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Summary

Objectives: Transitions in patient care pose an increased risk to patient safety. One way to reduce
this risk is to ensure accurate medication reconciliation during the transition. Here we present an
evaluation of an electronic medication reconciliation module we developed to reduce the transition
risk in patients referred for home healthcare.

Methods: Nineteen physicians with experience in managing home health referrals were recruited
to participate in this within-subjects experiment. Participants completed medication reconciliation
for three clinical cases in each of two conditions. The first condition (paper-based) simulated current
practice — reconciling medication discrepancies between a paper plan of care (CMS 485) and a
simulated Electronic Health Record (EHR). For the second condition (electronic) participants used
our medication reconciliation module, which we integrated into the simulated EHR.

To evaluate the effectiveness of our medication reconciliation module, we employed repeated
measures ANOVA to test the hypotheses that the module will: 1) Improve accuracy by reducing the
number of unaddressed medication discrepancies, 2) Improve efficiency by reducing the reconcili-
ation time, 3) have good perceived usability.

Results: The improved accuracy hypothesis is supported. Participants left more discrepancies unad-
dressed in the paper-based condition than the electronic condition, F (1,1) = 22.3, p < 0.0001
(Paper Mean = 1.55, SD = 1.20; Electronic Mean = 0.45, SD = 0.65). However, contrary to our effi-
ciency hypothesis, participants took the same amount of time to complete cases in the two condi-
tions, F (1, 1) =0.007, p = 0.93 (Paper Mean = 258.7 seconds, SD = 124.4; Electronic Mean = 260.4
seconds, SD = 158.9). The usability hypothesis is supported by a composite mean ability and confi-
dence score of 6.41 on a 7-point scale, 17 of 19 participants preferring the electronic system and an
SUS rating of 86.5.

Conclusion: We present the evaluation of an electronic medication reconciliation module that in-
creases detection and resolution of medication discrepancies compared to a paper-based process.
Further work to integrate medication reconciliation within an electronic medical record is war-
ranted.
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1. Background

Patients are particularly at risk for adverse events and readmission during transitions in care [1, 2].
A common source of risk for adverse events and readmission associated with transitions in care is
failure to correctly reconcile the patient’s medications as they move from one care setting to the next
[3, 4]. The Joint Commission on Accreditation of Healthcare Organizations (JCAHO) defines medi-
cation reconciliation as “the process of comparing a patients medication orders to all of the medi-
cations that the patient has been taking” [5].

A provider engaged in the process of medication reconciliation must detect differences in medi-
cation lists, determine the reasons for discrepancies (e.g. did another provider change the prescrip-
tion? Is the patient non-adherent?), and decide which prescription is most appropriate for the pa-
tient. The provider must then change medication orders and records as needed so that the patient
receives the correct medications [6]. In this project our team developed an electronic module in-
tended to provide cognitive support for physicians as they engage in medication reconciliation. In
this paper we describe the evaluation of the module regarding its effects on the accuracy and effi-
ciency of medication reconciliation as well the perceived usability of the module.

1.1 Other Researchers’ Work

Several research groups have reported on the design or evaluation of technology-based tools to de-
tect and resolve discrepancies in medication lists [7-9]. Some of these studies have focused on the
inpatient setting, in which the workflow of medication reconciliation differs significantly from the
home health setting [7]. Other studies have provided design requirements for a tool but have not
evaluated its effects on providers [9]. In one case where a medication reconciliation tool was evalu-
ated, reduction in medication discrepancies, and reductions in time to complete reconciliation were
reported [8]. One limitation of that tool is it was developed as a stand-alone system, isolated from
the Electronic Health Record (EHR) (the primary information tool that providers use in their daily
work) [8]. In this project we sought to design and evaluate an electronic module that is intended to
be integrated with the EHR and support medication reconciliation and related communication be-
tween referring and home health providers for efficient and accurate patient care.

