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Objective. To determine whether students completing an advanced pharmacy practice experience
(APPE) at an academic-affiliated drug information center received questions similar to those received
by pharmacists practicing in community settings.
Methods. Graduates of Samford University McWhorter School of Pharmacy residing in Southeastern
states were surveyed via US mail to determine the characteristics of inquiries received from health care
providers and the public in community practice. Survey results were compared to inquiries received at
Samford University Global Drug Information Center (SUGDIS).
Results. The response rate to the survey of graduates was 36% (268 of 738 surveys). Respondents
identified nonprescription drugs (65%), adverse drug reactions (62.7%), and drug interactions (62.4%)
as the top 3 types of questions answered routinely in community practice, while drug therapy (13.9%),
dosing (10.2%), and adverse drug reactions (6.5%) were the 3 types of questions most commonly
answered at SUGDIS. The most common resources used to answer questions in the community and
SUGDIS were Drug Facts and Comparisons and specialty references, respectively.
Conclusions. Differences were noted in types of questions received, expected speed of response, and
reference utilization. As a result, activities were incorporated into the drug information APPE to
address the disparities noted in the study.

Keywords: community pharmacy, drug information, advanced pharmacy practice experience

INTRODUCTION
The updated 2004 Center for the Advancement of

Pharmaceutical Education (CAPE) Advisory Panel on
Educational Outcomes includes recommendations that
all graduates of doctor of pharmacy (PharmD) programs
should be proficient providers of drug information to both
health-care providers and the public.1 The recognition by
CAPE that pharmacists require drug information skills
(ie, efficiently locating, critically analyzing, and effec-
tively communicating information) for problem-solving
and decision-making activities within daily practice has
prompted many PharmD programs to incorporate drug
information courses in both the didactic and experiential
portions of the curriculum. A recent survey evaluating
experiential drug information training within US phar-
macy schools revealed that 73% of PharmD programs
offer a distinct drug information advanced pharmacy
practice experience (APPE). These drug information

APPEs may be completed in a variety of settings includ-
ing a hospital-based drug information center, an aca-
demic-affiliated drug information setting, or a setting
within the pharmaceutical industry.2 A survey of drug
information centers in the United States found that 95%
served as APPE sites for a PharmD program and that over
72%were affiliated with a hospital or medical center. The
most common requestors of drug information from these
centers were pharmacists, physicians, and nurses.3

In spite of institutional sites serving as the primary
site for drug information APPEs, community pharmacy
has consistently been the primary employment site of
pharmacy graduates. According to the 2004 National
Pharmacist Workforce Survey, 56.4% of pharmacists
are employed in a community setting (independent,
chain, mass merchandiser, supermarket) while only
24.7% are employed in the hospital setting.4 In the com-
munity setting, providing drug information to consum-
ers is an expected job function. A consumer-based
survey found that 85% of respondents felt it was ex-
tremely important that pharmacists be readily available
to answer questions.5 Based on a comparison between
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the national statistics of the pharmacy workforce and
the published characteristics of United States’ drug
information centers, it appears that pharmacy students
may not be trained within drug information courses
for community practice.

The PharmD program at Samford University
McWhorter School of Pharmacy requires every graduate
to complete a 4-week drug information APPE. Although
there are several sites where students can complete this
APPE, the majority of students (approximately 70%)
complete the experience at Samford University’s Global
Drug Information Center (SUGDIS), a fee-for-service
operation that provides drug information to over 50
pharmacies within hospitals, health management organ-
izations, and long-term care facilities. During the drug
information APPE, faculty members strive not only to
teach students drug information concepts, but also to
expose students to experiences in drug information that
they are likely to encounter in their postgraduation prac-
tice setting. Similar to national trends, over 70% of
Samford graduates pursue a career in community phar-
macy following graduation. The number and subject of
drug information requests, as well as the expected speed
of providing drug information responses in the commu-
nity setting may differ from the characteristics of ques-
tions received by pharmacy students during their drug
information APPE. Assessment of questions received at
SUGDIS during 2004-2005 revealed that only a third of
the questions received at the center were classified as
community or ambulatory based. As a result, there is
a potential disparity for students between academic drug
information experiences and future practice experien-
ces. This observation is probably not unique to the
Samford PharmD program.

