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HIGHLIGHTS

e Opioid education in medical school is limited and varied across institutions

e Quantity and quality of opioid education available affect perceptions of opioids

o Students are eager for more instruction on safe opioid prescribing practices

o Opportunities exist for medical school education on opioids for pain management

ARTICLE INFO ABSTRACT

Keywords: Objective: Explore the perceptions and attitudes of medical students regarding their education in opioid pre-
Medical education scribing for pain management.

Opioids

Design: Three focus group discussions elicited open-ended, information-rich responses from medical students
attending multiple institutions. Thematic analysis identified common themes from focus group transcript data.
Setting: Rollins School of Public Health at Emory University, Atlanta, Georgia, USA.

Participants: Medical students (n = 12) from four medical schools in the United States.

Results: Focus group participants indicated they experienced changes in their perceptions and attitudes about
opioids during their time in medical school, gradually recognizing the importance of treating pain while avoiding
overprescribing and opioid-related harms. Discussions revealed that the curriculum on opioid medications and
their prescription in medical school is limited and varied, with most opportunities for learning arising during
preclinical years. The quantity and quality of the opioid-related education experienced by participants during
medical school impacted their perceived knowledge about opioids and, consequently, their confidence in treating
pain. Participants noted that important gaps in their knowledge about opioid prescribing persist, which may
influence their future prescribing habits. While participants understood they had insufficient knowledge about
opioid prescribing, they anticipated there would be additional learning during their residency programs.
Conclusions: There is room for improvement for medical school instruction on the safe and effective use of opioids
for pain management in the United States. Medical students themselves have expressed a desire for enhanced
opioid education. Strengthening opioid education has implications across various healthcare environments,
particularly in settings with prevalent opioid prescribing.
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Pain management
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Introduction

Opioid medications are an effective and essential tool for pain
management; however, they entail serious risks for patients due to
addictive potential and side effects [1]. Opioid prescribing, which began
accelerating rapidly in the late 1990s and peaked in 2012, is widely
credited with having contributed to the onset of the opioid epidemic in
the United States (US) [1]. This ongoing public health crisis has claimed
more than 800,000 lives through fatal overdoses from 1999 to 2023
[2,3], with more than 80,000 of these deaths occurring in 2023 alone
[4]. Current clinical practice guidelines recommend prescribing opioids
for acute pain from severe traumatic injuries, invasive surgeries asso-
ciated with postoperative pain, and severe acute pain when nonsteroidal
anti-inflammatory drugs (NSAIDS) and other therapies are contra-
indicated [1].

The conversations surrounding the desire for clinicians to better treat
pain symptoms throughout the 1980s was followed by the 1996 intro-
duction of OxyContin by Purdue Pharma [5]. The marketing of Oxy-
Contin, with assurances to clinicians that the risk of opioid addiction
was “less than one percent” [6], contributed to substantial over-
prescribing of opioids and, consequently, resulted in hundreds of thou-
sands of opioid-related deaths [5]. Though prescribing rates have
declined in recent years, it is crucial to identify and target factors that
influence inappropriate opioid prescribing behaviors. Clinician percep-
tions, attitudes, behaviors, and training are primary drivers of opioid
prescribing decision making [7,8], fueling the existence of variation in
prescribing patterns among clinicians. Heterogenous opioid and pain
management education in medical schools may provide one possible
explanation for some variation in opioid prescribing behaviors. The
Association of American Medical Colleges (AAMC) reports preclinical
medical students receive some education on pain assessment, pain
management, substance use disorder (SUD), and treatment of opioid
overdoses [9]. Likewise, the American Medical Association (AMA) re-
ports that 87 % of curricula in US medical schools incorporate pain and
opioid education, though the approaches these institutions use to
implement this education varies [10]. Ongoing research examining
medical students' perspectives and attitudes toward content and training
of their opioid education are warranted, as they may guide the expan-
sion or improvement of this material in medical schools.

Medical school curricula across the US have responded to the opioid
epidemic by increasing opioid-related education for students. For
instance, opioid use disorder (OUD) education in medical school-
s—covering opioid pharmacology, risk factors, signs and symptoms,
stigma, and treatment—has become more prevalent, but gaps in mate-
rial exist surrounding pain management for patients with OUD [11].
Overall, there remains significant variation in quality of opioid pre-
scribing education provided throughout US medical schools [12].
Therefore, it is crucial to evaluate students' perceptions and attitudes
toward opioid education they receive during medical school and sub-
sequent clinical training. While the literature does present some explo-
ration on this topic, most research focuses on residents and other
clinicians, [8] rather than medical students, when describing percep-
tions of opioid education and prescribing. Medical education is a vital
period during clinicians' training to deliver evidence-based education of
safe opioid prescribing. As such, the purpose of this qualitative study
was to explore the perceptions and attitudes of medical students
regarding the opioid education received in medical school.

