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Abstract

Background Medication reconciliation is essential for optimizing medication use. In part to promote effective
medication reconciliation, the Department of Veterans Affairs (VA) invested substantial resources in health information
exchange (HIE) technologies. The objectives of this qualitative study were to characterize VA clinicians'use of HIE tools
for medication reconciliation in their clinical practice and to identify facilitators and barriers.

Methods We recruited inpatient and outpatient prescribers (physicians, nurse practitioners, physician assistants)
and pharmacists at four geographically distinct VA medical centers for observations and interviews. Participants
were observed as they interacted with HIE or medication reconciliation tools during routine work. Participants were
interviewed about clinical decision-making pertaining to medication reconciliation and use of HIE tools, and about
barriers and facilitators to use of the tools. Qualitative data were analyzed via inductive and deductive approaches
using a priori codes.

Results A total of 63 clinicians participated. Over half (58%) were female, and the mean duration of VA clinical
experience was 7 (range 0-32) years. Underlying motivators for clinicians seeking data external to their VA medical
center were having new patients, current patients receiving care from an external institution, and clinicians’ concerns
about possible medication discrepancies among institutions. Facilitators for using HIE software were clinicians’
familiarity with the HIE software, clinicians’ belief that medication information would be available within HIE, and
their confidence in the ability to find HIE medication-related data of interest quickly. Six overarching barriers to HIE
software use for medication coordination included visual clutter and information overload within the HIE display;
challenges with HIE interface navigation; lack of integration between HIE and other electronic health record
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more effective and usable HIE information displays.

Reconciliation, Safety, Patient

interfaces, necessitating multiple logins and application switching; concerns with the dependability of HIE medication
information; unfamiliarity with HIE tools; and a lack of HIE data from non-VA facilities.

Conclusions This study is believed to be the first to qualitatively characterize clinicians'HIE use with respect to
medication reconciliation. Results inform recommendations to optimize HIE use for medication management
activities. We expect that healthcare organizations and software vendors will be able to apply the findings to develop

Keywords Health Information Exchange, Medical Informatics, Health Information Technology, Medication

Introduction

The majority (80%) of U.S. Veterans are “dual” users: they
receive care from both the U.S. Department of Veterans
Affairs (VA) and a non-VA institution [1]. These indi-
viduals require special attention to coordinate care across
multiple institutions, a need also emphasized by the
Maintaining Internal Systems and Strengthening Inte-
grated Outside Networks Act of 2018 [2]. One important
component of clinicians’ care coordination is medica-
tion reconciliation. This activity is intended to identify
and resolve medication discrepancies, and involves
several activities- including comparing all medications
prescribed or being taken- to identify duplications, omis-
sions, dosing errors, and conflicting medications. Clini-
cians are expected to reconcile medications at all major
points in care, including hospital admission and subse-
quent outpatient follow-up visits. A reconciled medica-
tion record is then intended to be shared with the patient
and the care team. Two VA studies showed that, for most
participating patients, at least one medication discrep-
ancy was identified, revealing problems with the accuracy
of medication information in medical records [3, 4].

In part, to promote effective medication reconciliation
and other aspects of medical care, healthcare organiza-
tions such as the VA have invested substantial resources
in health information exchange (HIE) technologies.
These technologies draw from multiple electronic health
record (EHR) systems to aggregate data (including medi-
cation data) across multiple healthcare organizations.
This information supplements the patient’s EHR data
from a single organization. HIE is expected to help cli-
nicians prevent adverse drug events (ADEs) for patients,
identify conflicting medications, and generate a more
accurate and complete medication record for the patient.
Unfortunately, HIE technologies remain underutilized by
clinicians [1, 5, 6]. In the VA setting, clinician adoption of
HIE technologies has been a focus since 2016, but as of
March 2019, only 17% of VA staff with HIE access were
active users of HIE [1]. Moreover, a 2018 review of five
years of HIE use in the VA found that clinicians reviewed
external data only 20% of the time when accessing patient
charts from 2013 to 2018 [7]. Clinicians’ motivations for
HIE data use, as well as facilitators and barriers to HIE

tool use, remain unknown [8]. Therefore, the objectives
of this study were to conduct an observational study to
qualitatively characterize clinicians’ use of HIE tools for
medication reconciliation in their clinical practice, and to
determine specific facilitators and barriers to clinicians’
use of HIE tools for medication reconciliation activities.

Methods

Study design

This research was conducted in the VA healthcare sys-
tem, which has facilities across the U.S. We conducted a
qualitative investigation using direct observation of cli-
nicians during clinical care, along with semi-structured
interviews with individual clinicians. Observations and
interviews occurred at four geographically dispersed VA
medical centers (VAMC).

Study setting and HIE technologies

The VA has a large role in promoting HIE in the US [7].
After enabling HIE among its own facilities and with the
US Department of Defense (DoD), the VA has promoted
HIE partnerships with non-government “community”
healthcare institutions starting in 2014, an effort known
first as the Veterans Lifetime Electronic Record [9] and
later as the Veterans Health Information Exchange
(VHIE) [7]. As of this writing, the VA participates in one-
or two-way HIE with over 250 partners across the nation
[10], increasing the quantity of HIE records available to
VA clinicians.

