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Chapter |

Introduction

1.1 Background & Rationale

In Thailand, health care services under Ministry of Public Health (MoPH) can be
classified as 3 levels by Geographic Information System: GIS (THCC, 2011); primary care,
secondary care and tertiary care.

Primary Care Units (PCUs) are classified as the lower level health care delivery
such as sub-district health centers, community health centers, general hospitals,
medical centers and other health care services that provided by government and
private sectors. The mission of PCUs is providing holistic health services; diagnosis,
health promotion and disease prevention, rehabilitation and treatment for outpatient.
The PCUs are located in the central of sub-district or closest to people living in
household in city and people can access convenience health services. Furthermore,
they should employ full-time physicians such as general practitioner, family medicine,
preventive medicine, occupational medicine and epidemiology.

The upper level health care delivery is secondary care that refers to community
hospitals, general hospitals, medical centers and other health care services that
provided by government and private sectors. There are beds for inpatient with non-
complicated cases. They also should employ full-time physicians as PCUs.

The top level is tertiary care that divided into 2 levels; tertiary care level and
excellence center level. Tertiary care level refers to some general hospitals, medical
school, specialized hospitals and other health care services that provided by
government and private sectors. This service is expanded the scope of medical care
required by sub-special physicians such as the kidney disease, respiratory tract disease,
digestive system diseases, blood diseases, gastrointestinal diseases, neurosurgery,
vascular surgery, heart disease, anatomy, radiation therapy, diagnostic radiology
Nuclear Medicine Cancer, etc. While the excellence center refers to the hospital center

and specialized hospital prescribed as specialized disease center.



Recently, Thailand’s health care system has been facing over-crowding
problem in secondary care such as community hospitals and general hospitals. The
amount of patient visits was increasing; there were 125.5 million patient visits in 2012
and the number was increase to 292.6 million patient visits in 2015. The increasing in
amount of patient visits is cause of long waiting queue in hospitals and inaccessibility
problems. The primary care units (PCUs) are important foundation in health system
that expected to solve the over-crowding problem. In National Health Development
Plans in 2017 to 2021 (MoPH, 2016), there was considered to develop PCUs by
reforming the primary care to be Primary Cluster Care (PCC) that designed health
teamwork in primary care unit with family-based and multidisciplinary teamwork in the
care of pediatric patients.

Although there are several existing PCU facilities in Thailand such as health
centers, community medicine centers, community and family clinics in general
hospitals, etc., there is shortage in urban area especially in Bangkok. The number of
government hospitals, private hospitals and referral hospitals participating Universal
Coverage Scheme (UC) in Bangkok were equal to 21, 19 and 9 units respectively (MoPH,
2017) whereas the population in Bangkok was high number by those migrated from
the other provinces, the current number of population was equal to 5.6 million people
in 2016 (BMA, 2016). The ratio of hospitals participating Universal Coverage Scheme
(UQ) to population was not adequate and also affect to accessibility in primary care
service. Hence, the National Health Security Office (NHSO) have developed primary
care service model to solve over-crowding problems in hospitals, reduce the waiting
queue of patients in hospitals and also provide PCUs to cover all population by
recruiting the exiting private clinics in Bangkok to be their partnership to provide the
primary care service under universal coverage scheme (UQ).

Private clinics have become NHSO’s partnership to provide the primary care
service under universal coverage scheme (UC) (NHSO, 2017). They are supported the
budgets from the National Health Security Office (NHSO) with the permission of the
National Health Security Commission's Notification on Qualifications, Standards, Service
Units and Network of Service Units, the Health Insurance Regulation dated 27th June

2001 (NHSO, 2016), the approval of the location of the National Health Insurance Sub-



Committee Bangkok. It is extremely challenging task for private health agencies to
manage their own available resources to achieve minimum cost and maximum product
of healthcare services under NHSO’s qualifications and standards.

