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Evidence from County Hospitals in

Background: This study was conducted for assessing the degrees of perceived competition
reported by county hospital directors in rural China as well as hospitals’ competitive
behaviors in response to competition.

Methods: The data were collected from Analysis of Provider Payment Reforms on Advancing
China’s Health (APPROACH) project which had been implemented among county hospitals in
China’s Guizhou province. Competition was measured by asking hospital directors to rate the
levels of competitive pressure as they perceived. Hospitals’ competitive behaviors were obtained
by asking hospitals’ directors about specific strategies they had adopted. A multivariable linear
regression model was developed to examine the relationship between perceived competition and
the positivity of competitive behavior, and multivariable logistic regressions were used to evaluate
the influence of perceived competition on the adoption of specific competitive strategies.
Results: Among 218 directors engaged in this study, 210 (96.3%) directors reported the
perception of certain degrees of competition, for which the competitive pressure was mainly
posed by public hospitals (42.4%). Director-perceived competition level was found to be
positively associated with the positivity of competitive behavior, and directors under higher
competitive pressure were found to be more likely to adopt multiple competitive strategies
including improving the efficiency of hospitals’ internal management, optimizing hospitals’
environment as well as promoting health-care services.

Conclusion: This study suggested that almost all of the county hospital directors in rural
China perceived certain degrees of competitive pressure, and higher levels of perceived
competition were found to be significantly associated with increased positivity in adopting
competitive strategies. Our findings are expected to provide evidence-based implications for
the implementation of a series of pro-competition policies throughout health-care reforms.
Keywords: perceived competition, hospital behavior, county hospital, director, China

Introduction

The introduction of competition into hospital markets has been adopted by multiple
countries as a tactic for improving the quality and efficiency of healthcare delivery.'
Similarly, a series of pro-competition policies has been proposed and implemented by the
Chinese government throughout the nationwide health care reform as the key strategy to
facilitate the improvement of hospital market performance” such as reducing medical
costs and improving quality and efficiency of healthcare delivery.®® On the one hand, the
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governmental encouragement on private hospital development
has facilitated the formation of a diversified hospital market in
China, which increases the provision of medical services and
to some extent allows patients to “vote with their feet”.” On the
other hand, the mode of investment in health-care industry has
been switched from supply-side toward demand-side
financing.'® Specifically, the Chinese government has invested
largely in the national basic medical insurance system, while
financial subsidy for public hospitals is reduced to only about

10% of hospital’s total revenue,'''?

which has consequently
created the motivation for public hospitals to compete for
patients.

Market-oriented healthcare reform initiated by the
Chinese government changed the nationwide hospital mar-
ket previously monopolized by public hospitals. Encouraged
by the Chinese government, the number of private hospitals
has been constantly increasing and finally exceeded the
number of public hospitals in 2015, with proportion of
private hospitals reaching 63.5% in 2018.""'* According to
Structure-Conduct-Performance (SCP) framework,'® the
market structure determines behaviors of the enterprise in
the market, while behaviors of the enterprise determines the

economic performance of the market in various aspects
(Figure 1). Based on such mechanism, changes in the struc-
ture of the hospital market will further affect the perfor-
mance of the hospital market by changing the behaviors of
hospitals. It can be seen that behaviors of hospitals would
largely affect hospitals’ ultimate performances, which fun-
damentally determines whether the goal of the pro-
competition policies can be achieved. However, it is note-
worthy that quite a number of studies from previous litera-
ture have been focused on investigating the reduced impacts

of  hospital health-care

7,15-21

competition  on delivery

outcomes, rather than evaluating hospitals’ behaviors
when confronted with competitions.*

To date, the impact of competition on hospitals’ beha-
viors remains ambiguous. According to dynamic competi-
tion theory established by Mingzhe Chen,” awareness,
motivation and capability (AMC) are three essential dri-
vers of competitive actions (Figure 1). Specifically, com-
petitive actions will only be activated when participants
have adequate awareness of competition as well as having
enough motivation and capacity to respond to the

competition.”*%°
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Generally, awareness for competition is regarded as
a necessary prerequisite for competitive behaviors. In
China, the autonomy of public hospitals has been enhanced
by a policy named “guan ban fen kai” (making the opera-
tional system within public hospitals administratively inde-
pendent from the surveillance of governmental divisions),
which has highlighted the key role of hospital directors in
hospitals” operations.”” Under such context, it can be easily
predicted that the perceived competition of hospital directors
would determine the initiation of competitive strategies when
confronted with competition. However, the degree of com-
petition was usually measured by objective indicators such as
Herfindahl-Hirschman Index (HHI) in most of the previous
studies, 11628 29-31

More crucially, competitive strategies will only be adopted

which may lead to biased outcomes.

under the precondition that hospital directors have perceived
certain degrees of competitions,*” indicating that perceived
competition by hospital directors should be addressed as an
essential subjective indicator for explaining hospitals’ com-
petitive behaviors.