VA clinicians have several ways to access HIE records.
During the study, VA clinicians could use any of three
internally developed software applications: Remote Data
View [11, 12], VistA Web [13], and Joint Longitudinal
Viewer (JLV) [14]. Remote Data View provides records to
clinicians from other VA sites and DoD as preformatted
reports in Computerized Patient Record System, which
used to be the primary graphical user interface to VA’s
EHR. VistA Web and JLV were web-based tools offering
data from VAMCs, the DoD, and VHIE partners [15].
Although VistA Web was still in use during this study,
it was later being replaced by JLV, which offers a more
modern user interface. The VA continues to maintain all
three tools during the study.
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Conceptual framework

This research was guided by the System Engineering Ini-
tiative for Patient Safety (SEIPS) framework [16]. This
framework facilitates descriptions of how various factors
of the work system (technology and tools, physical envi-
ronment, organization, persons including clinicians and
patients) influence clinicians’ processes, which in turn
influence clinical outcomes. SEIPS was chosen because
this investigation is focused on understanding the role
of technology (i.e., HIE tools) in supporting clinician task
(medication reconciliation) completion. Specifically, cli-
nicians collect and compare medication lists from vary-
ing sources to identify potential errors. These processes
are expected to improve outcomes.

Clinician participants

Our goal for sampling was 16 clinicians from each of the
four VAMC:s (ideally 8 inpatient and 8 outpatient) for a
total of 64 participants. Eligible clinicians included those
who conducted any activity related to medication recon-
ciliation for inpatient admission or associated outpatient
follow-up visits. We specifically sought prescribers (phy-
sicians, nurse practitioners, and physician assistants) and
pharmacists. Students, residents (house staff), and fel-
lows were excluded, as were clinicians known to be off
work or practicing offsite during the interviewers’ visit.
Study personnel at each site identified potential partici-
pants by obtaining staff directories from the site’s admin-
istration team.

For recruitment, clinicians were contacted in-person,
via secure instant messaging (e.g., Microsoft Skype for
Business) or via encrypted e-mail. In recognition of cli-
nicians’ time to participate, a medication management
book valued at $20 was offered to each clinician par-
ticipant at sites that permitted compensation. Study
procedures were approved by the Indiana University
Institutional Review Board and the VAMC Research and
Development Committees at each study site.

Data collection

Data were collected between August 2018 and February
2019. Clinicians self-reported demographic data to pro-
vide further context for qualitative data, including: prac-
tice setting, whether trained in VA, years employed by
VA, percent of time in clinic, race, age, and gender.

To conduct observations, two to three members of the
research team who had experience in medicine or phar-
macy, direct observation, rapid ethnography, or human-
computer interaction traveled to each site to collect
data over a period of approximately three days per site.
Team members separately shadowed participating clini-
cians during business hours, scheduled in half-day incre-
ments, as clinicians interacted with HIE or medication
reconciliation tools during their routine clinical work.
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Clinician-patient interactions were observed only if both
the clinician and patient verbally agreed to be observed
after reviewing a study information sheet. De-identified
observable activities and verbalizations were recorded via
handwritten notes and captured on a standardized paper
form that was developed by the larger study team. Each
researcher then typed their notes into an electronic for-
mat for analysis.

For interviews, a draft interview guide was developed
by an interdisciplinary subset of the study team with
experience in qualitative research and pilot tested with
several other members of the research team. Final inter-
view questions (Additional File 1) were designed to elicit
in-depth discussion about clinicians’ decision-making
pertaining to medication reconciliation activities and use
of HIE tools, as well as specific barriers and facilitators to
clinicians’ use of VA HIE tools for medication reconcilia-
tion activities.

Interviews were generally conducted in-person at the
end of each observation period, or during natural breaks
in clinical activities to avoid disrupting clinician work-
flow. At the request of participants, interviews could be
scheduled on a different day as a follow-up to observa-
tions. Interviews were scheduled for up to 60 min and
were audio-recorded with the permission of participants.
Recordings were professionally transcribed for analysis.

Data analysis

Participating clinician demographics were summarized
using descriptive statistics computed with Excel 2016
(Microsoft, Redmond, Washington.)