Material and methods
Population and sample

Individuals were eligible to participate in this study if they were
enrolled in medical school or had graduated from medical school within

the last two years but were not in residency, were 18 years or older, were
able to communicate in English, provided verbal consent, and had
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internet connectivity. A snowball sampling approach was used to recruit
participants. Several medical students at the investigators' institution
were identified as key informants; these individuals provided student
peers with information about the focus groups, including how to register
to participate. This nonprobability sampling approach allowed for par-
ticipants to refer additional, interested medical students from academic
and social networks, including those at other medical schools [13,14].
The local institutional review board reviewed and approved this study.

Procedures

Focus groups convened on the online meeting platform Zoom so
participants from different geographic areas could attend. Upon
completing introductions and informed consent, during which partici-
pants verbally consented to participate, the moderator began audio
recording the meetings and led the discussion following the open-ended,
semi-structured focus group moderator guide. The moderator guide was
designed to collect information-rich data and provide flexibility to
explore the participants' thoughts and experiences (Appendix A) [15].
Topics in the moderator guide were determined based on recent litera-
ture, and its development was an iterative process that involved the
research team. After each focus group, the moderator guide was updated
with additional questions or probes based on insights gleaned from the
discussions. Upon completion of all focus groups, a $10 Amazon gift card
code was sent to each participant.

The audio recordings were transcribed and de-identified using Otter.
ai, and a quality check for accuracy was performed on the transcripts. In
addition to the audio recordings, the moderator took handwritten notes
to assist with discussion facilitation, data collection, and subsequent
analysis. Ultimately, three focus groups occurred with a total of 12
participants from four medium- and large-sized medical schools along
the US east coast from September 2022 through November 2022.

Data analysis

Transcripts were uploaded to MAXQDA (MAXQDA Standard 2022)
for data analysis. Thematic analysis was used to identify and investigate
patterns of data related to the research question [16]. A codebook with
codes, definitions, and example quotes, was developed and reviewed by
team members. The codebook was used to open-code transcript words
and phrases expressed by the focus group participants. Both deductive
and inductive coding occurred, as the former laid the foundation for
anticipated themes based on existing literature, while the later identified
themes that unexpectedly emerged through data collection [13]. Codes
were then grouped together to form categories based on themes that
arose.

Results

Table 1 displays the demographic makeup of the sample. The
average participant age was 25.6 (+1.2) years, and most participants (n
= 10) identified as women. Most participants were located in the
southeast and identified as white (n = 9), followed by Black/African
American (n = 3). Themes that emerged included evolving perceptions
and attitudes about opioid medications and opioid prescribing,

Table 1
Demographic information of focus group participants.

Demographics

Age, mean (SD) 25.6 (1.2)
Gender, % (n)

Female

Male

Race/Ethnicity, % (n)
White

Black/African American

83.3 (10)
16.7 (2)

75 (9)
25 (3)
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perceived quality of the opioid education received throughout medical
school, support systems outside formal curricula that provided addi-
tional learning about opioids, and predictions about participants' future
opioid prescribing during post-graduation medical practice.

Perceptions and attitudes toward opioids

I. Changes in Perceptions and Attitudes of Opioids Before and During
Medical School

Medical students living in the US during the opioid epidemic have a
unique lens when learning about opioids in medical school. Participants
expressed that, before beginning medical school, they lacked a medical
lens when thinking about opioids, previously regarding them as “just
pain medication” and “surgery pills.” Through their academic and
clinical experiences, the participants expressed they now approach
opioids through fact-based knowledge acquired throughout medical
school. Participants understood the usefulness of opioids, and that these
are substances people “should have access to” when appropriate.

II. The Opioid Prescribing and Pain Management Balancing Act

Participants discussed that, though opioids should be accessible
when appropriate for treating pain, recognizing the “importance but
also inherent danger they can do” is crucial. The “responsibility [of
clinicians] to not just prescribe pain medications blindly” was stressed
by participants throughout the focus groups, who understood that, upon
graduating medical school, they will hold this responsibility as well. As
one participant stated, it is “a very challenging balancing act, but an
important one to take on.”

