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Background: The three major health insurance systems are different in their medical service coverage, reimbursement
process and choice of providers; leading to the question of how great are the variations in the healthcare offered and disease
outcomes.

Objective: To assess whether differences exist and to analyze the effects of on healthcare provision and disease outcomes in
the adult population across the three health insurance systems.

Material and Method: The authors analyzed the disease outcomes of the 23 major ICD-10 disease groups among the three
major health insurance systems to obtain the death rates, levels of healthcare provision and the hospital charges. Factors
influencing mortality rates were evaluated by multiple logistic regression analysis.

Results: The community, general, tertiary care and private hospitals provided hospitalization for 41.4%, 22%, 27.3% and
9.3% of hospitalized adult patients, respectively.

Infectious & parasitic diseases were the most common causes of admissions. Disease of the digestive system was
the most common cause of admission in general hospitals while malignancy was the most common in the tertiary care
hospitals. Patients with congenital malformation, neoplasm, mental and behavioral disorder and diseases of the eye were
commonly treated at tertiary care hospitals.

The mean and median of hospital charges were highest in the Civil Servant Medical Benefit System (CSMBS)

(26,668; 10,209 Baht), followed by the Social Security System (SSS) (21,455; 9,713 Baht) and the Universal Coverage System
(UC) (13,086; 5,246 Baht). The respective overall mortality rates for the CSMBS, SSS and UC were 4.40%, 1.38% and
3.32%. After adjustment, however, a significant association between UC and mortality was found with an odds ratio of 1.43
(1.40-1.45) as compared to CSMBS. In addition, other factors most influencing mortality rates were male sex, elderly age,
and the levels of healthcare.
Conclusion: The differences in charges for some groups of diseases and significantly different clinical outcomes across
schemes existed. The differences in disease outcomes were not adjusted for socioeconomic status and disease severity,
requiring a cautious interpretation; nevertheless, an association with a higher mortality rate under the UC scheme for in-
patient services need prompt further study.
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Thailand achieved universal coverage of
healthcare in early 2002. There are three public insurance
schemes, the non-contributory Civil Servant Medical
Benefit Scheme (CSMBS) for some government
employees, pensioners and their dependants (8% of
total population); the Social Security Scheme (SSS) for
formal private sector employees (15.7% of total
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population) financed by tripartite contributions; and
the con-contributory Universal Health Coverage (UC)
scheme for the rest (76.3%) of the population financed
by general tax revenue. The three schemes adopt
different provider payment methods and contracting
with healthcare providers. The CSMBS uses a fee-for-
service (FFS) model with free choice allowed to
beneficiaries to any public providers for out-patient
services and diagnostic- related group (DRG) payment
for hospital admissions. The SSS uses a contract model
using a single capitation rate and contracts with
competitive public-private hospitals having > 100 beds
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and other quality pre-requisites. The UC scheme uses
a contract model with several modes of payment; for
example, capitation for outpatient services and
prevention and health promotion services. Since 2007,
all three schemes have adopted DRG for in-patient
services based upon global budgets for the UC and
SSS, and an open budget for the CSMBS. Beneficiaries
of the SSS and UC are required to register with their
preferred providers. The UC scheme, however, has a
geographical monopoly whereby the Ministry of Public
Health (MOPH) health centres and district hospitals
are the sole providers at the district level; therefore no
competitive contracting is possible.

There is no co-payment at point of services
by beneficiaries in any of the schemes;® consequently,
unnecessary utilization by patients is a major policy
concern since co-payment could be a deterrent to
unnecessary usage. The UC and SSS have adopted a
closed-end provider payment method, whereas the
CSMS adopted an FFS for outpatient services and DRG.
It was hypothesized that these tools would together
counteract over-utilization by healthcare users, notably
illness caused by patient’s moral hazards.