In addition, both adequate motivation and capacity would
also serve as prerequisites for hospitals to initiate the imple-
mentation of a series of competitive strategies. Decisions
made by hospital directors are typically impacted by both
drivers and barriers from internal and external environments,
thus increasing the uncertainty of hospitals’ behaviors in
response to perceived competitions. As agents appointed by
the government or shareholders, hospital directors receive
supervisions from their principals, and performance appraisal
for directors stimulates them to behave well.>> However,
severe information asymmetry persistently embedded in the
medical industry has provided the opportunity for hospital
directors to seek for opportunism at their convenience when
needed.** Moreover, insufficient financial incentives would
also add to hospital directors’ lack of motivation for adopting
competitive strategies even when confronted with
competitions.>> Due to the influences of various factors, it
is hard to determine whether hospital directors have the
adequate motivation and capacity for initiating competitive
strategies in response to competitions.

It is noteworthy that the competitive behavior adopted by
hospitals may not necessarily be positive. Information asym-
metry embedded in the medical market is generally more
serious than in the commodity market because medical pro-
ducts are highly specialized with the lack of substitutability.*®
Natural information advantages may encourage hospitals to
obtain more economic benefits via inducing patients’
demands, such as prescribing unnecessary drugs and tests,

which is obviously unfavorable to medical cost control.’” In
addition, the hospital may invest a large amount of money in
infrastructure construction and purchasing high-tech equip-
ment to demonstrate high quality of healthcare from patients’
perspectives, thus ultimately achieving the goal of attracting
patients. Some scholars define this kind of competitive beha-
vior as “medical arms race”, which is believed to be
a significant contributor to increased medical expenses.*® In
addition, characteristics of medical care markets under parti-
cular contexts might also add to the complexity of impacts
posed by market competition on hospitals’ competitive beha-
viors. Therefore, whether the competition serves as a positive
stimulant for guiding hospitals to adopt positive competitive
measures remains controversial.

As the leading health-care organizations at the top of the
rural three-level medical service network, county-level hos-
pitals are expected to provide essential health-care services
for rural residents in China (about 40% of the total population
of China).>* However, studies focusing on hospital competi-
tion in rural China remain limited. Compared with urban
areas, medical resources distributed in rural China are rela-
tively insufficient. The 2019 China Health Statistics
Yearbook indicated that about 5.5 hospitals are allocated in
rural regions per county, while an averaged amount of 52.4
hospitals are distributed in urban regions per city.'' In rural
China, a general hospital and a traditional Chinese medicine
(TCM) hospital are usually the only two public hospitals
located in a county, along with several other private hospitals.
Besides, county hospitals are usually small-scaled with fewer
beds equipped compared with urban hospitals, an averaged
amount of 173 beds are equipped per county hospital, while
220 beds are equipped per city hospital.'' Under such cir-
cumstances, it is not difficult to imagine that in a rural hospi-
tal market with relatively fewer competitors, the intensity of
hospital competition as well as its impacts on hospitals’
behaviors tend to be inconclusive.

Nevertheless, limited studies from previous literature
have been focused on exploring the relationship of rural
hospital directors’ perceived competition and the competitive
strategies adopted in response to perceived competition.
Through the literature review, we find that there are three
notable gaps embedded in the existing literature. Firstly, most
of the studies were focused on analyzing the impact of

715718 hile

hospital competition on health-care outcomes,
limited studies evaluated hospitals’ behaviors when con-
fronted with competitions **. Secondly, quite a number of
objective indicators adopted for measuring the degrees of

competition from previous literature might probably induce
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2930 while limited research measured the

biased outcomes,
hospital director’s perception of competition. Thirdly, studies
focused on hospital competition in rural areas were found to
be limited.

In an attempt to bridge such gaps embedded in pre-
vious literature, in this study self-reported data collected
from a survey among county hospital directors in rural
China was adopted for evaluating the degrees of competi-
tion from rural hospital directors’ perspectives as well as
the association between perceived competition and hospi-
tals” competitive behaviors. The degrees of perceived
competition were reflected by hospital directors’ self-
reported data for which they were asked to scale the
level of pressure posed by other hospitals from their own
perspectives. Competitive strategies were also asked in the
survey in order to reflect hospitals’ behaviors for tackling
with issues induced by intensified hospital competition.

Our study is expected to contribute to the relevant
literature mainly in three aspects. Specifically, our study
is expected to add evidence to the previous literature by
describing the competitive hospital market in rural China
via reporting the intensity of competition, the source of
competition as well as hospitals’ competitive strategies. In
addition, the relationship between hospital directors’ per-
ceived competition levels and the positivity of competitive
behaviors was investigated thus providing evidence-based
implications for the introduction of a series of pro-
competition policies into hospital markets, especially for
other countries confronted with similar circumstances.
Instead of using objective indicators, in this study self-
reported data directly collected from hospital directors was
adopted as subjective indicators for reflecting the degrees
of hospital competition, which provides a feasible method
for measuring the actual degrees of hospital competition.

