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Even though there are examples in the health economics literature of evidence investigating moral hazard in health insurance
provided by general healthcare services, studies of moral hazard in dental care in developing countries are still scarce, especially
when it comes to nationally representative data on dental care demand and expenditure. Using �ailand as a case study, we
investigate here whether moral hazard in dental insurance exists and, if so, the extent to which it a�ects di�erent dental insurance
on the demand for dental care in developing countries. We use a nationally representative sample of 269,206 individuals to
quantify the impacts of dental care insurance on four sets of dependent variables describing demand for dental care. �ey are: (i)
dental care utilization, (ii) numbers of dental care visits, (iii) dental care expenditure, and (iv) each type of dental care. Our probit
and tobit estimations show that there is no evidence of the existence of moral hazard in terms of dental care utilization and dental
care expenditure. However, there is a moral hazard of dental insurance existence on the number of dental care visits and type of
dental care. People with generous dental bene�ts coverage tend to use preventive dental treatments along with necessary treatment
but also use costly restorative dental treatments more than do those with lower coverage. It can thus be concluded that, in the case
of developing countries, dental care insurance is found to increase the use of dental care, especially for preventive care.

1. Introduction

In general, health insurance induces consumers to use
healthcare services. But undesirable behavior may occur
when insurance coverage leads to unhealthy outcomes and
an increase in the cost of health care. �ese issues relate to
the issue of moral hazard in health insurance, which is
divided into two main categories. First, in the case of ex ante
moral hazard, consumers reduce measures to maintain their
health or increase unhealthy behaviour, for instance, exer-
cising less, or smoking and drinking more because they have
health insurance coverage (see [1, 2]. Second is ex post moral
hazard; when the cost of medical care is determined not only
by the type of illness or disease a patient experiences but also
by the patient’s willingness to use medical services (from a

demand side perspective) as well as the decision of a phy-
sician/healthcare provider (from a supply side perspective)
[3, 4].

Empirical studies provide evidence of moral hazard in
health insurance according to conventional ex post moral
hazard theory, as noted previously. Einav and Finkelstein [5]
demonstrate that health insurance increases healthcare
utilization and spending across the board, including hospital
admissions, emergency department visits, primary care,
preventive care, and prescription drugs. Lowering consumer
cost-sharing, therefore, leads to more healthcare spending.

Besides the case of general healthcare, the study of
moral hazard can also be extended to dental care, which
relates to dental insurance and the relatively expensive cost
of dental treatment [6]. �is may, in turn, lead to moral
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hazard in dental insurance. )e effect of dental insurance
on the demand for dental care has been studied in a
randomized trial of health insurance focusing on the
number of dental visits and expenditure on dental services
of insured people between 1974 and 1982 in the United
States. Among the insured, those with insurance policies
with lower cost-sharing or generous coverage tended to
avail themselves of dental services to a greater extent. For
example, participants on free plans had 34 percent more
dental visits and 46 percent higher dental expenses than
those on a 95 percent plan. Although the study did not
examine people without dental coverage, it is expected that
they would have sought more dental care if they had en-
rolled in at least a 95 percent plan [7]. Another study
demonstrated the interrelationships between dental health,
private dental insurance, and the use of dental services in
Australia, where the dental healthcare system is dominated
by private fee-for-service provisions. A sample of 11,231
adults aged 15 years and over from the Australian National
Survey of Adult Oral Health found that having private

supplementary insurance was associated with a 56 percent
higher probability of seeing a dentist [8].

)e impact of having insurance on the demand for the
main types of dental services has also been studied in the
US. Each type of dental service was classified in terms of
preventive services (exams, cleanings, sealants, and
x-rays), basic restorative services (fillings, periodontics,
extractions, and periodontics), or major restorative ser-
vices (crowns, root canals, and dentures) because these
dental services have different cost-sharing and demand
characteristics. )e study used data from the 2001–2006
Medical Expenditure Panel Survey, which used a sample
size of 53,133 Americans, both privately insured and
uninsured. A probit model estimation indicated that
dental coverage increased the probability of preventive
care by 19 percent and that of restorative services by 11 to
16 percent [9].

Even though the literature on the moral hazard of dental
care mentioned abovemeasures usage in terms of dental care
expenditure and the number of dental visits, no research has

Table 1: Differences of dental benefits coverage among 3 health insurance schemes.

Dental services CSMBS∗ UCS∗∗ SSS∗∗∗

Oral examination Yes Yes Yes

Fluoride treatment 170 baht/visit for persons with a
high risk of dental caries

Capitation budget for children and
persons with a high risk of dental

caries∗∗∗∗
No

Sealant treatment No Capitation budget for children and
adolescents∗∗∗∗ No

Scaling
140 baht/visit for half of the

mouth or 280 baht/visit for full
mouth Benefits of these basic dental services:

Scaling, filling, extraction, and wisdom
tooth removal are included in the
outpatient (OP) capitation budget

Benefits cover the fee for service
(FFS) of these basic dental services:

Scaling, filling, extraction, and
wisdom tooth removal but no more
than 900 baht/person/year in total.

Filling
240–600 baht/tooth, depending
on materials and number of

cavities

Extraction 200–350 baht/tooth, depending
on complexity

Wisdom tooth removal 700–1,000 baht/tooth
Root canal treatment
on primary teeth

500–970 baht/tooth, depending
on teeth position

Benefit is included in the OP capitation
budget No

Root canal treatment
on permanent teeth

1,060–3,500 baht/tooth,
depending on teeth position No No

Removable partial
dentures for 1–5 teeth 1,500 baht/person

Acrylic partial or complete dentures
within capitation budget

1,300 baht/person

Removable partial
dentures for 6 teeth + 2,000 baht/person 1,500 baht/person

Removable complete
dentures for upper or
lower mouth

3,000 baht/person 2,400 baht/person

Removable complete
dentures for both
upper and lowermouth

6,000 baht/person 4,400 baht/person

Orthodontics

Only cleft lip and palate patients
and patients who have had
accidents are allowed by a
dentist to get benefits

48,000 baht/person over lifespan only
for cleft lip and palate patients No

Place of dental visits Beneficiaries are able to visit a
dentist at any public hospital.

Most beneficiaries are able to visit a
dentist at public hospitals according to

places in their contract.

Beneficiaries are able to visit a dentist
at any private or public clinic and
hospital according to their contract.

