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Objectives. To determine the number of interventions made by pharmacy students at an urban family
medicine clinic and the acceptance rate of these recommendations by the healthcare providers. The
secondary objective was to investigate the cost avoidance value of the interventions.
Methods. A prospective, unblinded study was conducted to determine the number and cost avoidance
value of clinical interventions made by pharmacy students completing advanced pharmacy practice
experiences (APPEs) in an urban family medicine clinic.
Results. Eighteen students completed this experience in the 8 months studied. Of the 718 interventions
performed, 77% were accepted by physicians, including 58% of the 200 interventions that required
immediate action. Projected avoidance was estimated at $61,855.
Conclusion. The clinical interventions by pharmacy students were generally well received by health-
care providers and resulted in significant cost savings. Pharmacy students can play an important role in
a family medicine clinic.
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INTRODUCTION
Students enrolled in a doctor of pharmacy (PharmD)

degree program complete various advanced pharmacy
practice experiences (APPEs) prior to graduation. As per
theAccreditationCouncil for PharmacyEducation accred-
itation standards for the PharmD program, students are re-
quired to be directly involved in patient care under the
supervision of preceptors.1 Unfortunately, clinical APPE
sites for pharmacy studentsmay be limited in some areas of
the Northeast because medical personnel are not aware of
pharmacy students’ value in ambulatory care.

There are several examples in the literature document-
ing pharmacy student interventions in clinical settings.2-9

However, the majority of these describe interventions per-
formed in an inpatient setting. Another literature review
documented 35 studies involving pharmacy students’
interventions, but only 7 took place in ambulatory care
clinics.2 While the specific types of interventions were
not noted, the acceptance rate for these recommenda-
tions varied from 32% to 98%. The range of acceptance
rates was attributed to differences in how the recommen-
dations were delivered to the physicians. The study with

the lowest acceptance rate used facsimile as a mode of
communication, whereas studies with higher acceptance
rates provided the recommendations verbally.None of the
studies involving ambulatory care included a cost analy-
sis for the students’ interventions. Increased documenta-
tion is needed in the ambulatory setting to show the value
of pharmacy students in primary care clinics. This re-
search examined the clinical relevance and monetary
value of pharmacy students’ interventions in a family
medicine ambulatory care clinic.

The primary objective of this study was to determine
the type and number of interventions presented by phar-
macy students in an ambulatory care family medicine
clinic and the acceptance rate of these recommendations
by attending physicians, family medicine residents, and
physician assistants. The secondary objective was to in-
vestigate the potential cost savings or cost avoidance as-
sociated with the interventions made.

METHODS
Students from St. John’s University College of Phar-

macy & Health Sciences had the option to choose an
urban family medicine clinic located in New York City
for their APPE. The clinic cares for a largely minority
(Hispanic and African-American) and economically dis-
advantaged population. The clinic’s preceptor, an asso-
ciate clinical professor at St. John’s University and
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registered pharmacist in the state of New York, had been
a practicing clinical pharmacist at the clinic for 6 years at
the time the study took place. The pharmacy preceptor’s
clinical duties included providing medication-therapy
management, diabetes education, and smoking-cessation
counseling to patients. Additionally, the pharmacist also
assisted in precepting family medicine residents during
some of their clinic sessions. Typically, 2 students per
month for 9 months out of the calendar year completed
4-week, full-time practice experiences at the site. While
completing their APPE, pharmacy students were required
to be at the site 8 hours per day, 5 daysperweek. Four hours
of eachdaywere spent in direct patient contact at the clinic.

