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Abstract

Background Pain and addiction are one of the most common reasons for adults to seek health care, yet educational
programs focused on pain are often underrepresented in medical school curricula. In January 2021, the Association
of Faculties of Medicine of Canada (AFMC) launched an online national, bilingual, competency-based curriculum for
undergraduate medical (UGME) students in pain management and substance use in response to the opioid crisis
and to bridge the content gaps in programs across Canada. The purpose of this study is to evaluate the pilot of this
national curriculum.

Methods UGME students, from across Canada, participated in the program evaluation by completing online pre-
and post-program surveys that assessed the influence of the curriculum on participants'knowledge as well as the
value, usability, and feasibility of this curriculum.

Results Participants' perceived confidence in their new knowledge and in utilizing resources required to maintain
their knowledge significantly increased (75% and 51% respectively). Their perceived knowledge that addressed the 72
learning objectives within the curriculum significantly increased from pre- to post-program. Over 90% of participants
reported that the curriculum was valuable, feasible, and usable. The most frequently discussed program strengths
were the clear and comprehensive content, interactive and well-organized design, and relevance of curriculum
content for future clinical practice. The overall weakness of the curriculum included the length, repetition of content,
the lack of clarity and relevance of the assessment questions, end-user technology issues, and French translation
discrepancies. Participant's recommendations for improving the curriculum included streamlining content, addressing
technology issues, and enhancing the clarity and relevance of assessment questions embedded within each of the
modules.

Conclusion Participants agreed that an online pain management and substance use curriculum is a valuable, usable,
and feasible learning opportunity. Given the severity of the opioid crisis in Canada, these online modules provide a
curriculum that can be integrated into existing UGME programs or can provide self-directed learning.
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Background

Canada is in the midst of an ongoing opioid crisis. In
the 1990s, North American pharmaceutical companies
developed and aggressively promoted multiple opioid
formulations as “low risk, non-addictive, effective treat-
ments for moderate pain” [1]. While criminal charges of
misrepresenting and misbranding were laid against at
least one of these formulations (OxyContin) in 2007 [2],
the damage to the public health system had already been
done. From January 2016 to June 2018, more than 9,000
Canadians died from apparent opioid-related harms [3].
Canada and the United States now have the highest rates
of prescription opioid use in the world [4, 5].

Pain is one of the most common reasons for Canadians
to seek health care, with one out of every five adults in
Canada experiencing chronic pain [6]. Nonetheless, edu-
cational programs focused on pain and addiction man-
agement are often underrepresented in medical school
curricula. For example, Ung et al. (2016) found that the
majority of medical students failed to meet an accept-
able level (80% or higher) on the Knowledge and Atti-
tudes Survey Regarding Pain [7]. While approximately
80% of U.S. medical schools, and 92% of Canadian medi-
cal schools require students to attend at least one session
on pain, the median hours of instruction on pain topics
varied considerably between schools, and many topics
included in the International Association for the Study of
Pain core curriculum received little or no coverage [8]. In
medical education, there is often a lack of specific cur-
ricula related to pain and addiction management. Rather,
this content is taught across various disciplines includ-
ing anaesthetics, palliative care, pharmacology, and dur-
ing clinical skills sessions. This fragmented approach to
delivering pain management content may lead to gaps
in student knowledge [7]. Educational pain and addic-
tion programs, such as the Arizona Pain and Addiction
Curriculum [9], the Brown University’s Internal Medi-
cine Addiction Fellowship program [10] and the Penn-
sylvania State curriculum on opioids and addiction [11]
may play a key role in the comprehensive response to the
opioid crisis by addressing training gaps and empower-
ing future physicians with the necessary knowledge,
skills, and resources to diagnose, treat, and manage pain
and substance/opioid use disorder. To contribute to this
response, the Association of Faculties of Medicine of
Canada (AFMC) collaborated with pain management
and substance use experts from all 17 Canadian medi-
cal schools to develop a competency-based, bilingual
(French and English) curriculum for undergraduate

medical education (UGME) to be disseminated, adapted,
and implemented at all Canadian medical schools.

