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Objective: To examine the immediate effects of a comprehensive pain course on medical students’ pre-existing perceptions and
attitudes toward pain patients and opioid management.

Methods: First-year medical students at a major academic medical center enrolled in a required pre-clerkship pain course in June 2020
and completed pre- and post-course online surveys with Likert-scale questions about their attitudes toward pain management and opioid-
related issues. Additionally, the surveys included a free-text question where the students listed the first five words that came to mind when
hearing the word “opioids”. These words were categorized as “professional” or “lay” words and further as having “positive”, “negative”,
or “neutral” connotations. Data analyses included descriptive statistics, as well as non-parametric and parametric tests.

Results: Fifty-four of the 119 students responded to pretest and posttest surveys and were included in paired analyses. There was
a significant difference between the number of professional words used before (M=1.21, SD=0.97) and after the course (M=2.40
SD=1.33); t(52)=—6.39, P<0.001. Students also used more lay-positive words after the course (M=0.81, SD=0.63) than they used pre-
course (M=0.23, SD=0.43); t(51)=—5.98, P<0.001. Students’ post-course responses to several key Likert-scale questions showed
significant shifts toward more positive attitudes about caring for patients with pain. For example, students acknowledged greater comfort
in providing opioids for chronic pain (P<0.001) where appropriate, and enhanced interest in handling complex pain cases (P<0.001).
Conclusion: Results showed that a comprehensive, multi-disciplinary pain course could greatly enhance first-year medical students’
attitudes toward pain management, chronic pain patients, and the complex issues surrounding opioids.
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Introduction
Over 100 million Americans suffer from unremitting chronic pain—exceeding the number of Americans affected by
heart disease, cancer, and diabetes combined.! The annual economic burden of chronic pain falls between 560 and
635 billion United States dollars. Pain mismanagement—particularly in relation to the opioid crisis—has inflicted
substantial individual and public health damage, while being associated with higher pharmacy, emergency department,
inpatient, and total healthcare costs.’

There are 5,871 pain medicine physicians actively practicing. Using data from the United States (US) Census Bureau,
we calculate 56,453 Americans per pain medicine physician in contrast to 20,366 per oncologist and 14,717 per
cardiologist.® Unfortunately, 20% of patients with severe chronic pain never reach a pain specialist;* those who do

experience a 7.8-year average delay post-referral, seeing an average of 8 other physicians first.* Pain management
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pervasively falls on the shoulders of primary care practitioners, surgeons, oncologists, and others without formal pain
training. With unfilled American pain medicine fellowship positions tripling in the last three years,” effective pain
management will more frequently be expected from those without the appropriate skillsets—exponentiating pain-related
mistakes and economic burden.

Despite this, pain education in North American medical schools lacks standardization and robustness. The
Association of American Medical Colleges’ Curriculum Inventory, a self-reporting curriculum database for medical
schools, reveals that 75% of US schools included the topic of “pain management” in at least one required pre-clerkship or
clerkship experience from 2019-2020.° However, the inventory fails to characterize the learning experience’s nature
(unclear whether students received one lecture, a dedicated course, or other experience). A study of 117 US and Canadian
medical schools found that only 4% had a dedicated pain course, and a mere 16% offered optional pain electives.*” Per
the literature, US medical schools average 11 total hours of undefined pain education across a 4-year curriculum.” By
comparison internationally, Australian and New Zealand medical schools report a collective median of 20 hours of pain
education over four-years, with 53% offering a dedicated pain management elective ranging from 2 to 6 weeks long.®
Pain education in European medical schools varies across countries, with France standing out; 87% of French schools
(compared to only 4% of North American schools™’) provide a 12-hour dedicated pain course supplemented with 7.5
hours of undedicated pain education.”

Striking pain treatment disparities exist in relation to race, ethnicity, gender, and geography. For instance, a 2019
meta-analysis analyzing over 7,000 emergency medicine patients found that Black patients were 35% less likely to
receive pain medication than their White counterparts for similar conditions.'® These disparities are rooted in biases and
misinformation—which education can address. For instance, a 2016 study showed that 40% of a cohort of 92 White first-
and second-year medical students endorsed the false belief that “Black people’s skin is thicker than White people’s”, and
8% percent wrongly believed that “Black people’s nerve endings are less sensitive than Whites™."!

