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Objective. To compare the accuracy of medication lists obtained by student pharmacists, nurses, and
physicians, and quantify the number of discrepancies identified as part of the medication reconciliation
process.
Methods. Between May and July 2012, patients admitted to an internal medicine team at a 350-bed
tertiary academic medical center were assessed for inclusion in the study. Physicians and/or nurses
conducted medication reviews for these patients at the time of admission, while student pharmacists
conducted medication reconciliation.
Results. Eighty-six patients were assessed, and 52 met all inclusion criteria. A total of 268 discrep-
ancies were identified as part of the medication reconciliation performed by the student pharmacists,
approximating 5 discrepancies per patient (range 0-13). Student pharmacists identified 532 preadmis-
sion medications, significantly more than did nurses (355) or physicians (368), p=0.006.
Conclusion. Student pharmacists, with appropriate oversight, can be used in several tasks that pre-
viously may have been designated to pharmacists only, such as medication reconciliation.
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INTRODUCTION
An extensive body of published literature exists on

the importance of medication reconciliation within the
hospital setting, including the 2013National Patient Safety
Goals put forth by The Joint Commission.1 Additionally,
several studies have reported that high-quality medication
reconciliation improves the overall care provided to hos-
pitalized patients.2-5 Up to a quarter of all prescription
medications taken by patients prior to admission are not
accurately recorded within the medical record.4 Patients
who are taking 7 or more medications are more likely to
experience 1 or more medication-related discrepancies.6

These discrepancies have been categorized as omission
of prescription or nonprescriptionmedications; differing
dosage form, dose, or route recorded; and/or therapeutic
substitutions; among others. Furthermore, the impact of
these discrepancies can be great, with up to 40% of noted
discrepancies having the potential to cause “moderate to

severe” patient discomfort and/or a decline in patient
clinical status.2

Aside from the literature regarding the impact of
pharmacists in providing medication reconciliation, 3
publications have evaluated the impact of student phar-
macists in providingmedication reconciliation services at
community hospitals.6-8 Lubowski and colleagues dem-
onstrated that, when student pharmacists performedmed-
ication reconciliation in over 300 patients, approximately
1000 discrepancies were identified.6 These discrepancies
largely consisted of omitted prescription medications.
Furthermore, Lubowski and colleagues demonstrated that
discrepancies were directly associatedwith the number of
medications patientswere takingprior to admission. From
this study the authors determined that patients whose ad-
mission medication list included 1 or more discrepancies
contained on average 8±4medications as comparedwith
5±4 medications for patients whose lists did not have
discrepancies (p=0.05).6 Pardiyara demonstrated simi-
lar outcomes in her study in which student pharmacists
identified approximately 3 discrepancies per patient, with
a similar number of omissions as identified in the study by
Lubowski.7 Walker and colleagues evaluated the impact
that student pharmacists can have on clinical interventions
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within a transition of care setting, with results similar to
those fromtheother studies noted.8These studies show that
student pharmacists can have a positive impact on patient
care that is similar to that of licensed pharmacists. As the
role of student pharmacists continues to expand, partic-
ularly as part of their clinical advanced pharmacy prac-
tice experiences, they are being asked to participate in
a number of patient care areas previously limited to phar-
macists, including medication reconciliation. It is impor-
tant for pharmacy educators to provide students with
appropriate activities that not only ensure they receive high
impact, meaningful, experiences as part of their training,
but also positively impact patient care.

A thorough literature search failed to identify any
studies evaluating the accuracy of admission medication
lists obtainedbypharmacy students aspart of amedication
reconciliation process compared to those lists obtained by
nurses and physicians. Thus, pharmacy faculty members
at Northeastern University and Massachusetts College of
Pharmacy and Health Sciences University undertook
a study to evaluate the role of student pharmacists within
the medication reconciliation process and to compare the
accuracy of the medication list obtained by student phar-
macists with that of nurses and physicians caring for
the same patients. The objectives of this study were to:
(1) compare and contrast the accuracy of medication lists
obtained by student pharmacists with those obtained by
nurses and physicians for inpatients admitted to a tertiary
academic medical center, and (2) categorize and quantify
the type and nature of any interventionsmade as a result of
performing medication reconciliation.