In 2017-18, the AFMC began the process of developing
an UGME pain management and substance use disorder
curriculum. Through a combination of an environmental
scan, surveys, and stakeholder meetings, six competency
areas were identified for the curriculum. These included:
(a) the public health perspective, (b) core concepts in
pain and management of pain, (c) pathophysiology of
pain and pharmacology of opioids, (d) opioid prescribing,
opioid stewardship in palliative care, and safe storage and
disposal of opioids, (e) recognizing and managing opioid
use disorder, and (f) cultural and legal considerations for
enhancing competence. The curriculum, entitled Pain
Management and Substance Use Disorder consists of 10
online modules across the six topic areas [12, 13] to be
voluntarily integrated into the UGME curriculum at each
of the 17 medical schools in Canada. The purpose of this
paper is to report the evaluation findings of the newly
developed curriculum which was evaluated from Sep-
tember 15 to November 15, 2020 (as part of pilot testing).
The purpose of the program evaluation was to:

(1) evaluate the extent to which this program is
achieving its intended outcomes (enhance
competencies, increase awareness, increase
knowledge and skills in diagnosis, treatment, and
management of patients with pain and substance use
disorder).

(2) evaluate the extent to which the program is meeting
the needs of the learners.

(3)identify the strengths, weaknesses, opportunities,
and threats of the program.

(4) inform future iterations of the curriculum.

Methods

Using pre- and post-surveys, an outcome-based evalua-
tion [14, 15] was applied to determine if the curriculum
was meeting its purpose. The evaluation was guided by
the first three levels of Kirkpatrick’s evaluation frame-
work: reaction, learning, and behaviour [16]. Of note,
the fourth level, Results, is presently being evaluated
through a 3- and 6-month post-evaluation of the full cur-
riculum implementation. Ethical approval for this study
was obtained from the Queen’s University and Affiliated
Hospitals Health Sciences Research Ethics Board (File #:
6,028,511).
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The educational intervention: the UGME pain management
and substance use disorder curriculum
The UGME curriculum was developed by national sub-
ject matter experts in education in pain management,
opioid prescribing, and opioid use, in collaboration with
educational developers, instructional designers, and mul-
timedia specialists [10]. The curriculum consists of six
topics identified in Table 1. The curriculum is composed
of online modules that have been designed in Articulate
360° software.

The curriculum is designed to be self-directing or inte-
grated into existing UGME curriculum depending on
each of the 17 medical school’s needs and context.

Setting and participants

Approximately 11,737 UGME students [17] from all 17
Canadian medical schools were invited to participate in
the pilot study. Participants were recruited to voluntarily
participate through email and social group invitations.
All participants received a link to the online consent
form and survey via the software program Qualtrics. Par-
ticipants who completed the pilot received a $50 gift cer-
tificate as compensation. The design of the educational
curriculum allowed participants to complete the pilot of
the 10 online modules at their own pace over a 3-month
period. Emails were periodically distributed to partici-
pants to inform them of the time remaining to complete
the program and served as a reminder to continue work-
ing through the program. Post-program surveys were
made available to participants once they completed the
educational curriculum.

Data collection

Data for this evaluation were obtained from pre- (n=168)
and post-program (n=118) online surveys. The outcome
variables that were measured included (a) learning objec-
tives, (b) confidence, (c) value, feasibility, and usability,
and (d) strengths, weaknesses, and recommendations.

Table 1 Topics in the UGME curriculum

Topic Number Title

1 Public Health Perspective

2.1 Core Concepts in Pain

2.2 Core Concepts in Management of Pain

3 Pathophysiology of Pain and Pharma-
cology of Opioids

4.1 Opioid Prescribing

42 Opioid Stewardship in Palliative Care

43 Safe Storage and Disposal of Opioids

5.1 Recognizing Opioid Use Disorder

52 Managing Opioid Use Disorder

6 Cultural and Legal Considerations for

Enhancing Competence
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In both the pre- and post-surveys, participants
responded to 72 learning objective statements with the
stem: “I am able to..” on a 6-point Likert-type scale, with
anchors of 1 (Strongly disagree) to 6 (Strongly agree). For
example, two of the learning objectives in topic 1 are: (i)
I am able to describe the epidemiology of pain, and (ii)
I am able to describe the health-related and social costs
of chronic pain and opioid use in Canada. Participants
assessed each of the program’s 72 learning objectives
across the 10 modules. Of note, the statements were spe-
cific to the learning outcomes identified for each topic.
Learners also rated two confidence statements on the
same scale (Appendix A).