Pain sufferers also experience stigma from providers, which can affect treatment outcomes and compound
disparities.'? Patients feel undermined when expressing pain,'? and dismissal of complaints can impede diagnostic
diligence and delay treatment.'® Per the National Academy of Sciences, education reduces stigma. Anti-stigma inter-
ventions in pain require the systematic presentation of factual information about painful conditions and dispelling of
myths.'*

Acknowledging the need for better pain education and its power to counteract stigmas and disparities, the Johns
Hopkins School of Medicine (JH) mandates a unique, multi-disciplinary, and comprehensive pain course for all first-year
medical students. This manuscript primarily examines the immediate effects of the JH curriculum on medical students’
pre-existing perceptions and attitudes toward pain patients and pain management. Secondarily, it evaluates the course’s
feasibility in both live and virtual formats.

Methods

This one-group pretest-posttest survey study was conducted in June 2020, approved by Johns Hopkins Institutional
Review Board (with IRB # 00251269).

Participants

All 119 first-year medical students were enrolled in this course at the Johns Hopkins School of Medicine in the last
month of medical school year one and were eligible and invited to participate in this study. Before taking the survey,
students reviewed an IRB-approved letter explaining the study’s purpose, data use, and information protection.
Participation in the survey was optional, and the letter stated that participation served as consent.

Course Format

This 21-hour, 4-day pain course is positioned after neurology to facilitate the understanding of pain pathways.
Strategically, it integrates with the larger four-year medical school curriculum which includes synergistic components:
a formal one-hour opioid-awareness training prior to the pain course in year-one, a separate 15-hour pre-clerkship course
on addiction in year-two, and a 1.5-hour pain medicine refresher in year-three prior to surgical clerkship.
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The curriculum’s original components were published in 2011 but its effectiveness was not evaluated.'® Since its
conception, the course has been updated to reflect the latest developments in the field and revised based on feedback
received from structured reviews (conducted yearly by the Office of Medical Student Curriculum and every five years by
the Student Assessment and Program Evaluation Committee). For instance, lectures and discussions were added in 2017
on stigma and unconscious bias in pain medicine, as well as gender, ethnic and racial disparities in pain treatment.
Methods include lectures, interactive sessions with patient encounters, small group exercises with faculty, podcasts, and
games. The course is pass/fail, with passing defined as a score of 70% or higher on a multiple-choice knowledge exam
and attendance at all sessions.

The learning objectives of the course are to: 1) develop knowledge and skills in the assessment and treatment of
pain; 2) identify evidence-based pharmacological and non-pharmacological therapies that may be effective in managing
acute and chronic pain; 3) understand the risks and benefits of using opioid analgesics and why these medicines require
intensive scrutiny and monitoring during treatment, including the monitoring of problem behaviors; and 4) describe the
potential role for non-physicians in the management of acute and chronic pain, recognizing how physicians can
collaborate with other team members to manage pain.

In response to the COVID-19 pandemic, the course was transitioned into a fully virtual format in 2020. The online
course combined synchronous and asynchronous sessions and continued incorporating unique features such as faculty-led
small groups, patient cases, and games using institutional HIPAA-protected Zoom and Blackboard accounts. A major
difference was that the in-person course featured live patient interactions, while the virtual course included pre-recorded
patient encounters. The content and style of each course session were replicated from the previous year using instruc-
tional design solutions from the Johns Hopkins Office of Online Learning.

Survey Instrument
Students were given a pre-course and post-course survey using Qualtrics software (https://www.qualtrics.com, Qualtrics,

Provo, Utah) to evaluate the immediate influence of this online course on students’ attitudes towards pain management,
chronic pain patients, and the complex issues surrounding opioids. The survey followed established survey development
guidelines for educational research.'®'” Prior to taking the survey, students were asked to provide a unique identifier,
which was used to link their pre- and post-course responses while still maintaining their anonymity. The survey also
gathered basic demographic information, such as age, gender, and their current specialty of choice.

