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Fig. 3 Examples of two “Prescriber Practice” case vignettes included at the end of each patient case

satisfied” or “strongly agree”) designated as the most
favorable selection, we calculated an overall score on the
pre- and posttest for each student and compared these
scores using the Wilcoxon matched-pairs signed-rank
test to create a general performance distribution. We
considered a two-sided p-value of less than 0.05 to be sta-
tistically significant for our study and performed statisti-
cal analyses using SPSS v.25 (IBM, Armonk, NY, USA).

Results

Prior sources of opioid training

We recruited forty-three students (19% response rate) to
complete the module. We instructed students to select all
sources of OP training prior to their completion of the
educational module: 33 (77%) reported that training was
received in medical school, 16 (37%) reported exposure
through personal reading, 13 (30%) reported experience

through extracurriculars (i.e. research, volunteering,
etc.), 4 (9%) reported exposure through “other” sources, 1
(2%) reported experiences during undergraduate educa-
tion, and 9 (21%) reported no history of any type of for-
mal training.

Student knowledge and attitudes

Table 1 describes the median of student responses for
each question and a median overall score reported as
pre- and posttest ranks with an interquartile range to
express score variability. All median posttest responses
ranked significantly higher than paired median pretest
responses at a p< 0.05 level of statistical significance,
demonstrating improvement in student knowledge
and attitudes for each general and case-specific learn-
ing objective. Figure 4 illustrates the general distribu-
tion of pre- and posttest changes in calculated overall



Adalbert and llyas BMC Medical Education (2022) 22:18

Page 6 of 12

Table 1 Pre- and posttest ranks of medical student median scores for each question and overall using the Wilcoxon matched-pairs

signed-rank test

Module Pre- & Posttest Ranks

Median (Interquartile

Range)
Question Pretest Posttest p-value
Student Background
How satisfied are you with the amount of OP training that you have received in your formal education thus far? 3(2) 4(1) < 0.001
General Learning Objectives
I understand the risks of opioids in chronic PM. 4(0) 4(1) < 0.002
I understand the benefits of opioids in chronic PM. 4(0) 4(1) < 0.001
| understand when it is appropriate to prescribe opioids for chronic PM. 3(1) 4(1) < 0.001
I understand the risks of opioids in acute PM. 4(0) 5(1) < 0.001
I'understand the benefits of opioids in acute PM. 4(0) 5(1) < 0.001
I understand when it is appropriate to prescribe opioids for acute PM. 3(2) 4(1) < 0.001
I am familiar with the types of opioid medications used for PM. 4(1) 4(1) < 0.001
I'am familiar with the types of non-opioid medications used for PM. 4 (0) 5(1) < 0.001
I understand the role of prescription opioids in the opioid epidemic. 4(1) 5(1) < 0.001
I'am familiar with the Prescription Drug Monitoring Program and know when to use it. 4(1) 5(1) < 0.001
I'am familiar with OP guidelines (i.e. dosages and amounts to prescribe). 2N 4(0) < 0.001
Case #1
| understand the differences in OP for older adults (> 65) vs. adults (< 65). 2(M 4(1) < 0.001
I understand the complexities of pain assessment in patients with dementia. 3(2) 4(1) < 0.001
I understand the differences between nociceptive, neuropathic and inflammatory pain. 4(1) 5(1) < 0.001
I am familiar with the risks and benefits of commonly used pain medications for older adults (> 65). 3(2) 5(1) < 0.001
I'am familiar with safe PM strategies for older adults (> 65). 3(2) 4(1) < 0.001
Case #2
I understand the differences in treating nociceptive, neuropathic and inflammatory pain. 3(2) 5(1) < 0.001
I am familiar with first-line treatments and strategies for chronic PM. 3(2) 5(1) < 0.001
I understand the concept of ‘opioid diversion! 3(2) 5() < 0.001
I am familiar with safe strategies for disposing of unused opioids. 212 5(1) < 0.001
Case #3
I am familiar with the risk factors for patient opioid misuse. 4(1) 5(1) < 0.001
I am familiar with safe management strategies for patients on long-term opioid treatment for chronic pain. 2(M 4(1) < 0.001
I understand the concept of opioid tapering. 4(1) 4(1) < 0.001
I understand the concept of morphine milligram equivalents (MMEs). 4(2) 5(1) < 0.001
I understand how to convert morphine milligram equivalents (MMEs). 2(3) 5(1) < 0.001
I am familiar with the symptoms of an opioid overdose. 4(1) 5(1) < 0.005
I'understand the role of naloxone in opioid overdose. 5(1) 5(0) < 0.002
I understand the importance of co-prescribing naloxone with opioids. 4(1) 5(0) < 0.001
Case #4
I understand the role of medication-assisted treatment (MAT) in patients with OUD. 4(1) 5(0) < 0.001
I understand the differences between methadone, buprenorphine, and naltrexone. 4(1) 5(1) < 0.001
I understand the concept of patient-controlled analgesia (PCA). 4(0) 5(1) < 0.001
I'am familiar with the differences in opioid dosing requirements for opioid-tolerant vs. opioid-naive patients. 3(2) 4(1) < 0.001
Case #5
I understand the danger of co-prescribing benzodiazepines and opioids. 4(1) 5(0) < 0.001
I understand the role of multimodal analgesia in PM. 4(0) 5(1) < 0.001
Case #6
I understand the differences in pain medication dosing for the pediatric vs. adult population. 2(1) 4(1) < 0.001
I'am familiar with the risks of prescribing opioids to adolescents for PM. 4(2) O < 0.001
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Module Pre- & Posttest Ranks

Median (Interquartile

Range)
Question Pretest Posttest p-value
Case #7
I am familiar with pain medications that are safe for pregnant patients. 2) 4(2) < 0.001
I am familiar with safe opioid management strategies for pregnant patients. (1) 4(1) < 0.001
I understand the postnatal effects of opioids on neonates. (0) 5() < 0.001
Case #8
I'am familiar with the concept of pain syndromes in cancer survivors. 3(2) 4(1) < 0.001
I understand the role of opioids in chronic cancer pain. 4(1) 4(1) < 0.001
Student Perceived Competence
I am confident in my ability to manage opioids for patient pain. 2(1) 4(0) < 0.001
I am capable of managing opioids for patient pain. 2(M 4 (0) < 0.001
I'am able to provide opioid management for patient pain. 2(2) 4 (0) < 0.001
I am able to meet the challenge of opioid management for patient pain. 3(2 4(0) < 0.001
Overall score 150 (24) 206 (25) < 0.001

Overall Pre- & Posttest Scores

Posttest

—

100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Test Scores
Fig. 4 General performance distribution of overall student pre- and posttest scores

scores. Comparing the paired overall student baseline
score to module completion, median posttest ranks
(median =206, interquartile range=25) were signifi-
cantly higher than median pretest ranks (median=150,
interquartile range=24) (p< 0.001), indicating individ-
ual student improvement from pre- to posttest across a
wide range of student baseline knowledge and attitudes.
Given the question structuring described (see Statistical

Analysis), the pre—/posttest scale ranged from a mini-
mum of 46 to a maximum of 230.

Student perceived competence

In Fig. 5, pre- and posttest changes in student per-
ceived competence assessed by the four questions from
the modified PCS (“I am confident in my ability..., I am
capable..., I am able to provide..., I am able to meet the