Source: ∗Comptroller General’s Department [10] ∗∗ NHSO 2017, 2020 ∗∗∗Social Security Office [11] ∗∗∗∗Services are included in the capitation budget under
UCS for all targeted )ai citizens regardless of health insurance schemes.
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yet been undertaken to investigate the impacts on the types
of dental treatment. In addition, dental insurance can
come with different types of schemes in some developing
countries, which can result in different rates of dental care
utilization. Even though developing countries tend to lack
nationally representative data, there have nevertheless
been empirically compelling studies to demonstrate the
demand for dental care and its determinants, especially
with regard to dental insurance. For these reasons,
)ailand is a good example of a developing country where
individuals are covered by different dental insurance
schemes, in the )ai case, by the Universal Coverage
Scheme (UCS), the Social Security Scheme (SSS), and the
civil servant medical benefits scheme (CSMBS). )ese
three schemes cover similar comprehensive dental ser-
vices such as oral examinations, scaling, fillings, extrac-
tions, and wisdom tooth removal. Nevertheless, the dental
benefits under each scheme have different coverage details
in terms of cost coverage and additional services, as shown
in Table 1.

Comparing the three schemes, we see that removable
partial and complete dentures were included in all three
schemes. However, other services were included in both
CSMBS and UCS but not in SSS, for instance, root canal
treatment on primary teeth and orthodontics (only for cleft
lip and palate patients and those who had suffered accidents,
but not merely for cosmetic purposes). Some dental services
were included under either CSMBS or UCS. For example,
CSMBS covered root canal treatment on permanent teeth
whereas UCS covered sealant treatment for children and
adolescents plus fluoride treatment for school-age children
and persons with high-risk caries. )ese preventive treat-
ments in UCS applied to all )ai targeted citizens regardless
of their schemes.

Our study here, therefore, investigates further whether
moral hazard in different dental insurance schemes exists
and whether different dental insurance affects demand for
dental care in )ailand. Health and Welfare Surveys were
conducted by )ailand’s National Statistical Office in the
years 2015, 2017, and 2019 to investigate the impacts of
different insurance schemes on the demand for dental care.
)is demand for dental care was measured not only in terms
of the probability of dental care utilization, the number of
dental visits, and dental care expenditure, but also by the use
of each type of dental care service, for instance, (1) pre-
ventive care (oral examination, scaling, and sealant), (2)
basic restorative care (filling and extraction), and (3) major
restorative care (root canal treatment, dentures, and
orthodontics).

)is research article consists of five sections. Section 2
presents a literature review on the moral hazard in dental
care insurance and the demand for dental care in the case
mainly in developing countries. Section 3 explains the data
set and descriptive statistics. Section 4 conducts an
econometrics estimation that examines whether moral
hazard in dental care insurance exists and to what extent
dental care is utilized by )ai people. And, Section 5 pro-
vides the conclusions and policy recommendations.

2. Literature Review on Moral Hazard and
Demand for Dental Care

Oral health and disease are strongly age-related. Both
children with complete primary teeth and adolescents, until
they become adults with permanent teeth, should be
monitored for caries prevalence and periodontal disease
because these are the major oral diseases in all population
groups [12]. But also to note: different socioeconomic
gradients are also associated with oral health status and
dental disease. )us, individuals with lower incomes and
level of education frequently tend to have poorer self-re-
ported oral health and higher cases of untreated dental caries
[13]. )eir extraneous circumstances often determine
whether they visit their dentists or put off such visits and
regular care as well as and what type of dental care that is
available to them.

)erefore, the effects of demographic and socioeco-
nomic characteristics along with demand for dental care
have been investigated extensively in many developed
countries, where data sets tend to be available.)e important
determinants on demand have been examined repeatedly,
and each has been found to have a similar effect. For ex-
ample, individuals with higher incomes and education are
shown to have a higher probability of dental visits [14, 15].
)ose who are female and married tend to be more likely to
have utilized dental care [16]. Although the probability of
dental care utilization declines over a person’s lifetime, and
older people tend to visit dentists less frequently, the annual
frequency of dental visits actually increases with age until
middle age. After age 65, visits stabilize at a mean of one visit
annually [14]. And, individuals residing in urban areas tend
to have higher rates of any type of preventive or curative
treatment compared to those residing in rural areas [17].
Currently, teledentistry has been implemented to provide
dental care-especially for diagnosis and consultation, es-
pecially in the context of COVID-19 and in remote regions.
)is increases access for patients to get the initial dental care
they need [18]. Finally, some occupations have relatively
lower dental care utilization rates, such as forestry and
fishing, construction, farm and other agricultural work, and
food service, all of which are also associated with a high
poverty rate [19].

)erefore, dental insurance is positively associated with
the demand for dental care. For example, Bhatti et al. [14];
using a sample from the Canadian Community Health
Survey (CCHS) of 108,861 respondents aged 25 years or
above, found that the probability of receiving dental care
increased by 17 percent for those having dental insurance
compared to the uninsured.

In the United States, many empirical measures have been
used to assess the impact of insurance on the demand for
dental care. Manski et al. [15], for example, found that
people with private coverage had more demand for dental
care than did those without coverage, as measured by the
probability of visiting a dentist, the number of dental visits,
and the expenditure, other factors kept constant. In a study
of 8,542 white adults who were not eligible for Medicaid
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from the data of the 1977 National Medical Care Expen-
diture Survey (NMCES), Mueller and Monheit [20] com-
pared dental care utilization between the uninsured, those
insured with coinsurance—at lower or higher rates (first-
dollar coverage), and those with a deductible plan. )e
results suggested that the primary effects of dental insurance
were to facilitate access to care and to increase dental ex-
penditure. Dental benefits coverage for low-income people
and dental care utilization were also examined. For example,
Medicaid adult dental coverage increased the likelihood that
people had visited the dentist in the previous six months or
year. )e magnitude of this effect varied with the level of the
Medicaid-to-private fee ratio for dentists. For instance,
Medicaid adult dental coverage was associated with an in-
crease of 12.9 percent in the probability of a yearly dental
visit [21]. )e expansion benefits of Medicaid were also
associated with an increase in complete teeth loss because
people with poor oral health may have accessed dental
services, especially for tooth extractions [22].

Sweet et al. [23] found that privately insured enrollees
(Delta Dental Plan of Iowa) were more likely to use dental
services than were those covered by Medicaid. However,
Medicaid members were nearly twice as likely as private
insurers to receive endodontic treatment and nearly four
times as likely to have had a tooth extracted. )e greater
degree of tooth extractions on the part of Medicaid patients
reflected their lower oral health status, even though Med-
icaid covered a much younger group of adults.

