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Objectives. To determine pharmacy students’ attitude toward and knowledge of reporting serious
adverse drug events (ADEs) to the Food and Drug Administration (FDA).
Method.A 58-item survey questionnaire constructed to measure respondents’ intention to report ADEs
(3 items), attitude toward reporting ADEs (20 items), knowledge of ADE reporting (9 items), and
demographic data was administered to all third-year (final-year) pharmacy students at the Appalachian
College of Pharmacy.
Results. The majority of the 58 students who responded (91% response rate) intended (84%) and
planned (85.3%) to report serious ADEs when they encounter them. Most respondents had favorable
attitudes toward reporting serious ADEs to the FDA; respondents believed that reporting serious ADEs
was valuable (5.66 1.5, mean6 SD), good (3.06 1.7), and beneficial (5.76 1.5). Many students also
believed that ADE reporting resulted in increased risk of malpractice, compromised relationships with
physicians, broken trust with patients, disruption of the normal workflow, and was time consuming.
Many students had inadequate knowledge on reporting ADEs.
Conclusion. Although pharmacy students had strong intentions and favorable attitudes toward ADE
reporting, they had inadequate knowledge of how to report serious ADEs.

Keywords: adverse drug events, adverse drug event reporting, pharmacovigilance, theory of planned behavior,
drug safety

INTRODUCTION
In 2010, over 770,000 ADEs occurred in the United

States, costing up to $5.6 billion annually.1 An ADE is
injury or harm resulting from the use of a drug including
from adverse drug reactions and overdoses. ADEs cause
many hospital admissions and deaths and result in a con-
siderable use of hospital resources.2 ADEs are associated
with unnecessary patient and societal costs.3 Most ADEs
are preventable through careful monitoring and report-
ing. Healthcare professionals in the United States are en-
couraged to report ADEs that they encounter to the FDA
through MedWatch. ADE reporting by healthcare pro-
viders is a professional responsibility. The voluntary
reporting of ADEs helps to improve future medication
use and safety.4 By reporting ADEs, healthcare profes-
sionals share the clinical experience of medication ther-
apy and build a better safety profile for the medication(s)
involved.

Despite the need for and importance of ADE report-
ing and the existence of an elaborate system to collect
ADE reports, few ADEs are reported (,1%).1 Under-
reporting of ADEs, including serious or severe ADEs to
spontaneous reporting systems by healthcare profes-
sionals is common.5-7 Failure to report ADEs is influenced
by many factors, such as lack of time, indifference, mal-
practice litigation concerns, lack of motivation, lack of
economic incentive, complacency, lack of knowledge on
ADE reporting requirements, and negative attitudes.5,6,8,9

In addition, reluctance to send reports based on mere sus-
picion of ADEs, lack of confidence in recognizing adverse
drug reactions, misconceptions about ADE reporting, and
difficulty in accessing means of reporting (eg, forms)10-16

also affect the reporting of ADEs. ADE reporting is also
hampered by healthcare professionals’ attitudes toward
reporting17 and possibly by personal characteristics.

Pharmacy educators should adequately prepare stu-
dents regarding patient and drug safety.18 Pharmacy stu-
dents are expected to have adequate knowledge concerning
the process, procedure, and importance of ADE reporting.
US pharmacy students have misconceptions relating to the
way adverse event reports are handled and the influence
of Health Insurance Portability and Accountability Act
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regulations on reporting.19 However, no known study has
investigated the intent and attitudes of pharmacy students
toward ADE reporting in the United States, as well as the
demographic factors that are related to ADE reporting.