Although all three schemes rely on DRG
payment for in-patient services, the CSMBS still has
not adopted a global budget and has a higher base rate
for each adjusted relative weight, as compared to those
of the other two schemes. At present, a number of
hospitals maintain electronic records of services for
administrative purposes. Recently, a national in-patient
database has been available in electronic format;
allowing for assessment of hospitalization outcomes
at the patient level. The authors therefore explored
whether there were differences among the schemes in
obtaining in-patient services and their respective
disease outcomes. The results of the present study
will provide essential information for improving the
healthcare insurance systems and for setting standards
for service provision and disease outcomes.

Objective

The objective was to examine whether
differences existed among the three main insurance
schemes in receiving in-patient services and disease
outcomes in the adult population (age > 19 years) by
analyzing the in-patient information from the SSS, UC
and CSMBS.

Material and Method

The information to be analyzed was from the
in-patient medical expense forms for the fiscal year 2010
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(October 1, 2009 to September 30, 2010) from the
National Health Security Office (NHSO), Thailand and
the in-patient data from the CSMBS from the
Comptroller General’s Department and the Social
Security Office. First, the data were checked for
accuracy by examining for (a) overlapping information
(b) visit dates (c) missing items (d) incorrect coding
and (e) dating with the correct fiscal year. Then a basic
statistical analysis was performed on age, sex, admission
rates, death rates, levels of healthcare (i.e., community,
general, tertiary care or private hospitals) and the
average hospital charges for each of the 23 major
disease groups (as per ICD-10)®.

The government hospitals were categorized
using numbers of beds and specialties into three levels:
district, general and tertiary hospitals. University
hospitals were included in the tertiary hospitals. Private
hospitals were separately analyzed.

Outcome measures

The present study outcomes were (a) number
of patients (b) number of admissions (c) levels of
hospitals (d) hospital charges® (e) death rates and (f)
factors influencing the death rates among the 23 major
groups of diseases in the ICD-10 and (g) the top five
major groups of diseases admitted to each level of
hospitals subcategorized by insurance scheme: each
outcome was compared among the three major
insurance schemes (CSMBS, SSS and UC). Due to the
limited availability of data on unit costs for most
hospitals, hospital charges were used despite their
limited ability to reflect standardized resource utilization.

Statistical analysis

The statistical analysis was done using SPSS
for Windows version 13. The respective continuous
and categorical data were expressed as a mean +
standard deviation (SD) or median (25"-75"" percentile)
and percentage. Multiple logistic regression analysis
was performed to adjust the odds ratio for factors
influencing the death rate.

Ethics approval followed an assessment by
the Ethics Committee of the Faculty of Medicine, Khon
Kaen University, as per the guidelines of the Helsinki
Declaration.

Results

In the fiscal year 2010, the number of persons
> 19 years of age was 47,966,734-74% of the total Thai
population of 64.7 millions. Approximately 96% of the
adult population (46,208,964) was covered by one of
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the three health insurance systems (viz., the SSS,
CSMBS or UC). The total number of adult in-patients
was 3,876,792 who were admitted 4,863,935 times,
accounting for 71% of all in-patients.

The common groups of diseases leading to
hospitalization as shown in Table 1 were: A00-B99
Certain infectious and parasitic diseases, 010-099
Childbirth and the puerperium, S00-T98 Injury,
poisoning and certain other consequences of external
causes, K00-K93 Diseases of the digestive system, JOO-
J99 Diseases of the respiratory system, 100-199 Diseases
of the circulatory system, NOO-N99 Diseases of the
genitourinary system, R00-R99 Symptoms, signs and
abnormal clinical and laboratory findings, not elsewhere
classified, C00-D48 Neoplasms, H00-H59 Diseases of
the eye and adnexa, E00-E90 Endocrine, nutritional and
metabolic diseases and M00-M99 Diseases of the
musculoskeletal system and connective tissue.

The patients admitted under the UC were well-
distributed across every age group. There was a
tendency for patients in the advanced age group (i.e.,
51-60, 61-70 year-olds) to be admitted more than the
younger age groups. This observation was also made
of patients in the CSMBS, while patients covered under
the SSS tended to be younger (25-50 year-olds) (Fig 1,
Table1).

