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Introduction

Recent efforts to reform the healthcare delivery system
have focused on improving patient safety during transitions
of care, when patients move between healthcare providers
and settings as their conditions change during the course
of an illness (1-5). Medication errors, which represent the
most common patient safety error during care transitions
(e.g., admission, transfer, and discharge), are estimated
to harm 1.5 million people and cost at least $3.5 billion
per year. Adverse drug events are also estimated to affect
approximately 2 million hospital stays per year and prolong
the length of stay by 1.7-4.6 days (6,7). Transitions of care
pose a higher risk for medication errors due to greater
potential for communication breakdowns regarding patient
medications between healthcare settings. Over 40 percent
of medication errors are known to result from inadequate
reconciliation of patient medications during transitions of
care. In other words, many of these errors could be averted
if consistent medication reconciliation (MedRec) processes
were in place (5-7).

Federal policy emphasizes “meaningful use” of
electronic health record (EHR) MedRec

MedRec is the formal process for creating the most
complete and accurate list of a patient’s current medications.
It involves: (I) developing a list of the patient’s current
medications; (II) developing a list of medications to be
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prescribed; (III) comparing both medication lists; (IV)
making clinical decisions to continue, discontinue, or
add new medications based on the comparison; and (V)
communicating the final, updated list to the patient,
caregivers, and the next level of providers (6).

Since 2007, MedRec has been part of the Joint
Commission’s National Patient Safety Goals Program (1).
In 2011, MedRec became part of the US Centers for
Medicare and Medicaid Services (CMS) EHR “meaningful
use” requirements. Meaningful use refers to the utilization
of a certified EHR system to improve quality, safety,
efficiency, care coordination, and population health, engage
patients and families in their own health care, and reduce
health and healthcare disparities (8,9). Healthcare providers
and organizations could receive incentives for meeting
metrics for meaningful use of EHR MedRec defined by
CMS as “the process of identifying the most accurate list of
all medications that the patient is taking, including name,
dosage, frequency, and route, by comparing the medical
record to an external list of medications obtained from a
patient, hospital, or other provider” (8,9).

Healthcare organizations suffer from “limited
use” of EHR MedRec

Despite the emphasis on meaningful use of EHR MedRec at
a federal policy level, the implementation of EHR MedRec
at the healthcare provider or organizational level, is known
to be limited or inconsistent. A key barrier has been
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identified as low physician engagement, resulting in part
from a lack of professional consensus on who is responsible
for managing the patient’s medication list (e.g., hospital
physician vs. clinic/community physician) (4,10). In general,
physicians are also known to be resistant to discontinuing a
medication (on the list), that they did not originally order.
Additionally, within the context of the hospital organization,
the division of roles and responsibilities related to EHR
MedRec across various practitioner groups, i.e., multiple
physicians, pharmacists, and nurses, is often unclear,
leading to greater potential for medication errors (10-13).
Many recent studies that have echoed these concerns,
have found that despite continuous improvements to the
MedRec functionality on EHR systems over time, many
hospitals continue to use partially paper-based processes
during transitions of care (11,14). In other words, there is

“work

a tendency on the part of healthcare providers to
around” the EHR system and communicate changes in
medication lists directly to the patient or caregiver, resulting
in “limited use” of the EHR MedRec functionality, as

opposed to “meaningful use”.

Challenges with EHR MedRec from the
healthcare provider perspective

Studies that have examined challenges in EHR MedRec
from the provider perspective, have identified various
types of issues, including care coordination issues,
patient education issues, ownership issues, process issues,
information technology issues, training issues, workflow
misalignment issues, resource issues, and documentation
issues (4,10,12,14-16). Care coordination issues may result
from (I) lack of arrangements for post-discharge follow-up
to monitor interactions of new medicines with the patient’s
existing medications, or from (II) pharmacists not being
able to meet patients at the time of discharge to educate
patients and reconcile medications before they leave the
hospital and return to the community. On the hand, patient
education issues may arise from patients not understanding
when one medication on their list is being replaced by
another (e.g., in the case of beta-blockers). These types
of patient comprehension issues in turn, could prevent
healthcare providers from being able to compile a complete
and accurate medication list at the time of patient arrival
(which in turn, could affect the accuracy of the medication
list upon discharge).

Ownership issues may result from an absence of
consensus regarding which provider is responsible for
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reconciling or discontinuing drugs on the medication list.
For example, a beta-blocker on hospital formulary may
have been ordered to replace the beta-blocker that the
patient normally takes at home, however, the former drug
may not have been discontinued at discharge. The presence
of both beta-blockers on the discharge medication list in
turn, creates potential for an adverse outcome through drug
duplication. Even within the hospital setting, the absence
of clarity related to roles & responsibilities, may prompt
multiple practitioners (nurses, pharmacists, physicians) to
check-off that they each completed the MedRec process.
However, in the absence of ownership, nobody could be
held accountable for ensuring a complete and accurate
medication list, a problem that could simultaneously result
in multiple “active” lists within the EHR system and
dissatisfied patients (from being questioned about their
medications by multiple providers during the course of a
single hospital stay). Process of care issues may result from
MedRec not being performed during the course of hospital
stay (to update the medication list developed at admission
based on new information obtained from family members),
which in turn, has potential to affect the accuracy of the
discharge medication list.

