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ABSTRACT:
BACKGROUND: The burgeoning use of opioids and the lack of attention to the safe prescribing, storage, and disposal of these drugs remains a
societal concern. Education plays a critical role in providing a comprehensive response to this crisis by closing the training gaps and empowering
the next generation of physicians with the knowledge, skills, and resources needed to diagnose, treat and manage pain and substance use.
Curricular Development: The Association of Faculties of Medicine of Canada (AFMC) developed a competency-based, bilingual curriculum for
undergraduate medical students to be implemented in all Canadian medical schools. The authors describe the principles and framework for
developing a national curriculum. The curriculum design process was situated in the Knowledge to Action theoretical framework. Throughout
the development of this curriculum, different stakeholder groups were engaged, and their needs and contexts were considered.
CONCLUSION: The curriculum ensures that consistent information is taught across all medical schools to educate future physicians on pain man-
agement, opioid stewardship and substance use disorder.
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Introduction
While prescription drugs are essential to improving the quality of

life for millions of people living with acute or chronic pain, use,

misuse, addiction, and overdose of these products, especially

opioids have become a serious public health concern in North

America and has led to a steep increase in opioid-related mortal-

ity.1 Used appropriately, prescription opioids can provide relief to

patients and significantly improve their quality of life. However,

these therapies have been prescribed in excessive quantities, for

inappropriate conditions, and beyond the current evidence-based

clinical practice guidelines.2 Physicians are the most common

prescribers of these drugs and are the primary contact for

seeking treatment for pain. Therefore, it is critical for medical

students to have a consistent, evidence-informed education

that prepares future doctors to safely prescribe opioids and to

understand how to engage patients in opioid tapering. Opioid

tapering, if pursued too aggressively, can lead to termination of

care.3 This, in turn, may cause patients to seek relief from

opioid withdrawal symptoms by acceding opioids through the

emergency room or through illegal sources.4

Only 32% of Canadian medical schools provide formal pain

management content in their undergraduate medical education

(UGME) programs.5 Additionally, topics related to pain are typ-

ically integrated into sessions within other courses, resulting in a

more fragmented curriculum. A multidisciplinary, holistic

approach to pain management education would be more appro-

priate to prepare students for clinical practice.5,6 The Association

of Faculties of Medicine of Canada (AFMC) in collaboration

with the Office of Professional Development and Educational

Scholarship (OPDES) at Queen’s University and a team of

content experts and representatives from each of the 17

Canadian medical schools, developed a competency-based, bilin-

gual curriculum for undergraduate medical students to be imple-

mented in all Canadian medical schools.

In this paper, we share our process of curriculum develop-

ment, including guiding principles and considerations from

the creation of this educational program. The full findings

from the program evaluation have been submitted as a separate

manuscript, and thus we will only be reporting on some pre-

liminary evaluation data in this paper. The purpose of this

paper is to describe the development process of the national

UGME opioid curriculum. This innovative curriculum pro-

vides a model in pain and opioid use management that

allows medical schools to augment their existing offerings by
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providing consistent, evidence-informed information on this

topic.

Theoretical Framework
Given the scope of the opioid crisis, it is crucial that future and

current doctors are provided with evidence-informed resources.

As such, the curriculum development process aligned with the

principles of knowledge mobilization (ie, getting the right

information to the right people, in the right format, at the

right time). The Knowledge to Action (KTA) framework7,8

was valuable for situating the development of the AFMC cur-

riculum (Figure 1). The KTA framework “is based on a review

of more than 30 planned-action theories” (p.10) and it consid-

ers: local context and culture, response of stakeholders to antici-

pated changes, and strategies that change agents can use to

facilitate changes in educational practice.9 As the KTA frame-

work provided a process for the transfer of research into prac-

tice, it informed the gathering of evidence and expertize from

multiple sources to inform the creation of an evidence-based

curriculum. This educational product will guide the practice

of future healthcare practitioners.

This framework incorporated two processes for creating and

applying research knowledge in practical settings. For the pur-

poses of this paper, the curriculum development process pri-

marily corresponded to the knowledge creation funnel and

first step in the cycle (problem identification through knowl-

edge inquiry and synthesis), as well as tool development and

dissemination. The outer part of the framework (monitor

knowledge use) was used to monitor and evaluate the pilot

program, and will inform the 2-year follow-up evaluation,

which will be fully discussed in a future paper.

