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ABSTRACT
Despite cardiovascular disease (CVD) being the leading cause of death
of women globally, research on CVD over the past several decades has
focused primarily on men. CVD research has led to progress in diag-
nosis and treatment, medical education, and public awareness; how-
ever, few of these advances have applied specifically to women’s
cardiovascular health. There is a paucity of sex- and gender-specific
educational material regarding CVD in clinical training programs for
physicians. The irregularity in integrated curricula across medical
schools in Canada may be a factor in persistent disparities in clinical
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R�ESUM�E
Bien que les maladies cardiovasculaires (MCV) soient la principale
cause de d�ecès chez les femmes dans le monde, la recherche sur les
MCV au cours des dernières d�ecennies a �et�e centr�ee principalement
sur les hommes. La recherche sur les MCV a permis de faire des
progrès en matière de diagnostic et de traitement, de formation
m�edicale et de sensibilisation du public; toutefois, peu de ces progrès
touchaient sp�ecifiquement la sant�e cardiovasculaire des femmes. Les
programmes de formation clinique des m�edecins ne comportent que
peu de mat�eriel �educatif sur les MCV propre à chaque sexe et à
Cardiovascular disease (CVD) is the leading cause of hospi-
talization and preventable death among women in Canada.1

The focus of cardiovascular research over the past several
decades has been primarily on men, the results of which have
shaped advances in diagnosis and treatment, medical educa-
tion, and public awareness campaigns regarding CVD. But
these advances have not been specific to women.2 We now
recognize that care for women has gaps that contribute to
women’s morbidity and mortality from CVD. Patient-specific
approaches to assessment and care that recognize both the sex
and gender of a patient are increasingly recognized as an
important objective in contemporary cardiac care.3 Addressing
patients’ unique needs, as well as their social determinants of
health, must be a priority as health care is transformed in the
future. Unfortunately, there is a paucity of sex- and gender-
specific educational material regarding CVD diagnosis and
management in clinical training programs for physicians. The
results of an unpublished 2011 surveydSex- and Gender-
Based Medicine Faculty Survey, as described by Miller and
colleaguesdadministered to 159 medical schools in Canada
and the US, show that 70% of respondents indicated having
received no formal sex- and/or gender-based curriculum.4

Existing curricular interventions may vary, as presented in
Miller and colleagues’ paper, with the most common
approach being incorporation of material into specific didactic
courses but with limited opportunity for clinical application.4

Contemporary Canadian data are limited, although a recent
deductive and summative content analysis of women’s health
topics in publicly available programs and course descriptions
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care and outcomes experienced by women, compared with men. In
response to this gap, the Training and Education Working Group of the
Canadian Women’s Heart HealthAlliance undertook the planning,
development, and dissemination of a Canadian Women’s Heart Health
Education Course. The development of the course was guided by a 6-
step approach for curriculum development for medical education,
which included conducting a needs assessment, determining and
prioritizing content, setting goals and objectives, selecting educational
strategies, implementation, and evaluation.

chaque genre. Il est possible que l’irr�egularit�e des programmes de
formation int�egr�es des �ecoles de m�edecine au Canada contribue aux
disparit�es persistantes dans les soins prodigu�es aux femmes et les
r�esultats cliniques obtenus chez celles-ci, comparativement aux
hommes. Pour combler cette lacune, le Groupe de travail sur la for-
mation et l’�education de l’Alliance canadienne de sant�e cardiaque
pour les femmes a entrepris la planification, la pr�eparation et la
diffusion de l’Initiative nationale de sensibilisation à la sant�e cardiaque
des femmes. La conception de l’Initiative a �et�e guid�ee par une
approche en six volets ax�ee sur l’�elaboration d’un programme de for-
mation m�edicale, qui comprenait une �evaluation des besoins, la
d�etermination et la hi�erarchisation du contenu, la formulation des buts
et des objectifs, la s�election des strat�egies de formation, ainsi que la
mise en œuvre et les modalit�es d’�evaluation.
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of Canadian medical schools suggests limited depth and
breadth of coverage.5 This gap and inconsistency in integrated
curricula across medical schools in Canada may be a factor in
persistent disparities in clinical care.