Studies that have evaluated drug information
requests in the community practice setting date back to
the 1970s before the implementation of the entry-level
PharmD program or evaluate the characteristics of
health-care professional inquires received by commu-
nity pharmacists.6,7 Investigators of a recently pub-
lished study evaluated the types of questions received
by pharmacy students completing an APPE in commu-
nity pharmacy; however, some of the questions received
by the students participating in the study were contrived
for the practice experience and may not reflect true
consumer-based questions.8 To our knowledge no com-
parative analysis has been published in the literature
examining potential differences between academic
training and career experiences in drug information.
Therefore, the primary objective of the present study
was to determine the characteristics of community-
based drug information requests compared to requests

received at an academic drug information center. A sec-
ondary objective was to determine the most commonly
used resources to answer community-based drug infor-
mation questions.

METHODS
In September 2005, McWhorter School of Pharmacy

1998-2005 graduates whose alumni records indicated
residence in Kentucky, Tennessee, Florida, Georgia,
Mississippi, or Alabama, as well as pharmacists currently
serving as community APPE preceptors for Samford’s
PharmD experiential program, were invited to participate
in a survey. A total of 738 survey instrumentsweremailed
to these selected pharmacists. The sample was not ran-
domly surveyed because an a priori calculation deter-
mined that 255 completed survey instruments must be
returned to achieve 95% confidence (65% accuracy) of
survey results. As the response rate of mailed surveys is
traditionally low, a sample size of over 700was necessary
to receive 255 completed surveys based on published
response rates of 38% for mailed surveys.9 In addition
to the survey instrument, all invited participants received
a stamped, self-addressed return envelope and were en-
couraged to return the survey instrument within 2 weeks
of receipt. No reminder notices or additional copies of the
survey instrument were sent. All responses were anony-
mous. Data collection was terminated in November 2005.
The research project was approved by the Institutional
Review Board of Samford University.

The survey instrument consisted of 11 check-box/
multiple-choice questions and 2 fill-in-the blank ques-
tions. Questions were designed to assess the most com-
mon types of drug information questions received, the
number of drug information questions received per day,
the expected speed of response, and commonly used drug
information resources in the community.On the questions
requesting pharmacists to recall the most commonly
asked questions at their practice site, pharmacists were
provided a checklist of 11 different categories of question
types. Question category types were adapted from a data
collection form used for drug information requests at
SUGDIS and included adverse drug reactions, alternative
medicines/herbals, contraindications, dosing, drug admin-
istration, drug interactions, therapeutic use of drugs, over-
the-counter therapy, tablet identification, pregnancy/
lactation, and disease state explanation.On the 2 questions
addressing the most commonly received questions in the
community, pharmacists could select all applicable ques-
tion categories on 1 of the 2 questions. On the second
question, pharmacistswere asked to select the 3most com-
monly answered question types. For the most commonly
used resources, pharmacistswereprovidedwithachecklist
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of electronic and text monograph resources and could
check all applicable resources. Options for resources in-
cluded American Hospital Formulary Service (AHFS),
Clinical Pharmacology, Drug Information Handbook,
Drug Facts & Comparisons/E-facts, Package insert/
Physicians’ Desk Reference (PDR), PDA program, and
other.

To determine the characteristics of drug information
requests received at SUGDIS, the drug information data-
base created by SUGDIS personnel and employed to
document drug information requests was queried for
questions received during the 2004-2005 academic year
(June 1, 2004 to May 31, 2005). The drug information
database stores information on requestor’s demographics,
the question, classification, response, references used to
answer the question, and time to respond.

Analyses of the descriptive statistics collected were
performedwith SPSS,Version 12 (SPSS Inc, Chicago, Ill).
Inferential statistics were not performed on the data
because the comparison between community pharmacy
practice andSUGDISwasconductedprimarily as aquality
assurance assessment. Fill-in-the-blank survey responses
were compiled and analyzed using Microsoft Excel.

RESULTS
Of the 738 surveys mailed, 268 were returned for an

overall response rate of 36%. The majority of survey
instruments were returned by pharmacists practicing in
Alabama (71%), followed by pharmacists practicing in
Florida (8%), and Kentucky (7%). As the objective of the
survey was to collect information on drug information
practices in the community setting and alumni records
did not indicate practice site, respondents were asked
if they practiced in community pharmacy on a regular,
part-time, or as-needed basis. Eighty-nine percent of
respondents indicated practicing in community pharmacy
to some extent. The data from the 29 respondents indicat-
ing a practice site other than community pharmacy were
included in the analysis because a separate analysis dem-
onstrated that inclusion of responses from non-community
practitioners did not have a statistically significant effect
on survey outcomes.