To address the study objectives, the survey included both free text and quantitative Likert scale responses. The free
text question asked students to write down the first five words that came to their minds when they heard the word
“opioids”. Students were also asked to use a 5-point Likert scale to evaluate their level of agreement (from strongly
disagree to strongly agree) with statements about the characteristics/behaviors of chronic pain patients, the effects of
treating chronic pain patients on career satisfaction and wellbeing, the likelihood of treatment successes in pain medicine,
and the realities of opioid prescribing.

Data Analysis

Only data from students who responded to both pre- and post-course surveys were included in analyses.

Analysis of First Five Words Related to “Opioids” (Word Categorization & Word Clouds)

The free text responses for pre-course and post-course surveys were categorized as either “professional” words or “lay”
words and further categorized as words with a “positive” connotation, “negative” connotation, or “neutral” connotation.
Categorization of each word into one of six groups was manually performed by two healthcare professionals indepen-
dently. They later met and discussed any discrepancies to achieve consensus. A non-healthcare professional served as
a tiebreaker where needed. To mitigate bias, the reviewers were blinded to the source of the response words, whether they
were from pre- or post-course surveys. We also created visual representations of the free text responses in two separate
word clouds (one for pre-course and one for post-course) with the size of any response word corresponding to the number
of times it has been mentioned.
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To examine the effect of this course on students’ perception of pain patients and pain management, we employed
a scoring system to evaluate their utilization of professional terminology instead of layman’s terms. Each professional
word they provided among the first five words that came to mind upon hearing the term “opioids” was assigned a value
of “1 point”, while lay words received a value of “zero”. Similarly, we examined whether medical students’ use of lay
words changed post-course by comparing the frequency of using a positive lay word before and after the course.
Subsequently, we conducted a set of paired-sample #-tests to compare the frequency of professional and positive lay
words used by each student in their free-text responses before and after the course.

Attitudes Likert Scale

Pre-course and post-course Likert scale responses were compared using the nonparametric Wilcoxon test with
a significance level set at p<0.05. Some Likert scale items were negatively worded. These were reversed before analyses
and reporting to facilitate interpretation with higher scores as more positive attitudes.

Virtual Format
A secondary goal was to evaluate the quality of the virtual course against the in-person course. To this extent, course
evaluations from the online course taught in 2020 were compared against evaluations from the previous year’s (2019) in-
person course using the Mann—Whitney U-test. The JH Office of Online Education, the curriculum deans, and the course
directors wrote these course evaluations collaboratively. We examined the items that were identical in both years and
most pertinent to evaluate student satisfaction with the course. Students were asked to use a 5-point Likert scale to rate
the course from excellent to poor or specify their level of agreement (from strongly agree to strongly disagree) with
statements about the course quality. As is standard for courses at JH, participation was required from a random sample of
25% of all course participants and optional for the remaining 75%.

Statistical analyses were conducted with Statistical Package for the Social Sciences (IBM SPSS Statistics for Mac,
Version 25.0. Armonk, NY: IBM Corp.)

Results

A total of 119 students enrolled and completed the described multi-disciplinary pain course with a passing grade. The
demographics (age, gender, and planned specialty of pursuit, if known) of the student population are shown in Table 1. In
total, 54 of the 119 students responded to both pretest and posttest surveys. Only these students were included in paired

analyses.
Table | Demographic Data (n = 54)
Variable Study Participants
Age - mean * SD, years 2341 = 1.39
Gender, n (%)
Female 30 (55.5%)
Male 21 (39%)
Prefer to self-describe® 3 (5.5%)
Specialty planning to pursue n (%)
Anesthesiology 2 (4%)
Internal Medicine 15 (28%)
Interventional radiology 2 (4%)
Pathology I (2%)
Pediatrics/peds subspecialty 4 (7%)
Primary Care 2 (4%)
Surgery/Surgical subspecialty 25 (46%)
Undecided 3 (5%)
Notes: *Prefer to self-describe: Agender, non-binary, femme genderfluid.
830 https: Journal of Pain Research 2024:17
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Opioid Word Clouds & Word Categorization

The frequency of words falling into six possible categories (lay-positive, lay-negative, lay-neutral, professional-positive,
professional-negative, professional-neutral) is displayed in Table 2. Visual representation of the change in words
submitted by students is shown in Figure 1 from (A) pre- to (B) post-course free-text responses. There was
a significant difference between the number of professional words used before (M=1.21, SD=0.97) and after the course
(M=2.40 SD=1.33); t(52)=—6.39, p<0.001. Students also used more lay-positive words after the course (M=0.81,
SD=0.63) than they used pre-course (M=0.23, SD=0.43); t(51)=—5.98, p<0.001.