The Canadian Women’s Heart Health Alliance (the Alli-
ance; www.cwhha.ca) is a volunteer organization comprising
health professionals and women living with CVD, whose
mission is “to support patients, clinicians, scientists, and
decision-makers to implement evidence, transform clinical
practices, and impact public policy related to women’s car-
diovascular health.” Resulting from the Alliance’s Call to
Action meeting in Ottawa in April 2018, sixteen priority
initiatives were identified, including the need for an accredited
physician education program addressing women and heart
disease. The Training and Education Working Group
(TEWG) of the Alliance undertook the planning, develop-
ment, and dissemination of a Canadian Women’s Heart
Health Education Course in response to this priority, begin-
ning in September 2018. This paper describes the approach
taken for this initiative and future evaluation plans.
Methods
Development of the Canadian Women’s Heart Health

Education Course was guided by a 6-step approach for cur-
riculum development for medical education, outlined by
Thomas et al.6 and summarized in Figure 1.

Needs assessment and rationale statement

Findings from a 2017 cross-sectional national survey of a
random sample of 504 physicians (59.9% primary care,
20.2% cardiology, 19.8% obstetrics and gynecology)
demonstrated a general lack of awareness of CVD prevalence,
identification, risk assessment, and management in women.2

Only 26% of primary care providers and cardiologists sur-
veyed believed they were able to effectively support their fe-
male patients in understanding their risk of CVD, and even
fewer felt they were effective in providing advice to women on
preventing and managing CVD risk factors (eg, blood pres-
sure, � 24%; physical inactivity, � 10%; smoking cessation,
� 14%). Most of the physicians surveyed reported not
knowing or being unsure of whether standard methods for
predicting CVD risk were equally effective in men and
women (60%), or whether current cardiac diagnostic tests
were more accurate in men, compared with women (53%).
However, half indicated a willingness to seek additional
training to permit optimal delivery of preventive, heart health
interactions with their female patients.

Using as a baseline the previous needs assessment2 that
identified knowledge gaps, in December 2018, the TEWG
completed an informal pan-Canadian environmental scan of
key stakeholders (physicians, nurses, allied health pro-
fessionals, educators, policymakers, and women living with
CVD) within the Alliance to identify perceived gaps in
training, education, and dissemination related to sex and
gender in cardiovascular health, and preferred strategies to
address these issues. The need for disease-based education to
help healthcare providers recognize the complex interactions
required to understand and treat women’s heart health was
identified as a priority and thus became the rationale state-
ment for this initiative. Practicing physicians and trainees were
the initial primary target audience, with those practicing in-
ternal medicine, cardiology, and emergency department spe-
cialties identified as priority specialty groups.

Determining and prioritizing content

Fourteen members of the TEWG created a work plan for
the development and implementation of the Canadian
Women’s Heart Health Education Course. The project
members included the following: 4 physicians (specialists in
cardiology [2], internal medicine [1], emergency medicine
[1]); 2 nurse clinicianescientists; 3 medical trainees; 2 cardiac
rehabilitation specialists; and 3 women with lived experience.
Using the national survey and environmental scan findings,
and through a consensus-building process, the TEWG
members determined 9 overarching topics to guide the
development of the women’s heart health curriculum
(Table 1; Fig. 2). A significant determination was that each
section would begin with a case outlining a real story related
to each topic area presented by a woman with lived
experience.

Writing goals and objectives

A standard structure for the modules was established, and
drafts were rigorously peer-reviewed. Members of the TEWG
were assigned to write on the topic that best matched their
area of expertise. Nine modules were written and peer-
reviewed within the TEWG, and subsequently by other
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members of the Alliance. Table 1 summarizes the learning
objectives of each module. Women with lived experience were
involved in the development of each module, which added a
unique and valuable perspective to these learning tools. The
women with lived experience were involved in all aspects of
content creation, aligning with the core values for the practice
of public participation of the International Association of
Public Participation.7 This involved the following aspects:
providing patient partners with information needed to be able
to participate in a meaningful way; consulting with patient
partners for feedback and to aid in decision-making; involving
patient partners in content development, editing, and testing;
and collaborating with patient partners in the development,
presentation, and delivery of the content.

In August 2020, once all modules were drafted, a call was
sent out seeking volunteer beta testers to review each module.
A total of 51 individuals participated as beta testers, including
clinicians/clinicianescientists (n ¼ 20), medical trainees (n ¼
10), program administrators (n ¼ 3), and women with lived
experience (n ¼ 18). Among the clinician evaluators, 17 were
from the primary target audience specialties (7 emergency
medicine, 6 general internal medicine, 4 cardiology). Evalu-
ators provided direct feedback on content (accuracy, rele-
vance), structure (pace, duration), knowledge (understanding,
capacity, and interest), and satisfaction. Modifications to each
module were then made based on the beta-testing feedback.

