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Objective. To assess student pharmacists’ clinical interventions in advanced pharmacy practice ex-
periences (APPEs) at a community nonteaching hospital and evaluate completed interventions based
on the type of documentation method used.
Methods. Clinical interventions of 120 fourth-year (P4) student pharmacists in advanced institutional,
medication safety, or internal medicine APPEs were collected over a 3½-year period. Clinical inter-
ventions were analyzed for cost savings, intervention type, and acceptance rates. A secondary analysis
of paper-based vs electronic-based documentation of completed interventions was performed.
Results. There were 2,170 clinical interventions attempted with an acceptance rate of 97%. The
estimated cost savings was $280,297. A comparable number of interventions and cost savings per
student was observed between paper-based and electronic-based documentation methods.
Conclusion. Student pharmacists at a community nonteaching hospital have many opportunities for
participation in patient-centered activities, and for interaction and collaboration with other healthcare
professionals. They can significantly benefit patient care through clinical interventions, while also
contributing to cost savings for the institution.
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INTRODUCTION
The Accreditation Council for Pharmacy Education

(ACPE) requires that the curricula of colleges and schools
of pharmacy lead to the development of graduates who
contribute to patient care in collaboration with patients,
prescribers, and other members of the healthcare team.1

The ACPE highlights several aspects of students’ contri-
butions to patient care in preparation for their role as future
pharmacists, including providing patient education, opti-
mizing the pharmaceutical care of patients, and communi-
cating with other healthcare providers. The ACPE also
recommends the documentation and assessment of the na-
ture and extent of students’ interactions with patients and
healthcare professionals.

Several studies have evaluated the impact of student
pharmacists at experiential practice sites in different
healthcare settings in relation to the types and significance
of clinical interventions, as well as on cost savings to the
institution.2-11 Student pharmacists have had a significant

impact in improving patient care and in providing cost
savings to the institution.While at the experiential practice
sites, each student pharmacist made an average of 1.2 to
16 recommendations per week to prescribers, with an ac-
ceptance rate of 32% to 98%.11 Cost savings or cost avoid-
ance was also associated with having student pharmacists
at experiential sites.

Most published studies report the impact of student
pharmacists in teaching institutions,3-4,7-10 although some
do not specify the teaching status of the site.2,6 These stud-
ies have evaluated students in a variety of APPEs, includ-
ing ambulatory care, internal medicine, pediatrics, and
psychiatry. Although academic medical centers are ideal
sites for training student pharmacists, community non-
teaching hospitals are viable training sites for student phar-
macists given the growing need for experiential education
sites and the limited availability of teaching hospitals in
certain geographic locations.

There are several major differences between teach-
ing hospitals and community nonteaching hospitals.Med-
ical personnel at community nonteaching hospitals are
primarily independent practitioners whomay be hospital-
ists with full-time hospital-based practices or consultant
physicians with outpatient clinic-based practices, while
medical personnel at teaching hospitals usually include
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medical students, interns, residents, and attending phy-
sicians. Thus, each setting affords a different level of
interaction and communication in terms of clinical rec-
ommendations between student pharmacists and the med-
ical team, ie, student pharmacists mostly interact with
medical students and residents in a teaching hospital,
compared with attending physicians in community non-
teaching hospitals. In academic medical centers, pharma-
cists and student pharmacists attend multidisciplinary
rounds as part of a service, while pharmacy practitioners
in community nonteaching hospitals practice with more
independence.12 In this setting, pharmacy practitioners
typically monitor patients in specific regions of the hospi-
tal, and independently collect and analyze patient informa-
tion as they perform medication therapy management
services. Community nonteaching hospitals provide stu-
dent pharmacists with a great opportunity for one-on-one
interactions with physicians and other healthcare pro-
viders, and give students the opportunity to develop inter-
personal skills and to work as part of an interdisciplinary
team.12 This setting also provides students with a greater
one-on-one consultation time with their patients compared
to medical team rounds, whereby attending physicians
or medical residents take the lead roles in patient inter-
actions, allowing student pharmacists minimal patient
interaction during rounds. While student pharmacists
can proactively make recommendations to the medical
team on rounds at teaching hospitals, the nature of the
clinical recommendations in nonteaching hospitals may
be reactive to orders a physician has already placed.
However, in this setting, pharmacists and student phar-
macists are also consulted by independent practitioners.
They serve as a resource to discuss medication therapy
goals and proactively make recommendations to improve
patient care.12,13

Clinical interventions performed by students in com-
munity nonteaching hospitals can be documented using
either paper or electronic documentation instruments,
based on the resources available at the site. Electronic
systems are more efficient than paper-based systems be-
cause they allow documentation of increased number
and types of pharmacists interventions.14 To our knowl-
edge, there are no published studies that compare differ-
ences in documentation rates when paper vs electronic
documentation instruments are used for student pharma-
cist interventions.

