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Purpose. High-quality medication reconciliation reduces medication
discrepancies, but smaller hospitals serving rural patients may have
difficulty implementing this because of limited resources. We sought
to adapt and implement an evidence-based toolkit of best practices
for medication reconciliation in smaller hospitals, evaluate the effect
on unintentional medication discrepancies, and assess facilitators and
barriers to implementation.

Methods. We conducted a 2-year mentored-implementation quality im-
provement feasibility study in 3 Veterans Affairs (VA) hospitals serving rural
patients. The primary outcome was unintentional medication discrepancies
per medication per patient, determined by comparing the “gold standard”
preadmission medication history to the documented preadmission medi-
cation list and admission and discharge orders.

Results. In total, 797 patients were included; their average age was
68.7 years, 94.4% were male, and they were prescribed an average of 9.6
medications. Sites 2 and 3 implemented toolkit interventions, including
clarifying roles among clinical personnel, educating providers on taking a
best possible medication history, and hiring pharmacy professionals to ob-
tain a best possible medication history and perform discharge medication
reconciliation. Site 1 did not implement an intervention. Discrepancies im-
proved in intervention patients compared with controls at Site 3 (adjusted
incidence rate ratio [IRR], 0.55; 95% confidence interval [Cl], 0.45-0.67)
but increased in intervention patients compared with controls at Site 2
(adjusted IRR, 1.22; 95% CI, 1.08-1.36).

Conclusions. An evidence-based toolkit for medication reconciliation
adapted to the VA setting was adopted in 2 of 3 small, rural, resource-limited
hospitals, resulting in both reduced and increased unintentional medica-
tion discrepancies. We highlight facilitators and barriers to implementing
evidence-based medication reconciliation in smaller hospitals.

Keywords: hospital medicine, medication reconciliation, patient safety,
quality improvement, rural health, veterans
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atients are vulnerable to adverse

drug events (ADEs), or harm due
to medications, during care transitions.
ADEs occur in 5% to 40% of hospitalized
patients and 11% to 19% of patients after
discharge.'* Unintentional medication
discrepancies, or unexplained differ-
ences in medication regimens across
sites of care, are associated with ADEs.
Discrepancies are documented in 67% of
patients at admission and 40% of patients
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at discharge, with patients taking more
than 5 medications at increased risk
for medication discrepancies.”® In one
study within the Department of Veterans
Affairs (VA), 60% of veterans were found
to have one or more medication discrep-
ancy.’ Further, veterans living in rural
areas are less likely to use clinical phar-
macy services than those living in urban
areas, contributing to a higher risk of dis-
crepancies and ADEs."
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Medication reconciliation is the
process of identifying and providing
the most accurate medications for a pa-
tient anywhere in the healthcare system
to resolve medication discrepancies
and prevent downstream ADEs." It is
required by the Joint Commission at
all transitions of care across all sites of
care.”” However, significant variation
in the quality of medication reconcili-
ation persists.” In 2008, VA started the
Medication Reconciliation Initiative, a
national program to track compliance
with medication reconciliation require-
ments."* VA facilities must align their
medication reconciliation practices to
meet both Joint Commission and in-
ternal requirements, but implementing
evidence-based best practices for in-
patient medication reconciliation has
been difficult to initiate and sustain
across healthcare systems.'

To address these challenges, the
Multi-Center Medication Reconciliation
Quality Improvement Study (MARQUIS,
conducted 2011-2014) used amentored-
implementation approach to test an evi-
dence-based toolkit of best practices for
inpatient medication reconciliation at
5 hospitals, including one VA hospital.
In a mentored-implementation design,
mentors, who have content and quality
improvement (QI) expertise, guide local
teams in conducting a QI project and
implementation.'* For hospital units
implementing toolkit interventions, po-
tentially harmful unintentional medica-
tion discrepancies were reduced by 8%
per month.'""

In2014, the Medication Reconciliation
Initiative hosted an online conference
to disseminate MARQUIS results, which
generated interest in conducting a sim-
ilar study in VA hospitals. The objective
of the Rural VA Multi-Center Medication
Reconciliation Quality Improvement
Study (R-VA-MARQUIS) was to imple-
ment the MARQUIS evidence-based
toolkit of best practices for inpatient med-
ication reconciliation in 3 VA hospitals
serving rural veteran populations using
a mentored-implementation design.
The MARQUIS toolkit and implemen-
tation manual were adapted to the VA
context, the effect of the intervention on

KEY POINTS

¢ Medication reconciliation
is key to reducing medi-
cation discrepancies. An
evidence-based toolkit of
best practices for medication
reconciliation was adapted to
Veterans Affairs (VA) hospitals.

¢ With guidance from distance
mentors, 2 of 3 VA hospitals
serving rural veterans imple-
mented toolkit interventions.
One site significantly reduced
unintentional medication
discrepancies.

e Facilitators of implementation
and intervention effectiveness
included institutional support
and physician engagement.

unintentional medication discrepancies
was measured, and facilitators and bar-
riers to implementation were assessed.

