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Message from the
Chief Public Health
Officer of Canada

This year, the global community celebrates 50 years of
progress since the launch of the Expanded Programme

on Immunization (now called the Essential Programme

on Immunization). Through this massive collective effort
between governments, scientists, health workers, and
communities, an estimated 154 million lives have been saved
worldwide as a result of vaccines. Similarly, in Canada, we
have much to celebrate — the successful implementation

of routine human papillomavirus (HPV) vaccination to reduce
cervical cancer; the rapid mobilization of resources to support
mpox vaccination for those who needed it in 2022; and, the
largest vaccination campaign in Canadian history in response
to the COVID-19 pandemic. None of these would have been
possible without communities leading the way as part of
strong and sustained collaboration.

As Canada looks towards renewing the National Immunization
Strategy in 2025, vaccines will continue to be integral to
disease prevention across the life course. They help people
live longer and healthier lives, reduce school interruptions,
support safer work and travel, and sustain independence

for older adults. Some vaccines also work to protect whole
communities through reducing the spread of infectious
diseases. By preventing people from getting sick and
minimizing serious health outcomes, vaccination decreases
healthcare costs and increases economic productivity.

In the coming years, scientific and technological breakthroughs
will lead to the introduction of a number of new vaccines that
have the potential to address an expanding range of health

threats, such as certain cancers and antimicrobial resistance.
Novel delivery methods, like nasal vaccines and microneedle
patches, hold promise for improving the vaccination experience,
enhancing acceptability and accessibility of vaccines. Reducing
obstacles in accessing vaccines is particularly important for
populations experiencing health inequities, such as people
living with low income, individuals residing in rural and remote
areas, or those facing other social or structural barriers. Many
new technologies and vaccines will continue to broaden the
benefits of vaccination beyond childhood and across all stages
of life.

The unprecedented spotlight on public health coming out of
the COVID-19 pandemic provides an important opportunity to
reflect on lessons learned and envision how we can continue
to foster a stronger and more resilient vaccination system
that adapts to population needs. This includes ongoing work
to focus on health equity, and prioritize those most at risk, as
well as expand health information systems to assess threats
and monitor population health. The COVID-19 pandemic
clearly demonstrated the importance of accurate and timely
information that people can trust. We must continue efforts
that build resilience to mis- and disinformation before crises
occur and ensure people can make informed decisions about
their health.
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We must strive for a vision in which everyone
in Canada can experience the benefits of
vaccination for health and well-being across
their lives.

To achieve this vision, continued work is needed to build

a public health system that can better facilitate effective
collaboration, reduce health inequities by improving access to
vaccines, and adapt to future challenges and opportunities.
The public health system also has a responsibility to integrate
rights-based approaches to uphold the rights of First Nations,
Inuit, and Métis Peoples in Canada. Protecting these rights
and supporting self-determination is fundamental to the
health and well-being of Indigenous Peoples.

Public health can provide leadership in evidence-informed
vaccination planning. We have to consider how to evaluate the
often high financial costs of introducing and delivering multiple
new vaccines against the health and economic benefits for
society. In doing so, we must construct a forward-looking
approach that strengthens our current vaccination efforts, plans
for future population health needs, and enhances preparedness
for pandemics and other public health emergencies.

This year’s report builds on my 2021 report, A Vision to
Transform Canada’s Public Health System, and details how
we can strengthen the fundamental components, or building
blocks, of the public health system to maximize the value
provided by vaccines now and into the future. It proposes
tangible actions to guide sustainable investments, strengthen
evidence systems, and expand collaboration related to
vaccination.

While this report is focused on the vaccination system within
Canada, we cannot forget the important role Canada also plays
as part of global responses to vaccine-preventable diseases
and future pandemics. The world needs Canada to do its part
to support a future in which there is sustainable and equitable
access to priority vaccines for all.

Dr. Theresa Tam
Canada’s Chief Public Health Officer
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About this Report

Each year, the Chief Public Health Officer of LOrientation of the Report

Canada (CPHO) writes a report on the state of
public health in Canada. These reports summarize The introduction highlights the crucial role
gvidence on high priority public health issues, of vaccination as a cornerstone of public health,

stimulate dialogue, catalyze action, and provide emphasizing its health, economic, and socletal
benefits. It covers the challenges and opportunities

a way forward to improve the health of people facing the vaccination system and envisions an
in Canada. optimal future for vaccination as well as a framework

This year’s report explores public health system transformation for achievement.

in the context of vaccination. It highlights the past and present Sections one to three explore the tools that

role of vaccines in population health and presents a vision are key building blocks of the public health system
for an ideal future of vaccination in Canada. While the from the 2021 CPHO annual report. These are
report is aimed primarily at decision-makers in all levels policy and program interventions; evidence,

of government, the system-level opportunities and actions knowledge, and information; and medical and

that are detailed in the report may be relevant to many digital health technology.

different players across the vaccination system.
@ e Section one emphasizes the importance

The report builds on themes of equity, intersectoral approaches, of facilitating equitable access to vaccines

and community engagement from previous annual CPHO by creating supportive resource, healthcare,

reports. In particular it leverages the framework presented and information environments. It includes

in the 2021 CPHO annual report by considering how a understanding and addressing structural

strengthened and resilient public health system can optimize barriers to vaccine access and centring

the impact of vaccination for public health. equity and community in vaccination programs
and policies.
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e Section two focuses on enhancing evidence In addition to research evidence, the report
related to vaccination. This involves strengthening g benefits from the leadership and expertise of many

public health surveillance, using interdisciplinary contributors. This includes applied public health
research to explore differential vaccine acceptance, examples and case studies that were identified by
better connecting vaccine research and practice, engaging public health and vaccination experts.
and integrating community knowledge into Further details on the methods and limitations are
vaccination evidence systems. provided in Appendix C.

Section three examines leveraging vaccine
technology to improve equity. This includes
addressing equity gaps through evolving
vaccine technology, incentivizing needs-
based vaccine innovations, and embedding
community engagement throughout the
vaccine development process.

Evidence and knowledge generation is critical to respond

to the challenges and opportunities highlighted in this
report. Generating Knowledge to Realize the Future of
Vaccination for Public Health is a companion resource that
calls for coordinated science and research to action report
recommendations. The document outlines priority public
health knowledge gaps and research needs in the context
of ongoing and upcoming domestic and global initiatives.
These priorities are aimed at a broad audience, including
individual researchers, organizations, funding agencies,

and communities, as well as others looking to mobilize
vaccine-related research and knowledge. The release of this
companion document will follow the publication of the 2024
CPHO annual report.

Section four discusses the foundations that are
fundamental building blocks of the public health
system from the 2021 CPHO annual report. These
are workforce expertise and human resource
capacity; financing; and governance, leadership,
and engagement. This section acknowledges the
complexities of the vaccination system and the
importance of a supported workforce, forward-looking

approaches, and strong and agile governance to optimize Hea"h Of Peop|e in
vaccination in resource constrained contexts.
Canada Dashboard

The way forward outlines cross-cutting priority
areas with tangible ideas for system-level actions

. : : . o Key indicators on the health of people living in Canada
to guide sustainable investments in vaccination,

v . can be found in an interactive online dashboard. The
strengthen vaccination data and evidence systems, CPHO message that accompanies this resource provides
and expand collaboration mechanisms for the a high-level overview of relevant population trends. Al
vaccination system. dashboard information is periodically updated.

Appendix A provides an overview of roles and
responsibilities in Canada’s vaccination system
as well as its key players.

Appendix B provides a snapshot of vaccine
coverage examples across the life course
in Canada.
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LLand Acknowledgement

The authors of this report respectfully acknowledge that the lands on which we developed this report are the homelands of
First Nations, Inuit, and Métis Peoples. Specifically, this report was prepared in the following cities:

e |n Halifax, also known as K'jipuktuk, a part of e |n Elora, located in the County of Wellington, which is a

Mi’kma'’ki, the ancestral and unceded territory of

the Mi’kmagq People. This territory is covered by the
“Treaties of Peace and Friendship” which Mi’kmagq
and Wolastogiyik (Maliseet), and Passamaquoddy
Peoples signed between 1725 and 1779. The treaties
did not deal with surrender of lands and resources but
in fact recognized Mi’kmag, Wolastoqiyik (Maliseet),
and Passamaquoddy title and established the rules
for what was to be an ongoing relationship of peace
and friendship between nations.

In Montreal, also known as Tiohti:ake, the traditional
and unceded territory of the Kanien’keha:ka. A place
which has long served as a site of meeting and
exchange amongst many First Nations, including the
Kanien'keha:ka of the Haudenosaunee Confederacy,
Huron/Wendat, Abenaki, and Anishinaabeg.

In Ottawa, also known as Adawe, on the traditional
unceded and unsurrendered territory of the
Algonquin People, members of the Anishinabek
Nation Governance Agreement.

In Toronto, also known as Tkaronto, the traditional
territory of many nations, including the Mississaugas
of the Credit, the Anishinaabeg, the Chippewa, the
Haudenosaunee, and the Wendat peoples and is now
home to many diverse urban First Nations, Inuit, and
Métis Peoples. Toronto is within the lands protected
by the Dish with One Spoon Wampum Belt Covenant,
an agreement between the Haudenosaunee and
Anishinaabeg and allied nations to peaceably share
and care for the resources around the Great Lakes.

part of the Nanfan Treaty #3 and #3.75, the Qu’Appelle
Treaty #4, the Toronto Purchase Treaty #13 and #13A,
Nottawasaga Purchase/Treaty #18, Ajetance Purchase/
Treaty #19, the Huron Tract Purchase Treaty #29, and
the Saugeen Tract Purchase/Treaty #45.5, and is the
traditional territory of the Anishinabek, Anishinabewaki,
Attiwonderonk, Hodenosauneega, Mississauga,
Mississaugas of the Credit, Odawa, Petun (Tionontati)
and Wendake (Nionwentsio).

In Owen Sound, which is a part of Saugeen

Treaty #45.5, Half Mile Strip Treaty #67, Saugeen
Peninsula Treaty #72, Owen Sound/Nawash

Treaty #82, Colpoy’s Bay Treaty #93 and the
unceded islands of Lake Huron, on the traditional
territory of the Anishinabek Nation, specifically

the People of the Three Fires known as Ojibway,
Odawa, and Pottawatomie Nations. The Chippewas
of Saugeen, and the Chippewas of Nawash, known
collectively as the Saugeen Ojibway Nation, are the
traditional keepers of this land.

In New Westminster, comprised of spaces also known
by names including tsicalas, scti’gan’, Stautlo, and
sx“ayem, is on the unceded and unsurrendered land
of the traditional Halkomelem speaking peoples from
the Coast Salish, and in particular the gigéyt (Qaygayt)
and x*mabk“ayam (Musqueam) Nations.

Lastly, in Central Saanich, which is a part of the
Douglas Treaties, specifically the South Saanich
Treaty, and the North Saanich Treaty, and the
traditional territory of the STAUTW and WJOtELP
First Nations, two of the five communities that
constitute the WSANEC Nation.

We recognize that there is much more work ahead to address the harmful impacts of colonialism and racism that continue
to generate inequities between Indigenous and non-Indigenous communities. We remain strongly committed to working
collaboratively to address health inequities across the country, create a culturally safe public health system, and support
the self-determination of Indigenous communities.
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Executive Summary

Vaccines provide protection across the life course
against a range of infectious diseases. They also
can prevent some chronic conditions, like certain
types of cancer, and play a role in addressing
antimicrobial resistance. Vaccination additionally
has wide ranging economic and societal benefits.
It can ease strain on healthcare resources, reduce
costs to the healthcare system, and increase
economic productivity. Successful vaccination
efforts help to mitigate the disproportionate impact
of infectious diseases on some populations that
experience differential exposure, susceptibility,
and access to treatment.

Although vaccination is a cornerstone of public health
practice, it has not yet been fully leveraged to address
existing public health threats. There are gaps in vaccine
uptake, access, and evidence, as well as capacity and
resource challenges for some people and communities.
The public health system must also be prepared to take
advantage of future advancements in vaccine technology.

I
This report offers a vision and framework

to realize the full potential of vaccination in
Canada, so that everyone, at every stage of life,
can experience the benefits of vaccination for
health and well-being.

To achieve this vision, public health can continue to take
a leadership role to:

e Harness vaccination to promote health for
all people across the life course;

¢ Facilitate collaboration across systems
and with communities; and,

¢ Prepare for and adapt to evolving health,
technology, and sociocultural contexts.

Cutting across this framework are principles that can help
steer the collective efforts of people, organizations, and
institutions that make up the vaccination system. These
principles represent the basis of a public health approach
to vaccination, one that prioritizes prevention and takes a
population-level perspective on health.