In the United Kingdom, there have been clear socio-
economic variations in the utilization of preventive and
restorative services. People with manual occupations and the
least educated have been consistently less likely to have
preventive or restorative dental services than were those at
the top of occupational classifications and the highly edu-
cated. Conversely, the same groups at the bottom of the
social hierarchy were more likely to ever have had tooth
extractions than were those at the top. )is suggests that
individuals who were the least educated and worked at-low
paying jobs tended to have more definitive dental treatment
such as extractions instead of treatments that require ap-
pointments and repeated visits to the dentists [24]. A current
study in Japan showed that average income per head and
college enrollment were positively associated with preven-
tive care and were negatively associated with curative care.
)e findings suggest that there may be fewer dental visits for
preventive care since people with lower income and edu-
cation levels tend to have dental diseases that had become
serious by the time they visited the dentist [25].

A cross-sectional study in western Iran’s Kermanshah
province discovered that of a total of 894 household heads,
only 18.2 percent had dental insurance. )e results showed
that those who were older, had a higher income, a higher
level of education, and who rated themselves as having poor
oral health and who did not regularly brush their teeth were
the ones who tended to utilize dental services. Moreover,
people with dental insurance had a higher probability of
dental care utilization and a greater frequency of visits to
dentists than did those without dental insurance. Having
insurance increased dental care accessibility by reducing the

cost of dental services since private sectors were the main
providers (80 percent) of dental care services in Iran [26]. In
another cross-sectional study in Iran, based on telephone
interviews, 58 percent of a total of 6,029 adult participants
had public insurance, and 28 percent had both public and
commercial insurance. )is indicates that people with both
public and commercial insurance coverage were more likely
to visit dentists and undergo dental check-ups [27].

Another empirical study in Chile has implemented
universal insurance via full or partial public subsidies. It is
found that the use of dental care significantly increased
between 2004 and 2009, especially among those with public
health insurance, with a lower educational level, and of lower
socioeconomic status [28].

3. Data

To investigate whether moral hazard in dental insurance
exists and to assess the impact of different dental insurance
plans on the demand for dental care in )ailand, this study
used secondary data from three data sets, from the 2015,
2017, and 2019 Health and Welfare Surveys in )ailand,
conducted by the )ailand National Statistical Office. )e
data sets comprised nationally representative surveys, which
covered approximately 269,206 )ai people and all age
groups.

As shown in Table 2, percent of respondents were fe-
male and 47.5 percent male. Age groups of respondents
were 0–15 years (19.2 percent), 16–24 years (9.4 percent),
25–34 years (11.1 percent), 35–44 years (14.6 percent),
45–54 years (17.2 percent), 55–64 years (14.8 percent), and
65 years and over (13.7 percent). )ese age groups were
classified according to oral health conditions and care
needs in each age group [12]. As for education, those with
no formal education accounted for 4.9 percent, preschool
21.5 percent, primary school 34.4 percent, secondary school
13.7 percent, high school 12.3 percent, and the remaining
respondents had received at least a university diploma. )e
majority (62 percent) were married, 23.9 percent were
single, and 14.1 percent were widowed or divorced or
separated. In terms of occupation, the respondents were
unemployed (30.7 percent), farmers (26.8 percent), services
or sales workers (14 percent), unskilled workers (7.5 per-
cent), crafts workers (6.7 percent), or factory workers (4.6
percent). )e rest were public servants, professionals,
technicians, and clerks. Average monthly income per head
was categorized according to quintiles.)emean of the first
quintile (Q1) was 773 baht (21.6 percent) and the mean of
Q5 was 32,375 baht (19.7 percent). As for dental insurance,
there were insured and uninsured persons, 99.6 and 0.4
percent, respectively. Among the insured, there were three
main types of public dental insurance: UCS (44.4 percent),
SSS (10.9 percent), and CSMBS (11.5 percent).

)e number of dental care visits in the previous 12
months is shown in Table 2 by tabulation, indicating that
most respondents had not visited a dentist in the previous 12
months (0 visits). )e proportion of people who did not use
dental services was approximately 92–93 percent. Con-
versely, there were a few respondents who visited a dentist at
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least once in the previous 12 months, approximately 7–8
percent.

)ose who visited a dentist at least once in the previous
12 months had to pay on average 533–616 baht out of pocket
per person. However, when dental care expenditure was
separated into deciles, the majority of patients (50.3–54.8
percent) did not have to pay any out of pocket costs (0 baht)
because their dental care insurance provided full coverage.
As also shown in Table 2, the first decile (D1) was 0 baht. For
the sixth to tenth deciles (D6-D10), the patients had to pay
on average 30 baht, 295 baht, 555 baht, 1,000 baht, and 3,624
baht, respectively.

)e respondents who had completed a higher level of
education and those who earned a higher average monthly
income paid relatively more out of pocket costs for dental
care over the previous 12 months. In terms of occupation,
public servants paid on average 878 baht out of pocket for
dental care, which was higher than those in other occupa-
tions paid. )e majority (51.2–60.3 percent) of service or
sales workers, the unemployed, and clerks also bore some
out-of-pocket costs for dental care utilization in the previous
12 months, their spending on average coming to 791 baht,
728 baht, and 689 baht, respectively.

As also shown in Table 2, respondents who lived in
Bangkok, the capital of)ailand, had to pay on average 1,223
baht out of pocket for dental care, which was relatively more
expensive than it was for those who lived in other regions of
)ailand. As for dental insurance, not surprisingly, unin-
sured persons had to pay on average 1,646 baht out of pocket
for dental care services, which was higher than it was for
those insured under UCS, SSS, and CSMBS, who spent on
average only 30–252 baht. Moreover, the majority of those
who used UCS (79.5 percent), SSS (67.1 percent), and
CSMBS (92.9 percent) did not have to pay anything at all
(free plan/0 baht) for dental care in the previous 12 months.
However, even if people had dental insurance but did not use
it at the time of their dental visits (insured paid by cash), they
had to pay on average 1,502 baht.

Considering the utilization of each type of dental
treatment as shown in Table 3 by tabulation, females tended
to utilize all preventive treatments as well as basic or major
treatments more than males did. Among age groups, chil-
dren aged 0–15 years were more likely to undergo oral exams
and get sealants and fluoride treatments compared to other
age groups because of dental care programs in schools and
UCS full coverage [29, 30]. Older age groups were more
likely to use restorative treatments such as extraction, root
canal, and denture treatments than were other age groups
because of the fact that the elderly have a higher probability
of losing permanent teeth.