After completion of the program, participants were
asked to reflect on the value, feasibility, and usability of
the educational program by completing the post-pro-
gram survey. Participants responded to six items, using
the same 6-point Likert-type scale, that assessed key
aspects of the program, including (a) technology, (b)
organization, (c) interactivity, (d) visual presentation, (e)
ease of use, and (f) presentation of the content (Appendix
A). Participants were also given the opportunity to pro-
vide feedback through three open-ended questions where
they were asked to reflect on the strengths and weak-
nesses of the program, and to provide recommendations
for improving future iterations of the curriculum.

Data analysis
Descriptive and inferential statistics were used to evalu-
ate participants’ responses to the curriculum. All sta-
tistical analyses were conducted using SPSS version 27.
Descriptive statistics were used to assess participants’
responses to the value, feasibility, and usability of the
program. Differences in the mean scores relating to par-
ticipants’ confidence and participants’ knowledge of the
program learning objectives were assessed using inde-
pendent t-tests. For each t-test, a Cohen’s d and a per-
centage change were estimated to quantify the extent
of change observed between participants’ pre-and post-
training ratings. The analytic samples varied in cases
where respondents did not respond to certain questions.
Given the large incidence of unmatched pre- and post-
intervention scores, differences in mean scores relating
to participants’ confidence and participants’ knowledge
of the program learning objectives were evaluated using
independent t-tests [18]. All missing cases were assumed
to be missing at random and were therefore excluded
from the analysis. The open-ended survey questions
describing the strengths and weakness of the program,
and suggested recommendations were qualitatively ana-
lysed through open coding and thematic analysis in
NVivo 12 [19].

To ensure rigour and trustworthiness of our evaluation
process, we engaged in reflexivity [20, 21]. We mitigated
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biases that could influence the understanding and inter-
pretation of results through regular discussions. This
helps ensure that individual and team reflexivity was
addressed throughout the research process.

Results
The results are reported within seven specific compo-
nents: (i) demographics, (ii) confidence, (iii) knowledge,
(iv) value, feasibility, and usability, (v) strengths, (vi)
weaknesses, and (vii) recommendations for improving
the program.

A total of 168 participants completed the pre-program
surveys and 118 (70.24%) post-program surveys.

Demographics

An overview of the baseline demographic characteristics
of the participants (Table 2) indicated that more than one
half of the participants identified as a woman (60.1%),
were between the ages of 25 and 34 (53.6%) and reported
being in their clerkship stage (year 3 or 4) of training
(63.1%).

There was a relatively equal representation of par-
ticipants across the Canadian medical schools, with a
slightly higher number of responses from the Northern
Ontario School of Medicine.

Confidence

Participants’ perceived confidence regarding their knowl-
edge of the use of opioids in the management of pain sig-
nificantly increased (t = -21.13, p=0.000) by 75% between
pre-program (z = 2.92, SD=1.11) and post-program
sessions (z = 5.10, SD=0.63). Participants’ perceptions
of their confidence to utilize resources to maintain their
knowledge of opioids also significantly increased (¢t =
-15.85, p=0.000) between pre- (z = 3.43, SD=1.15) and
post- sessions (z =5.19, SD=0.73) by 51%.

Table 2 Participant Demographic Characteristics

Demographic Data N Percent (%)
Stage in Medical School
Pre-Clerkship 58 345
Clerkship 106 63.1
Other 4 24
Age Range
18-24 72 429
25-34 90 536
35-44 6 3.6
Gender
Man 65 387
Woman 101 60.1
I do not identify with the gender binary 1 06
Prefer not to answer 1 0.6
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Knowledge

Overall, participants’ perceived knowledge of the learn-
ing objectives significantly increased for all 72 learning
objectives across the 10 modules. This paper focuses
on those LOs where participants’ perceived knowledge
of the learning objective increased by more than 80%
(Table 3). Please see Appendix A for a full description of
the learning objectives. Findings indicated that partici-
pants’ perceived knowledge for seven of the 14 learning
objectives for Topic 6: Cultural and Legal Considerations
for Enhancing Competence improved by over 80%. Simi-
larly, the results showed improvements of over 80% in
three out of the six learning objectives for Topic 2.2 (Core
Concepts in the Management of Pain), Participants also
reported improvements of over 80% for learning objec-
tives in five modules covering topics 3, 4.1, 4.2, 4.3, and
5.2. The findings demonstrated statistically significant
increases for all the learning objectives for Topics 1 (Pub-
lic Health), 2.1 (Core Concepts in Pain), and 5.1 (Recog-
nizing Opioid Use Disorder), but these increases were
moderate (less than 80%).

