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Purpose: The objective of this paper is to describe how members of HIV patients’ care teams

perceived the usefulness and ease of use of newly implemented, innovative health informa-

tion  exchange systems (HIEs) in diverse HIV treatment settings. Five settings with existing

electronic medical records (EMRs) received special funding to test enhancements to their

systems. Participating clinics and community-based organizations added HIEs permitting

bi-directional exchange of information across multiple provider sites serving the same HIV

patient population.

Methods: We  conducted in-depth qualitative interviews and quantitative web-based sur-

veys with case managers, medical providers, and non-clinical staff members to assess the

systems’ perceived usefulness and ease of use shortly after the HIEs were implemented.

Our  approach to data analysis was iterative. We  first conducted a thematic analysis of the

qualitative data and discovered that there were key differences in perceptions and actual

use  of HIEs across occupational groups. We  used these results to guide our analysis of the

quantitative survey data, stratifying by occupational group.

Results: We  found differences in reports of how useful and how well-used HIEs were, by

occupation. Medical providers were more likely to use HIEs if they provided easier access

to  clinical information than was present in existing EMRs. Case managers working inside

medical clinics found HIEs to be less helpful because they already had access to the clinical

data.  In contrast, case managers working in community settings appreciated the new access to

patient information that the HIEs provided. Non-clinical staff uniformly found the HIEs use-
ful  for a broad range of tasks including clinic administration, grant writing and generating

reports for funders.

Conclusion: Our study offers insights into the use and potential benefits of HIE in the context

cupa
of  HIV care across oc
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1.  Introduction

Human immunodeficiency virus (HIV) infection is a chronic
condition that, when successfully managed, requires patients
to consistently engage with multiple medical and social
service providers. Patients typically coordinate their own
care, tracking and managing, for example, appointments at
different care sites, multiple prescription refills, preventive
screening schedules, and diagnostic testing in remote labs,
among just a few health-related activities. Recent studies indi-
cate patients’ current level of interaction with the care delivery
system is not suboptimal; as many  as two-thirds of people liv-
ing with HIV in the US experience unsuppressed viral loads
[1].

To improve patients’ care experiences and health out-
comes, policymakers, health system managers and care
providers are increasingly calling for the utilization of health
information technology that facilitates the exchange of infor-
mation among all providers involved in a patient’s care as
a solution for uncoordinated care [2].  Health information
exchanges (HIE) that facilitate the exchange of health infor-
mation across clinical and non-clinical settings can support
teams of providers – physicians, health educators, social work-
ers, and pharmacists – caring for patients with HIV [3] by
expanding access to patient information.

HIEs are typically characterized by formal agreements
and technologies that facilitate the electronic movement  of
health-related information across organizations within an
area or community [4].  These systems allow all members of
the patient-care team, regardless of their geographic location,
to share key information such as diagnostic test results, exist-
ing treatments, kept and missed visits and previous diagnoses
so that decisions about a patient’s care are fully informed [5,6].

HIEs can only realize their potential to improve care if the
people working in health care organizations adopt them for
their use. While medical providers are generally supportive
of the idea of electronic systems for managing health infor-
mation, the actual adoption of these systems has been less
consistent [7,8]. In studies of factors influencing providers’
adoption of HIEs, two concepts in particular predict their
uptake. Perceived usefulness,  defined as “the degree to which a
person believes that using a particular system would enhance
his or her job performance,” [9] is the most powerful pre-
dictor of actual use of HIEs. Perceived ease of use,  defined as
“the degree to which a person believes that using a particu-
lar system would be free of effort,” also influences a person’s
likelihood to use HIEs, but to a lesser degree than perceived
usefulness [10].

The objective of this paper is to describe how members of
HIV patients’ care teams perceived usefulness and ease of use
of newly  implemented, innovative HIEs in diverse HIV treat-
ment settings. We  asked medical providers, case managers
and non-clinical members of the participating organizations
to reflect on issues of use and usefulness and we examined
qualitatively if there were differences in adoption across occu-

pation type. We  also asked staff working in the same settings
to rate the systems’ usefulness and ease of use shortly after
the systems were implemented. Our study addresses whether
HIEs can be helpful for patient care team members seeking to
i n f o r m a t i c s 8 1 ( 2 0 1 2 ) e21–e29

deliver quality HIV care and offers insights into the use and
potential benefits of HIEs in the context of HIV  care.

