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Abstract

Background: One in nine emergency department (ED) visits in Canada are caused by adverse drug events, the
unintended and harmful effects of medication use. Medication reviews by clinical pharmacists are interventions
designed to optimize medications and address adverse drug events to impact patient outcomes. However, the
effect of medication reviews on long-term outpatient health services utilization is not well understood. This
research studied the effect of medication review performed by clinical pharmacists on long-term outpatient health
services utilization.

Methods: Data included information from 10,783 patients who were part of a prospective, multi-centre quality
improvement evaluation from 2011 to 2013. Outpatient health services utilization was defined as total ED visits and
physician contacts, aggregated to four physician specialty groups: general and family practitioners (GP); medical
specialists; surgical specialists; and imaging and laboratory specialists. During triage, patients deemed high-risk
based on their medical history, were systematically allocated to receive either a medication review (n = 6403) or the
standard of care (n = 4380). Medication review involved a critical examination of a patient’s medications to identify
and resolve medication-related problems and communicate these results to community care providers. Interrupted
time series analysis compared the effect of the intervention on health services utilization relative to the standard of
care controlling for pre-intervention differences in utilization.

Results: ED-based pharmacist-led medication review did not result in a significant level or trend change in the
primary outcome of total outpatient health services utilization. There were also no differences in the secondary
outcomes of primary care physician visits or ED visits relative to the standard of care in the 12 months following the
intervention. Our findings were consistent when stratified by age, hospital site, and whether patients were
discharged on their index visit.
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Conclusion: This was the first study to measure long-term trends of physician visits following an ED-based
medication review. The lack of differences in level and trend of GP and ED visits suggest that pharmacist
recommendations may not have been adequately communicated to community-based providers, and/or
recommendations may not have affected health care delivery. Future studies should evaluate physician acceptance
of pharmacist recommendations and should encourage patient follow-up to community providers.
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Background
One in nine emergency department (ED) visits are
caused by an adverse drug event (ADE), the unin-
tended and harmful effects of medication use [1, 2].
ADEs are associated with greater inpatient and out-
patient health services utilization and costs, and are
between the fourth and sixth leading cause of death
in North America [3–6]. Unfortunately, it is often dif-
ficult to detect and address ADEs in clinical encoun-
ters. Up to 50% of ADEs are misdiagnosed by
physicians in EDs and on hospital wards, leading to
treatment delays and lack of withdrawal or replace-
ment of culprit medications [7–9]. Furthermore, a
recent study estimated that up to 55% of older adults
admitted to hospital with ADEs are re-exposed to the
potentially causative medications within 6 months of
discharge [10]. Finding effective interventions to im-
prove early detection and treatment, and effective
communication of inappropriate medication therapy
and ADEs, has the potential to reduce unnecessary
downstream health services utilization and avoid pre-
ventable patient harm.
Medication review is one intervention proposed to

maximize the benefit of medications, while limiting their
potential for harm. Medication review is an in-person,
structured, critical examination of a patient’s medica-
tions performed by a qualified healthcare provider, typic-
ally a pharmacist [11]. Medication review goes a step
beyond the standard of care, medication reconciliation,
to not only carefully assess and document medications,
but also to have health care providers think critically
about how to optimize those medications to minimize
medication-related problems and then communicate
their findings with the patient, the patient’s family or
caregiver, or community-based care providers [12].
While medication reviews have been tested and evalu-
ated in primary care and hospital settings, few studies
have evaluated the effect of pharmacist-led medication
review among patients in the ED-setting [13].
A previous evaluation of the intervention under study

measured the effect of pharmacist-led medication review
among high-risk ED patients on the number of days
patients spent in hospital [14]. Post intervention, the pa-
tients in the medication review group spent a median of

0.48 days (95% CI: 0.00 to − 0.96, p = 0.058) less in hos-
pital within 30 days of the index ED visit compared to
patients in the control group who received medication
reconciliation, representing a 8% reduction in the length
of hospital stay. While secondary outcomes included ED
revisits within 7 days, unplanned hospital readmissions,
and all-cause mortality, these analyses were limited in
follow-up time, and did not account for a potential effect
of medication review on outpatient physician visits.
Therefore, the present study evaluated the effect of ED-
based pharmacist-led medication review in patients at
high risk of presenting to the ED with an ADE on trends
of outpatient health services utilization compared to
standard care, which was medication reconciliation.