Attitudes Likert Scale
There were significant changes in students’ responses to attitudinal questions following the course, as reflected in
Table 3. Students reported feeling more comfortable providing opioids to chronic pain patients when appropriate (p <
0.001) and believed more strongly that treatment success in chronic pain medicine was not a “matter of luck” (p< 0.001).
Students left the course significantly less likely to believe that chronic pain patients would be dissatisfied with
a physician’s care (p = 0.001) and less likely to associate treating chronic pain patients with physician burnout (p =
0.027). Post-course, students were more inclined to find a career managing complex pain cases as exciting than they were
pre-course (p < 0.001).

Students’ beliefs that treating chronic pain patients could lead to physician frustration remained neutral (p = 0.139), as
well as beliefs about whether chronic pain patients would comply with medical advice (p = 0.205). Similarly, students
were neutral about their beliefs that patients with chronic pain would also likely use alcohol or illicit drugs (p = 0.124,

0.109, respectively).

Virtual Format

Our secondary goal was to determine if the virtual implementation of this course was non-inferior to the previous year’s
in-person course. Table 4 shows the mean, standard deviation, median, and Mann—Whitney U-test results for student
evaluation of the course in 2019 versus 2020. Students rated the overall quality of the course significantly higher in 2020
for the virtual course than the in-person course taught in 2019 (p = 0.002) and favored the virtual course for facilitating
lifelong learning habits (p = 0.010) and enhancing their understanding of the material (p = 0.014). Students felt, however,
that the in-person course’s clinical correlations better enhanced their understanding of course material than the virtual
version (p = 0.002). All students received a passing score (70% or higher) on the knowledge exam and a passing grade in
the course for both years.

Table 2 Comparison of Pre and Post-Course Total Frequencies of Categorized Words Included in
the Students’ Responses to “What 5 Words Immediately Come to Mind When Hearing the Word
Opioids?” in a Free-Text Item

Word Categories Pretest Posttest
Frequency (%) | Sample Words Frequency (%) | Sample Words

Negative Lay 84 (33%) | Abuse, crime 54 (21.3%) | Abuse, harmful
Positive Lay 12 (5%) | Care, relief 42 (16.5%) | Pain, relief
Neutral Lay 99 (39%) | Heroin, needles 32 (12.6%) | Drugs, risks
Lay Total 195 (77%) 128 (50.4%)
Negative Professional 40 (16%) | Epidemic, dependence 42 (16.5) | Epidemic, disorder
Positive Professional 3 (1%) | Regulation, therapy 27 (10.6) | Analgesic, therapy
Neutral Professional 16 (6%) | Chronicity, synthetic 57 (22.4) | Adjunct, taper
Professional Total 61 (23%) 126 (49.6%)
Overall Total 254 254
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Figure 1 Word clouds visually represent the free text responses with the size of any response word corresponding to the number of times it has been mentioned in (A)
pre-course, (B) post-course survey.

Discussion
To mitigate the adverse effects of pain mismanagement on individuals and society, it is critical to ensure that pain

education at the undergraduate medical education level is deliberately designed to be comprehensive, multi-disciplinary,

Table 3 Mean, Standard Deviation, Median, and Wilcoxon Signed-Ranks Test Results for Pretest and Posttest Survey Responses (n = 54)