1.2 Our Previous Qualitative Work

Prior to this study we held several group and individual interviews with Veterans Health Adminis-
tration (VA) clinicians, and Home Health (HH) clinical and IT personnel. During these interviews
we discussed the current process of referral and how the HH agency responds. A referral is typically
generated by a VA clinician under the direction of a physician, signed electronically by the physician
and then sent to the HH agency. If the referral includes skilled nursing care, a nurse is sent to the pa-
tient’s home to conduct an assessment, develop a plan of care and initiate the plan of care. During
the initial assessment in the patient’s home the nurse reviews the medications the patient (and/or
caregivers) report that the patient is taking — compiling a “home health” medication list that includes
the medication, form, dose and frequency. The HH plan of care is sent as a paper form back to the
VA providers for approval. The HH plan of care contains services to be provided, clinical goals, ob-
servations and the medication list compiled by the home health nurse. During our preliminary in-
terviews with VA clinical providers we noted how providers detect and reconcile discrepancies be-
tween the VA medication list and medications on the HH plan of care. We observed that referring
providers make medication reconciliation notes (e.g., changes in medications’” dose or frequency) di-
rectly on the paper HH plan of care. Referring providers noted that the reconciliation process is
often tedious with potential for failure to detect or correct discrepancies. Some physicians reported
having residents, nurse care managers or pharmacists review the medication lists, identify discrep-
ancies and gather relevant information before they would review and sign the HH plan of care. At
times, the reconciliation process may also include phone calls between team members and the HH
nurse to clarify or correct high-risk discrepancies.
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2. Method

2.1 Electronic Module Design

Based on our previous qualitative work we developed an initial design for an electronic medication
reconciliation module. We focused on the two medication lists that are part of the referral and re-
sponse process. The first medication list is the patient’s current VA medication list that is included in
the initial referral. The second is the medication list on the HH plan of care. Using principles of user-
centered design we developed paper prototypes of the module’s user interface [10, 11]. We shared
the paper prototypes with a small sample of VA physicians to iteratively refine and expand the de-
sign. As we developed the electronic module we continued to iteratively refine its appearance and
functionality by ad-hoc testing with some of the same physicians who had interacted with the paper
prototypes as well as a few physicians who were naive to the module.

Our design starts from our observation assumption that the medication list sent on the referral is
the point of reference for providers reconciling the medication lists, and discrepancies are defined in
terms of differences relative to this list. As depicted in »-Figure 1, the module presents the referring
provider’s medication list, labeled “VA medications,” as the reference list and the home health list, la-
beled “Home Health,” as a list of discrepancies relative to the reference list. The display uses visual
cues to alert the user to each potentially relevant medication discrepancy. Medications are sorted
based on the types of discrepancy between the lists: dose and frequency discrepancies are shown at
the top, followed by VA medications that are missing from the HH list, then medications on the
Home Health list that are not on the VA list. Medications with no discrepancy between the lists are
shown at the bottom. This design is intended to maximize the relevant information gained for the
effort expended.

We noted that when physicians considered discrepancies, they had questions about the history of
the medication use, (e.g., when was the medication prescribed and why) and the therapeutic value
or effect as measured by lab values. Answering these questions requires access to the patient medical
history that will be available when the module is integrated into the actual electronic health record.

The module is also designed to facilitate efficient action. Selecting an action can be accomplished
by clicking on the medication in the VA Medications list to “Enforce VA” or by clicking on the medi-
cation in the Home Health list to “Accept HH.” These actions can also be accomplished by selecting
the corresponding radio button in the “Decision” column. The background color of a medication
entry changes to green to indicate what has been selected; this provides direct feedback to the user
on their actions. Users can also select “Clarify” to denote the need for more information. When
Clarify is selected the background color of both the VA and HH entries changes to yellow. A user can
enter a question or request in the “Messages” column to request clarification on any aspect of the
medication (e.g., who prescribed, does the dose accurately reflect what the patient is taking, etc.).
Messages can be directed to either home health providers (“To HH:”) or to a colleague at their facil-
ity (“To VA:”). It should be noted that message creation and routing was not the focus of our initial
design and evaluation.