Within the knowledge creation funnel, the curriculum

development process aimed to synthesize existing knowledge

to identify relevant information for inclusion within the curric-

ulum and interpreting this knowledge within the context of

pain and opioid use management. This knowledge was then

integrated into the development of a tool (ie, curriculum) that

refined knowledge into a clear and usable format for knowledge

users (ie, UGME students). As the funnel became narrower,

the knowledge became more targeted and tailored to the user

needs. The KTA framework focuses on engagement while

the spiral curriculum focuses on development.

Aligning with the KTA framework, the overarching purpose

for developing the AFMC Opioid Curriculum was to facilitate

the uptake of this content in real-world settings. As such, the

research and development team worked together with various

stakeholders and subject matter experts (SMEs) throughout

the development process to create a curriculum that would be

relevant, usable, and sustainable for UGME students. By estab-

lishing our knowledge translation goals at the project planning

stage and fostering them throughout the research production

and translation stages, we were able to systematically link

research activities with the translation of new knowledge into

a product to address a complex problem—a curriculum on

pain management and opioid use for medical students to

address the opioid crisis.8 The five principles used to enact

the KTA framework include10: (a) knowing the audience and

the issues, (b) identifying credible messengers, (c) creating

audience-specific messages and practices, (d) selecting effective

methods for conveying messages, and (e) evaluating the

product.

Curriculum Development

Principle 1: Knowing the audience and the issues

The purpose of principle one was to identify the main issues

and/or gaps that existed in undergraduate pain management

and opioid use curricula nationally. In 2017 to 2018, AFMC

began laying the groundwork for curriculum development

through an environmental scan, which included systematically

exploring offerings across all Canadian medical schools as

well as conducting a review of literature related to medical edu-

cation in pain management.11 For the environmental scan, a

third party conducted an environmental scan of North

American medical schools to identify the extent to which

pain management and opioid use disorder was covered within

their respective curricula. A full report from the needs assess-

ment can be found on the AFMC website (https://www.

afmc.ca/en/priorities/opioids). The AFMC then convened

three expert panel meetings to review the curricula and teaching

currently being provided in UGME, postgraduate medical edu-

cation (PGME) and continuing professional development

(CPD). A follow up survey was then distributed via e-mail

to the deans of UGME, PGME, and CPD. In addition to

the environmental scan of offerings and follow-up survey,

the AFMC also convened expert review meetings to review

the accuracy and comprehensiveness of the survey results. The

review meetings included more than 30 addiction, substance

use disorder, and medical experts from several competency

areas (public health, review of pain, pathophysiology of pain

and pharmacology of opioids, opioid prescribing, opioid use

disorder, and cultural considerations [eg, cultural safety], legal-

ities, and competency maintenance). See Figure 2 for timelines

and structure of project.

Principle 2: Identifying credible messengers

This KTA principle was addressed through stakeholder consul-

tations, creating an undergraduate curriculum expert commit-

tee, an oversight committee, a transition committee, faculty

development working groups, and selecting SMEs. The

purpose of this principle was to identify individuals and organi-

zations who were preferred or reliable sources of information

relating to pain management and opioid use disorder. Having

committee representation of national experts in pain manage-

ment and opioid use disorder provided credible messengers
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who could report back to their respective medical schools.

There was some overlap in the various credible messenger

groups as some of the SMEs were also on the Curriculum

and Faculty Development Committees and some of the stu-

dents could have participated in the pilot study.

Stakeholder consultations. The AFMC secretariat for the project

provided the national level structure for groups of other key sta-

keholders to meet to provide iterative and ongoing input into

the curriculum. A number of consultation meetings were held

with partners and stakeholders (eg, students, SMEs, deans,

education development specialists, healthcare partners)

throughout the curriculum development process. The SMEs

and students were consulted at every stage of the process includ-

ing building consensus on the curriculum, developing and

reviewing the content, and validating the French translation

of the curriculum. Partners were engaged in several ways with

the curriculum development process (eg, providing documents

and acting as key informants) to ensure that the content and

structure of the curriculum could be delivered in an effective

manner. The methods of engagement were diverse as well,

including face-to-face meetings, inviting input through

surveys, and virtual meetings. A mid-project summit was held

which brought together 40 stakeholders of the project to valid-

ate the curriculum framework and decide on next steps.

