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ABSTRACT

Over the past 30 years, researchers have demonstrated that health care information technology (HIT) can improve pa
tient safety and quality of care. More recently, attention has turned increasingly to the role of information and commu-
nication technology as a means to improve clinical decision-making as well as organizational efficiency and effective-
ness. Despite these streams of research, there is alack of investigation that look at why and how health care executives
leverage HIT. In this paper, the researchers investigate factors that may have an impact on health care executives' inten-
tionsto further adopt HIT in their workplace. The analysis of collected data suggests that these factors play a significant

rolein increased HIT adoption in the future.
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1. Introduction

The role of information technology (IT) as a catalyst to
streamline business operations and improve productivity
and efficiencies is globally accepted [1]. However, in
spite of such acceptance, the degree of IT adoption
among different industries varies greatly. The health care
field, especially hospitals, is among the slowest institu-
tions to integrate 1T; about 10% of US hospitals have
truly integrated health information systems [2]. While
other industries average about 12% of their annual oper-
ating budget on IT related expenses, health care organi-
zations allocate around 3% to 4%. As a result, there has
been an increasing focus on the potential efficiencies that
may be realized by successful implementation of HIT.
The US Government, in a study conducted by the Of-
fice of Technology Assessment, stressed the need for
assessing the effect of technology on the delivery of
health care services [3] and the Agency for Health Care
Policy and Research [4] stressed the importance to un-
derstand the influences of organizational factors on the
adoption of new HIT.

It has been argued that proper use of information
technology would be instrumental in reducing the cost of
delivery of health care, increasing the quality of service,
and improving the overal performance of the hedlth care
organization. In the US, hedth care expenditures have
always been major component of Gross Domestic Prod-
uct: in 2001 national health expenditures were $1424.5
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trillion or 14.1 percent of GDP and these costs are ex-
pected to rise steadily to represent 16.8 percent of GDP
by 2010. However, despite clear benefits such as im-
proved staff productivity and reduced error rates, health
care information technologies (HIT) such as computer-
ized physician order entry (CPOE) systems, electronic
prescriptions, and disease management databases are not
yet widely accepted in the medical community [2]. Even
though the researchers yet to concur on how to assess
and attribute the impact of the IT investment dollars with
respect to the output measurement(s) under consideration;
increased profits, reduced error rates, improved service
quality, etc. [5], many are inclined to assume that more
IT means better outcomes. This inclination especially has
been the mindset of the US Government for many years
[6].

It has been argued that relatively limited investment in
the HIT has been the result of multitude of unsettling
concerns, misaligned financial incentives, hampered by
the high cost of initia investment in HIT systems, the
limited available data on how HIT improves important
outcomes, potentially disruptive effects on clinical work-
flow, cultural barriers, and competing priorities. Thus,
from an executive's vantage point little is known about
the relationships between HIT and financia or other
economic aspects of healthcare operations and service
delivery processes and to what extend such relationships
would impact their organization's effectiveness. Pre-
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dicament faced by the executives is further complicated
by the fact that investing in IT does also necessitate or-
ganizations to undertake business process management
activities and such transformations precipitate positive
gainsin many processes that are impacted on the way [7].
This paper examines the role of organizational as well
as individual factors as antecedents for the attitude for-
mation of health care executives. Understanding the proc-
ess is critical since executives decisions can be influ-
enced by their experiences and beliefs. In their study
Johnson and Lederer [8] demonstrate that even though
many executives agree on the importance of IT within
the organization, they would significantly differ in opin-
ion when asked to identify the magnitude of IT'srole and
how much priority should it receive with respect to other
outlay consideration. This dissent in IT's perceived role
in an organization is therefore induced into the invest-
ment decision process by the executive. The resource
alocation for meeting the guidelines set forth by an or-
ganization’s operational structure as well as the guide-
lines set by accrediting and licensing agencies is very
challenging for health care organizations. Thus, financial
considerations play a magjor role in HIT investments. Ex-
ecutives represent the smallest group of IT users within
the organization; additionally, they spend very little time
making use of IT [9]. This deficiency in individual IT
involvement and limited use of the many features of IT
and/or the lack of understanding the role of such applica-
tions in day-to-day operations of the hospital may impact
the executive's attitude formation towards HIT. Since
executives represent a major voice in the financial deci-
sion-making process in heath care organizations, we
investigate the underlying factors that can impact the
attitudes of these key decision makersto HIT investment.