The primary purpose of our study was to assess stu-
dent pharmacists’ interventions in APPEs at a community
nonteaching hospital by evaluating clinical interventions
for cost savings, intervention types, and acceptance rates.
Secondary endpoints included assessing interventions and
estimated cost savings by type of APPE, and evaluating

students’ number of interventions and associated cost
savings during the paper-based documentation period vs
a comparative time period when electronic documentation
was used.

METHODS
This study involved a reviewof clinical interventions

by P4 students who completed a 5-week advanced insti-
tutional, medication safety, or internal medicine APPE
over a 3½-year period from June 2009 to December 2012
(excludingApril andMay2010) at 1 community nonteach-
ing hospital. As part of the APPE expectations, students
participated in clinical activities to optimize medication
therapy management and patient safety. All APPE activi-
ties were performed under the supervision of pharmacist
preceptors. The students were required to document all
clinical activities performed, which served as a learning
tool for the students on how pharmacists keep track of
clinical interventions. Our analysis included data from all
student pharmacists in the 3 APPEs who were trained on
intervention documentation and documented at least 1 in-
terventionduring their experiential education.Entrieswere
reviewed by the pharmacist preceptor and duplicate entries
by the same student were excluded.

Clinical interventions involved written and verbal
interactions with other healthcare professionals, patients,
and caregivers, and were documented on a paper data
collection form for the first 1½ years of the study (June
2009 to December 2010). All data collected were collated
by APPE type and subsequently entered into an Internet-
based documentation system, Quantifi, (Pharmacy One-
Source, Bellevue, WA) by pharmacist preceptors for
analysis of intervention types, acceptance rates, and cost
savings. Beginning in January 2011, students entered their
interventions directly into Quantifi, which was available
through a subscription to Pharmacy OneSource. Interven-
tions were classified into the following areas: therapeutic
(antibiotic recommendations, medication initiation/
discontinuation, therapeutic interchanges, intravenous
(IV) to enteral route conversions), safety (dose evalua-
tion, drug interactions, allergy information clarification,
lab evaluation), quality assurance (medication history,
duplicate avoidance), and information/education (drug in-
formation, patient education, drug therapy consultation).
Students were instructed at the start of their APPE by phar-
macist preceptors on how to appropriately document clin-
ical interventions using the documentation instrument in
use (paper vs electronic), and this training was consistent
over time and across all of the 3 types of APPEs. A phar-
macist reviewed each intervention entered by the students
for appropriateness and accuracy of documentation, and
intervention classification.
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Interventions were considered accepted if they re-
sulted in a change in the patient’s therapy in line with
the recommendation made (eg, therapeutic and safety
classes), if the recipient of patient education or drug in-
formation agreed to the recommended counseling or in-
formation provided, or if the intervention resulted in
a verification of the patient’smedication history (eg, qual-
ity assurance). Cost savings were calculated using the
variables and assumptions made by Quantifi, which was
based on literature evaluation and cost savings calcula-
tions to derive hard and soft cost savings for each type of
intervention.Hard cost savings included cost savings based
on a clinical interventionmade and applied to interventions
such as IV to enteral route conversions, therapeutic inter-
changes, and antibiotic recommendations. The hard cost
savings were calculated using an average cost differential
between commonly interchanged drugs or antibiotics and
a days of therapy impacted factor in order to calculate the
average value of the intervention made. Soft cost savings
referred tocost avoidance fromthepreventionofapotential
adverse drug event when an intervention was made; for
example, allergy information clarification. The soft cost
savings were calculated by using one half of the average
inflation and adverse drug event rate values supported
by literature to generate a realistic and conservative num-
ber. The cost measures used by Quantifi were last updated
in 2009 and were not adjusted for annual inflation costs
thereafter.

Interventions from students during the medication
safety APPE were excluded from the paper vs electronic
documentation analysis because the APPE changed dur-
ing this time period from medication safety projects to
a focus on medication reconciliation. The advanced in-
stitutional and internal medicine APPEs did not undergo
any changes during the study period and were included in
this secondary analysis. Descriptive statistics, including
mean and percentages, were used to analyze data obtained.
Data for individual students were not available for analysis
because data were collated by APPE type; however, per
student assessments were calculated by dividing the to-
tal interventions by the total students in the time period.
Mercer University’s Institutional Review Board reviewed
and approved this study.