)ose with higher levels of education tended to avail
themselves of preventive treatments (scaling and major
restorative procedures such as orthodontics, for instance)
more than did those with lower levels of education. Con-
versely, those with lower levels of education tended to
undergo restorative services such as extractions and fillings
more than did those with higher levels of education. Married
persons were more likely to use both preventive and re-
storative treatments, except for fluoride treatments and

orthodontics, than were those of other marital status. Single
people tended to undergo orthodontic procedures more
than did others.

As for occupation, most respondents were concentrated
in the unemployed category (30.5 percent), farmers (20
percent), and service or sales workers. As a result, these
occupations seemed to use both preventive and restorative
treatments more than did those in other occupations. Re-
spondents who had a higher monthly income tended to use
more preventive treatments such as exams and scaling,
including expensive restorative procedures such as root
canals. Conversely, those who had a lower monthly income
tended to get more extractions.

Regarding dental insurance, as shown in Table 3 by
tabulation, people with UCS tended to use some preventive
treatments such as exams and fluoride treatments, including
basic restorative services such as fillings and extractions
more than did those with other types of insurance and the
uninsured. Because these treatments were fully covered by
UCS; however, UCS beneficiaries were the majority (48
percent) of all insured. Moreover, people with any kind of
dental insurance but who did not use their coverage (insured
but paid by cash) tended to usemajor restorative care such as
root canals, dentures, and orthodontic treatments more than
did others in the previous 12 months. )is may be because
those with either UCS, SSS, or CSMBS preferred the more
convenient service available from private providers and were
willing to pay for it themselves. Another possibility is that
coverage for some treatments, such as orthodontics, was
inadequate for most people.

)is analysis of moral hazard and demand for dental care
in )ailand presents the descriptive statistics for the extent
of dental care utilization in the previous 12 months, dental
care expenditure, and each type of dental service used by the
tabulation but not controlled for socioeconomic factors.
)erefore, to control for individual bias and socioeconomic
characteristics, this study further investigated the impact of
dental insurance on demand for dental care and whether a
moral hazard exists through an econometrics estimation, as
presented in the next step.

4. Econometrics Estimation and Results

)e current study employs an econometrics model to
quantitatively investigate whether (desirable and undesir-
able) moral hazard in dental insurance exists and whether
different-level coverage of dental insurance influences de-
mand for dental care in )ailand, which serves as a case
study for developing countries. )e independent variables
include socioeconomic characteristics comprising gender,
age, religion, nationality, level of education, marital status,
occupation, average monthly income per head, municipal
area and region, and place of the dental visit, as well as
different types of dental insurance.

For dental insurance, most )ai people (99 percent) are
covered by one of the three main public health insurance
schemes, which include dental care benefits. )ese are the
universal coverage scheme (UCS), the social security scheme
(SSS), and the civil servant medical benefits scheme
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Table 3: Use of dental treatments in the previous 12 Months with socioeconomic characteristics and dental insurance by tabulation.

Variables

Preventive Treatments Basic Restorative Major Restorative

ObservationExams Scaling Sealant Fluoride Filling Extraction Root
canal Denture Orthodontics

Percent Percent Percent Percent Percent Percent Percent Percent Percent
Gender
Male 46.1 35.8 40 48.8 35.7 42.8 42.2 35.7 20.7 8,233 (39.3%)
Female 53.9 64.2 60 51.2 64.3 57.2 57.8 64.3 79.3 12,711 (60.7%)
Total 100 100 100 100 100 100 100 100 100 20,944 (100%)

Age
0–15 years 64.5 12.6 41.9 97.6 28.3 19.6 16.3 0.1 10.2 5,519 (26.4%)
16–24 years 4.1 13.4 8.6 0.5 12.5 5.4 9.8 1.7 50.1 2,102 (10%)
25–34 years 4.7 18.5 9.5 0.2 12.7 6.6 6.6 1 30 2,283 (10.9%)
35–44 years 4.2 21.4 9.5 0.5 15 10.6 16.3 4.8 7.9 2,671 (12.8%)
45–54 years 5.9 18.4 14.3 0.3 15.6 20.5 19.1 13.6 1.5 3,278 (15.7%)
55–64 years 8.6 11.4 9.5 0.8 11.3 21.7 22.3 31.3 0 3,043 (14.5%)
65+ years 7.9 4.2 6.7 0.2 4.6 15.6 9.6 47.5 0.2 2,048 (9.8%)
Total 100 100 100 100 100 100 100 100 100 20,944 (100%)

Level of education
No formal education 6.5 1.2 4 12 1.5 4 2 5.5 0.2 625 (3.1%)
Nursery school 51.5 9.7 31.7 76.3 22.3 31.8 11 27.6 0.1 5,088 (25.4%)
Primary school 19.1 15.8 19.8 8.3 21.6 33.8 18.8 35.7 8.4 4,715 (23.6%)
Secondary school 5.2 13 10.9 0.9 14.2 11.1 12.2 8.8 25.9 2,372 (11.9%)
High school 5.6 17.7 9.9 0 15.5 9.5 16 8.4 27.7 2,588 (12.9%)
Diploma 2 6.7 4 0.9 4.9 2.9 5.6 3 7 866 (4.3%)
Bachelor’s degree 8.1 29.3 16.8 1.4 16.7 6.2 25.2 9.5 26.6 3,117 (15.6%)
Higher than
bachelor’s degree 2.2 6.5 3 0.3 3.3 0.7 9.2 1.4 4 633 (3.2%)

Total 100 100 100 100 100 100 100 100 100 20,004 (100%)
Marital status
Single 29.4 36.8 44.4 66.7 35.5 13.9 27 6.9 74.2 4,678 (28.6%)
Married 57.6 55.5 46 30.3 56 70.3 64.7 68.3 23 9,788 (59.9%)
Widowed/Divorced/
Separated 13 7.7 9.5 3 8.5 15.8 8.3 24.8 2.8 1,874 (11.5%)