2.  Methods

In 2007, the US Health Services and Resources Administra-
tion (HRSA), under the Special Projects of National Significance
(SPNS) program, funded six demonstration sites consisting
of groups of participating organizations to design, imple-
ment and evaluate enhancements to existing electronic health
information exchange (HIE) systems in clinical and commu-
nity settings providing treatment and care for people living
with HIV/AIDS. All participating organizations were exist-
ing recipients of funding to care for uninsured HIV infected
patients from the payer of last resort, the Ryan White Program.
The University of California, San Francisco (UCSF) served as
the data coordination and cross-site evaluation center for
the initiative. Demonstration sites were located in urban and
suburban areas in the states of Louisiana, New York, New
Jersey, North Carolina and California. Each site obtained local
human research subjects approval in addition to the approval
obtained from the University of California, San Francisco.

Each site designed, tailored and implemented enhance-
ments to existing HIE systems according to participating
organizations’ local needs. Table 1 outlines the characteris-
tics of each site’s HIE and the key informants we  interviewed,
who were the intended users of the systems. Three of the sites
developed systems with the common objective of exchang-
ing patient information between HIV clinics and off-site,
community-based case management agencies. At two  sites,
data were exchanged between providers, pharmacies and/or
laboratories.

For this analysis, we used both qualitative and quantitative
data collected as part of the cross-site evaluation from five of
six funded sites. Data from the sixth site were omitted from
our analysis because we  did not have comparable qualitative
data from that site.

Qualitative Interviews to Assess Influences on Uptake of HIE: We
conducted qualitative interviews to assess the factors influ-
encing the uptake of HIE among users in the participating
organizations. Working in collaboration with demonstration
project staff in these organizations, we implemented a pur-
posive sample strategy [11] to recruit HIE users best able to
respond to our questions of interest. To be eligible for inclu-
sion in the study, the respondent had to be: (1) in a role that
encouraged use of the HIE and (2) aware of and trained on the
use of the HIE.

We  conducted in-depth interviews either over the tele-
phone or in person between July 2008 and December 2010. The
qualitative interview guide was developed through a review
of the literature on acceptability of HIEs, with special empha-
sis on the areas of use and usefulness. Specifically, we asked
respondents about: their perceptions of use and usefulness
of the HIE [9,10]; planned and unintended consequences of
the HIE [12]; the value of the HIE for users [13]; barriers to

adoption of the HIE [13] and identification of the needs, expec-
tations and motivations of users [14]. We  interviewed a total
of 60 users with an average of 11 users per site (see Table 1
for a description of respondents). Interviews lasted from 20

dx.doi.org/10.1016/j.ijmedinf.2012.07.005
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Table 1 – Characteristics of the health information exchange systems, their intended users and key informants at each of
the demonstration sites.a

Site Setting Description of the HIE HIE users Key informants

1 Urban Web-based health information management
system that allows for the real-time sharing
of clinical data across sites, enables providers
to run reports on aggregated client data
within or across clinics.

Medical doctors
Nurses
Medical assistants
Non-clinical staff members

3  Nurses
1 Medical assistant
6 Non-clinical staff

2 Urban Bi-directional lab interface, electronic
prescription portal.

Medical providers
Nurses
Medical assistants
Lab technicians
Pharmacists

5  Medical providers
2 Nurses
3 Medical assistants
1 Pharmacist

3 Urban Snapshot of individual patient “eHealth
Report”, snapshot of list of patients with
outstanding clinical needs “eClinical Report”,
snapshot of patients at high risk and in need
of intervention “ePartner Report”

Medical providers
Community-based case
managers

6  Medical providers
9 Case managers

4 Urban Web-based portal to a “Continuity of Care
Record” containing a snapshot of patient
health status information, advanced
directives, care documentation and
practitioners.

Medical providers
Community-based case
managers
Clinic-based case managers

3  Medical providers
8 Community-based case
managers
2 Clinic-based case manager

5 Rural/suburban Regional health information integration
established to enable exchange and use of
health information contained in CareWare.

Medical providers
Community-based case
managers
Hospital-based case managers

2  Medical providers
7 Community based providers
2 Hospital-based case managers
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a We use the term “site” to refer to the group of organizations linked

o 60 min. All interviews were audio-recorded and transcribed
erbatim.

Quantitative Surveys to Assess Perceived Use and Usefulness:
fter the implementation of each demonstration site’s HIE, we
sed a web-based survey to assess perceptions among current
nd intended users in participating organizations. Demon-
tration site staff provided the evaluation center with the
ames and e-mail addresses of the intended users, who were
hen invited via email to participate in the anonymous online
urvey. In addition to gathering descriptive information about
he respondents, the survey instrument measured the users’
erceived ease of use and perceived usefulness of the HIE
sing previously validated scales. The instrument [10] con-
isted of 10 items that measure perceived ease of use (e.g.,
It is not easy for me  to remember how to perform tasks using
the HIE;”’ see Table 2 for the exact wording of all items) and
0 items that measure the perceived usefulness of the HIE
e.g., “Using ‘the name of the HIE’ allows me  to accomplish

ore  work than would otherwise be possible.”). The items are
easured on a 5-point Likert scale ranging from 1 (strongly

isagree) to 5 (strongly agree).