Methods

R-VA-MARQUIS was a 2-year QI
feasibility study from October 2014 to
September 2016 funded by the Veterans
Health Administration (VHA) Office of
Rural Health.

Context. The only requirement
for eligibility was that the hospital pro-
vided care for a majority rural or highly
rural veteran population; of note, 54
of 168 (32%) VA medical centers meet
this classification.?® To classify veterans
as rural or highly rural, the VA uses the
rural-urban commuting area codes,
which are based on population density
at the census tract level.? We recruited
VA medical centers to participate in this
study; all 3 participating sites volun-
teered and were the only sites to vol-
unteer. Each site assembled a QI team
during the study’s first quarter with
variable representation from hospi-
talist physicians, pharmacists, nurses,
quality managers, QI specialists, and
information managers.
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Site assessments. At base-
line, QI teams completed assessments
of their initial aims, processes, and
gaps. In year 1, mentors completed a
2-day site visit to observe medication-
reconciliation processes and un-
derstand the local context. Mentors
triangulated data from the baseline
assessments, processes, and observa-
tions. They then incorporated the local
team’s ideas on feasibility and gener-
ated prioritized toolkit interventions
to implement at each site. In year 2,
mentors completed site visits to ob-
serve interval changes in medication-
reconciliation practices, identify next
steps in the improvement cycle, and
assess facilitators and barriers to
implementation.

Intervention: Mentored imple-
mentation. Mentored implementation
is often used in resource-constrained
settings with limited local expertise or
capacity.'*!"* We used two distance
mentors—a hospitalist and a pharma-
cist; both mentors had expertise in med-
ication reconciliation and QI, as well as
extensive experience working clinically
within the VA system. Mentors guided
the QI teams in implementing interven-
tions from the evidence-based toolkit
via monthly phone calls with each site to
assess progress, troubleshoot barriers,
and monitor data collection.

Intervention: R-VA-MARQUIS
toolkit. The original MARQUIS toolkit
and implementation manual are based
on a systematic review of inpatient
medication reconciliation interven-
tions shown to reduce medication dis-
crepancies.® The manual reviews key
QI principles and contains guidance
on pre-implementation assessment
and planning.'® The 11 evidence-based
toolkit interventions are framed as a
standardized functional goal (e.g., “Train
personnel to perform discharge medi-
cation reconciliation”) (eAppendix A).
This allows for flexibility and adaptation
of toolkit interventions to the local site
context. For R-VA-MARQUIS, we adapted
the MARQUIS toolkit and implementa-
tion manual to the VA setting to include
sources of medication information and
resources unique to the VA (Table 1).
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Table 1. Adaptations of MARQUIS Implementation Manual and Toolkit for Use in R-VA-MARQUIS?

Domain

MARQUIS

Adaptation for R-VA-MARQUIS

Definitions and regulations

Joint Commission definition of
medication reconciliation

Inclusion of VA definition of medication rec-
onciliation, directives, and metrics

Literature review

Most articles cited were based on
non-VA data

Addition of VA-specific medication error data

Assembling the quality improvement
team

Members from executive leadership,
team leader, QI leader, clinical cham-
pion, frontline staff

Inclusion of staff from systems redesign,
HIMS, medication reconciliation point of
contact

Data collection

QuesGen software (QuesGen Systems
Inc., Burlingame, CA)

VA version of REDCap

Intervention component: taking a best
possible medication history, sources
of preadmission medication informa-
tion

General instructions to use pharmacy
info, pill bottles, patient-
owned lists, paper and electronic med-
ical record sources

Identified all possible sources of medication
information in the VA’s electronic medical
record, including remote medications (dis-
pensed at other VAs), non-VA medications,
recently discontinued or expired

Intervention component: patient-
owned medication lists

Examples of paper and electronic forms
from non-VA hospitals and commercial
vendors

Links to My HealtheVet, a patient portal con-
taining medication lists

Intervention component: discharge
documentation and counseling

Encouraged use of tailored templates for
discharge medication lists

Inclusion of lowa City VA's discharge docu-
mentation improvement project; forwarding
of discharge documentation to other VA
providers

Intervention component: HIT

Option to implement or improve software
to assist with the medication reconcili-
ation process

Unable to change health information tech-
nology functionality within VA’s electronic
health record, computerized patient record
system

Resources

Mostly from non-VA hospitals and com-
mercial vendors

Provided links to:

* PBM Medication Reconciliation Initiative’s
SharePoint

* PBM web-based medication reconciliation
training module

¢ \Videos developed by the Portland VA Of-
fice of Applied Clinical & Implementation
Sciences

¢ VA Enhanced Discharge Planning Taskforce

Affairs.

aEMR = electronic medical record, HIMS = health information management service, HIT = health information technology, MARQUIS = Multi-
Center Medication Reconciliation Quality Improvement Study, PBM = Pharmacy Benefits Management, QI = quality improvement, REDCap =
Research Electronic Data Capture, R-VA-MARQUIS = Rural VA Multi-Center Medication Reconciliation Quality Improvement Study, VA = Veterans