Methods
Design and setting
This was a population-based evaluation of a continu-
ous quality improvement project using administrative
health data. During the quality improvement project,
the EDs of one tertiary care referral centre (Vancou-
ver General, VGH), and two urban community hospi-
tals (Lions Gate, LGH; and Richmond General, RH)
implemented an evidence-based screening tool, which
categorized patients into high and low-risk for adverse
drug events based on their medication use, preexist-
ing medical problems, and age [15, 16]. Pharmacists
subsequently reviewed the medications of high-risk
patients in the ED [17].
Following a 6- to 8-week pilot phase, a 12-month

evaluation period began at two sites, and a 3-month
evaluation at one site (due to staffing constraints) be-
tween November 2011 and January 2013. Implementing
the medication review required additional resources be-
yond the standard-of-care. Funding to implement the
program allowed for additional clinical pharmacists
(hereafter referred to as “pharmacists”), beyond the regu-
lar ED pharmacist, to be hired to conduct medication
reviews. As implementation of the program would aug-
ment the existing standard of care, it was deemed ethical
to create a control group of patients who received stand-
ard care.
The University of British Columbia Clinical Research

Ethics Board reviewed the study protocol and deemed it
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to be the evaluation of a quality improvement initiative
and waived the need for informed consent.

Participants
We included all patients who were categorized as at
high-risk of presenting with an ADE according to a vali-
dated decision rule [15, 16], who were 19 years of age or
older, and presented to a participating ED when a clin-
ical pharmacist was on shift [18]. We excluded patients
with a Canadian Triage Acuity Score (CTAS) of 1 (i.e.,
resuscitation; requiring immediate physician assess-
ment), multisystem trauma (e.g., penetrating trauma),
scheduled visits, sexual assaults, postsurgical or
pregnancy-related complications, social problems, and
duplicate visits (e.g., repeat high-risk visit after a first
high-risk visit), as well as those who died on arrival, left
against medical advice, or lived out-of-province. We ex-
cluded any months of individuals’ data following their
death during the 12-month follow-up.
There were insufficient funds to schedule pharmacists

around the clock. Therefore, pharmacists delivered the
intervention on the days of the week and during times of
highest volume of high-risk patients at each site, based
on administrative data collected during the pilot period.
Pharmacist coverage varied from a minimum of eight
hours per day on weekends and holidays at all sites, to
12 h per day (two sites), and 16 h per day (one site) on
weekdays. We provided double and triple coverage of
pharmacists during the busiest hours and days of the
week, and did not cover night times at any sites, as the
lowest number of high-risk patients presented at night.

Study enrolment and group allocation
We designed a patient enrolment and group allocation
algorithm that enabled pharmacists to complete the
maximum possible number of medication reviews, while
creating two comparable groups of patients for evalu-
ation. We described this protocol in detail in our pub-
lished protocol [17]. Our funders (The BC Ministry of
Health and Vancouver Coastal Health Authority) speci-
fied that we were not allowed to randomize patients, and
that we must maximize the number of patients receiving
the intervention. Given the fixed number of available
pharmacists to deliver the intervention, three pre-
identified factors created a random availability of phar-
macists at any given point in time: i) a variable influx of
high-risk patients, ii) a constant pressure to discharge
lower-acuity patients, and iii) a variable amount of time
required to complete each medication review [17]. At
the beginning of each shift, pharmacists sorted the ED
census by the time of patient arrival. Pharmacists would
then determine the highest possible ratio of patients that
could be allocated to the intervention relative to control,
based on the number of high-risk patients waiting to be

seen and the available pharmacist resources. They deter-
mined that ratio at the beginning of their shift (e.g. 1:1,
2:1, 3:1), and applied the ratio to the sorted list of pa-
tients. They always allocated the first eligible patient to
intervention, and subsequent eligible patients to inter-
vention or control based on the sequence of their arrival
time, and the predetermined ratio of intervention to
control patients.
If a pharmacist missed an eligible patient during their

data collection shift because the patient had already been
discharged, the pharmacist re-sorted the ED census. The
pharmacist did this by sorting the ED census by the time
of patient arrival. After sorting the census during their
shift, the pharmacist enrolled the first eligible patient
presenting within the past hour of their shift, and
allocated them to medication review. If a pharmacist
needed to sort the census during their shift, they were
asked to adjust the ratio of medication review to control
patients downward to minimize any future missed
eligible patients.