Information technology-related issues may arise from
lack of EHR interoperability across hospitals within
the local community, while workforce training issues
may arise from all providers not fully understanding the
importance of continuously updating the medication list
for ensuring patient safety after discharge and preventing
readmissions resulting from medication errors. Workflow
issues may occur if the medication history is not recorded
comprehensively in a busy clinic, leading to inaccurate
medication information being inputted into the patient’s
EHR. Likewise, resource issues may occur if there is a
shortage of staff to assist with MedRec during discharge,
while documentation issues may occur if the medication
list is lacking essential details related to medication names,
types, routes, and dosages.

Broader issue of “absence of shared
understanding” related to EHR MedRec among
providers

A key insight from the above discussion on challenges
encountered by practitioners in context of EHR MedRec, is
that these challenges are reflective of a broader underlying
problem—the absence of shared understanding across
multiple provider subgroups in regard to: (I) why EHR
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MedRec is necessary, i.e., its value in preventing errors and
promoting safety; (II) what the responsibilities are of each
provider subgroup in the EHR MedRec process; (I1I) how
the EHR MedRec system is being used by other provider
subgroups (15).

Need for shared understanding of the value of
EHR MedRec to promote meaningful use

Insights gained from the discussion on challenges
experienced by providers in the context of EHR MedRec,
suggest that meaningful use of EHR MedRec requires
a foundation of inter-professional learning and shared
understanding of the value of EHR MedRec in preventing
errors and promoting patient safety. According to the
“professional complex systems” framework, a knowledge
sharing network in which senior leaders within a healthcare
organization, play a proactive role in promoting “tacit
knowledge exchange” across professional subgroups, could
be effective in enabling collective (inter-professional)
learning and practice change (e.g., EHR meaningful use)
(17-20). In the context of EHR MedRec, an example of tacit
knowledge exchange would be a community nurse sharing
with a hospital physician how a clinic patient ended up being
readmitted to the hospital, as a result of an overdose of
beta-blocker medication (which in turn, resulted from not
discontinuing the hospital formulary beta-blocker on the
patient medication list at discharge when a home version was
present). The exchange of tacit knowledge among healthcare
providers in turn, has the potential to: (I) establish a direct
connection between gaps in (EHR MedRec) practices and
adverse patient outcomes; and thereby (II) underscore the
importance of following best practices in EHR MedRec.
Understanding the direct linkages between provider
practices and their consequences for patients, could help to
increase provider engagement in addressing issues related
to EHR MedRec, which in turn, could provide a foundation
for providers to learn collectively, and change their practices,
ultimately leading to more meaningful use of the MedRec
functionality on the EHR.

Transitioning from “limited use” to “meaningful
use” of EHR MedRec

In recent years, health services researchers have drawn
upon the “professional complex systems” framework to
design systems for inter-professional learning related to
EHR MedRec best practices (and shared understanding
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of the value of EHR MedRec for patient safety), to enable
transition from “limited use” of EHR MedRec technology
to “meaningful use”. In one academic health center, a
leader-moderated knowledge sharing system related to
EHR MedRec was developed to enable practitioners to
engage in tacit knowledge exchange on issues related to
EHR MedRec and benefit from collective learning of best
practices. The latter in turn, helped to develop shared
understanding of the link between EHR MedRec practices
and patient outcomes, which in turn paved the way for more
meaningful use of the EHR MedRec functionality (21-24).

For example, the knowledge sharing system developed
at this institution, helped to facilitate tacit knowledge
exchange and collective inter-professional learning with
respect to the EHR MedRec best-practice of “consistent
importation of the external Rx history into the EHR system
at the start of patient encounters”. This best-practice in
turn, corresponds to a broader set of best-practices targeted
towards improving communication across the continuum of
healthcare providers regarding the patient’s medication list.
“External Rx history import” in turn, refers to providers’
practice of importing the history of medications filled at
the patient’s pharmacy, early in the patient encounter, by
activating the Rx history command on the EHR system.