Data collection and outcome
measures. Study pharmacists ran-
domly selected patients admitted to
the general medicine service at their
site during the prior 24 hours using a
random number table. The primary out-
come measure was total unintentional
medication discrepancies per medica-
tion per patient. We used this measure
to normalize the discrepancy results
for the number of medications a pa-
tient was taking and to allow for com-
parison across patients taking different
numbers of medications. Independent
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of the intervention at each site, a study
pharmacist interviewed the patient or
caregiver to obtain a “gold standard”
medication history using the systematic
method termed best possible medica-
tion history (BPMH), which involves col-
lecting medication information from two
reliable sources.®'' Study pharmacists
then compared the gold standard med-
ication history with the medical team’s
documented preadmission medication
list, admission orders, and discharge or-
ders to determine if a discrepancy was
present. Discrepancies were classified

NUMBER 2 | JANUARY 15, 2020

as unintentional if an explanation was
not documented or justified based on
the clinical scenario; study pharmacists
reviewed documentation and spoke to
the clinical team, if needed, to make this
determination. To ensure that uninten-
tional medication discrepancies were
identified and categorized consistently,
the mentors provided baseline training,
held monthly calls with each site’s study
pharmacist, and observed study phar-
macists’ data collection at site visits.
Each medication could be dis-
crepant at admission and discharge.
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Furthermore, each unintentional dis-
crepancy could be due to a history error
in the preadmission medication list or
reconciliation error (e.g., forgetting to
restart a medication at discharge that
was intentionally held at admission).
Unintentional medication discrepancies
based on timing (admission, discharge)
and type (history, reconciliation) were
secondary outcomes. Study pharmacists
at each site were trained by the coordi-
nating center in how to take a BPMH and
to identify medication discrepancies.

Each site collected unintentional
medication discrepancy data for dif-
ferent patient groups, depending on
local resources. Site 1 only collected
data for a control group. Site 2 col-
lected data on two groups—control
(preintervention and concurrent) and
intervention groups. Site 3 collected
data on only preintervention and
postintervention patients because their
interventions were deployed hospital-
wide, preventing data collection for a
concurrent control group.

Patient demographics, total number
of medications, hospital length of stay,
and history of admission in the prior
year were abstracted from the elec-
tronic medical record and recorded in
VA Research Electronic Data Capture.*

Program evaluation. We used the
following sources to inform our program
evaluation: baseline site assessments,
questionnaires completed by local QI
teams, observations from yearly site
visits, and detailed notes from monthly
site phone calls and semistructured
interviews of QI teams and executive
leaders. We evaluated the detailed inter-
view notes and other sources to identify
facilitators and barriers to intervention
effectiveness and implementation at
each site related to personnel, pro-
cesses, and institutional factors. We also
looked to these sources to elicit themes
related to caring for rural veterans.

Analysis.  Descriptive statistics
were used to summarize patient char-
acteristics. Unintentional medication
discrepancies per medication per pa-
tient (total, types) were compared be-
tween control and intervention groups
for each site using Wilcoxon rank sum

test. We performed Poisson regression
of unintentional medication discrepan-
cies per patient by patient type (control
or intervention) with total number of
medications as the offset and adjusted
for age and prior admission, both of
which have been associated with medi-
cation discrepancies.® We modeled data
from sites 2 and 3 separately to study the
effect of each site’s interventions. To de-
termine the collective effect of the study,
we modeled combined data for sites 2
and 3. Additionally, average number
of unintentional medication discrep-
ancies per medication per patient for
each site over time were plotted on Xbar
charts, statistical process control charts.
Statistical process control charts were
plotted using Microsoft Excel version
15.0 (Microsoft Corporation, Redmond,
WA) with the QI Macros add-in
(KnowWare International, Inc., Denver,
CO). Statistical analyses were completed
using Stata Statistical Software (Release
14, StataCorp LP, College Station, TX).

This study was determined to be
human subject research exempt by the
institutional review board at the coordi-
nating center.

Results

Pre-implementation. Site 1is a
102-bed facility located in the Southeast
United States with an academic affil-
iation. The site leader was a clinical
pharmacist; the team had no formal QI
training. At baseline, physicians were
responsible for admission medication
reconciliation with intermittent phar-
macy assistance, and a dedicated nurse
was involved in discharge medication
reconciliation.

Site 2 is a 70-bed facility located in
the Midwest with an academic affilia-
tion. Site leaders were a clinical phar-
macist and physician; the team had
prior QI training. At baseline, nurses
documented admission patient medi-
cation histories with varying complete-
ness. A standardized pharmacist-driven
discharge-medication reconciliation
and counseling process was in place at
baseline.

Site 3 is a 21-bed facility in the
Southwest with 6 hospitalists who staff
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an inpatient service. The site leader
was a patient safety manager; the team
had no prior QI training and no inpa-
tient clinical pharmacist. At baseline, a
standardized discharge process did not
exist. However, existing daily interdisci-
plinary care coordination huddles were
a strength.