The UC covered 3,734,583 hospital admissions
(77% of all admissions). The top five disease groups
leading to hospitalization were (1) childbirth and the
puerperium (455,949 admissions, 12.2%) (2) infectious
and parasitic diseases (425,151admissions, 11.4%) (3)
diseases of the digestive system (379,532 admissions,
10.2 %) (4) diseases of the respiratory system (347,771
admissions, 9.3 %) and (5) injury and poisoning (337,400
admissions, 9.0 %).

The CSMBS covered healthcare service for
615,954 admissions (13% of all admissions). The top
five groups of diseases were (1) diseases of the
circulatory system (77,799 admissions,12.6%) (2)
neoplasm (69,870 admissions, 11.3%) (3) diseases of
the digestive system (60,843 admissions, 9.9%) (4)
diseases of the respiratory system (59,508 admissions,
9.7%) and (5) infectious and parasitic diseases (57,302
admissions, 9.3%).

The SSS mainly provided coverage for the
working-age population-513,398 admissions or 11% of
all admissions. The top five groups of diseases
admitted under this scheme were (1) infectious and
parasitic diseases (77,279 admissions, 15.1 %) (2) injury
and poisoning (70,297 admissions, 13.7 %) (3) diseases
of the digestive system (65,638 admissions, 12.8 %) (4)
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diseases of the respiratory system (53,292 admissions,
10.4%) and (5) diseases of the genitourinary system
(41,680 admissions, 8.1%).

The distribution of common disease groups
leading to hospitalization in each region of the country
was similar (Table 2). The admission rate was highest
in the southern (S) region (112.8 times/1,000), followed
by the northern (N) region (109.8 times/1,000
population), the central (C) region (107.0 times/1,000),
and the northeast (NE) region (98.7 times/1,000). Many
complicated diseases or diseases requiring specialized
physicians, tended to be treated at hospitals in the
central region (particularly in Bangkok), i.e., diseases
of the eye and adnexa (51% of cases), congenital
malformations (50% of cases), neoplasm (42.6% of
cases), diseases of the ear (41.8% of cases), pregnancy
with abortive outcome (40.3%) and diseases of the
circulatory system (39.9% of cases).

The community hospitals were the main health
providers for hospitalization of the adult population
(viz., 2,015,799 admissions or 41.4%), followed by
secondary, tertiary and private hospitals accounting
for 1,068,290 (22%), 1,329,756 (27.3%) and 450,094 (9.3%)
admissions, respectively. The distribution of disease
groups that were the causes of admission at each
hospital level are presented in Table 2.

The top five groups of diseases resulting in
hospitalization at each hospital level are presented in
Table 3. Infectious & parasitic diseases were the most
common causes of admissions in all levels of hospital
care (316,227 admissions, 15.7%). Diseases of the
digestive system were the most common cause of
admission to general hospitals (127,828 cases, 12.0%)
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Fig. 1 Number of hospital admissions among the three

main medical insurance systems
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vs. malignancy to tertiary care hospitals (207,398 cases,
15.6%).

Disease groups commonly treated at the
community hospital level included (a) endocrine &
nutritional and metabolic diseases, (b) symptoms &
signs & abnormal clinical & laboratory findings, not
elsewhere classified, (c) infectious & parasitic diseases,
(d) diseases of the skin and subcutaneous tissue, (€)
diseases of the respiratory system and (f) diseases of
the ear and mastoid process. By comparison, patients
with congenital malformations, neoplasm, mental and
behavioral disorders, and diseases of the eye were more
frequently treated at tertiary care hospitals.

The respective mean and median (25"-75%
percentile) hospital charges were highest in the CSMBS
[26,668 and 10,209 (4,302-22,322) Baht], followed by
the SSS, [21,455 and 9,713 (4,475-21,780) Baht] and the
UC[(13,086 and 5,246 (2,743-12,150) Baht] as shown in
Table 4.