A pilot study was conducted to determine pharmacy
students’ attitude toward and knowledge of reporting se-
rious ADEs to the Food and Drug Administration (FDA).
The specific objectives of the studywere to determine: (1)
pharmacy students’ intention to report serious ADEs to
the FDA; (2) pharmacy students’ attitude toward reporting
serious ADEs to the FDA; (3) pharmacy students’ knowl-
edge of reporting serious ADEs; and (4) the relationship
between demographic factors (eg, age and gender) and
attitude toward reporting serious ADEs. The study hypoth-
eses were: (1) pharmacy students have strong intentions to
report serious ADEs to the FDA; (2) pharmacy students
have positive attitudes toward reporting serious ADEs to
the FDA; (3) pharmacy students have adequate knowledge
of reporting serious ADEs to the FDA; (4) there is no re-
lationship between pharmacy students’ attitudes toward
reporting serious ADEs and age; and (5) there is no rela-
tionship between pharmacy students’ attitudes toward
reporting serious ADEs and gender.

The study’s theoretical framework was based on the
theory of planned behavior, which postulates that behav-
ior is determined by behavioral intention and perceived
behavioral control.20 Intention is in turn shapedby attitudes
toward the behavior, social norms, and perceived control
over the behavior. The theory of planned behavior has
been used successfully to predict behaviors of pharma-
cists7,21,22 and other healthcare professionals.23-25 Thus,
the theory of planned behavior provides a promising
framework for predicting pharmacy students’ intention
and behaviors and was used as the guiding theoretical
framework in the current study.

METHODS
This cross-sectional study was approved by the

Edward Via College of Osteopathic Medicine Institu-
tional Review Board. The study was undertaken at the
Appalachian College of Pharmacy (ACP) in Oakwood,
Virginia,whichoffers an accelerated3-year doctor of phar-
macy (PharmD) program. Students complete classroom-
based studies during the first 2 years, and then proceed
to practice experiences during the third and final year.
Education regarding the role of pharmacists in minimiz-
ing risks associated with medication products occurs
mainly in the Drug Information, Clinical Research and
Biostatistics course. In addition, drug safety issues are dis-
cussed in other courses throughout the curriculum to pro-
mote a culture of safety in the minds of students. However,
the college does not offer a standalone required or elective

course onmedication safety.The studyonly included third-
year pharmacy studentswhohad completed the classroom-
based curriculum and had been exposed to clinical practice
through practice experiences. First- and second-year stu-
dents were excluded from the study.

Data were collected using a survey instrument adapted
from previous research.6,7,26 The survey instrument had 58
items designed to measure the respondents’ intention, atti-
tude, knowledge of ADE reporting, and demographic data.

All students attending a third-year seminar during
the 2011 spring semester were invited to complete the
survey instrument. Students’ participation was voluntary;
consenting students completed and returned the survey
instrument to the faculty investigator.

Intention was measured by 3 items, each of which
used a Likert-type response scale ranging from extremely
unlikely to extremely likely (2 items) or a response scale
ranging from strongly disagree to strongly agree. Attitude
was measured by 12 items. The responses to the first 8
items were on a Likert-type scale (eg, extremely unlikely
to extremely likely). Attitude was also measured using 4
items, with response scales ranging from worthless to
valuable; pleasant to unpleasant; good to bad; and harm-
ful to beneficial. Student knowledge of ADE reporting
was measured using 9 true or false items. Data on the
students’ gender and year of birth were also collected.

Data analysis was conducted using PASW Statistics
18 (SPSS, Chicago, Ill). Means, standard deviations, and
frequency distributions were computed for all study vari-
ables. An alpha level of 5% was used for significance
(p # 0.05). An independent t test was used to compare
students’ attitudes and intentions by gender. One way
analysis of variance was used to compare mean attitude
differences by age category. Pearson correlationwas used
to compute the correlation between attitude, and intention
and age. Each student’s knowledge level was computed
by adding up all the correct items and then dividing by
the total number of items. The knowledge scores were
then converted to a percentage. Power analysis was con-
ducted using G*Power, version 3.0.10 (Erdfelder, Faul,
and Buchner, Institute for Experimental Psychology,
Heinrich-Heine University-Dusseldorf, Germany).