All sites had 3 common deficits in
their baseline inpatient medication rec-
onciliation practices: (1) role clarity for
clinicians was lacking (e.g., physicians,
nurses, and pharmacists), (2) sites did
not consistently collect a BPMH, and
(3) risk stratification to identify patients
at high-risk for medication discrepan-
cies was not used routinely.

Implementation:Interventions.
Sites 2 and 3 successfully imple-
mented multiple toolkit interventions
(eAppendix A). Both sites clarified
roles and responsibilities of clinicians
regarding medication reconciliation
and trained personnel on how to take a
BPMH. Site 2 hired pharmacy students
(MARQUIS techs) to take admission
BPMHs from patients and trained pro-
viders to use the teach-back technique
for patient education at discharge.
Pharmacy students were trained in how
to obtain BPMH by inpatient clinical
pharmacists and were provided pocket
cards for reference when obtaining
BPMH. Staff pharmacists precepted
the students, providing supervision
and cosigning their documentation.
Site 2 also created a risk stratification
tool to identify patients at high risk of
medication-related problems to more
efficiently deploy pharmacy resources
(Figure 1C). Site 3 trained a newly hired
pharmacist to perform high-quality
discharge-medication reconciliation,
including the use of teach-back, and
implemented discharge documenta-
tion based on improvements tested at
the Towa City VA (Table 1). Site 3 also
developed social marketing tools to en-
courage patients to keep updated med-
ication lists (Figure 1D). Site 1 did not
implement any toolkit interventions.

Patient characteristics. In
total, 797 patients were included
(Table 2). The majority (94.4%) were
male; mean + S.D. age was 68.7 +
131
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Figure 1. Average total unintentional medication discrepancies per medication per patient by site, patient type, and pe-
riod of study. The Xbar charts include a time series graph and central control limit (process mean) with upper and lower
control limits (3 standard deviations [99% confidence interval] from process mean for each time period). Each data point
represents the weighted average total unintentional medication discrepancies per medication per patient over a 2-week
period. Using these charts, the average performance of the process —unintentional medication discrepancies per medica-
tion per patient—and the variation about the average level can be evaluated.
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12.3 years. Median length of stay was
3 days (interquartile range [IQR],
2-5 days). Veterans took a mean *
S.D. of 9.6 + 5.5 medications. Overall,
45.5% of patients had >1 admission in
the previous year. Control and inter-
vention patients were similar within
each site, except at site 3 where con-
trol patients used more medications
compared with intervention patients
(mean + S.D., 10.6 + 5.3 versus 7.0 +
4.3; p<0.001).

Postimplementation: Uninten-
tional medication discrepancies.
At site 1, where no interventions were
implemented, unintentional medi-
cation discrepancies remained stable
over time (Figure 1A).

Atsite 2, median total unintentional
medication discrepancies per medi-
cation per patient were significantly
higher in the intervention group (0.33;
IQR, 0.16-0.50), compared with the
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control (0.23; IQR, 0.11-0.47; p = 0.031)
(Table 3). In adjusted analysis, we
found a 22% increase in unintentional
medication discrepancies per medica-
tion per patient in intervention com-
pared with control patients (adjusted
incidence rate ratio [IRR], 1.22; 95%
confidence interval [CI], 1.08-1.36).
Because the intervention group had
higher discrepancies, an Xbar chart was
used to determine if there were trends
in unintentional medication discrepan-
cies within this group over time; none
were demonstrated (Figure 1C).

At site 3, median total uninten-
tional medication discrepancies per
medication per patient were signif-
icantly reduced in the intervention
group (0.20; IQR, 0-0.40) compared
with the control group (0.31; IQR,
0.15-0.67; p = 0.039). In adjusted anal-
ysis, unintentional medication dis-
crepancies per medication per patient

NUMBER 2 | JANUARY 15, 2020

were reduced 45% in intervention
compared with control patients (ad-
justed IRR, 0.55; 95% CI, 0.45-0.67). All
types of discrepancies per medication
per patient were significantly reduced
(eAppendix B). Following intervention
implementation, unintentional medi-
cation discrepancies remained within
statistical control; this improvement
was sustained and variation was re-
duced for the remainder of the study
(Figure 1D).