Methods

Data Source

This study was conducted in China’s Guizhou province.
Guizhou province, located in southwest China, consists of
88 counties. Limited by its mountainous natural environ-
ment, the transportation in Guizhou province remains under-
developed, which has posed huge obstacle on its regional
economic development. The Gross domestic product (GDP)
per capita of Guizhou province in 2018 was 41,244 yuan
(about 6230 US dollars).* There are 18.9 million permanent
residents live in rural areas of Guizhou Province, accounting

for 52.5% of its total population.** Under such

circumstances, county hospitals have been expected to
serve as essential health-care providers for a large number
of rural residents in Guizhou province.

Data were mainly extracted from Analysis of Provider
Payment Reforms on Advancing China’s Health
(APPROACH) project, which was carried out on county-
level hospitals in China’s Guizhou province from 2015 to
2018. The County Hospital Survey (CHS) questionnaire
was designed by the research group and was used for
collecting self-reported data among county hospital direc-
tors. A total of 218 hospital directors participated in the
questionnaire survey. In addition, the gross domestic pro-
duct (GDP) per capita of counties were extracted from the
official website of Guizhou Bureau of Statistics (http:/stjj.

guizhou.gov.cn).

Hospital Behavior Measurement

Hospitals’ behaviors were dependent variables of this study,
which were extracted from the multiple choices question
“what measures did the hospital adopt to cope with the com-
petition?”. This question has been proposed and added into the
survey for reflecting hospital directors’ behaviors in adopting
competitive strategies based on a systematic review of the
relevant literature.”>*' In attempt to incorporate multiple
aspects reflective of hospitals’ both internal and external con-
ditions for comprehensive analysis, including strengths, weak-
nesses, opportunities and threats,** six options were finally
designed for this question: (1) improving the efficiency of
hospitals’ internal management; (2) recruiting highly compe-
tent doctors; (3) investing in high-tech medical equipment; (4)
improving the environment of the hospital; (5) improving
health-care services; (6) others (specify). Only 7 respondents
(3.2%) chose “(6) others”. In order to facilitate data proces-
sing, the specific contents of strategies adopted were analyzed
and categorized into five main aspects reflective of hospitals’
competitive behaviors, which were generalized as follows: (1)
management optimization; (2) professional recruiting; (3)
equipment expansion; (4) environment optimization; (5) ser-
vice promotion.

The behavioral positivity of hospital directors in adopt-
ing competitive strategies was measured by calculating the
number of strategies hospital adopted, which ranged from
0 to 5. To further explore the relationship between per-
ceived competition and hospitals’ specific competitive
behaviors, the five main strategies as generalized above
were used as explained variables. For each specific strat-
egy as mentioned above, the implementation of this spe-
cific strategy would be defined as one, and failure to adopt

4116

Dove!

Risk Management and Healthcare Policy 2021:14


http://stjj.guizhou.gov.cn
http://stjj.guizhou.gov.cn
https://www.dovepress.com
https://www.dovepress.com

Dove

Zhou et al

this specific strategy would be defined as zero. The defini-
tions of variables reflective of hospital directors’ competi-
tive behaviors are shown in Table 1.

Competition Measurement

Perceived competition of hospital director was the key
explanatory variable of this study extracted from the ques-
tion “did your hospital face competition from other hospi-
tals?” Three options were designed for this question: (1)
intense competition; (2) moderate competition; (3) no
competition. Only 8 respondents (3.7%) reported the
absence of perceived competition. Based on previous
research,* “no competition” and “moderate competition”
were defined as low competition groups (as references)
with an assigned value of zero, and “intense competition”
was defined as the high competition group with an
assigned value of one. Directors who reported the percep-
tion of intense competition or moderate competition were
further asked about where the competition pressure mainly
came from, which included multiple potential sources
namely hospitals out of the county, public hospitals within
the county, private hospitals within the county, or other.

Control Variables

To control the influence of other factors, we included hospi-
tal-level and county-level covariates. At hospital level, we
included hospital type (traditional Chinese medicine hospital

Table | Variable Definition

= 0, general hospital = 1), hospital ownership (private hospi-
tal = 0, public hospital =1), hospital beds as well as whether
there are clear performance evaluation standards established
for the director (no = 0, yes = 1). At county level, gross
domestic product (GDP) per capita was used to control
county variations. Besides, year was set as a dummy variable.
The definitions of control variables are shown in Table 1.

Statistical Analysis

Firstly, descriptive analysis was conducted. The degree of
competition perceived by hospital directors was grouped
to compare the distribution of variables. The continuous
variables were described by the means with standard
deviation (SDs) and were evaluated by #-test, while cate-
gorical variables were described using frequency and esti-
mated by Chi-square test or Fisher exact test. Hospital
beds and GDP per capita were natural log transformed to
satisfy a normal distribution.