2. Prior IT Usage Research

Even though there has been considerable attention given
to the use of HIT among health care practitioners, there
has been a little attention given to the HIT use practices
of the executives. In a hedth care setting, there is a
duality of IT existence: the first, general-purpose applica
tions such as spreadsheets, databases, web browsers,
control systems, etc., and the second, very domain-specific
application, such as EMR (electronic medical records),
CPOE (computerized patient order entry), telemedicine,
etc. [10]. Thus, understanding the behavior and factors
that motivate the executive, is critical for successful in-
tegration of HIT with the operational and strategic IT in
order to achieve an overall system efficiency.

Previous research done by [11-14] demonstrates the
multiplicity and the complexity of the issues related to
information technology use. These researchers were able
to identify the varying impact of three major groups of
factors on the adoption of information technology among
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different types of businesses. These factors were grouped
as. 1) Externa factors, 2) Interna factors, and 3) Indi-
vidual factors. For this study, we investigate certain indi-
vidual factors (executives perceptions) as independent
variables, and the executives behaviora intention to
adopt HIT, beyond the current state of IT diffusion in the
organization, as the dependent variable while controlling
for organizational factors.

2.1. Organizational Factors

A review of literature suggests that HIT can improve the
overall quality, performance and efficiency in hospitals.
Many researchers report that increased use of HIT helps
to reduce medical errors [15,16], improve time manage-
ment and especially streamline document management
[17,18], along and improve financia performance [19,
20]. As the literature regarding IT benefits has evolved,
research has also begun to focus on the factors that relate
to the adoption of IT by hospitals. For example, pub-
lished evidence [21] suggests that large hospitals and
hospitals with not-for-profit tax status tend to invest in
HIT more readily. In another study, Hikmet and Bhat-
tacherjee [22] demonstrated that facilities attaining pro-
fessional certification had higher rate of HIT usage. Even
though records management and process documentation
guidelines defined by Joint Commission on Accreditation
of Healthcare Organizations (JCAHO) did not mandate
IT use, larger hospitals had higher IT intensity when
compared to smaller facilities. Thus, we have included
number of employees, hospital tax status, JCAHO certi-
fication as control variablesin this study.

2.2. Theory and Hypotheses

Why people accept or reject information technology is an
intriguing topic for academicians and has attracted a
great deal of attention from a variety of disciplines.
Rogers [23] diffusion theory offers us some insight in
understanding how adopting innovative changes is &f-
fected in organizations. Based on diffusion theory, the
personal characteristics of the individual and the per-
ceived characteristics of innovation have an impact on
the individual’s adoption of information technology. In
an effort to understand the user acceptance of computer
technology, researchers have studied the significance of
users’ beliefs and attitudes [24,25] and how these internal
beliefs and attitudes impact their continued use of infor-
mation technology [26]. Individual factors such as per-
ceived usefulness, satisfaction, subjective norms, and
behavioral intentions can be critical in defining the suc-
cess of information technology adoption in organizations
[27]. Thus we posit that:

H1: There is a positive relationship between execu-
tives perceived usefulness of HIT and their considera-
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tion for further HIT adoption.