A hybrid (i.e., both deductive and inductive process)
was used to analyze the qualitative observation and inter-
view data and to identify motivations for HIE use and its
barriers or facilitators. We applied the SEIPS constructs
in the development of a priori deductive codes [16—18].
Codes were updated inductively as analysis continued.
Specifically, four team members independently coded a
total of six transcripts (both interviews and observation
notes) to refine the initial codebook following consensus
discussion of coding. The coding team members’ exper-
tise spanned human factors engineering, public health,
and pharmacy. Coders without prior qualitative analysis
experience were trained by senior team members who
had qualitative expertise. After this initial refinement of
the codebook, the four team members independently
coded each of the remaining transcripts (both interviews
and observation notes.) Independent coding was per-
formed manually in Word 2016 (Microsoft, Redmond,
Washington); consensus codes were assigned in NVivo
12 (QSR International, Melbourne, Australia) to facilitate
data quality checks and further analysis of data across cli-
nician demographics. Specifically, to ensure consistency
across coders and fidelity to the codebook definitions, a
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fifth team member with expertise in pharmacy and quali-
tative methods reviewed coding reports from NVivo and
met with the coding team to discuss any adjustments
each week. In addition, the full set of transcripts (both
interviews and observation notes) from a subset (7=8)
of participants was also coded independently by the same
four team members, with the fifth member reviewing as
a quality check. After initial coding was completed, sub-
codes were identified and applied to the transcripts to
elucidate findings more fully [19]. Following all coding,
the full analysis team met to confirm final codes applied
to the findings.

Potential differences in findings by demographic vari-
ables were also explored. Specifically, we examined
crosstabs (coding frequencies) and framework matrices
(quotations from transcripts) in NVivo for any differ-
ences by clinician type (physician, other prescriber [i.e.,
nurse practitioner or physician assistant) pharmacist],
site location, and clinicians’ VA work experience (0—4,
5-9, 10-14, 15+years). Findings pertaining to clinicians’
HIE-related decision-making, including facilitators and
barriers to the use of HIE technologies, were mapped to

Table 1 Characteristics of clinical staff participating in the study
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the SEIPS framework. Reporting for this research fol-
lowed the Consolidated Criteria for Reporting Qualita-
tive Research checklist [20].

Results

Participant demographics

A total of 66 clinicians participated in one or more com-
ponents of data collection; 63 provided demographic
information (Table 1). At the request of clinicians, ten
interviews (18%) were scheduled on a different day as a
follow-up to observations. Three of these were conducted
by telephone.

Emergent findings

Findings for the task of medication reconciliation and
associated HIE use are organized by SEIPS constructs,
indicated in italics (Fig. 1). No noteworthy differences
in findings were observed when comparing across clini-
cian type, study site location, or clinicians’ years of work
experience. Illustrative clinician quotations are provided
below, with the site and clinician type denoted in brack-
ets (Table 2).

Characteristics Physicians Pharmacists Other Prescribers® Total
Total number of participants® 38 17 8 63
Participated in observation® 33 17 8 58
Participated in interview® 33 17 7 57
Gender, female, n,( %) 15 (43) 13 (76) 7 (88) 35(58)
Trained in VA, n (%) 32091) 12.(71) 6 (75) 50(83)
Years employed by VA, n (%)
0-4 years 12 (34) 7 (41) 1(13) 20(33)
5-9 years 1131 3(18) 0 14 (23)
10-14 years 5(14) 4(24) 5(62) 14 (23)
15+years 7 (20) 3(18) 2(25) 12 (20)
Percentage of professional time in clinical activity (Mean and SD) 65+29 81+21 78+19 71428
Inpatient provider only, n (9)4 5(14) 7 (41) 3 (38%) 15 (25)
Outpatient provider only, n (%)° 20 (57) 6 (35) 5 (63%) 31(52)
Inpatient and outpatient provider, n (%)“ 10 (28) 4(24) 0 14 (23)
Race and ethnicity, n (%)
White 28 (80) 12.(71) 6 (75) 46 (77)
Asian 5 4(24) 9(15)
Black 1 1(6) 1(13) 3(5)
Hawaiian or Pacific Islander 1 0 0 12
Hispanic or Latino 0 0 1(13) 12
Age, years, n (%)
20-30 4011 3(19) 0 7(12)
31-40 11(31) 9 (56) 3(38) 23(39)
41-50 13(37) 3(19) 2 (25) 18 (31)
51+ 7 (20) 1(6) 3(38) 11(19)

Total includes 16 participants at Site A, 15 at Site B, 14 at Site C, and 18 at Site D
bGroup consists of 7 nurse practitioners and one physician’s assistant

‘Demographic data were missing for 3 physicians

dparticipants reporting > 80% of their time in either an inpatient or outpatient setting were included in the “inpatient” or “outpatient” category accordingly.
Participants reporting ratios less than 80/20 were included in the “inpatient and outpatient” category
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Fig. 1 Emergent findings for decision-making, barriers, and facilitators mapped to SEIPS constructs

Motivations for use, facilitators, and barriers of HIE tools
When clinicians decided to collect medication-related
information from other healthcare facilities, they either
used the VA HIE tools (e.g., JLV, VistA Web) or engaged
in a manual process (e.g., telephone calls) to obtain the
desired information. Regardless of the path taken, the
clinical situations prompting their decision to seek infor-
mation remained the same. Underlying motivators for cli-
nicians seeking data external to their VA medical center
included the desire for more comprehensive information
about new patients who recently began to receive care
from the clinicians’ institution, current patients concur-
rently or recently receiving care from an external institu-
tion, and clinicians’ concerns about possible medication
discrepancies among institutions.