¢ Population health approach: Stimulating
action across sectors and with a life course
perspective to improve population health and
reduce vaccination-related inequities.

e Equity: A commitment to and recognition that an
equity-focused public health system requires multiple
voices at decision-making tables. Equity considerations
and community engagement inform vaccination
programs and policies.

¢ Rights-based: Recognizing colonial injustices and
the inherent rights of Indigenous Peoples in Canada,
and applying rights-based frameworks to vaccination
decision making, programs, and policies.

¢ Evidence-informed and effective: Valuing inclusive,
diverse, high-quality, and innovative systems of
knowledge and evidence to support optimal vaccination
programs and policies.

e Participatory: Integrating diverse participation, respect
for community knowledge, relationship building, and
meaningful collaboration into the core of vaccination
activities.
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o Trustworthy: Earning trust by demonstrating Evidence systems that are interoperable and
transparency, listening continuously, reflecting on inclusive to understand population health needs
feedback, and taking concrete actions within the and support vaccination policies and programs
vaccination system to be accountable to the people

: ¢ Broadening health surveillance strategies, enhancing
the public health system serves.

the availability of disaggregated data, and building
interoperable data systems can help understand where

To achieve a future in which everyone can benefit equitably
vaccination efforts are most needed to improve equity.

from vaccination, efforts need to be strengthened across the

public health system. The main content of the report uses e Examples: Innovative surveillance methodologies

the building blocks of Canada’s public health system to explore for infectious diseases across the life course;

the following four areas in which to focus efforts, with examples collection and analysis of data by race, ethnicity, sex,

of key actions and innovations to work toward them. gender identity, age, geography, and socioeconomic
status; prioritization of First Nations, Inuit, and Métis

Supportive environments that facilitate access to data sovereignty; and linkage of vaccination and

vaccination and reduce barriers to vaccine uptake other health data systems.

¢ Reducing resource barriers, such as the ability to
book and travel to appointments or pay for costs,
can improve access to vaccines, particularly for
populations facing inequities.

e Using interdisciplinary research and validated tools can
help understand the complex interplay between vaccine
access and the knowledge, attitudes, and beliefs that
influence vaccine uptake.

e Examples: Community-based vaccination
programs; mobile clinics; flexible service hours;
workplace and school-based programs; and
integration of vaccination into other forms of
social supports.

e Examples: Focused research with key populations
and communities experiencing inequities; survey
methods validated by vaccination experts and
tested in real-world settings; and interdisciplinary
approaches to examine the sociocultural factors

* Designing supportive healthcare environments can influencing vaccination.
offer positive vaccination experiences. e Strengthening the connections between research
* Examples: Access to a range of trusted and vaccination policy and practice can bolster
vaccination providers; co-delivery of vaccines evidence-informed decision making.

with other age-appropriate health interventions;
and culturally safe and person-centred approaches
to vaccination, especially for groups who
experience stigma and discrimination in the
health system. e Incorporating community knowledge into vaccination
evidence systems can leverage local context for
enhancing vaccination efforts.

e Examples: Networks to generate and mobilize
knowledge; and research that evaluates how
interventions are applied in real-world settings.

e (reating information environments that can meet
people where they are at to facilitate vaccine

awareness, literacy, and trust. e Examples: Community-led data collection and

participatory research; consistent and culturally
safe methods for First Nations, Inuit, and Métis
self-identification and data access; and addressing
significant jurisdictional data gaps for urban
Indigenous populations.

e Examples: Tailored communication strategies that
are community-informed, culturally relevant, and
accurate; trusted relationships with communities;
and strategies involving multiple sectors that build
resilience to misinformation.
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Purposeful and adaptive vaccine technology that
is driven by population health needs and can
address equity gaps

e Incentivizing the development of vaccine innovations
that reflect epidemiological trends and community
needs can improve population health and address
health inequities.

e Examples: Collaboration between public health
organizations, communities, countries, industry,
and academia to incentivize the development
of priority vaccines; public-private partnerships;
pathogen prioritization reports and preferred
product characteristics; and strengthened
domestic manufacturing capacity.

¢ Evolving vaccine technology can be harnessed to
address equity gaps.

e Examples: New vaccines for infectious and
chronic diseases that disproportionately impact
some populations; more effective and durable
vaccine formulations; and delivery methods that
improve acceptability and accessibility.

¢ Digital health technologies can be leveraged to support
vaccine uptake and efficient vaccine distribution.

e Examples: Reminder systems; electronic consent
processes; clinical decision alerts; and digital
supply chain platforms.

¢ Embedding community engagement into the vaccine
development process can improve vaccine acceptability,
relevance, and access.

e Examples: Formal structures for community
engagement; ethical and culturally safe
research design; recruitment of diverse
clinical trial participants; and co-development
of research processes with First Nations, Inuit,
and Métis communities.

Strengthened public health system infrastructure
for vaccination

¢ Providing healthcare workers with the right resources
and tools, supporting a diverse range of vaccination
providers, and building trusted patient relationships

can bolster capacity of the public health workforce to
deliver vaccines.

e Examples: Scope of practice expansions for allied
health professionals and community workers;
training to implement culturally safe care; tools
to support effective and timely vaccination
discussions; and electronic access to patient
records and vaccination history.

e (Optimizing resource allocation with innovative
and comprehensive social and economic analyses
will support efficient decision making, by meeting
population health needs and balancing equity and
investment considerations.

e Examples: Evaluations to assess cost-effectiveness
of the prevention of morbidity and mortality; analysis
of social and economic benefits associated with
vaccination; and indicators measuring the impact
of vaccines on health inequities.

e |everaging existing opportunities for collaboration
and coordination on shared priorities can improve
vaccination programs across the country, while
respecting jurisdictional autonomy and Indigenous
self-determination.

e Examples: Cross-jurisdictional vaccination
networks to encourage sharing of best practices;
coordinated communication efforts that demonstrate
transparency; First Nations, Inuit, and Métis
representation in vaccination governance
structures; and the consideration of equity and
rights-based frameworks in all vaccine guidance.

Now is an opportune time to reflect on lessons learned from
the COVID-19 pandemic and other recent experiences with
emerging and re-emerging infectious diseases in order to
better position Canada to meet domestic vaccination needs
and support global health security. In the Way Forward, this
report proposes tangible actions to help catalyze these efforts
across the themes of guiding sustainable investments in
vaccination, strengthening vaccination data and evidence
systems, and expanding mechanisms for collaboration within
the vaccination system. This aspirational vision encourages all
those in the vaccination space to work together, so that the
full potential of vaccination can be realized.
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INTRODUCTION @

1)

Vaccination from the Past to the Future

Vaccination as a Key Public
Health Tool

Prior to routine vaccination programs, infectious
diseases posed significant threats to health and
life, particularly among children. In the 1900s,
infectious diseases were leading causes of

death in Canada.=2 The introduction of public
vaccination programs in the 20" century, along
with improvements in sanitation, notably reduced
the burden of vaccine-preventable diseases (see
Figure 1).42 Researchers have estimated that
vaccination has saved 154 million lives worldwide
since 1974, with an average gain of 66 years

of full health per death averted.* More recently,
COVID-19 vaccination has substantially reduced

rates of serious illness and death.®

Vaccination remains a global health priority and directly or
indirectly contributes to 14 out of the 17 United Nations
Sustainable Development Goals.” In recognition of this, the
World Health Organization (WHO) supported the development
of the Immunization Agenda 2030 (1A2030), a global vision
and strategy to tackle key issues related to vaccination (see
text box “Vaccination and Immunization”).”

Vaccination refers to the act of introducing
a vaccine into the body, while immunization
is the process of becoming protected
against a disease. This protection can
result from vaccination or exposure to
pathogens, which are microorganisms,
such as viruses, bacteria, and parasites
that cause disease.

Vaccination and immunization are often
used interchangeably. For greater precision
and clarity, this report will largely use the
word vaccination to refer to immunization
via vaccines, except where necessary to
reflect original source language.

Historically, public health efforts have focused on establishing
routine childhood vaccination programs to protect children
early in life, ideally before their first exposure to a pathogen
(see text box “How Do Vaccines Work?”").2 However, public
health experts are increasingly looking to harness the benefits
of vaccination across the entire life course. A life course
approach to vaccination aims to maximize the benefits of
vaccines for health and well-being throughout the life span
and integrate vaccination with other age-related health
interventions, from infancy to older adulthood.'®
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Figure 1: Reduction in Vaccine-Preventable Diseases in Canada over the Past Century?2
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and 1969-2019. Data gap reflects period when measles was not nationally notifiable (1959-1968); Haemophilus influenzae type b (Hib):
1986-2019; Polio: 1950-2020; Diphtheria: 1924-2019; Pertussis: 1938-2019; Tetanus: 1935-2019.

The date by which each vaccine was included in provincial/territorial routine vaccination programs may differ from the approval date.
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How Do Vaccines Work?

Vaccines work by exposing the immune
system to key parts of a pathogen, called
antigens. This prompts the body to create
an immune response without the risks
associated with developing the disease
itself. The immune system produces
antibodies and develops immune memory
for the pathogen.!! As part of this immune
response, some people may experience
mild symptoms, such as fever, chills,

or fatigue, which usually resolve in a

few days.!2

Many vaccines require multiple doses,
given weeks or months apart, to build
protection. Then, if exposed to the
pathogen in the future, the immune system
will be able to respond more quickly to
prevent infection or serious illness. Some
vaccines offer life-long protection for
most people (e.g., two doses of a measles
vaccine), while other vaccines need
additional doses to maintain protection
(e.9., booster doses of the tetanus vaccine)
or respond to pathogen mutation (e.g.,
annual influenza vaccines).'?

Many vaccinations provide population-level
protection through community immunity,
also known as herd immunity. When a
sufficient proportion of the population is
vaccinated against a pathogen, it helps
prevent the disease from spreading and
protect those who cannot be vaccinated

or for whom vaccinations do not work as
well, for example due to age or underlying
medical conditions.

In addition to routine (e.g., measles, chickenpox, polio) and
seasonal (e.g., influenza) vaccination programs, vaccination
may be recommended for certain international travel (e.g.,
typhoid).!# Some vaccines are also used as part of outbreak
response (e.g., mpox, meningococcal disease) and others are
specifically for emergency preparedness (e.g., anthrax) and
often stockpiled in case of a public health threat.1®=12

The protections offered by vaccines are particularly important
for populations who are more likely to experience negative
health outcomes associated with infectious diseases; for
example, people living with chronic conditions, such as heart
disease and autoimmune disorders.2? Infants may also be

at higher risk of complications from an infection while their
immune systems are still maturing and before they are old
enough to receive vaccinations.2! For this reason, several
vaccines, such as those for pertussis (whooping cough)

and influenza, have become a regular part of care during
pregnancy.?2-23 The antibodies pregnant people develop in
response to these vaccines can cross the placenta and help
protect the baby following birth. The risk of developing serious
iliness from infectious diseases or their complications is also
increased for older adults. This is partly due to aging-related
weakening of the immune system, as well as a higher
likelihood of having chronic conditions. Receiving vaccines as
one ages, like those against influenza, pneumococcal disease,
and shingles, helps to preserve well-being and independence
in older adulthood.?

The Health, Economic, and Societal
Value of Vaccination

As summarized in Figure 2, the benefits of vaccines can
extend beyond their critical ability to reduce morbidity

and mortality from acute infections. For example, human
papillomavirus (HPV) vaccination protects against cervical
and certain other cancers.?>=28 Researchers’ initial findings
showed that women who had received the HPV vaccine

as part of a school-based vaccination program in British
Columbia had a 57% reduction in the incidence of cervical
pre-cancer cells.?? Additionally, vaccination against influenza
is associated with a decreased risk of cardiovascular events,
and receiving COVID-19 vaccines is associated with a lower
risk of developing post-COVID-19 condition.30=34
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Figure 2: Vaccination has Wide-Ranging Benefits? 353
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Note: These are examples and do not represent the full range of vaccination benefits.

Vaccination also plays a role in addressing the growing

threat of antimicrobial resistance (AMR). AMR occurs

when pathogens no longer respond to antimicrobial

products, like antibiotics. Vaccines can prevent the spread

of antibiotic-resistant strains of bacteria, such as some types
of Streptococcus pneumoniae that cause pneumococcal
disease.’=32 Additionally, vaccination lowers the overall use
of antibiotics in several ways.8 For one, certain vaccines
provide protection against infectious diseases caused by
bacteria, such as whooping cough, thereby minimizing the
need for antibiotics. Vaccination also reduces viral illnesses,
such as influenza, for which antibiotics may be inappropriately
used, since they are ineffective against viruses. Preventing viral
infections can also reduce possible secondary or opportunistic
bacterial infections that would require antibiotics to treat,38:40
Research suggests that half a million AMR-related deaths could
be averted each year globally through vaccination.*!