The first hypothesis is based on the Technology Ac-
ceptance Modd [27]. The Technology Acceptance Model
posits that perceived usefulness is of primary relevance
for computer acceptance behaviors. In our study, per-
ceived usefulness is further anchored on Bandura's [28]
outcomes expectation dimension. According to Bandura,
the expectancy-value theory predicts that the higher the
expectancy that certain behavior can secure specific out
comes (i.e. using I'T more than the current use level) and
the more highly those outcomes are valued (e.g. will fur-
ther improve efficiency), the greater the motivation is to
perform the activity (i.e. further invest in IT). This argu-
ment is an important one since the executive's decision
on alocation of funds for certain investments (MRI or IT)
may have a significant impact on the overal outcome
measures that hospitals are judged by. In other words,
which of the two investments, new MRI equipment or an
upgrade to existing EHR, should receive priority?

H2: Subjective norms have a positive effect on execu-
tives' consideration for further HIT adoption.

Subjective norms have been widely used in literature
as afactor in attitude formation [29,30] and as a predictor
of behavioral intention (for example, [23,28]). In the con-
text of this study, a subjective norm is generated by the
normative beliefs the executive attributes to what his/her
peers expect him/her to do with respect to increased
adoption of HIT in the hospital.

H3: Satisfaction with organizational HIT environment
will have a positive effect on executives consideration
for further HIT adoption.

This hypothesisis driven from studies done by Wixom
and Todd [31] and Bhattacherjee [32] that in addition to
the earlier studies that in support the role of satisfaction
in system design [25,33,34], there is a parald role for
satisfaction as an antecedent for continued IT use. In our
study, this role manifests itself as a proxy for the degree
of satisfaction with the available technology as well as
the support provided within the hospital the executive is
in charge of.

In summary, the dependent variable of interest to this
study is the extent of hospital executive's intention to
adopt HIT to a greater extent, and the three independent
variables are perceived usefulness of IT, satisfaction with
the organizational IT, and subjective norms. The hy-
pothesized associations between the dependent and in-
dependent variables were empirically tested using a field
survey, as described below.

3. Research Method
3.1. Operationalization of Construct

Measures were developed after reviewing the extant aca
demic and trade literatures related to information tech-
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nology use in organizations and from field interviews
with healthcare executives. Multi-item scales were de-
veloped for each of the variables included in our research
guestions. For dependent variables we developed multi-
dimensional constructs for executives intent to adopt
HIT based on attitude towards IT and behavioral intent.
Out three independent variables represent contextual
factors deemed to influence an executives decision to
invest in HIT. These measures are also composite in-
dexes derived from multi-item scales related to each of
these contextual factors based on the literature discussed
above. Prior to assessing construct validity of our multi-
item scales, the retained cases were examined for the
presence of missing values.

3.2. Study Context and Sample

Empirical data for hypotheses testing were collected
from a nationwide mail survey of healthcare administra-
tors in the US The sampling frame consisted of a list of
healthcare organizations purchased from alist broker that
specialized in healthcare mailing lists. This list included
the name, address, and type (e.g., hospital, long-term
care, etc.) of hedthcare facilities throughout the US,
along with the names, addresses, phone numbers, and
titles of senior executives (e.g., chief executive officers,
presidents, IT managers) in those organizations. Using a
two-stage stratified sampling technique, we first catego-
rized our sampling frame into three strata based on facil-
ity type: hospitals, long term care facilities (nursing
homes or assisted living facilities), and community health
centers, and then along two strata based on respondent
type: senior executives (upper management) and adminis-
trative line staff. We then chose a random sample of
6713 respondents, divided approximately equally among
each of our six stratified groups for survey.

Our survey approach followed the approach recom-
mended by Dillman [35], intended to maximize response
rates. We first sent out post-cards to our target respon-
dents informing them of pending arrival of a survey
guestionnaire soliciting their opinions on the role and use
of IT in healthcare. Among our target sample, 778 of
these post-cards were returned as “undeliverable” due to
invalid addresses or addressee being no longer affiliated
with the target organization, resulting in 5,935 usable
addresses. Valid subjects were then mailed the question-
naire booklet, along with a personalized cover letter and
a postage-paid envelope for mailing back responses. Five
weeks after the first mailing, non-respondents were
mailed a second round of questionnaire, followed five
weeks later by a reminder card urging them again to re-
spond to the questionnaire if they had not already done
SO.