Clinicians’ decision about whether to use HIE tools or
to gather information primarily via a manual process was
influenced by facilitators and barriers they experienced,
as related to the use of HIE tools. Facilitators included
Sfamiliarity with the HIE tools and belief that medication-
related information was available using an HIE tool,
would be organized in the HIE in a way that was useful,
and was timely for the clinical context (i.e., that clinicians
believed they could find the information quickly via HIE).

Barriers to the use of HIE tools were commonly
described by clinicians, and included concerns with

HIE information dependability (e.g., incomplete or
out of date information); HIE interface challenges (e.g.,
manual data entry, navigation); lack of consistency and
integration of HIE tools (e.g., no common approach to
how data elements are organized and presented to cli-
nicians); visual clutter and information overload (i.e.,
too much information presented from which to discern
highest priority data for decision making); unfamiliarity
with the HIE tools; and lack of HIE data available from
non-VA facilities. According to clinicians, these barriers
often made the use of HIE tools too time consuming and
not as worthwhile, given their competing clinical work
demands.

When participants felt that the collective barriers to
HIE tool use outweighed the benefits, they sometimes
instead pursued a manual process to obtain external clin-
ical data. Collectively, all clinician types described multi-
ple strategies for manual information exchange: obtaining
direct access to non-VA EHRs (e.g., walking across the
street to an adjacent facility or logging into the other
EHR); calling clinicians or pharmacies external to their
organization; use of physician extenders (e.g., hiring staff
to assist with medication reconciliation); and reliance
on patients’ self-reported medication information. The
interplay between the use of HIE tools vs. manual infor-
mation gathering processes was influenced by factors of
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Table 2 Salient quotes from clinician participants

Example Quote Speaker and Site Themes SEIPS Construct

“If the patient doesn't know their home medicines, if there’s a [Physician; Site C] Motivations for use of Medication discrepancy

discrepancy, if there's a medicine that doesn't seem reasonable
based on our information or doesn't have a reason [medication
indication] based on our information, and often times that's in the
geriatric population, a patient that's confused or... being admit-
ted to the hospital with altered mental status. Those are kind of
the key times that | would use [VistA Web]!

"With [our clinic], it's mainly patients who are on allergy injections
and they'll see an outside allergist, so it's not perfect, but I will
review the outside [medication] records to see if something differ-
ent may have been started by an outside clinician. Those records
aren't consistently in the chart but that's basically through VistA!”
“So primarily we use CPRS. JLV or VistA Web is mostly for patients
who transfer their care from an outside source, and who will say,
‘I'm not sure about my medication, or 'l take this medication, that
way it helps us to go outside of CPRS into that particular VA and
find out the list. That's the only situation, and mostly with transfer
patients or brand-new patients who come from outside. Those
patients [that] are established already in the [our] system and the in-
formation is there in CPRS, so Vista Web or JLV may not be important
in that aspect”

“I think it's [VistA Web] organized fine. | don't really see any issue
with it from... the way it looks. Usually, we've got a couple differ-
ent screens. On the left-hand side is some of their old information
like H&Ps and progress notes, and then on the right side they'll
pop up the images and those actual notes. That works fine for me!
“VistA Web is faster than JLV, and I'm more familiar with it, and it
seems to get me the information | need in a — more quickly and
in a format that I'm used to, so | still prefer it, but | guess we're

all gonna have to go to JLV. But generally, | think it's arranged
chronologically and you have to choose, do | want the past three
months, six months, one year, or all information, so you can sort
of define a date range but it's not a custom [range]. | don't think
you can do a custom date range...You just kind of have your
preselected options and you can select from those!

“Yeah. | mean they [VistA Web and JLV] do provide useful informa-
tion, and | do rely on them"”

“The med rec [tool specific to one region] helps though because it
actually, in one place, pools all of that information for you to view
so you don't have to go to VistA Web and the CPRS, and this place
and to this place. It sort of just puts all of it in one place so that
when you want to use the information it's where you need it

“| think that it [JLV] works. When the documents are available, it's
fine. | don't have a problem with it”

[Physician; Site C]

[Physician; Site C]

[Physician; Site C]

[Physician; Site A]

[Physician; Site B]

[Physician; Site B]

[Nurse Practitioner;
Site D]

HIE tools

Care from outside VA

New patients

Facilitators of use of HIE  Familiarity with tool
tools

Familiarity with tool

Believe information is useful

Believe information is
available

Believe information is
available
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Example Quote

Speaker and Site

Themes SEIPS Construct

"There almost appears to be too much information in there and it can
be kind of hard to sort through!”

“Interfacing is most important. They don't interface [i.e., integrate]
them. CPRS is one, JLV is another one. | think you can access JLV
through CPRS, but if a lot of systems could interface in private
sector it would be nice. Interfacing is one. Also, the other person,
if they don't update it then you're gonna be dependent on that
particular clinician [who saw the patient] before you, so thereis a
human element of making sure medications are updated. That's why
the information from the patient would be crucial, and if | update
it from the patient from JLV from all our available sources and |
make a good updated medication list, then it will continue like
that. So there’s an effort from the doctor, effort from the patient, mak-
ing sure the system is also — all systems are designed to be the way
they're built for and they have flaws in their system..."