The top five ranking disease groups by
hospital charges were (1) congenital malformations, (2)
neoplasm, (3) diseases of the musculoskeletal system
and connective tissue, (4) diseases of the circulatory
system and (5) injury & poisoning. The mortality rate
in the CSMBS was 4.4% while it was 1.38% in the SSS
and 3.32% in the UC.

Comparisons among the three insurance
systems are summarized in Table 5. It is noteworthy
that patients admitted under the CSMBS had more
severe or complicated diseases than the other schemes,
as indicated by the highest (a) length of stay (b) hospital
charges and (c) death rate. The disease groups com-
monly admitted under the CSMBS that might be
responsible for the higher cost and higher death rate
were diseases of circulation and neoplasm. Multiple
logistic regression analysis revealed that the factors
influencing the mortality rate were male sex, elderly
age, level of care (tertiary > general > private >
community hospital) and the insurance systems (UC >
CSMBS > SSS) (Table 6).

Discussion

The three insurance schemes provided
distinct and specified benefits. The UC is designed to
provide healthcare for any of the general population
who are ineligible to CSMBS or SSS®. The target
population must be registered at the community
hospital nearest their home. The community hospital
provides primary care and very limited care for complex
illnesses. When necessary, there is a line of referral.
Any patient who does not follow the referral process
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and goes directly to a tertiary care center will have to
pay all costs by themselves. By comparison, under the
CSMBS, a government employee can register at any
public hospital of their choosing® while the employee
covered by the SSS must register at the contracted
public or private hospital®. If a referral is required, the
employee must go to one of the hospitals in the
designated network. Only in an emergency may persons
covered by the SSS or the UC be exempted from paying;
however, they must be transferred to their registered
hospital as soon as possible. These regulations explain
why most people on UC go to community hospitals
and why government employees go to tertiary care
hospitals.

There were significant numbers of patients
covered by the SSS whose contracted hospital was a
private hospital. The present study revealed that some
medical services were not widely available at
community hospitals; such as diseases of the eyes,
mental and behavioral disorders, neoplasms and
congenital malformations. Medical services not
commonly treated at general hospitals included mental
and behavioral disorders and neoplasms. The number
of cases with mental and behavioral disorders is rising
among Thais®; therefore, psychiatrists should be made
available at the level of general hospitals.

The medical service not commonly performed
at tertiary care was childbirth and the puerperium.
This might affect the training of medical students and
student nurses at tertiary care hospitals since delivery
cases might be insufficient to enable students to master
their skills. Medical and nursing schools might have to
network with general hospitals to be able to provide
training opportunities in obstetrics and baby delivery.
Centers of Excellence in Cardiology, Neurology, Trauma
and Accidents exist but such centers are also needed
for congenital malformations, deformations and
chromosomal abnormalities because of the very high
cost of treatment (51,545-59,685 baht/admission) and
the need for a multidisciplinary team approach.

Injury and poisoning (70,297 admissions,
13.7%) were common among patients under the SSS,
perhaps because of an association of injury in the
workplace and traffic accidents. Consequently,
workplace safety and healthy environments (SHE)®
should be strongly emphasized and encouraged. The
charges for diseases under the CSMBS were generally
higher than those under the SSS and UC; perhaps
because of (a) the greater number of elderly patients
(b) more complicated diseases and/or (c) the greater
accessibility to higher cost medicine and medical
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procedures.

The factors influencing mortality rates after
adjusting for the level of care and disease groups were
(a) the insurance system (UC, CSMBS, SSS =1.43, 1.0,
0.69, respectively) (b) sex (male to female =1.0t0 0.72)
(c) age (age > 80, 51-60, 19-30 years = 8.84, 3.27, 1,
respectively) and (d) level of care (i.e., community,
general, tertiary, private hospital = 1.0, 6.48, 7.70, 3.71,
respectively). These rates might simply be explained
by a greater number of complications, more co-
morbidities and/or a greater severity of disease among
elderly patients and patients cared for at tertiary
hospitals. Accident, trauma and certain malignancies
(cancer of the lung and liver) trended to occur more in
males than females; hence the difference in mortality
between the sexes. Mortality rate differences among
the three insurance systems are, however, multi-
factorial and confounded and conclusions cannot be
drawn without more detailed information and further
study.