A total of 555 responses were collected at the end of
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three rounds, for an overall response rate of 9.4%. To test
for non-response bias, we conducted a multinomia dis-
tribution test comparing the facility type and respon-
dent’s administrative position in our sample with those of
the population (as known from our mailing list). Chi-
sguare difference tests were non-significant for both fa-
cility type (* = 5.61, p = 0.16) and respondent’ s position
(> = 2,53, p = 0.11), suggesting that our sample was
reasonably representative of our target population of in-
terest.

Further examination of the data found a few inconsis-
tent user responses (e.g., subjects indicating that they did
not use a computer at work but suggesting el sewhere that
they used computers for more than 1 hour per week),
which were dropped from our data sample. The resulting
set of 456 observations consisted of 332 responses (73%)
from senior executives and 124 (27%) from line staff. Of
these, 113 responses (25%) came from hospitals, 274
(60%) came from long-term care facilities, and 68 (15%)
were from other facilities such as community health cen-
ters. Since the perceptions, nature, and scope of IT usage
can be quite divergent between senior executives and line
staff, we decided to focus our analysis to responses de-
rived only from senior executives (in contrast to line
staff). For the specific purpose of this study, we then
parsed out the health care executives at hospitals from
the data set. This yielded 95 subjects for the category.
Out of these respondents 83.3% were male and 16.7%
were female subjects. Demographics about the respon-
dents and hospital characteristics are provided in Table 1.
The survey instrument consisted of 7 item Likert scae
guestions probing the HIT users perceptions about use-
fulness of HIT, their level of satisfaction with organiza-
tional HIT services, subjective norms, and outcome ex-
pectations resulting from increased HIT use. Descriptive
statistics for these items are provided in Table 2.

4. Data Analysis and Results

Bivariate Pearson correlations between the dependent
and independent variables were computed to investigate
for the potential of multicollinearity. No correlation co-
efficients larger than 0.410 existed among the independent
and control variables of interest suggesting that multicol-
linearity was not deemed to be a problem (Table 3). To
control for the potentia effects of hospital characteristics,
we included employee size, hospital tax status (not-for-
profit vs. profit), and JCAHO certification (not certified
vs. certified) in the models. These variables were spe-
cifically selected because the above literature suggests
they each relate to IT adoption in hospitals. Descriptive
statistics were first used to examine all variables and to
determine their suitability for statistical analysis and re-
gression model was run for the dependent variables in
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Table 1. Respondent demogr aphics.
N*  Valid Percent
Respondent
Education
Associate Degree 1 11
Some College 1 11
College Degree 21 221
Masters Degree 64 67.4
Doctorate 8 8.4
Age
Lessthan 30 1 13
30t039 6 7.9
40to0 49 31 40.8
50to 59 37 48.7
60 and over 1 13
Gender
Male 55 83.3
Female 11 16.7
Telecommute
Yes 20 211
No 75 78.9
Facility
JCAHO Certified
Yes 81 85.3
No 14 14.7
Tax Status
Not-for-profit 84 88.4
For profit 10 10.5
Employee Size
0-100 15 15.6
101 - 250 32 337
251 - 500 13 13.7
501 - 1000 14 14.7
1001 - 2000 12 12.6
2001 and over 8 84
Some numbers may not add up to 95 due to non reporting
JSSM
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Table 2. Descriptive statistics of independent and dependent
variables.

Total . Std.

Possible Score Min  Max  Mean Deviation
Independent
Variables
Perceived HIT 28 400 2800 254737 3.46975
Usefulness
Sdlisfaction 21 300 21.00 14.6211 3.87073
with HIT
Subjective 28 400 2800 182047 4.10468
Norm
Dependent
Variable
Intend to
Increase 28 12.00 2800 204105 4.22126
HIT Use

Table 3. Bivariate correlations for independent and de-
pendent variables of interest.

