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Abstract
To date, most HIE studies have investigated user perceptions of value prior to use. Few studies have assessed factors associated
with the value of HIE through its actual use. This study investigates provider perceptions on HIE comparing those who had prior
experience vs those who had no experience with it. In so doing, we identify six constructs: prior use, system complexity, system
concerns, public/population health, care delivery, and provider performance. This study uses a mixed methods approach to data
collection. From 15 interviews of medical community leaders, a survey was constructed and administered to 263 clinicians.
Descriptive statistics and analysis of variance was used, along with Tukey HSD tests for multiple comparisons. Results indicated
providers whom previously used HIE had more positive perceptions about its benefits in terms of system complexity (p = .001),
care delivery (p = .000), population health (p = .003), and provider performance (p = .005); women providers were more positive
in terms of system concerns (p = .000); patient care (p = .031), and population health (p = .009); providers age 44–55 were more
positive than older and younger groups in terms of patient care (p = .032), population health (p = .021), and provider performance
(p = .014); while differences also existed across professional license groups (physician, nurse, other license, admin (no license))
for all five constructs (p < .05); and type of organization setting (hospital, ambulatory clinic, medical office, other) for three
constructs including system concerns (p = .017), population health (p = .018), and provider performance (p = .018). There were
no statistically significant differences found between groups based on a provider’s role in an organization (patient care, admin-
istration, teaching/research, other). Different provider perspectives about the value derived fromHIE use exist depending on prior
experience with HIE, age, gender, license (physician, nurse, other license, admin (no license)), and type of organization setting
(hospital, ambulatory clinic, medical office, other). This study draws from the theory of planned behavior to understand factors
related to physicians’ perceptions about HIE value, serving as a departure point for more detailed investigations of provider
perceptions and behavior in regard to future HIE use and promoting interoperability.
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1 Introduction

Health Information Exchange (HIE) has been described in
various ways in the literature, but is generally understood as
the act of health information sharing, facilitated by computing
infrastructure, that is conducted across affiliated physicians’
offices, hospitals, and clinics; or between completely disparate
health systems (Furukawa et al. 2013). HIE across disparate

systems allows clinical information to follow patients as they
move across different care settings, whether or not each orga-
nization shares an affiliation. This might include a hospital
connected to an HIE that is, in turn, connected to other for-
profit and not-for-profit hospitals, private practices, and
clinics. HIE is expected to transform the nation’s healthcare
system through access to patient data from electronic health
records to support care provision and coordination and im-
prove care quality and population health (Berwick et al.
2008). Health information exchange has also been described
in terms of the organizational and technical environment fa-
cilitating HIE. In this paper, HIE is the act of exchanging
health information facilitated by a health information ex-
change organizational and technical environment.

While expectations and promises are high, still relatively
little is known about the real and perceived value of HIE by
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providers, and how to accomplish large-scale acceptance and
use. It has been reported that about two-thirds of hospitals and
almost half of physician practices are now engaged in some
type of HIE with outside organizations (Rahurkar et al. 2015).
Relatively few of the more than 100 operational U.S. health
information exchanges have been the subject of published
evaluations (Rudin et al. 2014).

After more than a decade of HIE hype, utilization by users
is still relatively low. A review of HIE past research indicated
that most studies reported use of HIE in 2% to 10% of en-
counters (Rudin et al. 2014). Further, findings from a review
of research on HIE sustainability suggest that just one quarter
of existing HIE organizations consider themselves financially
stable (Rudin et al. 2014). A systematic review of HIE studies
suggests that study stakeholders claim to value HIE. Yet, the
effects on a wide range of outcomes are still unknown (Rudin
et al. 2014), and little generalizable evidence currently exists
regarding sustainable benefits attributable to HIE (Rahurkar
et al. 2015). Some have noted the potential for widespread
HIE adoption to reduce the utilization and cost of healthcare
services (Shapiro et al. 2011; Richardson 2001), though em-
pirical evidence is limited (Bailey et al. 2013; Fontaine et al.
2010).

Continued research is needed to understand the factors as-
sociated with adoption and use of such a promising, yet
underutilized technology. To date, most HIE studies have in-
vestigated user perceptions of value prior to use, and the in-
tention to use. Few studies have assessed factors associated
with the value of HIE through its actual use. This study inves-
tigates provider perspectives on HIE comparing those who
had prior experience vs those who have only heard of HIE,
but not yet had experience with it.

2 Background

The purpose of this study is to investigate provider percep-
tions about HIE, comparing those who have used HIE to those
who have not used HIE and how perceptions differ. The ob-
jectives of this study are to explore demographic differences in
perceptions across different types of providers, assessing sev-
eral important factors related to the adoption of health IT.