Total 100 100 100 100 100 100 100 100 100 16,340 (100%)
Occupation
Public servants 3.5 6 3.2 6.7 3.5 1.8 5.9 2.2 1.8 555 (3.5%)
Professionals 7.9 14.4 8.1 20 7.7 2.2 14.8 1.8 10.1 1,224 (7.8%)
Technicians 2.9 7.2 6.5 0 4.1 1.4 3.3 1.7 5.7 615 (3.9%)
Clerks 1.7 6.8 4.8 6.7 4.7 1.6 2.8 0.8 6.5 617 (3.9%)
Service/Sales workers 11.6 17.2 29 20 19.4 15.6 20.9 15.3 14.9 2,607 (16.6%)
Farmers 21.4 10.3 6.5 13.3 16.1 32.6 11 21 3.2 3,119 (19.9%)
Crafts 3.4 4.2 1.6 0 5 6.6 3.5 6.6 2.9 807 (5.2%)
Factory workers 1.7 4.7 9.7 0 4.7 3.6 2.1 1.8 2.6 602 (3.8%)
Unskilled workers 3.6 3.6 3.2 0 4.1 6.9 1.9 4.8 1 739 (4.7%)
Unemployed 42.3 25.5 27.4 33.3 30.4 27.8 33.8 44 51.2 4,783 (30.5%)
Total 100 100 100 100 100 100 100 100 100 15,668 (100%)

Average monthly
income quintiles (unit:
Baht)
Q1 (773 baht) 22.7 11.1 12.5 18.2 15.5 18.9 13.4 22.1 24.6 1,895 (16.5%)
Q2 (3,956 baht) 19.3 10.6 16.7 9.1 15.1 23.3 9.8 24.1 20.9 2,018 (17.6%)
Q3 (7,426 baht) 14.8 11.5 12.5 9.1 13.7 19.1 10.7 13.9 12 1,718 (15%)
Q4 (12,336 baht) 14.4 20.4 31.3 9.1 22.6 19.1 13.4 14.9 19.3 2,235 (19.5%)
Q5 (32,375 baht) 28.7 46.4 27.1 54.5 33 19.6 52.7 25 23.3 3,609 (31.5%)
Total 100 100 100 100 100 100 100 100 100 11,475 (100%)

Dental insurance
Uninsured 0.9 0.5 1 0.3 0.4 0.2 0.8 0.3 0.2 92 (0.4%)
UCS 73 29.4 37.1 83 45.6 59.9 21.6 34.1 1.6 9,971 (48%)
SSS 2.6 22.5 4.8 0.3 12.1 6 4.6 2.2 0.4 2,110 (10.1%)
CSMBS 10.7 16 10.5 4.7 11.5 7.9 18 13.1 0.9 2,272 (10.9%)
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(CSMBS). However, this study also examines other dental
insurance, for instance, private insurance, insurance paid by
the employer, and insurance purchased by individuals who
have either UCS, SSS, or CSMBS but who did not use it when
they visited the dentist and thus paid out-of-pocket (insured
and paid by cash); the uninsured are also considered.
Overall, UCS, SSS, and CSMBS comprise publicly funded
healthcare, which offers full coverage and the free plan for
comprehensive dental care. Among those three insurance
options, SSS provides relatively lower coverage, which does
not cover treatments such as fluoride and root canals, as
shown in Table 1.

)e dependent variables are as follows.
First, for dental care utilization in the previous 12

months, “respondents used any dental services� 1” or “re-
spondents did not use any dental services� 0.” )is variable
is a binary dependent variable.

Second, for the number of dental visits in the past 12
months, the answers are an integer that starts from 0 (zero).
For example, if the number of dental visits is 0, it means a
respondent had no dental visits in the previous 12 months. If
it equals 1, it means a respondent made 1 dental visit in the
previous 12 months.)is variable is a continuous dependent
variable but it is right-skewed distribution because the
majority of respondents (92–93 percent) hadmade no dental
visits in the previous 12 months as indicated in Table 2.

)e third is dental care expenditure per person at the time
of visiting a dentist in the previous 12 months. )is expen-
diture is an out-of-pocket payment by the respondent for any
dental care service. )e out-of-pocket cost begins from 0 baht
(free plan; measured in)ai currency: baht).)is variable is a
continuous dependent variable, which is right-skewed dis-
tribution. )e majority of respondents, who are insured and
covered by the free plan, are also shown in Table 2.

Finally is each type of dental care service used in the
previous 12 months. )ere are nine types of dental treat-
ments in this study. )ey are categorized, according to
Meyerhoefer et al. [9]; into three main types: preventive care,

basic restorative care, and major restorative care. Oral
exams, scalings, sealants, and fluoride treatments are pre-
ventive treatments. Fillings and extraction are basic re-
storative treatments while root canals, dentures, and
orthodontics are major restorative treatments. Nevertheless,
the model estimation treats each type of dental care service
as a binary dependent variable, for instance, “oral exam used
in the previous 12 months� 1” or “otherwise� 0,”
“scaling� 1” or “otherwise� 0,” “extraction� 1” or
“otherwise� 0.”

)e model estimations in this study are therefore based
on a probit or tobit model due to the kinds of dependent
variables. A probit model is used in cases where there are two
outcomes of a binary dependent variable. After running the
probit model, marginal effects are estimated in order to
interpret the “probability of dental care utilization” and the
“probability of use of each type of dental care treatment.” A
tobit model is used in cases where the continuous dependent
variable is skewed to one direction and the value of the
variable is not negative. )is model is adopted to estimate
“the number of dental visits” and the “dental care expen-
diture” of the )ai population.

Table 4 consists of twelve models. Model 1 shows the
probability of dental care utilization in the previous 12
months. Model 2 shows the number of dental visits. Model 3
shows the dental care expenditure (baht per person). Models
4–12 demonstrate the probability of undergoing dental care
treatments, which comprise oral exams, scalings, sealants,
fluoride treatments, fillings, extraction, root canals, den-
tures, and orthodontics. All models include socioeconomic
characteristics of individuals, for instance, gender, age, re-
ligion, nationality, education, marital status, occupation,
average monthly income, region, and place of dental visits.
)e socioeconomic factors are treated as controlled
variables.

Estimation results show that females have a higher
probability of dental care utilization than do males, a sta-
tistically significant 2.5 percent. And, females had 0.24 more

Table 3: Continued.