Opioid education during medical school
I. Opioid Education in Preclinical Semesters

Participants described how they learned about opioids during pre-
clinical semesters of medical school, and variations in education were
revealed. For instance, one participant expressed learning about opioids
during their first year of medical school, while another recalled not
receiving this education until their second year as clinical rotations
approached. Most instruction was reportedly provided by an educator
affiliated with their respective institution, but one participant shared
that they attended guest lectures from state health department repre-
sentatives. While some participants recalled that the material they
learned “wasn't comprehensive” and that trainings felt “very outdated,”
others remarked how their education included “several lectures on how
to prescribe, when to prescribe.”

Several participants reported learning about opioids during phar-
macology lectures, which were “mostly geared towards mechanism of
action and memorizing a list of side effects,” though the material
available at different institutions varied slightly. For instance, only one
participant reported having a pharmacology instructor who “talked
about Narcan [the opioid overdose rescue drug] and showed how to use
it.” In contrast, another participant expressed that the only reason they
learned how to use Narcan was through a student-run initiative.

II. Opioid Education in Clinical Semesters

Regarding the transition from preclinical lectures to clinical rota-
tions, some second-year medical student participants expressed feeling
unprepared to encounter opioids in clinical rotations due to their lack of
preclinical opioid education. One participant expressed that they did not
feel “prepared to encounter that in a clinical setting with real patients”
and felt as though they needed “relearning [of opioids] again.” During
certain clinical rotations in which participants expected to interact with
opioids, experiences varied. For example, one participant stated that,
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during an internal medicine rotation, they learned about opioids from
“interns and residents actually applying these drugs to different pa-
tients.” In contrast, one participant felt that opioids were not “really
something that was emphasized” in their surgical rotation's curriculum.
Two participants in different focus groups pointed to the importance
of their medical school's palliative care rotation for their education
about opioids, stating that this setting was where “most clinical educa-
tion around opioids is focused.” Participants emphasized their aware-
ness that they would become practicing clinicians during the continuing
opioid epidemic. Many reported that their experiences with opioid
prescribing and pain management during clinical rotations played an
important part in evolving their perceptions about the role of opioids.

III. Types and Quality of Educational Support Systems

Instances of educational support provided to participants by in-
structors and peers when learning about opioids were shared. In the
classroom, participants described how their learning about opioids was
better supported when instructors “were really passionate” about the
material. Participants described instances when they felt an absence of
educational support surrounding opioids. For instance, during a clinical
rotation, one participant recalled not feeling supported in learning about
appropriate opioid prescribing, such as not prescribing Narcan® (i.e.,
naloxone) concurrently with an opioid, from clinical educators because
they “didn't model the behavior.” Participants expressed a strong
appreciation for the support they received from peers, specifically
through one school's addictive medicine interest group. They high-
lighted how students leading this group have been “supportive points of
contact for learning more” about opioids. Participants who reported
encountering support through the student-led interest group stated that
they “remember [information about opioids] better” from these in-
teractions than from coursework.

Future opioid prescribing
L. Current Perceived Preparedness for Future Prescribing

Across all focus groups, the most common specialties of interest re-
ported by participants were pediatrics (n = 4) and orthopaedics (n = 2),
while six other specialties were mentioned once. These interests may
have influenced how the participants feel toward future opioid pre-
scribing behaviors and practices, as described in the following results.
When asked to reflect on their preparedness to encounter opioids in the
future after graduating medical school, participants expressed similar
themes across all focus groups. Seven of the twelve participants stated
that, while they currently feel underprepared, they expect to garner
knowledge and confidence when they prescribe opioids during resi-
dency. For example, three participants described how, with the “support
of a team,” they will feel more equipped in making opioid-related de-
cisions, as they anticipate a “learning curve.”

Though it was well-recognized by participants that they would learn
more about opioids during residency, participants conveyed differing
levels of preparedness to encounter opioids before graduating medical
school. Three participants across two focus groups discussed how they
felt comfortable approaching the subject of opioids with their future
patients because of practiced patient conversations. Participants regar-
ded these conversations as a critical aspect of patient care. Conversely,
other participants raised concerns about information they believed they
did not, and likely will not, receive during medical school. For instance,
one participant shared that they knew “nothing about dosages,” and did
not expect to learn about it before graduating.

II. Anticipated Hesitations, Barriers, and Knowledge Gaps for Future
Prescribing

Participants described several ways in which they anticipated feeling
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hesitant and encountering obstacles when prescribing opioids in their
future practice. Such hesitations and barriers were expressed both in
terms of an individual's predicted thoughts and behaviors toward their
patients as well as environmental or systemic factors. One participant
shared an anticipated hesitation in prescribing opioids was their lack of
experience conversing with patients, having not practiced medicine long
enough to recognize the “little details” that reveal “who needs this much
versus who needs that much.” Another participant described the
“infrastructure around prescribing opiates,” such as using a prescription
drug monitoring programs (PDMP), as a significant barrier.