RESULTS
Of the 64 eligible third-year students, 58 completed

the survey instruments for a 91% response rate. Twenty-
eight respondents were male and 29 were female. Most
respondentswere 20 to 30 years of age, with amean age of
28.8 6 6.3 years.

Amajority of students indicated they intend to (84.0%),
will try to (87.8%), and plan to (85.3%) report seriousADEs
that they encounter to the FDA (Table 1). Most students
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(77.6%) believed that pharmacists have a moral obligation
to report serious ADEs that they encounter to the FDA.

A majority of respondents believed that reporting
serious ADEs was valuable (5.6 6 1.5), good (2.9 6
1.7), and beneficial (5.7 6 1.5) (Table 2). However, stu-
dents believed that reporting serious ADEs to the FDA
was neither pleasant nor unpleasant (4.06 1.5) (Table 2).

Most respondents had favorable attitudes toward
reporting serious ADEs to the FDA, and believed that
reporting ADEs educates others about drug risks (5.8 6
1.1), is personally rewarding (4.9 6 1.6), and improves
patient safety (6.1 6 0.9) (Table 1). However, many re-
spondents believed that reporting serious ADEs could
result in negative outcomes including increased risk of
malpractice, compromised relationships with physicians,
broken trust with patients, and disruption of the normal
workflow, and was time consuming (Table 1).

Students believed 10 of the 11 items would make it
easier for them to report serious ADEs that they would
encounter to theFDA. For example, students believed that
having a clear knowledge of what constitutes a report-
able ADE (eg, definition) (5.56 1.3); having a complete
patient medical history (5.06 1.6); and having a stream-
lined MedWatch form and reporting process (5.5 6 1.2)

would make it easier for them to report serious ADEs to
the FDA (Table 3).

Only about 30% of students believed that they had
adequate knowledge on ADE reporting (Table 4). Less
than 70% of the students obtained correct answers on 4 of
the 8 knowledge items (Table 4). Most students (62.1%)
did not know the correct answer to the item: “All ADEs,
irrespective of severity, should be reported” (correct
answer 5 false).

There was no significant difference in mean attitude
scores of students by gender for all but 1 attitude item (p.
0.05). Female students ( 6.46 0.7) more strongly agreed
that reporting serious ADEs to the FDA improves patient
safety than did male students (5.7 6 1.0; p 5 0.004). In
addition, there was no significant difference in mean at-
titude scores of students by age category.

DISCUSSION
Pharmacy students have strong intentions to report

serious ADEs to the FDA. A majority of students intend
to (84.0%), will try to (87.8%), and plan to (85.3%) re-
port serious ADEs to the FDA. This finding concurs with
Gavaza and colleagues who found that Texas phar-
macists had a strong positive intent to report serious

Table 1. Attitude and Intention to Report Serious Adverse Drug Events (ADEs) to the Food and Drug Administration (FDA) (n558)

Respondents Choosing This Response, No. (%)

Items
Mean
(SD)

Extremely
Unlikely 1 2 3 Neutral 4 5 6

Extremely
Likely 7

Intention

I intend to report serious
ADEs that I encounter

5.9 (1.5) 1 (1.7) 2 (3.4) 1 (1.7) 5 (8.6) 10 (17) 11 (19) 28 (48.3)

I will try to report serious
ADEs that I encounter

6.0 (1.3) - 2 (3.4) 2 (3.4) 3 (5.2) 10 (17) 15 (26) 26 (44.8)

I plan to report serious
ADEs that I encounter

5.8 (1.3) - 1 (1.7 5 (8.6) 3 (5.2) 9 (16) 16 (28) 24 (41.3)

Attitude

How likely do you think the
following outcomes will be
if you report serious ADEs
to the FDA?