2.2 Study Design

To test our electronic module, we designed a study based on three primary hypotheses.

1. The electronic module will improve reconciliation accuracy by reducing the number of unad-
dressed medication discrepancies between medication lists.

2. The electronic module will improve efficiency by reducing the time required to reconcile the
medication lists.

3. The electronic module will have good usability as measured by
a. Users perception of the ability to detect and correct discrepancies with confidence in the over-

all process.

b. Users preference for use of the electronic module over the paper-based process.
c. User’s ratings on a widely used System Usability Scale (SUS).
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Participants

Participants were 19 MDs who had experience in home healthcare referrals and were familiar with
the home health plan of care (CMS-485) certification process (see »Table 1). All participants were
associated with the George E. Wahlen VA Medical Center in Salt Lake City, Utah, and had experi-
ence with the VA Computerized Patient Records System (CPRS). Participants were recruited via
email and in-person contact (staff meetings and clinical in-services). None of the participants had
prior exposure to the design or prototypes of the medication reconciliation module.

Design

The study was a within-subjects design comparing the paper-based process to use of the electronic
module. Participants viewed and reconciled three simulated patient cases using a paper-based pro-
cess — similar to the current reconciliation method used at the George E Wahlen VAMC - followed
by three simulated patient cases using our electronic module.

We developed 6 simulated clinical cases. For each simulated case, we incorporated either four or
six medication discrepancies between the home health (HH) list and the VA list. These manipulated
medication discrepancies included, medications added by home health, VA medications missing
from the home health list, and discrepancies in dose or schedule between the VA and HH lists. The
discrepancies were created by one of the authors (BG) with the intention that each one, if detected,
would be deemed by physicians to be sufficiently clinically important to reconcile. For example, one
case included the following discrepancies: a blood pressure medication on the home health list that
was not prescribed by a VA provider, a uric acid lowering medication (a treatment for gout) pre-
scribed by VA but missing from the home health list, a difference in dose for a cholesterol lowering
medication, and a pain medication on the home health list that had been discontinued according to
VA records. Since this patient had no history of hypertension, had gout and cardiovascular disease
on his problem list, and a reason was noted in his chart for discontinuing the pain medication, each
of these discrepancies should have been addressed in the medication reconciliation process. Similar
types of discrepancies were created for all cases used in this study. To ensure that the medication dis-
crepancies created for these cases were clinically important and realistic, they were reviewed and re-
vised by two other authors — an experienced geriatrician (RR) and a geriatric nurse practitioner
(AB).

Each of the six cases in our study represented a patient who had been referred for home health
services and consisted of a returned Home Health Certification and Plan of Care (aka CMS 485)
ready for review and approval. To provide a contextual medical history we also developed for each
case a minimal simulated Electronic Health Record (EHR) to mimic the Computerized Patient Rec-
ord System (CPRS) that VA providers use regularly in their clinical practice. This simulated record,
depicted in P> Figure 1, consisted of several display panels that are viewable one at a time (tabs); in-
cluding a patient cover sheet, problem list, medication list, notes (with 3-5 notes per case), a dis-
charge summary and labs tab. To ensure realism and familiarity, the information presented in the
simulated EHR consisted of de-identified screenshots of actual clinical records. All cases were de-
identified by removing personal identifying information and dates, and were assigned obviously fic-
titious names for unique identification.

We grouped the 6 cases into 3 pairs by matching the number of medication discrepancies (either
four or six discrepancies in each case). To reduce bias due to participants being initially less familiar
with the system, we designated one pair as a warm-up. Participants completed the same warm-up
cases for each condition (paper-based or electronic). The presentation of the other four cases (2
pairs) was randomized. The presentation system (described below) performed the randomization by
using electronically generated numbers in steps. The first step was to randomly assign the order of
the pairs. The next step was repeated for each pair, the system randomly assigned one simulated case
to the paper-based condition and the other case to the electronic condition.