“It's [i.e., VistA Web] onerous to use. Like the subcategories are
hard to navigate and you may be looking for something and it
may not be in the category you think it's in, so it just seems to take
along time”

“I'm not sure what that system is actually called. I'm just starting to
use it actually because it's fairly new for me... | think that the big
gap is when veterans receive non-VA care and what you do then, and |
think that that’s a little more challenging”

“| think that the biggest problem that | have is that | have to log
into another interface. So, | don't like that. That just takes time, and |
wish that it was seamless!

“The JLV interface I don't find particularly user-friendly, and so it’s
slow, and it takes me a long time to extract information that |
want... VistA, again, it's kind of slow going to find the notes that
are going to be useful, and they're often kind of buried, and they
again take time to identify and pull up. So, I think that those are
the main barriers for those systems!

[Physician; Site C]

[Physician; Site C]

[Physician; Site C]

[Physician; Site B]

[Physician; Site B]

[Physician; Site D]

Barriers to use of HIE Information overload
tools

Inadequate interface

Information overload

Unfamiliarity

Lack of consistency or
integration

Inadequate interface
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Table 2 (continued)
Example Quote Speaker and Site SEIPS Construct

"Yeah, the biggest, the issues that we have with HIE would be,
and recently what we have found is rather than using like VLER or
other systems to get records ported in, it's becoming more effec-
tive to get guest accounts, because now more and more [EHRs]
are letting you get read-only access, so | can go to large hospital
systems in the area that | know we share a lot of patients with and
I can just get a read-only access to their [commercial EHR system],
and then | can just log into their system and pull down the re-

cords. That's actually; it seems to work better than health information

exchanges, which is frustrating and depressing!”

“A lot of times, since we're right next door, a lot of our patients will
get part of their care here at the VA but also part of their care at
[external healthcare organization] here, so I'll either, while I'm on
over here, I'll log in virtually into that system or I'll just simply walk
over there and log into the system and look at records that way as
well, too”

“The challenge is if they're admitted to a private facility and they
don't bring in their discharge summaries or discharge paperwork,
you know. Sometimes | do call outside pharmacies if they had

it filled like at [supermarket pharmacy] or [mass merchandiser
pharmacy], I call them and...then make a note!

“For a new patient, there might be more requests for records.
Sometimes we ask our clinic staff to try to get records from an-
other facility to either fax them over or sometimes patients bring
them on paper, so it's a combination!

"I have to depend on getting the outside records so that's

when | ask our nurse to ...contact that facility, get a release of
information!

“So l'usually ask patients that receive medications to bring in their
pills, so that | can go through them with the patient or.... That
doesn't happen very often that people are willing to do that, but
to have them bring in handwritten lists, and if there is some-
thing that is skeptical or confusing, often times | will have the
pharmacist help me to do a med rec or call the patient’s outside
pharmacy to clarify what they've actually received!

"The [medical] residents have access to data that comes from [Re-
gional Health Network] care as well. So often, the fact that we have
residents in clinic with us is helpful for pulling together records from
multiple systems, and they're essentially just logging in remotely
to their electronic medical records to try to gather data. So that
happens fairly frequently.”

[Physician; Site D]

[Physician; Site C]

[Physician; Site C]

[Physician; Site A]

[Physician; Site A]

[Physician; Site A]

[Physician; Site A]

Use of manual HIE

Direct access to non-VA

EHR

External contacts

Physician extenders

Physician extenders

Physician extenders

Reliance on patient

Physician extenders
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Table 2 (continued)

Example Quote Speaker and Site Themes SEIPS Construct

“A lot of times, since we're right next door, a lot of our patients will - [Physician; Site C] Physical environment Proximity among facilities

get part of their care here at the VA but also part of their care at

the [University Hospital] here, so I'll either, while I'm on over here,

I'lllog in virtually into that system or I'll just simply walk over there

and log into the system and look at records that way as well too.

“Like one of the things that I've found most helpful is patient posi-  [Physician; Site B]
tioning while you're doing a visit. | usually introduce the computer

when I'm meeting somebody. Hey, you know, we're gonna work

together as a team, let's build your medical record so it's the most

accurate possible, and | use pretty much the same phrasing with

each patient, and then | position them right there so they can see

us working on it [EHR] together and try to check the accuracy”

“But the other problem is that throughout the VA, if you ....don't [Nurse Practitioner;
have the printer registered with your profile, then you've got to go  Site B]

and find the printer, and so since | work in different areas of the

hospital.... if | see a patient like up on the floor and | want to print

their med rec for them, | have to make sure that whatever com-

puter that I'm at has the 8-South printer registered to me so that

I can print to it. There are several different computers throughout

the 8-South, and on each one, you have to go through and reg-

ister that printer to your profile, which is a big barrier to printing

anything. So it's not just like you can just go in and search for a

printer real quick and then hit print. You've got to like actually load

it into your profile. So it's frustrating.”