Intervention and control
Intervention
In the intervention group, pharmacists completed a
medication review. This was a structured, in-person crit-
ical examination of a patient’s medications which in-
cluded obtaining a best-possible medication history
using multiple sources, reaching agreement with the pa-
tient about treatment goals, optimizing medications, and
identifying and addressing any medication-related prob-
lems and ADEs the patient presented with [11]. Pharma-
cists focused their reviews on documenting and ensuring
appropriate treatment of ADEs, and communicating
medication-related problem and ADEs to admitting care
providers and family physicians using written notes in
patients’ hospital charts, phone calls and by faxing
recommendations to family physician offices [12]. Phar-
macists documented the ADE diagnosis in the hospitals’
electronic patient information system. Pharmacists con-
ducting the reviews were residency-trained with a mini-
mum of 2 years’ working experience in an acute care
hospital.

Control
All participating hospitals had implemented medication
reconciliation as standard care at the time the quality
improvement project started. Medication reconciliation
is the process of creating a complete and accurate list of
a patient’s current medications, including the name, dos-
age, frequency, and route of administration using mul-
tiple sources including the patient, family, community
pharmacists to avoid medication errors at transitions in
care [19]. Physicians or nurses completed medication
reconciliation in control patients, and consulted the
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regular ED clinical pharmacist if needed, for any ques-
tions they had or were unable to resolve regarding the
patient’s medication management.

Data sources
We completed longitudinal analyses using de-identified
administrative health data. We used the following data-
bases: PharmaNet, which captures all prescription drug
dispensations in British Columbia, Medical Services
Plan, which contains all fee-for-service physician en-
counters in British Columbia, Discharge Abstract Data-
base, which contains national data on hospital
admissions, discharges, transfers, and deaths of patients
from acute care hospitals and Vital Statistics, which con-
tains data on deaths in the province [20–23]. These data
sources provide comprehensive health services informa-
tion covering approximately 95% of the population, ex-
cluding federally insured populations (e.g. First Nations,
police, and veterans).

Outcome variables
The primary outcome was the total number of physician
visits per 1000 patients per month for 12 months follow-
ing the index visit, aggregated to four physician specialty
groups: general and family practitioners; medical special-
ists; surgical specialists; and imaging and laboratory
specialists. Secondary outcomes included general practi-
tioner visits per 1000 patients per month, and ED visits
per 1000 patients per month. We recorded all outcomes
per person-month for each patient from 12months
before to 12months after the intervention, and per
person-week as 52 weeks before and after the interven-
tion. We performed a priori planned subgroup analyses
to examine patient-level factors affecting the likelihood
of these outcomes; specifically, analyses for < 80 years of
age, > 80 years of age, whether the patient was admitted
to the hospital on the index visit, and by hospital site.
We also completed sensitivity analyses, as we observed
substantially increased health services visits at time point
0, the first month following the medication review. Al-
though the increase in visits was expected, including
these points in the model distorted the trends of visits.
Therefore, we conducted post hoc sensitivity analyses
with these points excluded from the models, and with an
indicator term included to adjust for the outliers at time
points − 1 and 0. Both approaches similarly adjusted for
the expected outliers, and therefore, we excluded time
points − 1 and 0 from the model of health services out-
comes. We also matched the intervention and control
groups using propensity scores based on age, gender,
CTAS score, number of medications 6 months prior to
intervention, arrival mode, and arrival time to test for
residual confounding.

Statistical analysis
We completed unadjusted bivariate statistics using the
two-sample t-test or the Wilcoxon rank-sum test or
Chi-square test if the normality assumption was not
met. We used interrupted time series analyses to assess
the effect of medication review on the primary outcomes
at 24 distinct time points, 12 months before and after
the intervention in study-time [24]. Multiple visits to the
same practitioner-type on the same day were considered
as one unique visit, with the exception of ED visits in
which each visit per day was considered as a unique
visit. We prepared the data with SAS, version 9.4 and
completed all statistical analyses with R statistical soft-
ware package, version 3.5.2.