The term “efficiency” refers to the best use of resources in production
(Hollingsworth, 2008). Data envelopment analysis (DEA) is one of tools of efficient
measurements which was original concept by Farrell (Farrell, 1957), is about the
performance of organizations with more than one input. “Technical efficiency” is
producing the maximum amount of output from a given amount of input, or
alternatively producing a given output with minimum quantities of inputs
(Hollingsworth, 2008).

Recently, Data envelopment analysis (DEA) has been wildly used applying in
healthcare. It can evaluate the technical efficiency of health services by focusing on
operation that on its production frontier. In Thailand, there are several previous studies
about efficient measurement in hospitals and sub-district health centers under UC that
provide by Ministry of Public Health (MoPH), but there is lack of study in private clinics.

This study aimed to measure technical efficiency of private clinics under UC in
Bangkok, Thailand, fiscal year 2017 and also to identify the factors affecting their level
of technical efficiency score. The result of this study was expected for mangers of
private clinic participating Universal Coverage Scheme (UC) in Bangkok to understand
their own efficient levels and decide how to allocate their own available resources to

achieve efficiency.

1.2 Research Questions

1.2.1 Primary Question

What is the level of technical efficiency score of private clinics under universal

coverage scheme in Bangkok, Thailand?

1.2.2 Secondary Question

How are the factors affecting their technical efficiency scores?



1.3 Objectives
1.3.1 General Objective

This study aimed to apply an accuracy tool of efficiency measurement
for indicating the level of technical efficiency score of private clinics under universal
coverage scheme in Bangkok, Thailand and also to investigate the factors that

determine their technical efficiency scores.

1.3.2 Specific Objectives

1.3.2.1 To measure technical efficiency scores of private clinics under
universal coverage scheme in Bangkok by using data envelopment analysis (DEA).
1.3.2.2 To explain the factors affecting the level of technical efficiency

score of private clinics under universal coverage scheme by regression analysis.

1.4 Scope of Study

The study of technical efficiency of private clinics under universal coverage
scheme (UC) in Bangkok, Thailand, focused on 88 private clinics participating Universal
Coverage Scheme (UC) in Bangkok, used the private clinics under UC as decision making
units (DMUs), collected cross-sectional data in fiscal year 2017 (October, 2016-
November, 2017) by secondary data from National Health Security Office (NHSO).

1.5 Hypothesis

This study was divided to two parts. The first part was measuring of efficiency
score of private clinics under universal coverage scheme (UC) in Bangkok and the
second part was identifying of their factors affecting efficiency.

The private clinics were expected high performance due to the characteristic
of private sector is competitive and flexible to reallocate their resources. Although the
private clinics participating UC have to operate under the permission of the National

Health Security Commission's Notification on Qualifications, Standards, Service Units



and Network of Service Units, they were allowed to organize in some activities base
on organization. So the part of measuring efficiency score, it was expected that more
than 90 percent of target of study were operating on pure technical efficiency frontier
of input-oriented model.

The part of identifying the factors affecting efficiency that focused on pure
technical efficiency score of input-oriented model, there were seven explanatory
variables were expected affecting private clinics under UC’s technical efficiency such
as ratio of family medical physician to other staff, ratio of nurse practitioner to other
staff, ratio of health supporting staff to other staff, ratio of health promotion and
disease prevention services to other services, the number of UC members, type clinics
and location.

The organizational characteristics as family medical physician ratio, nurse
practitioner ratio and health supporting staff ratio were expected positive correlation
with private clinics under UC’s efficiency due to their skill were specially related to
primary care activities such as home care visits and health promotion and disease
prevention.

The next organizational characteristic as health promotion and disease
prevention services ratio were expected affecting private clinics under UC’s efficiency.
As health promotion and disease prevention activities emphasis prevention of disease
instead of treatment, it was expected to reduce cost of treatments and positive
correlative to private clinics under UC’s efficiency.

Moreover, the number of Universal Coverage Scheme (UC) members under
NHSO’s condition was expected as appropriated number for private clinics. As a large
number of UC members can affect to private clinics with work overload and the private
clinics have to expand the medical supplies to cover all members. So the number of
UC members under NHSO’s condition was expected positive correlative to private
clinics under UC’s efficiency.