Creation of the undergraduate curriculum expert committee. The

second principle was also addressed through the creation of

the Undergraduate Curriculum Expert Committee through

the AFMC secretariat. The committee was composed of repre-

sentatives from the AFMC and curriculum experts in addiction

and/or pain management as identified by the undergraduate

deans of each medical school. Further, this committee was sup-

ported by experts in pedagogy and curriculum development,

technology, eLearning, evaluation, assessment, and project

management. Key aims of this committee were to enhance

relationship-building, consistency, and collaboration across all

17 Faculties of Medicine in Canada, and the development of

an agreement on the competencies that underpin the opioid

curriculum.

Figure 1. The knowledge to action framework.
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Creation of the oversight committee. The Oversight Committee

through the AFMC secretariat included members from 18

organizations, representing pain, and substance use experts,

medical students, the Medical Council of Canada (MCC),

the various colleges of physicians, UGME Deans, and the

Canadian Medical Association. This senior leadership group

was established to liaise with key stakeholders and partners,

share and implement knowledge products, foster the interorga-

nizational collaborative work that is unique to this project, and

promote the need for medical expertize in opioid use disorder

and chronic pain. Stakeholders of national healthcare and

student organizations had representation on the Oversight

committee.

Creation of the transition advisory committee and faculty development

working group. The Transition Advisory Committee’s (a

subcommittee of the Undergraduate Curriculum Expert

Committee) mandate was to provide high level strategic con-

sultation and advice for the national curriculum, and to

develop a plan of optimum integration into the undergraduate

curriculum and at the transition into PGME. One of the

working groups established by the transition committee was

Figure 2. Timelines and structure of the project.

Figure 3. Spiral curriculum framework.
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the faculty development group whose role was to foster faculty

development in teaching, and assessing pain management and

addiction competencies across all disciplines.

Selection of subject matter experts. AFMC secretariat recruited

national SMEs who are leaders in education in pain manage-

ment, opioid prescribing, and opioid use. The SMEs provided

content expertize, while the learning activities and assessments

were developed in collaboration with educational developers,

instructional designers, and multimedia specialists. The curric-

ulum expert committee members were instrumental in identify-

ing key content areas, and in mapping objectives to

competencies, topics, and assessments.

Principle 3: Creating audience-specific messages and practices

Information gathered during principles one and two provided

us with information about the needs and preferences of

medical students, SMEs, and medical schools. This allowed

us to create content that reflected the needs of a diverse popu-

lation of end users.

In order to enhance the relevance of the curriculum to a wide

audience of UGME students, the content and structure of the

curriculum was drafted, reviewed, and edited by experts from

multiple disciplines. Reviewers included SMEs, both English

and French speaking, students, patients, Indigenous and cul-

tural educators, equity, diversity and inclusion scholars,

medical language editors, and interprofessional practitioners.

Feedback from the reviewers helped the project team refine

the specific content and structure of the curriculum, including

content delivery, activities, and examples. Curricular revisions

based on the reviewers’ feedback were then shared at the

AFMC Project Summit in October, 2019.

Principle 4: Selecting effective methods for conveying messages

Curriculum structure: Spiral curriculum. The AFMC Opioid

curriculum (Figure 3) was informed by a spiral curricular structure.12

When Bruner coined the term “spiral curriculum”, he envi-

sioned such a curriculum to be designed around “the great

issues, principles and values that a society deems worthy of

the continual concern of its members.” (p. 52)13 There are

four characteristics of a spiral curriculum: (a) it is iterative in

nature by offering a structure that encourages topics and con-

structs to be revisited, (b) it provides increasing levels of sophis-

tication and difficulty, (c) it connects new learning to prior

learning, and (d) it has measurable increase in competence.

This curricular framework was selected since it enables students

to revisit competencies several times throughout the curriculum

with increasing complexity. Moreover, this approach encourages

reflection on previous learning and experiences, and can facilitate

continued learning following the completion of the curriculum.

This curricular structure also offers reinforcement, logical

sequencing, and flexibility.12 The spiral curriculum encompassed

the ICE framework of learning which includes three compo-

nents: Ideas, Connections, and Extensions.14 Ideas are the fun-

damental, discrete pieces of information that make up the

building blocks of learning. Connections are the relationships

that students can form among discrete ideas and connecting

new concepts to prior knowledge. Extensions constitute creating

new learning and applying knowledge to completely new and

novel situations. The identified topics of the opioid curriculum

were revisited again with the ICE framework in mind to map

content that would be suited at each of those three frames of

learning and design strategies to scaffold the content in a spiral

manner.

