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Variable

All Hospital
(N=640)

Non-profitable hospital

(N=444)

Profitable hospital
(N=196)

Mean or Percent

(Standard deviation)

Mean or Percent

(Standard deviation)

Mean or Percent

(Standard deviation)

t, (1) statistics

Dependent variable

. -71,018.688 -187,571.999 193,010.241 -
Net profit (- for loss), (US$)
(414,958.935) (347,908.374) (433,909.870)

Independent variable
Hospital Characteristic
HTYPE 4.342 (1.047) (16555, 4df)

1 3.594% 2.027% 7.143%

2 6.406% 5.856% 7.653%

3 2.656% 1.802% 4.592%

4 26.875% 28.604% 22.959%

5 60.469% 61.712% 57.653%
HZONE 6.766 (3.341) (20.242°, 11df)

4 6.094% 4.955% 8.673%

2 7.031% 5.631% 10.204%

3 7.500% 7.432% 7.653%

4 6.250% 6.306% 6.122%

5 9.844% 11.712% 5.612%

6 13.906% 15.315% 10.714%

7 8.281% 9.009% 6.633%

s 6.875% 6.757% 7.143%

9 6.875% 5.856% 9.184%

10 8.750% 7.658% 11.224%

1 9.219% 9.910% 7.653%

12 9.375% 9.459% 9.184%
Managerial variable
MBED .270 (.106) .270 (.108) 1269 (.104) .080
MPATIENT 321.722 (223.193) 347.416 (242.590) 263.517 (156.963) 4.447°
MDEBT 1.163 (.873) 1.142 (.884) 1.211 (.846) -922
MINVENT 4.728 (2.106) 4.586 (2.062) 5.051 (2.173) -2.588"
Service mix
SSURG 541 (.927) 480 (.840) 680 (1.090) 2536
SINPT .967 (.528) .935 (.533) 1.039 (.512) 2311
SINPTDAY 32.960 (9.448) 32.055 (8.643) 35.012 (10.802) -3.685"
SCSIPTDAY 1.204 (.651) 1.122 (.578) 1.391 (.762) 4910
SUCIPTDAY 2.095 (.752) 2.169 (.754) 1.928 (.720) 3.775°
SSSIPTDAY 197 (212) 176 (.196) 245 (.239) -3.823"
SREFOUT .392 (.283) .383 (.278) 411 (292) -1.119
SREFIN 196 (.351) A77 (.343) .238 (.365) 2035
Market Factor
MHI .300 (.105) .300 (.110) 1299 (.092) 042
MPOP 850,392.287 (477,724.546) 888,435.499 (491947.669) 764,212.764 (432780.181) 3.052"
MUCREG 7.495 (.546) 7.552 (.539) 7.368 (.541) 3.968"
MSSSREG 1.006 (.346) .990 (.324) 1.043 (.389) -1.782°
“p<.01
b

p<.05
‘p<.10
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{ a ¢ . g . : .
M990 2 uaes wan1smszk Logistic Regression ﬂaofamaﬁfwwmmammnmmx Ordinary
Least-Squares Regression zasswininiiznanwaaslsengiuna

Variable ANYLOSS (N=640) MAGLOSS (N=444)
OR (95%Cl)’ Elasticity” Coefficient” t-statistics
(Standard Error)
Hospital Characteristic
HTYPE
1
2 d
s 431 (.094-1.981) - 3.166 (.528) 5.995
. 1.660 (.493-5.590) 2.310 (.385) 5.996°
s 8039 (.214-3.019) 2.138 (.491) 4358
1.395 (.822-2.367) 896 (.152) 5.887"
Reference Reference -
HZONE
1 1.309 (.448-3.829) - 1.321(.376) 3.513"
2 1.112 (431-2.872) 649 (.317) 2.044°
3 1.083 (.426-2.755) 421 (.287) 1.467
4 1.635 (.594-4.502) 236 (.299) 789
5 1.999 (.755-5.291) 156 (.270) 576
5 1.200 (.526-2.735) -.380 (.243) -1.563
7 884 (.354-2.203) -.004 (.270) -016
8 807 (.327-1.993) 522 (.289) 1.806
9 707 (.265-1.883) 366 (.325) 1.126
10 641 (.257-1.602) 175 (.298) 587
1 1.178 (.496-2.797) -.136 (.254) -534
12 Reference Reference -
Managerial variable
MBED 190 -137 -1.648 (.739) -2.228°
(.015-2.397)
MPATIENT 1.002 (1.000-1.003)° 200 .002 (.0003) 4399
MDEBT 1.029 (.825-1.282) 010 -111 (.068) -1.634
MINVENT 933 (.833-1.046) -.097 -.064 (.036) 1.796'
Service mix
SINPT 1.261 066 .001 (.153) 004
(.749-2.124)
SINPTDAY 1.009 (.978-1.041) .088 .021 (.010) 2.184°
SCSIPTDAY 663 (.480-914)° -141 -197 (113) -1.748'
SUCIPTDAY 1.392 220 .0914 (.076) 1.196
(1.047-1.853)"
SSSIPTDAY 293 -.068 A17 (.344) 340
(.107-.807)°
SREFOUT 793 -027 -218 (.256) -.849
(.358-1.759)
SREFIN 1.013 (.537-1.910) .001 -.028 (.198) -143
Market Factor
MHI 11.323 (1.436-89.288)° 223 1190 (.617) 308
MUCREG 1.449 858 165 (.146) 1.134
(.917-2.290)
Intercept 051 - 12.757 (1.283) 9.945°
Adjusted R- - . 330

a Logistic regression with non-profitable hospital (=1) as the dependent variable. Model XZ is 77.680, 28df, and p<.01.

