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Objective. To implement and assess the impact of a hybrid flipped-classroom activity designed to
increase the motivation and confidence of Doctor of Pharmacy (PharmD) students in addressing the
opioid crisis.
Methods. Third-professional year student pharmacists were provided with reading material developed
by federal agencies and professional pharmacy organizations, as well as Georgia-specific information
covering medical amnesty and local resources for opioid-overdose prevention prior to class. They then
attended a four-hour classroom session that included hearing a lecture on opioid pharmacology and
opioid overdose, viewing training videos, and engaging in extensive discussion. The students volun-
tarily completed pre- and post-intervention assessments regarding opioid abuse and opioid overdose
prevention.
Results. Seventy of the 107 third-year students enrolled in the course completed the pre-intervention
assessment (65% response rate), and 33 of the 70 completed the post-intervention assessment (47%
retention rate). The students exhibited a high baseline motivation to assist in combating the opioid
crises, but less confidence in their ability to intervene. Significant increases were seen in areas related to
student confidence on the post-intervention assessment. Fewer changes were seen in areas related to
student motivation.
Conclusion. A “hybrid” flipped classroom activity increased the confidence of student pharmacists in
their understanding of the physical and adverse effects of opioids and the application of reversal agents.
Increased confidence may support increased intervention.
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INTRODUCTION
On a daily basis, pharmacists across the United

States encounter a large number of patients who have
been prescribed opioids, either for acute use or for man-
agement of chronic pain. In 2013, US community phar-
macies dispensed 207 million opioid prescriptions.1,2

Opioid abuse has rapidly become an increasing cause of
morbidity and mortality in the United States. Drug over-
dose has surpassed mortality associated with either motor
vehicle accidents or firearms to become the leading cause
of accidental death in the United States, driven largely by
abuse of prescription opioids.1 Around the world, up-
wards of 36 million people abuse opioids.2 More than
90 Americans die daily because of a prescription drug

or illicit opioid overdose, and over 1,000 Americans are
treated in the emergency department because of opioid
prescription misuse or abuse.3,4 Yearly deaths from over-
dose have surpassed 60,000, and there were more than
half a million deaths from opioid overdose in the United
States between 2000 and 2015.5,6 Additionally, wide-
spread prescription opioid abuse has become associated
with illicit drug abuse.7,8 Diversion and abuse of pre-
scribed opioids can result in initiation of heroin use when
the cost and availability of prescription opioids become
limiting factors. Heroin use among those abusing pre-
scription opioids increased 139% between 2002-2013,9

with 80% of new heroin users having first misused pre-
scription pain medications.10

Pharmacists are well positioned to address the opioid
crisis. The Centers for Disease Control and Prevention
(CDC) recommends an urgent, multifaceted, and collabo-
rative approach to the opioid epidemic.3,11,12 The approach
should include implementation of CDC guidelines for
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prescribing opioids for chronic pain, improved use of pre-
scription drug monitoring programs, increased availabil-
ity of naloxone, and provision of medication-assisted
treatment. These are all areas in which pharmacists can
have a significant impact in the prevention of deaths
resulting from opioids. Pharmacists can use prescription
drugmonitoring programs to provide external validation
and oversight on prescription practices. Pharmacists can
counsel patients regarding the use of pharmacotherapies
for substance-use disorder, including lifesaving over-
dose reversal agents. Pharmacists can monitor and con-
tribute to medication-assisted therapy programs for
opioid dependence and counsel patients in the benefits
and dangers of prescription opioids. Pharmacists are
frontline health care providers in key positions and with
specific training to intervene in the opioid crisis. Because
of the volume of opioid prescriptions with which phar-
macists are presented, the general public’s access to phar-
macists, and pharmacists’ reputation as trusted healthcare
professionals, pharmacists are in a position to play a
critical role in maintaining patient and public safety
with regards to opioid use. However, several factors
may result in pharmacists being hesitant about becom-
ing involved in the management of opioid abuse and
overdose. Fear of legal ramifications, discomfort with
assessing the risk factors and symptoms of overdose,
insufficient knowledge of the proper use and administra-
tion of naloxone, and/or a lack of knowledge or confi-
dence in their ability tomake a positive contributionmay
impede pharmacists from providing appropriate coun-
seling or rendering suitable aid to those who may be at
risk of abusing opioids, are abusing opioids, or are ex-
periencing an opioid overdose, or to the families of these
vulnerable individuals.