Value, feasibility, and usability

Overall, participants reported that the program modules
were valuable, feasible, and usable. Over 90% of partici-
pants ‘agreed’ or ‘strongly agreed’ that the modules were
well-organized (M =5.41, SD=0.70), interactive (M=5.42,
SD=0.67), visually pleasing (M=5.42, SD=0.72), easy to
use (M=5.37, SD=0.78), and presented at a level that was
easy for participants to understand (M=5.48, SD=0.68).
However, only 75% of participants, ‘agreed’ or ‘strongly
agreed’ that the technology used to access the modules
worked well (M=5.02, SD=1.00).

Strengths of the program

The overall strengths of the program included clear and
comprehensive content, an interactive and organized
design, and relevance to future clinical practice.

Clear and comprehensive content Participants discussed
how the comprehensiveness of the program content
addressed key gaps in existing educational offerings for
UGME learners. More specifically, they expressed appre-
ciation for the clear, evidence-informed, and up-to-date
information contained within the modules. Participants
noted the comprehensive nature of the program in rela-
tion to both the breadth of topics covered and the detailed
information provided on each topic. As one participant
commented: “/The curriculum] covers pretty well every-
thing you could possibly think of regarding opioids (from
history to mechanisms to prescribing to storage, etc.)”
Some participants also found value in the resources that
were provided throughout the program. For example, one
participant highlighted: “/There is] tremendous detail in
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each module. Everything was thoroughly explained, and
a number of resources are offered throughout for users to
access if they are seeking additional information” Through
the comprehensiveness, participants perceived that the
program enhanced their knowledge of important topics
regarding the diagnosis, treatment, and management of
opioid use disorder.

Interactive and organized design Most participants found
the curriculum interactive and well-organized. Partici-
pants appreciated the logical organization of the modules
and visually aesthetic nature of the content. As one par-
ticipant commented: “The information is presented very
clearly, [and] in a logical order from module to module
so that it is possible to better understand the knowledge
acquired in one module in relation to that acquired in pre-
vious modules”

Several participants also emphasized that the interac-
tivity of the learning platform enhanced learner engage-
ment with the program content. Participants expressed
appreciation for the use of multi-media approaches
(e.g., audio, video, readings) and the provision of links to
external resources. Participants discussed how the inclu-
sion of such resources encouraged further learning and
development, as evident by the comment: “I appreciated
the link to external sources so that we can continue to be
up to date”

Another strength of the program design was the use of
various formats of questions such as true/false, multiple
choice, and short answer questions, that were embedded
within the modules. Participants described how these
questions provided valuable opportunities to consolidate
their knowledge and actively engage with the program
content. As one participant noted: “There was a lot of
interaction, which is much more engaging than having the
information presented to us without any involvement on
our part” Overall, participants expressed how the design
of the curriculum positively contributed to the quality of
their learning experience.

Relevant for future clinical practice Participants also
highlighted the relevance and applicability of the content.
Several participants noted that the scenarios and case-
studies were insightful and applicable future clinical work.
This was captured in the following extract:

I liked how the last few modules placed an emphasis
on case-based scenarios. I thought that this allowed
us to think through the knowledge that we had been
given and then explain how we would use this new-
found knowledge to manage/treat/assess a patient.

Further, participants stated that the inclusion of a diver-
sity of persons with lived experiences greatly contributed
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to the quality of the curriculum. Indeed, participants
emphasized the importance of including content specifi-
cally focused on Indigenous communities, elderly popu-
lations, and pregnancy.

Weaknesses of the program

The overall weakness of the program included the length,
repetition of content, the lack of clarity and relevance of
the assessment questions, technology and French transla-
tion issues.