Literature has determined that factors associated with per-
ceived benefits and challenges of health IT adoption and use
include: 1) the extent to which users perceive a system to be
complex vs easy to use (Davis 1989; Gadd et al. 2011), 2)
technical standards and business concerns that act as barriers
to system use (Rudin et al. 2014), 3) the perceived effects that
using a system (and its information) has on public or popula-
tion health (Zech et al. 2015; Shapiro et al. 2011; Hincapie and
Warholak 2011; Hessler et al. 2009; Dobbs et al. 2010), 4) the
perceived effects that using a system (and its information) has
on patient care delivery (Frisse et al. 2012; Furukawa et al.

2013; Kaelber and Bates 2007), and 5) the perceived effects
that using a system (and its information) has on provider per-
formance (Davis 1989). We review these factors below as
well as the literature on prior use of an information system:
or the effect of prior use vs nonuse on perceptions and expec-
tations of a system.

2.1 Prior Use

Prior use of an information system has been found to be asso-
ciated with the intention to use them in the future (Jackson
et al. 1997; Agarwal and Prasad 1999). Prior IT usage behav-
ior tends to be a significant determinant of future usage inten-
tion and/or behavior (Jasperson et al. 2005). Prior behavior
helps form habit, which induces future behavior in an unthink-
ing, automated, or routinized manner, rather than through a
conscious process of cognitive or normative evaluation (Eagly
and Chaiken 1993; Triandis 1977). Accordingly, future be-
havior can be viewed as a joint outcome of behavioral inten-
tion and habit. Though the indirect effects of prior use have
seen little investigation in the literature, preliminary evidence
to that effect has been reported (Taylor and Todd 1995a, b).
These authors argued that as individuals gain familiarity with
using a given technology (by virtue of prior use), they tend to
focus less attention on the amount of effort needed to use the
technology, and more on ways in which the technology can be
leveraged to improve their job performance and outcomes.
The familiarity with the technology gained from prior usage
experience and the knowledge gained from learning-by-doing
allows users to form a more accurate and informed opinion of
the true performance benefits of the target system and its rel-
evance to their job performance. Hence, users’ performance
expectancy tends to become stronger as their prior use of
technology increases. We extend this line of reasoning for
business information systems to the case of providers’ use of
health information technology, or in this case, HIE. HIE is
particularly interesting as a unique and differing context from
business due to the multi-organizational, distributed, and
shared healthcare information technology setting.

2.2 System Complexity

Perceived system complexity, or the degree to which a person
believes that using a particular information system would be
difficult vs easy or free of effort, has long been used as a
construct to assess user acceptance of information technolo-
gies (Davis 1989). Studies on ease of use have included a
range of health information technologies including electronic
health records (EHR) (Dünnebeil et al. 2012; Hennington and
Janz 2007), telemedicine (Hu et al. 1999), clinical information
systems (Paré et al. 2006), and others. Many studies on HIE
ease of use have focused on the perceptions of prospective
users not currently using HIE. In one such study, 74.4% of
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physicians interested in HIE, but not currently engaging in
HIE, perceived that using HIE would be easy (Patel et al.
2011). In contrast, 37.1% of physicians not interested in HIE
perceived that using HIE would be easy (Patel et al. 2011). In
the past, ease of use of HIE has been positively predictive of
system adoption and usage (Gadd et al. 2011), and has shown
to impact successful retrieval of patient information that af-
fected patient care (Genes et al. 2011). Of significant impor-
tance for this study is understanding perceived ease of use
from users who have actually used HIE vs. those who have
not.

2.3 System Concerns

Some past studies have found several concerns that providers
have in terms of using HIE. A meta-analysis of 38 studies
showed that stakeholders consider HIE to be valuable, but
barriers include technical performance, workflow issues, and
privacy concerns (Rudin et al. 2014). Concerns also include
limits on the amount and type of information that providers
want to use (Patel et al. 2011), and general fears of information
overload from ill designed systems and/or utilization of dupli-
cate or seemingly “competing” information systems (Rudin
et al. 2014). For example, in one study, quality assurance
(QA) reports generated by a health information exchange for
medical practices was reported as the least valued system
function due to skepticism about report validity and concerns
that reports would reflect negatively on providers (Ross et al.
2010). Another study found that HIE usage was lower in the
face of time constraints, questioning whether HIE may be
considered an information burden rather than a help to users
(Vest et al. 2011; Vest and Miller 2011). Time constraints,
especially in primary and emergency care, have also tended
to be a cause for concern in engaging in HIE. Mixed results
from HIE evaluations have further raised concerns about its
utility. For example, one study found that increased HIE adop-
tion has been associated with reduced rates of laboratory test-
ing for primary and specialist providers (Ross et al. 2013).
Yet, in the same study, imputed charges for laboratory tests
did not shift downward (Ross et al. 2013). This evidence led
us to include health information exchange system concerns as
an important construct for HIE provider perceptions and
usage.