Previous studies have demonstrated that specific
training can increase the knowledge and confidence of
pharmacists and student pharmacists to intervene in the
opioid epidemic. Individuals who self-identified as "nal-
oxone-trained" had high levels of optimism about inter-
vening in the opioid epidemic and low levels of burnout
and stigma.13 Student pharmacists at Washington State
Universitywhohad received naloxone rescue training and
overdose education from a pharmacist were confident in
their capacity to act as trainers in opioid overdose res-
cue.14 As part of a novel, large-group audience-training
model, these student pharmacists led a naloxone safety
net project to increase awareness of opioid overdose and
the availability of naloxone. Likewise, student pharma-
cists in The Ohio State University College of Pharmacy
participated in a naloxone and harm reduction educational
program that consisted of a three-part recorded lecture
and a hands-on interactive workshop. The student phar-

macists reported that this program was beneficial and in-
creased their confidence in this area, with particularly
positive reviews of the mock counseling session, hands-
on practice with naloxone delivery devices, and patient
case discussions.15 This approach used a workshop for-
mat to supplement the core curriculum. That curriculum
was descriptive and did not utilize a validated or struc-
tured feedback survey, but rather offered open-ended
responses. The researchers did not conduct pre- and
post-intervention assessments to measure whether the
live workshop enhanced knowledge, attitudes, confi-
dence, or motivation. In the current study, we have ex-
tended this by using an activity thatwas integrated into the
core curricular therapeutic module focused on pain disor-
ders. It consisted of offline foundationalmaterial, training
videos, live lecture, and group discussion as described
later, which was assessed using a comprehensive series
of pre- and post- questions subdivided by domain.

In 2016, the CDC issued its first nationwide state-
ment regarding opioid prescribing s, in an effort to slow
the opioid abuse epidemic.11 Additionally, the US De-
partment of Health and Human Services has identified
three priority areas to reduce opioid use disorders and
overdose: opioid-prescribing practices, expansion of
medication-assisted treatment, and expanded use and dis-
tribution of naloxone. Despite advances in available
agents and national guidelines, society is unlikely to be
able to fully address the opioid crisis until a trained health
care workforce that includes pharmacists can bring their
knowledge, talents, and professional scope of practice to
bear on this issue. Therefore, developing effective
methods of training student pharmacists to be effective
members of this health care workforce is crucial.

The American Association of Colleges of Pharmacy
(AACP) has urged colleges and schools of pharmacy to
commit to actions aimed at reducing the public health
threat from opioid abuse by using teaching, research, and
patient-centered, team-based care that includes but is not
limited to preparing every student to provide, administer,
and educate others in the appropriate use of life-saving
interventions to patients, including family members and
others who do not themselves have an opioid use disorder
but who may encounter individuals at risk of opiate over-
dose.16 The purpose of this studywas to compare students’
attitudes, beliefs, and knowledge regarding substance-use
disorders; their specific understanding or self-perceived
understanding of opioid abuse; their hopefulness for the
treatment of opioid abuse; their understanding of and con-
fidence to treat an opioid overdose; and their appreciation
of the role of pharmacists in the prevention and treatment
of substance abuse and opioid overdose before and after
participating in a classroom activity.
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METHODS
Potential participants were all third-professional

year Doctor of Pharmacy (PharmD) students enrolled in
a modular course focused on musculoskeletal disorders
and pain (N5157). The Mercer University College of
Pharmacy curricula is based on disease-statemodules that
include four or five week focused, required didactic
courses, which include pharmacology, medicinal chem-
istry, pharmaceutics, and therapeutics. Completion of the
pre- and post-intervention survey instruments was com-
pletely voluntary. Students were advised that the material
covered during the education session would be included
on their next examination. Participants had received lec-
tures on the pharmacology of drugs of abuse in their sec-
ond professional year but had almost no formal education
or training on opioid use or abuse. This study was
reviewed and approved by the Mercer University Institu-
tional Review Board.