At orientation, the preceptor reviewed with the stu-
dents how to obtain a medication history from the elec-
tronic health record, fill out medication health cards for
patients (Appendix 1), and detect possible medication-
related issues that might be relevant to the management
of the patient’s disease state. The students were instructed
to go through the list of scheduled patients prior to or at the
beginning of their clinic session. Their initial focus was to
target patients who had been prescribed 4 or more main-
tenance medications so that a medication health cards
could be filled out with the patient. If this type of patient
was not available at a given time, other patients were
targeted, including those for whom fewer medications
had been prescribed but who had not achieved the thera-
peutic goal for any of their medical condition(s), as evi-
denced by laboratory test results or vital markers. Each
student was given time to review the health records and
had the opportunity to discuss the plan of care with the
preceptor prior to seeing the patient. The student would
then meet with the patient in the examination room prior
to the physician or nurse practitioner seeing him/her. If
there was a discrepancy regarding the patient’s medica-
tions, the suggested intervention(s) was given verbally to
the provider. For patients who required numerous inter-
ventions, students also personally provided the sugges-
tions in writing to the provider for reference later/as
a reminder. If medication changes were made during the
physician visit, the student adjusted themedication health
card afterward to reflect the change. Students shadowed
the preceptor on their first day of clinic to view this pro-
cess prior to performing these tasks. Every intervention
occurred under the supervision of the pharmacy student
preceptor. Students also researched and answered any
drug-information questions asked by medical personnel
in relation to clinic patients, and the responses were ver-
ified by the preceptor. Pharmacy studentswere required to
follow up in the electronic health record to determine if
the intervention had been accepted within 24 hours of the
patient encounter.

Each pharmacy student entered interventions into an
electronic database,MedKeeperClinicalMeasures (MCM)
(Gold Standard Inc, Westminster, CO).10 This database
asked the student to provide the type of intervention,
whether the intervention was accepted, and a description
of the intervention. The preceptor verified each interven-
tion entered into MCM for clarity and accuracy. The pro-
gramhas the capability to generate reports, calculating the
total number of interventions of an individual pharmacy
student and/or all pharmacy students’ interventions com-
bined. Each intervention was assigned a projected cost
savings, which was provided and validated by MCM
based on previous research. For example, a dosage-
adjustment recommendation was valued to have a cost
avoidance of $125. This study received approval from
the St. John’s University Institutional Review Board as
well as from the Institute for Family Health.

RESULTS
Eighteen pharmacy students participated in this

APPE site in the 8 student-months studied, and 718 in-
terventions were performed. Table 1 depicts the number
and various types of interventions performed by the stu-
dents. Essential interventions included filling out medi-
cation health cardwith the patient, patient counseling, and
medication reconciliation. Other clinical interventions in-
cluded recommending any type of change in medication
regimen, requesting a necessary laboratory test, reporting
anadversedrug reaction, and/or answeringdrug-information
questions. Seventy-seven percent of the recommenda-
tions made by pharmacy students were accepted by the
physicians. Figure 1 depicts interventions determined by
the student preceptor as requiring immediate action from
the physician during that patient visit (ie, changing the

Table 1. Type and Number of Patient Interventions Made by
Pharmacy Students at a Family Medicine Clinic

Type of Interventions Quantity

Transcribe and provide medication
card for patient

156

Patient counseling 179
Dosage adjustment of a medication 35
Recommend laboratory tests 67
Discontinue medication(s) 29
Answer drug-information question(s) 23
Therapeutic substitution/alternative therapy 32
Add therapy/recommend new medication 57
Update medication list in record/medication

reconciliation
117

Reporting adverse drug reaction 5
Other 18
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patient’s medication regimen, ordering laboratory tests).
Interventions not included in this computation were pa-
tient counseling, providing a medication health card,
reporting an adverse drug reaction, and providing exten-
sive answers to drug information questions. Two hundred
interventions were classified as needing immediate ac-
tion, 58% of which were accepted by providers. A total
of $61,855 was computed by MCM as saved medical
expense or avoided cost. The majority of the cost savings
involved writing and reviewing medication health cards
with the patients and pertinent patient counseling regard-
ing their medications.

