high school, and college or above). Lastly for region,
this study measured it as a binary variable (urban and
rural). By following the definition of the Thai NSO,
we defined municipal areas as urban areas and non-
municipal areas as rural areas.

Statistical Analysis

This study employed two statistical analyses, which
are multinomial logistic regression (MLR) analysis
and mixed-effects multinomial logistic regression
(MEMLR) analysis. First of all, four separate MLR
analyses for each year (2001, 2003, 2004, and 2005)
were first conducted to investigate the relationship
between the dependent and independent variables and
explore how the relationship changed over time before
and after the UCS. The category of informal care was
set as a reference effect in the MLR analyses (Hosmer
& Lemeshow, 2000).

Then, the study additionally performed MEMLR
analysis to investigate whether or not any observed
changes from the MLR analyses were significant.
While MLR model includes only a fixed effect model
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estimating coefficients from the population as a whole,
MEMLR model includes not only a fixed effect but also
arandom effect model estimating coefficients varying
across subgroups of the sample (Hedeker, 2003; 2007).
In this study, each year (2001, 2003, 2004, and 2005)
was used as each subgroup of the sample. By setting
the year 2001 as a reference effect, MEMLR analysis
was conducted to estimate each year’s coefficient. The
statistical significance level was fixed at 0.05, and all
analyses were performed by using SAS software.

Table 1
Descriptive Statistics for the Study Variables (n = 5,346)

Results

Descriptive Statistics

Descriptive statistics for the study variables are
presented in Table 1. For health-seeking behavior,
before the UCS, 43.00% of the previously uninsured
utilized informal care when they needed care. And
33.84% and 23.16% of them utilized public and
private facility care, respectively. After the UCS, we
found a decreasing pattern in utilization of informal

Year 2001 Year 2003 Year 2004 Year 2005
Variables
M or % SD M or % SD M or % SD M or % SD

Health-seeking behavior

Informal care 43.00% 35.84% 32.96% 32.5%
Public facility care 33.84% 46.82% 45.02% 48.80%
Private facility care 23.16% 17.34% 22.02% 18.65%
Income 5.87 3.98 3.60 5.20 3.52 5.28 3.61
Age 45.42 15.52 47.03 16.23 46.95 16.19 48.00 15.69
Gender

Male 37.50% 37.04% 37.28% 37.41%

Female 62.50% 62.96% 62.72% 62.59%
Marital Status

Single 17.32% 14.14% 14.55% 13.22%

Married 64.46% 67.08% 66.33% 67.34%

Divorced/Widowed/Separated  18.22% 18.78% 19.12% 19.44%
Education

Primary school or below 75.07% 79.97% 78.81% 80.17%

Middle or high school 21.89% 18.20% 19.15% 17.92%

College or above 3.05% 1.83% 2.04% 1.91%
Employment

Yes 67.85% 68.44% 68.95% 69.81%

No 32.15% 31.56% 31.05% 30.19%
Region

Urban 69.02% 67.30% 65.62% 61.95%

Rural 30.98% 32.70% 34.38% 38.05%

Note: M = mean; SD = standard deviation.
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care and an increasing pattern in that of public facility
care. Specifically, utilization of informal care was
35.84% in 2003, 32.96% in 2004, and 32.55% in 2005.
Meanwhile, utilization of public facility care was
46.82% in 2003, 45.02% in 2004, and 48.80% in 2005.
It indicated that the UCS implementation increased
utilization of public facility care and simultaneously
decreased utilization of informal care (i.e., the
increased utilization of public facility care by the UCS
significantly decreased utilization of informal care).
For utilization of private facility care, however, we
did not clearly observe any significant change after the
UCS. Specifically, the utilization was 23.16% in 2001,
17.34% 1n 2003, 22.02% in 2004, and 18.65% in 2005.
For independent variables, relatively stable
statistics were observed across the four years because
of the PSM method. For the year 2001 as an example,
individual income and age on average were 5.87
and 45.42, respectively. For gender, 37.50% were
male, and 62.50% were female. For marital status,
17.32%, 64.46%, and 18.22% were single, married,
and divorced/widowed/separated, respectively. For
education, 75.07% had completed primary school or
below, 21.89% had completed middle or high school,
and 3.05% had completed college or above. For
employment, 67.85% were employed while 32.15%
were unemployed. Lastly, for region, 69.02% and
30.98% lived in urban and rural areas, respectively.