OR is odds ratio and Cl is confidence interval.

b Elasticity was the product of logistic regression coefficient, mean value of the independent variable, and 1 minus the sample proportion of the

number of hospital loss. It was calculated for only continuous variables.

¢ Ordinary least square regression with In(magnitude of net loss) as the dependent variable. Model F-statistic is 8.801 and p<.01

d p=<.01
e p<.05
f p<.10
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ABSTRACT

The objective of this study was to examine characteristics of non-profitable hospitals, as
compared to profitable hospitals, in Thailand. Administration national data for 640 public
hospitals of fiscal year 2002 from Ministry of Public Health were analyzed. A two-part
model estimated by logistic regression and ordinary least-squares regression was used to
examine the likelihood of hospital loss and the amount of loss, respectively. The results
showed that various managerial, service mix, and market variables were significantly
associated with the likelihood of hospital loss. An increase in average hospital Universal
Coverage (UC) inpatient day per number of the UC and the concentration of hospital
market could significantly increase the likelihood of hospital loss, while an increase in the
average Civil Servant Medical Benefit Scheme (CSMBS) hospital inpatient day per number
of the CSMBS inpatients and average Social Security Scheme (SSS) hospital inpatient day
per number of the SSS inpatients decreased the likelihood of hospital loss. The ratio
between total patients and number of full-time employee was positively associated with the
likelihood of hospital loss, but it required cautious interpretation since it was confounded by
the employee salaries that was not included in this study. Beside managerial, service mix,
and market variables, the hospital characteristics also were associated with the amount of
loss. The larger hospitals and hospitals located in central area of Thailand tended to have
higher amount of loss. The results also suggested that managing the number of hospital
employee, inventory, and patient hospitalization could control the amount of loss. In
conclusion, most of identified determinants of hospital loss were manageable. The
ramification of this study was to help policy makers understand the hospital loss situation in
Thailand after implementing the UC scheme and design policy to resolve the hospital loss

problems.

Keywords: Hospital loss, Universal coverage, Health insurance
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Introduction:

In cost containment era in the United States (US), hospitals have been under
financial pressure. Several studies examined hospital financial performance and its
determinants. Even though most of them were similar in terms of variables examined, they
could be divided into two perspectives. First perspective focused more on hospital
profitability (Valvona and Sloan (1988), Chang and Tuckman (1988), Cleverley and Harvey
(1992), Gapenski, Vogel, and Langland-Orban (1993), Vogel, Langland-Orban, and
Gapenski (1993), Walker (1993), Cody, Friss, and Hawkinson (1995), Langland-Orban,
Gapenski, and Vogel (1996), Younis, Rice, and Barkoulas (2001), and Kim et al. (2002)),
while another perspective was either hospital conversion or hospital closure (McKay and
Coventry (1993), Alexander, D’Aunno, and Succi (1996a, 1996b), Succi, Lee, and
Alexander (1997), and Sloan, Ostermann, and Conover (2003)).

Valvona and Sloan (1988) compared the hospital financial performance in the US
by ownership type and found investor-owned hospitals had higher profit margins and return
on equity than did other types. Chang and Tuckman (1988) investigated determinants of
the hospital profitability in Tennessee and found that the association between the hospital
profitability and bed size, asset size, average operating costs, occupancy rates, and
percentage of Medicare or Medicaid patients varied across types of the hospitals, which
were not-for-profit or for-profit hospitals. In 1992, Cleverley and Harvey examined
relationship between business strategy and hospital financial performance among large
urban hospitals. Cost control was the most important factor affecting the hospital financial
performance in the study. Also, market share, diversification, and financing policy were
major factors. Gapenski, Vogel, and Langland-Orban (1993) examined determinants of
hospital profitability in the state of Florida. Managerial and patient-mix variables were key
predictors of profitability while organizational and market variables had less influence on the
profitability. In the same year, Vogel, Langland-Orban, and Gapenski examined factors
influencing high and low profitability by using the same data as did Gapenski, Vogel, and
Langland-Orban (1993). Only exceptionally high and low profitability among hospitals was
determined. Debt load, labor intensity, and Medicare mix were key determinants of the
exceptional hospital profitability. Walker (1993) separated profitable and non-profitable
hospitals, which filed reports with the Health Care Financing Administration (HCFA), by

using financial and non-financial variables. Only operating margin was significant financial



24

factor, while various non-financial factors including teaching status and uncompensated
care were significant for the discrimination of profitable and non-profitable hospitals. In
1995, Cody, Friss, and Hawkinson examined hospital profitability in community hospitals in
Los Angeles County. Several business and staffing strategies, such as core inpatient
business, management of cares publicly funded, reservation of hospital use for sicker
patients, and revenue optimization strategies, played important roles in the hospital
profitability. ~ Langland-Orban, Gapenski, and Vogel (1996) examined differences in
organizational and operational characteristics of hospitals with sustained high and sustained
low profitability in the State of Florida by using bi-variate analysis of three-year data. The
Study results showed that the hospitals with sustained high profitability tended to have
lower length of stay and debt utilization, and higher labor yield, occupancy rate, and
hospital accreditation rating. Younis, Rice, and Barkoulas (2001) examined the empirical
determinants of hospital profitability in various US regions, which was measured by return
on assets, over the period of post-Prospective Payment System. Various factors, including
geographical location, ownership status, teaching status, conversion of ownership status,
adjusted number of employees, length of stay, competition, bed capacity, and occupancy
rate, were significantly associated with the hospital profitability. Recently, Kim et al. (2002)
examined relationship between hospital bed size and hospital profitability from a state in the
US and found that the medium bed-size hospitals had less profitability than did low and
high bed-size hospitals.