Secondly, multivariable linear regression was adopted
to examine the relationship between perceived competition
and the behavioral positivity of hospital directors in adopt-
ing competitive strategies. The model was set as follows:

Y = py + B, Competition;, + Hospital [,
+ Countyy 3 fyYear, + & (1)

where Y, is the main dependent variable of interest, which
refers to behavioral positivity of director i in year

Variables

Definitions

Dependent variables

Behavioral positivity

The number of measures adopted to deal with competition

Management optimization 0=No, I=Yes

Professional recruitment 0=No, I=Yes

Equipment expansion 0=No, I=Yes

Environment optimization 0=No, I=Yes

Service promotion 0=No, I=Yes
Mainly explanatory variable

Perceived competition 0=Low, I=High

Control variables
Hospital type
Hospital ownership
Hospital beds
Performance evaluation standards
GDP per capita
Year

0= TCM, I= General

0= Private, |= Public

The number of hospital beds

Whether there are clear performance evaluation standards for the director, 0=No, | =Yes.
Gross domestic product per capita of the county

0=2015, 1=2018

Notes: All the categorical variables use the “0” as reference group in the regression analysis.

Abbreviations: TCM, Traditional Chinese Medicine. GDP, Gross Domestic Product.
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t. Competition;; is our main independent variable, which
indicates the degree of competition director i perceives
in year t. Hospital;; and County;, are the hospital-level and
county-level control variables. Year refers to the survey year.
&;; 1s the error term. The key coefficient of interest is repre-
sented by f;, which indicates the relationship between per-
ceived competition and hospitals’ behavioral positivity.
A positive value indicates a positive relationship between
perceived competition and the hospital’s behavioral positiv-
ity in terms of adopting competitive strategies. Robust stan-
dard errors were used to correct heteroskedasticity.

Thirdly, multivariable logistic regressions were used to
estimate the influence of director-perceived competition on
the adoption of specific behaviors, and average marginal
effects were calculated to measure the effects. The model
was set as follows:

LogitBehavior; = 0y + 0, Competition;, + Hospital;0,
+ County;,03 , 04 Year, + v;

2

where Behavior;, indicates the behavior of director i adopted
in year ¢, including (1) management optimization; (2) pro-
fessional recruiting; (3) equipment expansion; (4) environ-
ment optimization; (5) service promotion. For example,
Behavior;; equals one if the director i reported the invest-
ment in purchasing high-tech equipment; otherwise, the
value would be zero. Competition;; is our main independent
variable, which indicates the degree of competition director

Table 2 Control Variables Characteristics

i perceived in year . Hospital;; and County;; are the hospital-
level and county-level control variables. Year refers to the
survey year. v; is the error term. The key coefficient of
interest is represented by #;, a positive value means that
perceived competition is positively associated with the hos-
pital’s competitive strategy. Robust standard errors were
used to correct heteroskedasticity.

Finally, to examine the interaction relationship between
perceived competition and hospital ownership types and the
number of hospital beds, we further added the interaction
term of perceived competition and hospital ownership as
well as hospital beds in the regression models, respectively.

All analyses were performed using Stata/SE (Version
15.0, Stata Corp, TX, USA). P < 0.05 was considered as
statistically significant.

Results

Descriptive Statistics

Table 2 presents the summary statistics for control variables,
as well as comparisons between high competition and low
competition groups. Among 218 directors in this study, 130
(59.6%) directors perceived intense competition, 80 (36.7%)
directors reported moderate competition, while only 8§
respondents (3.7%) perceived no competition. Most direc-
tors engaged in this study came from general hospitals
(69.7%) and public hospitals (74.3%), and most hospitals
(70.2%) have established clear performance evaluation stan-
dards for directors. Besides, 142 (65.1%) and 76 (34.9%)

Variables High Competition (n=130) | Low Competition (n=88) Total (n=218) P-value
Hospital type
T™MC 45 (68.18) 21 (31.82) 66 (30.28) 0.090
General 85 (55.92) 67 (44.08) 152 (69.72)
Hospital ownership
Private 37 (66.07) 19 (33.93) 56 (25.69) 0.255
Public 93 (57.41) 69 (42.59) 162 (74.31)
Log (Hospital beds) 5.26 (0.88) 5.53 (0.89) 5.37 (0.89) 0.026
Performance evaluation standards
No 37 (56.92) 28 (43.08) 65 (29.82) 0.595
Yes 93 (60.78) 60 (39.22) 153 (70.18)
Log (GDP per capita) 10.21 (0.37) 10.29 (0.39) 10.24 (0.38) 0.126
Year
2015 88 (61.97) 54 (38.03) 142 (65.14) 0.336
2018 42 (55.26) 34 (44.74) 76 (34.86)

Notes: (1) Data is presented as mean (standard deviation) for continuous variables and weighted number (percentage) of row totals for high and low competition groups.
(2) P-values are calculated using t-test for continuous variables and the Pearson %2 test or Fisher exact test for categorical variables. (3) The unit of GDP per capita is Yuan.

(4) Significance level is 0.05.
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hospitals were investigated in 2015 and 2018, respectively. It
was noteworthy that increased number of hospital beds was
found to be associated with reduced intensity of perceived
competition. However, no significant differences were iden-
tified between high and low competition groups in terms of
hospital types, hospital ownership, performance evaluation
standards established for directors, GDP per capita and
survey years.