This educational activity was designed and imple-
mented in a required didactic module. The complete ac-
tivity consisted of material to be reviewed prior to class
followed by a classroom session. The pre-class activity
included reading material developed by federal agencies
and professional pharmacy organizations provided to de-
velop a foundation in the scope of the opioid epidemic and
the role of pharmacists in this area. It also included Geor-
gia-specific information covering medical amnesty and
local resources for opioid-overdose prevention. Using a
traditional lecture format, the classroom session included
additional foundational material covering the pharmacol-
ogy of opioids, medications for opioid-use disorder, and
opioid overdose reversal agents. The classroom session
also included training videos and extensive discussion on
proper naloxone administration, as described in detail
later. We describe this overall activity as a “hybrid” flip-
ped classroom activity as some foundational material was
provided prior to class and some was provided in class.

At the beginning of the course, enrolled students
were invited to voluntarily complete the survey ques-
tionnaire, which assessed their attitudes, beliefs, and
knowledge regarding substance-use disorders, specific
understanding or self-perceived understanding of opioid
abuse, hopefulness for the treatment of opioid abuse, un-
derstanding of and confidence in the treatment of opioid
overdose, and appreciation for the role of pharmacists in
the prevention and treatment of opioid overdose. Students
were then provided with foundational material on the
opioid epidemic via the course learning page, Moodle.
Students were asked to review these documents (Table
1) over the following three weeks. We estimated that re-
view of this material would take approximately two hours

for students to complete. Assigned components delivered
via Moodle for completion outside of the classroom in-
cluded the Substance Abuse and Mental Health Services
Administration’s pamphlet on Opioid Overdose,17 the
CDC Guideline for Prescribing Opioids for Chronic
Pain,11 the American Pharmacists Association Report
on Opioid Overdose Prevention,18 and the “ASHP
[American Society of Health-System Pharmacists] State-
ment on the Pharmacist’s Role in Substance Abuse Pre-
vention, Education, and Assistance”19 (Table 1). State
-specific information coveringmedical amnesty and local
resources for opioid overdose prevention and survival,
including recently revised Georgia statutes and a pam-
phlet from the Atlanta Harm Reduction Coalition, was
also included in the pre-class assignment materials. The
activity culminated with a four-hour classroom session
that included a foundational lecture on the pharmacology
of opioids, medications for opioid-use disorder, and opi-
oid overdose reversal agents. During the classroom ses-
sion, students also watched videos examining addiction,
overdose survival, the use of naloxone in opioid overdose,
recognizing and responding effectively to overdoses, and
personal stories from opioid abusers and people who had
survived an overdose (Table 1). Videos presented in the
classroom session includedMichael Nader: The Value of
DrugAddictionResearch at TEDxWakeForestU,20which
covered the biological basis for addiction; Coming Back
from the Dead,21 by CNN’s Sanjay Gupta, which covered
opioid overdose and naloxone; and LIVE! Using Inject-
able Naloxone to Reverse Opiate Overdose,22 by Saw-
buck Productions in association with the Chicago
Recovery Alliance, which covered how to recognize
and respond effectively to an opioid overdose through
the use of rescue breathing and naloxone administration
(Table 1). Multiple open discussion periods between stu-
dents and the educator about opioid use and abuse and the
important role of pharmacists in the prevention and treat-
ment of opioid overdose occurred throughout the session.
Following the educational session, the students were
given up to one week to complete a follow-up question-
naire composed of identical questions to the baseline
survey.

A questionnaire was developed to assess student
pharmacists’ attitudes, beliefs, and knowledge regarding
substance-use disorders, specific understanding or self-
perceived understanding of opioid abuse, hopefulness
for the treatment of opioid abuse, understanding of the
treatment and confidence in their ability to treat an opioid
overdose, and appreciation for the role of pharmacists
in the prevention and treatment of opioid overdose. We
categorized area 1 as assessing students’ attitudes, be-
liefs, and knowledge regarding the general problem of
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substance-use disorders; areas 3 and 5 as assessing stu-
dents’ motivation to specifically address opioid overdose;
and areas 2 and 4 as assessing students’ confidence in their
ability to address this issue. Each section had four to eight
questions. Thirty-four total items were included on the
questionnaire: three participantmatching questions; eight
items on attitudes, beliefs, and knowledge regarding sub-
stance-use disorders; five items on understanding or self-
perceived understanding of opioid abuse; four items on
hopefulness for the treatment of opioid abuse; five items
on students’ confidence in their ability to treat an opioid
overdose; five items on appreciation of the role of phar-
macists in the prevention and treatment of substance
abuse and opioid overdose; and three program evaluation
questions. The questions were created based on questions
from previous surveys and adapted or developed by the
authors. The questions in the hopefulness for the treat-
ment of opioid abuse section were adapted from the treat-
ment optimism section of the Substance Abuse Attitude
Survey,23 and the questions regarding attitudes towards
substance-use disorders were adapted from the permis-
siveness section of theSubstanceAbuseAttitude Survey.23

A subset of the questions from these validated surveys
were used. Participants were asked to indicate their level
of agreement with each of the 34 items using a five-
point Likert scale15strongly disagree and 55strongly
agree.