Variables

Preventive Treatments Basic Restorative Major Restorative

ObservationExams Scaling Sealant Fluoride Filling Extraction Root
canal Denture Orthodontics

Percent Percent Percent Percent Percent Percent Percent Percent Percent
Private insurance 0.8 0.7 1 1.2 0.7 0.4 1.6 0.4 0.5 130 (0.6%)
Insurance by
employer 0.2 1.2 1.9 0.2 0.4 0 0.6 0.3 0.2 94 (0.5%)

Other insurance 0.5 0.3 0 0.2 0.5 0.5 0 0.1 0.4 83 (0.4%)
Insured paid by cash 11.2 29.5 43.8 10.2 28.8 25.1 52.9 49.5 95.8 6,041 (29.1%)
Total 100 100 100 100 100 100 100 100 100 20,793 (100%)

Region
Bangkok 7.1 15.5 10.5 3 8.5 3.5 15.3 6.2 11.1 1,768 (8.4%)
Central 18 31.1 27.6 25.4 30.9 26 28.5 31.4 31.5 5,771 (27.6%)
Northern 29.3 20.4 23.8 15.5 22.9 24.6 18.7 28.2 24.4 4,935 (23.6%)
Northeast 30.6 16.9 14.3 30.1 18.2 27.8 18.7 17.1 20.2 4,800 (22.9%)
Southern 15 16.2 23.8 25.9 19.6 18.1 18.7 17.1 12.8 3,670 (17.5%)
Total 100 100 100 100 100 100 100 100 100 20,944 (100%)

Authors’ Calculation. Source: )ailand’s National Statistical Office.
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visits than did males. Moreover, females had to pay out-of-
pocket statistically significantly more than did males, by 193
baht. In terms of dental care treatments, females tended to
use scaling, filling, dentures, and orthodontic services more
than did males, statistically significant at 1.8, 2.7, 1.2, and 3.6
percent, respectively. In contrast, females tended to undergo
extraction treatments less than males did, statistically sig-
nificant at 7.5 percent.

As for comparisons of other age groups, age seems to be
an important factor in determining which type of dental care
treatment is provided. Just as with the comparison of those
65 years old and older, younger age groups, such as those
0–15 to 45–54 years, tend to undergo more scaling, filling,
and orthodontic treatment. In contrast, younger age groups
tend to have fewer extractions. )e use of dental treatments
may illustrate the nature of teeth conditions and age. For
example, younger people tend to have fewer permanent
teeth loss, which leads to them undergoing more treatments
to maintain permanent teeth.

Regarding nationality, )ais have a higher probability of
dental care utilization in the previous 12 months than do
other nationalities and stateless persons, statistically sig-
nificant at 4 percent. However, people of other nationalities
or foreigners have to pay more out of pocket than do )ais,
statistically significant at 664 baht.

As for the level of education, this factor seems to be
particularly important. In general, people with a higher
education had a higher probability of seeking dental care,
visited the dentist more, and spent more in the previous 12
months than did those with less education. For example,
compared with persons with no formal schooling, people
who had completed high school and beyond had a higher
probability of dental care utilization and more dental care
visits, statistically significant at 2.4–7.1 percent and 0.3–0.4
visits, respectively. People with at least a bachelor’s degree
paid more out-of-pocket for dental care, statistically sig-
nificant at 296–335 baht. Moreover, people with more ed-
ucation tended to employ preventive dental care and
undergo restorative dental care, which helps save their
permanent teeth, more than do uneducated persons. For
instance, people who have completed a bachelor’s or higher
degree have a higher probability of undergoing oral exams,
scalings, fillings, and root canals than do uneducated, sta-
tistically significant at 2.5–3.1, 17.8–18.1, 10.8–12.4, and
3.0–4.5 percent, respectively. Conversely, uneducated per-
sons have a higher probability of extraction and needing
denture services than those withmore education, statistically
significant at 8.3–30.7 and 2.9–6.5 percent, respectively.
)ese estimations may indicate that )ai people who have
undergone higher education seem to have received better
oral health care knowledge and that they tend to have better
oral hygiene and to take better care of their teeth, including
going regularly to the dentist. )at behavior helps prevent
severe oral or dental disease, which in turn results in a lower
probability of tooth loss or the need for extraction services.

With regard to marital status, both married and wid-
owed/divorced/separated respondents had fewer dental
visits than did those who were single, statistically significant
at 0.15–0.23 visits. Bothmarital status groups compared with

the single group had lower probabilities of undergoing
scaling treatment, statistically significant 3.7–3.8 percent,
while they had a higher probability of extraction, statistically
significant 5.6–6.6 percent.

)ere were some occupations, for instance, unskilled
workers, factory workers, crafts workers, and the unem-
ployed, who had a lower probability of dental care utilization
and scaling treatment (preventive care) than did public
servants, statistically significant 1.4–1.9 percent and 5.3–12.2
percent, respectively. In contrast, sales/service workers,
farmers, crafts persons, and unskilled laborers had a higher
probability of extraction (restorative care) than did public
servants, statistically significant 4.5–11.5 percent.

In terms of average monthly income per head, having a
higher income seemed to have a positive effect on both
dental care utilization and dental care expenditure. People
with 1,000 baht additional monthly income had a higher
probability of dental care utilization in the previous 12
months, statistically significant at 1 percent, and they tended
to spend more out-of-pocket for dental services by 4 baht.
Furthermore, an increase in monthly income had a positive
effect on preventive care, such as oral exams and scaling
treatment, and on orthodontics, but it had a negative effect
on restorative care such as extractions.

Respondents who lived in the capital, Bangkok, had a
higher probability of dental care utilization and spending
out-of-pocket than did those who lived in other regions of
)ailand, statistically significant at 1.2–1.6 percent and
165–395 baht, respectively. Meanwhile, people who lived in
any of the four regions outside Bangkok tended to undergo
relatively less preventive care yet tended to experience rel-
atively more restorative care. For example, respondents
living in three of the four regions (all but the Northeast) had
a lower probability of undergoing oral exams and scaling
compared to those living in Bangkok, statistically significant
at 2.2–2.8 percent and 6.2–8.8 percent, respectively. In
contrast, respondents in all four regions had a higher
probability of extraction and denture services, statistically
significant at 6.6–11.7 percent and 1.4–2.3 percent, re-
spectively. However, respondents in the central, northern,
and northeast regions tended to undergo orthodontic
treatments more than did those who lived in Bangkok,
statistically significant 1.4–3.9 percent.

)e place of dental care utilization also affects dental care
expenditure. People who went to a dentist at a university
hospital, private hospital, private clinic, or at locally un-
qualified providers had to pay more out-of-pocket than did
those who went to a dentist at a community hospital (a
public hospital), by 1,128 baht, 868 baht, 754 baht, and 913
baht, respectively. Interestingly, people who received dental
care at a mobile dental unit or school had a greater prob-
ability of getting preventive care, such as oral exams and
scaling, than they did at community hospitals, statistically
significant at 23–77.7 percent and 33.2 percent (except for
care at schools), respectively. Many public and private or-
ganizations in )ailand offer basic dental care programs via
schools and mobile dental units. Schools also seem to be a
crucial place to impart oral health knowledge to )ai
children [31]. Youtube as social media today provides
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information for children such as information about mouth
sores [32]. When it comes to dentures, people had a higher
probability of getting them from locally unqualified pro-
viders than at community hospitals, statistically significant
46.6 percent. People tended to go to a dentist for orthodontic
services at university hospitals, private hospitals, and private
clinics rather than at community hospitals, statistically
significant 4.4–5.6 percent.