Reducing the overall burden of infectious diseases
through vaccination offers broader health system benefits
by decreasing the number of patients who may require

treatment, thereby easing strain on healthcare resources.
Vaccination is also a core component of well-child visits,
which more broadly promote children’s health and offer
ongoing connections for families to healthcare systems, 4243

Although the positive health impacts of vaccination are most
obvious, there are also significant potential economic and
societal benefits. The economic outcomes span sectors,
offering cost savings to the health system, productivity gains
for businesses, and reductions in lost wages for families

as a result of work missed due to illness (see text box “The
Return on Investment in Vaccination”).32:44:45 Additionally,
vaccines help protect the health of those who provide care
for others, such as healthcare workers, parents, guardians,
and caregivers. Vaccination can also lower the number of
days parents and caregivers need to miss work to care for
sick children. For example, research suggests that influenza
vaccination programs were associated with a reduction in
school absences.*6=4¢ School absences may pose a particular
challenge for women, as they continue to perform a larger
share of parental tasks than men.#?
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The Return on Investment
in Vaccination

Many vaccines are cost-saving, meaning
that the cost of implementing the vaccination
program is lower than the cost of treating

the illness that would occur if the program
was not implemented.2 While newer
vaccines tend to be costlier and may not
be cost-saving, they provide health benefits
for a low relative cost, making them one

of the most cost-effective public health
interventions.3-°0

Reducing the incidence of vaccine-preventable
diseases generates substantial returns on
investment by decreasing healthcare costs,
increasing productivity, and averting the
economic burden of disease outbreaks.2=23
Researchers have estimated that Canada’s
COVID-19 vaccination program resulted

in tens to hundreds of billions of dollars in
broader economic gains compared to a
scenario without vaccination. The largest
benefits were due to preventing premature
mortality, an estimated $222 billion benefit. 2

Globally, some evaluations of the economic
value of vaccination programs suggest:

e Every $1 USD spent on childhood
vaccination programs in the United
States saves about $11 USD;%*

e The average return on investment for
every £1 spent on three vaccination
programs (HPV, shingles, and
pneumococcal disease) in the
United Kingdom is £2.18;%° and,

e FEvery $1 USD invested in vaccines in
73 low- and middle-income countries
saves between $21 and $54 USD.%6

Vaccination as an Essential Part of the Public
Health System

Much of the early development of public health systems was
anchored in efforts to control infectious diseases and reduce
infant mortality rates, partly through vaccination.” Today,
vaccination remains a cornerstone of public health practice
and is directly implicated in several essential public health
functions: health protection, disease and injury prevention,
and emergency preparedness and response.28

Immunizations are one of the most
important public health interventions that
we’ve ever instituted. They’re a minor
miracle. Most of the vaccines that we have,
you can administer once or a few times,
and then they protect you for a lifetime.

INTERVIEW PARTICIPANT
(MEDICAL OFFICER OF HEALTH)

Vaccines and vaccination rely on interconnected systems

for research and development, manufacturing, regulatory
approval, recommendations for use, program implementation,
procurement, delivery, uptake, and surveillance.” The network
of organizations, processes, and resources involved in these
components is referred to as the vaccination system. Key
players include research institutions, pharmaceutical and
biotechnology companies, international partners, governments
(federal, provincial, territorial, Indigenous, and local),
non-governmental organizations, healthcare providers,

and communities, among many others (see Figure 3).

In Canada’s federated system, health care, including
vaccination, is a shared responsibility among all levels of
government. See Appendix A for an overview of roles and
responsibilities in Canada’s vaccination system.
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Figure 3: Overview of Key Players and Their Roles in Canada’s Vaccination System®-63
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Note: These are examples and do not represent the full range of activities or participants in Canada's vaccination system.

Challenges and Opportunities for
Canada’s Vaccination System

Sustaining and enhancing the positive impacts of vaccination
will require addressing challenges and seizing opportunities
for improvement within the vaccination system. This includes
understanding the drivers of disproportionate infectious
disease burden, addressing inequities in vaccine access

and uptake, combatting vaccine mis- and disinformation,
preparing for new public health threats, and leveraging
advancements in vaccine technology. All of these activities
are supported by building a resilient public health system
that continues to take a leadership role in vaccination.

Enduring Disproportionate Infectious
Disease Burden

Structural and social determinants of health influence who

is exposed to infectious diseases, how susceptible they are
to severe illness, and whether or not they are able to access
culturally safe treatment.86=68 Structural determinants, which
include the broader societal and economic context, shape the
social determinants, which encompass the conditions of daily
life.52 These determinants of health interact and intersect with
each other and broader systems and structures to benefit
some people while excluding others, creating barriers to
good health and healthy choices. For example, colonization
and systemic racism impact income, housing, work, education,
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social connections and cohesion, trust, access to health care,
and the digital environment.”

These conditions can foster or undermine the choices
available for people to influence their own health. For
instance, an inability to work from home or access paid sick
leave may increase the likelihood of being infected during a
pandemic, and malnutrition as a result of food insecurity is

a risk factor for more severe disease outcomes.”'=/3 Stigma
and discrimination can undermine access to appropriate,
meaningful, and culturally safe health care that meets social,
cultural, and linguistic needs.”4 The role of these determinants
are recognized in the Ottawa Charter for Health Promotion,
which emphasized the importance of supportive environments
to enable good health and well-being by improving the
conditions of daily life.”

Inequities in the structural and social determinants of health
have led to unequal infectious disease burden for some
populations.”6=/8 Infectious diseases have disproportionately
impacted Indigenous Peoples since the beginning of settler-
colonialism. Colonizers introduced pathogens that Indigenous
Peoples had not previously been exposed to, like smallpox,
diphtheria, and tuberculosis, which caused waves of deadly
epidemics. Furthermore, colonial policies, such as residential
schools and forced relocations, led to increased exposure and
susceptibility to infectious diseases (e.g., from overcrowded
living conditions).”=8! Colonialism endures within policy
structures and systems that disrupt Indigenous practices

and ways of knowing and being. This creates social and
economic conditions that contribute to a high burden of
chronic conditions, such as diabetes and heart disease,

that increase the risk of experiencing severe outcomes

from infections.82-82

First Nations, Inuit, and Métis Peoples continue to experience
systemic barriers to accessing health services, such as
jurisdictional challenges in health policy and funding,
anti-Indigenous racism, and a lack of culturally safe and
trauma-informed care in many healthcare settings.8:8/
Additionally, discrimination and colonial practices have

led to a lack of trust in the health system and healthcare
providers.”®:8%88 For Indigenous populations, this includes
experiencing unethical research trials, segregated health
care, and removal from community for health services, such
as Inuit being relocated to southern tuberculosis sanatoria

in the mid-1900s.8%-%! Despite these challenges, many First
Nations, Inuit, and Métis communities have demonstrated
success in integrating health promotion with self-determined
infectious disease prevention and mitigation efforts.82 For
example, the Ma Mawi Wi Chi Itata Centre in Winnipeg is a
leader in providing culturally relevant programs and services
for urban Indigenous populations that address the social
determinants of health. They leveraged their expertise and
connections to meet community needs during the COVID-19
pandemic, which included access to testing, vaccination, and
emergency food kits.%2:93

Understanding how systemic racism impacts health requires
an intersectional lens, which explores how systems of power
and oppression, such as racism, classism, and sexism, are
interconnected.? For example, researchers and community
leaders have emphasized the need to understand the
heterogeneous identities, social positions, and histories of
Black populations across Canada.?>=9" Black communities
have worked to disrupt anti-Black racism and implement
Afrocentric approaches to promote Black health in Canada.®®
For example, in 2022, the Black Physicians’ Association of
Ontario launched the Black Health and Wellness Initiative to
improve differential health outcomes and advocate for better
care for Black populations in the province through a whole
health and well-being approach.®?

Alongside addressing inequities in the social and structural
determinants of health, vaccination can be an important

tool to mitigate the unequal impact of infectious diseases

by bolstering protection for populations at higher risk

of infectious disease exposure and negative health
outcomes. 199192 While there are limited data that include
equity measures, one Canadian example of vaccination
having an equity impact is routine infant rotavirus vaccination
in Ontario. Prior to the vaccination program in 2011, the
hospitalization rate for rotavirus-associated gastroenteritis
for children from communities facing the most marginalizing
conditions was 34% higher than children from the most
affluent communities. This difference disappeared following
the implementation of routine vaccination, highlighting the
program’s role in reducing health inequities.!® Similarly, the
national HPV vaccination program in England was associated
with reducing inequalities in cervical cancer between
socioeconomic groups.?
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If you’re able to work and address some of
these structural and societal determinants
of health, you will help to improve the equity
of vaccines as well.

INTERVIEW PARTICIPANT
(MEDICAL OFFICER OF HEALTH)

Persisting Inequities in Vaccine Access
and Uptake

Many of the same structural and systemic factors that

drive inequities in infectious disease burden also influence
differential access to and uptake of vaccination. For instance,
people living with disabilities can face barriers to accessibility
for mass vaccination clinics, and newcomers may experience
challenges finding accurate information about vaccines

and vaccine-preventable diseases that meets cultural and
linguistic needs.194.102

Historic and ongoing medical racism has impacted vaccine
acceptance among a number of groups, including Indigenous
Peoples and Black populations.?2-80.106=110 Experiences

of stigma, mistreatment, and trauma, such as medical
experimentation, reproductive injustice, and abuse, can result
in impacts that cross generations.%119 Inequitable access
to health care may further exacerbate these challenges. For
example, a “patch work” healthcare model has resulted in
significant jurisdictional gaps in access to vaccinations for
First Nations, Inuit, and Métis Peoples.!%8:111=113 Degpite
these challenges, many communities have led effective
initiatives to facilitate vaccination. For instance, during the
rollout of COVID-19 vaccines, Indigenous community groups,
governments, and leaders acted quickly to create culturally
safe vaccination services.!'4=117 For example, Métis Nation
Alberta ran a COVID-19 vaccination clinic with Indigenous
health professionals, and the Qikigtani Inuit Association in
Nunavut developed COVID-19 vaccine infographics and
posters in Inuktitut and English.*1%:118 Similarly, Black
communities led research and action to promote vaccine
uptake, including the work of the Black Scientists Task Force
on Vaccine Equity.?

Inequity in access to vaccination is one of many factors that
contribute to differential vaccine coverage (the proportion

of eligible people who have received a vaccine).12%:121 For
instance, in 2021 in Canada, children at two years of age
who lived in remote areas had lower overall vaccine coverage

for routine vaccinations than those living in less remote
locations.*22 Vaccine coverage varies between vaccines and
life stages, with young children having the highest coverage
as a result of widespread routine vaccination programs (see
Appendix B). However, there is still more progress needed
across all age groups to increase vaccine coverage. The
Public Health Agency of Canada (PHAC) sets national targets
for coverage based on a number of factors, including the
proportion of people who need to be vaccinated to provide
population-level protection.!23 At the time of writing this
report, these targets are being reassessed and updates are
expected in 2025. For all routine childhood vaccinations,
the current vaccine coverage goal is 95%, while for other
vaccines the targets vary between 80% and 90%.123

Even if vaccine coverage at the national level is high, there
are groups or clusters of individuals (e.g., by geography,
community) with much lower vaccine coverage. 2412
Sub-optimal and highly varied coverage across sub-
populations increases the chance of outbreaks and

risks losing some of the gains achieved over the past
century.1?%124 Disaggregated coverage data (e.g., by race,
income, disability, sexual orientation, gender identity) and
implementation-based research can support the development
of tailored and community-led vaccination approaches,
particularly for populations facing intersecting social,
structural, and economic inequities.'26=128 This requires
addressing long-standing challenges with the collection
and sharing of disaggregated data in Canada’s health
data ecosystem.!%?