2.4 Public/Population Health

Prior studies have indicated the potential for HIE to aid in a
range of population health and care coordination activities,
care quality, and timely health maintenance and screening.
In one study, HIE was shown to enable identification of spe-
cific patient populations, such as homeless (Zech et al. 2015),
and those who have chronic or high risk health conditions
(Shapiro et al. 2011). However, not all studies have showed

significant results related to population and patient health out-
comes (Hincapie and Warholak 2011). The authors in one
study concluded that HIE usage was unlikely to produce sig-
nificant direct cost savings, yet also noted that economic ben-
efits of HIE may reside instead in other downstream outcomes
such as better informed and higher overall quality care deliv-
ery (Ross et al. 2013). Broader HIE impacts include positive
relationships with public health agencies (Hessler et al. 2009),
improved public health surveillance (Dobbs et al. 2010), and
increased efficiency and quality of public health reporting
(Shapiro et al. 2011). Thus, we assess user perceptions of
the impact of HIE on public/population health.

2.5 Care Delivery

The extent to which HIE impacts the delivery of patient care
has been addressed in prior studies. More generally, the timely
sharing of patient clinical information has been shown to im-
prove the accuracy of diagnoses, reduce the number of dupli-
cative tests, prevent hospital readmissions, and prevent med-
ication errors (Frisse et al. 2011; Furukawa et al. 2013;
Kaelber and Bates 2007; Yaraghi 2015; Eftekhari et al.
2017). For HIE specifically, usage has been associated with
decreased odds of diagnostic neuroimaging and increased ad-
herence with evidence-based guidelines (Bailey et al. 2013).
These include timelier access to a broader range of patient
interactions with the healthcare system (Unertl et al. 2013),
improved coordination of care and patient health outcomes for
human immunodeficiency virus patients (Shade et al. 2012),
and positive patient perceptions of the impact on care coordi-
nation (Dimitropoulos et al. 2011). Providers continue to en-
gage in HIE with the belief that care delivery will improve
(Cochran et al. 2015).

Further, benefits have been noted for specific care settings.
Emergency department access to HIE has been associated
with a cost savings due to reductions in hospital admissions,
head and body CT use, and laboratory test ordering (Frisse
et al. 2011). Further, HIE has been associated with faster out-
side information access, and faster access was associated with
changes in ED care including shorter ED visit length (52.9
min shorter), lower likelihood of imaging (by 2.5, 1.6, and 2.4
percentage points for CT, MRI, and radiographs, respective-
ly), lower likelihood of admission (2.4%), and lower average
charges ($1187 lower) (P ≤ .001 for all) (Everson et al. 2016).
Provider perceptions about the positive effects HIE has on
patient care delivery may be the strongest motivating factor
for its adoption. For example, in one study, physicians most
agreed that the potential benefits of HIE lie in care quality and
were least worried about the potential for decreases in reve-
nues resulting from the technology (Lee et al. 2012). A study
that looked at perspectives of home healthcare providers indi-
cated a decrease in ED referral rates with HIE (Vaidya et al.
2012). In another study, looking up clinical information (test
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results, clinic notes, and discharge summaries) on a patient-
by-patient basis was found to be the most valued function for
HIE users, followed closely by the delivery of test results, for
the care of patients (Ross et al. 2010). As such, perceived
impact of HIE on care delivery is included as a dependent
variable.

2.6 Provider Performance

One expected outcome of using HIE is that a performance
improvement would occur. Perceived usefulness is defined
here as “the degree to which a person believes that using a
particular system would enhance his or her job performance.”
(Davis 1989) In sum, when a system is perceived to be useful,
users believe positive performance will result. Prior HIE stud-
ies have shown that certain medical information is perceived
to be more useful than others. One prior study found that
physicians expressed agreement that HIE is useful for pathol-
ogy and lab reports, medication information, and diagnoses
with chief complaints (Lee et al. 2012). However, they
expressed less agreement regarding the need for patient data
items, functional test images and charts, care plans at the re-
ferring clinic/hospital, or duration of treatment (Lee et al.
2012). Different studies reported that providers expected
HIE data would be useful to improve completeness and accu-
racy of patients’ health records, efficiency with which clinical
care is delivered, quality and safety of care, communication
with other providers and coordination and continuity of care
(Patel et al. 2011; Cochran et al. 2015). Prior studies have also
indicated that quality patient information is believed to impact
the elimination of duplicated medication as well as lab and
imaging tests, prevention of drug–drug interactions, better de-
cision making on the care plan and expedited diagnoses, and
better ability to explain care plans to patients (Lee et al. 2012).
Physicians have noted that data gaps, such as missing notes,
adequacy of training (Cochran et al. 2015), and timely avail-
ability of information (Melvin et al. 2016) may pose a signif-
icant challenge to future HIE usage (Rudin et al. 2011). While
these perceptions of usefulness are important relative to ex-
pected HIE use and resulting provider performance, we see
expected and actual system use as scenarios that could poten-
tially result in contrasting viewpoints. Perceptions of provider
performance that result from actual use of HIE may provide a
more real-to-life assessment.