To conduct the study and record participants’” interactions with our medication reconciliation
module and simulated EHR, we developed a client-server software system that managed the data
presentation and, as mentioned, facilitated the random case assignment. The system recorded vari-
ous user actions: start reconciliation case, sign off on the case, switching between different EHR dis-
play panels (e.g. Problems, Notes, Labs, and sub-panels in the Med Reconciliation panel as shown in

© Schattauer 2016 HS. Kramer et al.: Electronic Module for Reconciling Medications

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



Research Article — H3IT Special Topic a Applied Clinical Informatics 417

» Figure 1), sorting or filtering the medication list, and selecting a reconciliation action. Recorded
reconciliation actions included information on whether the action was triggered by using the radio
buttons or by clicking on the medication itself. We also recorded whether the action meant selection
or cancelation (a second click on a medication). For each such event we recorded the time, type of
event and any additional related information. In anticipation of potential interruptions during the
study due to unforeseen work related emergency calls, we provided a Pause/Continue button. Fortu-
nately, this button was never used. For the paper-based condition we considered the total amount of
elapsed time to complete each case by requiring the user to press a Start/Done button (a Pause/Con-
tinue button was again provided, but never used by participants). To simulate interaction with CPRS
during the paper-based condition we provided users with an additional button to open the simu-
lated EHR display. The paper-based condition EHR display was the same as the electronic-based
condition shown in P> Figurel except the EHR did not include the “Med Reconciliation” tab.

2.3 Procedure

This study was reviewed by the IRB at the University of Utah and the Salt Lake City VA Research
and Development Committee and determined to be exempt from requirements of documenting in-
formed consent. Researchers met individually with the participants in a location of the participant’s
choice (office, conference room or clinic exam room). Using a laptop, the researcher logged into the
system that managed the study and entered a unique participant identifier. A consent cover letter
that briefly explained the purpose of the study and participants’ rights was presented first. Partici-
pants were oriented to the study by the researcher who used a study guide to help ensure study con-
sistency. Participants were informed that the study was intended to compare the current paper-
based process with an electronic process of reconciling the patient’s VA medication list with the
medication list found on the Home Health Certification and Plan of Care/CMS 485 (referred to as
the HH medication list). To simulate real-world clinical practice, participants were instructed to
conduct the review as efficiently as possible, “as if you have just a few minutes between clinic ap-
pointments to review these cases.”

Participants first completed the “warm-up” paper case and were then given an opportunity to ask
questions. The participants then reconciled two addition paper medication lists. After completing
the paper-based process for the three patients, the participants moved to the “warm-up” electronic
case followed by two additional electronic cases.

Usability Measures

After the participant completed medication reconciliation for all six cases, we collected demo-
graphic information on a paper form (» Table 1). To assess participants’ perceptions of the usability
of the electronic medication reconciliation module they were presented with two short paper sur-
veys. The first survey asked participants to rate, on a 1-7 Likert scale (strongly disagree — strongly
agree), whether the module improved their ability to detect discrepancies between the VA and HH
medication lists, improved their ability to correct discrepancies between the VA and HH medication
lists, and improved their confidence in the results of their reconciliation. In addition, participants
were asked to choose which of the two processes they would prefer to use in the future (paper pro-
cess vs. the electronic module). These questions were developed based on our initial qualitative work
with physicians in which we observed concerns regarding each of these dimensions: detection of
discrepancies (e.g. worries over things being missed), correction of discrepancies (e.g. are notes on
the CMS 485 being addressed?) and overall confidence in the process.

Finally, participants completed the System Usability Scale (SUS); the SUS is a widely used “quick
and dirty” tool with 10 standard questions (rated on a 1 = strongly disagree to 5 = strongly agree
scale) to reflect user’s perceptions of the usability of a system [12].