The participants anticipated lacking certain knowledge about opi-
oids by the time they graduate from medical school. One participant
expressed that they expect to not understand the specific “differences
between types of opioids.” Similarly, another participant described an
expected lack of understanding “which one, what dose, how many days
is safe” when prescribing opioids. The idea of the balancing act ree-
merged in one focus group, as one participant anticipated not knowing
“how opioids can be used successfully without the outcome of addic-
tion” before entering residency. Though it was common for participants
to reported knowledge gaps after graduating, they expected to receive
ongoing opioid education throughout residency.

III. Perceived Factors that Influence Opioid Prescribing

Participants described numerous factors they believed influence
opioid prescribing behaviors among clinicians, spanning across the
socioecological model. Most participants described clinician-specific, or
individual-level, opioid prescribing factors. A “provider's implicit bias,”
toward a patient's race for example, was one factor discussed regarding
how clinicians evaluate “pain symptoms presenting” in patients. Addi-
tionally, the complexity of opioid prescribing decision making was an
influencing factor shared by one participant, who commented that they
felt “a second-hand sense of the burden that prescribing opioids puts on”
clinicians. The topic of clinician burnout and workload arose frequently.
As a result of “being tired” from long shifts and feeling “pulled in every
direction” by colleagues, participants shared that clinicians may be more
willing to prescribe an opioid that they have “prescribed to other people,
numerous times.”

The participants described interpersonal-level factors between cli-
nicians and patients that influence how clinicians choose, or do not
choose, to prescribe opioids. Depending on “what patients ask for” in
terms of prescriptions or treatments, clinicians may perceive them to be
opioid seeking. Societal-level influences on opioid prescribing were
described as well, especially the impact of systemic racism in medicine.
The participants highlighted that “structural racism definitely exists” in
patient care and influences how clinicians “consciously and uncon-
sciously” prescribe, resulting in failures toward “equitable prescription
of opioids.” Factors discussed in focus groups reflect the literature sur-
rounding the opioid epidemic. Participants contemplated these pre-
scribing influences on opioid prescribing and pain management as they
foresaw their own transition from medical students to clinicians.

Discussion

This qualitative study was designed to explore the perceptions and
attitudes of medical students concerning opioid-related education
received during medical school. The findings demonstrate that the
medical student participants altered their perceptions and attitudes of
opioids over time, that content on opioids in medical school is limited
and varied, and that numerous barriers and knowledge gaps about
prescribing persist, which may influence future opioid prescribing
habits. To date, the preponderance of research on opioid education has
focused on residents, specifically surgical residents [17,18]. Research
highlighting opioid prescribing and pain management curricula in
medical schools has primarily focused on education framework and
intervention results, though not all research focuses on medical schools
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located in the US [19,20]. To our knowledge, this is the first focus group
study that has been conducted, solely with medical students as partici-
pants, to explore this research question. Medical education is a vital time
to introduce key content and address potential biases capable of shaping
future clinicians' practices. This includes the opportunity to incorporate
opioid and pain education early and recurringly in medical schools.

The focus group participants emphasized the impact that medical
school had on their perceptions and attitudes toward opioids. The par-
ticipants described the importance of taking a scientific yet humanistic
approach toward opioids as pain management medications. Several
participants recognized the delicate balance involved in prescribing
opioids, acknowledging that opioids can effectively manage pain but
may have harmful side effects and risks of misuse. Most of the opioid
education participants received in medical school, during both preclin-
ical and clinical segments, focused on the pharmacology, side effects,
and biochemical mechanisms. While the AMA reports 87 % of curricula
incorporates pain and opioid education [10], themes from this qualita-
tive study show that students may find that the quality and quantity of
material provided insufficient. Across focus group discussions, a lack of
standardization of opioid education became apparent. There is no
denying the importance of pharmacology lectures in medical education,
though an argument could be made for adding instruction on treating
pain in patients with SUD and harm reduction measures.