RESULTS
One hundred twenty P4 student pharmacists who

completed their advanced institutional, medication safety,
or internalmedicineAPPEs over the 3½-year study period,
and who documented at least 1 intervention and were
trained on documentation of clinical interventions, were
included in this study. Clinical interventions from the stu-
dents in the medication safety APPE (n521), advanced

institutional APPE (n529), and internal medicine APPE
(n570) were collected and analyzed. Students reported
a 97% acceptance rate (2,107 accepted of 2,170 attempted)
for clinical interventions (Table 1) with an estimated cost
savings for the institution of $280,297 (Table 2). Each
student performed an average of 18 interventions (3.6 in-
terventions per week) with an average cost savings of
$2,335 per student. The most common types of interven-
tions performed were information/education (patient
education), quality assurance (medication history), and
therapeutic (intravenous to enteral route screening and
conversions).

An analysis of interventions documented using the
paper-based documentation instrument from June 2009 to
December 2010 vs those documented using the electronic
documentation instrument during a comparative time pe-
riod from June 2011 to December 2012 was performed.
The average number of interventions and cost savings per
student in the advanced institutional and internal medi-
cine APPEs during the paper documentation period was
15 interventions and $1,782, respectively, and during the
electronic documentation period it was 14 interventions
and $1,764, respectively.

DISCUSSION
Student pharmacists in the advanced institutional,

medication safety, and internal medicine APPEs at a
community nonteaching hospital had more than 2,000
opportunities to intervene in the care of patients through
interaction with other healthcare providers, patients, and
caregivers. These clinical interventions were well re-
ceived,with an overall acceptance rate of 97%and a total
estimated cost savings of $280,297 over a 3½-year period.
There was a higher number of specific interventions, such
as information/education and therapeutic, because of the
students’ weekly participation in specific clinical activities
at the practice site, including warfarin education, and in-
travenous (IV) to enteral route screening and conversions
per hospital protocol. Medication safety APPE students
had a higher number of quality assurance (medication his-
tory) interventions because of a primary focus on medica-
tion reconciliation as a component of this APPE. Internal
medicine students had a higher number of therapeutic and
information/education interventions because of the nature
of the activities of this APPE. They also had the opportu-
nity to perform drug therapy consultations and to educate
patients on different medication therapies.

There were a comparable number of interventions
and cost savings per student when comparing paper vs
electronic documentation of interventions performed dur-
ing comparative time periods. Students’ rate of documen-
tation of interventions did not significantly change when
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using paper-based vs electronic-based documentation
systems as long as students were oriented appropriately
to the documentation system being used, and informed of
the importance and expectation to document interven-
tions. For institutions that still use paper-based documen-
tation systems for student pharmacist interventions, this
can be an effective tool to capture the activities of students
at the experiential practice site.

Previous studies have described the positive impact
of student pharmacists in various clinical settings and
their associated cost savings, and most of these studies
also describe the impact in teaching institutions.3-4,7-10

Student pharmacist interventions were evaluated from
time periods of 5 months to 3 years, with an average of
2.3 to 12 interventions per student per week and an accep-
tance rate ranging from 68% to 97%.3-4,7-11 In our study,
comparable resultswere seenwith each student performing
an average of 3.6 interventions perweek and an acceptance
rate of 97% at a community nonteaching hospital.

We identified some limitations in our study. Students
may have documented only interventions they recollected
based on the perceived favorable outcome on patient care.8

In addition, they may have been more likely to document
the interventions that got accepted. This may have under-
estimated the total clinical interventions performed and
inflated the number of accepted interventions.

Interventions made per protocol (eg, IV to enteral
route conversions) did not require prior approval by a pre-
scriber, whichmay have resulted in students documenting
more of this type of intervention and increased the number
of accepted interventions. Even though cost savings were
calculated and reported, it is unknown if the accepted in-
terventions reduced length of stay, readmission rates, or
overall healthcare costs.7,11 Student pharmacists’ interven-
tions were all performed under the supervision of the phar-
macist preceptors; however, for some interventions, the
student may have received assistance from the preceptor
in performing the intervention. The number of interven-
tions for which students received assistance vs those that
were student driven were not quantified. Pharmacist inter-
ventions at this practice sitewere not documented using the
same documentation instruments as the students, so com-
parisons using a comparator group for the students’ inter-
ventions could not be made.