Results of Multinomial Logistic Regression Analysis

Table 2 presents the results of the MLR analysis. In
the model for public facility care (vs. informal care),
an interesting pattern was found in three variables,
which are income, gender, and education. For income,
before the UCS, income was not significantly related to
utilization of public facility care, but after the UCS, it
became negatively related to the utilization. The odds
ratios (0.935 in 2003, 0.951 in 2004, and 0.973 in
2005) meant that before the UCS, income level of the
previously uninsured who utilized either informal care
or public facility care was not significantly different.
But after the UCS, lower income people were more
likely to utilize public facility care.

Likewise, gender was not significantly related to
utilization of public facility care before the UCS, but it

became negatively related after the UCS. Specifically,
the odds ratios for male utilizing public facility care
were 0.854, 0.764, and 0.799 in 2003, 2004, and
2005, respectively. It indicated that before the UCS,
utilization of public facility care was not significantly
different between male and female. But, after the UCS,
the female was more likely to utilize services from
public facilities (i.e., designated facilities).

For education, it was also not significant before
the UCS, but it became significant after the UCS.
People with lower education level (both the primary
school or below and the middle or high school groups)
were found to be more likely to utilize public facility
care more than those with higher education level (the
college or above group) after the UCS. In addition,
the results showed that older people and unemployed
people tended to utilize public facility care regardless
of the UCS implementation. For marital status, it was
not significant before and after the UCS.

In the model for private facility care (vs. informal
care), an interesting pattern was found in two variables,
which are employment and region. For employment,
before the UCS, unemployed people tended to utilize
private facility care, while employed people tended to
utilize informal care. But after the UCS, utilization of
private facility care (or utilization of informal care)
was not significantly different between unemployed
and employed people.

Similarly, people in rural areas tended to utilize
informal care, while those in urban areas tended to
utilize private facility care before the UCS. But after
the UCS (particularly in 2004 and 2005), utilization
of private facility care (or utilization of informal care)
was not significantly different between people in rural
and urban areas. For both employment and region, it
may be partly because some of the employed people
or people in the urban area, who utilized informal care
before the UCS, changed to public facility care after
the UCS.

In addition, the results showed that higher
income, older, and female people were more likely
to utilize private facility care regardless of the UCS
implementation. For marital status and education, a
clear pattern was not observed before and after the
UCS.
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Table 2

Results of Mutinomial Logistic Regression Analysis

Public facility care (vs. Informal care)