Organizational ~ Subjective  Perceived
Satisfaction Norm Usefulness
Increased HIT Use -0.201" 0.410™ 0.393"

Note: values represent Pearson Corrglkation coefficients; “Correlation is sig-
nificant at the 0.05 level (2-tailed). Correlation is significant at the 0.01
level (2-tailed).

order to test the proposed hypotheses.

Hypothesis Testing

Results from the multiple regression analyses are pre-
sented in Table 4. Our model exhibited significant ex-
planatory power with adjusted R? = 0.33 when control-
ling for number of employees JCAHO certification, and
tax status. Among the independent variables, perceived
usefulness (4 = 0.400, p < 0.01) and subjective norms (4
=0.409, p < 0.01) had a significant positive impact on an
executive's intent for increased level of HIT adoption
while level of satisfaction with organizational HIT had a
significant negative association with such behavioral
intent (8 =-0.267, p < 0.05).

In addition, none of the control variables, number of
employees (4 = 0.129, p = 0.206), tax status (f = —0.043,
p = 0.640), and JCAHO certification (6 = —0.024, p =
0.799) were related to an executive's intent for increased
HIT adoption (Table 4).

5. Discussion

The purpose of this paper was to draw attention to un-
derlying individual factors that may be hindering or en-
couraging the increased use of HIT in hospitals. Based
on our results, we believe that it is not an accident that
the number of successful implementations of HIT in US
health care facilities has been reported to be less than
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Table 4. Effects of executive's perceptions and other co-
variates on executive's intend to increase hit use in hospi-
tals.

Intend to Increase HIT Use

Executive's Per ceptions

HIT Usefulness 0.400"
Satisfaction with HIT —0.267
Subjective Norm 0.409™
Control variables
Employee size 0.129
For profit (tax status) -0.043
JCAHO Certified —-0.024
Adjusted R? 0.333

Note: Thevauein each cell is the standardized partial regression coefficient.
The value indicates the direction (positive or negative) and significance of
the relationship to the outcome variable (Intend to Increase HIT Use) while
holding all other variables constant. The Adjusted R? represents the propor-
tion of variance in the outcome variable that is explained by the variablesin
the model; “p < 0.05; “p < 0.01.

10% [36], a number that is creating a great concern
among policy makers as well as public interest groups.
We found that the certain perceptions of health care ex-
ecutives, who are the gatekeepers of funding resources of
HIT infrastructure, may play a significant role on the
resource alocation for achieving fully integrated HIT.

5.1. Key Findings

The study results were very revealing and offer the read-
ers a better understanding of the unspoken attitudes of
executives. Our first hypothesis “H1: There is a positive
relationship between executives perceived usefulness of
HIT and their consideration for further HIT adoption”
was supported. Indeed, true to the theory, the findings
indicate that executives would consider increasing their
HIT use as their perception of the HIT usefulness in-
creased. This finding also supports the position of advo-
cates of HIT dissemination that when executives are
made aware of the many useful roles of HIT the more
they would be willing to adopt and use it.

One form of adoption has been the positive influence
of peers opinion on one's decision with regards to ac-
ceptance and/or use of technology. Our findings are no
different for the hospital executives. Our second hy-
pothesis “H2: Subjective norms have a positive effect on
executives consideration for further HIT adoption” was
also supported. Emphasizing the role of how the opinion
of an executive's peers can have a positive impact on
their intention of further use of HIT at the hospital.