Results
Descriptive and bivariate statistics
Between December 2011 and April 2012, 88,895 patients
made 135,323 ED visits at the three participating hos-
pital sites. We excluded 124,516 patient visits (Fig. 1),
most because they were categorized as being at “low-
risk” risk for an ADE-related presentation (93,453, 75%).
Of the remaining 10,783 eligible patient visits, 6403 were
systematically allocated to intervention, and 4380 were
allocated to control. During the 12-month follow-up
time, 13.0% of patient-months in the intervention and
12.1% of patient-months in the control were excluded
from the analysis due to death or leaving the province.
When comparing baseline characteristics between

groups, the intervention group contained a higher pro-
portion of individuals enrolled at VGH (74.7%), which is
the highest acuity hospital among the three participating
sites, relative to control (60.5%; p < 0.001, Table 1). The
median age of those in the intervention was 71 (IQR: 31)
relative to 69 in the control (IQR: 33; p = 0.006), and the
intervention had an average of 8.4 active medications
(SD = 5.8) compared to 8.1 in the control (SD = 5.8; p =
0.02). There were no significant differences between
groups with regards to sex, admission, or CTAS score
on index visit.

Outpatient health services utilization
We used interrupted time series to determine the effect
of the intervention compared to control while adjusting
for pre-intervention health services utilization. At base-
line (12 months before the intervention), there was no
difference in total physician visits between intervention
(2565 visits per 1000 patients; 95% CI: 2095.9, 3023.4;
p = 0.64) and control (2454 visits per 1000 patients, 95%
CI: 2129.9, 2778.6); Table 2). There was a trend of in-
creasing pre-intervention physician visits per month for
both intervention (57.1 visits per 1000 patients, 95% CI:
− 5.6, 119.8) and control (61.5 visits per 1000 patients,
95% CI: 17.2, 105.9, which was not different between
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groups (p = 0.64). Similarly, there was no difference in
pre-intervention levels of visits between groups (p =
0.89). At 12 months, there was no change in the level or
trend of total physician visits per 1000 patients between
groups. Sensitivity analyses, including propensity score
matching, did not reveal any differences across groups
and were consistent with the finding of no differences
between groups.
Although patients in both intervention and control

groups experienced a sharp increase in GP visits follow-
ing their index ED visit, there were no significant differ-
ences in the level or trend of GP visits following the

intervention, including when we stratified the results by
age. GP visits accounted for 69.3% of the level increase
in total physician visits among the entire population.
There was no difference in the level or trend of the

number of ED visits per 1000 patients between groups
in 12months of follow-up. While we observed a de-
crease of 30 ED visits per 1000 patients (95% CI: − 61.2,
2.5) in the intervention group compared to control
among patients over 80 in the month following the
index visit, but this difference was not statistically sig-
nificant (p = 0.08; Fig. 2, Table 2). This effect was attenu-
ated when we stratified the analysis by ED disposition.

Fig. 1 Flow diagram of patients allocated to receive a medication review or control

Kitchen et al. BMC Health Services Research          (2020) 20:254 Page 5 of 10



Discussion
Our objective was to evaluate the effect of an ED-based
pharmacist-led medication review intervention on health
services utilization using an interrupted time-series de-
sign. Our results indicate that the intervention did not
modify long-term trends of total physician, family phys-
ician or ED visits, even when we stratified our results by
age, discharge status, or by hospital site.
The lack of observed differences in GP visits be-

tween the intervention and control groups is consist-
ent with prior literature in the field, with three prior
hospital-based studies indicating no effect, and one
indicating a modest increase in GP and urgent care
visits following the intervention [25–28]. While Okere
et al. observed an increase in GP visits among

patients who received ED-based medication review,
their study enrolled a much younger patient popula-
tion than others [25–28]. The patients included in the
present study were older, with a median age of 70
years. As older patients are more likely to return to
residential care or be admitted to hospital after an
ED visits, they may be less likely to follow up on the
result of a medication review with a GP in the com-
munity [29, 30]. As a result, outpatient health services
utilization outcomes may be less discerning in this
older patient population. In addition, while ADEs are
common in older adults with high levels of morbidity,
their subsequent health services utilization may be
driven by factors other than more rapid resolution of
medication-related problems or preventative interven-
tions, such as their frailty, lack of social supports and
loss of independence [31].
This may lead to smaller discernible differences be-

tween groups in a controlled study attempting to meas-
ure the effect of medication review in older ADE
patients on health services utilization.
We observed no differences in level or trend of ED re-

visits per 1000 patients following medication review. In
light of the primary study, which indicated a clinically
important reduction in the number of hospital days in
the intervention group compared to control, our finding
of no difference in repeat ED visits is reassuring, and in-
dicates that patients in the intervention group were not
inappropriately discharged earlier [14].