METHODS
This study was exempted by the Lahey Hospital &

Medical Center Institutional Review Board. During a
12-week period betweenMay and July 2012, consecutive
patients admitted to 1 of 4 inpatient internal medicine
teams at the Lahey Hospital & Medical Center, a 350-bed
tertiary academic medical facility in Burlington, Massa-
chusetts, were assessed for inclusion in this study. Patients
were included if theywereEnglish-speaking, aged18years
or older, had a primary care provider affiliated with our
institution, and were admitted from a non-institutional
place of residence within the United States. Patients were
included only if they were taking 7 or more medications at
the time of admission, and/or had at least 1 of the following
health conditions documented in their medical record:
arrhythmia, asthma, coronary artery disease, chronic
obstruction pulmonary disease, diabetes mellitus, drug/
alcohol abuse, end stage renal disease, gastrointestinal
bleeding, heart failure, myocardial infarction, pancrea-
titis, stroke, syncope, and/or venous thromboembolism.

The requirement that patients were taking at least 7
medications and/or had one of the specified conditions
was adapted from previously published literature and pre-
existing hospital criteria for high-risk medical conditions
as these patients were most at risk for medication errors.6

Only patients admitted to the hospital from non-institu-
tional settingswere includedbecause accuratemedication
lists are typically readily available for patients coming
from these facilities. Exclusion criteria included: (1) ad-
mission duration anticipated to be less than 24 hours;
(2) limitation of care or death within 24 hours of admis-
sion; or (3) unresponsive and/or noncommunicative.

Using a computer-generated list, student pharma-
cists completing a 6-week (Monday through Friday)
APPE at this institution evaluated patients admitted to 1
of the hospital’s inpatient general medicine teams for
eligibility. Student pharmacists were trained by their pre-
ceptor, a pharmacy practice facultymember with an active
practice site at the institution, to conduct patient interviews
and obtain detailed medication histories. The students
assessed each patient for inclusion in the study within 72
hours of admission. If the patient met the inclusion criteria,
the student performed medication reconciliation. Medica-
tion reconciliation, for the purposes of this study, was de-
fined as reviewing the preadmission medication list(s)
obtained by the nurse and/or medical provider, interview-
ing the patient and/or designated healthcare proxy, and
contacting the appropriate outpatient pharmacy(ies) to ob-
tain the most accurate preadmission medication list. All
patients, regardless of their inclusion in this study, had
standard-of-care medication reconciliation performed by
the hospital nursing and medical staff as part of their ad-
mission to the institution. When obtaining home medica-
tion lists, nurses and physicians used their judgment to
determine how to interview patients and the best sources
of information to identify homemedications, eg, patient or
family members, drug bottles or medication lists brought
from home, the patient’s pharmacist or physicians.

Any discrepancies between the nurse- and physician-
obtainedmedication lists were discussed directly with the
pharmacist preceptor prior to presentation to the medical
provider(s) caring for the patient. Discrepancies were de-
fined as any deviation between the student pharmacist-
obtained admission medication list and that obtained by
the nurses and/or physicians, including omissions and
transcription errors. A discrepancy was classified as an
omission if a medication was not included within the
nurse or physician-obtained medication reconciliation list,
either in whole or in part (eg, omission of dosage form,
route, strength, or frequency). Any newly started medica-
tion(s) related to admission were excluded from this count.
Additionally, students were responsible for reviewing
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the complete medication list, including newly initiated
medications, and for making appropriate recommen-
dations after consultation with their preceptor. Drug-
related problems, or interventions, were categorized
using the ranking system developed by Hatoum and
colleagues.9

A one-way analysis of variance (ANOVA) was used
to identify significant differences in the number of med-
ications identified by nurses, physicians, and student
pharmacists. A p value of less than or equal to 0.05 was
considered significant. Statistical analysis was performed
using SPSS, version 18 (SPSS Inc, Chicago, IL).