The questionnaire was delivered electronically be-
fore and after the educational session using the college
provided educational learning system (Moodle). Before
they received access to the pre-class foundational mate-
rial on Moodle, participants were given time during a
class session early in the course to complete the pre-
session questionnaire. The questionnaire gathered the fol-

lowing information to use in matching participants’ re-
sponses before and after the flipped-classroom session
and to maintain the students’ anonymity: mother’s
maiden name, last 4 digits of their cell phone number,
and zip code. At the completion of the activity, partici-
pants were asked to complete the same questionnaire. The
responses of the participants were captured and stored
electronically. Differences in responses to survey ques-
tions from the pre- to the post-session were evaluated
using Wilcoxon signed rank test. Data were analyzed us-
ing STATA, version 14.0 (College Station, TX). An a
priori alpha level of .05 was used to determine signifi-
cance.

RESULTS
Seventy students completed the baseline survey

conducted for an initial assessment (107 students were
present during the questionnaire administration, re-
sponse rate565%). Of these 70 students, 33 completed
both the pre- and post-session questionnaires (retention
rate547%). Overall, the flipped-classroom activity was
well received by students based on the activity evalua-
tion questions. Therewas agreement that the activitywas
beneficial, enjoyable, and should be repeated. Based on
one participant’s comments, this activity “harbored the
development of a compassionate attitude in the students
instead of growing the stigma even greater.” Moreover,
to assess response bias, we compared the respondents
(those that responded to the baseline assessment) and
nonrespondents (those who did not) in terms of their
examination scores on the subsequent test as well as their
final examination scores. No significant differenceswere
found between the respondents and nonrespondents on
these metrics.

Table 1. Activities Used in a “Hybrid” Flipped-Classroom Approach to Educating Student Pharmacists Regarding the Opioid
Epidemic

Activities

Before Class Activities (Readings)
Substance Abuse and Mental Health Administration’s Pamphlet on Opioid Overdose17

Center for Disease Control and Prevention’s Guidelines for Prescribing Opioids for Chronic Pain11

American Pharmacists Association Report on Opioid Overdose Prevention18

American Society of Health-System Pharmacists Statement on the Pharmacist’s Role in Substance Abuse Prevention, Education,
and Assistance19

Georgia law related to reporting an opioid overdose
Atlanta Harm Reduction Coalition’s pamphlet on medical amnesty and overdose prevention

Within-Class Activities (Videos)
Michael Nader: The Value of Drug Addiction Research - covering the biological basis for addiction20

Coming Back from the Dead with Naloxone presentation on opioid overdose and the use of naloxone21

LIVE! Using Injectable Naloxone to Reverse Opiate Overdose, covering how to recognize and respond effectively to an opioid
overdose22
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Students’ baseline responses to the eight questions
regarding their attitudes, beliefs, and knowledge regard-
ing substance-use disorders are presented in Table 2. Re-
sponses to one item (“Addiction is a disease with a
biological basis”) changed significantly from the pre- to
the post-intervention assessment (p5.018), with more
participants strongly agreeing with this statement after
completing the session (Table 3). There were no signifi-
cant changes in students’ responses to the other state-
ments between the pre- and post-intervention period.

Five questions were asked regarding participants
understanding or self-perceived understanding of opi-
oid abuse. The baseline responses of the student phar-
macists are presented in Table 2. Four of the five
questions had significant changes between the pre-
and post-intervention periods (Table 3). More partici-
pants agreed in the post-intervention assessment
with the item stating that they “understand the most
dangerous adverse effects of opioids” (21.2% com-
pared to 69.7%, p,.001). Additionally, more participants

Table 2. Student Pharmacists’ Baseline Responses to a Survey Regarding Opioid Abuse and Opioid Overdose Prevention (n570)

Student
Pharmacists

Responses, No.