Educates others about drug
risks

5.8 (1.1) - 2 (3.4) - 4 (6.9) 12 (20.7) 26 (44.8) 14 (24.1)

Personally benefitting/
rewarding to pharmacista

4.9 (1.6) 3 (5.2) 3 (5.2) 2 (3.4) 13 (22.4) 14 (24.1) 11 (19) 11 (19)

Improves patient safety 6.1 (1.0) - - - 4 (7.8) 12 (20.7) 19 (32.8) 23 (40)
Increases malpractice riska 4.0 (1.8) 7 (12.1) 5 (8.6) 10 (17.2) 17 (29.3) 5 (8.6) 5 (8.6) 8 (13.8)
Compromises relationship
with physicians

4.3 (1.7) 5 (8.6) 4 (6.9) 8 (13.8) 16 (27.6) 9 (15.5) 11 (19) 5 (8.6)

Breaks trust with patients 3.6 (1.8) 8 (13.8) 10 (17.2) 11 (19) 15 (25.9) 2 (3.4) 6 (10.3) 5 (8.6)
Disrupts normal workflow 4.1 (1.7) 6 (10.3) 6 (10.3) 5 (8.6) 25 (43.1) 14 (24.1) 8 (13.8) 4 (6.9)
Time consuming to report 4.7 (1.7) 3 (5.2) 3 (5.2) 8 (13.8) 9 (15.5) 13 (22.4) 14 (24.1) 8 (13.8)
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ADEs to the FDA.7 This finding is encouraging and may
result in more reports from students if these intentions
are translated into behavior. Behavioral intention and its
antecedents are important predictors of ADE reporting
behavior among pharmacists, other factors being equal.7

Pharmacy students have mostly positive attitude
toward reporting serious ADEs to the FDA. Students
believed that ADE reporting was valuable, good, and
beneficial. Students also believed that reporting serious
ADEs educates others about drugs risks, and improves pa-
tient safety. Previous studies found that pharmacists have
positive and favorable attitude toward ADE reporting.6,17

However, in line with findings of previous studies
involving pharmacists, students also believed that ADE
reporting resulted in several negative outcomes including
disrupting the normal workflow, breaking trust with pa-
tients, and compromising relationshipwith physicians.6 It
is not clear why students held these negative beliefs con-
cerning ADE reporting. These beliefs, if they persist, may
reduce reporting of ADEs by these students when they
begin professional practice.

Similar to Gavaza and colleagues, a majority of stu-
dents perceived themselves to have inadequate knowl-
edge about reporting serious ADEs.26 In addition, less

Table 2. Pharmacy Students’ Attitudes Toward Reporting Serious Adverse Drug Events (ADEs) Each Time Encountered (N = 58)

I feel that reporting serious ADEs to
the FDA each time I encounter them is:

Score, Mean
(SD)

No. of Students Choosing This Rating:

1 2 3 4 5 6 7

Worthless (1) - Valuable (7) 5.6 (1.5) 3 0 1 7 12 14 21
Pleasant (1) - Unpleasant (7) 4.0 (1.5) 5 4 8 25 4 11 1
Good (1) - Bad (7) 2.9 (1.7) 19 6 8 16 3 6 0
Harmful (1) - Beneficial (7) 5.7 (1.5) 1 2 1 9 7 15 22

Table 3. Factors Making It Easy or Difficult to Report Serious Adverse Drug Events (ADEs) to the Food and Drug
Administration (N 5 58)

Respondents Choosing this Response, No. (%)

Factors Making it Easy
or Difficult to Report

Mean
(SD)

Extremely
Difficult (1) 2 3

Neither
Easy nor

Difficult (4) 5 6
Extremely
Easy (7)

A complete patient medical
historya

5.0 (1.6) 2 (3.5) 1 (1.8) 7 (12.3) 12 (21.1) 10 (17.5) 13 (22.8) 12 (21.1)

Lack of timeb 3.0 (1.5) 14 (25.0) 6 (10.7) 14 (25.0) 15 (26.8) 5 (8.9) 2 (3.6) -
Improved awareness

of ADE reportinga
5.1 (1.1) - 1 (1.8) - 17 (29.8) 18 (31.6) 14 (24.6) 7 (12.3)