RESULTS
Over the course of two 6-week APPEs, 8 student

pharmacists participated in this study. During the 3-month
time period, 86 patients were assessed, and 52 met all in-
clusion criteria. The most common reason for exclusion
from the study were: patients taking less than 7 medica-
tions prior to admission, 43 (50%); admission from an
institutional place of residence, 20 (23.3%); and/or admis-
sion lasting less than 24 hours, 18 (20.9%). Table 1 details
the patient demographics for those meeting inclusion cri-
teria for this study. The patient population was largely
comprised of elderly patients with several comorbid dis-
ease states who were taking a large number of medications
prior to admission.

When student pharmacists’ medication lists were
compared to medication lists obtained by nurses or phy-
sicians, 268 discrepancies were identified. On average,
5 discrepancies were identified per patient; however, the
number of discrepancies per patient ranged from 0 to 13.
Figure 1 illustrates the level of agreement between the 3
medication lists obtained.Wide discrepancieswere found
between themedication lists obtained by the student phar-
macists and those compiled by the nurses and physicians.
However, the physician and nurses performed similarly to
one another in terms of totalmedications identified during
the medication reconciliation process. Only in 20% of the
cases was there 100% agreement among all 3 medication
lists; the average agreement rate among the lists was

57.6%. Ninety percent of all discrepancies were related
to complete medication omission or omission of dosage
form, strength, and/or frequency (Table 2).

Student pharmacists identified 532 prescription and
nonprescription medications during medication reconcil-
iation compared with 355 identified by nurses and 368
identified by physicians. Student pharmacists also identi-
fied significantly more medications per patient (10.2) as
compared with nurses (6.8) and physicians (7.1), p=0.006.
Of the medications identified by student pharmacists that
were not identified by nurses and/or physicians, 68%
(N=105) were nonprescription medications.

A total of 28 interventions in 18 patients were re-
corded during the study period. Table 3 delineates the re-
sults of the student interventions. More than 50% of the
student interventions were significant, meaning that they
would “bring care to a more acceptable and appropriate
level” as previously defined by Hatoum and colleagues.9

DISCUSSION
The role of the pharmacist within the medication

reconciliation process has been explored by others, with
Mergenhagen and colleagues demonstrating the superior-
ity of pharmacist-performed medication reconciliation
compared to physician-performed medication reconcil-
iation.9 The results of our study demonstrate the impor-
tant role that student pharmacists can have in performing
medication reconciliation, especially for hospitalized
patients.

Many of the reported medication list discrepancies
identified by the student pharmacists were based on rec-
ognition of nonprescription medications that were not
listed as part of the patients’ admission medication lists
compiled by nurses and physicians. This runs counter to
previous publications byLubowski and colleagues,where
amajority of noted discrepancieswere related to prescrip-
tion medications.6 This discrepancymay have occurred if
nurses and physicians in this study focused on document-
ing comprehensive prescription drug medication lists but
placed less emphasis on obtaining thorough histories of
nonprescription product use. Inclusion of nonprescription
medications can be critical in complicated clinical situa-
tions andmay assist in the identification andmanagement
of conditions that occur secondary to their use. Pharma-
cists and student pharmacists are uniquely trained to com-
prehensively identify all home medications, including
nonprescription products. Regardless of the classification
of medication, our study and others have consistently
demonstrated the positive impact pharmacists and student
pharmacists have on providing themost accurate and com-
plete medication list possible for hospitalized patients. No-
tably, half of the interventions made as a result of the

Table 1. Demographics of Patients Enrolled in a Study to
Compare the Accuracy of Medication Lists Obtained by
Students Pharmacists With That Obtained by Nurses and
Physicians

Characteristic Value

Female gender, No. (%) 34 (65.4)
Age in years, Mean (Range) 67 (42-96)
Medications taken prior to admission,

Mean (range)
10 (7-22)

Comorbid disease states, Mean (range) 3 (0-8)
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student pharmacists’ medication reconciliation were con-
sidered to be significant.