Another perspective focused on hospital conversion and hospital closure in the U.S.
McKay and Coventry (1993) examined determinants of the hospital conversion to an
alternative health care facility in Texas. The study results showed that the hospital
conversion was more likely when there was healthier local economy. Ownership also was
a key indicator of the hospital conversion. In 1996, Alexander, D’Aunno, and Succi
examined determinants of profound organizational changes. National data from all rural
hospitals were analyzed and the study results showed that the hospitals rather converted
than closed when resources were plentiful, competition for hospital resources was high, and
they had strategies to provide alternative types of health care. They also examined
determinants of rural hospital conversion by using the same data and found that hospital
converters tended to have poor performance and fewer numbers of beds, locate very close

to or very distant from similar hospitals, be in larger communities, serve other types of care
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than acute inpatient care, be non-government owned, and be in multihospital systems.
Succi, Lee, and Alexander (1997) also used the same data set to examine dynamic effects
of competition and hospital market position on rural hospital closures, while financial
performance, size, ownership, multihospital system affiliation, population density, and per
capita income were used as control variables. The results showed that the rural hospitals
located in high market competition had high risk of closure, while the hospitals that were
different from others in the market in terms of geographic distance, basic services, and
high-tech services had lower risk of closure. Recently, Sloan, Ostermann, and Conover
(2003) examined determinants of conversions in hospital ownership by using national data
from 1986 through 1996. The study showed an intuitive result that low profit margin played
a key role of the hospital ownership conversion.

In conclusion, the previous studies examined various types of factors affecting
either hospital profitability or hospital conversion and hospital closure. Even though the
hospital conversion and hospital closure did not directly indicate hospital loss, they were
options for the hospitals in financial distress. The studies included several factors, such as
financial variables, organizational variables, managerial variables, market variables, etc.
The results varied across the studies primarily due to the study methods such as type of
settings. Most of them suffered from the generalizability problem, even for the hospitals in
the U.S and certainly not in another country, such as Thailand.

Thailand has different health care system from the US in various terms, such as
financing system, organization, practice, and technology, etc. Before year 2001, Thailand
had various public health insurance and medical welfare financing schemes. These
included the public assistance scheme, the Social Security Scheme (SSS), the government
subsidized health card scheme, the Civil Servant Medical Benefits Scheme (CSMBS) (Yip
et al. 2001). These schemes covered about 40 million people, which are approximately 65
percent of Thai population (Committee for Universal Health Security 2002). Almost 6
million people in Thailand had private health insurance coverage. Therefore, approximately
16 million people or about 25 percent of overall population did not have any kind of health
insurance. The public assistance scheme covered low income population, such as the
elderly and children, while the government subsidized health card scheme covered non-
poor population, who basically lived in rural area and voluntarily bought a health card.

Based on the 1997 Thai constitution, which indicated Thai citizens must have rights to
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access health care services; government reformed the health care financing system. A
new financing scheme, the Universal Coverage scheme (UC), was piloted in early 2001 to
some provinces and then expanded to the whole country by the October of 2001. Finally,
the legislation of national health insurance was granted at the end of November 2002.
After health care reform, the public assistance and the government subsidized health card
schemes were cancelled. Therefore, there are only three major public health insurance
and medical welfare financing schemes, which are the CSMBS, SSS, and UC. The
CSMBS covers government officials; their parents, spouses and their children, the SSS
finances healthcare services for employees in private firms, and the rest is transformed to
be the UC scheme. Each scheme has different types of payment. The SSS and UC uses
capitation as their payment mechanism, while fee for service is used for the CSMBS.
Basically, the UC scheme covered about 42 million people or approximately 70
percent of Thai population (Committee for Universal Health Security 2002). The capitation
payment that the government provided was approximately US$ 30 (Baht is Thai monetary
unit and this study used US$ 1 equaled to 40 Baht, hereafter) per person for the fiscal year
2002 and slightly increased for the fiscal year 2003. The UC beneficiaries had to register
to particular health facilities. The UC scheme had large impact on Thai healthcare system,
including financing system, quality of care, manpower, information system, etc. Even
though Phromporn and Wibulpolprasert (2002) estimated that the hospitals could make
profits from the UC scheme because the UC beneficiaries should use the health care
services as needed only since they had limited choice of hospitals, a number of hospital
administrators found their revenues declined and the hospitals experienced some losses.
Therefore, resources were used more efficiently to compensate the limited incomes from
the capitation payment system. However, Choopaga (2003) reported that several hospitals
still experienced losses, though various strategies were implemented. Ministry of Public
health solved this problem by accelerating money flows to the hospitals across the country.
Assuming limited resources, this was a short term problem solving. Causes or
determinants of hospital loss should be pinpointed. Then the government could implement
more efficient policy or efficiently allocate resources. Therefore, the objective of this study
was to examine determinants of hospital loss. Also, characteristics of the non-profitable

hospitals, as compared to the profitable hospitals, were examined.
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Methods:
Data Collection