Selecting teaching and educational strategies

In step 4 of the 6-step approach for curriculum devel-
opmentdthe selection of teaching and educational strat-
egiesdthe goal was to disseminate the content to the
identified target audiences through a variety of accredited
delivery-format options. A web-based, asynchronous, inter-
active method, using case-based modules, was chosen, to allow
flexibility in access and delivery. This strategy promotes
student-centreed learning and removes time and space con-
straints typical of traditional curricula, thus allowing us to
reach a heterogenous target audience of healthcare pro-
fessionals.8 Concurrent with our planning has been the
transformation of medical education, due to the ongoing
coronavirus disease 2019 (COVID-19) pandemic, spurring
increasing interest in virtual and online learning strategies. In
fact, there has been a recent push for a lecture-free curriculum
in health science education, focusing on learning sessions that
incorporate retrieval-based practice, elaborative interrogation,
self-explanation, and metacognition.9 Accordingly, we have
Figure 1. The 6-step approach for curriculum development for medical edu
statement; (ii) determining and prioritizing content; (iii) setting goals and
mentation; and (vi) evaluating and summarizing lessons learned.
incorporated some of these recommended strategies into the
creation of our learning modules. For example, the use of
frequent low-stakes test questions within the modules allows
learners to better understand their knowledge gaps. Retrieval
exercises and spaced repetition of content through these
interspersed low-stakes test questions, which are reviewed and
answered at the end of the module, further enhance learning.
This curriculum will be either self-directed or taught by
stakeholders with expertise and interest in the course. Access
will be via a virtual course, as well as a teaching toolkit for
those with the opportunity to meet face-to-face with their
learners.

Implementation of the curriculum

Our implementation plan aims to reach targeted audiences
across Canada, in a 2-phased approach. Phase 1 of the rollout
will target trainees in general internal medicine, cardiology,
and emergency medicine. Phase 2 will target physicians in
primary care, obstetrics and gynecology, emergency medicine,
general internal medicine, and cardiology, as well as nurses
and allied health professionals. Promotion of the course will
be accomplished primarily through program directors across
the various medical schools in Canada, as well as local
champions at each centre. The modules were designed to be
delivered flexibly, either as a full program or independently on
a modular basis, to adapt to different needs, goals, and envi-
ronments. In other words, both synchronous and asynchro-
nous delivery options are available. The curriculum is
intended to be included in Grand Rounds and other routine
teaching opportunities that are already available to residents.
Should trainees wish to pursue an asynchronous option, they
can opt to complete the modules via prerecorded sessions on
their own time or during research blocks. The program has
been accredited as a Group Learning Activity (Section 1) as
defined by the Maintenance of Certification Program of the
Royal College of Physicians & Surgeons of Canada and has
also been approved by the Canadian Cardiovascular Society.
The Alliance education course is now available online at
CWHHA.ca.

Future evaluation

The Canadian Women’s Heart Health Education Course
evaluation plan includes a short-term evaluation of training
effectiveness (immediately following completion of any
module, and within 1-2 months of training rollout) and
a longer-term evaluation (within 3-6 months of training
cation: (i) conducting a needs assessment and creating a rationale
objectives; (iv) selecting teaching/educational strategies; (v) imple-



Table 1. Description of Canadian Women’s Heart Health Education Course modules and learning objectives

Module title Learning objectives

1: Cardiovascular Risk Assessment in WomendThe
Role of Risk Factors and Scores

� Highlight the unique aspects of women’s cardiovascular risk
� Define and review the traditional and nontraditional risk factors affecting women
� Identify risk scores and their potential limitations in women

2: Acute Coronary Syndromes (ACS) in Women � Describe the presentation characteristics when women present with ACS
� Outline the assessment and management strategies for ACS
� Identify the additional challenges presented by younger women with ACS
� Appraise the literature related to ACS in women

3: Approaches to Chest PaindA Sex & Gender Focus � Siscuss an appropriate diagnostic workup for women with symptoms, and identify how to classify chest
pain into typical, atypical, or nonanginal pain

� Explore how the pretest probability affects the interpretation of the test results
� Describe how to formulate an assessment and management plan based on the clinical picture and

testing
4: Myocardial Infarction With Non-obstructive

Coronary Artery Disease (MINOCA)
� Describe who is at risk of ischemia/myocardial infarction with nonobstructive coronary artery disease

(INOCA/MINOCA) and list the criteria for the diagnosis and pathophysiologic subtypes of INOCA/
MINOCA

� Identify the next step in diagnosis when an angiogram is normal
� Describe how treatment differs between the INOCA/MINOCA subtypes
� Explain the prognostic differences between ischemic heart disease with obstructive versus non-

obstructive coronaries
5: Stress-Induced Cardiomyopathy (SIC) � Address the clinical presentation and associated triggers for SIC

� Review the differences between SIC and acute coronary syndrome
� Explore the outcomes and treatments for SIC

