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Purpose: As the hospital industry continues to undergo significant change and becomes an increasingly
competitive environment, the concept of competitive advantage has received a considerable degree of
attention in the healthcare literature. Using a multilevel modeling approach, this study evaluated the
contributions of hospital characteristics and market competition on perceived competitive advantage of
hospital managers in Taiwan.
Methods: Data for this study were mainly collected using a questionnaire that was mailed to the top
executives of 432 accredited hospitals in Taiwan in 2009. Valid responses were obtained from182
hospitals for an effective response rate of 42.1%.
Results: Respondents indicated relatively moderate assessment of perceived competitive advantage
(mean ¼ 3.5, standard deviation ¼ 0.72, on a five-point Likert scale). There were no significant corre-
lations between the group-level predictor (competition of local healthcare market) and the individual-
level ones. Results of multilevel analysis to simultaneously examine the effects of individual-level
(hospital characteristics; level 1) and group-level (competition of local healthcare market; level 2)
predictors on perceived competitive advantage indicated that the predictors at hospital level had
a statistically significant effect on respondents’ perception of competitive advantage of their hospitals.
Nonetheless, there was insignificant market competition variation in perceived competitive advantage
among respondents.
Conclusion: We conducted a multilevel analysis that reflected the hierarchical structure of our data,
where hospitals were nested within healthcare markets of different intensities of competition. Our
results join a body of healthcare literature suggesting that hospital level is a significant predictor of
hospital performance. However, we found no evidence of a strong relationship between the degree of
local market competition and perceived competitive advantage of respondents. Taken together, the
results of our empirical study shed light on some interesting issues regarding competitive advantage.

Copyright � 2012, Taipei Medical University. Published by Elsevier Taiwan LLC. All rights reserved.
1. Introduction

As the hospital industry continues to undergo significant change
and becomes an increasingly competitive environment, the concept
of competitive advantage has received a considerable degree of
attention in the healthcare literature.1 Briefly, competitive advan-
tage occurs when an organization acquires or develops attributes
and resources that allow it to outperform its competitors by
offering customers greater value.2 The ability of a hospital in a local
market to develop strategic competencies which are relatively
superior to its competing hospitals, and thus result in competitive
advantage, is increasingly critical for its survival and growth in
today’s extremely turbulent healthcare environment.
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The theme of sustainable competitive advantage of organiza-
tions has been the primary focus of the strategic management
literature over the past few decades. For example, Barney3 and
Wernerfelt4 propose the resource-based view; Hunt5 offers the
resource advantage theory; while there is the market orientation
discourse as well.6,7 In addition, Porter2 proposes three generic
strategies with which a firm can defend against external competing
forces and gain a competitive advantage: (1) low cost; (2) differ-
entiation; and (3) focus. Indeed, the increase in external environ-
mental challenges has forced not only for-profit companies, but
not-for-profit organizations (e.g., hospitals) to adopt a variety of
strategies aimed at achieving competitive advantage to build viable
and sustainable organizations.8e13

Although numerous scholars have empirically scrutinized the
topic of competitive advantage of hospitals, the impact of a nested
data structure is relatively seldom tackled. It is quite reasonable
that the perceived competitive advantage of hospital executives in
by Elsevier Taiwan LLC. All rights reserved.
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the same healthcare market (i.e., encountering the same degree of
rival intensity) is likely to be more closely correlated than that of
their counterparts in different healthcare markets. Multiple
observations of perceived competitive advantage are nested within
a single healthcare market. The problem with such a nested data
structure is that it violates the assumption of independent
responses required by traditional statistical techniques such as
ordinary least-squares multiple analysis, and it will lead to an
inflation of the probability of a Type I error.14 Multilevel analysis
(also termed multilevel modeling or hierarchical linear modeling)
provides a technically robust framework to resolve the challenge
when data have a hierarchical structure.