Survey Item Pretest Posttest P
Mean (SD) Median Mean (SD) Median

| believe that patients with chronic pain on opioids are likely to use alcohol.* 3.02 (0.84) 3 3.24 (0.85) 3 0.124

| believe that patients with chronic pain on opioids are likely to use illicit drugs.* 3.15 (0.92) 3 3.39 (0.86) 3 0.109
Treating chronic pain patients will be very satisfying. 3.30 (1.18) 4 3.33 (091) 4 0.775

| fear that chronic pain patients may not comply with medical advice.* 3.11 (0.98) 3 3.33 (1.01) 35 0.205
Chronic pain patients are frustrating to take care of.* 2.80 (1.01) 3 2.96 (1.03) 3 0.139
Treating chronic pain patients may lead to physician burnout.® 2.28 (0.83) 2 2.57 (0.86) 2 0.027
Chronic pain patients are most likely to be dissatisfied with a physician’s care.* 2.24 (0.75) 2 2.78 (0.93) 3 0.001

| believe that success in treating chronic pain patients is mostly a matter of luck.* 3.54 (0.91) 4 3.96 (0.82) 4 < 0.001
| will be comfortable providing opioids to a chronic pain patient when appropriate. 2.87 (0.99) 3 3.83 (0.67) 4 < 0.001
| would find a career where | managed complex pain cases exciting. 2.72 (1.04) 3 3.19 (0.87) 3 < 0.001

Notes: *Indicates an item that was reversed so that a greater value is a more positive response. P values are based on the Wilcoxon signed-ranks test. The scale is from
Strongly disagree = | to Strongly agree = 5.

Table 4 Mean, Standard Deviation, Median, and Mann—Whitney U-Test Results for Student Evaluation of the Course in Years 2019
versus 2020 (for 2019, n = 39; for 2020, n = 34)

Item 2019 2020 P
Mean (SD) | Median | Mean (SD) | Median
Rate the overall quality of this course® 2.56 (0.99) 3 3.24 (0.78) 3 0.002
The course provided sufficient opportunities to master the content tested on the exam.” 2.85 (1.09) 3 3.12 (1.01) 3 0.229
The course provided sufficient opportunities to master the clinical reasoning tested on the exam.” | 2.82 (1.17) 3 2.79 (0.98) 3 0618
The course facilitated the development of lifelong learning habits. 2.49 (1.10) 2 3.09 (0.67) 3 0.010
The lectures in this course enhanced my understanding of the material.® 2.79 (0.95) 3 3.32 (0.47) 3 0.014
The clinical correlations in this course enhanced my understanding of the material.” 3.74 (0.50) 4 3.30 (0.68) 3 0.002
Notes: *The scale is from Poor = | to Excellent = 5. ®The scale is from Strongly disagree = | to Strongly agree = 5. P values are based on the Mann-Whitney U-test.
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and carefully integrated into the four-year curriculum.'” In this study, we demonstrate that a pain course meeting these
criteria can significantly improve medical students’ attitudes towards pain management, chronic pain patients, and the
complexities surrounding opioids.

Integrating pain curricula into undergraduate medical education can help ensure that future physicians are
grounded in the basic principles of acute and chronic pain management, regardless of their future specialty
training.” The lens through which medical students view clinical encounters in clerkship years is foundational and
can reinforce pre-existing beliefs. Early educational intervention prior to clerkships allows educators to bring
awareness to unconscious biases towards pain patients and prevent treatment inequities.'® Educators can also
overturn false beliefs about biological differences in pain processing'' and address misconceptions surrounding
opioids before they impact care.

The significant post-course increase in the use of professional language compared to lay language around opioids
suggests that the curriculum deepened the students’ global and conceptual understandings of the role of opioids in
medicine and society. Words categorized as lay reflected the expected understanding of the average, non-clinically
trained American (ie, “pain killers”, “dangerous”) as well as press/media themes surrounding pain and opioids (ie,

LLIT3

“scary”, “rappers”, and “crime”). Words categorized as professional were thematic to the clinical use of opioids (ie, “not

LEINT3 CEINT3

first line”, “taper”,

EEINT3

multimodal”, “acute”), opioid side effects (ie, “constipation”, “withdrawal”, “dependence”), and
opioid complexities (ie, “uninformed”, “misuse”). The notable shift from lay language pre-course to professional
language post-course signified our students’ enhanced medical and scientific grasp of opioid-related issues. In cases
where lay words were still chosen, they were significantly more positive (ie, “relief”) than negative (ie, “fear”) in
connotation, reflecting a less stigmatizing view of opioids and opioid users post-intervention.