2.7 Research Question

The objectives of this study are to explore demographic dif-
ferences in perceptions across different types of providers,
assessing several important factors related to the adoption of
health IT. Our hypothesis is that provider age, gender, type of
licensure (i.e., doctors, nurses), provider organizational setting
(hospital, private practice), role in an organization

(administration, patient care), and prior experience using
HIE are factors that affect provider perceptions about HIE.
For example, Lee and colleagues (Lee et al. 2012) found that
different physician practice settings significantly influenced
individual user perceptions. Based on this information, this
study is addressing differences in provider perceptions for
different HIE related constructs described above.

3 Methods

The above research question was empirically tested using a
field survey of practicing health providers in the state of
Virginia, USA. The specific technology examined was health
information exchange and the action examined was HIE.

3.1 Study Setting

In March 2010, the Office of the National Coordinator for
Health IT (ONC) awarded a state cooperative agreement to
the Virginia Department of Health (VDH) to govern statewide
HIE. In September 2011, Community Health Alliance (CHA)
was awarded a contract from VDH to build the Virginia
Statewide health information exchange; ConnectVirginia
was subsequently initiated to accomplish this goal.
Statewide health information exchanges were regarded as an
organizational structure to provide a variety of mechanisms to
enable HIE using standardized technologies, tools, and
me t hod s . Du r i ng t h e 27 -mon t h s t udy pe r i od ,
ConnectVirginia designed, tested, developed, and implement-
ed three technical exchange services: ConnectVirginia
DIRECT Messaging (a secure messaging system),
ConnectVirginia EXCHANGE (the focus of this study), and
a Public Health Reporting Pathway. ConnectVirginia
EXCHANGE is a query/retrieve service in which a deliberate
query passively returns one or more standardized continuity of
care documents (CCDs) that provide a means of sharing stan-
dardized health data between organizations on-boarded and
connected to ConnectVirginia.

The health information exchange design was based on a
secure means to exchange patient information between pro-
viders via DIRECT messaging, a secure means for query and
retrieval of patient information via EXCHANGE, and a secure
means for public health reporting. Consistent with other health
information exchange developments, a standardized product
development lifecycle was used to create and implement the
system. ConnectVirginia’s DIRECT and EXCHANGE proto-
cols were originally established by ONC and used as a method
to standardize HIE of secure messages and CCDs. Similar to
the original Nationwide Health Information Exchange
(NwHIN) Connect’s EXCHANGE, ConnectVirginia’s
EXCHANGE involves pulling information by providers from
an unfamiliar healthcare facility. ConnectVirginia’s DIRECT
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is a simplified version of the Connect software that allows
simple exchange of basic information between providers
(Dimick 2010). The public health reporting pathway was
established using secure file transport protocols.

3.2 User Survey

A survey questionnaire was developed and administered to
physicians, dentists, nurse practitioners, registered nurses,
physician assistants, and nurse midwives in Virginia.We eval-
uated user perceptions of the HIE using selected survey items.
Each clinician was given a summary of the study, the study
protocol, consent procedure, and were notified that the re-
search had been approved by the institutional review board
of the lead researcher’s university. Each participant consented
to participate and was assured their responses would be anon-
ymous. The survey had three sections: (1) demographics (age,
job, gender) and system usage characteristics; (2) familiarity
with technology; and (3) user perceptions across an author
generated scale inclusive of the following constructs: system
complexity, health information exchange system concerns,
provider performance, patient care, and population care. A
panel of experts reviewed items for face validity. We collected
responses for all items on a scale of 1 to 4 from strongly agree
(1) to strongly disagree (4). Participants could also leave com-
ments in several sections.