Table 1 maps the different models used in the curriculum

development process to the purpose for their utilization.

Curriculum content. The curriculum, titled Best Evidence

Training for the New Generation of Canadian Physicians on

Pain Management, Opioid Stewardship and Substance Use

Disorder, consisting of 10 online modules (Appendix A), as

well as an introductory module, was developed. The learning

objectives were mapped to the six CanMEDS roles15 and sub-

sequently mapped to the MCC objectives and Entrustable

Professional Activities (EPAs). In addition, curriculum

markers were identified as elements within existing curricula

that could offer opportunities to deepen and extend learning.

This mapping process fostered individual medical schools’
ability to integrate the competency-based curriculum16 within

each of their own programs, and to extend this curriculum

structure to PGME and CPD opportunities.

Module development was facilitated by a team consisting of

educational developers, instructional designers, instructional

design assistants, graphic designers, navigation and usability

experts, videographers, and SMEs. The team ensured that

Table 1. This table maps the different models used in the curriculum
development process to the purpose for their utilization.

KTA FIVE KTA

PRINCIPLES

SPIRAL

STRUCTURE

ICE

Theoretical
underpinning; Inform
the content

✓

Process for
collaboration;
Committee structures;
Outputs

✓

Curriculum
sequencing

✓

Targeting the content
to the appropriate level
of difficulty

✓
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modules adhered to online learning standards, and Universal

Design for Learning principles.17 The modules created in this

initiative are SCORM and Tin Can API compliant, meaning

the files can be embedded in any Learning Management

System. The curriculum was also translated into French to

ensure that all content is accessible for students in both of

Canada’s official languages. The curriculum consists of inter-

active online modules that include learning activities and for-

mative and summative assessments. The method of delivery

and the integration of the curricula into UGME medical

schools is context specific and will be determined by the curric-

ulum leads and instructors at each of the medical schools.

Schools can opt to adopt the curriculum as is, or for schools

that already have opioid use disorder content they may use

the curriculum to supplement their existing content. The cur-

riculum could also be integrated as a blended learning format

if schools choose to adopt a flipped classroom approach. The

curriculum is available through this website https://opioids.

afmc.ca/ and any individual can view the content at no cost,

upon registration.

Targeted messages related to the curriculum were created for

students, faculty, and UGME Deans to encourage completion

of the modules and integration of the modules into existing

medical school curricula. Information related to the project

and curriculum development was presented at the Canadian

Conference on Medical Education and the Association for

Medical Education in Europe to reach a variety of medical edu-

cators. Presentations were also conducted at each of the 17

medical schools to respond to questions from students and

faculty. A social media campaign was conducted through the

AFMC Twitter account to raise awareness of the project.

Principle 5: Evaluating the product

A national recruitment campaign from AFMC using multiple

social media channels and each medical school’s communica-

tions office took place to recruit medical students from all 17

medical schools, including urban and rural, and French speak-

ing and anglophone schools. Over 600 medical students applied

through an online application process to participate in the

evaluation of the pilot phase of the project.18 A total of 203 stu-

dents were selected to participate based on purposive sampling

to ensure representation across all 17 medical schools; 170 com-

pleted the evaluation over the two-month pilot phase (84%

response rate). Most participants were women between the

ages of 25 and 34 and in their clerkship stage of training.

The core group was purposively selected to ensure there was

representation across the medical schools.

Findings from the pilot evaluation indicate that the majority

of participants (>70%) ‘agreed’ or ‘strongly agreed’ that they
were able to meet the learning objectives of the modules, and

that they found the program to be valuable, usable and feasible.

Participants’ perceived confidence regarding their knowledge of

the use of opioids in the management of pain increased by 75%

between pre-and post-training. Overall results suggest that

there were significant improvements in all domains of the

knowledge test at post-training. This was true for both

English and French versions of the tests. Commonly referenced

strengths of the modules were that the material was clear, rele-

vant and useful for future practice, while some identified weak-

nesses of the modules included the length and technological

issues. We are planning to conduct a 1-year follow-up evalu-

ation investigating the curriculum implementation, and how

it has been integrated at different medical schools.