DISCUSSION
Pharmacy students’ role in the ambulatory care set-

ting has not beenwell documented. This study showed the
positive impact thatpharmacystudents canhave inaprimary
care family medicine clinic. Overall, the recommendations
provided by the students were well received by the doc-
tors and nurse practitioners. A majority of the pharmacy
students’ interventions performed by students involved
providing the patients with medication health cards and
patient counseling.Although thesemay not be technically
considered interventions, having a pharmacy student pro-
vide these services to patients was beneficial and impor-
tant. Many of the patients who receive medical care at
this family medicine clinic see specialist physicians at
other facilities. Although providers at the family medi-
cine clinic ideally should contact these specialists, it is
often difficult to do so. Prior to distributing these medi-
cation health cards to patients, there was often confusion
from patients regarding what medications they were tak-
ing and their associated indications. Numerous patients
had duplicate therapies (ie, simvastatin and atorvastatin
taken together) that were not reflected in the patients’
records. These medication health cards served as a guide
for the students in assessing correct use of medications,
dosing regimens, and appropriate monitoring of labora-
tory test results. Students also used the medication health

card as a gateway for patient counseling, ensuring adher-
ence, inquiring whether the patient experienced any ad-
verse effects with their regimen, and explaining to the
patient the therapeutic goals for particular medical prob-
lems and recommended lifestyle modifications.

The health care provider acceptance rate for the phar-
macy student recommendations requiring immediate ac-
tion was 58%. Although we had anticipated a higher
acceptance rate, 58% falls within the reported overall ac-
ceptance rate of between 32% and 97.9% in ambulatory/
community settings.2 There may be several explanations
for why some of the recommendations were not accepted.
Students had the opportunity to speak with the patient
for an average of only 15 minutes. The recommendations
that were made to the providers followed general treat-
ment guidelines; however, because the students were not
familiar with the patients, theymay have been unaware of
a patient’s personal or social issues thatmayhave deterred
them from recommending a therapy regimen that other-
wise would have been appropriate (ie, adding a newmed-
ication for a severely depressed individual who may not
have admitted nonadherence to the student). Students also
do not always recognize necessary interventions when
speaking with the physician. The necessity of a given in-
tervention(s) may not be realized until they are discussed
with the preceptor and/or the information is more thor-
oughly reviewed.As such, recommendationsmay bemade
after the patient has left the clinic. Hence, certain recom-
mendations may not have been followed at that visit but
possibly at a subsequent visit, which was nonetheless con-
sidered not accepted at the time. Additionally, clinicians
may have been overwhelmed with their patient-care ses-
sion, resulting in not being attentive to some of the phar-
macy students’ recommendations.

This study had several limitations. Given that the
interventions were self-reported by the pharmacy students,
there is a possibility of reporting bias. However, each in-
tervention that was entered into MCMwas reviewed daily
by the preceptor to ensure accuracy. This study also did not
have the capability of determining patient-care outcomes,
such as preventing hospitalization or improving patient
quality of life. Evaluating patient and provider satisfaction
was also outside the scope of this study. Additionally, not
all intervention categories had a projected cost value
assigned by MCM, (eg, providing a medication health
card).When no cost-value estimatewas available, the low-
est value of $50 was used. Hence, reported cost savings
may have been underestimated or overestimated.

The length of time for a physician visit varied among
the medical residents, attending physicians, physician as-
sistants, and nurse practitioners. Attending physicians and
nurse practitioners were allotted a 30-minute visit for new

Figure 1. Pharmacy students’ recommended interventions re-
quiring immediate action (HCP5healthcare provider).
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patients or physical examinations and 15minutes for follow-
up visits. Residents’ time with a patient ranged from
15-60 minutes, depending on their postgraduate year. For
providers who had shorter time allotments or were running
behind schedule, the time to consultwith a studentmayhave
been compromised. However, as this is a teaching facility
for both medical and pharmacy students, each provider is
expected to discuss patient cases with students. Given that
students had completed practice experiences at this family
medicine clinic and offered suggestions to providers for 6
years prior to this study taking place, the possibility of a bias
in the acceptance rate cannot be excluded.

CONCLUSION
Pharmacy students undergoing their ambulatory-

care APPE played an important role in a family medicine
clinic, easily becoming part of the multidisciplinary team
and executing significant interventions that resulted in
considerable cost avoidance.
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Appendix 1. Medication Health Card (photocopied back-to-back and folded in thirds).
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