3.3 Sampling and Subject Recruitment

Purposive sampling was used to invite individuals, key infor-
mants, and thought leaders in the medical community to par-
ticipate in 60-min interviews. Fifteen interviews were con-
ducted. From these interviews, a survey was created and ad-
ministered to physicians, dentists, nurse practitioners, regis-
tered nurses, physician assistants, and nurse midwives. The
sample was achieved from multiple sampling sources includ-
ing two state Medical Societies and through a Virginia medi-
cal providers e-Rewards panel. e-Rewards, a Research Now
company, is one of the leading providers of online sampling in
the U.S. product research industry. Surveys were conducted
via two channels: telephone and Internet. e-Rewards surveys
were conducted by experienced telephone surveyors. In order
to avoid survey bias, online and telephone surveys rotated
questions. The goal was to achieve 250 usable responses.
Over a 4-week period, invitations to participate in the survey
and the survey link were distributed in monthly newsletters to
qualified members of the Medical Society of Virginia (11,000
members) and the Old Dominion Medical Society. Old
Dominion Medical Society did not disclose the total number
of members. This resulted in 125 surveys, of which 113 were
usable. E-Rewards panel members were called until 150 com-
pleted and usable surveys were accomplished. Combined, this
yielded in 263 usable surveys.

3.4 Data Collection and Analysis

IBM SPSS Data Collection was used to create and administer
the survey online. Data were collected from May through
June 2012. All surveys collected through telephone were en-
tered into the online survey system as responses were collect-
ed. Data were analyzed from the online and telephone ver-
sions of the survey together. Internal reliability of the scale
was calculated using Cronbach’s alpha and used the statistical
package IBM SPSS v. 22 for quantitative analyses.
Descriptive statistics were compared across demographics
and usage characteristics. Data were summarized using mean,
median, and SD, and a sign test was used to determine if
individual subscale items were significantly different from
neutral. To determine the effects of our independent variables
(prior use, gender, age, professional license, role in the orga-
nization, type of organization) on our dependent outcomes, an
analysis of variance (ANOVA) was used along with Tukey
HSD tests for multiple comparisons.

3.5 Construct Measurement

The five constructs of interest to this study were health infor-
mation exchange system complexity, system concerns, public/
population health, care delivery, and provider performance.
Each construct was measured using multiple-item survey
questions, adapted from prior research, and reworded to re-
flect the current context of providers HIE usage. The complete
item scales are provided in Table 1. System complexity was
measured using four Likert-scaled items adapted from Davis’
perceived usefulness scale (perceived usefulness is also re-
ferred to as performance expectancy in the information tech-
nology usage literature) (Davis 1989). Perceptions about sys-
tem concerns were measured using items modified from
Taylor and Todd (Taylor and Todd 1995a, b). The effect of
HIE on patient care delivery, public/population health, and
provider performance was measured using investigator devel-
oped Likert-scaled items guided by literature review. Prior
HIE usage was measured using three items similar to
Thompson et al. (Thompson et al. 1994) that asked subjects
whether they had previously or currently used the system. We
did not have access to actual system-recorded usage data, and
thus, self-reported usage data was employed as a proxy for
actual recorded usage. Since the usage items were in the “yes/
no” format, in contrast to Likert scales for other perceptual
constructs, common method bias was not expected to be sig-
nificant. We assess demographic factors including participant
gender, age, and professional license (physician, nurse, other,
administrative); role in the organization (patient care, admin-
istration, teaching/research, other); and type of organization
(hospital, ambulatory clinic, medical office, other). These
were all determined via selectable items in the instrument.
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3.6 Validation

Each of the five constructs were tested for their reliability, or
the extent to which each represents a consistent measure of a
concept. Cronbach’s alpha was used to measure the strength
of consistency. Results of validation testing were found to be
strong for patient care (0.82), provider performance (.90), and
population care (.78); and moderate for system complexity
(.62) and system concerns (.64).

4 Results

Among responses, 207 physicians indicated they had used
HIE previously and the 56 remaining physicians indicated
they had not yet used HIE. Respondents represented all clin-
ical specialties, including internal medicine, pediatrics, gyne-
cology, pathology, general surgery, anesthesiology,

radiology, neurology, oncology, and cardiology. Selected
sample demographics, along with the population demo-
graphics for all 263 providers at this hospital (obtained direct-
ly from the hospital administration), are shown in Table 1.

A one-way between subject’s ANOVA was conducted to
compare statistical differences across demographic categories
on each previously identified construct. Demographic catego-
ries included: whether the participant had previously engaged
with HIE or not, gender, age grouping, professional license,
role in the organization, and type of organization. Constructs
previously identified included health information exchange
complexity, health information exchange system concerns,
benefits of HIE on patient care, population health, and provid-
er performance. Results from ANOVA are shown in Table 2.