Multilevel analysis sophisticatedly integrates analyses at both
the individual and the collective level by taking the nested struc-
ture of data (e.g., hospitals being grouped together in healthcare
markets) into account. By using multilevel modeling, variances
within healthcare markets and variances between markets are
systematically disentangled; as a result, individual and aggregate
predictors can be simultaneously accounted for. Moreover, stan-
dard errors are also more correctly calculated than traditional
ordinary least-squares regression analysis with multilevel data and
varying market sizes are taken into account.14e18

Because of the importance of competitive advantage for hospital
management, this research endeavored to uncover the factors that
affect hospital executives’ perception of competitive advantage of
their hospitals. Specifically, the research question of the study is:
“To what extent is perceived competitive advantage of hospital
managers determined by hospital characteristics and to what
extent by market competition?” The current study extends
previous literature using multilevel modeling to account for the
nested data structure that may mask a relationship between pre-
dicting factors and competitive advantage, as noted above.
Addressing these issues has the potential to enrich understanding
of the vital theme of competitive advantage of hospitals.

2. Methods

2.1. Study population

The main goals of the study were to probe perceived competitive
advantage among hospital executives, and then look into the
impacts of predicting variables on such perception. The study
population was all 432 accredited hospitals (excluding psychiatric
hospitals) in Taiwan (year 2007 data). Upper-level administrators of
those hospitals (i.e., superintendent, vice-superintendent, or other
upper-level executives) who were knowledgeable about their
hospital policies and performances were explicitly asked to
complete our survey questionnaire.

2.2. Survey procedure

In late February 2009, we mailed out self-administered question-
naires to the identified hospitals, accompanied by a covering letter
to pinpoint the preferred respondents. A reminder letter, along
with the original questionnaire, was sent out to nonresponders 3
weeks later. In the end, 182 valid questionnaires were used in the
data analysis, representing a 42.1% effective response rate.

To examine the representativeness of the responding hospitals,
we performed a Chi-square test on all predictive variables between
participating hospitals and total sample hospitals, including
competition of local healthcare market, hospital ownership and
level, and teaching status. We detected significant differences in
competition of local healthcare market (c2 ¼ 12.60, p ¼ 0.002) and
hospital ownership (c2 ¼ 9.40, p ¼ 0.009) between participating
hospitals and the study population.
2.3. Variable measurement

We developed the survey questionnaire based on a thorough
review of the literature and consultations with experts. The ques-
tionnaire collected three sets of information: (1) Respondents’
perception of competitive advantage of their hospitals e Regarding
the outcome variable of the study, respondents were asked to
evaluate on a five-point Likert-type scale with respect to five
questionnaire items. A composite score was then calculated by
averaging a respondent’s responses to those five questionnaire
items. The higher the score, the better the competitive advantage of
the sample hospital is perceived by that respondent. A sample
questionnaire item is: “The overall reputation of your hospital is
relatively superior to your close competitors in the eyes of customers”.
(2) Hospital characteristics e There are two kinds of variables,
which are hospital ownership (public, private and not-for-profit)
and hospital level (medical center, regional hospital and district
hospital). (3) Sociodemographic characteristics of respondents.

An important variable of interest for the present study is
competition of the local healthcare market. While advocates of
hospital market competition assert the important role played by
competition when assessing costs, quality, efficiency or profits, the
evidence in the literature is inconsistent.19e22 In this study,
competition of the local healthcare market was measured by the
HerfindahleHirschman Index (HHI), which is a commonly accepted
measure of market concentration in the health services and health
economics literature. The HHI is based on the market shares of all
competitors in a market, and is calculated by squaring the market
share of each firm competing in a market and then summing up the
resulting numbers. A lower index indicates a less concentrated
market, meaning it is more competitive. The HHI can range from
a minimum of close to 0 (a perfectly competitive market) to
a maximum of 10,000 points (a monopoly market). A market in
which the HHI is below 1000 is regarded as unconcentrated,
between 1000 and 1800 as moderately concentrated, and above
1800 as highly concentrated.23 As indicated previously, for this
study competition of the local healthcare market was measured by
the HHI (calculated on the basic of total discharges), and grouped as
a three-category classification: high degree of competition
(HHI< 1000), moderate competition (1000�HHI� 1800), and low
competition (HHI > 1800). Information used to calculate the HHI
was obtained from the Department of Health, Taiwan.