.1.  Data  analysis

ur approach to data analysis was iterative. We  first con-
ucted a thematic analysis of the qualitative data and then
sed these results to guide our analysis of the quantitative

ata. Subsequent to our initial analysis of the qualitative data,
e discovered that there were key differences in perceptions
nd actual use of HIEs across occupational role; as a result, we
nalyzed the quantitative data, stratifying by role. All of our
e HIE.

results are presented by occupation – medical providers, case
managers and non-clinical staff members.

We  conducted a Framework Analysis [15] of the quali-
tative data. Interviews were organized in Atlas.ti [16].  Our
initial approach in reading the transcripts included several a
priori domains, many  of which were expanded upon in fur-
ther reading and re-reading of the transcripts. Each transcript
was assigned a primary analyst, in charge of systematically
reviewing and coding the interview as well as a secondary
analyst, in charge of reviewing the coded content. Forty-
eight codes eventually emerged. For this analysis, we closely
read all text associated with the following codes: perceptions
of use, usefulness, importance to the individual provider or
staff member, functionality, system in practice, challenges,
feedback and technology/technical support. We  read these
excerpts to understand the similarities and differences in
experiences with the HIE systems across sites and across the
types of users. Following our process of discussing the salience
of each segment, we returned to the full transcripts of selected
interviews to ensure analytic holism and accuracy of identified
themes.

To analyze the quantitative data, we categorized respon-
dents into three groups based on their occupation – medical
providers, case mangers and non-clinical staff members. We
assessed the sample’s demographic characteristics with fre-
quencies and means as applicable. Next, for the Perceived
Ease of Use and Usefulness scales, the individual items were
reverse coded as needed, so that higher mean scale scores

would reflect greater perceived ease of use and usefulness. The
means of the individual items in these scales were generated
to note any trends among the three groups. Finally, for each
of the two scales, the scores were calculated and compared

dx.doi.org/10.1016/j.ijmedinf.2012.07.005
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Table 2 – Mean composite and individual item scores in the measure of ‘perceived ease of use’ and ‘perceived
usefulness’ (N = 62).

Mean (standard deviation; Cronbach’s alpha) p-Value

Scale: 1 = strongly disagree to 5 = strongly
agree

Overall Case
managers

Medical
providers

Non-clinical
staff

Perceived ease of use: composite score 3.9 (0.58; 0.90) 3.8 (0.59; 0.93) 3.8 (0.57; 0.85) 4.0 (0.61; 0.92) 0.67
I find ‘the HIE’ cumbersome to use. (R)a 3.6 3.6 3.6 3.4
Learning to operate ‘the HIE’ was easy for me. 4.1 3.9 4.0 4.3
Interaction with ‘the HIE’ is often difficult. (R)a 3.8 3.8 3.7 3.8
I found it easy to get ‘the HIE’ to do what I wanted it

to do.
3.8  3.7 3.6 4.0

‘The HIE’ is rigid and inflexible to interact with. (R)a 3.6 3.7 3.4 3.8
It is easy for me to remember how to perform tasks

using ‘the HIE.’
4.0  3.7 4.1 4.3

Interacting with ‘the HIE’ requires a lot of mental
effort. (R)a

3.7 3.8 3.7 3.6

My interaction with ‘the HIE’ is clear and
understandable.

4.1  4.0 4.1 4.3

I feel that it takes a lot of effort to become skillful at
using ‘the HIE’. (R)a

3.9 3.8 3.9 4.0

Overall, I feel that ‘the HIE’ is easy to use. 4.2 4.1 4.2 4.3
Perceived usefulness: composite score 4.0 (0.62; 0.97) 3.8 (0.59; 0.96) 4.0 (0.58; 0.97) 4.2 (0.64; 0.98) 0.10
Using ‘the HIE’ improves the quality of work I do. 4.1 3.9 4.1 4.4
Using ‘the HIE’ gives me greater control over my

work.
3.9 3.6 3.9 4.3

Using ‘the HIE’ enables me to accomplish tasks
more quickly.

4.0  3.8 4.1 4.3

Using ‘the HIE’ supports critical aspects of my job. 4.1 3.9 4.2 4.3
Using ‘the HIE’ increases my productivity. 3.9 3.7 3.9 4.2
Using ‘the HIE’ improves my job performance. 3.9 3.7 3.9 4.3
Using ‘the HIE’ allows me to accomplish more work

than would otherwise be possible.
3.8  3.6 3.8 4.0

Using ‘the HIE’ enhances my effectiveness on the
job.