Length and repetition A common concern challenge
expressed by the participants related to the length and
time requirements to complete the full curriculum. Some
participants noted that the time requirements for the
course were challenging to accommodate in their sched-
ule. While many participants recognized how the com-
prehensive content was valuable, some cautioned that the
length may hinder the quality of the learning experience
as expressed by one participant:

The biggest weakness of the Opioid program is the
length of the program. While I appreciate the thor-
oughness of the program, the amount of information
makes it difficult to focus and understand what the
most important aspects of the program are.

Lack of clarity and relevance of assessment questions Par-
ticipants raised concerns with the number, type, and qual-
ity of questions within the modules. Some participants
felt that the quiz questions were not always representative
of the material within the module, while others felt that
there were not enough questions. Additionally, some par-
ticipants expressed concerns with the clarity and length
of the open-ended questions. As one participant noted:

I would also be in favour of changing short answer
questions to [a] series of MCQs [Multiple Choice
Questions]. Students tend to give a more thoughtful
answer to an MCQ whereas they may just skip over
a long answer question.

Technological issues Some participants reported chal-
lenges with accessing and navigating the online platform,
including indicators of program progress and activity
completion, missing portable document formats (PDFs),
as well as issues with voice overs, and loading and playing
a few of the videos. Some participants also reported issues
with the compatibility of modules with different devices
and browsers. Participants emphasized that technological
concerns impacted the quality of the learning experience.
For example, one participant commented: “After complet-
ing [the] post-module tests, it doesn’t redirect the user back
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to the module sets or to the next module... It was a bit frus-
trating to use when this happened...”.

Recommendations

Participants offered suggestions for improving the pro-
gram that included streamlining content, addressing
technology issues, and enhancing the clarity and rele-
vance of assessment questions embedded in each of the
modules.

Streamline content One of the most frequently cited rec-
ommendations was to streamline the program content
to reduce the length of both individual modules and the
overall program. Participants suggested that it would be
worthwhile for program developers to examine the con-
tent for potential overlap and repetition. As one partici-
pant noted: “The length of the program needs to be reduced.
The content is super valuable and well presented, there just
simply is too much of it for this one program..” Participants
highlighted that streamlining the program content may
help to enhance the quality of the learning experience and
may improve the integration of the program content into
existing educational programs.

Address technological concerns Participants suggested
that addressing the technological issues would be benefi-
cial. Specifically, participants recommended that it would
be worthwhile to (a) ensure that the PDFs in each mod-
ule are downloadable, (b) improve the quality of images,
audio-clips and videos, and (c) enhance the ease of naviga-
tion with the software platform.

Enhance the clarity and relevance of assessment ques-
tions Participants offered several suggestions for improv-
ing the quality of the assessment questions within
modules. These included, (a) ensuring that the were no
identical pre- and post-test questions, (b) revising open-
ended questions to enhance their clarity, (c) providing
more clinically relevant questions (as compared to ques-
tions that only require recall), and (d) including additional
questions throughout the modules. Participants indicated
that these changes to the assessment questions would
enhance learners’ engagement with the material and pro-
vide greater opportunities for learners to consolidate and
apply their knowledge. One participant elaborated on the
need for different pre- and post-test questions:

Make the pre-test questions different from the post-
test. It is the nature of medical students (and stu-
dents in general) as we are so very busy, that when
we realize the post-test (an indicator of our learn-
ing) questions are the same as that of the pre-test, we
tend to skim through the content of the module and
just find the answers that will allow us to do better
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on the post-test, without focusing too much on learn-
ing the content in the module that we know is not
being tested.

Include diverse experiences and perspectives Lastly, par-
ticipants discussed the potential benefits of including a
diverse range of population-specific and context-specific
lived experiences of patients and health care providers.
Participants noted that those diverse experiences and
perspectives would better contextualize the program con-
tent. Moreover, participants suggested that the inclusion
of additional diverse practical examples (e.g., cases, sce-
narios) would help learners to consolidate their knowl-
edge and apply their knowledge in real-world contexts.
Participants expressed that this would be beneficial for
their current education and for their future clinical prac-
tice. For instance, one participant commented: °..the
modules could possibly be enhanced by adding testimoni-
als from people related to the material presented.”