2.4. Validity and reliability of the survey instrument

The validity of the structured questionnaire was established by
calculating a content validity index (CVI) with the assistance of five
reputed academic experts and industry managers. They were asked
to evaluate each item in the questionnaire for the extent to which it
reflected the identified concept. The CVI was established at 0.80 for
all questionnaire items used in the study.

The reliability of the questionnaire was evaluated using the
testeretest reliability method. Ten respondents from the partici-
pating hospitals were purposively selected and given the same
questionnaires 2 weeks apart. The testeretest reliabilities of all
selected items were assessed by using the measure of intraclass
correlation coefficient (ICC).24 The values of ICC of the selected
items ranged from 0.78 to 0.85 (all p < 0.05), indicating a satisfac-
tory testeretest reliability of the questionnaire.

2.5. Statistical analysis

The datawere first analyzed at the bivariate level. Next, a multilevel
analysis was done to simultaneously examine the effects of group-
level and individual-level predictors. As aforementioned, the main



Table 1 Characteristics of participating hospitals and total sample hospitals

Variables Participating
hospitals (n ¼ 182)

Nonparticipating
hospitals (n ¼ 250)

Total sample
hospitals (n ¼ 432)

Mean (SD) c2*

n (%) n (%) n (%)

Competition of local healthcare market
High 129 (70.9) 124 (49.5) 253 (58.6) 12.60 (p ¼ 0.002)
Medium 23 (12.6) 86 (34.5) 109 (25.2)
Low 30 (16.5) 40 (16.0) 70 (16.2)

Hospital ownership
Public 45 (24.7) 18 (7.2) 63 (14.6) 9.40 (p ¼ 0.009)
Private 108 (59.3) 174 (69.6) 282 (65.3)
Not-for-profit 29 (15.9) 58 (23.2) 87 (20.1)

Hospital level
Medical center 8 (4.4) 15 (6.0) 23 (5.3) 4.84 (p ¼ 0.089)
Regional hospital 48 (26.4) 32 (12.8) 80 (18.5)
District hospital 126 (69.2) 203 (81.2) 329 (76.2)

Teaching status
Yes 104 (57.1) 137 (54.8) 241(55.8) 0.23 (p ¼ 0.628)
No 78 (42.9) 113 (45.2) 191 (44.2)

Perceived competitive advantagey 3.5 (0.72)

SD ¼ standard deviation.
* The Chi-square test was performed between participating hospitals and total sample hospitals with the aim of evaluating the representativeness of participating hospitals;
y The variable of perceived competitive advantage, was measured by a five-point Likert-type scale with respect to five questionnaire items. A composite score was then

calculated by averaging a respondent’s responses to those five questionnaire items. The higher the score, the better the competitive advantage of the sample hospital is
perceived by that respondent.
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research question of the study was to evaluate to what extent
perceived competitive advantage was determined by hospital
characteristics (level 1; the individual-level predictors including
hospital level, hospital ownership and teaching status), and towhat
extent by competition of the local healthcare market (level 2; the
group-level predictor). Hence, to reduce the nested effects of
hospitals within markets, we performed multilevel analysis using
SAS Proc Mixed (SAS System for Windows, Version 9.2, Cary, NC).

3. Results

Table 1 describes the characteristics of participating hospitals in the
study. Of the 182 hospitals, most (70.9%) were located in a highly
competitive healthcare market (HHI < 1000), with 16.5% in a low
degree of competition category (HHI > 1800). More than half
(59.3%) of the hospitals were private, while not-for-profit hospitals
accounted for the fewest (15.9%). Many sample hospitals (69.2%)
were district hospitals, and only eight medical centers (4.4%)
responded to our survey. Meanwhile, more than half (57.1%) of the
hospitals were teaching hospitals. As to the measure of perceived
competitive advantage, respondents from the participating hospi-
tals indicated relatively moderate assessment [mean ¼ 3.5, stan-
dard deviation (SD) ¼ 0.72, on a five-point Likert scale].