The major source of the data for this study was obtained from Bureau of Health
Service System Development, Ministry of Public Health, Thailand. The primary
responsibility of the bureau is to support and improve healthcare institutes at all levels,
including resource management and technology transfer. The financial and activity data
have been collected for administrative purposes. Periodically, nation-wide hospitals have
been asked to electronically submit the data in a set of reports, called 0110 Lor Ngor 5.
The 0110 Lor Ngor 5 was composed of two main reports; financial report and activity
report. They were separated files in Microsoft Excel format. The financial report primarily
included hospital incomes and expenses. The hospital income data was composed of
incomes from each payment scheme, while the hospital expense data was divided into
various categories, such as worker compensation, rent, etc. The activity report summarized
hospital statistics of services. It also included numbers of services provided to each
payment scheme. The retrospective national data of fiscal year 2002 (October 2001 to
September 2002) was used in this study because the UC scheme started all over the
country in October 2001 and the data during this period was more complete. The financial
and activity reports were merged by using hospital code as a key in Microsoft Access
format. This file was then linked with a downloaded file from Ministry of Public Health
website (http://www.nhso.go.th), which contained the number of UC and SSS individuals
enrolled in each province and each hospital. It became a file of 894 hospitals across the
country. However, 84 of them did not have any information in the financial report, 47 of
them did not have the activity information, and 118 of them did not have the number of the
UC or SSS enrollee in each province. These missing data were spread across all hospitals
over the country. Initial analysis showed that five hospitals included outliers of independent
variables. The other variables of these hospitals were compared with the hospitals that had
complete data. Non-bias evidence was found. After eliminating hospitals with incomplete

and outlier data, a sample of 640 hospitals was left for analyses.

Variables
Even though various measures could be used to determine the hospital profit or

loss, margin measures were more basic measures (Gapenski, Vogel, and Langland-Orban
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1993). Also, in this study, the available data only allowed to calculate net profit or loss,
which was the difference between total revenue and total cost reported in the financial
report. Two dependent variables in this study were then determined. The first variable was
whether a hospital had net loss in the fiscal year 2002 (ANYLOSS) and another variable
was the magnitude of net loss (MAGLOSS).

Several independent variables, which most of them were used in previous studies,
were included in this study. Only exogenous variables of the dependent variable were
included to protect simultaneity bias in the analysis. Also, the study period was only one
year, which was relatively short, therefore possible endogenous variables in the long run
were considered exogenous in the short run (Gapenski, Vogel, and Longland-Orban 1993).
Similar to previous studies, the independent variables were categorized into four groups,
which were general hospital characteristics, managerial variables, service mix variables,
and market factors. The general hospital characteristics were composed of two variables,
which were type of hospital (HTYPE) and geographic location (HZONE). Type of hospital
identified several characteristics of the hospitals, such as availability of specialists,
equipment, etc. The hospital type in this study was categorized by Ministry of Public Health
and also based on the number of beds. Five hospital types were composed of regional
hospitals, general hospitals with more than 300 beds, general hospitals with less than 300
beds, community hospitals with more than 30 beds, and community hospitals with either 10
or 30 beds. The regional, general, and community hospitals basically implied their
capability of providing tertiary, secondary, and primary cares, respectively. The type of
hospital might have impact on hospital financial performance because various types of the
hospitals provided different levels of care, which created different net profit or loss. The
geographic location was assigned by Ministry of Public Health for administrative purposes.
It was composed of 12 healthcare zones and each zone included various numbers of
neighboring provinces. Each zone was called as number one to 12. Since it was divided
for administrative purposes, the hospitals within each zone sometimes shared resources
and information, which might drive administration or policy that influenced hospital financial
performance to be different from other zones.

Managerial variables were specific characteristic for each hospital. Even though the
hospitals needed to follow policies from Ministry of Public Health, the hospital

administrators could have their own managerial styles that might differently affect hospital
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net profit or loss. The managerial variables were divided into two subgroups. First group
was manpower management variables, while another was operating management
variables. The manpower management variables were composed of two variables, which
were ratio between number of beds and number of full-time employee (MBED), and ratio
between total number of patients and number of full-time employee (MPATIENT). These
ratios reflected productivity of employee, which could be managed through number of
employee. The operating variables included debt utilization (MDEBT) and inventory
turnover rate (MINVENT). The debt utilization was based on only debts of medications,
non-medication and other supplies. It was calculated as ratio between debt and asset of
medications, non-medication and other supplies. The inventory turnover rate was
calculated as annual purchasing amount of medications, non-medication and other supplies
divided by their average inventory value.

Service mix was a variable reflecting services provided by hospitals. It was
composed of eight variables. First, percentage of major surgery (SSURG) was used as a
proxy for service mix. It was calculated by dividing the number of major surgery by total
number of inpatients. Second, ratio between total number of inpatient and the number of
all patients (SINPT) was another proxy for service mix, while the third variable was average
hospital inpatient day per number of inpatient (SINPTDAY). Since the hospitals earned
differently from the payment system of the CSMBS, UC and SSS patients, service intensity
used by each group of patients might have impact on the hospital profitability or loss.
Average CSMBS hospital inpatient day per number of the CSMBS inpatient (SCSIPTDAY)
was thus used as the fourth service mix variables, while average UC and SSS hospital
inpatient day per number of the UC (SUCIPTDAY) and SSS (SSSIPTDAY) inpatient were
the fifth and sixth variables, respectively. Another hospital service was patient referrals,
which included both referring patients to other hospitals (SREFOUT) and accepting referred
patients from other hospitals (SREFIN). The patient referrals also could affect the hospital
profit or loss because they could differently cost the hospitals. Ratios of numbers of
patients referred in and out to total number of patient were the seventh and last service mix
variables, respectively.

Market factors indicated characteristics of the markets. They might be considered
as control variables because the hospitals in different environments could make different

profit. The market was defined as a province where each hospital was located. Hospitals
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located in different competitive markets might price differently. Therefore, first market factor
was market competition measured by Herfindahl index (MHI) and total population in each
province (MPOP). MHI was calculated by summing the square of the ratio between
number of beds in each hospital and total number of beds in each province. Another
market factor was prospective patients with various types of payment. For instance, if the
hospitals located in an area that had a lot of the UC beneficiaries, they might have less
generous practice style because they received capitation for the UC patients. That meant
higher margin could be made from this group of patients. Proportions of residents who
enrolled for the UC (MUCREG) and SSS (MSSSREG) schemes in each province were

used to reflect market homogeneity.