Similarly, participant responses varied from the AAMC report [9]
previously mentioned regarding certain opioid and pain management
education topics taught in US medical schools, a theme present in the
literature as well. Most participants noted that most preclinical opioid
education occurred during a single block, with little repeat exposure
throughout the clinical years. While preclinical semesters involve
coursework aimed at increasing knowledge of pharmacological prop-
erties of opioids, clinical decision making around opioid prescribing
involves a more nuanced and complex set of considerations than a single
“correct” answer [11], and many participants expressed uneasiness with
their abilities to navigate these decisions. Although participants raised
concerns about future opioid prescribing, they expected to receive
further education during residency. Pain education should not be siloed
given that pain is experienced by patients seen across care setting,
therefore clinicians of all specialties may need better preparation to
mitigate concerns with pain management, including the use of opioid
medications [21]. While previous research has conducted assessments
from the perspective of faculty and used written medical students' re-
flections [22], this research prospectively explored perspectives of
medical student and contributes to the growing literature to enhance
opioid education [23-26].

The literature presents ongoing concerns surrounding the lack of
standardized opioid education in US medical schools [23]. It is known
that the approaches used by medical schools to expose medical students
to areas of opioid education can differ. One study found 19 distinct
teaching methods and 8 different evaluation methods across 102 med-
ical schools [20]. Efforts to standardize opioid education, however, are
worth noting, as it supports the possibility to augment and strengthen
these initiatives. Suggestions for improving the quality of opioid edu-
cation in medical school have included increasing educational oppor-
tunities for clinical exposure, simulations, interdisciplinary learning,
and individualized prescriber feedback [23].

Optimizing patients' pain management while mitigating opioid-
related risks remains a challenge for prescribers. The ability to balance
pain amelioration and risk reduction is a cornerstone of the Centers for
Disease Control and Prevention's clinical practice guideline for opioid
prescribing [1], with the terminology “balancing act” used to describe
this phenomenon in the literature [27,28]. As reported by participants,
opioid prescribing should be conducted in a manner that successfully
addresses pain and minimizes risk of adverse events. Innovations for
incorporating opioid education and harm reduction throughout various
aspects of medical school and clinical training have demonstrated
numerous benefits in learning. Such trainings and lectures can improve
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knowledge of opioid overdoses and decrease stigma toward patients
with SUD [29-31]. Widespread implementation of such innovations can
advance knowledge of trainees and improve confidence in managing
pain while mitigating opioid-related risks, as well as contribute to
reconstructing the oversimplified societal narrative that opioids are
inherently harmful.

Furthermore, education during medical school concerning opioid
prescribing for pain management should target clinician-level factors
that influence treatment outcomes. Participants discussed how medical
prescriber biases and burnout may influence opioid prescribing.
Research indicates that racial minorities are less likely to be prescribed
an opioid [32,33] and experience increased burden of disease compared
to their white counterparts [34]. As described by one participant, these
implicit biases may be garnered by personal experiences or assumptions
to govern clinical decisions regarding how to prescribe opioids, if at all.
Education on recognizing these biases is warranted early in medical
education to prevent such disparities in opioid prescribing. Further-
more, checking PDMPs prior to prescribing opioids, while necessary, are
perceived by some as an administrative barrier and contribute to
burnout. The literature highlights that PDMPs have been viewed by
clinicians as time-consuming, poor in usability, and difficult if having to
integrate with existing electronic health records [35,36], thus hindering
routine access to PDMPs and, as a result, limit their effectiveness when
prescribing opioids.

Strengths and limitations

The focus group nature of data collection allowed medical students
to provide in-depth narratives when answering questions posed by the
moderator, contributing to the quantity and quality of the data. Though
the sample size was relatively small, yet appropriate for qualitative
research and reflective of other studies [37-39], the focus group size
permitted individualized rapport building with participants. This may
have augmented participants' comfort and willingness to answer ques-
tions. Nevertheless, response bias may have influenced the quality of
discussions. Participants may have felt inclined to respond to questions
in a manner that would be desirable to the moderator.

Due to time constraints for recruitment of focus group participants,
the research team was unable to achieve a more diverse participant
sample. As a result, the homogeneity of the participant sample limits the
generalizability of these findings. Likewise, the small number of medical
schools represented in the sample was another limitation of this study,
as results could vary based on institutions attended by participants.
However, previous literature has shown much of the research on pain
and opioid education has been limited to single sites [21]. Furthermore,
these findings might be transferable to student experiences at other in-
stitutions [40,41]. The broad-natured focus group moderator guide
questions assisted in exploring various themes surrounding the partici-
pants' personal, educational, and professional perceptions and attitudes
regarding opioids and opioid education. Though these questions were
successful for the purposes of this study, a more in-depth exploration of
themes related to opioid education in clinical settings where opioid
prescribing and pain treatment is common, such as in surgery and or-
thopaedics, would be crucial to uncover. While a considerable amount of
qualitative data was collected from the focus groups to produce repeti-
tion of some important themes, future researchers may continue to
explore these themes to achieve saturation. Despite the limitations,
themes identified from focus groups indicate that education focused on
mitigating opioid-related risk and safe prescribing is desired by medical
students.