Changing Information Environments

Most people in Canada believe that vaccines are safe and
effective, but ongoing concerted efforts are needed to
reinforce social norms that are supportive of vaccination as

a collective good.'22130 While vaccine coverage remains high
overall, vaccination has become a polarized topic, particularly
across digital and social media platforms. Mis- and
disinformation are not new phenomena, but the speed and
reach of their spread online is posing a public health threat
(see text box “Vaccine Mis- and Disinformation”).!3%:132 Not
only are mis- and disinformation growing in scale, they are
also becoming more sophisticated, which complicates work to
detect and address them.'33 A 2022 systematic review found
that exposure to mis- and disinformation can reduce trust,
increase polarization, and negatively impact mental health.!3!
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Vaccine Mis- and Disinformation

Misinformation is a broad term used to refer to many types of false or misleading information, some

of which may exist without malicious intent. Disinformation is incorrect information that is created or
spread specifically to deceive or mislead. There are a variety of reasons for the creation and spread of
disinformation, including financial motives (e.g., advertising revenue, sale of supplements or natural health
products) or the promotion of polarization for personal or political gain.3? Vaccine mis- or disinformation
may be about vaccines or the vaccination system, including vaccine safety or efficacy and conspiracies
about vaccine development and promotion. 131,132

Both mis- and disinformation can be spread through a variety of channels, such as personal communication,
social media, websites, traditional media, and public figures (e.g., celebrities, politicians). This can undermine
trust in the systems and institutions that research, develop, manufacture, regulate, promote, and provide
vaccination and negatively impact vaccine knowledge, attitudes, beliefs, and uptake.132

Mis- and disinformation exploit gaps in digital literacy that make it challenging to discern evidence-informed
sources from unreliable ones and to critically evaluate information online.'32134 While disinformation is
created with the intent to deceive, it may be shared by others who have not verified its claims or validated
its accuracy. Boosting digital health literacy can help individuals identify mis- and disinformation and

disrupt its spread.!®

The COVID-19 pandemic was widely described as being accompanied by an infodemic.'3 This refers to a
large volume of information, including both accurate and mis- and disinformation, that creates difficulties
with finding, prioritizing, or evaluating evidence.'® In this context, mis- and disinformation, alongside rapidly
evolving scientific knowledge and mixed messaging, led to mistrust in health authorities and undermined the
public health response.!31:137=139 The Council of Canadian Academies Expert Panel on the Socioeconomic
Impacts of Science and Health Misinformation estimated that misinformation may have resulted in over

2.3 million people delaying vaccination and $300 million in COVID-19-related hospitalization costs in
Canada between March and November 2021.132

The impacts of vaccination misinformation are seen at different levels:131.132

¢ Individual: Misinformation can distort understanding of vaccines leading to confusion, skepticism, or
doubts about their safety and effectiveness. This may contribute to delaying or refusing vaccination.

e Community: Misinformation can undermine vaccination efforts, leading to lower vaccine coverage,
posing risks to individuals and communities. Additionally, misinformation risks disrupting social cohesion
and creating polarization within communities by establishing different realities and conflicting narratives
that make it difficult to find common ground.

e Societal: Misinformation can erode trust in healthcare institutions, government agencies, and
scientific methods and expertise, leading to decreased confidence in vaccine recommendations
and public health interventions.
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The relationship between trust, mis- and disinformation, and
vaccination may be particularly complex for populations who
already experience mistrust in health care or government,
partly due to social and structural determinants, such as
systemic discrimination.192-140=142 Ongoing, coordinated,

Definitions of Key Terms

and co-developed action by all players in the vaccination
system, including efforts of reconciliation, may help prevent
these social and informational dynamics from undermining
vaccine acceptance (see text box “Definitions of Key Terms”).

¢ Vaccine acceptance is the willingness or intent to receive a vaccine.”

e Vaccine confidence is the belief that vaccines are effective, safe, and part of a trustworthy
medical system.43 Vaccine acceptance and confidence are distinct. Individuals may have high
vaccine acceptance and low vaccine confidence and vice versa.!44

e Vaccine hesitancy is the motivational state of being conflicted about or opposed to getting
vaccinated, as defined by the WHO in 2022. However, the phrase “vaccine hesitancy” has been
used and applied in multiple ways, including being conceptualized as involving beliefs, behaviours,
or decision making.'#° Given the varied use of this language, this report will largely rely on the
terms vaccine acceptance and uptake, or vaccine knowledge, attitudes, and beliefs to refer to more
neutral descriptors of individual or public perceptions towards vaccines, except when referring to

original source material.

e Vaccine literacy is the degree to which people have the capacity to obtain, process, and
understand basic information about vaccines and vaccination services to make informed
decisions.'46:147 [t is considered a tool of empowerment and includes the ability to navigate
healthcare systems and effectively communicate with healthcare providers. Vaccine literacy
is closely linked to digital health literacy, which refers to the ability to seek, identify, understand,
and assess health information from digital sources. 48

Public health decision-makers are also facing an ever more
complex information environment. Over the past two decades,
there has been an increasing volume of scientific studies

on a range of vaccination-related topics.'4? The COVID-19
pandemic further accelerated research with the number of
academic publications on vaccine hesitancy alone increasing
40-fold in 2021 and 2022.1%° Therefore, decision-makers
grapple with identifying relevant information, synthesizing
large amounts of complex and evolving scientific findings,

and translating them into actionable public health strategies.
Developing and strengthening robust mechanisms for evidence
synthesis, knowledge mobilization, and translation of research
into policy and practice can support navigation of this growing
evidence base.#

Evolving Disease and Technology Landscapes

There is an ongoing risk of new outbreaks or pandemics
caused by emerging or evolving pathogens. Climate change,
for example, is driving ecological changes that exacerbate the
spread of climate-sensitive infectious disease (see text box
“A One Health Approach to Vaccination in the Context of
Climate Change”).1%:1%2 More than half of known human
infectious diseases can be aggravated by the effects of
climate change, through affecting people’s exposure and
susceptibility.1®3:1%4 Climate change also influences the
capacity of public health and healthcare systems to respond
to outbreaks, by increasing demand for health services and
through threats to infrastructure, workforces, and supply
chains.'®° Alongside work on mitigation and adaptation, it

is necessary to foster a resilient public health system that
can continue to carry out essential functions, including
vaccination, in the context of climate change.
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A One Health Approach to Vaccination in the Context
of Climate Change

The widespread impacts of climate change, including altered ecosystems (e.g., through deforestation,
changing temperatures, precipitation patterns), highlight the interconnectedness of human, animal, and
environmental health. This necessitates global commitment to action across sectors and interventions
at individual, institutional, and structural levels.6-157 One Health is “an integrated, unifying approach
that aims to sustainably balance and optimize the health of people, animals, and ecosystems.”1%8 A
One Health approach recognizes the linkages between these components and can leverage vaccines
as part of a broader strategy to reduce the spread of antimicrobial resistance and the transmission

of food-, water-, and vector-borne diseases. For instance, some countries have recently introduced
vaccines for malaria and dengue fever, and some international travel may require vaccination against
yellow fever, all of which are mosquito-borne diseases.'®?=163 As climate change can exacerbate the
spread of certain infectious diseases and amplifies global migration, vaccines currently recommended
for international travel in Canada could become increasingly important.

Additionally, there has been a noticeable increase over the past decade in human cases of Lyme disease
in Canada, from 144 cases in 2009 to 2,634 cases in 2019, attributed partly to climate change.64

This bacterial infection, transmitted through the bite of infected ticks, has surged as increasing average
temperatures expand the habitat range of tick populations. A vaccine for Lyme disease was developed

in the late 1990s, but was later discontinued by the manufacturer.' Since then, efforts have been
underway to develop new vaccines for Lyme disease, reflecting its increasing importance in the context
of climate change.!66

Over the next decades, changes to the vaccine landscape are The cost of cancer is staggering. So, if
expected, accelerated by advances in vaccine technology we were able find vaccines [for cancer],
spurred by the COVID-19 pandemic, such as the realization of imagine the benefits of that. The quality
decades of research on mRNA and viral vector vaccines. 67168 of life that we would be able to afford our
These advancements could include new vaccines for the population would be significant.

treatment of chronic conditions, an expansion of existing
therapeutic vaccines, and more effective vaccines for

some diseases.'6%=17% New platforms are also emerging
(technologies that use the same basic components that can
be adapted for use against different pathogens) as well as Increasing Strain on Healthcare and
novel delivery methods (e.g., needle-free administration, such Public Health Systems

as nasal vaccines, inhaled aerosol vaccines, microneedle

INTERVIEW PARTICIPANT
(MEDICAL OFFICER OF HEALTH)

array patches).”6=178 These innovations may revolutionize The structures and systems involved in vaccination are

the impact of vaccines, especially if they are driven by public facing mounting pressures. Healthcare systems across
health priorities and the needs of communities.!”® However, Canada have long struggled with workforce shortages,

as the number and costs of approved vaccines increases, limited funding, and under-resourced primary care. The

the vaccination system could face challenges integrating COVID-19 pandemic added even further strain. Public health
new vaccines into publicly-funded programs equitably and systems across the country have been balancing responses
effectively. A public health system that invests in preparing to concurrent challenges, such as the COVID-19 pandemic,
for the dynamic nature of vaccine technology can maximize the toxic drug poisoning crisis, tuberculosis outbreaks, and
the potential to improve population health. extreme weather events, 191152
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Alongside the rising costs and number of vaccines, resource
constraints pose obstacles to the sustainability and stability
of vaccination programs,®8:152.180-182 However, this context
also presents an opportunity to strengthen the connections
between public health and healthcare systems. By reducing
the spread of vaccine-preventable diseases, vaccination can
help mitigate the strain on medical resources and personnel,
contributing to greater resilience of the healthcare system.

An Optimal Future of Vaccination
for Public Health

Moving forward, a strong and resilient public health system
is needed to support existing vaccination programs as

well as prepare for the future. Vaccination has been and
continues to be a vital public health tool, with the COVID-19
pandemic catalyzing a surge in research and advances across
scientific, social, and programmatic domains. Consequently,
synthesizing lessons learned while also harnessing emerging
innovations can support all communities to benefit from
vaccination. This section proposes a vision to guide and
inspire an optimal future of vaccination for public health,
including core goals and a framework for achievement.

I 00
Vision: A public health system in Canada that
enables everyone to experience the benefits of
vaccination for health and well-being across
their lives.

In order to achieve this, the system can:

Harness vaccination to promote health equity across
the life course

Goal: Everyone has equitable access to the
@ appropriate resources, trusted information, and
relevant health care that they need to support
vaccination. Equity is integrated into vaccine
research, development, evidence systems, delivery,
reporting, and decision making. Opportunities to
receive vaccinations are fairly distributed, readily
available, appropriate, acceptable, and timely at all
stages of life. This includes addressing the different
social, structural, and ecological drivers that shape

the living conditions and environments in which
people are born, grow, live, work, and age.

Facilitate collaboration across systems and with
communities to support vaccination

Goal: All parts of the public health system along with
healthcare providers, community leaders, advocacy

groups, local organizations, and other sectors
collaborate to foster physical, social, and information
environments for equitable vaccination. This involves
optimal coordination and alignment of resources,
policies, and transparent communication strategies
that position vaccination as a fundamental tool to
improve population health.

Prepare for and adapt to evolving health, technology,
and social landscapes

Goal: Communities, researchers, healthcare
@ providers, and decision-makers have the resources,
evidence, and capacity to respond to changes
in social, cultural, and economic contexts that
affect vaccination. In addition to sustaining routine
vaccination programs, they have the agility to better
address emerging health threats and anticipate new
vaccine and digital health technologies by identifying
gaps in knowledge, developing novel approaches,
mobilizing information, and implementing evidence-
informed best practices. This requires listening to and
understanding community needs and continuously
incentivizing better data, research, and innovations
to address them. These actions contribute to public
health emergency preparedness, which involves
taking steps before an emergency to be ready to
respond to it and manage its consequences.