Even more important, dental insurance coverage is a
crucial factor in determining a demand for dental care, when
controlled for individuals’ socioeconomic profile. Compared
with SSS beneficiaries, those covered under UCS and CSMBS
had a lower probability of dental care utilization in the
previous 12 months, statistically significant at 3.6 percent
and 1 percent, respectively. However, those covered by
private dental insurance and by dental insurance paid by
their employers were more likely to avail themselves of
dental care, statistically significant at 3 and 14.8 percent,
respectively. Conversely, UCS and CSMBS subscribers and
those who paid by cash had more dental visits than those
under SSS, statistically significant at 0.17, 0.23, and 0.99
visits, respectively. Not surprisingly, in terms of the number
of dental visits, people enrolled in UCS and CSMBS tended
to go to the dentist more often than did SSS subscribers
because SSS provides relatively lower comprehensive ben-
efits for associated costs and treatments, as indicated in
Table 1.

Dental insurance coverage also affected individual dental
care expenditure. People who were uninsured, insured but
have to pay extra, and those covered by private insurance
had to pay out-of-pocket for dental care more than did those
enrolled in SSS, statistically significant at 2,104 baht, 2,107
baht, and 486 baht, respectively. On the other hand, people
with generous coverage of comprehensive dental services
seemed to save on out-of-pocket expenses. CSMBS sub-
scribers, those covered by insurance paid by their employer,
and those covered by other types of insurance had to pay less
out-of-pocket than did those enrolled in SSS, statistically
significant at 1,223 baht, 529 baht, and 1,621 baht,
respectively.

As for preventive dental treatments, those covered by
UCS and private dental insurance were more likely to un-
dergo oral exams than were those under SSS, statistically
significant at 2.1 and 9.9 percent, respectively. Interestingly,
UCS and subscribers CSMBS, those covered by private
insurance, and those who were insured but have to pay extra
were less likely to get scaling treatments than were those
under SSS, statistically significant at 11.1 percent, 3.4 per-
cent, 18.0 percent, and 16.8 percent, respectively. It is
possible that SSS covered the cost of essential dental services,
including scaling, by fee-for-service that was no more than
900 baht in total per year per person. In this case, SSS
subscribers might have chosen one service, such as scaling,
even without any symptom of oral illness, before the end of
the fiscal year.

In the case of basic restorative dental treatments, ben-
eficiaries under UCS and those who were insured but paid in
cash had a higher probability of extraction treatment than
did those under SSS, with statistically significant 5.4 and 4.8

percent, respectively. )is may be because even though SSS
and UCS provide full coverage for extraction, UCS sub-
scribers might tend to be informal or low-income workers
with poor oral health. When visiting a dentist, their oral
diseases might have already progressed to the worst stage,
requiring tooth extraction [25]. Another possibility is that
both those covered by UCS and those who were insured but
have to pay extra had serious tooth disease already and thus
tended to require more definitive dental treatment such as
extractions instead of treatments that require a series of
appointments and repeated visits to the dentist [24].

In terms of major restorative dental treatments, bene-
ficiaries under CSMBS or dental private insurance and those
who were insured but paid in cash were more likely to
undergo of root canal treatment than were those covered by
SSS, statistically significant at 1.3, 4.4, and 4.3 percent, re-
spectively. )is is because CSMBS provides generous cov-
erage for root canal treatment, but SSS does not. )ose who
were insured but have to pay extra were more likely to be
fitted for dentures than were those enrolled in SSS, statis-
tically significant at 5.5 percent. )e greater probability for
those insured but paying in cash to undergo root canal and
denture treatments may reflect inadequate coverage with
UCS or CSMBS, thus requiring clients covered by these
plans to pay out-of-pocket if they prefer more convenient
services (without the long lines, inconvenient business
hours, or other constraints) [30]. Also of interest, benefi-
ciaries under UCS, CSMBS, private insurance, and those
insured but have to pay extra had a higher probability of
receiving orthodontic care than did those under SSS, sta-
tistically significant at 1.2, 1.6.7.5, and 9.3 percent, respec-
tively. Although members of UCS and CSMBS tended to
undergo orthodontics treatment more than did those under
SSS, these services were apparently deemed necessary be-
cause both UCS and CSMBS provide coverage for cleft lip
and palate patients, and it is SSS that does not. Both private
insurance clients and those insured but have to pay extra
made use of orthodontics for aesthetic/cosmetic purposes
[33].

5. Conclusions and Policy Recommendations

)is study investigates whether moral hazard in dental in-
surance exists as well as the impact of different types of
dental insurance on the demand for dental care in )ailand,
as a case study representative of other developing countries.
Nationally representative data from )ailand Health and
Welfare Surveys were used, covering 269,206 )ai people of
all age groups. Taken into account also was the extent to
which socioeconomic characteristics of individuals such as
gender, age, level of education, marital status, level of in-
come, and residential area affected demand for dental
treatment.

Even though the estimation results did not find evidence
of moral hazard in terms of the probability of dental care
utilization and dental care expenditure in the 12 months
previous to the surveys, we did find a moral hazard in the
number of dental care visits and type of dental services.
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People with generous insurance coverage, such as pro-
vided by UCS and CSMBS, had more dental visits than did
those covered by SSS, statistically significant at 0.17–0.23
visits. In other words, people with greater coverage of dental
benefits went to a dentist more often than those with lower
coverage.

Dental insurance coverage also determined which type
of dental care treatment was provided. People with generous
insurance coverage, such as UCS and private insurance,
tended to go for oral exams, which are preventive care, more
than did those with relatively lower coverage, such as SSS,
statistically significant at 2.1 and 9.9 percent, respectively.
Regarding basic and major restorative treatments, UCS
members tended to get extractions more than SSS members,
statistically significant at 5.4 percent. People with CSMBS
and private insurance also tended to undergo root canal
treatments more than did those under SSS, statistically
significant at 1.3 and 4.4 percent, respectively. )is is
consistent with the study results of Meyerhoefer et al. [9];
who found that having dental insurance increases the
probability of using the three types of dental treatments
(preventive, basic restorative, and major restorative care).
)is is due to the fact that the higher dental insurance
coverage improves access to dental care and lowers out-of-
pocket expenses, especially when getting needed and costly
restorative services (root canals and dentures).