A total of 268 respondents identified the most com-
mon questions received at their practice site. Pharmacists
identified drug interactions, adverse drug reactions, and
nonprescription drug therapy as the most common types
of questions answered. See Table 1 for a comprehensive
list of responses. In a related question, respondents were
asked to identify the top 3 types of questions answered on
a routine basis. Similar to the results of the previous ques-
tion, 65% (n5 173), 63% (n5 168), and 62% (n5 166)
identified nonprescription drugs, adverse drug reactions,

and drug interaction questions, respectively, as the most
commonly received type of question.

All respondents identified at least one resource com-
monly used to answer drug information questions. Non-
electronic resources were the most frequently utilized
resources in the community practice setting. Themajority
of respondents identified Drug Facts & Comparisons,
Package Insert/ Physicians Desk Reference, and/or Drug
Information Handbook as the drug information resource
used in practice to answer questions. Other resources and
the cited frequencies of use are listed in Table 2.

Participants were requested to estimate the number of
drug information questions received during an average
workday. Ninety-two (34%) responding pharmacists
reported answering between 1 to 5 questions per day
while 100 pharmacists (37%) reported answering 6 to
10 questions per day. Less than 15% of respondents esti-
mated answering either 11-15 or $16 questions per day.

The expected speed of responding to a drug informa-
tion request in the community was estimated by 264 phar-
macists. The majority of pharmacists (n5 150) reported
that on average, patients were willing to wait 5 minutes
for a pharmacist to research a question and provide a re-
sponse. Fifty-two (20%) pharmacists felt patients were
notwilling towait to have questions answered andwanted
a response immediately. Longer wait times such as half
day or next day were only reported by 13 (5%) and 8 (3%)
pharmacists, respectively.

The final question of the survey instrument evaluated
what methods community practitioners employ when
time and/or resources are unavailable to answer a drug
information question in a timely manner. One hundred

Table 1. Categories of Drug Information Requests Received
by Community Pharmacists (n 5 268)

Question Classification
Encountered in
Practice, No. (%)

Drug interactions* 229 (85.8)

Adverse drug reactionsy 229 (85.8)

Nonprescription drugs* 220 (82.4)

Dosingy 195 (73.0)

Drug therapyy 160 (59.9)

Drug identificationy 143 (53.6)

Drug administration* 137 (51.3)

Herbalsy 134 (50.2)

Pregnancy* 128 (47.9)

Contraindicationsy 109 (40.8)

Disease state* 97 (36.3)

*One value missing
yTwo values missing
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twenty-five (47%)of the 265 respondents reported that the
patient was referred to his/her physician. Researching the
question at home (n5 75) and contacting a drug informa-
tion center (n 5 71) were cited as methods by less than
a third of respondents. Other methods cited included
researching the question at work and contacting the pa-
tient at a later time, contacting the manufacturer, and con-
sulting with another pharmacist or a pharmacy student.

During the 2004-2005 academic year, 763 drug in-
formation requests were answered by SUGDIS. The most
common classification aside from ‘‘other’’ was drug ther-
apy (n 5 106), representing 13.9% of requests. Dose/
dosing (n 5 78; 10.2%), adverse drug reactions (n 5

50; 6.5%), drug ID/availability (n5 44; 5.7%), and drug
interactions (n 5 43; 5.6%) rounded out the top 5 most
commonly received questions at SUGDIS. Time to re-
spond was highly variable. Although the center receives
a number of questions that are answered rapidly (,15-30
minutes), the mean time to answer a question during the
study period was 4 hours.

SUGDIS has a large collection of monograph resour-
ces including all resources listed on the survey. As the
drug information database could not be queried for the
overall most commonly used references, the most com-
monly used resources for individual classification types
were analyzed. The resources used to answer questions
about nonprescription drugs, adverse drug reactions, and
drug interactions were specifically targeted for analysis
because these question categories represented the ques-
tions community pharmacists were most likely to receive
in practice according to the survey results. Only 3 non-
prescription drug questions were received during the
2004-2005 academic year, so no meaningful conclusion

regarding reference utilization could be drawn for the
question classification. The most common references
used to answer adverse drug reactions questions included
Meyler’s Side Effects of Drugs (30%), Clinical Pharma-
cology (30%), and AHFS (24%). The majority of drug
interaction questions were answered by consulting spe-
cialty resources such as Drug Interaction Facts (58%),
Hansten and Horn’s Drug Interaction Analysis and
Management (44%), and Lexi-Interact (42%).

DISCUSSION
This study confirms that answering drug information

questions is an important service that pharmacists provide
in the community. Seventy-one percent of Southeastern
pharmacists responding to the survey reported receipt of
1 to 10 drug information questions per day. The results
revealed the most common drug information requests in
the community pharmacies surveyed were nonprescrip-
tion, adverse drug reactions, and drug interactions.