Final thoughts
The results from the study indicate that medical students continue to

have a minimal amount of time in their training dedicated to opioid
education and that is may not always be substantive. Students are eager
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for enhanced opioid education from medical schools. While a multitude
of factors interplay to impact the opioid epidemic, increased quality and
standardization of medical school opioid education could improve
opioid prescribing behaviors and, as a result, mitigate the risk of opioid
misuse, overdoses, and deaths. Future research focused on enhancing
opioid education and discerning longitudinal outcomes of learners is
warranted.

CRediT authorship contribution statement

Angelina Luciano: Writing - original draft, Visualization, Method-
ology, Investigation, Formal analysis, Conceptualization. Mara
Schenker: Writing — review & editing, Supervision, Project adminis-
tration. Dawn L. Comeau: Writing — review & editing, Supervision,
Methodology. Courtney R. Yarbrough: Writing — review & editing,
Supervision. Nicholas A. Giordano: Writing — review & editing, Su-
pervision, Project administration, Funding acquisition.

Ethics approval

The Emory University institutional review board reviewed and
approved this study. Informed consent was obtained from all focus
group participants prior to data collection.

Funding sources

This work was supported, in part, by funding from the Injury Pre-
vention Research Center at Emory (National Center for Injury Preven-
tion and Control R49 CE003072).

Declaration of competing interest

The authors declare the following financial interests/personal re-
lationships which may be considered as potential competing interests:
Nicholas A. Giordano, PhD, RN, FAAN reports financial support was
provided by National Center for Injury Prevention and Control. Other
authors declare that they have no known competing financial interests
or personal relationships that could have appeared to influence the work
reported in this paper.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.sopen.2025.01.007.

References
[1] Dowell D, Ragan KR, Jones CM, Baldwin GT, Chou R. CDC clinical practice

guideline for prescribing opioids for pain—United States, 2022. MMWR Recomm

Rep 2022;71(3):1-95.

Drug Overdose Deaths. Facts and figures. National Institute on Drug Abuse:

Published August; 2024. https://nida.nih.gov/research-topics/trends-statistics/ove

rdose-death-rates.

Ahmad FB, Cisewski JA, Rossen LM, Sutton P. Provisional drug overdose death

counts. National Center for Health Statistics; 2024. https://www.cdc.gov/nchs/

nvss/vsrr/drug-overdose-data.htm.

U.S. Overdose Deaths Decrease in 2023, First Time since 2018. Centers for Disease

Control and Prevention. Published May 15, 2024. https://www.cdc.gov/nchs/pre

ssroom/nchs_press_releases/2024,/20240515.htm.

Lyden J, Binswanger IA. The United States opioid epidemic. Semin Perinatol 2019;

43(3):123-31.

Van Zee A. The promotion and marketing of oxycontin: commercial triumph,

public health tragedy. Am J Public Health 2009;99(2):221-7.

Arthur J, Edwards T, Lu Z, Hui D, Fellman B, Bruera E. Health care provider

attitudes, beliefs, and perceived confidence in managing patients with cancer pain

and nonmedical opioid use. J Pain Symptom Manag 2021;61(1):128-35.

Sceats LA, Ayakta N, Merrell SB, Kin C. Drivers, beliefs, and barriers surrounding

surgical opioid prescribing: a qualitative study of surgeons’ opioid prescribing

habits. J Surg Res 2020;247:86-94.

Medical Education's Active Response to the Opioid Epidemic and Substance Use

Disorders. AAMC. Published March 27, 2023. https://www.aamc.org/about-us/mi

ssion-areas/medical-education/meded-role-in-opioid-epidemic.