More interestingly, dental insurance is found to increase
the use of preventive care (examination) in)ailand as a case
of developing countries. )e implication is that the essential
and comprehensive dental care services that are provided
full coverage (free plan) through the three main public
health insurance schemes (UCS, SSS, and CSMBS) should be
guaranteed benefits for everyone in order to promote regular
access to dental care, especially preventive care that can
prevent the severe oral disease from developing and
therefore reduce the number and cost of treatments for more
serious conditions, thus improving overall the population’s
well-being by helping people maintain good oral health.

However, there are still inequalities in dental benefits
coverage among the three main public health insurance
schemes. As seen in the findings of this study, people with
generous dental coverage (UCS and CSMBS) tend to visit a
dentist more often and avail themselves of essential dental
treatments such as oral exams as well as other necessary but
costly procedures, such as root canals, more than do those
people with lower coverage (SSS). Beneficiaries under SSS,
therefore, tend to face financial barriers that can limit access
to dental care and can result in lower dental care utilization
overall, a crucial aspect of healthcare utilization inequity in
)ailand. Merging health insurance funds would be a
worthwhile starting point for improving equity in healthcare
financing and access to healthcare services, a solution
suggested by Bazyar et al. [34]. Although this is not a new
policy recommendation, it should nevertheless be put into
practice even though doing so may not be easy.

In addition to socioeconomic, financial factors, and types
of insurance addressed here, there are other issues, such as
oral health status, self-perceived need for dental care, waiting
time periods, travel costs, and paid sick leave, which might

influence the demand for dental care. Unfortunately, these
other factors are not included in this current study because
of the limitations of the data sets. Further research could
investigate these active factors to better understand the
demand for dental care in a developing country context,
especially in a country such as )ailand, where informal
workers dominate half the labor market. More important,
improved oral health, as one key outcome, may indicate
whether additional dental care utilization is as efficient and
far reaching as it could be when comparing before and after
scenarios after more generous and expansive dental insur-
ance coverage has been implemented. )e study of the re-
lationship between oral health outcomes and dental
insurance coverage is thus a compelling topic for continued
investigation.

Nowadays the demand for dental services in the pre-,
during-, and post COVID-19 pandemic should also be given
attention and further study. Although this study used the
latest version of the data set (at the investigation moment)
from the 2019 Health and Welfare Surveys in )ailand, the
data had been collected before the spread of the disease. )e
lack of data sets about this issue is still a challenge.
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L. Palència, and C. Borrell, “Changes in socioeconomic in-
equalities in the use of dental care following major healthcare
reform in Chile, 2004–2009,” International Journal of Envi-
ronmental Research and Public Health, vol. 12, no. 3,
pp. 2823–2836, 2015.

[29] NHSO, “Universal coverage scheme’s funding management
handbook 2018,” 2017, https://e-library.nhso.go.th/view/1/
detail_ebook/28/TH-TH.

[30] NHSO, “Laws and order according to national health security
act B.E. 2545- (A.D. 2002),” 2020, https://e-library.nhso.go.th/
view/1/detail_ebook/56/TH-TH.

[31] P. Potisomporn, W. Sukarawan, and W. Sriarj, “Oral health
education improved oral health knowledge, attitudes, and
plaque scores in )ai third-grade students: a randomised
clinical trial,” Oral Health and Preventive Dentistry, vol. 17,
no. 6, pp. 523–531, 2019.

[32] D. D. Stasio, A. Romano, R. S. Paparella et al., “How social
media meet patients’ questions: YouTube™ review for mouth
sores in children,” Journal of Biological Regulators and Ho-
meostatic Agents, vol. 32, pp. 117–121, 2018.

[33] W. Laothong and H. C. Cheng, “Comparison of factors af-
fecting orthodontic treatment motivation of Taiwanese and
)ai patients in two hospitals,” Journal of Dental Science,
vol. 12, no. 4, pp. 396–404, 2017.

[34] M. Bazyar, V. Yazdi-Feyzabadi, A. Rashidian, and A. Behzadi,
“)e experiences of merging health insurance funds in South
Korea, Turkey, )ailand, and Indonesia: a cross-country
comparative study,” International Journal for Equity in
Health, vol. 20, pp. 66–24, 2021.

International Journal of Dentistry 17

https://www.sso.go.th/wpr/main/service/%E0%B8%81%E0%B8%AD%E0%B8%87%E0%B8%97%E0%B8%B8%E0%B8%99%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B8%AA%E0%B8%B1%E0%B8%87%E0%B8%84%E0%B8%A1_detail_detail_1_125_690/13_13
https://www.sso.go.th/wpr/main/service/%E0%B8%81%E0%B8%AD%E0%B8%87%E0%B8%97%E0%B8%B8%E0%B8%99%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B8%AA%E0%B8%B1%E0%B8%87%E0%B8%84%E0%B8%A1_detail_detail_1_125_690/13_13
https://www.sso.go.th/wpr/main/service/%E0%B8%81%E0%B8%AD%E0%B8%87%E0%B8%97%E0%B8%B8%E0%B8%99%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B8%AA%E0%B8%B1%E0%B8%87%E0%B8%84%E0%B8%A1_detail_detail_1_125_690/13_13
https://www.sso.go.th/wpr/main/service/%E0%B8%81%E0%B8%AD%E0%B8%87%E0%B8%97%E0%B8%B8%E0%B8%99%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B8%AA%E0%B8%B1%E0%B8%87%E0%B8%84%E0%B8%A1_detail_detail_1_125_690/13_13
https://www.sso.go.th/wpr/main/service/%E0%B8%81%E0%B8%AD%E0%B8%87%E0%B8%97%E0%B8%B8%E0%B8%99%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B8%AA%E0%B8%B1%E0%B8%87%E0%B8%84%E0%B8%A1_detail_detail_1_125_690/13_13
https://www.sso.go.th/wpr/main/service/%E0%B8%81%E0%B8%AD%E0%B8%87%E0%B8%97%E0%B8%B8%E0%B8%99%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B8%AA%E0%B8%B1%E0%B8%87%E0%B8%84%E0%B8%A1_detail_detail_1_125_690/13_13
https://e-library.nhso.go.th/view/1/detail_ebook/28/TH-TH
https://e-library.nhso.go.th/view/1/detail_ebook/28/TH-TH
https://e-library.nhso.go.th/view/1/detail_ebook/56/TH-TH
https://e-library.nhso.go.th/view/1/detail_ebook/56/TH-TH