While the potential for recall and regional bias exists,
results of the present survey are similar to other studies
that have evaluated the characteristics of drug informa-
tion requests in the community. During a 1-year study, 52
students completing a community pharmacy APPE docu-
mented the classifications of health-care professional and
consumer-based drug information requests. Study results
indicated questions from consumers were most likely to
be classified as adverse drug reactions, while questions
from health professionals were likely to be classified
as dosage and drug administration.8 A survey of 162
community and independent pharmacies in Louisiana
reported nonprescription medications, adverse drug reac-
tions, and contraindications/warning questions as the top
3 types of questions received from the public and other
health professionals.10

Comparison of the characteristics of community-
based drug information questions obtained from the pres-
ent survey and characteristics of questions received at an
academic drug information center revealed notable differ-
ences. Surveyed community pharmacists reported non-
prescription drug questions as the most frequently asked
question, while drug therapy questions were the most
frequently documented drug information requests at
SUGDIS. The high frequency of requests for drug therapy
information is not unique to SUGDIS. A national survey
of US drug information centers also confirms the most
common information request category is therapeutics.3

Nonprescription questions are rarely received at SUGDIS
as evidenced by the receipt of only 3 such questions
during the 2004-2005 academic year. The difference in
question classifications received between the 2 practice

Table 2. References Used to Answer Drug Information
Requests in the Community

References
Resource

Used, No. (%)

Drug Facts and Comparisons 185 (69.3)

Package Insert/ PDR 167 (62.5)

Drug Information Handbook 112 (41.9)

Clinical Pharmacology 77 (28.8)

PDA program* 58 (21.7)

American Hospital Formulary Service 18 (6.7)

Micromedexy 12 (4.5)

Gold Standardz 9 (3.4)

*PDA programs used included Lexi-Comp (n5 35; 60%); Epocrates
(n 5 22; 38%)

yUsed by 3 community practitioners (25%)
zGold Standard products include Alchemy, Clinical Pharmacology,
eMPOWERx, and Pharmacy Solutions

American Journal of Pharmaceutical Education 2007; 71 (2) Article 25.

4



settings is not unexpected since the center receives most
requests from hospitals or the long-term care setting,
while presumablymost questions posed in the community
are from consumers.

In addition to classification, a difference in expected
time to respond to drug information requests was also
noted. The opinion of surveyed pharmacists was thatmost
patients are only willing to wait 5 minutes for a response
while the average time to respond to a question at SUG-
DIS during 2004-2005 was 4 hours. This difference is
most likely a result of SUGDIS becoming increasing in-
volved in policy/procedure creation and new drug evalu-
ations for P&T committees.

The present survey also revealed thatDrug Facts and
Comparisons is the reference most commonly used to
answer drug information requests in the community. A
recent survey of 604 Alabama pharmacies demonstrated
that over 90% of respondents reported availability of
Drug Facts and Comparisons in the facility.11 Although
Alabama law suggests that pharmacies have the latest
edition of Drug Facts and Comparisons, any reference
or electronic media meeting the level of pharmacy prac-
ticed at the site will satisfy state laws for reference avail-
ability.12 Surveys administered to community pharmacies
in other states similarly have indicated that Drug Facts
andComparisons is themost frequently utilized resource.
Results of surveys evaluating resources utilized by phar-
macists in Southeastern Michigan, Louisiana, and North
Dakota concluded thatDrug Facts and Comparisonswas
the resource community pharmacists were most likely to
use to answer questions.10,13,14 At SUGDIS, students are
encouraged to become familiar with a variety of mono-
graph resources in addition to Drug Facts and Compar-
isons. Resources used in answering questions at the center
are selected by the student with assistance from a drug
information specialist. A review of resources used at
SUGDIS to answer question categories regularly received
by community pharmacists demonstrated thatDrug Facts
and Comparisonswas not 1 of the 3 most commonly used
references to answer either adverse drug reactions or drug
interaction questions. Of the 6 resources used commonly
to answer adverse drug reaction or drug interaction ques-
tions at SUGDIS, 5 of 6 references were either specialty
resources or monograph resources not readily available
in community pharmacies.

As pharmacists desire to be singled out among health
care providers as ‘‘the drug experts,’’ CAPE has recom-
mended that all graduates of institutions accredited by the
Accreditation Council for Pharmacy Education (ACPE)
be proficient at providing drug information. This may or
may not be occurring in practice. According to the present
survey, 47% of respondents refer patients to physicians if

a drug information question cannot be addressed by the
pharmacist, regardless of the reason. Pharmacistsmay not
be able to answer questions for a variety of reasons in-
cluding lack of time, lack of resources, or lack of training.
Based on the comparative analysis between community-
based questions and questions received at SUGDIS, it
may be that academic-affiliated drug information centers
with a primarily hospital-based clientele do not receive
a sufficient number of community-based questions or uti-
lize community-based resources frequently enough to
allow students to become experts at providing responses
to drug information inquires under conditions present in
the community setting.