Variables Year 2001 Year 2003 Year 2004 Year 2005
OR 95% CI OR 95% CI1 OR 95% CI OR 95% CI
Income 0.986 (0.970,1.003)  0.935 (0.918,0.952)* 0.951 (0.933,0.969)* 0.973 (0.956,0.991)*
Age 1.012  (1.007,1.017)* 1.010 (1.005,1.015)* 1.015 (1.010,1.021)* 1.012 (1.007, 1.018)*
Gender Male (ref. Female)  0.949 (0.830, 1.085)  0.854 (0.750,0.972)* 0.764 (0.668, 0.874)* 0.799 (0.701, 0.910)*
Marital status (ref. Single)
Married 1.105 (0.916, 1.334) 1.057 (0.869, 1.286) 1.047 (0.857,1.279) 1.206  (0.983,1.479)
Divorced/Widowed/ 0.906 (0.707,1.160)  0.903 (0.700, 1.163) 0.782  (0.604, 1.013) 1.033  (0.799, 1.336)
Separated
Education
(ref. College or above)
Primary school or 1.307 (0.852,1.041) 2.415 (1.388,4.201)* 2.013 (1.166,3.477)* 2.382 (1.420,3.994)*
below
Middle or high school 1.262  (0.817, 1.949) 1.873  (1.069,3.281)* 2.009 (1.159,3.484)* 2.139 (1.269, 3.607)*
Employment No. 1.637 (1.414,1.894)* 1.167 (1.009, 1.351)* 1.669 (1.432,1.946)* 1.399 (1.200, 1.632)*
(ref. Yes)
Region Rural (ref. Urban) 1.437 (1.253, 1.648)* 1371 (1.202, 1.564)* 1.502 (1.311, 1.721)* 1.443 (1.262, 1.650)*
Private facility care (vs. Informal care)
Income 1.023  (1.005,1.041)* 1.036 (1.014,1.058)* 1.038 (1.017,1.060)* 1.037 (1.014, 1.059)*
Age 1.024  (1.018,1.029)* 1.002  (0.996, 1.009) 1.010 (1.004, 1.014)* 1.013 (1.006, 1.020)*
Male (ref. Female) 0.780 (0.670,0.908)* 0.724 (0.610,0.860)* 0.723 (0.617,0.848)* 0.658 (0.555,0.779)*
Marital status (ref. Single)
Married 1.020 (0.831, 1.252) 1.130  (0.881, 1.450) 1.095 (0.868, 1.381) 1.091 (0.850, 1.401)
Divorced/Widowed/ 0.775  (0.590,0.017)  0.931 (0.669, 1.296) 0.908 (0.670,1.230)  0.973 (0.707, 1.338)
Separated
Education
(ref. College or above)
Primary school or 0.552  (0.379,0.805)* 0.715 (0.443,1.155) 0.575  (0.366,0.902)* 0.839 (0.509, 1.383)
below
Middle or high school 0.795 (0.543,1.165)  0.770 (0.473, 1.252) 0.740 (0.470, 1.164) 1.392  (0.845,2.293)
Employment No. 1.308 (1.110, 1.541)* 1.118 (0.925,1.351) 1.092  (0.907, 1.316) 1.147  (0.944, 1.393)
(ref. Yes)
Region Rural 0.741 (0.626,0.877)* 0.761 (0.633,0.913)* 0.967 (0.819, 1.141) 1.026  (0.863,1.221)
(ref. Urban)
Pearson Goodness-of-Fit ~ 1.000 1.998 1.005 1.005
(chi-square/df)
p-value 0.501 0.564 0.350 0.365

Note: * = statistically significant at 0.05; OR = odds ratio; CI = confidence interval; ref = reference; df = degree of freedom.
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Results of Mixed-Effect Multinomial Logistic
Regression Analysis

From the previous MLR analyses, we noticed
that lower income, female, and lower educated
people were more likely to utilize public facility care
after the UCS. Meanwhile, higher income people
tended to utilize private facility care regardless
of the UCS implementation. To examine whether
or not the patterns observed from the previous MLR
analyses were significant, MEMLR analysis was
additionally conducted. It could also capture long-
term effects that the previous MLR analyses could
not detect.

Table 3 presents the results of the MEMLR
analysis. In the model for public facility care (vs.
informal care), the variable t1 year 2003, t2 year 2004,
and t3 year 2005 were positively related to utilization
of public facility care with the coefficient equal to
0.720, 0.724, and 0.694, respectively. It indicated that
utilization of public facility care in 2003-2005 was
significantly higher than that in 2001. As consistent
with the results of the descriptive statistics, it meant
that after the UCS, utilization of public facility care
significantly increased (or utilization of informal care
significantly decreased).

For income, the coefficient of income by tl and
t2 was -0.044 and -0.038, respectively. The negative
coefficients meant that income level of people who
utilized public facility care was significantly lower
than that in 2001. Like the results of the previous
MLR analyses, it indicated that lower income people
are more likely to utilize public facility care after the
UCS. However, the coefficient of income by t3 was
negative but not significant.

For gender, the coefficient of the male by t1-t3
were negative but not significant. It meant that female
depended more on public facility care after the UCS
like the previous MLR results but the increase of the
dependency was not significant as compared to that in
2001. For education, all coefficients, primary school or
below by t1-t3, were positive, but only a coefficient by
time interaction at t1 was significant. It indicated that
lower educated people (particularly, the primary school
or below group) depended more on public facility care
after the UCS. Worth noting is that the increase of the

dependency was significant only at the year 2003 as
compared to that in 2001.