Table 3 shows hospitals’ competitive behaviors con-
fronted with competition, as well as the comparisons
between high competition and low competition groups.
The average number of competitive behaviors adopted by
hospital directors was found to be 4.11. Specifically, 202
directors (92.7%) choose to optimize the internal manage-
ment systems within hospitals, 168 (77.1%) directors
recruited highly skilled health-care professionals, 140
(64.2%) directors invested in the purchase of high-tech
186 (85.3%) directors choose to

improve hospitals’ environment, and 199 (91.3%) directors

medical equipment,

adopted strategies for medical service promotion. Overall,
compared with low competition group, directors with higher
levels of perceived competition presented to be more respon-
sive to the competitive environment (4.28 VS 3.85, P<0.05).
Similarly, it was suggested by subgroup analysis that hospi-
tal directors from high competition group were significantly
more positive in adopting multiple competitive strategies for

Table 3 Hospitals’ Competitive Behaviors

dealing with their competitive pressure, including optimiz-
ing the internal management of hospitals (99.2% VS 83.0%,
P<0.001), optimizing hospitals’ environments (90.0% VS
78.4%, P<0.05) as well as promoting the quality and effi-
ciency of health-care services (96.2% VS 84.1%, P<0.01).
However, no significant differences were found between
high and low competition groups in terms of recruiting
highly skilled health-care professionals (P>0.05) or invest-
ing in the purchase of high-tech medical equipment
(P>0.05).

In addition, among 210 directors with different levels of
perceived competition, 72 (34.3%) directors reported that
the competition pressure mainly came from hospitals out of
the county, while 89 (42.4%) and 18 (8.6%) directors,
respectively, reported public hospitals and non-public hospi-
tals within the county as the leading sources of competitive
pressure. Thirty-one (14.8%) directors reported others as the
leading source of competitive pressure.

Regression Results

Table 4 reports the relationship between director-perceived
competition and hospitals’ competitive behaviors, among
which column 1 presents the multivariable linear regres-
sion results, and columns 2-6 show the multivariable
logistic regression results. Column 1 reports the positivity
of hospitals’ competitive behaviors when confronted with

Variables High Competition (n=130) | Low Competition (n=88) Total (n=218) P-value
Behavioral positivity 4.28 (0.88) 3.85 (1.63) 4.11 (1.25) 0.025
Management optimization
No 1 (0.77) 15 (17.05) 16 (7.34) <0.001
Yes 129 (99.23) 73 (82.95) 202 (92.66)
Professional recruiting
No 28 (21.54) 22 (25.00) 50 (22.94) 0.551
Yes 102 (78.46) 66 (75.00) 168 (77.06)
Equipment expansion
No 46 (35.38) 32 (36.36) 78 (35.78) 0.882
Yes 84 (64.62) 56 (63.64) 140 (64.22)
Environment optimization
No 13 (10.00) 19 (21.59) 32 (14.68) 0.018
Yes 117 (90.00) 69 (78.41) 186 (85.32)
Service promotion
No 5 (3.85) 14 (15.91) 19 (8.72) 0.002
Yes 125 (96.15) 74 (84.09) 199 (91.28)

Notes: (1) Data is presented as mean (standard deviation) for continuous variables and weighted number (percentage) of column totals for high and low competition
groups. (2) P-values are calculated using t-test for continuous variables and the Pearson y2 test or Fisher exact test for categorical variables. (3) Significance level is 0.05.
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Table 4 The Relationship Between Perceived Competition and Hospital Behaviors

Behavioral

Positivity

Management

Optimization

Professional

Recruiting

Equipment

Expansion

Environment

Optimization

Service

Promotion

Perceived competition

0.520** (0.189)

0.199%* (0.066)

0.054 (0.056)

0.043 (0.065)

0.129%* (0.045)

0.129%* (0.042)

Hospital type

~0.154 (0.210)

~0.039 (0.048)

~0.034 (0.071)

~0.049 (0.086)

~0.022 (0.060)

~0.049 (0.052)

Hospital ownership

~0.713* (0.303)

~0.069 (0.054)

~0.384% (0.101)

~0.107 (0.111)

~0.057 (0.079)

~0.122* (0.060)

Log (Hospital beds)

0.514%% (0.141)

0.051* (0.023)

0.117# (0.042)

0.149%* (0.050)

0093 (0.034)

0.073% (0.024)

Performance evaluation 0.106 (0.187) 0.044 (0.036) 0.008 (0.060) —0.028 (0.070) 0.049 (0.049) 0.037 (0.038)
standards

Log (GDP per capita) 0.300 (0.224) 0.011 (0.037) 0.145 (0.100) 0.076 (0.097) 0.040 (0.058) 0.079 (0.051)
Year —0.124 (0.180) —0.008 (0.032) 0.019 (0.068) —0.065 (0.071) —0.053 (0.047) —0.010 (0.035)
Observations 218 218 218 218 218 218