In order to ensure students are provided with learning
opportunities within the drug information APPE that ex-
pose them to questions and resources they are likely to
encounter in the community setting, 2 key areas for
improvements were identified at SUGDIS. The first area
targeted for improvement was the number of community-
based questions received by the center and the emphasis
on community-based resources. The 2 categories of ques-
tions that are commonly answered in practice, but rarely
in the drug information APPE experience are questions
concerning nonprescriptionmedications and herbal prod-
ucts As a result, students have limited opportunities to
locate responses to such questions and are not exposed
to potential references that can assist the community prac-
titioner in answering these common questions. The first
activity developed in response to this identified problem
was an herbal/nonprescription drug reference discussion
session. The goal of this session is for the student to assess
the quality and usefulness of available herbal and non-
prescription drug references. Each student is provided
with either a nonprescription drug or herbal question that
has been solicited from a local community practitioner
and assigned a reference. During research of the question,
students are expected to evaluate the reference in terms
of cost, authorship, special features, strengths and weak-
nesses, and usefulness of the resource in community prac-
tice. During a group session, students report on the answer
to their question, describe the reference, and provide a rec-
ommendation regardingwhether theywould purchase the
reference to use in their future practice setting.

Another proposed activity in the development to in-
crease student exposure to community-based drug infor-
mation questions is creation of a databank of community
questions. The plan is to identify community practitioners
who would be willing to share with SUGDIS questions
they have received that have required consultation of
reference(s). This databankwill allow eachAPPE student
to receive 3 to 4 community-based questions to be dis-
cussed individually with a preceptor.
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The second area targeted for improvement was the
expected speed of responding to a drug information re-
quest.Most of the questions received at SUGDIS are com-
plex and require several hours of research. As a result,
students are infrequently placed in time-pressured situa-
tions that command efficiency in categorizing a question,
high familiarity with a reference, and speed in locating
a response. The 5-minute question session, a learning ac-
tivity that was already incorporated in the drug informa-
tion APPE to helpmimic drug information practices in the
community, was revised based on the survey results. The
goal of the 5-minute question session is for the student
to efficiently answer a drug information question in 5
minutes. Students are paired and given a question that
can be answered with tertiary literature references avail-
able in the community setting. Students are allowed 5
minutes to categorize the ultimate question, develop
a search strategy, and locate an answer. After the allotted
time, students meet as a group and discuss the answer to
the question and references used to assist in answering the
question. Based on the results of the survey, an effort has
beenmade todevelopdrug interactions, adversedrug reac-
tions, and nonprescription drug questions for the exercise.

The survey has also prompted faculty members to
incorporate a hands-on tutorial of drug interaction resour-
ces during the 5-minute question session. As a group,
students receive a drug interaction question and are re-
quired to research the question in 4 subscriber-based drug
interaction databases. Online references that do not re-
quire a subscription and can be utilized to answer drug
interactions questions are also mentioned during the
discussion (eg, Drugs.com, Express Scripts, Discovery
Health, Drugstore.com). Students receive a detailed tuto-
rial on how to use each drug interaction database and the
advantages and disadvantages of each database.

The results of this research indicate a need for in-
creasing community-based questions for our students.
The new learning experiences incorporated in the drug
information APPE at SUGDIS are for students to become
familiar with the references and resources available to
answer questions during training and future questions as
practicing pharmacists.

CONCLUSIONS
The characteristics of community-based drug infor-

mation inquiries compared to the characteristics of inqui-
ries students receive during the drug informationAPPE at
Samford University were determined. Disparities in cat-
egories of received questions, expected speed of response,

and reference utilization were noted between the 2 prac-
tice settings. Nationally, there is also likely to be discor-
dance between experiential training and postgraduation
drug information experiences because the majority of
centers serving as drug information APPE sites are affil-
iated with a hospital while the majority of pharmacists
continue to practice in community pharmacy. If drug in-
formation training sites wish to meet the 2004 CAPE
goals to train graduating pharmacists to become drug in-
formation providers to both health-care professionals and
consumers, the discrepancies observed in this study must
be removed. At Samford University, this issue is being
addressed by incorporating activities into the drug infor-
mation APPE to expose students to questions, references,
and expected response times they are likely to encounter
in the community.
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