Results indicated that there was a statistically significant
difference between those that had previously used HIE and
those that had not used HIE for four constructs. These includ-
ed provider beliefs about the complexity (F(1, 261) = 10.336,

Table 1 Demographics

Previous HIE Use (N, %)

Prior HIE use No HIE use Total %

Age Group

34 and below 21 1 22 8.37

35 to 44 44 11 55 20.91

45 to 54 56 18 74 28.14

55 to 64 72 22 94 35.74

65 and over 14 4 18 6.84

Total 207 (78.7) 56 (21.3) 263 100.00

Role in the Organization

Patient Care 128 38 166 63.12

Administration 47 17 64 24.33

Teaching / Research 21 0 21 7.98

Other 11 1 12 4.56

Total 207 56 263 100.00

Type of Organization

Hospital (including academic) 74 10 84 31.94

Ambulatory Clinic 27 13 40 15.21

Medical Office (Private Practice) 88 22 110 41.83

Other 18 11 29 11.03

Total 207 56 263 100.00

Professional License

Doctor 97 26 123 48.81

Nurse 79 12 91 36.11

Other Licensed Professionals 22 16 38 15.08

Total 198 54 252 100.00

Gender

Male 69 25 94 37.75

Female 125 30 155 62.25

Total 194 55 249 100.00
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p = .001), perceived benefits on patient care (F(1, 261) =
14.765, p = .000), perceived benefits on population health
(F(1, 261) = 9.241, p = .003), and perceived benefits on pro-
vider performance (F(1, 261) = 7.992, p = .005), with pro-
viders that had previously used HIE showing more positive
responses in each category Table 2.

Statistically significant differences between gender groups
were found for three constructs including provider system
concerns (F(1, 247) = 30.413, p = .000); and perceived bene-
fits on patient care (F(1, 247) = 4.731, p = .031), and on pop-
ulation health (F(1, 247) = 6.989, p = .009). Statistically sig-
nificant differences between age groups were found for three
constructs including provider perceived benefits on patient
care (F(2, 260) = 3.474, p = .032), population health (F(2,
260) = 3.944, p = .021), and provider performance (F(2,
260) = 4.349, p = .014). Statistically significant differences
between professional license groups (physician, nurse, other
license, admin (no license)) were found for all five constructs,
including provider perceptions about system complexity (F(3,
259) = 4.818, p = .003), provider concerns about use (F(3,
259) = 15.927, p = .000), provider perceived benefits on pa-
tient care (F(3, 259) = 6.186, p = .000), population health (F(3,
259) = 3.406, p = .018), and provider performance (F(3,
259) = 4.000, p = .008).

Statistically significant differences between type of organi-
zation setting (hospital, ambulatory clinic, medical office, oth-
er) were found for three constructs including provider con-
cerns about use (F(3, 259) = 3.438, p = .017), and provider
perceived benefits on population health (F(3, 259) = 3.399,
p = .018), and on provider performance (F(3, 259) = 3.434,
p = .018). There were no statistically significant differences
found between groups based on a provider’s role in an orga-
nization (patient care, administration, teaching/research,
other).

4.1 Post Hoc Analysis: Tukey Honest Significance
Difference (HSD) Test

An ANOVA test is important to assess the significance of
results; however, an ANOVA test does not provide

information about where the statistically significant differ-
ences lie for multiple comparisons (groupings for age, licen-
sure, type of organization). In order to analyze which specific
group means are different, Tukey’s HSD test is conducted for
ANOVA results with statistically significant F-values (Tukey
1949).

Tukey HSD post hoc comparisons indicated that the mean
score for participants between 40 to 55 years old (M = 1.62,
SD = 0.57) was significantly different from participants over
55 years old (M = 1.82, SD = 0.52) for provider perceived
benefits on patient care. These two age groups, respectively,
were also significantly different in terms of perceived benefits
on population health (M = 1.81, SD = 0.75) vs (M = 2.07,
SD = 0.64), and provider performance (M = 1.96, SD = 0.58)
vs (M = 2.20, SD = 0.55).

Results from Tukey HSD post hoc tests of professional
license groups on system complexity resulted in participants
who identified as nurses (M = 1.83, SD = 0.57) being signifi-
cantly different from those identifying as other licensed pro-
fessionals (M = 2.29, SD = 0.52); while nurses (M = 3.18,
SD = 0.50) were also different from physicians (M = 2.60,
SD = 0.70) in terms of system concerns about HIE use.
Analysis of perceptions about HIE benefits resulted in nurses
(M = 1.82, SD = 0.58) being significantly different from other
licensed professionals (M = 2.24, SD = 0.67) in their beliefs
about the positive impacts on population health, and nurses
(M = 1.95, SD = 0.51) being different from other licensed pro-
fessionals (M = 2.33, SD = 0.54) in their perspectives about
the benefits on provider performance. Finally, for perspectives
on HIE benefits on patient care, other licensed professionals
(M = 2.04, SD = 0.56) were found to be significantly different
from nurses (M = 1.60, SD = 0.47) and from physicians (M =
1.73, SD = 0.60), with nurses being most positive and other
professionals being least positive between the groups.