Survey Item SD D N A SA

Attitudes, Beliefs, and Knowledge Regarding Substance-Use Disorders
Addiction is a disease with a biological basis 0 5 11 32 22
Drug addicts can stop taking drugs through increased effort and mental fortitude 3 13 11 34 9
Most drug-dependent persons are unpleasant to work with 1 17 25 25 2
Imprisonment is an effective deterrent to subsequent abuse of illicit drugs 22 18 16 11 3
I would be willing to work in a pharmacy with a person who has been diagnosed with a drug addiction 6 19 25 11 9
Personal use of drugs should be legal in the confines on one’s own home 32 9 16 11 2
Opioid abuse is largely driven through the desire to recreationally abuse drugs that induce euphoria 4 8 14 32 12
I have a friend, family member, or colleague who abuses opioids 30 12 7 7 14

Understanding and Self-Perceived Understanding of Opioid Abuse
Heroin accounts for almost all misuse of opioids 17 17 16 18 2
I understand the most dangerous adverse effects of opioids 1 11 7 37 14
Tolerance develops to all symptoms of opioids 3 12 24 26 14
Availability increases the probability of opioid abuse 0 5 4 35 26
I feel I know enough about the physical effects of opioid use to carry out my role when working with drug
users

6 17 15 27 5

Hopefulness for the Treatment of Opioid Abuse
Opioid addiction is a treatable illness 2 0 15 30 23
Heroin is so addicting that no one can really recover once he/she becomes an addict 17 28 15 8 2
An opioid-dependent person who has relapsed several times probably cannot be treated 21 30 9 9 1
An opioid-dependent person cannot be helped until he/she has hit “rock bottom” 22 25 8 13 2

Understanding of and Confidence to Treat an Opioid Overdose
Only people with an advanced opioid addiction will experience an overdose 44 20 2 2 2
I am familiar with the symptoms of opioid overdose 5 18 19 22 6
I understand the risk factors associated with opioid overdose 3 13 13 31 10
The only appropriate response to a person experiencing an opioid overdose is to call 911 5 17 11 8 3
I know how to properly administer naloxone 31 17 11 8 3

Appreciation of the Role of Pharmacists in the Prevention and Treatment of Substance Abuse and
Opioid Overdose
Preventing opioid overdose is the exclusive responsibility of prescribers and pain clinics 28 23 5 11 3
A professional responsibility of a pharmacist is to educate members of the public in identifying the signs of
opioid overdose and the proper administration of naloxone

2 2 6 25 35

A professional responsibility of a pharmacist is to participate in public substance abuse education and
prevention programs

2 2 5 30 31

A professional responsibility of a pharmacist is to discourage prescribing and inventory practices that
enable or foster drug abuse behavior

1 2 5 32 30

A professional responsibility of a pharmacist is to assist a patient who is experiencing an opioid overdose 2 0 6 26 36
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strongly disagreed with the statement, “Tolerance de-
velops to all symptoms of opioids,” after completion of
the activity (6.1% pre vs 75.8% post, p,.001). More
participants strongly agreed with the statement that
availability increases the probability of opioid abuse
(27.3% pre- vs 66.7% post-intervention, p5.014). Fi-
nally, based on the discussion of the pharmacists’ role
in opioid abuse, more participants agreed on the post-
intervention assessment with the statement that they
“know enough about the physical effects of opioids to
carry out their role as pharmacists when working with
drug users” (48.5% pre-intervention vs 90.7% post-in-
tervention, p,.001).

Participants responded to four questions on their
hopefulness for the treatment of opioid abuse (Table 2).
Only responses to one question changed significantly
from the pre- to post-intervention assessment. A higher
percentage of participants strongly disagreed on the post-
interventionwith the statement “an opioid-dependent per-
son who has relapsed several times probably cannot be
treated” (27.3%pre- intervention vs 51.5%post-interven-
tion, p5.007).

Five questions were asked to determine participants’
understanding of the treatment of and confidence in their
ability to treat an opioid overdose (Table 2). Responses to

four of the five questions changed significantly from the
pre- to the post-intervention assessment (Table 3). Signif-
icantly more participants strongly agreedwith the follow-
ing three statements on the post-intervention assessment:
“I am familiar with the symptoms of opioid overdose”
(12.1% vs 69.7%, p,.001); “I understand the risk factors
associated with opioid overdose” (21.2% vs 72.7%,
p,.001); and “I know how to properly administer nalox-
one” (6.1% vs 51.5%, p,.001). More participants dis-
agreed (either strongly disagreed or disagreed) on the
post-intervention assessment with the statement, “The
only appropriate response to a person experiencing an
opioid overdose is to call 911” (36.4% vs 66.6%,
p,.001).