When data from sites 2 and 3 were
combined, we found no difference in
unintentional medication discrep-
ancies per medication per patient in
preintervention (control) (median,
0.25; IQR, 0.10-0.47) compared with
postintervention patients (median,
0.25; IQR, 0.08-0.44), with an adjusted
IRR of 1.04 (95% CI, 0.92-1.17). We
present additional data on the timing
and type of unintentional medication
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Table 2. Patient Characteristics at 3 Sites by Patient Type (Control or Intervention)?

mean + S.D.P

Site 1 Site 2 Site 3
Total Control Control Intervention Control Intervention

Characteristics n =797 n =227 n =154 n =161 n=26 n =229
Male, % 94.4 96.8 91 98 96 92.1
Age (yr), mean + S.D. 68.7 +12.3 69.0 + 13.8 65.9+12.6 68.4 +11.9 71.8+9.2 70.2 +11.3
Length of stay (days), 3 (2-5) 3 (2-6) 2 (1-4) 2 (1-4) 3.5 (2-5) 3 (2-5)

median (IQR)
Hospitalized in the prior 45.5 26.0 58 49 69 45.8

year, %
Number of medications, 9.6+55 9.6+5.0 11.1+£55 11.9+6.1 10.6 £ 5.3 7.0+43

intervention (postintervention) groups

alQR = interquartile ranges. Site 1 = control group only; site 2 = concurrent control and intervention groups; site 3 = control (pre-intervention) and

°From gold standard medication history collected at admission, does not include supplies.

Table 3. Unintentional Medication Discrepancies and Incidence Rate Ratios of Unintentional Medication
Discrepancies per Medication per Patient?

Unintentional medication
discrepancies per medication

Unadjusted incidence

Adjusted incidence rate

Study site per patient, median (IQR) rate ratio (95% CI)° ratio (95% CI)®
Site 1 0.43 (0.17-0.67) N/A N/A
Site 2
Control 0.23 (0.11-0.47) Ref Ref
Intervention 0.33 (0.16-0.50) 1.18 (1.06-1.33) 1.22 (1.08-1.36)°
Site 3
Control 0.31 (0.15-0.67) Ref Ref
Intervention 0.20 (0-0.40) 0.60 (0.49-0.73) 0.55 (0.45-0.67)°

Sites 2 and 3 combined

Control, pre-intervention)

0.25 (0.10-0.47) Ref

Ref

Intervention,
postintervention

0.25 (0.08-0.44)

1.00 (0.89-1.13)

1.04 (0.92-1.17)°

2Cl = confidence interval, IQR = interquartile range, N/A = not applicable.

PPoisson regression: total unintentional medication discrepancies per patient (dependent variable), patient type—control or intervention
(independent variable), total number of medications (offset variable).

°Adjusted for age and history of admission within year prior to study hospitalization.

9Adjusted for age, history of admission within year prior to study hospitalization, and study site.

discrepancies per medication per pa-
tient by site in eAppendix B.
Postimplementation: Program
evaluation. We present results from
our program evaluation in Table 4, in-
cluding facilitators and barriers related
to personnel, processes, and institu-
tional factors. At sites 2 and 3, senior

leadership support and interdiscipli-
nary engagement were integral to the
implementation efforts. At site 2, com-
mitted pharmacy leadership and a
dedicated pharmacist medication rec-
onciliation coordinator also aided their
work. The effectiveness of site 3’s inter-
ventions, specificallypharmacist-driven

AM J HEALTH-SYST PHARM |
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discharge-medication  reconciliation
and patient counseling, were bolstered
by daily interdisciplinary huddles and
audit and feedback to providers.

All sites identified the barriers
of time constraints of clinicians and
competing mandates at the institu-

tional level. At site 1, the lack of senior
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PRACTICE

Medication reconciliation was a high priority, empha-

Site achieved culture shift through social marketing

and patient education campaign to promote

Institutional motivation to be in compliance with

EPRP measures for medication reconciliation

Competing mandates may impede ongoing work in

Limited resources to hire new or reallocate existing

staff to expand intervention to performing medica-
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leadership support and a physician
champion were the primary barriers
to implementing an intervention. At
site 2, they had trouble integrating the
pharmacy technicians’ BPMHs into the
clinicians’ workflow prior to ordering
medications, sporadically checked
the quality of pharmacy technicians’
BPMHs, and had limited coverage.
Although site 3 successfully reduced
unintentional medication discrep-
ancies, their newly hired inpatient
clinical pharmacist contended with
increasing clinical demands during
implementation.

Medication reconciliation is-
sues specific to rural veterans.
Allsitesidentified specificissuesrelated
to medication reconciliation for rural
veterans. Rural veterans often see pro-
viders and obtain medications outside
the VA system, presumably because the
closest VA facility may be far from their
home and/or they maintain a primary
care provider in their community. This
observation is timely and relevant, as
the Veterans CHOICE Act to expand
community access for veterans became
law 6 months prior to our project’s
start.* As a result, obtaining medica-
tion information from outside sources
is critical to creating a BPMH for these
patients. An additional rural-specific
extensive postdischarge
travel arrangements requiring precise
timing of discharge counseling.