Unlike the previous MLR results, marital status
was significantly related to utilization of public facility
care. The positive coefficient of married (0.231)
indicated that married people depended more on public
facility care, regardless of the UCS implementation.
Furthermore, the positive coefficients by time
interaction, married by t1 (0.332), t2 (0.351), and t3
(0.383), showed that the dependency significantly
increased after the UCS when it was compared to that
in 2001.

In the model for private facility care (vs. informal
care), the variable t1 year 2003, t2 year 2004, and
t3 year 2005 were not significant. It meant that like
the results of the descriptive statistics, utilization
of private facility care did not significantly change
after the UCS. For income, the positive coefficient
ofincome (0.026) showed that higher income people
depended more on private facility care regardless
of the UCS implementation. But the coefficients by
time interaction (income by t1-t3) were positive
but not significant. It indicated that increase of the
dependency was not significant as compared to that
in 2001.

In addition, this model showed an interesting
pattern in three variables, which are age, employment,
and region. For age, the coefficient of age (0.019) was
positive, while the coefficients by time interaction,
age by tl (-0.016), t2 (-0.013), and t3 (-0.012), were
negative. The positive coefficient meant that as
consistent with the previous MLR results, older people
depended more on private facility care regardless of
the UCS implementation. But, the negative coefficients
showed that the dependency significantly decreased
after the UCS (i.e., people who utilized private facility
care became younger after the UCS).

Likewise, unemployed people depended more
on private facility care regardless of the UCS
implementation, but the dependency significantly
decreased after the UCS. For region, people in urban
areas depended more on private facility care regardless
of the UCS implementation, but the dependency
significantly decreased after the UCS.
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Table 3
Results of Mixed-Effects Multinomial Logistic Regression Analysis

Public facility care Private facility care
Variables (vs. Informal care) (vs. Informal care)
Coefficient Se Coefficient Se
Intercept -0.041 0.056 -0.783* 0.065
t1 year 2003 (ref. Year 2001) 0.720%* 0.079 -0.175 0.099
t2 year 2004 (ref. Year 2001) 0.724* 0.089 0.165 0.095
t3 year 2005 (ref. Year 2001) 0.694* 0.079 0.013 0.097
Income -0.036* 0.008 0.026* 0.009
Income by t1 -0.044* 0.012 0.012 0.014
Income by t2 -0.038* 0.012 0.010 0.013
Income by t3 -0.012 0.012 0.010 0.014
Age 0.015% 0.002 0.019%* 0.002
Age by tl -0.002 0.003 -0.016* 0.003
Age by t2 0.003 0.003 -0.013* 0.003
Age by t3 0.001 0.003 -0.012* 0.004
Male (ref. Female) -0.120 0.066 -0.213* 0.073
Male by t1 -0.065 0.092 -0.106 0.112
Male by t2 -0.197 0.094 -0.074 0.107
Male by t3 -0.144 0.093 -0.180 0.111
Married (ref. Others?) 0.231* 0.041 0.045 0.049
Married by t1 0.332%* 0.085 0.004 0.113
Married by t2 0.351* 0.087 0.053 0.106
Married by t3 0.383* 0.086 0.150 0.110
Primary school or below (ref. Others) 0.294* 0.075 -0.141 0.079
Primary school or below by t1 0.242%* 0.108 0.066 0.122
Primary school or below by t2 0.108 0.108 0.004 0.118
Primary school or below by t3 0.210 0.109 -0.119 0.121
Employment Yes (ref. No) -0.543* 0.068 -0.459* 0.077
Employment Yes by t1 0.223* 0.095 0.342* 0.117
Employment Yes by t2 -0.155 0.098 0.323* 0.116
Employment Yes by t3 0.081 0.097 0.218 0.118
Urban (ref. Rural) -0.346%* 0.067 0.432%* 0.082
Urban by tl 0.078 0.094 -0.121 0.123
Urban by t2 0.032 0.095 -0.323* 0.116
Urban by t3 0.064 0.093 -0.339* 0.118

Note: * = statistical significant at 0.05; * = single and divorced/widowed separated; ® = middle or high school and college or above;

Se = standard error; ref = reference.
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Discussion

Thailand achieved universal health coverage
by implementing the UCS in 2002. The UCS,
successfully covering approximately 18 million
uninsured people (approximately 30% of the entire
population), has provided almost free healthcare access
for approximately 47 million people (approximately
75% of the entire population). Thus, this study, using
the nationwide HWS data from the year 2001 and
2003-2005, investigated how health-seeking behavior
of the previously uninsured changed before and after
the UCS.