To elaborate on the process, inter-professional
knowledge exchange related to “external Rx history
import” began with a problem statement from a nurse in
the emergency department (ED), that it was challenging
to obtain an accurate medication history upon a patient’s
arrival in the ED, to compile an accurate active medication
list. Another nurse from the ambulatory setting replied
suggesting use of the “external Rx history import,”
functionality within the EHR, to obtain the current
medication list from the patient’s pharmacy. There was
however, some pushback to this suggestion from both the
original emergency nurse who argued that the list generated
by the external Rx function could not be trusted and a
cardiologist (physician) who argued that relying solely on
this functionality in the absence of physical pill bottles
from the patient would provide unreliable and incomplete
information. There were however, others who responded
to the push-back with problem-solving statements. For
example, a hospitalist argued that even if the list from
external Rx may not be comprehensive, it could provide
a starting point for discussing the active medication list
with the patient or caregiver. Another Medical Informatics
physician leader then responded with I'T system education
related to the external Rx history option on the EHR.
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1. At the start of any effort to implement
best practices, create a knowledge
sharing mechanism to discuss "tacit"
issues & solutions, among a critical mass
of providers expected to implement
practice changes

3. Create shared understanding of the
value of best practices (link between
practices and outcomes), to gain provider
engagement in changing practices, before
embarking on IT-training of providers to
address sociotechnical challenges

5. Enable champions for change to
emerge from among providers, to voice
the need for culture change needed

for best-practice implementation; and
reinforce these messages with proactive
communication from senior leadership

2. Conduct proactive, periodic
communications from senior leadership
on benefits of adhering to best practices
and consequences of not adhering to
them

4. Develop capacity to collect, analyze,
and disseminate data on best-practice
measures among providers to promote a
scientific (research-based) approach to
learning and improvement

6.Create a “learning health system", by
synthesizing lessons learned to facilitate
“collective learning (a-ha) moments"
across provider subgroups and care
settings; and encourage providers to
spread the learning within the broader
institution

Figure 1 Evidence-based strategies for enabling meaningful use of EHR MedRec technology. EHR, electronic health record; MedRec,

Medication reconciliation.

There were also best-practice assertions highlighting the
fact that performing external Rx history import would
at the very least enable providers to obtain an initial list
of prescriptions to begin a discussion regarding what the
patient was actually taking.

One of the leader moderators then helped to reinforce
these best-practice assertions, by providing real-time
examples of how timely use of the external Rx history
option may have helped to avert dosing errors resulting
from verbal orders. At this juncture, a pharmacist made a
culture change assertion, urging physician colleagues to not
allow “the ideal to interfere with the good or the better”.
In this case, the argument from the pharmacist, was that
when prescribers fail to reconcile medications by claiming
insufficient information, in effect, they are deciding to
“do nothing”. These discussions then culminated in a
collective learning (a-ha) moment summarized by the
leader-moderators of the knowledge sharing system, i.e.,
that leveraging the external Rx history import function to
incrementally improve the accuracy of the patient’s active
medication list, could go a long way in helping to reduce
medication errors during transitions of care.

The aforementioned dynamics of inter-professional
knowledge exchange and collective learning in turn,
coincided with a distinct improvement trend in the
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proportion of external Rx history import among patients
undergoing treatment for congestive heart failure within
the health system, and specifically, within the “medicine
service lines” that participated in the knowledge sharing
system established at the institution. This in turn, helped to
infer these systematic efforts from health system leadership,
to promote inter-professional learning related to EHR
MedRec best practices and shared understanding of the
value of those best practices in preventing errors, which can
in fact help to promote meaningful use of EHR MedRec
technology.

Evidence-based management strategies for
meaningful use of EHR MedRec

The body of research discussed earlier, has helped to
identify evidence-based management strategies for
inter-professional learning and change in the context of
meaningful use of EHR MedRec. These strategies are
summarized in Figure 1 (15,21-24).

An article featured in this issue by Petry ez al. entitled
“Medication reconciliation and pharmacogenetic reviews:
the importance of an accurate medication list” helps to
reinforce the value of these evidence-based management
strategies by describing how institutional efforts to

Pharmacogenet Res Per Med 2021 | https://dx.doi.org/10.21037/prpm-21-25



Pharmacogenomics Research and Personalized Medicine, 2021

improve the EHR MedRec workflow, could go a long way
in improving medication list accuracy (and preventing
medication errors) (25). The article describes how the
introduction of a dedicated team of student pharmacists in
the EHR MedRec workflow within a precision medicine
preemptive screening program at an institution, helped to
significantly improve the accuracy of patient medication
lists at admission and discharge. Results of the intervention
served to highlight the value of having a dedicated team
of student pharmacists for MedRec in precision medicine,
which in turn, can serve to promote shared understanding
among providers, of the value of accurate medication
lists on the EHR, in preventing medication errors and
optimizing patient outcomes in precision medicine.

Conclusions

This article helped to understand how healthcare
organizations could strive to create shared understanding
of the value of EHR MedRec across multiple professional
subgroups, by developing systems for knowledge sharing
and collective learning related to best practices in EHR
MedRec, and by highlighting the potential of these
practices to prevent errors and promote safety. The
discussion of lessons learned from this body of research
in turn, helps to reinforce previously identified change-
management strategies for enabling meaningful use of the
MedRec functionality within EHR systems in healthcare
organizations.
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