"It would be nice if we had more flexibility and more patient rooms. [Physician; Site C]
In private practice, physicians usually have two rooms and a clinic

nurse, dedicated clinic nurse, who will triage the patients, see the

patients, see the patients for preliminary interview, fill all the refills

and renewals that will be needed, send them to us for signature,

get a history from the patient as to what clinical events have been

recently. So that'’s a luxury we don't have at [our facility] where we

have a single room and exam, so it limits the maximum number of

patients we can see in a clinic session having only one room, and all

we're provided with really is the vital signs for the patients. It's up to us

to review the chart and work out the details of what's been done

before or if there's something different about the patient that

needs particular attention!

“| don't know that I've ever had any training for JLV" [Physician; Site A]
"I really don't feel like I've had much training exposure to how to most  [Physician; Site D]
effectively use JLV!

“We rely heavily on our pharmacists here to help us with some [Physician; Site C]
of that data as well. We're really lucky to have that here ... If |

have questions about sort of their home medications, Il usually

ask them first because they're more experienced with using the

system and able to really sort of sort out, you know, if this was

truly a home medicine or if they, and/or if they were, you know,

the patient was getting it refilled and how often and things like

that, so...”

level factors

Work rooms

Printer availability

People

Organization level factors Staffing and training
Staffing and training

Dedicated medications
reconciliation staff
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Table 2 (continued)
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Example Quote

Speaker and Site

Themes SEIPS Construct

"As a hospitalist, a lot of times our job is we want to be able to
give them the proper treatment for their acute issue without
really doing, in general without doing too much changing to
their outpatient medication regimen. That's my personal practice,
unless it's that outpatient medication regimen that's causing the
problem. Then Il intervene!

“In a rheumatology clinic appointment, we typically focus on
rheumatology medications or those medications which interact
with their medications, which aren't so many actually. | always

see med rec on the meds I'm prescribing like looking at refill fre-
quency and if other medications are expired... [I] won't necessarily
do a comprehensive medication reconciliation of everything, unless
there’s a specific concern brought to me by a patient!

“Well, a lot of times, they don't know or they won't know what
they're taking, but the family, if they come with them, will. But we
have a lot of patients with cognitive and memory impairment. So,
it does make it difficult when they come alone”

“Talking to the patient. They're the only ones that can tell you
what they're taking. This [HIE] list can show you what's active. You
can see the refill history, but someone can pick up their medications
and not take them. So that doesn't tell you everything. You need to
talk to the patient or a family member, friend, or anyone who knows
anything”

“On Vet Link [onsite patient-facing kiosk] ... I know that my
patients use it to log in and look at results of imaging and labs,
and some patients use it to refill their medications. But | wonder
if there would be a way for the patients to submit an alert for like
a new medication or something. Like they went to urgent care,
and now they have this antibiotic, and they could put it in there
themselves or at least notify us that something has changed. The
way that I've seen it is just through secure messaging!”

“| don't know where to look [for notifications]. I don't look if |
haven't received it [a notification]... Thankfully, my patients will
notify me that like | was seen at whatever...they'll often say, They
didn't send you the records?' [l reply, 'No, | never [got them]".....
That's a common story, unfortunately.’

Site D]

[Physician; Site C]

[Physician; Site D]

[Nurse Practitioner;

[Pharmacist; Site A]

[Physician; Site A]

[Physician; Site B]

Person level factors Practice philosophies

Time available

Lack of patient familiarity
with their medications

Clinician-patient

communication

Clinician-patient
communication

Clinician-patient
communication

SEIPS System Engineering Initiative for Patient Safety, HIE health information exchange, VA Veterans Affairs, CPRSComputerized Patient Record System, JLV Joint

Longitudinal Viewer, EHR electronic health record

the physical environment, organization, and persons, e.g.
clinician-patient and clinician-clinician communication,
and medication management workflows at their respec-
tive facilities.

Physical environment level factors

Notable influences on medication reconciliation from
the physical environment pertained to proximity among
facilities, such as clinicians’ ability to walk to nearby
healthcare facilities to access medication-related infor-
mation; work rooms, including distance between exam
and work rooms; printer availability, which often limited
clinicians’ printing of medication-related information;
and people such as the clinician and patient who would
ideally be well-positioned to review medication informa-
tion together.

Organization level factors

Organization-level factors influenced HIE use, includ-
ing staffing and HIE training. Specifically, when facility
resources enabled hiring of dedicated medication recon-
ciliation staff, this was noted as a facilitator for HIE uti-
lization. When these resources were available, support
staff alleviated some time constraints during patient con-
sultations. Finally, clinicians noted that training on HIE
tools was often inadequate for ensuring familiarity and
competency in HIE tool use.