Participants were asked to respond to five questions
regarding their appreciation for the role of pharmacists in
the prevention and treatment of opioid overdoses (Table
2). There were no significant differences between the pre-
and post-intervention assessment on any of the five ques-
tions (Table 3).

DISCUSSION
The purpose of this study was to compare PharmD

students’ attitudes, beliefs, and knowledge regarding
substance-use disorders, their specific understanding or

Table 3. Significant Changes in Student Pharmacists’ Responses to a Survey Administered Before and After Completing a Flipped-
Classroom Activity Designed to Increase Their Motivation and Confidence to Address the Opioid Crisis

Pre-activity Survey
Responses

Post-activity Survey
Responses

Survey Item SD D N A SA SD D N A SA p Value

Attitudes, Beliefs, and Knowledge Regarding
Substance-Use Disorders
Addiction is a disease with a biological basis 0 3 3 16 11 1 2 1 6 23 .018

Understanding and Self-Perceived Understanding of
Opioid Abuse
I understand the most dangerous adverse effects of opioids 0 6 5 15 7 1 0 0 9 23 ,.001
Tolerance develops to all symptoms of opioids 2 8 11 9 3 25 6 2 0 0 ,.001
Availability increases the probability of opioid abuse 0 4 2 18 9 0 2 1 8 22 .014
I feel I know enough about the physical effects of
opioid use to carry out my role when working with
drug users

3 5 9 15 1 0 0 3 16 14 ,.001

Hopefulness for the Treatment of Opioid Abuse
An opioid-dependent person who has relapsed several
times probably cannot be treated

9 16 4 4 0 17 8 7 1 0 .007

Understanding of and Confidence to Treat an Opioid Overdose
I am familiar with the symptoms of opioid overdose 1 7 8 13 4 0 0 0 10 23 ,.001
I understand the risk factors associated with opioid overdose 1 6 3 16 7 0 0 0 9 24 ,.001
The only appropriate response to a person experiencing
an opioid overdose is to call 911

3 9 6 11 4 11 11 2 6 3 ,.001

I know how to properly administer naloxone 12 8 5 6 2 1 0 3 12 17 ,.001
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self-perceived understanding of opioid abuse, their hope-
fulness for the treatment of opioid abuse, their under-
standing of and confidence to treat an opioid overdose,
and their appreciation of the role of pharmacists in the
prevention and treatment of substance abuse and opioid
overdose before and after a classroom activity. Students
responded favorably to this activity and approach.

Two of the items assessed the attitudes, beliefs, and
knowledge of student pharmacists regarding substance-
use disorders and their hopefulness for the treatment
of opioid dependence. At baseline, the student pharma-
cists had generally positive, compassionate attitudes
towards substance-use disorders. Furthermore, approx-
imately one in three student pharmacists reported they
knew a personwho abused opioids. Student pharmacists
were also very hopeful that opioid-use disorder was
treatable. These results showed that student pharma-
cists were positive in their outlook towards people suf-
fering from a substance-use disorder and were hopeful
that opioid-use disorder can be effectively treated. The
combination of these positive attitudes and the position-
ing of pharmacists within the healthcare system support
the capacities of pharmacists to make a meaningful
difference in the opioid crisis, which will be of great
benefit to patients and to other healthcare providers
as health-care providers are known to also be at risk
of opioid abuse.24

The classroom activity that we implemented in the
present studydid impact someof the attitudes, beliefs, and
knowledge of student pharmacists regarding substance-
use disorders aswell as their hopefulness for the treatment
of opioid-use disorder. Student pharmacists must main-
tain compassionate attitudes towards people suffering
from a substance-use disorder as well as have hope that
opioid-use disorder can be effectively treated as pharma-
cists are key health-care providers in the treatment of sub-
stance-use disorders. Moreover, negative attitudes in
community pharmacists, after controlling for factors such
as sex and years of practice, are a predictor of the amount
of care pharmacists provide to those with a substance-use
disorder.25 It would be a great loss to society and the
standing of the profession if stigma prevented pharma-
cists from engaging in an area where they are so greatly
needed. Finding that student pharmacists have positive
and hopeful attitudes toward the treatment of opioid-use
disorder was encouraging. Students’ high baseline atti-
tudes may have been why we saw changes in knowledge
and confidence but not in attitudes before and after our
activity.