The performance and documentation of clinical in-
terventions by students helps to contribute to their active-
learning process and preparation as future pharmacists.
It helps them to identify what a clinical intervention is
and the various types, and teaches students professional
communication, including documentation of pharmacist
recommendations and consultations, in line with ACPE
outcomes.1 This process also helps students realize theT

ab
le
1
.
A
tt
em

p
te
d
C
li
n
ic
al
In
te
rv
en
ti
o
n
s
b
y
F
o
u
rt
h
-Y

ea
r
P
h
ar
m
ac
y
S
tu
d
en
ts
in

A
d
v
an
ce
d
P
h
ar
m
ac
y
P
ra
ct
ic
e
E
x
p
er
ie
n
ce
s
at
a
C
o
m
m
u
n
it
y
N
o
n
te
ac
h
in
g
H
o
sp
it
al
an
d

A
ss
o
ci
at
ed

A
cc
ep
ta
n
ce

R
at
es
,
N
5
2
1
7
0

A
d
v
a
n
ce
d
In
st
it
u
ti
o
n
a
l

M
ed
ic
a
ti
o
n
S
a
fe
ty

In
te
rn
a
l
M
ed
ic
in
e

T
o
ta
l

In
te
rv
en
ti
o
n
C
la
ss

A
tt
em

p
te
d
,

N
o
.

A
cc
ep
te
d
,

%
A
tt
em

p
te
d
,

N
o
.

A
cc
ep
te
d
,

%
A
tt
em

p
te
d
,

N
o
.

A
cc
ep
te
d
,

%
A
tt
em

p
te
d
,

N
o
.

A
cc
ep
te
d
,

%

T
h
er
ap
eu
ti
c
(a
n
ti
b
io
ti
c
re
co
m
m
en
d
at
io
n
s,

m
ed
ic
at
io
n
in
it
ia
-t
io
n
/d
is
co
n
ti
n
u
at
io
n
,

th
er
ap
eu
ti
c
in
tr
av
en
o
u
s

to
en
te
ra
l
ro
u
te

co
n
v
er
si
o
n
s)

5
8

1
0
0

6
5

1
0
0

3
8
2

9
3
.2

5
0
5

9
4
.9

S
af
et
y
(d
o
se

ev
al
u
at
io
n
,
la
b
o
ra
to
ry

ev
al
u
at
io
n
,
al
le
rg
y
in
fo
rm

at
io
n

cl
ar
ifi
ed
,
d
ru
g
in
te
ra
ct
io
n
s)

6
8
3
.3

2
1

1
0
0

1
9
4

8
7
.6

2
2
1

8
8
.7

Q
u
al
it
y
as
su
ra
n
ce

(m
ed
ic
at
io
n
h
is
to
ry
,

d
u
p
li
ca
te

av
o
id
an
ce
)

3
1
0
0

4
2
5

1
0
0

1
4
7

9
6
.6

5
7
5

9
9
.1

In
fo
rm

at
io
n
/e
d
u
ca
ti
o
n
(d
ru
g

in
fo
rm

at
io
n
,
p
at
ie
n
t
ed
u
ca
ti
o
n
,

d
ru
g
th
er
ap
y
co
n
su
lt
at
io
n
)

1
7
7

9
8
.9

1
4
4

1
0
0

5
4
8

9
9
.1

8
6
9

9
9
.2

O
v
er
al
l

2
4
4

9
8
.8

6
5
5

1
0
0

1
2
7
1

9
5
.3

2
1
7
0

9
7

American Journal of Pharmaceutical Education 2014; 78 (3) Article 50.

4



influence they have on patient care and may provide
them with a better understanding of an interdisciplinary
approach to patient care through interactions with other
healthcare providers. The cost savings documented may
help to justify the benefit of the presence of student phar-
macists at practice sites, including community nonteaching
hospitals, and may aid with justifying increasing the num-
ber of students at these sites in order to increase the poten-
tial benefit to patient care and cost savings to the hospital.

CONCLUSION
Student pharmacists in APPEs at a community non-

teaching hospital had more than 2,000 opportunities
within a 3½-year period to participate in clinical activ-
ities, interact and collaborate with other healthcare pro-
fessionals, and positively influence the care of patients,
while also contributing to pharmacy cost savings. These
activities provided students with the opportunity to learn
and demonstrate ACPE competencies in experiential ed-
ucation, specifically in contributing to patient care in
collaboration with patients, prescribers, and other mem-
bers of the healthcare team.
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Table 2. Accepted Clinical Interventions and Cost Savingsa of Fourth-Year Pharmacy Students in Advanced Pharmacy Practice
Experiences at a Community Nonteaching Hospital, $

Intervention Class
Advanced

Institutional (n=241)
Medication

Safety (n=655)
Internal

Medicine (n=1211)
Total

Accepted (n=2107)

Therapeutic 1,537 1,513 31,682 34,732
Safety 765 3,213 26,010 29,988
Quality Assurance 459 65,025 21,726 87,210
Information/Education 26,316 21,573 80,478 128,367
Cost Savings 29,077 91,324 159,896 280,297
a Cost savings were calculated using the variables and assumptions made by Quantifi (Pharmacy OneSource, Bellevue, WA).
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