Data analysis

Two managerial variables, which were the ratio between ratio between number of
beds and number of full-time employee and the ratio between total number of patients and
number of full-time employee, were analyzed by ten full-time employee bases. Similarly, all
service mix variables were transformed into per ten patients instead of per patient. Also,
the proportions of residents who enrolled for the UC and SSS schemes, which were market
factors, were converted into ten residents bases. @ Mean and standard deviation of all
variables were calculated for descriptive analysis of profitable, non-profitable, and overall
hospitals. To initially characterize profitable and non-profitable hospitals, their means were
compared by univariate analysis.

After inspecting the raw data on the hospital financial performance, a large
proportion of profitable hospitals were found. To examine the determinants of hospital loss,
a two-part hospital loss model was estimated (Duan et al. 1983). The first part of the
model examined the likelihood of hospital loss from all hospitals, while the second part
estimated a model explaining the magnitude of loss from only non-profitable hospitals. An
initial data analysis was conducted to examine multicollinearity among the independent
variables. The percentage of major surgery, the proportions of residents who enrolled for
the SSS scheme, the total population in each province were omitted from the analysis
because high correlations with other independent variables were found.

To examine the likelihood of hospital loss, logistic regression analysis was used.

This model examined the association of independent variables with a binary dependent
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variable of being non-profitable versus profitable hospital, which was coded as one for non-
profitable hospital and zero for profitable hospital. Ordinary least squares (OLS) regression
analysis was used to estimate the magnitude of hospital loss in the group of non-profitable
hospitals. Using natural logarithmic transformation, the magnitude of hospital loss was
adjusted for distribution skewness and non-normality of its residuals. Only hospital type
and health care zone were categorical independent variables in this study. The five
hospital types, which were regional hospitals, general hospitals with more than 300 beds,
general hospitals with less than 300 beds, community hospitals with more than 30 beds,
and community hospitals with either 10 or 30 beds, were dummy coded as HTYPE1 to
HTYPE4, respectively, and left the last one as a reference. For health care zone, zone12
was used as a reference, while the others were coded as HZONE1 to HZONE11,
respectively.

For the first part of the model, logistic regression coefficients of continuous
variables were not relatively meaningful. Vogel, Langland-Orban, and Gapenski (1993)
suggested converting the coefficients of the continuous variables to elasticities, which were
interpreted as a percentage change in the probability of hospital loss in response to a given
percentage change in each independent variable. The elasticity was the product of logistic
regression coefficient, mean value of the independent variable, and one minus the sample

proportion of the number of hospital loss.

Results:

Table 1 shows descriptive statistics of the non-profitable and profitable hospitals.
For overall country, the hospitals averagely had financial loss during the study year.
Approximately 90 percent of non-profitable hospitals were community hospitals, which were
majority of hospitals in Thailand. The association between being the non-profitable and
profitable hospitals, and the type of hospital was found (p= .002).

The number of hospitals in the fifth and sixth zones, which were north-eastern
Thailand, was almost 30 percent of non-profitable hospitals, while the second, sixth, and
tenth zones, which respectively were central, upper north-eastern, and northern Thailand,
each contained more than ten percent of profitable hospitals. The association between
hospital location and whether the hospital made profit was found in this study (p= .042).

For managerial variable, only the ratio between total number of patients and number of full-
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time employee and an operating variable, which was inventory turnover rate, were
significantly different between the non-profitable and profitable hospitals (p< .001 and .01,
respectively). Each full-time employee of non-profitable hospitals was responsible for eight
patients higher than was full-time employee of profitable hospitals. The inventory turnover
rate of non-profitable hospitals (4.586) was slightly less than of profitable hospitals (5.051).
All service mix variables provided by the non-profitable and profitable hospitals were
statistically significantly different, except the proportion of patients referred out to other
hospitals. The non-profitable hospitals averagely provided these services, except the ratio
between number of UC inpatient day and number of the UC inpatients, less than did the
profitable hospital. All inpatient day variables of the non-profitable hospitals, including
average overall inpatient day and average inpatient day for the CSMBS, UC and SSS
patients, were highly significantly different (P< .001) from those of the profitable hospitals.
The percentage of major surgery, the ratio between total number of inpatient and the
number of all patients, and the proportion of patients referred in from other hospitals also
were significantly different (p= .011, .021, and .042, respectively). Finally, results from the
market factors showed that both non-profitable and profitable hospitals had different market
environment, including the number of population in the province and the percentage of UC
and SSS beneficiaries in the province (p = .002, < .001, and = .075, respectively). The
non-profitable hospitals had higher number of population and percentage of UC

beneficiaries, but less percentage of SSS beneficiaries, than did the profitable hospitals.