Results from Tukey HSD post hoc tests on type of organi-
zation indicated that participants whose primary work affilia-
tion is with hospitals (M = 2.89, SD = 0.66) were significantly
different than those who identified with medical offices/
private practice (M = 2.70, SD = 0.67) in terms of their con-
cerns with using HIE. Results showed these two groups were

Table 2 Single table ANOVA

ANOVA

Prior HIE Use (Y/N) Prior HIE Use p(F) Age p(F) Gender p(F) Prof License p(F) Role in Org p(F) Type of Org p(F)

System Complexity .001 (10.336) .266 (1.332 .074 (3.220) .003 (4.818)* .668 (.522) .075 (2.323)

System Concerns .997 (.000)* .389 (.948) .000 (30.413)* .000 (15.927)* .647 (.553) .017 (3.438)*

Care Delivery .000 (14.765)* .032 (3.474)* .031 (4.731)* .000 (6.186)* .135 (1.871) .245 (1.395)

Pop Health .003 (9.241)* .021 (3.944)* .009 (6.989)* .018 (3.406)* .551 (.702) .018 (3.399)*

Provider Perform. .005 (7.992)* .014 (4.349)* .110 (2.577) .008 (4.000)* .914 (.174) .018 (3.434)*

*The mean difference is significant at the 0.05 level

127Inf Syst Front (2022) 24:121–131



also significantly different in terms of HIE benefits on provid-
er performance ((M = 1.96, SD = 0.57) vs. (M = 2.20, SD =
0.53), respectively). Hospital based providers were less con-
cerned and more positive towards performance benefits.
Results also indicated that ambulatory clinics (M = 1.72,
SD = 0.62) were significantly different from medical offices/
private practices (M = 2.10, SD = 0.75) in their beliefs that
HIE benefits population health.

5 Discussion

The primary goal of this study was to identify differences in
providers’ perceptions related to HIE based on their demo-
graphics and prior use of HIE. A field survey was created
based on provider interviews and administered to providers
from different disciplines. The findings indicate that there
were statistically significant differences in most HIE percep-
tions based on demographics including prior HIE use, gender,
age, professional license, and type of organization.
Professional role in an organization yielded no statistically
significant differences.

The providers that had previously used HIE showed more
positive responses towards HIE in each category except for
the system concerns category. These results seem to support
the business literature indicating that prior use of an informa-
tion system has been shown to be associated with the intention
to use it in the future, regardless of the amount of effort needed
to use the technology (Jackson et al. 1997; Agarwal and
Prasad 1999). There was a statistically significant difference
in perceptions related to system complexity, system concerns,
patient care, and population care between different genders,
with females generally showing more positive responses than
males for each category. Depending on age groups, a statisti-
cally significant difference was observed for the patient care,
population care, and provider performance constructs.
Interestingly, the middle group (ages 40 to 55) showed more
positive responses than both the younger providers (less than
40 years) and older providers (over 55 years) for each catego-
ry. While other studies have not looked at age by these con-
structs, this finding differs from literature suggesting that
those 45 years and younger are more likely to adopt EHRs
(Decker et al. 2012). It could be that the HIE context may be
perceived differently than EHRs due to it being connective to
and enabling of interoperability between EHRs. It could also
be the size of the sample for each age group. In this sample, we
have more providers that are in that middle age group com-
pared to those that belong to the younger and older age
groups. Another potential way to explain this finding could
be using the diffusion of innovation theory (Kaminski 2011).
Younger providers and older providers could be part of the
later majority (conservatives) and may be less than enthusias-
tic at the beginning, as they could be waiting on statistically

significant evidence before adopting and implementing new
technology. The middle age group could be part of the vision-
aries or pragmatists as described in the diffusion of innovation
theory and may be willing to be the trail blazers or risk takers
(Kaminski 2011). Statistically significant differences for all
five constructs were noted across all professional license
groups, which indicates that providers have different percep-
tions about HIE depending on their discipline. In general,
nurses reported the lowest scores about perceived complexity
of HIE, yet the highest scores in terms of system concerns.
Other licensed professionals reported the highest scores (high
perceptions about HIE task complexity). Nurses and adminis-
trators reported the most positive scores on the benefits of HIE
for patient care, population health, and provider performance.
Doctors reported the least amount of concern with using HIE,
while nurses reported the highest amount of concern.
Statistically significant differences were noted for system con-
cerns, population health, and provider performance constructs
between different types of organizational groupings. The hos-
pital based and “other organization” type groupings reported
the least concerns about HIE use and those working for med-
ical offices reported the highest amount of concern.
Participants who reported working within ambulatory clinics
reported the highest perceived benefit of HIE on population
health while those working within medical offices/private
practice reported the lowest perceived benefit and this is con-
sistent with the literature across a variety of ambulatory set-
tings (Haidar et al. 2017). Participants who reported working
within hospitals reported the highest perceived benefit of HIE
on provider performance while those working in medical
offices/private practice reported the lowest perceived benefit.