[2]

[3]

[4]

[5]
[6]

[7

—

[8]

91


https://doi.org/10.1016/j.sopen.2025.01.007
https://doi.org/10.1016/j.sopen.2025.01.007
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0005
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0005
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0005
https://nida.nih.gov/research-topics/trends-statistics/overdose-death-rates
https://nida.nih.gov/research-topics/trends-statistics/overdose-death-rates
https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm
https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm
https://www.cdc.gov/nchs/pressroom/nchs_press_releases/2024/20240515.htm
https://www.cdc.gov/nchs/pressroom/nchs_press_releases/2024/20240515.htm
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0020
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0020
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0025
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0025
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0030
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0030
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0030
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0035
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0035
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0035
https://www.aamc.org/about-us/mission-areas/medical-education/meded-role-in-opioid-epidemic
https://www.aamc.org/about-us/mission-areas/medical-education/meded-role-in-opioid-epidemic

A. Luciano et al.

[10]

[11]

[12]

[13]
[14]

[15]
[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Howard B. Students learn to treat pain, with and without opioids. AAMC News
2018. https://www.aamc.org/news/students-learn-treat-pain-and-without-
opioids.

Cao L, Van Deusen J. US medical school curriculum on opioid use disorder—a topic
review of current curricular research and evaluation of winning student-designed
opioid curricula for the 2021 Coalition on physician education in substance use
disorders curricular competition. Frontiers in Pain Research 2023;4.

Khidir H, Weiner SG. A call for better opioid prescribing training and education.
West J Emerg Med 2016;17(6):686.

Hennink M, Hutter I, Bailey A. Qualitative research methods. Sage 2020:102-5.
Parker C, Scott S, Geddes A. Snowball sampling. SAGE research methods
Foundations 2019. doi:10.4135/.

Spiers J. New perspectives on vulnerability using emic and etic approaches. J Adv
Nurs 2000;31(3):715-21. https://doi.org/10.1046/j.1365-2648.2000.01328.
Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006;3
(2):77-101. https://doi.org/10.1191/1478088706qp0630a.

Bleicher J, Johnson JE, Cain BT, et al. Surgical trainee perspectives on the opioid
crisis: the influence of explicit and hidden curricula. J Surg Educ 2023;80(6):
786-96.

Aggarwal AK, Kohan L, Moeschler S, Rathmell J, Moon JS, Barad M. Pain medicine
education in the United States: success, threats, and opportunities. Anesthesiol Clin
2023;41(2):329-39.

Shipton E, Steketee C, Visser E. The pain medicine curriculum framework-
structured integration of pain medicine education into the medical curriculum.
Frontiers in Pain Research 2023;3:1057114.

Howley L, Whelan A, Rasouli T. Addressing the opioid epidemic: US medical school
curricular approaches. AAMC Analysis in Brief 2018;18(1):1-3.

Malik Z, Ahn J, Thompson K, Palma A. A systematic review of pain management
education in graduate medical education. J Grad Med Educ 2022;14(2):178-90.
https://doi.org/10.4300/JGME-D-21-00672.1.

Kopecky KE, Zens TJ, Suwanabol PA, Schwarze ML. Third-year medical students’
reactions to surgical patients in pain: doubt, distress, and depersonalization. J Pain
Symptom Manag 2018;56(5):719-26.

Singh R, Pushkin GW. How should medical education better prepare physicians for
opioid prescribing? AMA J Ethics 2013;21(8):636-41. https://doi.org/10.1001/
amajethics.2019.636.

Compton P, Blacher S. Nursing education in the midst of the opioid crisis. Pain
Manag Nurs 2019;21(1). https://doi.org/10.1016/j.pmn.2019.06.006.

Escontrias OA, Istrate E, Stewart DCL. Curricular and clinical approaches to
addressing the opioid epidemic: results from the 2019 ADEA opioid dental school
survey. J Dent Educ 2020;84(12):1359-67. https://doi.org/10.1002/jdd.12452.
Werremeyer A, Skoy E, Marvanova M, et al. A PharmD program curricular
approach to addressing the opioid crisis. Currents in Pharmacy Teaching and
Learning 2019;11(6):592-602. https://doi.org/10.1016/j.cptl.2019.02.026.

28

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

Surgery Open Science 24 (2025) 23-28

Gold J. Prescribing opioids to seniors: It’s a balancing act. Kaiser Health News
Published January 2017;31. https://khn.org/news/prescribing-opioids-to-senior
s-its-a-balancing-act/.

The Balancing Act of Opioid Prescribing Guidelines. HCP Live. Published March
16, 2020. https://www.hcplive.com/view/balancing-act-opioid-prescribing-guide
lines.

Moses TE, Moreno JL, Greenwald MK, Waineo E. Developing and validating an
opioid overdose prevention and response curriculum for undergraduate medical
education. Subst Abus 2022;43(1):309-18.

Mort SC, Diaz SR, Beverly EA. Using contact-based education to destigmatize
opioid use disorder among medical students. Teach Learn Med 2021;33(2):
196-209.