The study found that before the UCS, people
depended mostly on informal care (43.00%), followed
by public facility care (33.84%) and private facility
care (23.16%). After the UCS, the dependency on
informal care significantly decreased (35.84% in
2003, 32.96% in 2004, and 32.55% in 2005), and at
the same time, the dependency on public facility care
significantly increased (46.82% in 2003, 45.02% in
2004, and 48.80% in 2005). Furthermore, the increase/
decrease was more significant in lower income, female,
lower educated, and married people.

Although we found time-interaction effects of
the significant variables, further investigation in
detail in detail. The study findings clearly showed
that particularly for lower-income people, the UCS
implementation significantly increased utilization
of public facility care and simultaneously decreased
utilization of informal care. However, for utilization
of private facility care, any significant change was not
clearly found. Regardless of the UCS implementation,
private facility care was utilized by relatively high-
income people. As consistent with the previous findings
(Limwattananon et al., 2015), this study also showed
that the increased utilization of public facility care by
the UCS decreased utilization of informal care but did
not influence utilization of private facility care.

The study findings imply that the UCS
implementation could positively contribute to
financial protection and equity as well as safety
in healthcare access and utilization. For financial
protection and equity, healthcare access and
utilization are greatly influenced by OOP costs, thus,
excessive OOP costs have been cited as one of the

major threatening factors for equity in healthcare
access and utilization. When a healthcare system
becomes more dependent on OOP costs, it can cause
people, especially low income or socially vulnerable
people, to incur catastrophic healthcare expenditures
which can drive them back into poverty (World
Health Organization, 2013).

The UCS significantly increased utilization of
public facility care requiring no or very minimal OOP
costs for uninsured people, especially those with lower
income level who previously had less accessibility and
affordability of healthcare before the UCS in general. In
this sense, the policy implementation could strengthen
financial protection and accordingly improve equity in
healthcare access and utilization.

In addition, the shift from informal care to public
facility care may improve safety in healthcare
utilization. Before the UCS, people depended mostly
on informal care, in which a considerable proportion
of informal care might include self-medication (e.g.,
OTC drugs and traditional/herbal medicine). Such
self-medication is often done without a doctor’s
prescription and supervision, thus, inaccurate self-
diagnosis, dosage, and treatment choices may include
a serious safety issue which can cause a harmful effect
on health (Ruiz, 2010). In this sense, the UCS could
have a positive effect on such safety issue in healthcare
utilization.

Nevertheless, the study also found that a substantial
proportion of UCS beneficiaries (more than 50%) still
utilized healthcare outside the UCS services boundary
after the UCS. Specifically, approximately 20% of
beneficiaries utilized private facility care regardless
of the UCS implementation. For informal care, despite
the significant decrease by the UCS, a substantial
proportion of beneficiaries (approximately 35% of
beneficiaries) still depended on informal care after
the UCS.

In fact, there may be two different opinions
regarding the high dependency on out-of-network
services (or low utilization of the UCS services). On
the one hand, the high utilization of out-of-network
services could be considered an appropriate utilization
if people utilized the services by their preferences and
choices. If the out-of-network services were relatively
affordable and accessible for people, especially those
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with higher income level, then the high dependency
cannot be a concern.

On the other hand, the high dependency includes
a possibility that people did not want to but were
obliged to utilize out-of-network services due to other
access problems of the UCS services (rather than cost
problems) such as transportation or no designated
facilities in the area. If so, the high dependency implies
that the UCS has a policy gap between beneficiaries’
needs and services available to them (Pack, Meemon,
& Wan, 2016).

Indeed, several previous studies have found high
dependency on out-of-network services and cited
insufficient healthcare resources in the public sector
as one of the significant causes. Unequal distribution
of public healthcare facilities between rural and
urban areas still exists. As well, low private sector
involvement in the UCS program partly due to low
profit margins of the UCS capitation rate has been a
policy concern about limited access to and utilization
of'the UCS services for beneficiaries (Kirdruang, 2011;
Paek et al., 2016; Sakunphanit & Suwanrada, 2011;
World Bank, 2007).