Measurements

For both the paper-based and electronic conditions we measured the number of discrepancies the
user addressed — a count of missing items, dose and frequency discrepancies for each case. The par-
ticipants” actions in the electronic medication reconciliation module were exported by the system to
an electronic data file for analysis. In the paper-based medication reconciliation condition, partici-
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pants were instructed to note the discrepancies and make changes to the medication list directly on
the paper CMS-485 form. These changes were later coded and entered into an Excel spreadsheet by
one author (HK). Participants’ reconciliation time for each case for both conditions was tracked
electronically by the system. Participants’ responses to the two usability surveys were entered into an
Excel spreadsheet by one author (HK).

2.4 Analysis

We used R statistical computing software [13] for all analyses. Analyses for differences in accuracy
and efficiency between the paper-based and electronic conditions were performed using a one-way
within-subject ANOVA. Conditions were nested within participants as the error term. The signifi-
cance threshold was set at p < .05. We considered the first case in each condition (i.e., paper-based
and electronic) as a warm-up case and did not include that data in our analyses. The following re-
sults are based on the remaining two cases in each condition, for a total analysis of four cases for
each of the 19 participants. The analyses for the usability measures are also described and reported
below.

3. Results

3.1 Accuracy

In this study we proposed three hypotheses regarding accuracy, efficiency and usability. The first hy-
pothesis postulated that the electronic module would improve reconciliation accuracy as measured
by the number of discrepancies between medication lists that were addressed. To test this hypoth-
esis, we compared the number of unaddressed discrepancies between the VA and HH medication
lists in the paper-based versus electronic conditions. In comparison to electronic reconciliation, par-
ticipants left more discrepancies unaddressed in the paper-based reconciliation, F (1,1) = 22.3, p <
0.0001 (Paper Mean = 1.55, SD = 1.20; Electronic Mean = 0.45, SD = 0.65) (P> Table 2). This finding
supports our hypothesis that the electronic module improves reconciliation accuracy.

3.2 Efficiency

Our second hypothesis postulated that the electronic module would improve efficiency by reducing
the time required to reconcile the medication lists compared to the paper-based process. To test this
hypothesis, we compared the elapsed time taken to reconcile medication lists using the paper-based
process vs. the electronic module. Contrary to our hypothesis, the analysis showed that participants
took the same amount of time to complete cases in each condition, F (1, 1) =0.007, p = 0.93 (Paper
Mean = 258.7 seconds, SD = 124.4; Electronic Mean = 260.4 seconds, SD = 158.9).

Based on comments participants spontaneously made during the study, we hypothesized that an
unintended consequence of the electronic module was that participants were spending more time
foraging in the simulated EHR for information related to the appropriateness of medications. This
post-hoc hypothesis is supported by examining the number of times participants switched between
display panels (i.e., tab switches) in the simulated EHR during the paper-based vs. electronic condi-
tions (by one-way ANOVA) F (1,19) = 12.4, p < 0.0001, (Paper Mean = 7.1 tab switches, SD = 2.94;
Electronic Mean = 15.3 tab switches, SD = 12.8) (»>Table 2).

3.3 Usability

Our third hypothesis postulated that users would perceive that the electronic module has good us-
ability. Usability measures included questions on perceived improvements in ability to detect and
correct discrepancies and confidence in the reconciliation process, identifying a process preference
(paper-based or electronic) and a standard System Usability Scale (SUS). To test ability and confi-
dence we calculated the mean and standard deviation across three questions in the post experiment
survey — measured on a 7-point Likert scale from 1 = strongly disagree to 7 = strongly agree. The
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questions were: 1. Using the electronic medication reconciliation module improved my ability to de-
tect discrepancies between the VA medication list and the home health medication list (Mean = 6.6,
SD = 0.85). 2. Using the electronic medication reconciliation module improved my ability to correct
discrepancies between the VA medication list and the home health medication list (Mean = 6.5, SD =
0.70). 3. Using the electronic medication reconciliation module improved my confidence in the re-
sults of my medication reconciliation between the VA medication list and the home health medi-
cation lists (Mean = 6.2, SD =1.30). The composite mean ability and confidence score is 6.41 on a
7-point scale (SD = 0.73).