6: Spontaneous Coronary Artery Dissection (SCAD) � Define the underlying pathophysiology of SCAD and how to recognize the clinical symptoms and signs
� Review the differences between SCAD and other causes of chest pain
� Examine the differences in diagnosis and management between SCAD and acute coronary syndrome

7: Contemporary Management of Women With Heart
Failure

� Describe the differences between men and women with respect to heart failure
� Define and review the causes of heart failure
� Review the medical therapies used to treat heart failure with preserved ejection fraction (HFpEF)
� Discuss behavioural modifications relevant to all heart failure patients

8: Cardiovascular Risk in Women With Gestational
Diabetes & Hypertensive Disorders of Pregnancy

� Describe the concepts of cardiovascular risk in women
� Review the underlying mechanisms and increased future risk of pregnancy-related risk factors, such as

preeclampsia and gestational diabetes
� Review the gaps and the optimal management strategies for women in this high-risk category

9: Recovery and Cardiac Rehabilitation for Women � Explain the benefits of cardiovascular rehabilitation (CR) for women living with cardiovascular disease
� Identify barriers that deter women from participating in CR
� Describe factors that may increase a woman’s participation in CR
� Summarize the main components of a CR program
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rollout), based on the Kirkpatrick Model of training evalu-
ation.10 The short-term evaluation will measure learner
reaction, knowledge, and satisfaction using embedded post-
session questionnaires for each module (for sample ques-
tionnaire, see Supplemental Appendix S1). We acknowledge
that resultant changes in learner behaviour and long-term
outcomes such as improved patient care are more difficult
to measure; however, these will be assessed through a delayed
questionnaire (3-6 months after module participation) on
self-reported practice changes made by learners and their
perception of the impact of this educational module on pa-
tient care.
Conclusion
We have described the development of unique sex- and

gender-specific training courses for CVD, in response to an
identified gap in medical education, that were based on a
review of the latest evidence and the experiences of cardio-
vascular specialists and women living with CVD. With
educational interventions making an important contribution
to closing care gaps, our process could be replicated in the
development of health professional education for other dis-
eases or conditions. Changes in clinical training and
continuing education programs are needed, so that physicians
acquire the up-to-date knowledge about sex and gender dif-
ferences relevant to the prevention and management of CVD
in women. Changing physicians’ knowledge and behaviour is
a necessary step if we are to improve standards of cardiac care
in women. Improved education of physicians, dissemination
of appropriately developed guidelines, development of novel
protocols for identifying those at risk, and application of
clinical decision support tools are necessary if we are to
enhance the cardiovascular health of Canadian women.
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CANADIAN WOMEN’S HEART HEALTH EDUCATION COURSE

Module Descriptions

•  Unique aspects of women’s cardiovascular risk. 

•  Risk scores and their potential limitations in women.

CWHHA.CA

CARDIOVASCULAR RISK 

•  Presentation of  ACS.

•  Assessment and management strategies for ACS.

•  Challenges of younger women with ACS.

•  Review of literature related to ACS in women.

ACUTE CORONARY SYNDROME 

•  Diagnostic workup & chest pain classification.

     test  results.

•  How to formulate an assessment & management plan based 

     on the clinical picture & testing.

CHEST PAIN

•  Risk for myocardial infarction with non-obstructive coronary 

    artery disease (INOCA/MINOCA): diagnosis and 

    pathophysiologic sub-types of INOCA/MINOCA.

•  Next step in diagnosis when an angiogram is normal.

MYOCARDIAL INFARCTION & INOCA/MINOCA 

•  Clinical presentation, outcomes & treatments.

STRESS-INDUCED CARDIOMYOPATHY 

•  Pathophysiology of SCAD &  clinical signs & symptoms.

SPONTANEOUS CORONARY ARTERY DISSECTION

•  Causes of heart failure.

•  Medical therapies used to treat heart failure with preserved 

    ejection fraction.

•  Behavioural modifications.

HEART FAILURE

•  Pregnancy & cardiovascular risk.

•  Underlying mechanisms & future risk of pregnancy-related risk 

    factors, such as preeclampsia and gestational diabetes.

•  Gaps and the optimal management strategies for women in 

    this high-risk category.

 GESTATIONAL DIABETES & HYPERTENSION 

•  Benefits of cardiovascular rehabilitation (CR) for women 

    with CVD

•  Barriers to CR participation

•  Factors that increase a woman's participation in CR.

CARDIAC REHABILITATION

Figure 2. Summary of the Canadian Women’s Heart Health Education Course. ACS, acute coronary syndrome; CVD, cardiovascular disease; SCAD,
spontaneous coronary artery dissection.
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