3.9 3.7 3.9 4.2

Using ‘the HIE’ makes it easier to do my job. 4.1 4.0 4.1 4.2
Overall, I feel that ‘the HIE’ is useful in my job. 4.2 4.2 4.1 4.4

Note:  All items were originally measured on a 5 point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).
e grea
a On reversing the items as specified above (R), higher scores indicat

across the three groups of users using analysis of variance. We
also computed the standard deviations and reliability (Cron-
bach’s alpha) statistics for both scales by occupational group.

3.  Findings

From the qualitative data, we  discovered that the adoption of
the HIEs and perceptions of its use and usefulness varied by
occupational role of the patient-care team: medical providers,
case managers and non-clinical staff such as business man-
agers, administrative staff and billing clerks. Adoption also
varied by whether respondents worked within or outside clin-
ics. Case managers, in particular, working outside of clinics
in community-based organizations, routinely made use of the
new systems. Case managers working inside clinics, on the

other hand, used the systems sporadically. The following sec-
tions provide details on perceptions by occupational group and
whether individuals worked inside clinics or in community-
based organizations.
ter perceived use and usefulness.

3.1.  Medical  providers’  use  of  HIE

As part of the design of the initiative, each demonstra-
tions site’s set of participating organizations included medical
providers as a target user group of the HIE. Some HIEs were
designed primarily with medical providers in mind (i.e., Sites
1–3). Regardless, we  observed that the use of the systems by
medical providers depended upon two factors: whether the
system’s benefits were readily evident to medical providers,
and whether the system was efficient to use. Medical providers
were unlikely to use the system if they were ambivalent over
the value of the information and benefits that the system pro-
vided them. Medical providers were particularly sensitive to
the extra demands that system enhancements might place on
their limited time and already-stressed – and therefore care-
fully tuned – workflows. If a specific electronic practice could
not be easily integrated into pre-existing clinic procedures,
then medical providers were less likely to use it. Similarly, if

medical providers found a new technology to be less efficient
both time- and accuracy-wise, then they declined to use it.

The experience of medical providers at Site 2 demonstrates
the challenges the system programmers faced in designing

dx.doi.org/10.1016/j.ijmedinf.2012.07.005
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nd implementing HIEs that would be used. Site 2 imple-
ented an electronic prescription-ordering interface and a

i-directional lab interface so that medical providers could
rder lab tests and receive lab values electronically. Medi-
al providers reported that the system was easy to use and
hat they had adopted it for ordering lab tests, but they were
nwilling to use the system to access the results of completed

ab tests. Instead, medical providers adhered to pre-existing
orkflow habits, preferring to receive and use paper reports
f lab results. They said that paper reports were more  efficient
han electronically available results. As one medical provider
tated:

I prefer paper, because I’m used to paper and I’m used to
seeing blood work at a glance, as opposed to scrolling up
and down  on the computer. It’s easier for me, because I’m
used to it visually. But with the electronic results you have
to scroll up and down, then you have to change the screen,
go to another screen, go to another task, and you have to go
back and forth like that. . . Believe or not, every time you do
click, click, click, click, that takes time. I could get through
ten patients lab results in the time I could get through one
on the computer screen, because it can be so cumbersome
to use. And so we all just said, “No, there’s no way we would
adjust to that.”

At the same time, medical providers at Site 2 overwhelm-
ngly used and supported the HIE’s other component: the
lectronic ordering of prescriptions. One reported it as “less
ork–I just click this button and I’m done,” rather than having

o print, sign, and hand off a paper prescription to a medi-
al assistant to fax to the pharmacy. Medical providers also
eported greater accuracy and fewer errors (no lost papers, no
orgetting to fax or call in a prescription) due to this functional-
ty of the HIE. Further, one medical provider reported enjoying
he feeling that when the patient visit ended, tasks associated
ith the visit were “all taken care of.” There were no lingering

esponsibilities once the patient visit ended.
Medical providers described the ways in which the

atient–provider encounter shifted as a result of the new tech-
ologies. In the example below, we learned that the ease of

he e-prescribing technology extended beyond the medical
rovider to include the patients:

If I can say to the patient, “Oh, look, your refills are due.
Are you going to need them?” and they say, “Oh, yeah,”
then I can just do it right there, and I can reconfirm which
medicines they’re on. We  confirm that with that pharmacy.
I can just say, “Okay, it’s all been sent,” and the patient
knows too that I just sent it electronically, and the phar-
macy  should get it, and it shouldn’t be a problem. So, I
mean, I think it’s much more  direct with the patient too.
They don’t have to say, “Oh, the doctor said he was going to
send that prescription. They never got it,” you know, ‘cause
they hear me  say it, “Okay. It’s been sent.”