33

Table 1 Descriptive Statistics and Comparison for Dependent and Independent

variables between Non-profitable and Profitable Hospitals

Variable

All Hospital
(N=640)

Non-profitable hospital
(N=444)

Profitable hospital
(N=196)

Mean or Percent

(Standard deviation)

Mean or Percent

(Standard deviation)

Mean or Percent

(Standard deviation)

t, (Xz) statistics

Dependent variable

) -71,018.688 -187,571.999 193,010.241 -
Net profit (- for loss), (US$)
(414,958.935) (347,908.374) (433,909.870)
Independent variable
Hospital Characteristic
HTYPE 4.342 (1.047) (16.555", 4df)
1 3.594% 2.027% 7.143%
2 6.406% 5.856% 7.653%
3 2.656% 1.802% 4.592%
4 26.875% 28.604% 22.959%
5 60.469% 61.712% 57.653%
HZONE 6.766 (3.341) (20.242°, 11df)
1 6.094% 4.955% 8.673%
2 7.031% 5.631% 10.204%
3 7.500% 7.432% 7.653%
4 6.250% 6.306% 6.122%
5 9.844% 11.712% 5.612%
6 13.906% 15.315% 10.714%
7 8.281% 9.009% 6.633%
s 6.875% 6.757% 7.143%
9 6.875% 5.856% 9.184%
10 8.750% 7.658% 11.224%
1 9.219% 9.910% 7.653%
12 9.375% 9.459% 9.184%
Managerial variable
MBED 1270 (.106) 270 (.108) 1269 (.104) .080
MPATIENT 321.722 (223.193) 347.416 (242.590) 263.517 (156.963) 4.447°
MDEBT 1.163 (.873) 1.142 (.884) 1.211 (.846) -922
MINVENT 4.728 (2.106) 4.586 (2.062) 5.051 (2.173) 2588
Service mix
SSURG 541 (.927) 1480 (.840) 680 (1.090) 2536
SINPT .967 (.528) 1935 (.533) 1.039 (.512) 231"
SINPTDAY 32.960 (9.448) 32.055 (8.643) 35.012 (10.802) 3685
1.204 (.651) 1.122 (.578) 1.391 (.762) 4910
SCSIPTDAY
SUCIPTDAY 2.095 (.752) 2.169 (.754) 1.928 (.720) 3.775°
SSSIPTDAY 197 (:212) 176 (.196) 245 (.239) -3.823"
SREFOUT 1392 (.283) 1383 (.278) 411 (.292) -1.119
SREFIN 196 (.351) A77 (.343) 1238 (.365) 2035
Market Factor
MHI .300 (.105) .300 (.110) 1299 (.092) 042
50,392.287 (477,724.5 435. 7. 764,212.7 780. 052"
MPOP 850,392.287 (477,724.546 888,435.499 (491947.669 64,212.764 (432780.181 3.052
MUCREG 7.495 (.546) 7.552 (.539) 7.368 (.541) 3.968"
MSSSREG 1.006 (.346) .990 (.324) 1.043 (.389) -1.782°
‘p<.01
*p<.05

‘p<10
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Table 2 summarizes the results of the two-part model used for estimating the
association of hospital loss and independent variables. The likelihood of hospital loss was
significantly positively associated with the ratio between total patients and number of full-
time employee, average hospital inpatient day per number of the UC, and the concentration
of hospital market indicated by Herfindahl index (p= .016, .023, and .021, respectively).
The results of elasticity of these variables indicated that a one percent increase (decrease)
in the ratio between total patients and number of full-time employee, average hospital
inpatient day per number of the UC, and the concentration of hospital market would
increase (decrease) the probability of being non-profitable hospitals by .200, .220, and .223
percent, respectively. On the other hands, the likelihood of hospital loss was significantly
negatively related to the average CSMBS hospital inpatient day per number of the CSMBS
inpatient and average SSS hospital inpatient day per number of the SSS inpatients (p=
.012 and .018, respectively). The results of elasticity of these variables indicated that a one
percent increase (decrease) in the average hospital inpatient day per number of the
CSMBS inpatient and average hospital inpatient day per number of the SS inpatients would
decrease (increase) the probability of being non-profitable hospitals by .141 and .068
percent, respectively. Since all elasticities had their absolute value less than one, these
variables were considered as having an inelastic effect in changing the probability of being
non-profitable hospital. Even though the likelihood of hospital loss varied across the types
of hospital and geographic location, no significant association was found.

For the magnitude of net loss, the regression coefficients indicated percent changes
of net loss from a 1-unit change in each continuous independent variable or relative to a
reference for each categorical variable. The regional hospitals, general hospitals with more
than 300 beds, general hospitals with less than 300 beds, and community hospitals with
more than 30 beds had significantly more net loss than did the community hospitals with
either 10 or 30 beds (p < .001 for all of them). The results also showed the larger hospital,
the more net loss. For geographical location, the direction of relationship between the
hospitals in each zone and in the reference zone (twelfth zone, which was lower southern
Thailand) was mixed; however, only the hospitals in the first and second zones, which were
central Thailand, had significantly more net loss than those in the twelfth zone (p < .001

and = .042, respectively).
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The magnitude of hospital net loss was negatively associated with ratio between
number of beds and number of full-time employee and the inventory turnover (p = .026 and
.073), but positively associated with the ratio between total number of patients and number
of full-time employee (p < .001). However, the impact from the ratio between number of
beds and the number of full-time employee was relatively high, compared to from the
inventory turnover. The result also showed that an increase in each patient per employee
increased the magnitude of hospital net loss by 1.5 percent.