Table 2 provides the Spearman’s rank correlation matrix for the
group-level and individual-level predictors. It reveals a noteworthy
relationship between the predicting variables of hospital level and
teaching status (rs¼ 0.672, p< 0.01). Although the statistical power
of correlation analysis is not quite robust and correlation coeffi-
cients are only rough indicators, the presence of such a relationship
underscores the importance of simultaneously taking into account
Table 2 Spearman’s rank correlation coefficients among variables (n ¼ 182)

1 2 3 4

1. Competition of local
healthcare market

e

2. Hospital ownership �0.048 e

3. Hospital level e0.106 0.043 e

4. Teaching status 0.121 0.027 0.672y e

yp < 0.01 (two-sided).
predicting variables when conducting multivariate analyses.
However, there were no significant correlations between the
group-level predictor (competition of local healthcare market) and
the individual-level ones.

As noted previously, the statistical modeling framework of the
study anticipates that individual respondent perception of
competitive advantage is partly dependent on the healthcare
market to which they belong. Hence, this dependency in the
response is modeled by partitioning the individual- and group-
level sources of variation by utilizing multilevel modeling. Results
of multilevel analysis to simultaneously examine the effects of
individual-level (hospital characteristics; level 1) and group-level
(competition of local healthcare market; level 2) predictors on
perceived competitive advantage are summarized in Table 3. The
predictor of hospital level had a statistically significant effect on
respondents’ perception of competitive advantage of their hospi-
tals. Upper-level administrators of regional hospitals perceived
better competitive advantage of their hospitals in comparison with
their counterparts at district hospitals. Finally, there was insignifi-
cant market competition variation in perceived competitive
advantage among respondents (p ¼ 0.857).
4. Discussion

4.1. Main research findings

Taiwan’s hospitals have been under steadily environmental pres-
sure, mainly because of an evolutionary payment scheme under-
taken by the Bureau of National Health Insurance. Therefore, it may
reasonable to assume that hospital executives should have a keen
interest in what factors would have impact on a hospital’s
competitive advantage. This article reports the results of an
exploratory analysis designed to identify correlates of perceived
competitive advantage among hospital executives. Taken together,
the results of our empirical study shed light on some interesting
issues regarding perceived competitive advantage. We observed
that, on the whole, the respondents held a modest assessment of
their hospitals’ competitive advantage (mean ¼ 3.5 on a five-point
Likert scale).



Table 3 Results of multilevel analysis of perceived competitive advantage

Parameters Coefficient (SE) 95% CI

Fixed effects
Intercept 3.38 (0.168)* (3.04, 3.71)

Hospital ownership
Public �0.07 (0.167) (�0.40, 0.26)
Private 0.19 (0.171) (�0.14, 0.53)

Not-for-profit (reference)
Hospital level
Medical center 0.40 (0.281) (�0.15, 0.95)
Regional hospital 0.31 (0.155)y (0.01, 0.61)

District hospital (reference)
Teaching status
Yes (reference)
No �0.22 (0.151) (�0.52, 0.07)

Competition of local healthcare market
High 1.06 (0.485) (�0.82, 1.37)
Medium �0.81 (0.284) (�1.21, 0.54)

Low (reference)
Random effectsz

Between-market variance (level 2) 0.01 (0.009) (�0.02, 10.55)

Wald test of level 2 variance: Z ¼ 0.18, p ¼ 0.857.
Deviance(e2 log likelihood): 379.52.
CI ¼ confidence interval; SE ¼ standard error.;

* p < 0.01;
y p < 0.05;
z Random effects are estimated through a restricted maximum likelihood

procedure.
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We conducted multilevel analysis reflecting the hierarchical
structure of our data, where hospitals (level 1) were nested within
healthcare markets of different intensities of competition (level 2).
Hence, utilizing multilevel analysis allowed us to simultaneously
estimate the effects of group-level and individual-level factors,
accounting for nonindependence of observations within groups.
One of the main findings is the significant role played by hospital
level, a proxy of hospital size and capacities in the present inves-
tigation. Our results join a body of healthcare literature suggesting
that hospital size is a significant predictor of hospital perform-
ance.1,25e28 Specifically, our data show that hospital executives of
regional hospitals perceived better competitive advantage of their
hospitals than their counterparts at district hospitals. A possible
explanation for this finding is that regional hospitals have more
available resources and superior competency to provide a variety of
health services to attract patients than do district hospitals, and
therefore hospital executives of regional hospitals would reason-
ably perceive a better competitive advantage of their hospitals.