At Site 3, where a clinical eReport Card was created

s a result of this project and shared among clinical and
on-clinical providers, one medical provider echoed the rela-

ionship outlined by medical providers at Site 2, noting the
ink between HIEs and work efficiency. To him, the usefulness
 f o r m a t i c s 8 1 ( 2 0 1 2 ) e21–e29 e25

of the eReport Card lay in its ability to provide easily accessible
and quickly digestible patient medical information.

It’s extremely effective at pulling information from mul-
tiple areas into one place, which is very time-efficient
for me. It really is the direction that an EMR  should be
going because typically electronic health records are dupli-
cating paper workflows and what this does is simplify a
paperwork flow. Meaning, it’s integrating multiple types
of information into one area, which is constantly being
updated.

This same medical provider also found that the aggregated
report served as a great tool for conducting patient education.

I print it out and then I go through each indicator with the
patient and I write on the hard copy. It actually becomes the
written plan of care, which I then provide to the patient and
state that these are goals that I’d like to achieve with you.
It allows you to set very specific goals.

Another medical provider in Site 3 worked with the infor-
mation generated in the HIE to get key patient information
triggering action on the part of the medical provider. The HIE
made it easier for the provider to attend to the priority tasks
during the clinical encounter.

Well, we use the [report] in conjunction with orders that
do dramatically increase our screening for syphilis. It went
from 78% to 99%, somewhere around there, as an internal
QI project. And for me, as a provider, my rate of vaccina-
tion with Pneumovax has increased significantly because I
can see immediately whether they’ve had it or not, with-
out actually going to look elsewhere in EMR, ‘cause looking
sometimes means that I don’t do it. You know, if I have to
page through, scroll through things to find out if somebody
had their vaccine, sometimes I don’t have time to do that.

Among the sites implementing HIEs focused on sharing
patient information across medical settings and community-
based agencies, medical providers reported that having access
to accurate data regarding the names of other providers
involved in the care of their patients, including case manager
was useful.

3.2.  Case  managers’  use  of  HIE

Compared to medical providers, most case managers do not
have direct access to a great deal of medical information, but
whether this access existed or not, conditioned the degree
to which case managers found the systems useful. Some of
the case managers in our sample worked as employees in
the medical clinics, while others were located external to the
medical site, in community-based support service settings.
We found that the employment setting greatly influenced case
managers’ perceptions regarding the enhanced HIEs.

In our sample, clinic-based case managers used the sys-
tems sporadically, while case managers working outside of
medical clinics, in community settings, routinely made use

of the systems. Before the enhanced systems were in place,
community-based case managers only had indirect access
to patient medical information embedded in patient charts
within a primary care clinic. While they needed clinical

dx.doi.org/10.1016/j.ijmedinf.2012.07.005
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information to do their jobs, access to it via faxing, phone,
or mail was cumbersome. Once they had direct access to this
information through the HIE, community-based case man-
agers reported great satisfaction with the systems.

Community-based case managers in our sample reported
that they were able to use the HIE to access clinical information
to monitor patients’ laboratory values and clinic visits, mon-
itor a patient’s various medical care appointments, and work
more closely with clinic-based case managers. The newfound
and immediate access to information allowed these case man-
agers to fulfill their duties more  easily, leading to consistent
use of the HIEs. As one case manager reported:

We’ve got to be in communication with [the clinic] more
and, we’re trying to get the patients to their doctor’s
appointments, make sure that they’re compliant with their
medicines, and that they get their medicines. Or, we are
involved if there’s a follow up with their doctor’s appoint-
ments – because a lot of times they have other problems
going on other than the HIV. They might have other stuff
going on that you’ve got to work closer with the doctor and
the clinic on.

Prior to having direct access to patient lab and appointment
information, many  community-based case managers relied on
patients to self-report this information. Because the patients
did not always remember all of the details of their care plans,
accessing the HIE allowed case managers to have reliable infor-
mation they would not otherwise have, such as information
about missed appointments or about a patient’s health history.
The following excerpt illustrates a case manager’s satisfaction
with the ability to communicate to the patient that medi-
cal providers are in touch with one another and discuss the
patient’s activities:

And then the other thing that has been very helpful is to see
lab results because some of our clients deny using crack or
cocaine or whatever. And so then they can pull it up and say,
“You didn’t make your appointment, you told me  you did.
You told me  you quit using crack, you obviously didn’t.” So,
having that ability to confront a client or to reassure them
that, yes, we  do talk to each other because they think that
we don’t talk to each other has been very useful. And it has
cut down on a lot of the lying and the excuses and trying
to get over on us.