The final goal of this activity was to assess student
pharmacists’ understanding of opioid abuse and their un-
derstanding of and confidence to engage in the treatment

of an opioid overdose. These are important areas because
an increased understanding of substance-use disorders
and confidence in the ability to be of assistance has been
shown to decrease burnout and stigma and increase the
motivation to provide care.13 At baseline, student phar-
macists reported mixed confidence in their understanding
or self-perceived understanding of opioid abuse. Like-
wise, the student pharmacists reported a less than optimal
understanding of and confidence to treat an opioid over-
dose. These findings suggest that, while student pharma-
cists are motivated to make a positive contribution to the
opioid crisis, they may lack the understanding and confi-
dence to do so.

The implemented classroom activity had a meaning-
ful impact on students’ understanding or self-perceived
understanding of opioid abuse and overdose, and confi-
dence to engage in the treatment of an opioid overdose.
Students also had increased factual knowledge of the ef-
fects of opioids. The one item on which the class session
did not have a significant impact was whether heroin ac-
counts for all opioid misuse. This may be because the
student pharmacists were aware of the problems that
may occur with prescription opioids and likely knew that
prescription opioids can play amajor role in themisuse of
opioids. These data suggest that the students gained a
greater understanding of the symptoms and risk factors
for opioid overdose and gained confidence in how they
might be able to handle an opioid overdose or counsel
others on how to handle an opioid overdose. While stu-
dentsmay have had a general idea that prescription opioid
abuse was a major problem prior to this activity, they did
not have detailed knowledge of various aspects of the
problem. Students seemed to believe that their knowledge
of the following had increased: themost dangerous effects
of opioids, development of tolerance to opioids, physical
effects of opioid abuse, and factors that could increase the
probability of opioid abuse. Their high scores on the sub-
sequent summative examination support the accuracy of
students’ positive self-evaluations on the post-interven-
tion assessment.

Student pharmacists who participated in this study
had a high preexisting level of appreciation for the pro-
fessional responsibility of pharmacists to address the opi-
oid epidemic Therefore, the limited improvement seen in
this area following the classroom activity was not surpris-
ing. These findings are encouraging as there is a need for
increased engagement by pharmacists in addressing the
opioid crisis. The CDC suggests an urgent, multifaceted,
and collaborative approach,3,11,12 and, according to this
survey, future pharmacists do believe that it is a profes-
sional responsibility to discourage irresponsible prescrib-
ing. However, a feeling of professional responsibility is
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most likely to be actualized when the person has the con-
fidence to execute the actions that fulfill that responsibil-
ity. Therefore, the students’ increased knowledge and
confidence in specific areas related to the opioid epidemic
after completing the flipped classroom activity were im-
portant achievements.

We designed our activity as a “hybrid” flipped-
classroomactivity inorder toallowstudents tohave increased
knowledge and awareness of opioid use, abuse, misuse,
and treatment with the goal of engendering a deeper com-
prehension and critical analysis of the material than with
pure lecture formats.26-32 The results indicate that a “hy-
brid” flipped-classroom activity can be a useful tool to
promote the self-actualization of student pharmacists to
meet their potential to curtail the opioid epidemic cur-
rently beleaguering the United States. Although student
pharmacists’ attitudes towards substance-use disorders,
hopefulness for the treatment of opioid abuse, and phar-
macists’ role in the prevention and treatment of overdose
did not change significantly, their understanding of and
confidence to address opioid abuse and treat/counsel
others to treat an opioid overdose did. This is consistent
with the established literature that flipped classroom ap-
proaches are sound pedagogical models that can result in
enhanced student outcomes.33-35 For example, a recent
study on a satellite campus of the University of North
Carolina Chapel Hill College of Pharmacy reported that
student pharmacists have positive perceptions of a flip-
ped-classroom approach to pedagogy. 33 Likewise, the
performance of graduate students taking cardiovascular,
respiratory, and renal physiology courses increased by
approximately 10 basis points when learning is managed
with a flipped-classroom approach compared to a tradi-
tional lecture model.34 These studies have contributed to
the growing evidence supporting “flipping” the classroom
that is emerging from graduate, medical, and pharmacy
educational centers. We designed this activity to maxi-
mize time in class for the development of higher-level
understanding In-class videos were used as we felt that
showing students real life examples of opioid abuse and
overdose was important. Moreover, videos are a power-
ful means of teaching students how to respond in life-
threatening emergency situations. The discussion format
afforded the students the opportunity to think through
complex issues that they may have not been ready to
absorb on their own. The foundational material provided
offline before class was used to develop students’ appre-
ciation for the scope of the crisis, the role of pharmacists
in the crisis, and the changes in prescribing guidelines.
The foundational material was designed to inculcate a
sense of why this is important to their lives and practice
as pharmacists so that they would be motivated to engage