However, we failed to find any support to our third
hypothesis “H3: Satisfaction with organizational HIT

JSSM



State of Content: Healthcare Executive’ s Role in Information Technology Adoption 129

environment will have a positive effect on executives
consideration for further HIT adoption”. On the contrary,
there was a strong support for a negative relationship
(Chart 1). The model suggested that the more satisfied
the executives were, the less they were interested in us-
ing HIT more than at its current state. Initialy, this sig-
nificant path result would raise a red flag and perhaps
questions about the data. But, stepping back and putting
this in a proper perspective, we can understand how the
relationship is occurring. This is a major revelation of
our study. In a hospital setting, the executives are less
interested in further use of HIT the more that they are
satisfied with the HIT infrastructure and support. One
possible explanation is that since these executives are not
the true HIT users but rather are the custodians of the
resources that are ultimately devoted to patient well-be-
ing and quality outcomes. Therefore, their first responsi-
bility is to put the resources where immediate outcomes
can be measured. Since HIT investments impact on
quality of care and patient outcomes measures are not
that easy to quantify, their perceptions of available HIT
would play an important role on their intentions about
increased use of HIT.

Another important finding of the study is the insigni-
ficant role of the environmental (JCAHO certification)
and the organizational factors (size and tax status) had on
hospital executives attitudes towards the HIT and their
behavioral intentions toward it. Once again this may be a
reflection of executive' s decisions being driven more so
by the patient welfare in spite of constrains presented by
those factors. Thus, such executive mindset perhaps is a
contributing factor to the reason why hospitals invest in
IT in alower rate than other industries.

5.2. Implicationsto Practice

Hospital and health administrators are often making
capital decisions regarding resource allocation and plan-
ning for future technology investments. Our empirical
findings illustrate that hospital executives perspective on
the role of HIT is not yet well aligned with the propo-
nents of HIT, who tout increased investment in HIT
would help reduce medical errors and improve quality.
Study results highlight the disassociation within the ex-
ecutives minds with regards to HIT's role and how it
pertains to hospital operations. Thus, first and foremost
the proponents have to increase their efforts in better
demonstration of the business value of HIT investments.
Though traditional valuation methods based on financial
performance outcomes (e.g., revenue per patient per day)
have been used for assessing HIT value, these methods
do not work very well because many hospitals are non-
profit institutions and often provide a large amount of
charitable healthcare for uninsured, underinsured, or in-
digent populations, which are often ignored in financial
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metrics. Secondly, proponents have to focus on demon-
strating the goal of HIT in healthcare organizations is to
improve hedthcare operations and delivery, rather than
to maximize profits or revenues. As such, focusing on
operational performance outcomes would help securing
the hospital executive's better understanding of HIT's
value and overcome the barrier for streamlining further
HIT investments.

6. Conclusions

A low response rate to the mail survey can be seen as a
limitation of this study. However, careful bias tests de-
monstrated that the data was representative of the popu-
lation studied. Considering the challenges faced in col-
lecting data from health care executives on a national
basis through mailed surveys, a methodica approach to
overcome potential issues related to the low response rate
[37] was adopted for this study.

One of the unique features of this study is the evalua
tion of the executive's perceived values in concurrence
with factors related to their hospital’s characteristics.
Despite the literature’s support for the relevance of or-
ganizational characteristics our study demonstrates their
irrelevance on executive's attitude towards 1T invest-
ments. Most compelling finding is the fact that hospital
executives lack motivation to increase their rate of use of
HIT regardless of organizational characteristics. Fur-
thermore, those executives who have high perceptions
for the usefulness of HIT in job related tasks are less in-
clined to further increase their HIT use to achieve those
perceived high values. The executive's state of content
resulting from the concurrence of the perceived useful-
ness of HIT and satisfaction with the expected outcomes
may be the suppressant condition that renders the previ-
oudly established organizational characteristics insignifi-
cant. Further research, using more finely grained meas-
ures of HIT adoption and additional moderators, is first
needed to more accurately estimate the executive' s future
IT investment intentions. In addition, many external fac-
tors such as geographic location (rural vs. urban, compe-
tition, size of population served), payer mix (proportion
of patients with Medicare, Medicaid, or heath mainte-
nance organization coverage with fixed reimbursement
schedules), and so forth, which are usualy beyond hos-
pital executive' s control should be further investigated.
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