Clinic-based case managers did not report using the HIEs
with the same frequency. Situated in the medical clinics,
they already had access to patient health information via
pre-existing electronic medical records (EMRs), which were
in place at all sites prior to the initiative. As a result, the
clinic-based case managers reported continuing to use the
EMRs to access patient medical information and to log case
notes as they had been doing. Case management data entered
into the EMRs by clinic staff, however, were not automati-
cally populated to the HIEs, and in one case where data were
not exchanged, a case manager reported having little enthu-

siasm for logging notes twice. In these cases, clinic-based
case mangers perceived the HIEs as unnecessarily redundant.
Instead, the continued use of traditional lines of communi-
cation – phone and fax – continued between the clinic-based
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and community-based case managers. As a respondent in Site
5 stated:

It isn’t particularly helpful to what I do because I can get
current labs through the hospital system. I can also see
what other appointments they have. What medical issues
they have. So, the hospital clinic system works better for
me, as far as what I do. You can also tell if they have case
management or not. The problem is that where I use [the
HIE technology], it’s difficult to get into. You know, [if I need
information] it’s usually just easier to call the agency on the
phone and say, “What’s going on?” It’s easier to do that than
to look up on the screen. And you get more  information.

Case managers at other sites corroborate these experiences
at Site 5. At Site 3, the HIE that was developed consisted of
an “ePartner Report.” This report featured information about
“high risk” patients: those hospitalized, admitted to the emer-
gency department, inpatient psychiatric, or detox, patients
with “critical CD4 counts” and patients with missing health
parameters, such as key labs or health maintenance tasks such
as missing TB tests. The intended users of the ePartner Report
were community-based case managers working outside of the
clinic. Case managers told us that they liked and used this
newly-accessible, real-time report to monitor patients’ medi-
cation adherence, to generate rapid assessments of patients’
status on lab values or appointment adherence, and to inform
quarterly case conferences. Prior to HIE’s implementation,
case managers had to compile the data now encapsulated
within the HIE via phone calls and faxes with clinics and
medical providers, self-reports of patients, and their own
case notes. Compiling a complete record required significant
amounts of time and energy, and, echoing the statement above
by a case manager at Site 5, users in Site 3 reported that patient
self-reports were not always accurate. The HIE report allowed
case managers to spend less time aggregating information and
more time engaging with or providing services to the client.

We’re using the program to allow us easier and more  timely
access to necessary medical records for both assessment
purposes and for program enrollment purposes. A lot of
programs that serve the HIV positive population require
medical documentation verifying their status in order for
program eligibility, and sometimes a lot of our patients
don’t really have – don’t keep their medical documenta-
tion handy, or they don’t really have access to it. It takes a
little pressure off us in the fact that if we  do need to look
up something for the client medically that we  have easy
access to it.

In Site 4, whose HIE consisted of a web-based portal to
patient medical information in order to connect clinical and
non-clinical case managers, another case manager corrobo-
rated this point. She emphasized the way in which the HIE
could provide information in a “quick manner” that was not
easily available otherwise. For her, it was “extremely useful.”

We’re just comparing something really big to something

that’s extremely useful. I’m not saying that the electronic
medical records are not useful, but there’s just a lot of lit-
tle tabs in there, and there’s information that I don’t need
in there. In [the HIE enhancement] I think they’ve done a

dx.doi.org/10.1016/j.ijmedinf.2012.07.005


a l i n

m
f
r

f
l
H
s
w
H
d
p

c
i
m
g

3

O
t
a
e
t
n
d
e
r
h
H
p
c
p

i n t e r n a t i o n a l j o u r n a l o f m e d i c 

really good job at putting together within a snapshot the
information that’s important in order to treat a patient. In
an [EMR] you have tons of important information, but do
I really need to see all of that. I may not. The [HIE] is sim-
ple. It’s to the point. It gives me  access to information in
a quick manner that I probably could not get if, you know,
the medical provider that my  client is seeing doesn’t have
time to talk to me.

Regardless of her enthusiasm, in practice, this same case
anager felt it was often more  efficient to use more  traditional

orms of communication to obtain patient information. The
eason for this was that the HIE was not updated in real time.

My concern is with how fast the information is updated.
Because when case management teams have a good rela-
tionship with the clinic and the hospital and the providers,
sometimes it’s quicker for us to go to them directly than to
go online to the [HIE] to get it.