There was no market factor significantly associated with the level of hospital net
loss in this study and only two service mix variables were related to the hospital net loss,
but had different direction. While the increase in average hospital inpatient day per number
of inpatient slightly increased the magnitude of hospital net loss (p=.030), the increase in
average CSMBS hospital inpatient day per number of the CSMBS inpatient moderately

reduced the level of loss (p=.081).
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Table 2 Logistic Regression (Likelihood of non-profitability) and Ordinary Least

Square Regression (Magnitude of Net Loss)

Variable ANYLOSS (N=640) MAGLOSS (N=444)
OR (95%Cl)’ Elasticity” Coefficient” t-statistics
(Standard Error)
Hospital Characteristic
HTYPE
1
2 d
s 431 (.094-1.981) - 3.166 (.528) 5.995
. 1.660 (.493-5.590) 2.310 (.385) 5.996°
s .8039 (.214-3.019) 2.138 (.491) 4.358"
1.395 (.822-2.367) 896 (.152) 5.887°
Reference Reference -
HZONE
1 1.309 (.448-3.829) - 1.321(.376) 3513°
2 1.112 (.431-2.872) 649 (.317) 2.044°
3 1.083 (.426-2.755) 421 (.287) 1.467
4 1.635 (.594-4.502) 1236 (.299) 789
5 1.999 (.755-5.291) 156 (.270) 576
6 1.200 (.526-2.735) -.380 (.243) -1.563
7 884 (.354-2.203) -.004 (.270) -016
8 807 (.327-1.993) 522 (.289) 1.806
9 707 (.265-1.883) .366 (.325) 1.126
10 641 (.257-1.602) 175 (.298) 587
11 1.178 (.496-2.797) -.136 (.254) -534
12 Reference Reference -
Managerial variable
MBED 190 -137 -1.648 (.739) 2.228°
(.015-2.397)
MPATIENT 1.002 (1.000-1.003)" 200 .002 (.0003) 4.399"
MDEBT 1.029 (.825-1.282) 010 -111 (.068) -1.634
MINVENT .933 (.833-1.046) -.097 -.064 (.036) 1.796'
Service mix
SINPT 1.261 .066 .001 (.153) .004
(.749-2.124)
SINPTDAY 1.009 (.978-1.041) 088 .021 (.010) 2.184°
SCSIPTDAY 663 (.480-.914)° 141 -197 (.113) 1.748'
SUCIPTDAY 1.392 220 .0914 (.076) 1.196
(1.047-1.853)°
SSSIPTDAY 293 -.068 17 (.344) 340
(.107-.807)°
SREFOUT 793 -.027 -.218 (.256) -.849
(.358-1.759)
SREFIN 1.013 (.537-1.910) .001 -.028 (.198) -143
Market Factor
MHI 11.323 (1.436-89.288)° 223 190 (.617) .308
MUCREG 1.449 858 165 (.146) 1.134
(.917-2.290)
Intercept 051 - 12.757 (1.283) 9.945°

Adjusted R-

.330

a Logistic regression with non-profitable hospital (=1) as the dependent variable. Model Xz is 77.680, 28df, and p<.01.

OR is odds ratio and Cl is confidence interval.

b Elasticity was the product of logistic regression coefficient, mean value of the independent variable, and 1 minus the sample proportion of the

number of hospital loss. It was calculated for only continuous variables.

¢ Ordinary least square regression with In(magnitude of net loss) as the dependent variable. Model F-statistic is 8.801 and p<.01

d p=<.01
e p<.05
f p<.10
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Discussions:

A number of hospitals in Thailand were non-profitable hospitals after implementing
the UC scheme for one year. The descriptive results showed that both the hospital type
and hospital location could be used to initially identify whether the hospitals made profits or
not since they were significantly associated. The results also indicated various significant
differences between the non-profitable and profitable hospitals. Some managerial
variables, service mix, and market factors were good indicators to initially separate the non-
profitable hospitals out of the profitable hospitals. The non-profitable hospitals had higher
ratio of number of patients per number of full-time hospital employee than did the profitable
hospitals. Even though this result indicated seemingly higher efficient manpower
management of the non-profitable hospitals, it might also mean that these hospitals had
overload patients and then they did not use other resources efficiently, especially in some
groups of patients who were under limited resources such as the UC patients. For
instance, when the non-profitable hospital employee took care of more patients and could
not focus on the UC patients, then they had longer hospitalization. Since the hospitals
received payment for this group of patients by capitation basis, the longer they stayed in
the hospitals, the more loss the hospitals had. On the other hands, the hospitals likely
gained more profits from the CSMBS inpatients because the scheme was based on fee-for-
service and more generous. This instance was confirmed by the results from service mix
and market variables because the non-profitable hospitals had significantly more number of
the UC inpatient days and also located in the provinces that had higher proportion of the
UC beneficiaries. Another reason could be that the employee of the non-profitable
hospitals was paid much higher than the employee of the profitable hospitals. Therefore,
the cost per patient, based on the employee salary, of the non-profitable hospitals was
higher. This was consistent with the result from the two-part model, which indicated that
the larger hospital, the more net loss. Intuitively, the larger hospitals contained higher
skilled employee who usually has higher salary. A descriptive result also showed that the
non-profitable hospitals had no significantly different ratio between the number of beds and
number of full-time employee from did the profitable hospitals. A reason could be that Thai
government basically allocated hospital employee due to the number of hospital beds.

The descriptive results also showed that the profitable hospitals had higher number

of inpatients and number of hospitalization days. They could be explained by their higher
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number of major operation and number of patients referred from other hospitals, which also
were significantly higher than those of the non-profitable hospitals. Even though the higher
number of inpatients and overall number of hospitalization days likely consumed more
resources and then created loss, they depended on type of patients. For instance, the
higher hospitalization days of the CSMBS patients might benefit the hospitals, while those
of the UC patients might be reverse. Another intuitive result in this study was that the
profitable hospitals seemed to have more effective inventory control because they had
significantly higher inventory turnover or they could keep lower average inventory cost.
Even though the descriptive results visualized characteristics of profitable and non-
profitable hospitals, each variable was confounded by the others.