Some of the beneficiaries living in rural areas,
which does not have or limited healthcare facilities,
might have to depend on traditional medicines or
healers, while others might be obliged to utilize OTC
drugs or private clinics because of long wait-times
or transportation. Thus, the UCS should continue an
effort for increasing the public sector infrastructure and
private sector involvement in order to alleviate the high
dependency on out-of-network services.

Lastly, several limitations found in the study
provide motivation for future study. First, the simplistic
categorization of health-seeking behavior might not
precisely capture the policy impact. Especially, the
study combined OTC drugs and traditional medicines/
healers in the category of informal care. However,
certain types of traditional medicine are widely
available in public and private healthcare facilities.
Also, traditional medicines and healers are provided
by licensed traditional medicine clinics, which can
be considered “private facility care” according to the
definition of the study.

Since the HWS did not provide such information
in detail (i.e., survey respondents could only select

either traditional medicines/healers or health facilities),
this study employed a similar categorization that the
previous study employed (Limwattananon et al., 2015).
Thus, a more precise categorization of health-seeking
behavior is necessary for better understanding of the
policy impact.

Second, health-seeking behavior differs by the
severity of illness in general. Since the HWS is a
survey data that include comprehensive demographic
and socio-economic information but not a clinical
one, the policy impact which was estimated without
adjusting the severity of illness may be overestimated
or underestimated. If future study can merge the HWS
with clinical information (e.g., hospital administration
data or medical claims data), it would provide a more
accurate estimation of the policy impact.

Third, because the HWS is not a panel data,
this study used PSM method to select uninsured
people among UCS beneficiaries in the HWS 2003—
2005. Even though the PSM method is a tool for
reducing a selection bias and accordingly improving a
comparability across the HWS data, the study findings
may inevitably include undetected errors. Fourth, the
study focused mostly on health-seeking behavior.
However, cost analysis such as OOP cost analysis
would provide an understanding of the policy impact in
efficiency perspective. Also, health outcome evaluation
(e.g., life expectancy or infant mortality rate) before
and after the UCS would provide another meaningful
insight on the policy impact.

Lastly, the study findings were found to be consistent
with previous findings in general, in which the UCS
(or health insurance program) significantly increased
utilization of public facility care and simultaneously
decreased utilization of informal care (Escobar et al.,
2010; Fenny et al., 2014; Limwattananon et al., 2015;
Pagan et al., 2006). Furthermore, we noticed that the
policy impact found in this study (approximately 15%
point increase) was much larger than that found in the
previous study conducted in Thailand (approximately
3% point increase; Limwattananon et al., 2015). It may
imply that the UCS impact might be more significant on
the uninsured group than the MWS and VHCS groups,
as mentioned, partly because the groups already had a
free healthcare access before the UCS. Nevertheless,
analytical methods, as well as a significance of
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independent variables, differ across the studies. Thus,
systematic investigation to examine the difference of
the policy effects across the studies needs to be further
performed to better understand the policy impact.

Conclusion

Although the UCS has remarkably improved equity
and financial protection that resulted in increased
healthcare access and utilization in public healthcare
facilities, the adequacy and stability of the policy’s
financing are still major concerns for future success.
On the supply side, brain drain (i.e., skilled healthcare
workers moving from public to private sectors and from
rural to urban areas) due to disparities in compensation
and living conditions have long been documented as
potential factors threatening future improvement of
equity in healthcare access and utilization.

On the demand side, in the context of aging society
together with economic development, healthcare needs
are likely to increase and become more diversified. The
shift in emphasis toward treating non-communicable
diseases (NCDs), especially chronic diseases, in
association with aging population creates new
financial pressures to the policy. The low utilization
of designated facility care and insignificant change in
the utilization of private healthcare services among the
UCS beneficiaries, as found in this study, reflect that
the policy’s financing might not be sufficient enough
to cover the wide array of current and future healthcare
needs. Therefore, the adequacy and stability of the
policy’s financing are critical for the future success of
the UCS. In addition, the UCS should put more focus
on long-term and elderly care as well as effective
primary and secondary prevention of NCDs.
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