R? 0.102 0.241 0.095 0.148 0.089 0.143

Notes: (1) Average marginal effects were calculated instead of regression coefficients in logistic regressions. (2) Robust standard errors are in parentheses. (2) Adjust
R-squared is for multivariable linear regression and Pseudo R-squared is for multivariable logistic regressions. (3) *P<0.05, **P<0.01, ***P<0.001.

competition, which suggests that each 10% increase in the
degree of perceived competition is associated with an
average increase of 5.2% in the number of hospitals’
competitive behaviors (P<0.01). Column 2 shows the rela-
tionship between perceived competition and the behavior
of optimizing hospitals’ internal management systems,
which indicates that each 10% increase in the perceived
competition level is associated with an average increase of
2.0% in the likelihood of adopting strategies for improving
hospitals’ internal management systems (P<0.01). As
shown in Column 3, no significant association was found
between the degrees of perceived competition and strate-
gies adopted for health-care professional recruitment
(P>0.05). Likewise, as indicated by Column 4, no statis-
tical significance was found between the degrees of per-
ceived competition and the investments made by hospitals
in purchasing high-tech medical equipment (P>0.05).
Column 5 suggests that each 10% increase in the degrees
of perceived competition is associated with an average
increase of 1.3% in the likelihood of adopting strategies
for optimizing hospitals’ environments (P<0.01). Column
6 indicates that each 10% increase in the degrees of
perceived competition is associated with an average
increase of 1.3% in the likelihood of adopting strategies
for medical service promotion (P<0.01).

Additionally, considering that hospitals with different
ownership and scale would respond differently to compe-
tition, we further added the interaction term of perceived
competition and hospital ownership, as well as hospital

beds in the regression models, respectively. The reference
group was low competition and private hospital. Hospital
beds were also logarithmically converted as before.

Table 5 shows the results of the models after adding the
interaction term of perceived competition with hospital
ownership and hospital beds. The estimates of the interac-
tion terms of perceived competition with hospital beds
were all found to be insignificant (P>0.05), which indi-
cated that no interaction relationship existed between per-
ceived competition and hospital beds. However, the
interaction term of perceived competition with hospital
ownership in terms of optimizing internal management
was found to be significantly negative (P<0.001), which
suggested that compared with public hospitals, private
hospitals were more likely to adopt strategies for improv-
ing hospitals’ internal management systems in response to
changed competition degree posed by the hospital market.

Robust Check

To test the robustness of the statistical outcomes, we
replaced the variable named hospital beds in the regression
model with hospital level for analysis because hospitals’
levels are typically correlated with the number of hospital
beds. Specifically, hospitals were classified into ungraded,
primary, secondary and tertiary hospitals, among which
ungraded hospitals were set as references. Table 6 reports
the results, which only shows the estimated competition
coefficients as the key parameters for robustness analysis.
The results were found to be similar with the regression
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Table 5 The Interaction Relationship Between Perceived Competition and Hospital Ownership and Beds

Behavioral Management Professional Equipment Environment Service
Positivity Optimization Recruiting Expansion Optimization Promotion
(1) Adding the interaction term of perceived competition and hospital ownership
Perceived competition 0.688 (0.413) 0.973% (0.193) 0.226 (0.149) 0.019%* (0.127) 0.143 (0.079) 0.162 (0.089)
Hospital ownership —0.581 (0.492) —0.062 (0.053) —0.286* (0.127) —0.126 (0.143) —0.048 (0.088) —0.111 (0.061)
Perceived competition™ -0.224 (0.461) —0.802** (0.177) —0.199 (0.160) 0.032 (0.148) —0.021 (0.096) —0.042 (0.100)
Hospital ownership
Other control variables Yes Yes Yes Yes Yes Yes
Observations 218 218 218 218 218 218
R? 0.104 0.249 0.102 0.040 0.089 0.144
(2) Adding the interaction term of perceived competition and hospital beds
Perceived competition 1.865 (1.180) 0.161 (0.121) 0.167 (0.351) —0.008 (0.397) 0.353 (0.236) 0.221 (0.184)
Log (Hospital beds) 0.663** (0.209) 0.050% (0.023) 0.129* (0.051) 0.143* (0.066) 0.114** (0.040) 0.079** (0.029)
Perceived competition” Log —0.249 (0.207) 0.008 (0.020) —0.021 (0.064) 0.009 (0.073) —0.044 (0.046) —0.018 (0.035)
(Hospital beds)
Other control variables Yes Yes Yes Yes Yes Yes
Observations 218 218 218 218 218 218
R? o.110 0.241 0.096 0.040 0.093 0.144

Notes: (1) Average marginal effects were calculated instead of regression coefficients in logistic regressions. (2) Robust standard errors are in parentheses. (3) The
estimated coefficients of other control variables are available from the authors on request. (4) Adjust R-squared is for multivariable linear regression and Pseudo R-squared is
for multivariable logistic regressions. (5) *P<0.05, *#P<0.01, *¥P<0.001. (6) * is multiplication.