Oldfield BJ, Tetrault JM, Wilkins KM, Edelman EJ, Capurso NA. Opioid overdose
prevention education for medical students: adopting harm reduction into
mandatory clerkship curricula. Subst Abus 2020;41(1):29-34.

Pletcher MJ, Kertesz SG, Kohn MA, Gonzales R. Trends in opioid prescribing by
race/ethnicity for patients seeking care in US emergency departments. JAMA 2008;
299(1). https://doi.org/10.1001/jama.2007.64.

Rambachan A, Fang MC, Prasad P, Iverson N. Racial and ethnic disparities in
discharge opioid prescribing from a hospital medicine service. J Hosp Med 2021;16
(10). https://doi.org/10.12788/jhm.3667.

Furr-Holden D, Milam AJ, Wang L, Sadler R. African Americans now outpace
whites in opioid-involved overdose deaths: A comparison of temporal trends from
1999-2018. Addiction 2020. https://doi.org/10.1111/add.15233. Published
online August 27, 2020.

Holmgren AJ, Apathy NC. Evaluation of prescription drug monitoring program
integration with hospital electronic health records by US county-level opioid
prescribing rates. JAMA Netw Open 2020;3(6):e209085.

Rutkow L, Turner L, Lucas E, Hwang C, Alexander GC. Most primary care
physicians are aware of prescription drug monitoring programs, but many find the
data difficult to access. Health Aff 2015;34(3):484-92.

Rice K, Ryu JE, Whitehead C, Katz J, Webster F. Medical trainees’ experiences of
treating people with chronic pain: a lost opportunity for medical education. Acad
Med 2018;93(5):775-80.

Wright RC, Polivka BJ, Villwock JA. Inpatient pain assessment and decision-
making in internal medicine and general surgery residents: a qualitative analysis.
Heliyon 2014;10(9).

Klimas J, Small W, Ahamad K, et al. Barriers and facilitators to implementing
addiction medicine fellowships: a qualitative study with fellows, medical students,
residents and preceptors. Addict Sci Clin Pract 2017;12:1-10.

Stalmeijer RE, Brown ME, O’Brien BC. How to discuss transferability of qualitative
research in health professions education. Clin Teach 2024;21(6):e13762.
Frambach JM, van der Vleuten CP, Durning SJ. AM last page: quality criteria in
qualitative and quantitative research. Acad Med 2013;88(4):552.


https://www.aamc.org/news/students-learn-treat-pain-and-without-opioids
https://www.aamc.org/news/students-learn-treat-pain-and-without-opioids
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf2050
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf2050
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf2050
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf2050
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0045
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0045
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0050
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf6000
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf6000
https://doi.org/10.1046/j.1365-2648.2000.01328
https://doi.org/10.1191/1478088706qp063oa
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0065
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0065
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0065
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0070
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0070
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0070
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0075
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0075
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0075
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0080
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0080
https://doi.org/10.4300/JGME-D-21-00672.1
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0090
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0090
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0090
https://doi.org/10.1001/amajethics.2019.636
https://doi.org/10.1001/amajethics.2019.636
https://doi.org/10.1016/j.pmn.2019.06.006
https://doi.org/10.1002/jdd.12452
https://doi.org/10.1016/j.cptl.2019.02.026
https://khn.org/news/prescribing-opioids-to-seniors-its-a-balancing-act/
https://khn.org/news/prescribing-opioids-to-seniors-its-a-balancing-act/
https://www.hcplive.com/view/balancing-act-opioid-prescribing-guidelines
https://www.hcplive.com/view/balancing-act-opioid-prescribing-guidelines
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0120
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0120
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0120
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0125
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0125
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0125
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0130
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0130
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0130
https://doi.org/10.1001/jama.2007.64
https://doi.org/10.12788/jhm.3667
https://doi.org/10.1111/add.15233
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0145
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0145
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0145
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0150
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0150
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0150
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0155
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0155
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0155
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0160
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0160
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0160
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0165
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0165
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0165
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0170
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0170
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0175
http://refhub.elsevier.com/S2589-8450(25)00008-9/rf0175

	Perceptions and attitudes of medical students toward opioid education: A qualitative study
	Introduction
	Material and methods
	Population and sample
	Procedures
	Data analysis

	Results
	Perceptions and attitudes toward opioids
	Opioid education during medical school
	Future opioid prescribing

	Discussion
	Strengths and limitations
	Final thoughts

	CRediT authorship contribution statement
	Ethics approval
	Funding sources
	Declaration of competing interest
	Appendix A Supplementary data
	References