In line with this vocabulary shift, students acknowledged that they would feel more comfortable providing opioids to
chronic pain patients when appropriate. Opioids are still an important part of pain treatment and functional recovery for
cancer pain, some acute pain states, and some chronic pain patients.'” Clinicians of all specialties will need baseline
professional comfort with opioids, chronic pain, and addiction in the context of limited access to pain specialists® and the
endorsement of buprenorphine prescribing in many care settings, as reflected by the removal of the buprenorphine
x-waiver in the US.

Post-course, students also indicated that they were less convinced that chronic pain patients would be dissatisfied with
a physician’s care and less convinced that the successful treatment of chronic pain patients was a “matter of luck”. They
were more likely to find a career that involved managing complex pain cases exciting and were less likely to associate
treating chronic pain patients with physician burnout. These changes in student perception are important; negative
attitudes towards pain management can discourage students from pursuing careers in pain-related specialties. In addition,
preconceived notions about the futility of chronic pain treatment may manifest as disinterest in learning about pain,
contempt towards pain patients, or unwillingness to prescribe treatments that can work. Given the prevalence of painful
conditions, such attitudes are incompatible with current practice environments across specialties and can ultimately
compromise the quality of care.

Students who took the virtual course rated it significantly higher in terms of overall quality and usefulness for
developing life-long learning habits compared to those who took the in-person course. This finding parallels the
increasing reliance on virtual learning tools in medical education post-pandemic. However, students preferred in-
person clinical correlations to virtual ones. In-person correlations featured pain patients who participated in faculty-
moderated small-group discussions with students, while virtual clinical correlations featured pre-recorded patient
vignettes that were watched and explored in faculty-moderated, digital small groups. As videos lack the dimensionality
to replace real-life patient engagement, our course has transitioned into a blended learning model, combining online
asynchronous sessions with supplemental in-person synchronous sessions for clinical correlations.

We acknowledge that this is an observational, single-institution study and that not all medical schools will readily
dedicate 21 hours to pre-clerkship pain education. Given the finite number of didactic hours available in medical school
training, implementation of pain content means fewer hours for another subject. Schools will require a strong pain faculty
presence that can advocate for the public health importance of prioritizing pain education. We also recognize that some
schools may not have faculty with the expertise or protected non-clinical time to deliver a comprehensive pain curriculum.
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To address this, we are packaging the online version of our course for distribution to other medical schools which will
include virtual-reality-based clinical correlations to supplement asynchronous content, as opposed to the videos and digital
breakout rooms used in this study. Virtual reality (VR) learning is superior to screen-based learning, and it expands
opportunities for teaching practical skills, such as managing difficult conversations involving opioids or de-escalating
situations. VR also enhances the capacity to assess clinical knowledge and competence where appropriate.>’

In addition, this study assesses the immediate effects of our curriculum on students’ attitudes and perceptions, instead
of longitudinal effects. We cannot yet comment on the long-term impact of this course on attitudes, clinical decision-
making, and patient outcomes. Future studies could include follow-up assessments to evaluate the sustained value of the
curriculum over time. We are re-administering this survey to this same cohort of students at the end of year-four of
medical school. Additionally, research may explore correlations between the completion of this course and prescribing
behaviors, the specialty of choice, the number of pain cases seen in practice, or other variables. It is notable that the study
was conducted during the COVID-19 pandemic, which necessitated a shift to a fully virtual format. While the study
found that the virtual format was generally non-inferior to the in-person format in most areas, it is unclear if this would
hold true in a post-pandemic setting.

Conclusion

Undergraduate medical education must predictably improve graduates’ understanding of safe and effective pain treatment
modalities, as well as their appreciation of disparities in pain medicine and the impact of stigma on pain care. The finding
that a single, 21-hour course had a substantial impact on first-year medical students’ perceptions and attitudes towards
pain management underscores the need for high-quality pain education interventions and demonstrates the feasibility of
producing a marked shift in perception with a limited amount of didactics.
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