Streamlined MedWatch form
and reporting processb

5.5 (1.2) - - 3 (5.4) 11 (19.6) 10 (17.9) 21 (37.5) 11 (19.6)

Employer support of ADE
reportinga

5.4 (1.3) 1 (1.8) - 1 (1.8) 13 (22.8) 11 (19.3) 20 (35.1) 11 (19.3)

Some type of reward
or compensationa

5.2 (1.4) 1 (1.8) 1 (1.8) 2 (3.5) 17 (29.8) 10 (17.5) 13 (22.8) 13 (22.8)

ADE reporting as a part of the
normal workflowa

5.2 (1.3) - 1 (1.8) 4 (7.0) 14 (24.6) 12 (21.1) 17 (29.8) 9 (15.8)

Increased patient counseling
(spending time with patients)b

5.3 (1.4) - 2 (3.6) 3 (5.4) 11 (19.6) 12 (21.4) 14 (25.0) 14 (25.0)

Awareness of drug risks by
patientsb

5.3 (1.1) - - 1 (1.8) 15 (26.8) 15 (26.8) 15 (26.8) 10 (17.9)

Being a drug expertb 5.3 (1.3) 1 (1.8) - 3 (5.4) 12 (21.4) 11 (19.6) 17 (30.4) 12 (21.4)
Clear knowledge of what

constitutes a reportable
ADE (eg, definition)b

5.5 (1.3) - 1 (1.8) 2 (3.6) 12 (21.4) 12 (21.4) 14 (25.0) 15 (26.8)

a N 5 57
b N 5 56
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than 70%of students correctly answered 4 of the 8 knowl-
edge items. These findings show that pharmacy students
may not have a complete understanding of when and how
to report serious ADEs that they may encounter. Few
pharmacy students knew that only serious ADEs were
to be reported to the FDA (37.9%). The study indicates
that students are not adequately prepared to report serious
ADEs and thus may be less likely to report serious ADEs
to the FDA as professionals in the future.

The inadequate knowledge found in this study may
explain the perennial problem of low reporting of ADEs
by practicing pharmacists. More should be done to en-
hance pharmacy students’ knowledge. These findings
concur with Holdford and colleagues,27 who found exis-
tence of content and competency gapswith respect to drug
safety among pharmacy students. Colleges and schools of
pharmacy have been reported not to cover some important
safety topics in their curricula. It is not clear whether the
students’ inadequate knowledge was caused by gaps in
the coverage of some drug safety topics in the curriculum
or to other factors. As observed previously, there is room
for improvement in educating pharmacy students about
drug safety.

This study has several limitations. A sample of 58
pharmacy students at only 1 college is small. The results
may not be generalizable to all pharmacy students nation-
wide. Studies with large samples and including students
frommultiple schools should be conducted to verify these
findings. This pilot study was conducted with students en-
rolled in an accelerated PharmD program and they may
be different from those enrolled in traditional (4-year)
PharmD programs. Also, causal inferences cannot be
made from this nonexperimental cross-sectional study
as we did not control for all possible confounding vari-
ables such as students’ grade point average, general in-
terest in drug safety, and type of practice experiences the
students had completed. Finally, social desirability re-
sponse bias cannot be completely ruled out. Students
may have reported strong intentions and positive attitudes
because they knew that reporting ADEs is an expected
behavior. However, there was no incentive for students to
be deceptive given that the survey was anonymous.

CONCLUSION
This study demonstrated that pharmacy students

have strong intentions and favorable attitudes toward
reporting serious ADEs, but inadequate knowledge con-
cerning ADE reporting. Further studies with larger sam-
ple sizes and involving students at traditional PharmD
programs are needed to further understand pharmacy stu-
dents’ attitudes toward reporting ADEs to the FDA.
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