The last organizational characteristic as type of non-united clinic was expected
to have positive relation with efficiency score due to non-united clinic provided health

services were less complicated than united clinic.



Furthermore, the external environment as urban fringe and suburb location of
Bangkok was expected to have positive relation with private clinics under UC’s
efficiency due to that area was expected to be excellent support primary care activities

such as health promotion and prevention activities.

1.6 Possible Benefits

The result of this study was expected for mangers of private clinic participating
Universal Coverage Scheme (UC) in Bangkok to understand their own efficient levels

and decide how to allocate their own available resources to achieve efficiency.



Chapter Il

Literature Review

2.1 Theoretical of efficiency measurement

The term of “efficiency” refers to the best use of resources in production
(Hollingsworth, 2008). The original efficiency measurement concept was begun by
Farrell (Farrell, 1957) which the concept of performance measurement of organizations
with more than one input. Production efficiency or economic efficiency can be divided
into two types; technical efficiency and allocative efficiency. Technical efficiency refers
to the efficiency of an organization that produces the highest output by sgiven input
level or performance of the organization using the least production inputs by given
output level while allocative efficiency refers to the efficiency of an organization in
term of choosing the lowest cost input for production at a given level of output and
price of input. When the technical efficiency and allocation efficiency are combined,
it can be called “overall efficiency” which refers to it operates its cost or revenue
frontier (Hollingsworth, 2008).

These efficiency concepts can be explained by the example case of single
output (y) with two inputs X; and X,. The production frontier or production function

shows the maximum output by given combined inputs; y = f (X;, X,).

X,

X%,

XO1 b d X,

Figure 1 Farrell's measurement of efficiency



In figure 1 shows the technical efficiency that use combined inputs
to produce a unit of output. Suppose that the production point is P with using
combined inputs as X% and X’,, at point P is inefficiency because the efficient unit
isoquant is y = 1 (output y = 1), so the production point could be R. The technical
efficiency, TE at point P can be calculated as TE = OR/OP. Normally the value should
be between 0 and 1 (O<TE <1). If TE is equal to 1, it refers that the firm is technical
efficiency and produce on the efficient unit isoquant. When the TE is less than 1, it
refers to technical inefficiency. In figure 1, is also illustrating allocative efficiency, by
iso-cost line as ab. At the optimal mix-inputs to produce y = 1 is Q, when the technical
efficiency at point P, the quantity of using the mix-inputs is point R, its cost on iso-cost
cd which higher that minimum cost (ab), it should move to point S which is on
minimum cost. So that the allocative efficiency (AE) can be measured by AE = OS/OR
which the value should be between 0 and 1(0<AE <1). The overall efficiency (OE) can
be measure by considering the result of technical efficiency and allocative efficiency;,
OE = TE/ AE = OR/OP x OS/OR which the value should be between 0 and 1(0<OE <1).

The efficient measurement is about production or cost frontier, the frontier
is formed by most efficiency among the firms which use the least input to produce
given level of output or use given level of input to produce highest output. The firms
which on the frontier of the most efficiency can be identified the best performers,
there is different efficiency in each period, is related with changing in technology.

The efficient measurement can be divided by considering whether it is
parametric or not and it is deterministic or stochastic. The parametric method assumes
the efficient frontier by specific function while the non-parametric is not. The
deterministic method assumes the inefficiency by distance of unit from its frontier

whereas stochastic method by random error. The methods show in table 1.



Table 1 Summarized the methods of efficient measurement

Type Parametric Non-parametric

- Parametric mathematical - Data envelopment analysis
Deterministic

programming (DEA)
- Deterministic

(econometric) frontier

analysis
- Stochastic (econometric) - Stochastic data
stochastic
frontier analysis (SFA) envelopment analysis

2.2 Data envelopment analysis

Data envelopment analysis (DEA) is efficient measurement method
proposed by Charnes, Cooper and Rhodes (C. Charnes, Cooper, & Rhodes, 1978), is
non-parametric mathematical method for estimating production or cost frontier and
using linear programming to determine the efficiency index. This method can measure
efficiency of unit which is called decision-making units (DMUs) that use multiple inputs
and outputs. The inputs and outputs of each unit should be homogenous.