Maintaining real-time information was a central challenge
or Sites 4 and 5 and was central to how and whether users uti-
ized the system in those locations. In Site 4, completion of the
IE fields required stable and consistent interface with other
ystems (i.e., laboratory results and pharmacy data), which
as not always possible. In Site 5, data was entered into the
IE by a data entry staff person, which took time. The site
id have plans to eventually build a platform to automatically
opulate the data in real-time.

Overall, community-based case managers reported appre-
iating having greater and more  immediate access to medical
nformation. The building of better channels for sharing infor-

ation led, as they reported, to less time spent in patient visits
athering information, and more  time providing care.

.3.  Non-clinical  staff  members’  use  of  HIE

nly one group of participating organizations (Site 1) actively
argeted the HIEs to non-clinical staff members such as clinic
dministrators, billing and accounting staff and grant writ-
rs, yet non-clinical staff at all sites realized benefits from
he HIEs. For example, at Site 5, the newly developed tech-
ology provided administrators with direct access to client
ata, allowing them to conduct billing and reporting more
fficiently. One non-clinical staff member, a grants manager,
eported that due to the HIE, he could manage the information
e needed to do his job more  efficiently and autonomously.
e reported spending less time consulting clinical staff for
atient information and he used the technology to more  effi-
iently oversee case management agencies’ activities to assess
rogress towards meeting contractual obligations.

It helped me  be able to do billing, number one, more  effi-
ciently. And it’s helped me  to have my  own reports as far as
the billing goes - that are specific to our agency - with our
HIV support group. I’m able to enter those charges in there
and print off a bill, so we can pay our MSW.
[The new system] is in real time, so I don’t have to go
through a server housed elsewhere and wait till the next
morning to replicate and make sure that all of the infor-
mation is there. I can build a report myself, which can also
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be useful when I am talking to donors or when I am writing
grants. There is just a variety of ways that I can utilize that
information.

For this user, the HIE’s new information channels provided
direct and positive impacts on administrative responsibilities,
such as report writing, billing, and quality management. Direct
access to data was important, as was the ability to manage and
shape those data as needed.

3.4. Results  from  the  quantitative  survey  of  ease  of
use and  usefulness

Because we found significant differences across the role a
respondent played on the patient care team, we  analyzed the
quantitative survey data by stratifying by occupation type. We
received 62 responses to the 102 survey invitations emailed
to respondents in the five included sites (for a response rate
of 61%). The survey sample consisted of 24 case managers, 21
medical providers and 17 non-clinical staff members. Medi-
cal providers, case managers and non-clinical staff members
were similar in age, race/ethnicity, sexual orientation and
reported daily internet use. The average age of all respondents
was 40 years. Most respondents were white (47%). About one-
quarter was Latino and 20% was African American. Almost
90% of all respondents said that they were heterosexual or
straight while the remaining 10% said they were gay, lesbian
or bisexual. Compared to medical providers (40%), case man-
agers (75%) and non-clinical staff members (77%) were more
likely to be female (both p < .05). Overall, most respondents
were Internet savvy; the Internet was used daily by 88% of
non-clinical staff, 91% of case managers and all of the medi-
cal providers (no differences were significant). Compared to
medical providers (57%) and case managers (39%) however,
non-clinical staff members (12%) were significantly less likely
to report that they provided input into the design of the HIE
(p < .008).

Perceived Ease of Use and Usefulness:  Table 2 lists the means
of each of the items in the perceived ease of use and perceived
usefulness scales. The overall composite score for ease of use
was high – 3.9 out of 5 – among all occupation groups and
there was no significant difference between the groups; across
occupation groups, respondents perceived the HIEs to be easy
to use. Similarly, with regard to respondents’ ratings of the
perceived usefulness items, the composite scores were favor-
able with an overall perceived usefulness score of 4 out of 5
and there were no statistically significant differences across
occupation groups.

4.  Discussion

Overall, we  found that perceptions and actual use of enhanced
health information systems varied by the provider’s role in
the patient’s care team and also by whether a provider had
prior access to clinical information where they worked, be it
in a clinic or in a community-based organization. In particular,

community-based case managers working outside of clini-
cal settings benefited from having direct access to what had
earlier been difficult-to-access clinical information. Mean-
while, medical providers had the opposite problem; prior to
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the implementation of the HIE enhancements, they were
saturated with access to patient information. For this rea-
son, medical providers benefited when HIEs provided efficient
solutions for managing an abundance of information, that
is, from solutions that made information easier to use. Non-
clinical staff members benefited both from new access to
patient information, which they found useful, and from new
information management tools, which made the information
easier to use.