Although the coefficient of medical center (0.40) was larger than
that of regional hospital (0.31) in regard to the relationship of
hospital level and perceived competitive advantage, the result was
not significant. In fact, such a statistically insignificant result echoes
some studies’ findings that although larger hospitals perform
better than smaller ones, so supporting the existence of economies
of scale, such economies of scale arise for hospitals with around 100
beds and would become exhausted for larger hospitals.29e31

With respect to the contribution of hospital ownership on
perceived competitive advantage of hospital executives, the
analytical result is not significant. A significant amount of literature
has supported a link between organizational attributes (such as
ownership status) and conduct and performance of hospitals.28e34

For example, for-profit hospitals tend to pursue more aggressive
strategies, such as market development, than their counterparts.
However, some scholars point out that economic forces have made
the environment for the healthcare industry more competitive and
turbulent; as a result, the distinctions of strategic behaviors and
competencies between for-profit hospitals and not-for-profit
hospitals have blurred.35e38 Accordingly, our finding is not very
startling.

Moreover, we detected the absence of a relationship between
teaching status and perceived competitive advantage of hospital
executives. Although Blumenthal and colleagues39 declared
teaching status to play a significant role with regard to competitive
advantage of hospitals, our finding concurs with the conclusion of
Douglas and Ryman.1

Lastly, an intriguing finding of the study is that we found no
evidence of a strong relationship between the degree of local
market competition and perceived competitive advantage of
respondents. Contradictory evidence exists regarding the impact of
market competition in the hospital industry.1,40e44 For instance, the
findings by Rivers and Asubonteng43 as well as Douglas and
Ryman1 revealed that market competition was negatively associ-
ated with hospitals’ cash flow margins. However, our result is in
line with the finding by Dooley and colleagues45 who detected no
relationship between market competition and financial perfor-
mance of hospitals. Further efforts are necessary to shed additional
light on the mixed findings reported in the literature on market
competition and competitive advantage of hospitals.

4.2. Limitations

This study has several limitations which provide direction for
future research. First, our data on competitive advantage are
perceptual in nature. Although perceptual measures are regularly
utilized in the strategy research field,46e49 and prior research has
revealed that they often demonstrate a certain degree of val-
idity,50e52 we cannot rule out the possibility that our results are
somehow confounded by perceptual filters. Therefore, the addition
of objective or independently assessed indictors of competitive
advantage would extend the analyses reported in the study, an
important consideration for future research.

Second, to evaluate the representativeness of participating
hospitals, we conducted Chi-square tests on all predictive variables
between participating hospitals and total sample hospitals. We
detected significant differences in competition of the local healthcare
market and hospital ownership between participating hospitals and
the study population, as aforementioned. In other words, the results
indicated the representativeness of those responding hospitals was
not established with respect to market competition and hospital
ownership, and there is a likelihood that related statistics would be
underestimated. Hence, it limits the generalizability of research
findings in this study concerning the two predicting variables.

Third, because of various features among different healthcare
systems, the generalizability of the present results to other settings
awaits further examination. Finally, it ought to be borne in mind
that this work focused primarily on answering research questions
quantitatively and cross-sectionally. In our study, only a limited set
of predicting variables (i.e., hospital ownership and level, teaching
status, and degree of local healthcare market competition), not any
implicit factors (e.g., organizational culture and core competencies)
concerning competitive advantage were examined, and the data
were obtained at a single point in time. Research should be
extended to evaluate both implicit and explicit factors by using
a longitudinal database to better understand the underlying
mechanisms of the findings of the study.

Notwithstanding these limitations, the present study yields
several insights on the subject of competitive advantage. Collec-
tively, the findings of this empirical research improve our under-
standing of a set of factors that influence the perceived competitive
advantage of hospital executives. Still, investigating other predict-
ing variables in more detail will lead to better understanding of the
important issue of competitive advantage.
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