The efficiency index is calculated by ratio between weight outputs and
weight inputs, the mix inputs and outputs should be weighted by assumed weight
which is proper for linear programming. The DEA create the efficient frontier of DMUSs,
assume the value of DMUs which on the efficient frontier is equal to 100% or 1, other
DMUs which are below the frontier that the efficiency index which less than 100% or
1 can calculated by the ration of distance of unit from its frontier. According to the
concept, it is the relative efficiency measurement which comparing between the DMUs;
it may not be a best performance value.

The advantages of this method; it can be used in mix inputs and outputs
without the required the value of weight. In addition, the result of analysis is show the
in poor performance values that is guideline for development in term of increasing
operational efficiency and reducing costs. In contrast, the disadvantages are the unit

which is best practice may not be a really best performer because it cannot identify
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the relationship between outputs and inputs that indicates efficiency and it cannot

solve the problem of random error.

2.2.1 Input-oriented measure

The input-oriented measure has been explained by Farrell's conceptual
framework which considered in the simple case that producing production y with using
two inputs (x1, x2); assume producing of output units under the Constant Returns to

Scale (CRS). The calculation of efficiency index follows figure2 (Coelli, 1994).

0

Figure 2 Calculating efficiency score by input-oriented measure

Since the assumption of the CRS, the output line is equal to 1 unit or the fully
efficient firm is represented by the line EE' (Figure 1). If this unit uses the proportion of
inputs at point C to produce one unit, the inefficiency of this unit can be measured by

the BC, which is equal to the proportion of inputs (x1, x2) that can be reduced without

BC
impact on yield. If measured in percentages, it is equal toa. Therefore, the technical
efficiency scores calculated on the factor of production. An input-oriented technical

efficiency score (TE) is required in this case.
TE B¢ (1)
' oc
The TE, value is in the range of 0-1, where the close score of 1 means the
higher technical unit of production. For the proportion of inputs used at other points
on the same line of output or unit isoquant, such as B 'or B, is TE, = 1. In case of input-
oriented allocative efficiency score (AEl) or comparison of price between inputs of

production (II') in figure 1, it can be calculated by formula 2.
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AE 04 )
'~ 0B

Therefore, the economic efficiency scores for the factor of production (Input-

Oriented Economic Efficiency).

BC 04
EE|:TE‘XAE|:_X_ (3)
0C OB
It is interesting to note that the performance scores calculated according to

equations (1), (2) and (3) are in the range of 0 to 1.

2.2.2 Output oriented measure

Output-oriented measure is aimed to calculate for defining the proportion of
output that each DMU can produce with the same level of production. The concept

can be explained in the following figure3.

Y]
f
C
De ®
g X
0 A

Figure 3 Calculating efficiency score by output-oriented measure

In figure3, the DMU produces the product y with using a single input (Masiye)
and assigns function of production as f (Masiye). If the DMU is producing at the Z point

which is lower than the efficiency level. The output efficiency can be calculated by

AZ DC
— whereas the input efficiency can be calculated by—.
AB DZ
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In the case the DMU produces two types of goods (y1 and y2) with the only
input (Masiye). Efficiency index is under the assumption of constant returns to scale

(CRS) can be considered in figure 4.
2 le
X

A

g V2
0 A (?)
Figure 4 Calculating efficiency score by input-oriented measure (2 inputs)
In figure 4, the unit production possibility frontier id line AA" is. At point E is

inefficient level that can measure by EF, therefore, yields of output-oriented technical

efficiency score (TE,) can be calculated by;

EF OF
2L v o @)
For output-oriented allocative efficiency score (AE,) can be calculated by;
OF
AE, = e (5)

Output-oriented economic efficiency (EE,) can be calculated by;

EEy = TEq x AE PwidERshA (6)

= X 2l w4 IV =IE)Ts |

N () S T T

It is observed that the performance scores calculated according to

equations (4), (5) and (6) are in the range of 0 to 1.