To address the process preference we asked participants to circle the preferred system on the post
experiment survey. An overwhelming 17 of 19 participants stated they preferred the electronic mod-
ule. No participants expressed a preference for the paper-based process; however, 2 participants gave
the following qualified responses: “On the right track but not quite there” and “Some combination of
the two” The second comment was followed up with “I think the app is fine” and a complaint about
the data in the simulated EHR being incomplete.

We scored the SUS responses per the procedures recommended by Brooke [12]. The mean SUS
score was 86.5 (SD = 12.1). While it is important to emphasize that these scores are not percentages,
this score does suggest that the system has excellent overall usability when benchmarked against
other systems that have been rated using the SUS [14].

3.4 General use

Because we are also interested in how the user interacts with the system, the software system that
managed the data presentation also captured data not directly related to our hypotheses. We found
that overwhelmingly participants selected the radio button rather than the medication in the VA or
HH lists to “Enforce VA” or “Accept Home Health” during the electronic condition (radio button
Mean =11.17, SD = 2.77; selection of medication Mean = 1.50, SD = 2.23). Eleven of the participants
never selected a medication in the columns. The “Clarify” button was selected at least once by all but
two participants, (Mean = 4.22; SD = 3.61; Min = 0, Max = 12).

4. Discussion

In this study we designed and developed an electronic module for medication reconciliation be-
tween referring providers and home health. We predicted the electronic module would improve rec-
onciliation accuracy as measured by addressing discrepancies between medication lists. Consistent
with our prediction, the electronic module improved the accuracy of medication reconciliation by
increasing the number of addressed discrepancies compared to the current paper-based process.
However, contrary to our hypothesis and in contrast to a prior study [8] comparing medication lists
for electronic medication reconciliation, we found that use of our module did not reduce the overall
time to reconcile medication lists as compared to the paper-based process. The times were essen-
tially identical under the two conditions. Based on participant comments and our post-hoc analysis
of user’s exploration of the simulated record, we believe participants used the “found time” created
by making the mechanics of medication reconciliation more efficient to explore the simulated elec-
tronic medical record to determine the appropriateness of the medications. We noted that partici-
pants did not explore the patient record as extensively in the paper-based process, even though the
same simulated records were available. Specifically, providers moved between display panels (tabs)
within the simulated EHR in the electronic condition more than twice as much as in the paper con-
dition. This need for a simple and direct access to the patient record during medication reconcili-
ation is consistent with previous studies that noted providers’ desire for interoperability between
medication reconciliation tools and patient records [15].

Our hypothesis that users would perceive good usability in the electronic reconciliation module
was supported. Participants reported improved ability to detect and correct discrepancies with in-
creased confidence in the results. The standard SUS rating was recorded as “excellent” The elec-
tronic process was the preferred process and was overwhelmingly well received. A common re-
sponse was “When can I start using this?”
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We note, however, that physicians also requested several changes. A few physicians requested that
the module display the matching medications in the HH list fully (instead of with a checkmark) be-
cause they wanted to visually confirm the match. Another request called for the ability to change
medication prescriptions beyond the intended medication reconciling task (“Enforce VA’, “Accept
HH” or “Clarify”). Specifically, physicians wanted the ability to edit the dose and frequency or to re-
move the medication completely, including medications that matched on both the VA and HH lists.
This request emphasizes the need for medication reconciliation functionality to be integrated within
the EHR and the value our participants attribute to such an electronic medication reconciliation
module.

The results of our study are in concordance with others that sought to identify and increase the
salience of discrepancies between medication lists [8, 16]. Not previously explored however, we
sought to and were successful in increasing the relevancy of the medication reconciliation task by
placing it in context of a transition of care to a home health provider.