Our study supports others [17–20] demonstrating that
when the specific needs of users are met, usefulness and
use is high, although these dimensions varied in our study
according to provider type and work setting. The work of
medical providers and case managers often resemble putting
together the puzzle that is the patient case. Sometimes the
pieces are available and need to be fit together; at other times,
there are major gaps that resemble missing puzzle pieces
such as lab values, case management plans or the last date
of a TB test. We  found that when they had access to the
complete “puzzle,” patient care team members were able to
focus on aspects of care that they had previously been unable
to or unaware of. For example, many  of the HIEs included
information about missed appointments; this could provoke
an exploratory conversation with a patient about the rea-
sons why missed appointments occur. In another case, Site 4,
because the HIE contained pharmacy data, medical providers
and case managers were able to definitively know whether or
not patients picked up prescriptions. This information facil-
itated more  informed conversations between patients and
providers about challenges to medication management. Over-
all, the enhancements to the HIEs developed as part of this
project led to work efficiencies that enabled both clinic- and
community-based providers to be more  proactive in the care
of their HIV-infected patients.

Our findings have implications for system developers
because they point to strategies for increasing or optimiz-
ing use of HIEs. HIEs were most appreciated and used when
they were designed to streamline the existing workflow and
creates efficiencies – either by providing new access to crit-
ical information or by presenting existing information in a
more  useful and user-friendly format. In contrast, HIEs were
least used when they did not contribute to increasing efficien-
cies – either because they provided nothing novel or because
they were more  cumbersome than existing methods. There-
fore, we  recommend that system developers find avenues to:
communicate with users about the systems most promis-
ing features; periodically present success stories; be flexible
enough to make adjustments as users’ needs change over
time; provide periodic booster trainings on features that are
underutilized; and, take time to ask users about their experi-
ences in order to understand the ways in which the systems
are being used in innovative ways (e.g., using the eHealth as an
educational tool with patients). Spending time on these activi-
ties in a proactive way may help to accelerate implementation,
sustain use, and provide creative opportunities to enhance the
utilization of HIEs.
Paradoxically, the results of our quantitative analysis – uni-
formly ranked perceptions of use and usefulness – do not
completely support what we found in the qualitative inter-
views. As noted, in the qualitative interviews, there were
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important variations in reported ease of use and usefulness
by provider type. For example, medical providers were not as
uniformly enthusiastic about the ease of use of the systems
and were more  likely to emphasize usefulness. Similarly, there
were differences in reported use and usefulness by case man-
agers working within clinics, who had some of the strongest
opinions about the limitations of the systems. However, in
our quantitative survey, compared to other occupation groups,
case managers were just as likely to perceive the HIEs as use-
ful. The divergent findings may be due to our quantitative
sample being biased towards respondents with high degrees
of acceptability since we relied on project staff within sites to
facilitate recruitment on our behalf. We attempted to reduce
this bias during the informed consent process by emphasizing
the importance of providing truthful responses and ensured
confidentiality. Another possible reason for the difference may
be our small sample size. In any case, future quantitative stud-
ies should explore the potential differences in perceptions
within occupation groups based on their role on the patient
care team and on their location (clinic vs. community).

Our results may not be generalizable because we  did not
interview the universe of targeted HIE users and may have
overlooked additional factors related to use and usability of
HIEs. Future studies should involve larger samples and, in par-
ticular, should study the changes in the way medical providers
and community case managers interact with each other in
the interest of HIV patients. We  look to future research to
provide us with more  information on how the exchange of
information, easy access to patient information may lead to
improvements in patient outcomes. We also look forward to
studies addressing patient acceptability of HIEs; we  did not
conduct qualitative interviews with patients and do not know
whether and how they experienced changes in their quality of
care as a result of the expanded use of technology.

Perhaps the most important consequence of implementing
HIEs is the potential that they present for ensuring coordi-
nated care. With new evidence emerging about the importance
of patient engagement in care for improving health outcomes
and reducing on-ward transmission of HIV [1] and with the
potential to impact care in large HIV clinic settings, these sys-
tems hold the promise for a highly effective response to the
epidemic.
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Summary points
“What is already known on this topic”

• Health information exchange (HIE) implementation
and adoption may facilitate coordination of care.

• Little is known about provider attitudes and prefer-
ences related to HIE in the field of HIV.

“What this study has added to our knowledge”

• Case managers with limited access to patient data ben-
efit more  from HIEs more  than case managers located
in settings with immediate access to patient data.

• HIV medical providers use information contained in
the HIE when it is easier to access than from other
systems.

• HIE can facilitate quicker and more  efficient identifi-
cation of potential problems in the care of patients.
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