Our study has some limitations. The nurses and phy-
sicians in this study did not receive formal training on how
toobtain amedicationhistoryanddidnot followauniform
method for interviewing patients. The number of different
physicians and nurses who obtained medication lists for
the patients included in this study cannot be determined,
but many more nurses and physicians were involved than
student pharmacists. This lack of formalized training cou-
pled with the variability in the methods the nurses and
physicians used to obtain the medication list may limit
the external validity of our findings for institutions where
nurses and physicians receive comprehensive training in
obtaining medication histories. We did not evaluate to
what degree the identification of these discrepancies im-
pacted care, nor whether the medical providers altered
the patient medication lists based on the identified med-
ication discrepancies. Nonetheless, we do not feel that
the absence of this data lessens the impact of our study
given that a majority of the omitted medications were
nonprescription products, whichmay not have been con-
tinued as part of the regular care for patients admitted to
our institution.

There are several differences between our study
and others reported in the literature; namely, our study

included subjects who were taking 7 or more medications
prior to admission, whereas Lubowski and colleagues did
not specify a minimum number of medications as part of
their inclusion criteria.3,6-8,10 However, Gleason and and
Lubowski both identified that, for patients taking 7 ormore
medications prior to admission, the total number of dis-
crepancies was higher than for those patients taking 6 or
less medications.3,6 Furthermore, several authors have
published data comparing the accuracy of medication
lists obtained by student pharmacists to physicians, or
pharmacists to physicians, whereas our study compared
lists obtained by student pharmacists vs those obtained
by nurses and/or physicians.6,7,10,11

Given the emphasis and clinical impact of accurate
admission medication histories and these data showing
that student pharmacistsmore consistently document com-
plete medication lists as compared with nurses and physi-
cians, institutional APPE sites and colleges and schools of
pharmacy may have added interest in developing APPEs
that use student pharmacists in this role. In addition to the
patient care benefits, institutions could satisfy some Joint
Commission and other regulatory needs by using student
pharmacists for medication reconciliation. Student phar-
macists gain meaningful skills interviewing patients,
critically evaluating medication lists, and working with
multidisciplinary teams through these efforts. Perhaps

Figure 1. Percent agreement between medication lists obtained by student pharmacists, nurses, and physicians.

Table 2. Description of Discrepancies Identified by Student
Pharmacists

Characteristic Value, No. (%)a

Medication omitted 177 (66)
Dosage form omitted 22 (8)
Route omitted 36 (13)
Strength omitted 7 (3)
Transcription error, including

illegible handwriting
26 (10)

a Percentages may not total 100% due to rounding.

Table 3. Assessed Importance of Student Pharmacists’
Intervention

Category Value, No. (%)a

Adverse significance 0 (0)
No significance 4 (14.2)
Somewhat significant 7 (25)
Significant 15 (53.6)
Very significant 2 (7.1)
Extremely significant 0
a Percentages may not total 100% due to rounding.
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limited roles for student pharmacists in earlier profes-
sional years could be explored in properly structured,
selected situations so that they could also assist with
medication reconciliation and develop key skills.

While our data demonstrate the positive impact stu-
dent pharmacists can have on the delivery of care relative
to medication reconciliation for hospitalized patients,
these findings should not be seen as a recommendation
to remove the pharmacist from this process. One of the
important factors of any medication reconciliation pro-
gram is the ability to provide such a programon an ongoing
basis; thus, involvement of a variety of pharmacy person-
nel may be appropriate.

CONCLUSIONS
This study demonstrates an expanded role for student

pharmacists within the delivery of healthcare as medica-
tion reconciliation specialists. Student pharmacists, with
appropriate oversight, can be used to complete this and
other tasks that previouslymay have been designated only
for pharmacists. Pharmacy educators and those involved
in the training of student pharmacists within advanced
practice experiences should develop opportunities to fully
involve student pharmacists in these types of activities, as
high-qualitymedication reconciliation positively impacts
patient care, provides benefits to the experiential site, and
provides a strong learning experience for the student.
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