Discussion
Overall, the UGME opioid curriculum represents the product

of a collaborative, multidisciplinary partnership. The guiding

principles related to stakeholder engagement and curriculum

development can be applied to any educational program, thus

making the process generalizable to various change initiatives

and implementation efforts. In order to help future researchers

and practitioners in the development of their own curriculum

initiatives, we share some key considerations and lessons

learned through this development process.

1. Engage and collaborate with different stakeholder

groups. A key feature of the curriculum development

process was its collaborative approach. Since the incep-

tion of the project, the leadership team aimed to

ensure that a diverse range of stakeholders were intri-

cately involved in the development process. As a national

organization representing all medical schools in Canada,

it was crucial to engage each of the medical schools as a

collaborative partner in the development process. For

example, AFMC actively engaged the deans of all

medical schools throughout this process. This inclusive

approach encouraged transparency and trust building

and ensured that the curriculum could be adapted to

each of the medical schools. Overall, this approach

aligns with issue-driven research in which stakeholders

are actively engaged with the identification of the key

issues, priority setting, and development of the research

process and research products.

2. Mindful of stakeholder needs and contexts. Although

stakeholders shared a common vision for the develop-

ment of the curriculum, it is important to recognize

that individuals and organizations each had their own

unique needs and objectives. As such, it was imperative

for the curriculum to acknowledge these distinct needs

and find ways for each of the medical schools to adapt

the curriculum to their local context. This context-

specific approach to curriculum development will allow

for the curriculum to align with the national medical

education programs, but also offer flexibility to each

school to embed their own signature features.
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3. Find ways to make the hidden curriculum visible.

Another strength of this curriculum is that it aligns the

messages of the hidden curriculum with the formal cur-

riculum by making opioid use disorder an area of explicit

discussion, learning, and assessment. The hidden curric-

ulum, often describing the unintended, unwritten, and

implicit values, norms, and perspectives experienced by

the students,19,20 can have a profound effect on learning.

The hidden curriculum can negatively impact learning

when it runs parallel to the formal curriculum rather

than being explicitly taught and assessed.21

Through this curriculum we are focusing on educa-

tional practices that are in a sense “hidden” and deliber-

ately teaching those to the students. For example, we are

making an intentional effort to address the stigma and

prejudice often associated with opioid use and misuse,

by narrowing the gap between what is taught to the

medical students in formal settings and what students

learn in the informal flow of their professional practice.

By encouraging self-reflection within curricula, and

better integrating concepts of trauma-informed care,

and cultural safety, we are preparing students to make

proper choices that address the complexities of phys-

ician–patient, physician–interprofessional team, and

physician–community relationships.22 Finally as hidden

curricula and their impact are context-dependant, we

are having explicit conversations across organizational

levels and medical school programs on how to best oper-

ationalize the hidden curriculum.

4. Plan for sustainability. In developing this curriculum, all

partners reinforced the importance of sustainability. This

refers to the curriculum itself as well as the partnerships

and engagement facilitated through this development

process. Sustainability has been addressed through the

creation of the transition committee and through the

development of a plan for future curriculum updates.

To foster a longitudinal approach, plans are currently

in place to build upon and extend this work to the post-

graduate medical education and CPD contexts. The

program evaluation will also serve to monitor the inte-

gration of this curriculum.

Limitations
There are some limitations to the development process. The

pilot study included a high number of women participants

which may have impacted results. We are presently conducting

a 1-year post program implementation evaluation that will

address this limitation in future curricular iterations to ensure

inclusion of the specific subgroups that are disproportionately

impacted by the opioid crisis (eg, BIPOC, LGBTQ2IS+,
youth). In addition, while we used purposive sampling to

ensure representation from each medical school, pilot partici-

pants did self-select by volunteering to participate which may

suggest that they have a greater interest in the content area

than their peers.

Conclusions
We describe the development of a national, bilingual curric-

ulum in chronic pain, opioid prescribing, and opioid use dis-

order. Throughout the development of this curriculum,

different stakeholder groups were engaged, and their needs

and contexts were considered. The modules within the curric-

ulum were purposefully developed to align with multiple cur-

ricular markers including the CanMEDS roles, EPAs and

MCC objectives, while also endeavoring to make the hidden

curriculum visible. The curriculum was created with sustain-

ability in mind, with the hope of educating medical students

for years to come.
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