Person level factors

Person-level factors influencing the use of HIE tools vs.
manual processes for medication reconciliation included
characteristics of clinicians, their patients, clinician-
clinician communication, and clinician-patient com-
munication. Relevant clinician characteristics included
their clinical practice philosophies and time available.
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Regarding the former, participants often preferred to
focus only on medications directly related to their clinical
expertise. Patient characteristics included frequent use
of both VA and non-VA clinicians for healthcare services,
lack of patient familiarity with their medications, and
care divided across VA facilities due to travel (e.g., holi-
day or vacation travel for extended periods).

Clinician-to-clinician communication methods for
manual HIE frequently included video chat, secure mes-
saging, email, telephone, and electronic co-signature in
the EHR. The request for co-signature generates an inbox
alert to the recipient, then requiring manual confirma-
tion of receipt that is documented in the EHR. More-
over, as noted above, clinicians commonly have dedicated
team members responsible for medication reconciliation;
these team members facilitated HIE.

With regard to clinician-patient communication, cli-
nicians reported that patients were the ultimate “truth,’
where any questions or uncertainty about medications
defaulted to the patient’s self-report. In addition, both
patients and clinicians reported a desire for improved
methods for communication for external appointments
to assist with accurate medication reconciliation.

Discussion

To our knowledge, this research is the first to qualita-
tively describe and analyze VA clinicians’ decision-mak-
ing for medication reconciliation and HIE use, while
identifying underlying motivators, along with specific
facilitators and barriers to the use of VA HIE tools, for
medication reconciliation. The motivators, barriers, and
facilitators identified in this work align with, and mean-
ingfully add to, previous research by others, including the
VHIE “superuser” survey conducted in 2018 [1, 8, 21].
Results described in our article support and expand prior
literature and inform recommendations for optimiz-
ing HIE use by VA clinicians, as well as areas for future
research. Ultimately, it is expected that resulting changes
could improve the effectiveness of medication reconcilia-
tion activities and reduce the potential for ADEs.

First, the many tool-related barriers identified, such as
clinicians’ concerns with the HIE interface layout and
navigation options, point to opportunities to explore
interface redesign for the HIE tools. While the belief
that the HIE tools had accessible, useful, and timely
medication-related information was a facilitator, clini-
cians often reported that such information was actually
not available, and that design improvements are needed.
Although 73% of respondents of the prior superuser sur-
vey reported daily access of HIE data, the ease of access
was rated as neutral; respondents’ written comments
indicated that the HIE systems were often too time con-
suming to use [1]. New HIE tool designs should allow for
flexible navigation (e.g., sorting by specific data fields)
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and standardization in the data elements and layouts
between HIE tools and main EHR displays of medica-
tions. In addition, information needed for medication
reconciliation (e.g., starting or stopping of medications,
fill history, organization where the medication was pre-
scribed or filled) should be clearly labeled and accessible
from the main HIE navigation page, with more detailed
information accessible on other screens. Formal usabil-
ity testing of the HIE tools should be conducted prior to
and throughout the design of any new HIE interface to
ensure that usability errors are identified and addressed
in the redesign. Moreover, the effectiveness of new HIE
interfaces in reducing usability errors and time spent
on medication reconciliation should be evaluated after
implementation.

Clinicians’ satisfaction and confidence in the compre-
hensiveness of their medication reconciliation could
also be explored. Witry et al. found that non-VA clini-
cians caring for dual-use patients report negative experi-
ences (e.g., inability to find pertinent information when
scanned, too much information, and failure to share
information with the VA) in attempting to reconcile VA
and non-VA medications [22]. Therefore, future research
on the impacts of HIE tool use by VA clinicians on com-
munication inside and outside VA [23], and shared expe-
riences pertaining to medication reconciliation, could be
valuable [24].

Second, organization-related barriers exhibit a need
for improvements in training on HIE tools. Improving
the usability of HIE should be the first priority, so that it
can be readily used even by trainees, novice clinicians,
newcomers to the system, and clinicians who need HIE
infrequently. Although training was a facilitator, clini-
cians were often unfamiliar with HIE tools available to
them, and many reported inadequate, if any, HIE train-
ing. This aligns with findings from the superuser survey,
in which 83% of clinician respondents reported being
“self-trained” on HIE tools [1]. New HIE training mod-
ules should be developed and required for completion
during clinician onboarding. These modules should be
brief, available on demand for reference later, and focus
on relevant clinical tasks, such as conducting medication
reconciliation activities via HIE tools.

Third, staffing models for clinics can be optimized
through identification of one or more “HIE champions”
for medication reconciliation. This champion could pro-
vide support and feedback to other clinicians and field
questions pertaining to the HIE tools. The use of cham-
pions, audit and feedback strategies, and ongoing edu-
cation and training are well-known implementation
strategies [25], and have successfully been used in the VA
previously [26].