Realizing the Vision

To achieve a future in which everyone can benefit equitably
from vaccination, it is important to consider how to strengthen
vaccination initiatives at the level of public health systems.
The 2021 CPHO report offered a system-level vision and
framework towards a transformed public health system that
is equipped to accomplish the aim of optimal health and
well-being for all people in Canada.
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This 2021 framework can be adapted to help guide system-level foundational elements. Figure 4 illustrates a core objective

action to realize the future of vaccination in Canada. It includes for each building block. Sections 1 to 3 of this report explore
the fundamental building blocks of the public health system the tool building blocks and Section 4 explores the foundation
that support public health functions and practice. They building blocks, as applied to vaccination.

are interrelated but broadly categorized into tools and

Figure 4: Framework to Achieve an Optimal Future of Vaccination for Public Health

Tool Building Blocks Foundation Building Blocks

Policy and Program Interventions

Equitable and community-driven
initiatives that facilitate access
to vaccination

Workforce Expertise and
Human Resource Capacity
Provide healthcare workers with
the tools and resources to

support vaccination
Harness Prepare for and

vaccination adapt to evolving

to promote health, technology,
Evidence, Knowledge, health equity VISION and social Financing
and Information ™ across the A public health system in landscapes . Optimize resource
Inclusive and interoperable (REIR) life course Canada that enables everyone 3 allocation with innovative

to experience the benefits of
vaccination for health and
well-being across their lives.

vaccination evidence
systems to understand
population health needs

and comprehensive
economic analyses of
vaccination programs

Governance, Leadership,
and Engagement
Coordinate knowledge
mobilization, communication,
and participation in vaccination
policy decision making

Facilitate collaboration across
systems and with communities
to support vaccination

Medical and Digital
Health Technology
Purposeful and adaptive
vaccine technology for equity

Part\c‘\@a‘oﬂ

The framework also included overarching principles that ¢ Population health approach: Stimulating action
steer the collective efforts of people, organizations, and across sectors and with a life course approach to
institutions in public health towards an equitable, world-class improve the health of all populations and reduce
system. In the context of this report, they have been updated vaccination-related inequities among communities.

to include rights-based approaches and adapted for the

i e Participatory: Integrating diverse participation, respect
vaccination system.

for community knowledge, relationship building, and
meaningful collaboration into the core of public health

¢ Trustworthy: Earning trust by demonstrating : : -
practice and action on vaccination.

transparency, listening continuously, reflecting on

feedback, and taking concrete actions within the e Equity: A commitment to and recognition that
vaccination system to be accountable to the people an equity-focused public health system requires
the public health system serves. multiple voices at decision-making tables. Equity

e Evidence-informed and effective: Valuing inclusive, considerations and engagement with communities
diverse, high-quality, and innovative systems of inform the design and delivery of programs and
knowledge and evidence in order to make the best policies, so they are responsive to unique community

needs and address inequities.

decisions to support optimal vaccination for the health
of populations.
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¢ Rights-based: Recognizing colonial injustices and Together, the building blocks offer tangible entry points for

the inherent rights of Indigenous Peoples in Canada, accomplishing the above three goals and operationalizing the
and applying rights-based frameworks to vaccination core public health principles. In the following sections, actions
decision making, programs, and policies (see text box and innovations for vaccination are explored for each building

“Implementing Indigenous Rights-Based Frameworks in block of the public health system.
Vaccination for Public Health”).

Implementing Indigenous Rights-Based Frameworks in Vaccination
for Public Health

The public health system has a responsibility to advance reconciliation and implement rights-based
frameworks in the design, implementation, and evaluation of programs and policies. Reconciliation
involves recognition of the colonial systems and practices that have led to and continue to impact
health and social inequities for First Nations, Inuit, and Métis Peoples as well as taking action to
reduce these inequities.

Rights-based approaches centre on respecting, protecting, and fulfilling rights.8 The inherent rights of
Indigenous Peoples in Canada include self-determination and self-government, rights relating to lands,
territories, resources, culture, language, and health and well-being. Achieving equitable health outcomes
and working towards reconciliation requires upholding these rights.

This means that strategies, interventions, and policies directed at Indigenous Peoples are led by

or co-developed with First Nations, Inuit, and Métis leaders, governments, and/or communities. In
alignment with a distinctions-based approach, it is important to recognize the distinctive cultural and
regional diversity amongst First Nations, Inuit, and Métis Peoples to best meet context-specific needs.
Indigenous-led and strength-based approaches are grounded in the interconnectedness of physical,
mental, emotional, environmental, and spiritual health and well-being. These approaches recognize the
historical and ongoing impacts of colonization, engage multiple viewpoints, and value First Nations, Inuit,
and Métis Knowledges, culture, and expertise.

Key examples of rights-based frameworks for Indigenous Peoples in Canada relevant to health are
the Truth and Reconciliation Commission of Canada’s (TRC) Calls to Action and the United Nations
Declaration on the Rights of Indigenous Peoples.'83:184 The TRC Calls to Action numbers 18 to 24
outline actions to address discrimination and health inequities experienced by Indigenous Peoples.!84
The UN Declaration affirms the minimum standards for the survival, dignity, and well-being of Indigenous
Peoples throughout the world.'83 Canada has committed to implementing the TRC Calls to Action as

well as the United Nations Declaration on the Rights of Indigenous People Act and its associated Action
Plan.184=186 There are also tools for those working in the public health system to support advancing
rights-based frameworks in organizations, for example the Indigenous Gender Based Analysis Plus Toolkit.

Within the UN Declaration, the following four overarching themes outline the essential standards
required for the prosperity, dignity, and well-being of Indigenous Peoples: the rights to self-determination,
to cultural identity, to participate in decision making, and to live free from discrimination. This report
builds on the application of these themes to advocate a rights-based approach to vaccination.
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1. The right to self-determination

Respecting the autonomy and authority of First Nations, Inuit, and Métis Peoples in decision-making
processes related to health can facilitate the development and implementation of self-governance
in health care.'® The UN Declaration reaffirms that Indigenous Peoples have the right to decide
what is best for their communities, the right to control their own government structures, and the
right to determine their own political, cultural, social, and economic development, including in

the health domain.'® This may include First Nations, Inuit, and Métis communities having control
over the design, implementation, and delivery of health services, including vaccination programs.
Resource gaps and jurisdictional challenges can prevent Indigenous communities from realizing full
self-determination. Additionally, there is an ongoing need to support culturally safe and accessible
vaccination services for urban Indigenous populations.

2. The right to cultural identity

Connection to cultural identity, including access to traditional medicines and health practices, is a
core component of the health and well-being of Indigenous Peoples.'®-120 The UN Declaration states
that Indigenous Peoples have the right to their own practices, culture, traditions, and traditional
knowledges.!& This includes the right to Indigenous cultural healing and medicine approaches within
mainstream health systems. Two-Eyed Seeing, described by Elder Albert Marshall, is an approach
to seeing the differences and similarities in Indigenous and Western perspectives, and to valuing
and integrating aspects of both. Drawing on the strengths of both Indigenous and non-Indigenous
approaches to health, Two-Eyed Seeing supports the connection to cultural identity and continuity,
within the context of mainstream systems. 19!

Indigenous-led and accessible vaccination programs that respect cultural identity, provide

culturally relevant services, incorporate traditional healing practices, and recognize diverse cultural
perspectives on health can be woven into frameworks that guide the provision of care. Altruism and
community care are core Indigenous values that align with the goals of vaccination to protect both
individual and population health. These values facilitate successful First Nations, Inuit, and Métis
vaccination efforts, as demonstrated by the leadership, innovation, and compassion present in the
COVID-19 vaccine rollout in Indigenous communities and organizations. 88192

3. The right to participate in decision making

The UN Declaration reaffirms that Indigenous Peoples have the right to be consulted and involved

in the decision-making process on all issues that impact their rights.'8 In the context of vaccination
and vaccine development, this includes respecting the free, prior, and informed consent process

in the research and development of new vaccine technologies through to delivering vaccinations in
communities.”® This involves ensuring meaningful engagement and co-development of vaccine
strategies, decision making, and communications to facilitate accessibility, cultural safety, and
transparency. Indigenous-led vaccine communication initiatives have been successful by using
materials with tailored language for vaccine education and providing access to cultural supports,
such as Elders and Knowledge Keepers, prior to, during, and after vaccination.8%116
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4. The right to live free from discrimination

Indigenous Peoples have the right to be free from systemic and structural barriers and have equitable
access to relevant and high-quality health care.'8 Yet Indigenous populations in Canada are
disproportionately impacted by infectious diseases. Overcrowded housing, financial insecurity, food
insecurity, water crises, limited access to quality health care, and systemic racism are some

of the systemic and structural barriers that contribute to higher disease burden.!” Indigenous
Peoples who experience intersecting forms of oppression, such as based on their gender identity

or sexual orientation, may face additional challenges leading to worse health outcomes. 19319

Indigenous-led initiatives, such as community-based organizations, health clinics, and dedicated
Indigenous health teams, can provide culturally safe health services to Indigenous Peoples, including
vaccination programs. For instance, Indigenous-led culturally appropriate clinics in meaningful
locations, such as community and Friendship Centres, promoted vaccine acceptance and uptake
during the COVID-19 pandemic.®2 More cultural humility and anti-racism training is needed for
healthcare workers who provide services, including vaccinations, to Indigenous Peoples. This training
would emphasize awareness of historical injustices and foster an environment that is free from
anti-Indigenous racism and discriminatory practices.8/:196

Taking action to prevent and address discrimination also requires disaggregated data, including
distinctions-based Indigenous identity data.!83-187.197 This requires First Nations, Inuit, and
Métis communities to have full participation in all aspects of relevant data collection, control,
and management.198
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Policy and Program Interventions: Equitable
and Community-Driven Initiatives that
Facilitate Access to Vaccination

Access to vaccination may be most directly
understood as having the ability to travel to a
vaccination provider and to pay the costs (in money
and/or time) associated with vaccination.2! However,
the scope of vaccine access can also be extended
to all conditions that contribute to informed
vaccination decision making, including whether
one has access to trusted and culturally safe
healthcare services as well as understandable,
accurate, and tailored information about vaccination
and vaccine-preventable diseases.

Access to vaccination should be defined
broadly. It’s not just literal access to

the vaccine, but how awareness about the
vaccine is raised, how it’s delivered,

how vaccine hesitancy is addressed. In
the First Nations communities | work with,
it’s also about culturally safe, trauma-
informed and person-centred care,
whether a person has transport to go

get the vaccine...

— INTERVIEW PARTICIPANT
(PUBLIC HEALTH PHYSICIAN)

Many initiatives to support vaccination focus on individual-level
factors affecting vaccine uptake, rather than vaccine access.
However, if access is not considered, or is viewed too narrowly,
differential vaccine uptake may be incorrectly solely attributed
to low vaccine acceptance, rather than structural issues.109:199
This places undue responsibility on individuals rather than
recognizing the broader systems and social determinants
that influence vaccination.19%:192.200 nderstanding the
structural barriers to vaccine access enables public

health systems, communities, and sectoral partners to

tailor approaches to populations facing intersecting
inequities.26:201=203 These structural barriers have been
detailed in a number of articles and reviews, particularly
highlighting barriers faced by groups, such as Indigenous
Peoples, some other racialized populations, people living

with low income, people experiencing homelessness,
newcomers, people who are incarcerated, older adults,

and people living with disabilities.’®:109.121,204,205

Communities are essential in creating equitable opportunities
to access vaccinations by informing and leading initiatives
that mitigate barriers and fostering supportive resource,
healthcare, and information environments. Communities

come in many forms and individuals often belong to multiple
communities.'®2 In public health, communities can refer

to groups sharing common locations, interests, lived
experiences and histories, or identities. The 2021 and 2023
CPHO reports detailed the essential role of community for
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uptake of COVID-19 vaccines (2021) and the mpox vaccine
(2023). These lessons can be applied more broadly to better
understand barriers to access and improve differential
vaccine uptake, 28152

Design Supportive
Resource Environments
for Low-Barrier Vaccination

People need the resources to book vaccine appointments,
travel to vaccination sites, and pay for any associated

direct (e.g., transportation, childcare, non-publicly-funded
vaccines) or indirect (e.g., lost wages for missed hours

of work) costs. Research suggests these challenges are
greater for certain populations, such as people living with
low income, facing technological or digital literacy barriers,
residing in rural or remote communities, relying on public
transit, living with disabilities, having precarious employment,
and newcomers,104.109,126,127,199,206-215 popy|ations facing
significant competing pressures on resources, such as people
experiencing homelessness, may have to prioritize food and
shelter over vaccination.'! Therefore, improving access to
vaccines requires collaboration with social services and the
integration of vaccination with other types of support. For
example, the University of Prince Edward Island worked with
community-based organizations and family resource centres
across the province to reduce barriers to participating in
vaccination programs for families experiencing additional life
challenges by providing accurate information about vaccines
along with emotional and structural support.21

| think bringing [vaccines] to where people
are is really important. Life is difficult. It’s
hard to get a vaccine. So, putting additional
effort into making sure that it’s as easy as
possible, particularly for the people who
face the most barriers, is going to have

a much bigger impact.