2.3 Applications of DEA in healthcare

Recently, DEA has been wildly used in healthcare. DEA can evaluate the technical
efficiency of health services by focusing on operation that on its production frontier.
DEA can handle several inputs and outputs, most studies selected by data availability.
There were several alternatives to define the output. Some studies used healthcare
activities (e.g. visits performed, examinations provided) while some studies used quality

indicators. There were three main categories for defining the input: labour, capital, and
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consumable resources. These variables can be measured in physical unit or in
monetary terms, as an overall aggregate measure or a set of disaggregated measures
(Pelone et al., 2015).

In 2007, Masiye (Masiye, 2007) used the DEA technique to measure the
performance of hospitals. The study of investigating health system performance: an
application of data envelopment analysis to Zambian hospitals of Masiye focused on
30 hospitals, oriented-inputs consisted of total cost excluding personnel costs, the
number of doctors, the number of other medical personnel (including pharmacists,
nurses, medical technicians and radiologists), and the number of other personnel while
oriented-outputs consisted of outpatient visits, the number of inpatient days, the
number of mother and child care services, the number of surgical laboratory and
radiation. The results of this study showed efficiency of hospitals operated at 67%
level, only 40 hospitals on the efficiency frontier. In addition, the size of hospital and
the number of factors were not appropriate, so that made these hospitals ineffective.

Zere and colleagues (Zere et al., 2006) used DEA techniques to measure technical
performance of 30 district hospitals. The model consisted of three inputs as total cost,
number of beds and the number of nurses whereas the outputs were the number of
outpatient and the number of inpatient day. The results showed that the average
technical efficiency was less than 75%, the number of hospital on the frontier was less
than half of DMUs.

Matthew Forbes, Philip Harslett, Ilias Mastoris and Leonora Risse studied in
measuring the technical efficiency of public and private hospitals in Australia (Matthew
Forbes, 2010), it was concerned on 459 acute hospitals in three years since 2003 to
2006. The inputs of analysis consisted of staff (e.g. nurses, pathologists, radiologists,
allied staff, domestic staff and administrative staff), medical and surgical supplies,
pharmaceutical supplies, and number of bed. The outputs consisted of two parts;
admitted patient services (e.g. acute separations, pregnancy and neonate separations,
mental and alcohol separations and other separations) and non-admitted patient
services (e.g. accident and emergency services, allied health, dental and other
outpatient services, mental, alcohol and psychiatric services, dialysis and endoscopy,

diagnostic (pathology and radiology) services and community services, district nursing
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and other outreach services. The results showed that 90 % of the examples were
operating at efficiency level.

In Thailand, most studies applied DEA in hospital. Puenpatom and Rosenman
(Puenpatom & Rosenman, 2008) had studied provincial hospital of Thailand during the
implementation of the Universal Coverage Scheme policy. The targets of this study
were 92 provincial hospitals and general hospitals. The outputs consisted of the
number of times inpatient, number of other cases, the number of surgical outpatient
and number of non-surgical outpatient. The inputs consisted of the number of bed,
the number of physician, the number of nurse, the number of dentist and pharmacist
and the number of other personnel. The results showed that the hospitals have higher
technical efficiency.

Valdmanis, Kumanarayake and Lertiendumrong (Valdmanis, Kumanarayake, &
Lertiendumrong, 2004) conducted a study of service capabilities of public hospitals,
for the poor and non-poor. There were 92 information centers (68 data centers) divided
into groups by the level of technology in health services. The study was conducted in
1999 and DEA output-based analysis was used to calculate congestion index and plant
capacity utilization. The variables were outpatient outcomes for poor, number of
outcomes, the number of in-patient cases adjusted by the relative weight for the poor
and number of in-patients adjusted for relative non-poor. The variables of inputs were
the number of beds, the number of doctors, the number of nurses, the number of
other staff, costs of compensation, drug costs and other operating expenses. The study
found that increasing the number of services provided to poor patients did not reduce
the number of services provided to patients. The hospital has almost fully provided
services. The service can be increased about 5%.