issue was

Discussion

In this feasibility study, our first step
was adapting the previously studied
MARQUIS toolkit and implementation
manual to the VA setting. Using a men-
tored implementation framework, 2 of
3 sites implemented evidence-based
interventions from the toolkit, and 1
site improved unintentional medica-
tion discrepancies per medication per
veteran. R-VA-MARQUIS results indi-
cate that an evidence-based toolkit of
best practices in medication recon-
ciliation can be deployed in smaller,
resource-limited hospitals. However,
additional study is needed about the
effectiveness of the toolkit in a wider
sample of hospitals.
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Our study had results comparable
to those of the original MARQUIS,
the largest mentored-implementation
study of best practices for medication
reconciliation. In MARQUIS, 4 of 5 sites
implemented toolkit interventions; 3
sites reduced potentially harmful un-
intentional medication discrepancies."
Although our primary outcome was
unintentional medication discrepan-
cies, these are known to correlate with
potentially harmful discrepancies.*

Prior studies have shown that
pharmacy-driven medication reconcili-
ation processes and patient counseling
at discharge can reduce unintentional
medication discrepancies and prevent-
able ADEs.?"* Site 3’s reduction in unin-
tentional medication discrepancies after
hiring an inpatient clinical pharmacist
and implementing a pharmacy-driven
discharge-medication  reconciliation
and counseling process reinforces the
importance of this type of interven-
tion. Site 2’s results differed from those
in a prior study in which unintentional
medication discrepancies were reduced
after implementing pharmacy techni-
cians to obtain admission medication
histories.*® The other study’s pharmacy
technicians were closely supervised by
pharmacists, which was inconsistently
done at our site 2 and may have con-
tributed to our results. Additionally, the
pharmacy technicians’ BPMH were not
consistently integrated into the clin-
icians’ workflow to inform admission or
discharge medication orders, which was
a barrier to intervention effectiveness.

The factors contributing to suc-
cessful implementation—institutional
and senior leadership support, align-
ment with institutional priorities,
physician engagement, teamwork, in-
terdisciplinary coordination, and em-
phasis on patient safety—are similar
to previously reported facilitators.®
The common barriers to implementa-
tion are echoed in a prior mentored-
implementation study, including time
constraints of staff and perceived lower
priority of the project institutionally. If
the toolkit is adopted by hospitals with
large rural populations, future iter-
ations must address the specific issues

in caring for rural patients including
the need for greater coordination at
discharge to accommodate travel and
to gather medication information from
outside sources.

The divergent findings of increased
medication discrepancies at one site
for intervention patients could be ex-
plained in several ways. First, even ev-
idence-based interventions may have
unintended consequences when im-
plemented in different settings, espe-
cially complex ones like medication
reconciliation. Second, site 2, which had
increased discrepancies after interven-
tion, had a lower baseline rate of medi-
cation discrepancies per medication per
patient and, thus, were at greater risk for
regression to the mean. That is, site 2’s
process may have been better at the be-
ginning of the intervention, which made
it more difficult to improve. This finding
underscores a limitation of single-site
studies in which baseline rates of med-
ication discrepancies may be high,
making it easier to show improvement.

Strengths. R-VA-MARQUIS used
evidence-based interventions and men-
tored implementation, an effective QI
approach.'5?> We targeted smaller hos-
pitals, which are infrequently included
in multisite studies. Additionally, the
mentors understood VA-specific struc-
tures and challenges. Unlike MARQUIS,
we had a pharmacist mentor, who pro-
vided important perspective and ex-
perience to sites. Our study included a
relatively large patient sample and col-
lected approximately 18 months of data.

Our study does have limitations. We
have limited baseline data, which pre-
cluded an interrupted time-series anal-
ysis. Sites 2 and 3 had distinct types of
control and intervention groups, limiting
our ability to pool data. Because of lim-
ited resources, we were not able to pro-
vide real-time feedback on discrepancies
rates to sites. Additionally, we were un-
able to collect information on other vari-
ables that may be related to medication
reconciliation, including source of the
patients’ medications (VA or non-VA
pharmacy), or type of service or pro-
vider. Study pharmacists who collected
the gold standard medication history

136 AM J HEALTH-SYST PHARM | VOLUME77 | NUMBER2 | JANUARY 15,2020

were not blinded to patient type (con-
trol versus intervention); however, this
embodies real-world implementation.
We did not assess distal health outcome
such as ADEs, although unintentional
medication discrepancies are more nu-
merous and easier to assess. Finally, sites
volunteered to participate in the study,
which may introduce selection bias and
limit generalizability of our findings, al-
though participating sites varied in size,
location, and academic affiliation.

Conclusion

R-VA-MARQUIS demonstrates that
an evidence-based toolkit of best prac-
tices for medication reconciliation
can be deployed in smaller, resource-
limited facilities, including those
serving rural patients who have limited
access to clinical pharmacy services."
Institutional and senior leadership
support are critical to successful imple-
mentation. Competency assessments
for BPMH education and monitoring
of intervention fidelity are integral to
intervention effectiveness in medica-
tion reconciliation improvement work.
Reconciling medications at discharge,
with allocation of resources to high-risk
patients, may also be important for suc-
cess. These results highlight the need
for additional study within the VA and
smaller hospitals serving rural popula-
tions. Results and experience gleaned
from R-VA-MARQUIS have informed
the VA's national medication recon-
ciliation policy and tools, including a
VA-wide effort to standardize and im-
prove medication reconciliation.