INTERVIEW PARTICIPANT
(MEDICAL OFFICER OF HEALTH)

Some childhood and adolescent vaccination programs have
long relied on school-based vaccination to support access
by removing the need to book appointments and travel

to vaccination sites. School-based vaccination programs
vary by province and territory, but often include vaccines
recommended in adolescence, such as hepatitis B; tetanus,
diphtheria, and pertussis (Tdap); HPV; and meningococcal
vaccines.?' Some jurisdictions also offer catch-up programs
in schools for students who may have missed earlier
childhood vaccinations.?18-212

School-based vaccination can improve vaccine coverage
and reduce inequities in vaccine uptake for children and
adolescents.?1%-220,:221 For COVID-19 in Quebec and HPV in
Calgary, school-based vaccination clinics were associated
with mitigating differences in vaccine coverage that were
rooted in socioeconomic inequities.22%222 Qpportunities

to strengthen school-based vaccination programs include
bolstering the public health workforce for vaccination
activities, implementing culturally appropriate education
initiatives concurrently with parents, students, and teaching
staff, introducing approaches that address needle-related
fears and anxiety, and utilizing electronic informed consent
processes.217:223-228 Jniversities can also play a role in
supporting vaccination among young adults.?2%230 For
example, the University of Moncton in New Brunswick
organized a social media contest and webinar series to
encourage COVID-19 vaccination.231.232

Intersectoral approaches, which refers to the ways different
groups and sectors may work together, can bolster
vaccination. This includes workplace vaccination campaigns,
which have been used to increase vaccine access and uptake,
particularly related to influenza vaccination.233 Immunize
Canada has created an influenza immunization toolkit to
support employers with onsite vaccine campaigns and
clinics, including informational posters, email templates, and
guidance on messaging and implementation.234 Workplace-
related vaccination initiatives can also help address specific
needs, such as the intersecting risks faced by migrant
agricultural workers during the COVID-19 pandemic. As
essential workers and newcomers to Canada, this population
faced greater risks of exposure to COVID-19 while also
experiencing numerous barriers to vaccination, 35237

Mobile or targeted vaccination clinics were used to promote
vaccination and help address these barriers.293-236:238 Dyring
the rollout of COVID-19 vaccinations, a number of approaches
were used to promote low-barrier access to vaccination

(see text box “Improving Access to Low-Barrier Vaccination
for Underserved Populations Through Microgrants”). These
included transportation assistance to vaccination sites,
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community-based pop-up clinics, in-home vaccination, appointments, and providing vaccination without
mobile vaccine clinics, support with vaccine appointment requiring a health insurance number, 126,127,203, 239-241
booking, flexible service hours, childcare, walk-in

Improving Access to Low-Barrier Vaccination for Underserved
Populations Through Microgrants

The Dr. Peter Centre in Vancouver is a national leader in harm reduction and provides integrated health
care with a stigma-free, wrap-around approach for underserved populations.#? Between 2021 and 2024,
the Centre awarded 37 microgrants to grassroot organizations across Canada to adapt existing program
models for vaccination. Many recipients recognized the microgrant model as a “game changer” for
hyper-local groups experiencing capacity constraints.

With these microgrants, recipient organizations focused on maintaining relationships with key
populations, such as people experiencing homelessness, people living with HIV, and those who use
substances. This included hosting vaccination clinics at community barbeques, promoting vaccine
services through community theatre, staffing pop-up events with peer ambassadors, and integrating
vaccine education into existing complex care programs, like supervised injection sites.243-244

The organizations also identified best practices for community-driven approaches to support vaccination
programming, such as engaging communities during design and implementation phases, addressing the
social determinants of health and structural barriers, establishing relationships within and outside the
healthcare system, creating accessible and non-stigmatizing spaces, and broadening beyond COVID-19
vaccines. The Dr. Peter Centre led a national community of practice and in-person workshops for groups
who received funding to share knowledge, explore best practices, and generate solutions to challenges
in providing low-barrier care, 243244

Alongside initiatives that work to mitigate resource-related Nine-to-five doesn’t always work for

barriers to vaccine access, upstream action is necessary to individuals that might have multiple jobs,

address the structural and social determinants of health that that are working shift work, those kinds

create them.19° For example, efforts to address inequities of things. [We need to] make things more

associated with precarious work would extend beyond clinics accessible, which we’ve demonstrated

with extended hours to include intersectoral action to foster through the pandemic by working together

secure work with benefits and a fair income. and going outside the nine-to-five.

INTERVIEW PARTICIPANT

(COMMUNITY ORGANIZATION)
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Create Supportive Healthcare
Environments that Offer Positive
Vaccination Experiences

Vaccination is also enabled by a supportive healthcare
environment, which encompasses the wide range of spaces
in which health services are provided. Some key features
of such an environment include access to a trusted
healthcare provider, the availability of culturally safe and
person-centred care, and the integration of vaccination

into other healthcare services.24°

Inadequate and inequitable access to health care can be

a significant barrier to vaccination and is compounded for
populations who may face stigma and discrimination when
interacting with the healthcare system.!®? Approximately

one in seven people living in Canada reported not having a
regular healthcare provider in 2021.246 Access to vaccination
providers is key for adult vaccination, which does not have
the same vaccine delivery infrastructure as childhood
vaccinations (e.g., defined schedule, regular checkups,
school-based programs). Research suggests that alongside
reminders and financial support, recommendation by a
healthcare professional is a key facilitator of adult vaccination,
including during pregnancy.130.209.247=251 Therefore, the role
of other types of providers, such as pharmacists or nurses,
could be particularly relevant for some populations, such as
older adults, and those living in rural communities, where
access to primary care may be more constrained.?®2 However,
equity concerns remain since not all people living in Canada
have equal access to nearby pharmacies, and they may or
may not offer vaccination services.223-25

Historical and ongoing systemic mistreatment and racism
against Indigenous Peoples and Black, African, and Caribbean
communities in North America have been identified as primary
drivers of vaccine hesitancy in these populations.120:121
Therefore, strengthening access to culturally safe health

care is critical to vaccination. This includes multi-level
interventions to acknowledge systemic racism, understand
lived experiences, prioritize cultural humility, offer vaccine
delivery in trusted locations, and support community-led
initiatives.199%:120.121 Qrganizations like the Indigenous

Primary Health Care Council have developed toolkits

and hosted webinars in collaboration with health system
partners about cultural safety, power dynamics, and best
practices for vaccination in First Nations, Inuit,

and Métis communities.226-258

There are other populations who may also be less likely

to seek vaccination services due to experiences of stigma
and discrimination in health care, such as people who

are 2SLGBTQI+, people living with disabilities, people
experiencing homelessness, people who use drugs, and
people who are justice-involved.19%:25%-262 For example,
providing safe care for individuals who are 2SLGBTQI+
includes soliciting and using correct pronouns and names,
and avoiding assumptions about family structures. For
people living with disabilities, it is important to consider the
accessibility of vaccination sites and services.!%4:213 This
goes beyond ensuring the physical design of buildings to
include communication, social, and sensory accessibility. 104263

Creating a supportive healthcare environment also means
taking person-centred approaches to vaccination and creating
positive vaccination experiences that reduce vaccine-related
pain and fear. This could include the implementation of
strategies like the CARD (Comfort, Ask, Relax, Distract) tool
developed in 2019 by researchers at the University of Toronto
and the Hospital for Sick Children. The CARD system provides
strategies that can be used to help cope with stress, anxiety,
and pain, before and during vaccination.264:26% Implementation
of CARD has been shown to positively impact vaccination
experiences for vaccine recipients and providers across
multiple settings, such as pharmacies, schools, long-term
care facilities, and mass vaccination clinics.264.266,267

Lastly, co-delivery of vaccines with other health services can
improve access, facilitate comprehensive care, and maximize
health system resources. Reducing missed opportunities

for vaccination is part of the IA2030, which emphasizes

the importance of integrating vaccination into other primary
health care and using any interactions with the health system
as an opportunity to verify vaccine status and provide any
missed vaccines.? Integrating vaccination services with other
age-appropriate health interventions supports optimizing
health outcomes across the life course.?
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Most behavior is far more influenced by
environmental factors than anybody wants
to believe. If we can create systems that
make the healthiest choice the easiest
choice, whether that’s a vaccine or anything
else, people tend to do the easiest thing.

INTERVIEW PARTICIPANT
(MEDICAL OFFICER OF HEALTH)

Foster Supportive Information
Environments for Vaccine
Awareness, Education, and Trust

Access to timely and accurate information about the safety
and effectiveness of vaccines and the frequency and severity
of vaccine-preventable diseases from a trusted source is
key for shaping knowledge, attitudes, and beliefs about
vaccines.'?1:19 Tajlored messages that are appropriate,
accessible, easy to understand, and culturally relevant can
increase vaccine acceptance and uptake. Creating such a
supportive information environment requires understanding
the dynamics of how individuals and communities produce,
consume, and interact with information.132:268 The way

that messages are framed can shape how information is
perceived and responded to, and this may differ between
population groups. Tailoring communications requires
considering both broader insights from behavioural and
social sciences, alongside proactive community engagement
and multidisciplinary research to understand these potential
differences and shifting trends.26%-272

Not all people living in Canada have equitable access to
supportive information environments. In particular, there
are gaps for newcomers, people without consistent access
to media or the internet, those with lower health and/or
digital literacy, and people facing language barriers.192:210
There are a number of different approaches to improve
access to vaccine information in a native language. For
instance, during the initial COVID-19 vaccine rollout, the
Single Room Occupancy Collaborative launched a multi-
dialect vaccination education campaign for Chinese older
adults in Vancouver’s Chinatown single room occupancy
hotels and the Société Réso Santé provided French

peer supports at mobile vaccine clinics for the minority
francophone population in British Columbia.273-274

Facilitating supportive information environments for
vaccination is most effectively achieved through community
knowledge, engagement, and representation.2”® This
central role of community requires investing in collaborative
and trustworthy partnerships to inform and lead tailored
education and communications (see text box “Collaborative
Co-Development for the Gay Men’s Sexual Health Alliance
Mpox Awareness Campaign in Ontario”). This has included
engaging peer educators or community ambassadors for
vaccine education and outreach as well as developing
multilingual and culturally appropriate communication

materials, social media campaigns, and hotlines to answer
guestions.203,239,240,276
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Collaborative Co-Development for the Gay Men’s Sexual Health
Alliance Mpox Awareness Campaign in Ontario

In the spring and summer of 2022, several cities in Canada experienced an outbreak of mpox, with
the virus spreading through intimate or sexual contact with a person infected with mpox. Gay, bisexual,
and other men who have sex with men were disproportionately impacted. However, by the fall of 2022,
cases had declined significantly, largely due to behaviour change and supported by vaccination efforts
with a stockpiled vaccine. Community engagement and partnerships with gay men’s sexual health
groups were significant factors contributing to this success.!?-277.278

For example, the Gay Men’s Sexual Health Alliance (GMSH) co-created a collaborative and community-
informed campaign to prevent the spread of mpox. The partnership included the Ontario Ministry of
Health, infectious disease experts, and front-line community agencies across the province. GMSH
launched a public health campaign on various social media platforms about reducing risk and accessing
vaccination as well as created education materials for clinical care environments.

Senior public health officials noted GMSH’s existing relationships and credibility with the community
were invaluable in implementing a timely, tailored, and sensitive outreach effort. Front-line community
agencies and local public health units reflected that the knowledge mobilization and communication
support provided by GMSH allowed them to concentrate on other critical components of their work,

such as vaccine distribution.2®

Systemic barriers, current and historical experiences of
medical racism, and inequities in resources may result

in distrust of the government or health institutions and
catalyze the spread of misinformation.!42-141.259 |nformation
from trusted sources, such as local or religious leaders

and healthcare professionals from the same culture or
community, can be more impactful in creating supportive
information environments, particularly among racialized
groups.*#! For example, during the rollout of COVID-19
vaccines, members of the Alberta International Medical
Graduates Association (AIMGA) used their diverse linguistic
and cultural knowledge to engage with ethnocultural and
newcomer communities at community, mobile, and workplace
vaccination clinics.?4! They implemented a vaccine navigation
tool where interpreters were matched to clients for support
with vaccine appointments as well as partnered with Alberta
Health Services and other community immigrant-serving
organizations to establish on-site COVID-19 vaccination
clinics at a meat processing facility.280-283

For First Nations, Inuit, and Métis Peoples, vaccine messaging
can be more effective when it directly involves Indigenous
Elders, Knowledge Keepers, leaders, and health practitioners
who are trusted and credible within their communities.
Engaging these figures as vaccine champions as well as

listening to and incorporating their feedback contributes
to more meaningful and culturally relevant communication
strategies.8%:116 For instance, the Métis National Council
developed COVID-19 vaccination resources that included
video messages from Elders and information on how
vaccination would protect community well-being.}16

What people trust is their friends, their
family, their community leaders, the people
in their lives. | think it’s really critical that
we get the local experts involved, whether
they’re experts in the vaccine or experts

in their community or both. Those are the
people who need to design how we do
things at the community level.