Fourth, opportunities for clinic space redesign are
evident from the physical environment-related barriers
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identified. The physical placement of computer moni-
tors, chairs, and printers could be studied through pro-
cess mapping and time-and-motion analyses, building on
prior work conducted in the VA setting [27-29], to spe-
cifically examine whether improvements in time spent on
medication reconciliation, the accuracy of the final medi-
cation list, and patient and clinician satisfaction with the
medication reconciliation process were achieved with
clinic room redesign. Collectively, each of these changes
could subsequently mitigate some of the person-related
barriers identified, such as by improving workflow effi-
ciency and increasing the amount of time clinicians have
available.

While we applied SEIPS to the design of this research,
it is important to note that several of our findings align
with concepts from the Technology Acceptance Model
(TAM) and the more recently proposed Unified Theory
of Acceptance and Use of Technology (UTAUT) [30].
Both theories were developed to help explain why avail-
able technology is used or not used by the intended
audience. TAM and UTAUT have been applied to IT
use in healthcare. Perceived usefulness (TAM) and per-
formance expectancy (UTAUT) refer to the belief by
users that the technology will enable them to complete
desired tasks. We found that that the concept of useful-
ness was raised both as a facilitator (e.g., clinicians would
use HIE tools if they believed that information would be
organized in useful ways) and as a barrier (e.g., clinicians
expressed concerns with information dependability.) The
importance of a user’s perceived ease of use (TAM) and
effort expectancy (UTAUT) for HIE was also evident in
our findings. For example, we identified interface chal-
lenges as a barrier to HIE use. Finally, our physical envi-
ronment-, organization-, and person-level findings reflect
the role of perceived behavioral control and facilitating
conditions (UTAUT). Clinicians noted that when barri-
ers outweighed benefits, they would simply choose not to
use the HIE tools, and to seek alternatives ways of obtain-
ing the required medication information [30].

This study has limitations. First, some of the obser-
vation opportunities were limited, as some clinicians
did not have a full patient load scheduled, or patients
did not keep their scheduled appointments during
the study observation times. In these situations, the
research team asked the clinician to talk through their
processes, rather than be directly observed. We also
did not quantify frequency of actual HIE use. Second,
we did not identify thematic differences across clini-
cian types in decision-making, barriers, or facilitators
through our interviews and observations, although
this merits further research. Prior research conducted
within another VA setting has suggested differences in
how pharmacists and physicians approach medication
reconciliation and that these differences can influence
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patient health outcomes [31]. Similarly, although we
aimed to recruit approximately equal numbers of inpa-
tient and outpatient clinicians, most of the clinicians
in our sample practiced in the outpatient setting or a
combined inpatient and outpatient role, and thus, our
findings are not as relevant to inpatient clinicians or
hospitalists. Additionally, when study sites that we vis-
ited used dedicated staff for medication reconciliation,
it was often a dedicated “HIE pharmacist”. Other types
of research methods, such as a quantitative measure of
HIE access frequency and time spent in HIE systems
during patient appointments, might reveal differences
in HIE use across clinician types. Third, this work was
conducted in VA settings only. That said, given that
non-VA institutions report similar challenges with HIE
[32], we believe these results could be transferable to
individuals seeking to implement or enhance the use
of HIE tools for medication reconciliation in other
care settings. We did not conduct member checking,
whereby participants receive and confirm their own
results based on the data that they individually con-
tribute to the study [33]. Finally, we did not collect
other participant-level variables which could influence
technology use (e.g., extent of prior use with HIE tools
or similar technologies, or extent to which participants
felt that colleagues or supervisors expected them to
use HIE tools) [30].

The study’s findings point to opportunities for future
research. Formal usability testing or quantitative evalu-
ation of HIE tools with distinct clinician types (roles)
should be conducted to further explore any differences
in decision-making and use of HIE, and how HIE inter-
faces can be optimized to support all types of clinicians
involved in medication reconciliation. Additionally,
future evaluations of medication reconciliation activi-
ties should be designed to strengthen the evidence base
for the relationships among medication reconciliation,
ADEs, and other clinical outcomes [34]. This can inform
further enhancements to HIE tools.

Conclusions

This study is believed to be among the first to qualita-
tively characterize clinicians’ decision-making for medi-
cation reconciliation and HIE use during usual clinical
practice. We report motivators, barriers, and facilitators
to clinicians’ use of HIE technologies. These findings cor-
roborate and expand upon prior HIE research and iden-
tify further lines of inquiry for future studies, especially
as the VA gradually shifts to a new EHR system—where
some findings may differ—over the course of more than a
decade. This study can inform changes in the design and
use of HIE technologies, which may improve the effec-
tiveness of clinicians’ medication reconciliation activities,
and thereby reduce ADEs for patients.
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Abbreviations

VA Veterans Affairs
HIE Health informatic exchange
EHR Electronic health record

ADE Adverse drug events

VAMC Veterans Affairs Medical Center

DoD Department of Defense

VHIE Veterans Health Information Exchange
v Joint Longitudinal Viewer

SEIPS System Engineering Initiative for Patient Safety
TAM Technology Acceptance Model
UTAUT  Unified Theory of Acceptance and Use of Technology
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