Acknowledgments

We would like to thank the quality improve-
ment team members and leaders at each site,
as well as the sites’ executive leadership, for
their extensive work for this project.

Disclosures

This work was supported by the VA Office of
Rural Health (N32-FY15Q1-S1-P01535); VA
HSR&D Career Development Award (12-
168 to ASM); VA National Quality Scholars
Program, Office of Academic Affiliations,
Department of Veterans Affairs.

Dr. Schnipper received a grant from
Sanofi-aventis, now completed (more than
1 but fewer than 3 years ago), to conduct

020z Jequisidag pz uo 1senb Aq 621.8695/82 1/2/. /811 /dule/woo dno-olwapede/:sdpy woly papeojumod



MEDICATION RECONCILIATION IN VA HOSPITALS PRACTICE RESEARCH REPORT

an investigator-initiated study of a multi-
faceted intervention to improve transitions
of care in patients being discharged home
on insulin. Dr. Schnipper received a grant
from Mallinckrodt pharmaceuticals for an
investigator-initiated study to investigate the
incidence, risk-factors, and effects of opioid-
related adverse drug events on inpatients
after having surgery. Dr. Dittus is a passive
stock owner of Medical Decision Modeling,
Inc, of which he was a cofounder. The other
authors have declared no potential con-
flicts of interest. AJHP Editor in Chief Daniel
J. Cobaugh, Pharm.D., serves in an advi-
sory capacity for the umbrella Medication
Reconciliation Quality Improvement Study.
He had no role in the article published here.

Additional information

The content is solely the responsibility of the
authors and does not necessarily represent the
official views of the VHA Office of Rural Health.
The VHA Office of Rural Health was not in-
volved in the design and conduct of the study;
collection, management, analysis, and inter-
pretation of the data; and preparation, review,
or approval of the manuscript. The contents do
not represent the views of the U.S. Department
of Veterans Affairs or the U.S. government. All
authors had full access to the data.

References

1. Krdhenbiihl-Melcher A, Schlienger R,
Lampert M et al. Drug-related prob-
lems in hospitals: a review of the
recent literature. Drug Saf. 2007;
30:379-407.

2. Lazarou J, Pomeranz BH, Corey PN.
Incidence of adverse drug reactions in
hospitalized patients: a meta-analysis
of prospective studies. JAMA. 1998;
279:1200-5.

3. Forster AJ, Murff HJ, Peterson JF et al.
Adverse drug events occurring fol-
lowing hospital discharge. ] Gen Intern
Med. 2005; 20:317-23.

4. Forster AJ, Murff HJ, Peterson JF et al.
The incidence and severity of adverse
events affecting patients after discharge
from the hospital. Ann Intern Med. 2003;
138:161-7.

5. Salanitro AH, Osborn CY, Schnipper JL
et al. Effect of patient- and medication-
related factors on inpatient medication
reconciliation errors. J Gen Intern Med.
2012; 27:924-32.

6. Coleman EA, Smith JD, Raha D,

Min SJ. Posthospital medication dis-
crepancies: prevalence and contrib-
uting factors. Arch Intern Med. 2005;
165:1842-7.

7. Wong JD, Bajcar JM, Wong GG et al.
Medication reconciliation at hospital
discharge: evaluating discrepancies.
Ann Pharmacother. 2008; 42:1373-9.

8. Tam VC, Knowles SR, Cornish PL et al.
Frequency, type and clinical impor-
tance of medication history errors at ad-
mission to hospital: a systematic review.
CMAJ. 2005; 173:510-5.

9. Linsky A, Simon SR. Medication discrep-
ancies in integrated electronic health
records. BMJ Qual Saf. 2013; 22:103-9.

10. Patterson BJ, Kaboli PJ, Tubbs T et al.
Rural access to clinical pharmacy serv-
ices. ] Am Pharm Assoc (2003). 2014;
54:518-25.

11. Medication Reconciliation (MedRec).
https://www.ismp-canada.org/medrec/
(accessed 2018 Feb 3).

12. The Joint Commission, National
Patient Safety Goals (January 2016).
http://www.jointcommission.org/
assets/1/6/2016_NPSG_HAP.pdf (ac-
cessed 2016 Feb 25).

13. Clay BJ, Halasyamani L, Stucky ER et al.
Results of a medication reconciliation
survey from the 2006 Society of Hospital
Medicine national meeting. /] Hosp Med.
2008; 3:465-72.

14. Veterans Health Administration
Medication Reconciliation Directive
(March 2011). https://www.va.gov/
vhapublications/ViewPublication.
asp?pub_ID=3133 (accessed 2016 Feb
25).

15. Greenwald JL, Halasyamani L, Greene J
et al. Making inpatient medication rec-
onciliation patient centered, clinically
relevant and implementable: a con-
sensus statement on key principles and
necessary first steps. / Hosp Med. 2010;
5:477-85.