Pattamsiriwat  studied the efficacy and cost of the hospital office of the
permanent secretary, Ministry of Public Health in the financial sector finance research
program evaluating the impact of universal health care coverage on hospital finance
(Pattamasiriwat, 2009). The study was based on the annual hospital financial report,
the input variables were the number of patients, the number of outpatients and
average relative weight while input variables were salaries and wages, compensation,

service costs, number of beds, and number of personnel. The target of 23 center
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hospitals, 58 general hospitals and 624 community hospitals, large community hospital
(over 60 beds), medium-sized community hospitals (31-60 beds), and small community
hospitals (30 beds). The average efficiency of center hospitals, general hospital and
community hospitals were 0.94, 0.86, and 0.85, respectively.

In addition, there was study in health sub-district offices by Pattamsiriwat
(Pattamasiriwat, 2008); the case study of cost efficiency among 246 health sub-district
offices in 12 provinces, focus on health sub-district offices based on 246 units located
in 12 provinces. The outputs consisted of 4 variables and the inputs consist of 3
variables inclusive of wages and salaries, compensation to officers, and operating
expenses. It was found 45 units lied on the cost frontier represented 18 percent of
total units; in most cases, efficiency scores (DEA, VRS assumption) range from 0.60 to

0.75 and averaged to 0.69.

2.4 Factor affecting efficiency

Previous studies have used several factors to explanatory variables in primary
healthcare such as location characteristics, the population growth, the mortality rate
and the competition. In 2016, Panagiotis Mitropoulos (Panagiotis Mitropoulos, 2016)
studied the factors to explanatory variables in health centers in Greek, the results of
this study reveal the significant importance of different kind of variables that influence
health center’s scale of operation. Socio-demographic characteristics as population
density and ageing rate of health centers are the main drivers of health center’s scale
efficiency exerting a positive and negative sign accordingly. Different variables such as
competition, medium size and the proportion of inhabitants working on agricultural
sector were responsible for the excessive use on inputs associated with operating at
non optimal level of output. Variable is located in areas with significant percentage of
population working in agriculture found to be more scale inefficient than their

counterparts.

There were categorized as organizational (internal) or environmental (external).

Organizational factors were internally determined such as staffing mix while
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environmental factors were those over which the organization has little or no control
such as facility type and region. In 2008, the study of Schmacker and McKay (Schmacker
& McKay, 2008) showed that the proportion of total variance attributable to the
inefficiency, the proportion of civilians on staff was negative and statistically significant,
indicating a positive effect on productive efficiency while the coefficient for the
proportion of physician-extenders on the provider staff was not statistically significant.
Service type was no statistically significant differences in the levels of inefficiency. The
coefficient for non-medical center facility type was statistically significant, but negative,
indicating that primary care clinics not associated with medical centers (i.e. hospitals
and clinics) were more technically efficient than those associated with medical centers
(the omitted category). There were no statistically significant differences among the

levels of efficiency in regions

Moreover, facility type, size and location had been found that were significant
explanatory variables of technical and scale efficiency (Kontodimopoulos,

Moschovakis, Aletras, & Niakas, 2007).
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Chapter llI
Research Methodology

3.1 Research design

This was descriptive study with mathematical techniques and econometric for
analysis. It was divided to two parts, the first part was measuring of technical efficiency
with data envelopment analysis (DEA) and the second part was identifying the factors
affecting efficiency with Tobit regression analysis. It was cross-sectional study, using the

secondary data for all analyses.

3.2 Target and population

This study focused on 88 private clinics which provide primary care under
Universal Coverage Scheme (UQ) in fiscal year 2017. In fact, the population or the total
number of private clinics in Bangkok which registered in Universal Coverage Scheme
(UC) system were equal to 165 units, but some private clinics are eliminated from this
study due to their data are not completed especially the data of the number of staff
which need to be used for DEA analysis. Decision making units (DMUs) of this study
were 88 DMUs.

3.3 Conceptual framework

This study was divided to two parts.