INTERVIEW PARTICIPANT
(MEDICAL OFFICER OF HEALTH)

Research in Canada suggests that trust in institutions
declined during the COVID-19 pandemic, with a key driver
being belief in misinformation.284285 Social media algorithms
curate content to user preferences, which may shield them
from opposing viewpoints and accelerate the spread of
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misinformation. This can create different perceptions of reality
and disrupt social cohesion.!32 Monitoring the spread and
content of mis- and disinformation (e.g., through social media
listening) and trust (e.g., through public opinion research),
enables public health organizations to understand trends

and develop materials that respond to public concerns and
pre-empt or counter misinformation.284.286-288

Best practices to counter vaccine-related mis- and
disinformation are an active area of research and can

be context specific. Strategies include correcting
misinformation and moderating social media content,

and more upstream interventions that build resilience to
misinformation.32:268,289,290 For example, prebunking
strategies aim to counter misinformation before it has

the chance to spread widely. This involves pre-emptively
providing correct information, debunking potential myths
or misconceptions, explaining common deceptive tactics,
and equipping individuals with the critical thinking skills to
recognize and resist misinformation when exposed to it.221-294

Public health organizations can also demonstrate
transparency in decision making, including by openly
communicating uncertainties in evidence and emerging
science as well as by actively soliciting feedback, reflecting
on lessons learned, and making necessary adjustments
following a public health emergency.!38:27%:2% Eyidence- and
behaviourally-informed communication with clear, consistent,
and engaging messaging and co-developed with community
partners and aligned across institutions, may mitigate
information overload and mixed messaging in public health
emergencies. It is also important that communications are
timely and updated to reflect evolving information.272:2%

Since mis- and disinformation are not limited to vaccination,
collaboration across sectors to build digital health literacy can
enhance resilience to misinformation across domains. Public
health organizations can collaborate with education departments
to foster critical thinking skills and science literacy from a young
age, integrate vaccine education into school curricula, and
support parental learning.13:225.289,237.298 For example, Kids
Boost Immunity is an online school-based resource in Canada
that aims to combat vaccine misinformation by strengthening
critical thinking skills. Lessons cover a broad range of

topics, including the immune system, disease spread, and
vaccines; as well as how government works, global inequality,
climate change, and Indigenous history and governance.?%?
Completing quizzes earns vaccine donations to UNICEF, which

students rated as their favourite aspect of the site. Of
the over 6,000 school teachers that they have reached,
83% agreed students had a positive experience learning
about vaccines.3%

Institutions (e.g., government, legislative, educational, media,
health care, other service delivery institutions) can help to
mitigate the spread and impact of mis- and disinformation by
taking concrete actions to enhance their trustworthiness and
serve as reliable sources of information.32-284.231 {Jltimately,
rebuilding trust requires a multifaceted approach that
addresses historical grievances, improves public interactions,
ensures transparency, and builds upon existing trusted
relationships within communities. This includes specific and
ongoing action to advance truth and reconciliation, identifying
and eliminating policies and practices that perpetuate
racism, prioritizing lifelong cultural humility, and improving
interactions with institutional programs and services, 84301
802 Such initiatives should be informed by and accountable to
communities. By doing so, institutions can acknowledge and
address systemic practices and policies that are inequitable
and erode trust. Where institutions are not trusted sources
for some communities, working with local messengers

for those populations can facilitate supportive information
environments,120:121

So when the next crisis comes along,

[what happens] where we really need to do
something like COVID-19 vaccinations? We’ll
have lost everything we learned and built,
and you won'’t be starting at zero again.
That’s not the way it works. You start sub-zero.
When you lose the trust, you double down.

INTERVIEW PARTICIPANT
(COMMUNITY ORGANIZATION)

Improving vaccine access and acceptance requires working
to create supportive resource, healthcare, and information
environments, as summarized in Figure 5. Multi-component
interventions that use a combination of strategies are likely
to be most effective.393:394 See text box “Community
Initiatives to Build Supportive Vaccination Environments
through the Immunization Partnership Fund” for several
successful case studies that highlight efforts to foster these
supportive environments.
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Figure 5: Facilitating Access to Vaccination Through Supportive Environments

Supportive resource
environments for low-barrier
access to vaccination

Ability to book and travel to vaccine
appointments and cover associated costs
Examples
e School and workplace-based vaccination programs
¢ In-home vaccination and mobile vaccine clinics
e Flexible service hours
e Transportation assistance

% & e Childcare
e Appointment booking support

Supportive healthcare
environments that offer
positive vaccination experiences
Trusted and culturally safe health care as well as
co-delivery of vaccines with other health services
Examples
e Multi-level interventions to address stigma and discrimination
e Community-led initiatives offering vaccination
in trusted locations

e Physical, social, and sensory accessibility
of vaccination sites

e Person-centred approaches to
create positive vaccination
experiences

Supportive
information environments
for vaccine awareness, education,
and trust

Timely, accurate, and tailored information about vaccines
and vaccine-preventable diseases from reliable sources

Examples
e Community-developed vaccine resources

e Multilingual and culturally appropriate vaccine
education, communication, and outreach

e Strategies to counter mis- and
disinformation, build trust, and
enhance vaccine literacy
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Community Initiatives to Build Supportive Vaccination Environments
through the Immunization Partnership Fund

Established in 2016, the Immunization Partnership Fund (IPF) funds community-driven initiatives that are
equity-driven, evidence-informed, and culturally safe. From 2021-2022, the IPF funded 101 initiatives.
Projects bridged information gaps and helped to build supportive information environments. Many
initiatives leveraged community, cultural, or peer ambassadors to share health information, developed
trusted relationships with community members and healthcare providers, hosted community-led clinics,
and reduced barriers to vaccine access.?8! While other IPF projects are highlighted throughout this
report, the following organizations employed a combination of strategies to improve vaccine acceptance
and access.

The Regroupement des centres d’amitié autochtones du Québec (RCAAQ) is a collective of centres
that provides culturally safe services to urban Indigenous populations in Quebec. From 2021 to 2023,
RCAAQ led Miro Matisiwin (“Well-being” project), which used fixed-site and mobile clinics to increase
COVID-19 vaccine uptake amongst individuals who were not well-served by traditional vaccination
services. From 2023 to 2024, Mamu (“Together” project) expanded on the learnings of Miro Matisiwin
to improve awareness and uptake of routine and seasonal vaccinations through culturally relevant
promotional materials, successfully reaching 120,000 online users. Providing culturally relevant care,
using a trauma-informed lens, and working to decrease access barriers were all central to RCAAQ’s
program model,280. 305,306

Children’s Healthcare Canada is a national association that supports and advocates on behalf of
healthcare delivery organizations caring for children, youth, and their families in Canada. Since 2021,
Children’s Healthcare Canada has led various initiatives aimed at enhancing the capacity of frontline
healthcare professionals to confidently vaccinate children and youth, especially those at increased risk
of severe outcomes from vaccine-preventable diseases. They have co-developed tailored resources
and facilitated knowledge sharing and educational resources. They also sought opportunities to build
an emotional connection between parents/guardians and healthcare professionals, a best practice for
encouraging behaviour change and dispelling vaccine-related misinformation.3% In 2022 and 2023,
Children’s Healthcare Canada teamed up with ScienceUpFirst, an initiative countering misinformation
online, to co-host National Kids and Vaccines Day to promote vaccine confidence and uptake for
children in Canada.3%
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Evidence, Knowledge, and Information:
Inclusive and Interoperable Vaccination
Evidence Systems to Understand Population
Health Needs

As with other public health priorities, vaccination Enhance Public Health

policies and programs rely on the ability to collect, | Surveillance Systems
analyze, and make decisions based on evidence. for Vaccination

To support understanding and decision making,

it is critical that. yaccme eY'dence SyStem§ One of the primary ways that public health systems contribute
strengthen traditional public health surveillance to the vaccination evidence base is through surveillance
and also explore Indigenous Knowledges, data. Public health surveillance involves the ongoing and

systematic collection, analysis, and application of data to
understand and work to improve the health of populations.3%
This includes various surveillance data sources, such

as traditional public health, healthcare, and laboratory
information systems, cross-sectional surveys, media and
internet monitoring, and other methods, such as wastewater
surveillance.% Comprehensive vaccination surveillance
systems incorporate data and analysis of vaccine-preventable
diseases, vaccine coverage, and vaccine safety (see text box
“A Summary of Vaccine-Related Public Health Surveillance
Data in Canada”). Improving the impact of vaccination using
public health data requires expanding surveillance methods,
ensuring the availability of stratified data, prioritizing data
sovereignty, and facilitating linkages between systems.

multidisciplinary research, practitioner expertise,
and community knowledge.
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A Summary of Vaccine-Related Public Health Surveillance
Data in Canada

Tracking Vaccine-Preventable Diseases

Disease surveillance involves understanding the burden and epidemiology of disease, monitoring trends,
and identifying outbreaks and emerging pathogens. Surveillance occurs at local, regional, provincial,
territorial, national, or international levels, and can include data from various sources, including
laboratories, healthcare providers, administrative records, communities, and media and internet
monitoring. These data may be used to assess the impact of vaccination programs on reducing disease
incidence, implement targeted interventions to manage outbreaks, and inform public health policies and
decision making.319-311

Monitoring Vaccine Coverage

Assessing vaccine uptake across locations and populations is critical for understanding vaccine
coverage, identifying inequities and developing approaches to address them, and improving coverage
overall. Most provinces and territories have developed and implemented vaccination registries, also
called immunization registries, to record vaccination information for individuals and the population more
broadly.3'2 These centralized electronic information systems hold data on vaccine doses administered
and may be used to report vaccine coverage, identify under-vaccinated populations, and monitor the
impact of vaccination programs.®'2 They can also include mechanisms to help mitigate barriers to
vaccine uptake for individuals through features like vaccination reminders, appointment scheduling,
electronic informed consent management, and targeted promotion campaigns.313=319

Maintaining High Standards of Vaccine Safety

Before a vaccine is approved in Canada, Health Canada conducts a rigorous scientific review of its
safety, efficacy, and quality.52-316 Following authorization, Canada has a robust and well-established
vaccine safety surveillance system involving Health Canada, PHAC, provinces and territories, healthcare
providers, vaccine manufacturers, and international regulators to ensure that the benefits of vaccines
continue to outweigh the risks. This includes systems to monitor and investigate adverse events
following immunization (AEFIS). An AEFI is any health event that occurs after administration of a vaccine.
These may be a direct result of a vaccination or may be unrelated, occurring coincidentally in the hours,
days, or weeks after vaccination. Provinces and territories submit AEFI reports to PHAC, most of which
are generated by healthcare providers.3'7-318 Health Canada’s post-market surveillance program also
collects reports of suspected adverse reactions from consumers, vaccine manufacturers, and safety
information from international regulators. Health Canada and PHAC continuously review and analyze
safety data to confirm and respond to potential issues, which may include communicating new risks or
changing the recommended use of the product. Serious adverse events can occur but are rare.6%:316.319
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Broaden Surveillance Strategies

Since vaccines provide benefits across the life course,
surveillance systems for vaccine-preventable diseases need
to cover both child and adult populations where appropriate
to support vaccination. For example, respiratory syncytial
virus (RSV) is a respiratory virus that is a common cause of
bronchiolitis and pneumonia in young children.32? RSV-related
hospitalizations are also high among older adults, however
the burden in this population has historically not been well
understood, with varying testing, case definitions, and
reporting practices over time and across jurisdictions.320-323
Without a strong baseline of typical seasonal disease
epidemiology, assessing the impact of future RSV vaccination
programs for adults is challenging, highlighting the need for
a life course approach to disease surveillance.22 Diagnostic
tools that test for several pathogens at once (e.g., multiplex
assays) can support more comprehensive surveillance
efforts. This may be especially relevant for respiratory
illness, such as influenza, COVID-19, and RSV, that have
overlapping symptoms and often have peaks in transmission
simultaneously.324=827

Some disease surveillance methodologies rely on capturing
cases through people seeking treatment or from diagnostic
testing and therefore may underreport cases, particularly for
populations not well-served by healthcare systems,328-331
Several surveillance approaches were rapidly developed or
adapted in response to the COVID-19 pandemic to fill this gap
and meet the data needs of public health decision-makers.332
For example, many Indigenous communities implemented
community-based rapid point-of-care testing for COVID-19
with support from the National Microbiology Laboratory and
Indigenous Services Canada.33%:334 Wastewater testing had
been used for decades around the world to monitor polio and
pathogens causing gastrointestinal disease, but its application
greatly expanded during the COVID-19 pandemic.332.336
Smaller-scale community-led wastewater testing also enabled
northern, remote, and isolated communities to obtain early
warning signals and take action quickly.333 For instance, Yukon
First Nations developed a COVID-19 wastewater monitoring
system for select communities in 2022 and made the data
publicly available.2” At the time of writing this report, several
infectious diseases are monitored in communities across
Canada through wastewater testing.3 Scientists are also
exploring the utility of this surveillance methodology for

other public health priorities, like antimicrobial resistance,
tuberculosis, and substance use.33%-344