Strengths and limitations
Our study was a non-randomized, non-blinded con-
trolled clinical trial. In order to mitigate the inherent
risk of bias in non-randomized designs we used an
interrupted time series approach, allowing us to con-
firm that there were no pre-intervention differences
in the level or trend of any of the health outcomes
we measured. This indicates that the systematic allo-
cation algorithm was successful in creating compar-
able groups of patient. We enrolled a large sample
size of patients under real-world circumstances and
completed our evaluation using exclusively adminis-
trative health data. This provided us the opportunity
to evaluate a medication review as implemented out-
side of the highly controlled environment of random-
ized trials. In addition, we compared medication
review to medication reconciliation with as needed
pharmacist consultation, improving the external valid-
ity of our findings relative to other studies, which
used no intervention as a control. It is unlikely in
acute care settings today, that a control group of pa-
tients would not receive any medication management
interventions, as medication reconciliation is consid-
ered standard care in acute care [12]. Therefore, our

Table 1 Descriptive statistics of the overall study sample, and
by study group. Significant differences between groups were
measured using a two sample t-test or the appropriate
nonparametric test (Wilcoxon rank-sum test or Chi-square test)
if the normality assumption was not met

Overall Study Sample Treatment Allocation

10,783 (100%) Yes (%) No (%)

Medication Review

Yes 6403 (59.4) 59.4 40.6

Hospital

VGH 7434 (68.9) 74.7*** 60.5***

LGH 2676 (24.8) 17.6*** 26.3***

RH 673 (6.2) 7.7*** 4.1***

Sex

Female 6031 (55.9) 56.5 55.2

Male 4752 (44.1) 43.5 44.8

Age

Median (IQR) 70 (32) 71 (31)** 69 (33)**

19–44 years 1904 (17.7) 16.9 18.8

45–64 years 2703 (25.0) 24.6 25.8

65–79 years 2326 (21.6) 21.8 21.1

80–105 years 3850 (35.7) 36.7 34.3

CTAS

2 (Emergency) 2553 (23.7) 23.2 24.3

3 (Urgent) 6241 (57.9) 58.3 57.2

4 (Semi-Urgent) 1896 (17.6) 17.6 17.5

5 (Non-Urgent) 93(0.9) 0.8 0.9

Number of Active Medicationsa

Mean (SD) 8.3 (5.8) 8.4 (5.8)* 8.1 (5.8)*

Discharged on index visit

Discharged 6544 (60.7) 60.3 61.3

Admitted 4239 (39.3) 39.7 38.7
aWithin 6months of index visit, *indicates p < 0.05, ** p < 0.01, and ***p <
0.001, by a two sample t-test
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results are likely generalizable to other provinces in
Canada, and other countries with similar healthcare
systems.
Future studies evaluating clinical pharmacy interven-

tions when randomized trials are not ethically feasible or
too costly, may consider using a similar design, particu-
larly when health outcome trends over time are relevant.
Unlike previous studies, the measurement of trends
using this approach controlled for outliers, which may
not have been representative of a true change in the out-
come [32].
This study is not without limitations. Several studies

have previously measured the appropriateness of
pharmacist recommendations, and have found that
pharmacists’ recommendations are generally appropri-
ate and clinically relevant [33, 34]. We did not imple-
ment the use of any implicit or explicit tools to
identify inappropriate medications (e.g. MAI or
STOPP/ START checklist), as the focus of our ED-
based intervention was the identification of ADEs,
and many ADEs occur in appropriately prescribed
and administered medications (e.g., hypoglycemia in a
patient with diabetes who was on insulin). As few
tools have been developed and validated to
standardize ED-based medication review in patients
presenting with ADEs, we were unable to standardize
the intervention, aside from emphasizing the clinical
focus on identifying and treating ADEs bringing pa-
tients into hospital. Research has shown that explicit
tools may not be effective at identifying all types of
ADEs in ED patients, and could restrict the medica-
tion review and limit its potential impact [35–38]. In-
cluding both implicit and explicit review criteria may
capture the benefits of highly standardized approaches

while ensuring that clinicians are empowered to make
clinical decisions and provide individualized care [39].
Recently, an international core outcome set released

seven recommended outcomes to measure medication
review [40]. These outcomes suggested that researchers
examine adverse events using drug-related hospitaliza-
tions. While drug-related ED visits and hospitalizations
would have been ideal outcomes for our study drug-
related causality is consistently underreported in admin-
istrative data, and therefore not useful [41].
This study was unable to assess whether recom-