The first part was measuring of technical efficiency of private clinics under
Universal Coverage Scheme (UC) with data envelopment analysis (DEA) using input-
orientated model. The inputs were considered three variables as staff, operating
expenses and building and equipment expenses while outputs were considered two
variables as the number of outpatient visits and the number of health promotion and
disease prevention visits. The results of DEA would show the three associated efficiency
scores consist of overall technical efficiency or technical efficiency under a constant

return to scale assumption (TECRS) scores, pure technical efficiency or technical under
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a variable return to scale assumption (TEVRS) and scale efficiency (SE) scores. DEA
would also show the patterns of scale inefficiencies which are increasing return to scale
(IRS) and decreasing return to scale (DRS).

The second part was identifying the factors affecting efficiency with regression
analysis using Tobit model. Dependent variable was considered pure technical
efficiency or technical efficiency under a variable return to scale assumption (TEVRS)
which was the result of DEA analysis from the first part and independent variables
were considered seven expected factors that relied on previous studies and
characteristics of private clinic under UC. These independent variables were defined
to organizational characteristics and external environments. The organizational
characteristics were ratio of staff and health service, the number of UC members and

type of clinics and the external environment as location.
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Figure 5 Measuring of technical efficiency with data envelopment analysis (DEA)
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Factors:

Organizational Characteristics

] Ratio of staff (family medical physicians,

nurse practitioners and health supporting staff)

° Ratio of health services Technical

o The number of UC members Efficiency

o Type of clinics

External environment

® Location

Figure 6 Identifying the factors affecting efficiency with regression analysis using Tobit
model

3.4 Data and definition of variables

3.4.1 Data sources

The study used secondary data of cross sectional data of private clinics under
universal coverage scheme (UQ) in fiscal year 2017 (October, 2016- November, 2017)
from National Health Security Office (NHSO). There were two sources; public online
database and non-public online database of NHSO.

3.4.2 Data of measuring of technical efficiency with data envelopment analysis

(DEA)

Measuring of technical efficiency with data envelopment analysis (DEA)
consisted of input variables and output variables. These variables supported the theory
of DEA analysis that described in the literature.

Input variables were considered three variables; staff, operating expenses and
building and equipment expense. These input variables as proxy for three main input
categories; labour, consumable resources and capital of private clinics following;

1. Number of staff as proxy for labour
2. Amount of operating expenses as proxy for consumable resources

3. Amount of building and equipment expenses as proxy for capital



Output variables are concerned on primary healthcare services including;

1. Outpatient visits

2. Health promotion and disease prevention visits.

Table 2 Defination of input variables

20

Variables Categories Operational definitions Units Sources
Input
variable
Number of  Physicians Number of doctors who Full-Time Public
staff as graduate any faculty or Equivalents online
proxy for school of medicine or (FTEs) data
labour dental and are licensed in base
the country as a medical (NHSO,
doctor or dental doctors 2018)
in private clinic (both
specialists and general
practitioners)

Nurses The number of nurses Full-Time Public
who have completed the  Equivalents online
program of nursing and (FTEs) data
are licensed in the base
country as a nurse. (NHSO,

2018)

Pharma- The number of Full-Time Public

ceutical staff  pharmacist who have Equivalents online
completed the program (FTEs) data
of pharmaceutical and are base
licensed in the country as (NHSO,
a pharmacist and 2018)

pharmaceutical staff who
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Variables Categories Operational definitions Units Sources
work as pharmaceutical
officer
Health The number of other Full-Time Public
supporting medical staff of who Equivalents online
staff graduate in bachelor’s (FTEs) data
degree in health science base
or relative health care (NHSO,
service 2018)
Amount of  Amount of The expenses on Monetary Public
operating operating outpatient service and (Bath) online
expenses as  expenses health promotion and data
proxy for disease prevention base
consumable activities including (NHSO,
resources consumable resources 2018)
(e.g. medical and
pharmaceutical supplies,
administration and clerical
services, housekeeping,
and repairs and
maintenance of private
clinics.
Amount of  Amount of The expenses on Monetary Public
building and depreciation  compensation of (Bath) online
equipment  of buildings depreciation of buildings data
expenses as  and and equipment. base
proxy for equipment (NHSO,
capital expenses 2018)
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Variables Categories Operational definitions Units Sources
OQutput
variables
Primary Outpatient The number of outpatient  Visits Non-
healthcare  visits visits that private clinics public
services report to NHSO online
data
base
(NHSO,
2018)
Health The number of health Visits Non-
promotion promotion and disease public
and disease prevention visits that online
prevention medical clinics report to data
visits NHSO base
(NHSO,
2018)