4.1 Limitations

There are limitations to our study. Even though our cases were based on real patients, the providers
in our study were unfamiliar with the patient’s records. This lack of familiarity may have caused the
providers to study the patient records more carefully than usual practice, effectively reducing the
error rate. However, we note that lack of familiarity may occur in actual practice, since in some cases
the provider reconciling the lists may not be familiar with the patient (e.g., a patient starts with a
new primary care provider after being discharged from a hospital). Generalization to real world task
performance may also be limited by participants’ awareness of being monitored, potentially leading
to a Hawthorne effect. Another potential limitation is the participants’ lack of familiarity with the
medication reconciliation module. Task performance may have been impaired because the novelty
of the module potentially affected cognitive load as participants created a mental model of module
functionality. Finally, testing at a single VA Medical Center may limit the generalizability of this
study.

4.2 Future Work.

This study revealed at least two areas requiring more work; information search and communication
between stakeholders. Our finding that participants spent more time searching beyond the informa-
tion presented in a medication reconciliation module underscores the need for additional research
that focuses on facilitating efficient information search and summarization capabilities to enrich
providers’ information space. The need for enriching the information space and efficient informa-
tion search has been noted in general Computerized Physician Order Entry (CPOE) research [17].
Specifically, there is a need to explore ways to provide efficient access to prescribing information
(e.g., who prescribed and why, how long the patient has been taking the medication, any side effects
that have been exhibited), easy access to relevant lab information and access to general information
on the medications (e.g., indications for use, formularies and side effects).

Having readily available access to this information is important as determining the reasons be-
hind specific medication utilization and discrepancies can be critical for identifying errors and en-
suring accurate medication reconciliation [18]. This raises the urgent need for addition methods
and tools to facilitate efficient and secure communication and information exchange between or-
ganizations, providers and patients.

Because providers and home health clinicians are generally not part of the same health system
and have physical distance between them, there is significant difficulty with effective communi-
cation [19]. Recognition of the need for more information is indicated by the extensive use of the
“Clarify” button. It is therefore important to develop modes of communication that ensure medi-
cation reconciliation and other care issues can be effectively and efficiently addressed.

Work in these two areas should contribute to the general need for improved decision support
user-interfaces, best practices for user interactions, and dissemination of guidelines for developing
effective EHR tools.
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In this study we found that electronic medication reconciliation can support more accurate detec-
tion and resolution of medication discrepancies than a paper-based process. The electronic module
for detection and resolution of discrepancies was overwhelmingly well received and participants re-
quested that it be incorporated into their EHR as soon as possible. In addition, physicians took ad-

vantage of the integration with the patient record to verify the appropriateness of medications.

We believe these results suggest that electronic medication reconciliation should be implemented
as a tightly integrated component of EHRs in order to support accurate and efficient patient care.
Further development and integration of electronic medication reconciliation with the capability to

communicate across settings, is warranted to improve transitions in care and patient safety.

Clinical Relevance Statement

This work is clinically relevant in that it shows the feasibility of electronic medication reconcili-
ation. This work also highlights some strengths and potential weaknesses of electronic medication
discrepancy detection and identifies future work.
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Characteristic Mean (standard deviation) Table 1

Sex 11 Females, 8 Males Partici_pant demo-
Attending/Resident 17 attending physicians, 2 residents graphics

Age 39.8 (6.1)

Years since medical school 12.3 (7.3)

Home health referral/month 8.2 (11.5)

Home health CMS 485's reviewed/month 9.9 (9.1)

Table 2 Analyses results of first two hypotheses and post-hoc hypothesis

Related Hypothesis Operationaliz- Paper cases Electronic cases F-value p-value
ation Mean (SD) Mean (SD)

Improved accuracy Unaddressed discrep- 1.55 (1.20) 0.45 (0.65) 21.9 <0.0001
ancies

Improved efficiency Time (sec) to com- 258.76 (124.4) 260.4 (158.9) 0.01 0.92
plete case

Increased search Tabs viewed within 7.1 (2.94) 15.3 (12.8) 12.4 <0.0001
record
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