mendations made by clinical pharmacists in the ED
were successfully communicated to and adopted by
GPs. If recommendations were not adopted, our
finding of no difference across all measures of subse-
quent outpatient health services utilization may indi-
cate ineffective communication across health sectors.
Communication and acceptance of pharmacist rec-
ommendations have been identified as a threat to
the success of medication review interventions [25,
39, 42]. A recent study by Santolaya-Perrín et al.
trialed four different communication techniques on
the uptake of physician acceptance of pharmacists’
recommendations [39]. The technique most similar
to the approach we used in our study led to an ac-
ceptance of only 27% of recommendations. In con-
trast, a site that used electronic clinical record
systems observed an acceptance rate of 52%. Re-
cently, a separate survey found that 96.7% of GPs
stated electronic communication of medication rec-
ommendations as their preferred method of receiving
prescribing information [43].
The effectiveness of technological solutions for com-

municating between care providers may continue to

Table 2 Health Services Utilization Model Results

Total Physician Visits
(Visits per 1000 patients)

GP Visits
(Visits per 1000 patients)

ED Visits
(Visits per 1000 patients)

Visits pre-intervention (control) 2454.3
(2129.92778.6; p < 0.001)

1056.4
(913,1199.9; p < 0.001)

107.1
(83.4130.8; p < 0.001)

Trend pre-intervention (control) 61.5
(17.2105.9; p = 0.01)

21.1
(1.7,40.5; p = 0.04)

3.6
(0.3,6.9; p = 0.037)

Baseline difference in visits between
intervention and control

110.3
(− 348.4569.1; p = 0.64)

26.2
(− 176.6229.1; p = 0.8)

−5.3
(−38.8,28.3; p = 0.76)

Differential trend between intervention
and control (0–12months pre-intervention)

− 4.4
(− 67.1,58.3; p = 0.89)

−1.6
(− 29.1,25.8; p = 0.908)

2.1
(−2.6,6.7; p = 0.392)

Change in visits from pre to post-intervention (control) 1488.2
(1181.31795; p < 0.001)

612.2
(483.5740.9; p < 0.001)

47.9
(23.7,72.1; p = 0.004)

Trend change from pre to post-intervention (control) − 384.5
(− 455.5,-313.6; p < 0.001)

− 152.3
(− 183.6,-121; p < 0.001)

− 16.6
(− 21.7,-11.4; p < 0.001)

Change in visits post-intervention between
intervention and control

163.6
(− 270.4597.5; p = 0.46)

113.4
(− 68.6295.4; p = 0.23)

−7.6
(− 41.8,26.6; p = 0.67)

Trend change post-intervention between
intervention and control

7.1
(− 93.3107.4; p = 0.89)

−2.2
(− 46.5,42.1; p = 0.92)

−2.1
(− 9.4,5.2; p = 0.57)
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improve with growing use and could provide a more
cost-effective pathway for information exchange than
face-to-face interactions [44]. Future research is needed
to develop and evaluate communication strategies to en-
sure the uptake of pharmacist recommendations, while
evaluating their impact on health outcomes.

Conclusions
As currently designed, medication review compared to a
medication reconciliation intervention in which health-
care providers could consult ED pharmacists as needed
did not result in long-term changes to outpatient health
services utilization. This may be a reflection of the set-
ting in which the medication review took place: in the
ED, the goals of care generally focus on the acute prob-
lem bringing a patient to hospital, as opposed to

preventative longer-term medication management deci-
sions. Additionally, once admitted to hospital, both
groups of patients had access to ward-based pharmacists,
and thus patients in the control group may have received
medication review during their admission. Thus, among
admitted patients our finding of no differences between
groups in outpatient health services utilization is not
surprising, and this dilutes the signal-to-noise ratio in
the full population. Another possible explanation for our
findings is that community-based care providers may
not have adopted ED pharmacist recommendations.
Among patients discharged from the ED, our findings
may reflect a lack of uptake of the recommendations ED
pharmacists made. While pharmacists routinely phoned
and faxed written reports to community-based care pro-
viders, we were unable to collect information on process
outcomes to understand whether communication be-
tween the medication review process and community-
based prescribers was adequate to impact subsequent
prescribing. Of four studies which previously measured
outpatient health services utilization, the percentage of
pharmacist recommendations that were adopted into
practice ranged from 18 to 94% [25, 27, 28]. Future in-
terventions should prioritize and evaluate the uptake of
pharmacist recommendations by physicians to ensure
that the proportion of recommendations accepted and
adopted is high.
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