* The unit of Full-Time Equivalents (FTEs); 2 part times were considered as 1 full-

time.

* Operating expenses were excluded wage and salary of staff of private clinics.

3.4.3 Data of identifying the factors affecting efficiency with regression analysis

The part of identifying the factors affecting efficiency, Tobit regression analysis

was used for defining correlation between private clinics under Universal Coverage

Scheme (UC)’s efficiency score and factors affecting efficiency. Dependent variable was

considered as pure technical efficiency or technical efficiency under a variable return

to scale assumption (TEVRS) whereas independent variables were seven expected

factors that relied on previous studies and characteristics of private clinic under UC.

The first explanatory variable was ratio of family medical physician to other

staff. Recently, the Ministry of Public Health (MoPH) has reformed the Primary Care
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Unit (PCU) to be Primary Cluster Care (PCC) that follow the National Health
Development Plan for 2017 to 2021 (MoPH, 2016). The PCC has been designed health
teamwork in primary care unit with family-based and multidisciplinary teamwork in the
care of pediatric patients, so family medical physicians were expected to be the leader
of PCC. According the National Health Development Plan, private clinics participating
Universal Coverage Scheme (UC) in Bangkok have to enter this plan, so family medical
physicians were expected to manage family-based and multidisciplinary team
excellently and also expected to relate with efficiency of private clinics. Therefore, this
proportion showed the combination of inputs between family medical physicians to
other staff. This explanatory variable was expected to have positive relation with
efficiency score as dependent variable.

The second explanatory variable was ratio of nurse practitioner to other staff.
Nurse practitioners can provide fundamental treatments, some treatments they can
provide as physician, so they were expected to be important staff in private clinics.
Therefore, this proportion showed the combination of inputs between nurse
practitioners to other staff. This explanatory variable was expected to have positive
relation with efficiency score as dependent variable

The third explanatory variable was ratio of health supporting staff to other staff.
National Health Security Scheme defined Primary Care Unit (PCU) as health service
provided holistic health services such as health promotion and prevention, diagnosis,
nursing, and rehabilitation (NHSO, 2016), so private clinic under Universal Coverage
Scheme (UC)’ missions were not only providing treatments, but also providing health
promotion and prevention activities. Health supporting staff were expected to be
important staff to provide health promotion and prevention activities. Therefore, this
proportion showed the combination of inputs between health supporting staff to other
staff. This explanatory variable was expected to have positive relation with efficiency
score as dependent variable.

The forth explanatory variable was ratio of health promotion and disease
prevention service to other services. Health promotion and disease prevention services
were expected important health service that emphasis prevention of disease instead

of treatment, it expected reduces cost by requiring less health supplies. Therefore, this
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proportion showed the combination of inputs between health promotion and disease
prevention service to other services. This explanatory variable was expected to have
positive relation with efficiency score as dependent variable.

The fifth explanatory variable was the number of Universal Coverage (UC)
member. The number of Universal Coverage (UC) members that set by National Health
Security Office (NHSO) was expected appropriate number for private clinics. The private
clinics under Universal Coverage (UC) which have a large number of UC members, their
number of patients per day tends to high, so they have to expand medical supplies to
cover all patients. Therefore, the number of UC member under NHSO’s condition was
expected to have positive relation with efficiency score as dependent variable.

The sixth explanatory variable was type of clinics. There were two types of
clinics; united clinic and non-united clinic. United clinic was healthcare