Table 6 Robustness Checks

Behavioral Management Professional Equipment Environment Service
Positivity Optimization Recruiting Expansion Optimization Promotion
Perceived 0.481* (0.195) 0.201** (0.070) 0.046 (0.056) 0.030 (0.067) 0.120%* (0.046) 0.125%* (0.043)
competition
Other control Yes Yes Yes Yes Yes Yes
variables
Observations 218 218 218 218 218 218
R? 0.043 0.208 0.074 0.013 0.054 0.100

Notes: (1) Average marginal effects were calculated instead of regression coefficients in logistic regressions. (2) Robust standard errors are in parentheses. (3) The
estimated coefficients of other control variables are available from the authors on request. (4) Adjust R-squared is for multivariable linear regression and Pseudo R-squared is

for multivariable logistic regressions. (5) *P<0.05, **P<0.01.

results in Table 4 in terms of both signs and statistical
significance of the coefficient estimates, thus indicating the

robustness of our results

Discussion

In this study, we explored the perceived competition reported
by county hospital directors as well as its association with
hospitals’ competitive behaviors. As indicated by the results,

almost all the county hospital directors have perceived cer-
tain degrees of hospital competition, for which the competi-

tive pressure was mainly posed by public hospitals as their

leading competitors in the rural hospital market. More

importantly, we found that the degree of director-perceived

competition was positively associate with hospitals’ compe-
titive behaviors. Further, directors under higher competition
were found to be more likely to optimize the management
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efficiency within the hospital, improve hospitals’ environ-
ments as well as promote health-care services.

In China, fewer hospitals are located in rural areas com-
pared with urban areas which are typically found to be small-
scaled.** Tt remains unclear whether hospitals have to compete
for attracting patients in rural areas where health-care
resources are relatively scarce. Our findings provided potent
evidences that competition exists among county hospitals in
rural China. There might be two reasons for inducing such
competitive situation. On the one hand, the increasing number
of health-care providers in rural medical market drives hospi-
tals to compete for limited market share in a fixed area.*’ On
the other hand, the government’s financial subsidies provided
to public hospitals have been greatly reduced, while the drug
revenue, as the main source of hospital’s income, was cut off
by the zero mark-up policy for drugs.***® These policies
motivated hospitals to compete for patients for financial inter-
ests. In summary, the pro-competition policy boosted the
vitality of the rural hospital market and was conducive to
optimizing the allocation of health-care resources.

An unexpected finding identified in our study was
that public hospital was reported by 42.4% of county
hospital directors as the leading source of competitive
pressure, while only 8.6% of hospital directors perceived
private hospitals as the leading source of competitive
pressure. A possible explanation for such results might
be that private hospitals in China are mainly located in
economically developed urban areas thus they tend to
pose much fewer impacts on rural hospital markets. In
addition, as more than around 80% of private hospitals in
China are equipped with fewer than 100 beds and are
only capable of providing about 10% of all hospital
visits in a nationwide range,'' it is not imprudent to
conclude that public hospitals have persistently domi-
nated the hospital market in China in spite of the rapid
development of private hospitals during recent years.

It should be highlighted that a significantly positive asso-
ciation was found between director-perceived competition
and the positivity of competitive behavior, which showed
that the hospital director has sufficient motivation and ability
to promote hospital performance on realizing the existence of
certain degrees of competition posed by the environment.
The principal-agent problems between hospital managers
and hospital owners are exacerbated by the high information
asymmetry in the medical industry. Improving the incentive
and supervision mechanism for hospital directors has always
been one of the essential goals embedded throughout medical
market reforms in China as well as for countries confronted

with similar problems. Considering the inconsistency inher-
ent in the goals pursued by the principal and the agent, it is
necessary to establish a certain incentive mechanism to sti-
mulate agents’ motivation to work towards the principal’s
goal. To achieve a consistent objective function between the
agent and the principal, the incentive schemes should be
designed based on the agent’s risk preference, which not
only enables the agent to obtain a certain stable income, but
also associates income gained with efforts made by agents. In
addition, strengthening the supervision mechanism for
agents is also an important means to protect the interests of
hospital owners and to improve hospitals’ performances.
A transparent information disclosure system should be estab-
lished to maximize the possible circulation of information
and to reduce information asymmetry.

Based on findings of this study, hospital directors have
adopted positive competitive strategies to compete for
market share. The hospital’s internal organizational struc-
ture was optimized to improve management efficiency.
Optimized medical resource allocation within health-care
organizations has been considered as an essential strategy
for cost saving, while the optimization of organizational
facilitates the

improvement of technical efficiency needed in the process

structure among various departments
of health-care deliveries.*’ In addition, improving the
quality of health-care services was also adopted as an
important competitive strategy. The severe information
asymmetry issue persistently embedded in the medical
service market has compromised the well-established
trust between health-care professionals and patients,
which consequently exacerbates the conflicts between doc-
tors and patients. Patients with information disadvantage
are typically sensitive to the quality of healthcare service
delivered by doctors; thus, patients’ satisfaction level
towards medical services mainly depends on whether the
treatment outcomes have been achieved as expected.
Under such circumstances, implementing patient-centered
care and providing high-quality medical services would
serve as significant contributors to gaining patients’ trust
as well as improving the reputation of the hospital.