Conclusion

The UC provided coverage for 3,734,583
hospital admissions (76% of all admissions), while the
CSMBS provided coverage for 615,954 admissions
(12.7% of all) and the SSS for 513,398 admissions
(10.56%). The community hospitals were the main
healthcare providers for hospitalized adults accounting
for 2,015,799 admissions or 41.4% of the total. The
general, tertiary care and private hospitals served a
respective 1,068,290 (22%), 1,329,756 (27.3%) and
450,094 admissions (9.3%). Infectious & parasitic
diseases were the most common cause of admissions
at all levels of care (316,227 admissions, 15.7%).
Diseases of the digestive system were the most common
cause of admissions to general hospitals (127,828 cases,
12.0%) while malignancy was the most common cause
of admission to tertiary care hospitals (207,398 cases,
15.6%). Patients with congenital malformations,
neoplasm, mental and behavioral disorders and
diseases of the eye and adnexa were also primarily
treated at tertiary care hospitals.

The mean and median hospital charges were
highest in the CSMBS (26,668, 10,209 baht), followed
by the SSS, (21,455, 9,713 baht) and the UC (13,086,
5,246 baht). The mortality rate averaged 4.4% in the
CSMBS, 1.38% in the SSS and 3.32% in the UC. The
factors influencing the mortality rate were male sex,
elderly age, level of care and the insurance systems. A
high mortality among patients under the UC needs a
cautious interpretation as per the stated limitations of

J Med Assoc Thai Vol. 95 Suppl. 7 2012

the present study; nevertheless, the issue requires
further investigation. The present study does shed light
on the feasibility of establishing a system for
monitoring and evaluating the outcomes of health
insurance at the national level. Methodological
approaches in the present study can also serve as a
starting point for quantifying the magnitude of the
variation in process and outcomes in various
dimensions.

Study limitations

One admission did not necessarily represent
one patient because a single patient could be admitted
several times due to chronicity and exacerbation of
disease. The charges for each disease group was the
average cost and this might not properly represent the
severity of the individual patients and the procedures
and medical instruments being used on/in each patient.
The patients admitted under the UC and CSMBS tended
to be older than patients under the SSS; so, the older
age might have contributed to a higher cost and a
higher death rate.

For interpretation of the higher mortality rate
among the UC patients in the present study, major
shortfalls come from the common limitations embedded
in the nature of electronic databases. First, socio-
economic status of individual patients plays an
important role in accessibility to care that links to an
onset of hospitalization, which in turn, affects prognosis
of the patient outcomes. This type of personal
information is typically not recorded in the electronic
database; thus, it cannot be used for an adjusted
comparison. Second, the cases referred from other
hospitals for continuing care cannot be identified with
precision, so they cannot be excluded or analyzed
separately from the newly admitted cases (whose
prognosis may be different). Third, the multivariate
analysis in the present study did not account for
disease severity due to incomplete data vis-a-vis
comorbidity and complications. Lastly, contextual
characteristics around healthcare providers that can
influence the decision on resource use-such as (a)
physician identification, specialties and experience and
(b) hospital administration and policy-are not available
in the databases and hence cannot be used for further
adjustment. In addition to the major influence by
provider payment methods, multiple factors affect
variations in both practice and outcomes. These
include, but are not limited to, better access to specialist
care by the CSMBS beneficiaries residing mostly in
urban areas as contrasted to the UC recipients living
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mostly in rural/remote areas.
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Footnotes

! In November 2006, the UC beneficiaries in
certain groups were no longer required to pay the 30-
Baht copayment per visit or admission that has been
imposed previously since the UC policy inception in
2001.
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