16. Maynard GA, Budnitz TL, Nickel WK et al.
2011 John M. Eisenberg patient safety
and quality awards. Mentored implemen-
tation: building leaders and achieving
results through a collaborative improve-
ment model. Innovation in patient safety
and quality at the national level. J Comm
J Qual Patient Saf. 2012; 38:301-10.

17. Salanitro AH, Kripalani S, ResnicJ et al.
Rationale and design of the multicenter
medication reconciliation quality im-
provement study (MARQUIS). BMC
Health Serv Res. 2013; 13:230.

18. Mueller SK, Kripalani S, Stein J et al. A
toolkit to disseminate best practices in
inpatient medication reconciliation:
multi-center medication reconciliation
quality improvement study (MARQUIS).
Jt Comm J Qual Patient Saf. 2013;
39:371-82.

19. Schnipper JL, Mixon A, Stein J et al.
Effects of a multifaceted medication
reconciliation quality improvement in-
tervention on patient safety: final results
of the MARQUIS study. BMJ Qual Saf.
2018; 27:954-64.

20. Rural Veterans Health Care Atlas FY
2015. https://www.ruralhealth.va.gov/

AM J HEALTH-SYST PHARM | VOLUME 77

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

| NUMBER2 |

aboutus/rvhc_atlas_fy2015.asp
(accessed 2018 Jan 25).

Rural Veterans. VA Office of Rural
Health. https://www.ruralhealth.
va.gov/aboutus/ruralvets.asp (accessed
2019 Mar 5)

LiJ, Hinami K, Hansen LO et al. The
physician mentored implementation
model: a promising quality improve-
ment framework for health care change.
Acad Med. 2015; 90:303-10.

Mueller SK, Sponsler KC, Kripalani S,
Schnipper JL. Hospital-based medi-
cation reconciliation practices: a sys-
tematic review. Arch Intern Med. 2012;
172:1057-69.

Harris PA, Taylor R, Thielke R et al.
Research electronic data capture
(REDCap)-a metadata-driven meth-
odology and workflow process for
providing translational research infor-
matics support. ] Biomed Inform. 2009;
42:377-81.

Veterans Access, Choice and
Accountability Act of 2014 (“Choice
Act” US Public Law 113-146).
Washington, DC: U.S. Government;
2014. https://www.govinfo.gov/con-
tent/pkg/PLAW-113publ146/pdf/
PLAW-113publ146.pdf

Kripalani S, Roumie CL, Dalal AK et al,;
PILL-CVD (Pharmacist Intervention for
Low Literacy in Cardiovascular Disease)
Study Group. Effect of a pharmacist in-
tervention on clinically important med-
ication errors after hospital discharge: a
randomized trial. Ann Intern Med. 2012;
157:1-10.

Schnipper JL, Kirwin JL, Cotugno MC
et al. Role of pharmacist counseling in
preventing adverse drug events after
hospitalization. Arch Intern Med. 2006;
166:565-71.

Eggink RN, Lenderink AW,
Widdershoven JW, van den Bemt PM.
The effect of a clinical pharmacist dis-
charge service on medication discrep-
ancies in patients with heart failure.
Pharm World Sci. 2010; 32:759-66.
Mixon AS, Kripalani S, Stein J et al. An
on-treatment analysis of the MARQUIS
study: interventions to improve inpa-
tient medication reconciliation. / Hosp
Med. 2019; 14:614-7.

Van den Bemt PM, van der Schrieck-de
Loos EM, van der Linden C et al.; Dutch
CBO WHO High 5s Study Group. Effect
of medication reconciliation on unin-
tentional medication discrepancies in
acute hospital admissions of elderly
adults: a multicenter study. ] Am Geriatr
Soc. 2013; 61:1262-8.

Williams MYV, Li J, Hansen LO et al.
Project BOOST implementation:
lessons learned. South Med J. 2014;
107:455-65.

JANUARY 15,2020 137

020z Jequisidag pz uo 1senb Aq 621.8695/82 1/2/. /811 /dule/woo dno-olwapede/:sdpy woly papeojumod


https://www.ismp-canada.org/medrec/
http://www.jointcommission.org/assets/1/6/2016_NPSG_HAP.pdf
http://www.jointcommission.org/assets/1/6/2016_NPSG_HAP.pdf
https://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=3133
https://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=3133
https://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=3133
https://www.ruralhealth.va.gov/aboutus/rvhc_atlas_fy2015.asp
https://www.ruralhealth.va.gov/aboutus/rvhc_atlas_fy2015.asp
https://www.ruralhealth.va.gov/aboutus/ruralvets.asp
https://www.ruralhealth.va.gov/aboutus/ruralvets.asp
https://www.govinfo.gov/content/pkg/PLAW-113publ146/pdf/PLAW-113publ146.pdf
https://www.govinfo.gov/content/pkg/PLAW-113publ146/pdf/PLAW-113publ146.pdf
https://www.govinfo.gov/content/pkg/PLAW-113publ146/pdf/PLAW-113publ146.pdf