It is noteworthy that some competitive strategies
adopted by the hospitals might also have negative impacts.
Our results suggested that quite a number of directors
adopted the “medical arms race” strategy such as making
huge investments in infrastructure and high-tech medical
equipment.*®** The availability of high-tech equipment
and well-constructed infrastructure are perceived as key
indicators reflective of the quality of healthcare from
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patients’ perspective due to the fact that patients lack the
expertise to measure the actual quality of healthcare deliv-
ered. Patients’ options for medical services are given rela-

49:50 which therefore creates

tively lower price flexibility,
an opportunity for the prescription of expensive medical
tests based on the utilization of high-tech medical facil-
ities. In addition, the competition among hospitals to
expand medical infrastructure and medical equipment
will increase the fixed costs and sunk costs of hospitals,
which will be passed on to patients and ultimately lead to
increased medical expenses.’’ Under such context, the
reform of medical insurance scheme with a switch from
post-payment method to prospective payment method
should be proposed as an effective strategy to curtail
increased medical expenses induced by medical arms race.

An interesting finding from our study was that compared
with public hospital directors, private hospital owners were
more likely to improve their internal management efficiency
when confronted with intensified competition level. After
several decades of development, public hospitals in China
have established a relatively mature internal management
system under the strict surveillance of the Chinese govern-
ment. By contrast, the internal management systems within
private hospitals have demonstrated a number of deficiencies
such as the lack of standardized budget controls and poor-
established performance evaluation system.’” As the low
efficiency embedded in hospitals’ internal management sys-
tem is very much likely to result in reduced profits, it is not
difficult to predict that private hospital owners would be
stimulated to optimize their internal management system as
a critical strategy for increasing their profits when confronted
with intensified hospital competition.

Overall, our study suggested that fierce competition exists
among county hospitals in rural China, where the expansion of
private hospitals had only posed limited impacts on the hospi-
tal market. Based on these findings, a series of compensation
measures should be proposed and implemented at the govern-
mental level in order to create a fair competition environment
for private hospitals, which would further contribute to boost-
ing the vitality of the healthcare market and promoting the
overall quality of healthcare delivery. In addition, we found
that hospitals may engage in competitive behaviors with the
aim of gaining their own interest at the risk of compromising
the overall interests of the whole society. It is therefore highly
implicated that strict regulations should be proposed accord-
ingly at health administrative levels in order to facilitate the

formation of a well-organized competitive environment via

posing strict governmental surveillance on hospitals” compe-
titive behaviors.

Several limitations should be noted in our study. Firstly,
subjective indicator was used for measuring the degrees of
competition, but biased outcomes might be induced as self-
reported data would largely depend on the cognition of
respondents under specific situations. Therefore, it is highly
recommended that both objective and subjective indicators
be adopted in future studies to identify the differences
caused by competition measurements. Secondly, we were
not able to avoid the disparities inherent in hospital direc-
tors’ characteristics due to data limitations. Thirdly, in our
study, the correlation instead of the causal relationship
between perceived competition and hospitals’ competitive
behaviors was investigated, and potential reversed causality
might exist in our model. For example, hospitals that have
positively responded to competition are more likely to
achieve better hospital performances as well as gaining
more market shares, which as the result would pose less
competitive pressure on hospital directors. In order to avoid
such endogenous issues that potentially existed in our
model, panel data or instrumental variables are highly
recommended to be adopted in future studies. Fourthly,
limited by the small sample size (only 218) and data’s
characteristics, the statistical method used in this study
might lack complexity in spite of its suitableness for this
study. As such, the adoption of other suitable statistical
methods might produce generate more interesting results.
Last but not least, as we were not able to provide adequate
evidences on whether or not the competitive strategies
adopted by hospital directors would actually affect hospitals’
performances in the hospital market due to data availability
issue, this remains an interesting area to be further explored.

Conclusion

The competition strategy adopted by the hospital when
confronted with competition determines whether the goal
of pro-competition policy can be achieved. In this study, we
explored the relationship between director’s perceived com-
petition and the hospital’s competitive behaviors. The
results suggested that higher degrees of perceived competi-
tion were found to be significantly associated with higher
behavioral positivity levels in terms of adopting competi-
tive strategies. Specifically, hospital directors under higher
degrees of competition were found to be more likely to
adopt a list of competitive strategies such as improving
the efficiency of management, optimizing hospitals’ envir-
onment as well as improving the quality and efficiency of
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health-care services. Strict governmental surveillance
should be posed on hospitals’ competitive behaviors in
order to facilitate a well-organized competitive environ-
ment. Our findings are expected to provide evidence-
based implications to inform the implementation of
a series of pro-competition policies throughout health-care

reforms.
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