in the activity. As we found the largest changes in the
areas of knowledge and confidence, we believe that the
lecture, videos, and discussion were the most impactful
aspects of this activity. However, a detailed assessment of
the individual components of the activity is necessary to
definitively determinewhich aspectswere themostmean-
ingful. Moreover, this activity may have been effective
because it was presented as an integrated whole rather
than as a series of separate pedagogical components func-
tioning in discreteways. This novel pedagogical approach
remains to be fully vetted, and additional research is nec-
essary. To the best of our knowledge, this is the first study
to describe the use of a flipped-classroom approach to
educate health professions students in issues related to
the opioid epidemic, as searches of Pubmed and Google
Scholar using the search terms “flipped AND classroom
AND opioid” resulted in no relevant studies.

This study had several limitations that should be
addressed in subsequent research. The study relied on
self-reports from the student pharmacists and did not em-
pirically assess learning outcomes related to other peda-
gogical techniques. This is difficult to address in our
curriculum, as there is only one section of each course
taught in each year. Follow-up research will compare
learning outcomes across year and pedagogical approach.
This activity assessed outcomes in a single student phar-
macist cohort at a single college of pharmacy. It would be
interesting to conduct an organized comparison of ap-
proaches across learning context and curricular model.
It would also be interesting to compare our “hybrid”
flipped-classroom model to a fully flipped classroom as
well as to other pedagogical approaches, such as team-
based learning, both in terms of student perceptions and
student outcomes. Whether the students completed the
pre-class materials before coming to the activity was
not formally verified, and this could have impacted their
overall exposure to the intervention. Furthermore, assess-
ing both how long the reported changes in knowledge and
confidence endure and whether they emerge in future co-
horts of student pharmacists would be important exten-
sions of the present study.

The study had a lower than expected response rate.
This may be attributable to a number of factors. For ex-
ample, the participants were asked to provide their
mother’s maiden name, last four digits of a cell phone
number, and their zip code for us to use in matching the
pre- and post-intervention assessments. Student concerns
about providing this information may have reduced the
response rate. To address this potential limitation, we
determined that there were no significant differences
on subsequent examination scores in the course or scores
on the final examination between respondents and
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nonrespondents. This suggests that there was little differ-
ence in learning or aptitude between these groups. We
believe that students’ individual learning and aptitude
may have impacted response scores in all areas, but par-
ticularly in the knowledge domain prior to the activity. If
only students from the upper or lower half of the class
chose to complete the assessment, their responsesmay not
have reflected the larger student population within the
course or within the larger national student pharmacist
population. However, other forms of bias, such as per-
sonal preconceptions, prior involvement in drug use or
drug treatment, having family/friends who suffered from
drug abuse/addiction/overdose, may have had important
impacts on the results of the assessment. We recognize
that this is an important issue and intend to implement
strategies to boost the response rate in future studies. We
also plan to address some of these questions in future
pedagogical research.

CONCLUSION
Despite the limitations noted, the present study con-

tributes to the pedagogical literature on student pharma-
cists’ knowledge of and attitudes toward combatting
opioid abuse and opioid overdose. This study further elu-
cidates the attitudes, beliefs, and knowledge of student
pharmacists regarding substance-use disorders, opioid
abuse and overdose, whether there is hope for the treat-
ment of opioid abuse, and their professional responsibil-
ities in this area. The “hybrid” flipped-classroom activity
that we implemented significantly impacted student phar-
macists’ knowledge and confidence in their ability to ad-
dress the opioid crisis. Fewer changes were seen in the
assessment areas related to student motivation, most
likely because the student participants had high levels
of compassion, motivation, and appreciation of their pro-
fessional roles at baseline. The implementation of training
activities that increased student pharmacists’ knowledge
and confidence to address the opioid crisis, like the one
reported in the present study, will allow them to actualize
their professional aspirations.
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