Discussion

The economic, social, and health burdens associated with
the opioid epidemic are high, which make it imperative
that we identify ways to address this public health crisis.
The findings from the program evaluation of the pilot for
the AFMC Pain Management and Substance Use Disor-
der curriculum suggest that this program meets a need
in current UGME curricula. A 2009 Canada-wide study
conducted by Watt-Watson and colleagues found that
the majority of health sciences faculties and departments
could not identify the number of hours dedicated to pain
management within their curriculum, and that there was
a very broad range of responses from across schools [22].
Almost two decades later, Tran et al. found that most stu-
dents could only recall receiving seven hours of formal
education on pain management in either pre-clerkship
or clerkship, and they reported that it had been primarily
delivered in didactic formats [23].

Introducing new content into UGME curriculums is a
difficult balancing act as instruction time is often already
stretched to accommodate existing requirements. Par-
ticipants’ concerns regarding the amount of time spent
to complete the modules is likely related to the fact that
they were asked to complete all six topics (10 modules)
for the pilot program. We anticipate that as medical
schools across Canada implement this program, they
will be able to adapt it to the needs of their institution.
Schools that already have more pain management con-
tent in their curricula can choose which modules to inte-
grate into existing courses and how to integrate them in
a thoughtful and meaningful way. These could be com-
pleted asynchronously by learners, or more likely as part
of a blended learning model. Blended learning has been
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found to be comparable to traditional learning formats in
terms of learner outcomes, and in some cases has been
shown to be more effective for learners [24—26].

Student feedback from the module indicates that the
comprehensive, standardized content was a key strength
of the program for learners. Learners appreciated the
clear, evidence-informed, and up-to-date information in
the modules which they thought addressed gaps in their
current curricula. Learners also indicated that curricu-
lar elements including use of case-studies [27, 28] which
covered diverse lived experiences helped them to see how
the content would be applicable to their future practice.
Case studies are viewed as important learning strategies
and with the recent technological advances (e.g., Chat-
GPT) they can further support individualizing the case
studies to specific learner needs and continue to promote
self-regulated and self-directed learning opportunities
[29]. The design features of the module, including the
organization of content, and the interactive design ele-
ments and links to additional resources were also viewed
as curricular strengths. The curriculum was designed to
address and meet the Accessibility for Ontarians with
Disabilities Act standards [30] to ensure the module fea-
tures were easily assessable and organized.

Participants wanted more assessment questions
embedded in the modules to help test their learning. This
suggests they are using the assessment questions as for-
mative learning opportunities to guide them in what they
know well and what they need to review. Technology
challenges were also cited as a weakness—some a result
of the learning management platform and some resulting
from end-user. Given this, it is important to have tech-
nology support available to address any registered user
difficulties in accessing the program and/or it’s learn-
ing features. As a result of this evaluation, changes were
made with respect to the content, formative learning
activities, and user support prior to the full implementa-
tion of this pain management and substance use disorder
curriculum.

Limitations

This national program was designed to be delivered in
Canada’s two official languages, French and English. We
received a much smaller number of Francophone partici-
pants than Anglophone participants. Concerns with the
quality of the translation identified early in the pilot study
may have caused attrition with some Francophone par-
ticipants. As well, we had representative students from
all 17 Canadian medical schools who participated in the
pilot study; however, these participants were volunteers
and therefore may not be representative of the average
learner within each of these programs.
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Next steps

A one-year post-implementation evaluation is being
planned to identify how each school has integrated the
modules within their curricula. AFMC has also just
implemented a postgraduate medical education curricu-
lum and a continuing professional development program
for practicing physicians that scaffolds this learning to
other educational contexts. These are presently being
evaluated.

Conclusion

Learners who completed the new AFMC National
UGME Pain Management and Substance Use Disorder
Curriculum demonstrated increased knowledge and con-
fidence in their ability to discuss the opioid epidemic,
provide treatment for pain management, prescribe, store
and dispose of opioids, discuss the pathophysiology of
pain and the pharmacology of opioids, and identify, man-
age and treat opioid use disorders. The new curriculum
fills the gaps in existing pain management curricula and
contributes to the efforts at addressing the current opioid
pandemic in Canada.
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