6 Limitations of the Study

The findings of this study should be interpreted in light of its
limitations. The first limitation is our measurement of the prior
HIE usage behavior construct. Our self-reported measure of
usage was not as accurate, unbiased, or objective as usage data
from system logs. We urge future researchers to use system
log-based measures of IT usage, if available.

Second, our small sample size, and correspondingly low
statistical power, may have contributed to our inability to ob-
serve significant effects of prior usage behavior on each con-
struct. We encourage future researchers to consider using larg-
er samples, such as by using pooled observations from two or
more hospitals and/or other healthcare facilities. Third, there
were 14 participants that did not select either male or female
gender. Thus, the analysis of gender did not include the entire
sample.

Finally, there may be additional factors beyond those ex-
amined in this study. Our choice of the factors used here was
motivated by the HIE literature and a first round of interviews
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with providers. However, there may be other theories, such as
innovation diffusion theory or political theory, that may also
be relevant to explaining provider perceptions and behavior.
Future studies can explore those theories for identifying other
predictors of provider behavior and/or compare the explana-
tory ability of those theories discussed herein.

7 Implications for Practice

The findings of this study have interesting implications for
health IT practitioners. First, we provide evidence of the per-
spectives of various types of providers in terms of their beliefs
and perceptions about HIE. Perceptions about system com-
plexity, system concerns, patient care, population health, pro-
vider performance, and prior usage have varying effects in
terms of influencing provider’ perceptions about HIE.
However, implementing standards of care that incorporate
HIE is an instance of organizational change, requiring careful
planning and orchestrating of change management to influ-
ence providers to routinely use the targeted technologies.
Change management programs designed to enhance provider
intentions to use health IT should focus on educating users on
the expected performance gains from technology usage as
well as improving their perceptions of behavioral control by
training users to use those technologies appropriately.

The significance of prior behavior on future HIE usage
intention is indicative of the importance of recruiting early
adopters to “seed” HIE usage in hospitals and healthcare set-
tings. Junior practitioners, by virtue of their more recent med-
ical training involving the latest health IT, may be viewed as
more likely to be such early adopters. However, the results of
this study also show that providers age 40 to 55 may provide a
strong base of supporters. Given their prior usage behavior
and correspondingly, higher level of comfort with such tech-
nologies, these individuals are likely to continue using HIE
further in hospital settings, even when other conditions may
be less conducive to their usage. With major health IT policy
efforts focused on interoperability, this study contributes to
the perspective that different provider groups may be stronger
facilitators of interoperability efforts than others and thus these
findings could help managers and policymakers determine
strategies for such efforts.

8 Implications for Research

This study examined provider perceptions about HIE, com-
paring those who have not used HIE with those who have
previously used the technology. As such, the role of prior
behavior on providers’ perceptions and intentions regarding
future HIE usage provides new insights. Onemay hypothesize
that if individuals use a system that is perceived to provide

value, then use of that technology will proliferate and expand
throughout the intended user population. Findings indicate
that this may not always be the case. As systems becomemore
integrated, inter-organizational, and more complex, user per-
ceived value derived from using that system may not be un-
derstood by the user. This study contributes to the nascent
stage of theorizing in the medical informatics literature by
presenting the theory of planned behavior as a referent theory
that can not only help us understand providers’ usage of HIE
better, but can also serve as a starting point for more detailed
investigations of provider behavior.

Second, given that the centrality of HIE usage to improving
healthcare delivery, quality, and outcomes and the uphill bat-
tle many states and regions are currently facing to get pro-
viders to use HIE, our study provides some preliminary sug-
gestions about how providers’ behaviors can be influenced
using a strong evidence base.We also elaborate the contingent
role played by prior HIE usage experience in shaping pro-
viders’ usage patterns. Presumably, there may be more such
contingent factors that may be the subject of future investiga-
tions. In conclusion, we hope that this study will motivate
future researchers to examine in further depth provider HIE
usage behavior and contribute to a cumulative body of re-
search in this area.
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