The results from two-part model provided more detail for factors associating the
likelihood of hospital loss and its magnitude. The chance of being non-profitable and
profitable hospitals was not simply identified by the type and location of the hospitals
because these two factors were not significant in the likelihood model estimated by the
logistic regression analysis. To be able to identify the likelihood of being non-profitable,
managerial variables, service mix and market factors should be considered.

Even though all significant continuous variables had inelastic effects in changing the
probability of being non-profitable hospital, they provided some insights of the likelihood of
being non-profitable hospital. A result, which was consistent with the descriptive result,
was that the hospitals having higher number of patients taken care by each employee was
likely to be non-profitable. The odd ratio result showed that the hospitals, which had higher
proportion of the UC inpatient days, were likely non-profitable and this was only service mix
variable that had significantly positive relationship with the likelihood of being non-profitable
hospital. On the other hands, the hospitalization days for the CSMBS and SSS patients
counterbalanced the likelihood of being non-profitable hospital because these schemes
were more generous than the UC scheme. Finally, higher hospital concentration also
increased the risk of being non-profitable hospitals. The result was intuitive because the
patients in a province might want to go to the hospitals they liked when they had choices in
more hospital concentration area and left other hospitals with only few patients, which
eventually made the hospitals earn less.

Among the non-profitable hospitals, various determinants from hospital

characteristics, managerial variables, and service mix variables significantly influenced the
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magnitude of hospital loss in this study. However, the impact of market factor on the
magnitude of loss was not significantly important. Even though the descriptive results
showed that the majority of non-profitable hospitals were community hospitals, they
significantly had less magnitude of net loss relative to the other types of hospitals because
they usually were small size hospitals and provided only basic services, and they could not
make huge amount of loss. The hospitals in the central area of Thailand significantly had
higher magnitude of loss than did the hospitals in the southern side of the country. There
were various reasons for this result. For instance, people living in the central Thailand,
which were large population-size provinces, likely had higher literacy and understand more
about health. They therefore might use more health care services under limited resources.
Another reason could be that the hospitals in central Thailand likely had high technological
equipment and high skilled health care team, which created more expensive capital.
Although the hospitals in other zones had no significantly different magnitude of loss,
compared to the ones did in southern area; the odd ratios could help the government to
identify the hospitals with various amount of loss.

The numbers of beds and patients per employee were noteworthy because they
had different directions of relationship with the magnitude of loss. When an employee
needed to take care of more number of beds, the magnitude of loss decreased. The
results reflected that more efficient employee taking care of inpatients or hospital beds
could reduce amount of loss. A reason could be that inpatient services, which were
reflected by the number of beds, required more routine work, which needed only certain
number of employee. If any hospitals inefficiently allocated unnecessarily large number of
employee to provide inpatient services, they might have higher loss. On the other hands,
the result showed that when an employee took care of more number of patients, the
magnitude of loss increased. Similar to the descriptive results, the results could be
confounded by the employee salary, which was not captured in this study. The high paid
hospital employee could make the hospitals have higher cost per patient and become non-
profitable. Another significant managerial variable was inventory turnover. Intuitively, the
hospitals that had more efficient inventory control had less amount of loss. For service mix
variables, the increase in overall number of inpatient days significantly increased amount of
loss. However, type of inpatient days also was important because if the increase in the

number of inpatient days was primarily accounted from the increase in number of inpatient
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days of the CSMBS patients, which the hospitals were reimbursed by fee-for-service, it

could offset the amount of loss.

Conclusions and policy implications:

The determinants of the likelihood and magnitude of hospital loss were identified in
this study. Most significant variables for the likelihood of hospital loss fail into managerial
and service mix categories. It implied that the hospital loss was manageable. It was not
system structure that caused hospital loss, which might be more difficult to adjust. The
proportion of UC inpatient day significantly increased the likelihood of hospital loss and its
impact was relatively high, compared to other managerial and service mix variables. This
result suggested that the hospital administrators could reduce the likelihood of hospital loss
by monitoring the number of UC inpatient day. This suggestion assumed that the hospitals
still maintained standard of care to prevent liability, which might create another kind of loss.
On the other hand, the proportion of CSMBS inpatient day significantly decreased the
likelihood of hospital loss. Even though an increase in the CSMBS inpatient day might help
the hospitals reduce the likelihood of loss, which was basically called cost discrimination, it
consequently created high cost to the country. The policy makers need to carefully
monitor and prevent the cost discrimination that may occur in any hospitals.

For the non-profitable hospitals, several variables of the hospital characteristics,
managerial variables, and service mix variables influenced the amount of hospital loss.
Since the larger hospitals and the hospitals located in central Thailand tended to have high
amount of loss, they required more attention to leverage health care costs. If the hospital
administrators want to reduce the magnitude of loss, they need to appropriately manage
the number of hospital employee and inventory. Finally, the patient hospitalization was
another important indicator of the magnitude of loss and needed to be monitored.

The study suffered from a couple of limitations. First, the study used the secondary
data and it limited variety of variables. However, according to the previous studies, all key
variables were already included. Second, the ratio between number of beds and number of
full-time employee and the ratio between total number of patients and number of full-time
employee were confounded by their amount of salaries, which was not captured in this
study because it was considered as endogenous variable for the hospital loss. The results

should be cautiously interpreted.
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Theoretically, the universal health insurance coverage increases access to health
care for individuals, especially the Thai uninsured. However, it consumes a large amount
of resources and requires intensive monitoring. When the UC scheme was implemented,
the hospitals had limited budget, which they never experienced before and it might cause
financial problems. The study results provided policy makers only some insights of non-
profitable hospitals for problem solving.  Further analysis is required when more data are

available.
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