The use of innovative methodologies, such as big data
approaches, machine learning, and artificial intelligence
(Al) more generally, is also being explored in the context

of vaccine and vaccine-preventable disease surveillance.
This could include applications like epidemic tracking

and forecasting, streamlining AEFI and vaccination record
data entry, and analyzing social media, news sources, and
scientific literature to generate and understand vaccination
coverage and safety data.34%=34/ However, there are
limitations to the use of this technology, and it is crucial
that Al complement rather than replace traditional
surveillance systems.342:346 |t is also important to prioritize
data sovereignty with Indigenous communities, and to
consider potential inequities caused by algorithmic bias, a
lack of data diversity, and differential access to technology.346:
348 Application of these methods requires evaluation and
consideration of legal, ethical, privacy, and data sovereignty
concerns and collaboration between public health,
communities, and Al experts to build solutions based

on public health needs.346:348

Collect and Share Disaggregated Data

Vaccine-preventable disease and vaccine coverage data
stratified by sociodemographic factors are necessary to
understand health inequities and identify appropriate and
tailored vaccination programs and communications to address
them. In Canada, vaccine coverage may vary significantly
between communities or districts for some vaccines. 22130
349-355 Regional or community-based pockets of low vaccine
uptake create risks for vaccine-preventable disease outbreaks
and can contribute to disproportionate disease burden.
Identifying under-vaccinated groups so that local public

health organizations can work with communities to mobilize
vaccination efforts requires disaggregated data, including

by race, ethnicity, sex, gender identity, age, geography, and
socioeconomic status.3%6:3%7

Demand for better data disaggregation and race-based data
collection, as well as calls for community engagement and
data governance in research exploring health inequities
amplified during the COVID-19 pandemic. For example, in
2021, the Black Health Equity Working Group published the
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Engagement, Governance, Access, and Protection Framework,
part of which sets forward a data sovereignty approach for
the engagement of Black communities.3%

During the COVID-19 vaccine rollout, PHAC worked in
partnership with provinces and territories to develop the
Canadian COVID-19 Vaccination Coverage Surveillance
System, which provided aggregated weekly numbers of
vaccine doses administered and the proportion of the
population vaccinated, by age group and sex.2%9 While useful
for understanding overall coverage, this system lacked
disaggregated data on additional population characteristics,
such as ethnicity or Indigeneity, since provinces and
territories do not always collect or report this type of data
in the same way. This reflects one of many long-standing
health information challenges with data infrastructure, limited
workforce capacity, and data-sharing agreements.36°

Lack of adequate and disaggregated vaccine-preventable
disease and vaccine coverage data is an obstacle for
vaccination planning, particularly for First Nations, Inuit,
and Métis communities. Without access to and ownership
of vaccination data, it can be difficult for Indigenous
organizations to effectively plan and implement vaccinations
programs tailored to the specific needs of their communities.
These data gaps may limit the ability to monitor vaccine
coverage, track outbreaks of vaccine-preventable diseases,
and ensure equitable distribution of vaccines.361.362

Many current data collection approaches do not allow for
distinctions- or nations-based analyses for First Nations, Inuit,
and Métis populations, or recognize heterogeneity within
communities (e.g., First Nations communities living on-reserve,
urban Indigenous populations).28:361.363 \laccination records
that are stored in multiple places and difficult to access,
known as record scattering, has been identified as a particular
challenge for First Nations communities and urban Indigenous
populations, since records may be kept on- or off-reserve
and held by provincial or federal governments.364 Therefore,
co-developed, respectful, and inclusive practices driven by
data and research principles established by First Nations,
Inuit, and Métis communities are needed.187.198.365,366 Thjg
includes incorporating consistent Indigenous identifiers,
ensuring proper anonymization techniques, and conducting

analyses that are informed by Indigenous knowledge and
COﬂtGXTS.361’ 362, 367-369

Build Interoperable Data Systems

Alignment of vaccine coverage reporting requirements
across the country during the initial rollout of COVID-19
vaccines facilitated considerable progress in collaboration,
data standardization, and interoperability that allowed for
an expanded use of vaccination registries.379=372 However,
for other vaccinations, variations between provincial and
territorial registry systems, such as differences in data
collected, vaccine schedules, vaccination providers,
timeliness, and mechanisms for data entry, have consistently
posed obstacles to interoperability.314-373 For example,
requirements for reporting vaccinations to registries vary
between healthcare providers and vaccination settings
across jurisdictions.314

The main gap or opportunity would be an
interface with other electronic data systems
with other jurisdictions.

INTERVIEW PARTICIPANT
(MEDICAL OFFICER OF HEALTH)

There is an opportunity to expand upon pandemic
achievements using a federated data approach.3”% PHAC

is collaborating with provinces and territories on a proof-
of-concept for connecting vaccination registries by drawing
from existing work on standards, interoperability, and health
data stewardship. Improvements could facilitate the transfer
of vaccination records between jurisdictions to reduce
duplicative or missed vaccinations. Comprehensive vaccine
coverage data may help people living in Canada and their
healthcare providers to access vaccination records through
childnhood to adulthood, even as people move between
locations.23=315 Such systems could be further enhanced
to enable people to track and consent to vaccinations, as
well as receive digital proof of vaccination.3!2

Comprehensive vaccine uptake data also support vaccine
safety monitoring. Records that provide reliable information
about the specific vaccines received by individuals, including
lot numbers and administration dates, can help to promptly
investigate adverse events following vaccination. Accurate
vaccine administration data contributes to establishing how
frequently adverse events occur compared to the number
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of doses administered, which helps to determine how often
those events would normally be expected to happen. This

is important for detecting potential safety signals requiring
further investigation. Additionally, in the rare event that
recipients need to be contacted by a healthcare provider for
follow-up, such as in the case of an emerging safety concern,
having accurate and up-to-date vaccination records facilitates
efficient communication and ensures timely interventions can
be taken.34

Linked surveillance systems on vaccine-preventable diseases,
vaccine coverage, and vaccine safety can maximize the
impact of vaccination. For example, combining vaccine
coverage and vaccine-preventable disease data allows

for assessment of how effective a vaccine is at providing
protection against certain outcomes.314:374=376 Fyrthermore,
enabling connections between vaccination surveillance
systems with broader administrative data can allow for
comprehensive monitoring and evaluation of the impact of
vaccination programs. Internationally, Denmark and Norway
are two examples of countries with national registries that
feature linkages across a number of health record systems

to identify specific health outcomes, assess programs,

and monitor vaccine safety and effectiveness.3//=38 The
interconnected nature of the vaccination system also means
that surveillance of other indicators relevant to public health
can be valuable to supporting vaccination. Examples include
indicators relating to health equity, healthcare capacity, supply
chain and logistics, and human and financial resources.381.382

Use Interdisciplinary Research
to Understand Differential
Vaccine Coverage, Uptake,
\and Acceptance

In addition to data from provincial and territorial registries,
the federal government uses surveys to estimate national
vaccine coverage, inform promotion and education

initiatives, and satisfy WHO reporting requirements. Some
examples of national vaccination surveys in Canada are

the childhood National Immunization Coverage Survey, the
adulthood National Immunization Coverage Survey, the
Seasonal Influenza Vaccination Coverage in Canada Survey,
and the Survey on Vaccination during Pregnancy.3& These
surveys, done at regular intervals, provide an important
opportunity to obtain national estimates of vaccine coverage
and gain insights into knowledge, attitudes, and beliefs about
vaccines or vaccine-preventable diseases.

Methods used in these surveys often do not allow for
in-depth examination of intersecting sociodemographic
factors (e.g., income, immigration status) and their
relationship with vaccine uptake, access, knowledge,
attitudes, or beliefs.34 In addition, some national surveys may
not recruit a sufficient number of respondents to accurately
represent some populations, such as people whose first
language is not English or French, people living in the
Territories, and people living in institutions (e.g., correctional
or long-term care facilities).12%13%:312:385 Therefore, more
focused research is important to monitor vaccine coverage
and to assess specific and interacting regional or population
factors that contribute to vaccine acceptance (see text box
“Community-Led Development of a Comprehensive African
Nova Scotian and Black Vaccine Coverage and Attitudes
Database in Nova Scotia”).386=383

Academic researchers, non-profit and community
organizations, and public health authorities are key

players that may conduct these more focused studies.

For instance, the Enhancing HPV Vaccination in First

Nations in Alberta project (a joint effort involving University
of Calgary researchers, First Nations from six partnered
communities, and the Alberta First Nations Information
Governance Centre) used community-centred data collection
to understand barriers and facilitators of HPV vaccine uptake
in First Nations communities.390-392
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Community-Led Development
of a Comprehensive

African Nova Scotian and
Black Vaccine Coverage

and Attitudes Database in
Nova Scotia

In 2022, the Department of Health and
Wellness (DHW) for Nova Scotia collected
the largest-to-date vaccine coverage
dataset for African Nova Scotian and
Black populations in Nova Scotia using
IPF funding from PHAC. Partnering with
diverse community organizations, the
provincial government, research institutions
(Dalhousie University and the Canadian
Centre for Vaccinology [CCfV]), and local
leadership was central to the project’s
operations and structure.

The community-led survey received over
1,100 responses in 10 languages. It
informed COVID-19 vaccine coverage
estimates and assessed vaccine
knowledge, attitudes, and beliefs in historic
African Nova Scotian and Black, immigrant,
and refugee communities. While overall
intention to receive a vaccine was high, the
data suggested that anti-Black racism, as
well as mistrust and fears from the historic
mistreatment of Black populations, were
driving factors for those with low intention
to receive a vaccine.

An evaluation found that much of the
project’s success could be attributed to
Black experts and communities leading
development, coordination, and delivery.
Further, the work was grounded in
Africentric practices and aligned with

the “For Us By Us” approach in which
community facilitators lead engagements,
community voices are valued, and results
are shared back with communities. The
project further facilitated collaboration
between the DHW and the CCfV to explore
broader opportunities to improve African
Nova Scotian and Black health and well-
being in Nova Scotia. 281393

One of the challenges with comparing, synthesizing, and
analyzing surveys on vaccine knowledge, attitudes, and
beliefs is the inconsistent use of indicators between studies.
A more systematic approach, using frameworks and tools
validated by vaccination experts and tested in real-world
settings, is required to gain a robust understanding of the
determinants of vaccine uptake and acceptance, and to
monitor changes over time. For example, the WHO'’s Strategic
Advisory Group of Experts on Immunization has developed the
Behavioral and Social Drivers of Vaccine Uptake Framework,
which summarizes validated tools and indicators that may be
used to assess the factors affecting vaccine uptake in a given
population and to design, implement, and evaluate tailored
interventions.3%4 However, effective strategies to address
disparities in vaccine acceptance and uptake must consider
attitudinal and behavioural drivers concurrently with access
barriers. More research and tools are needed to assess the
prevalence and interplay of these factors.20%:395-397

Understanding where people are at in terms
of their intent to vaccinate, their behavior,
their understanding of the diseases, their
understanding of the vaccine — | think we
need to have a broad understanding of all
these pieces, otherwise we’re a bit flying in
the dark.

INTERVIEW PARTICIPANT
(MEDICAL OFFICER OF HEALTH)

Vaccination records and surveys may be limited in their ability
to identify critical differences across populations or to explain
how individual, community, and structural factors interact

to influence vaccine uptake. Answering these questions
requires interdisciplinary studies examining a range of factors
that support vaccination.22:251..39.399 Research in this field
has evolved over time to capture more complex systemic,
community-level, interpersonal, and individual factors, and

to integrate insights from a variety of different disciplines.4°
However, concerns remain that vaccine acceptance models
may not fully account for the interconnected influence of
culture, politics, and history, including structural determinants,
such as systemic racism, institutional practices, public
policies, and dominant social norms.4%0
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Many disciplines across the humanities and social sciences One way to support evidence-informed decisions is through
provide insight on factors influencing vaccine attitudes and actionable research intended to help develop, track, and
behaviour. For example, behavioural science could help improve vaccination policies and programs. This includes
inform how people may interpret and respond to certain types implementation research and evaluation to understand

of information or messaging and can enhance the design and the effectiveness of vaccine policies and programs. 48

evaluation of communications. Interdisciplinary approaches Implementation research can help assess interventions and
and methods are able to more closely explore societal apply policies and programs in diverse settings, considering
factors that influence the context surrounding vaccination. local factors influencing acceptability, feasibility, and scalability.”
These include anti-intellectualism, public trust, mis- and Human-centred design principles offer a complementary
disinformation, systemic discrimination, and the social and approach by facilitating co-design of vaccine interventions
cultural history of infectious diseases.80132.140,401-404 that meet the needs of people being vaccinated, healthcare

providers, healthcare organizations, and broader public health
systems.409=411 These forms of applied research can help public

Bolster Connections between health systems increase the reach and impact of vaccination
Research and Vaccination programs, as well as enable scaling up or sustainability,

i i itiag 411
P 0|I cy an d PI' 9 Cti ce especially when they are co-developed with communities.

We have an obligation to figure out where

we can have the biggest impact with
vaccines because we still don’t have
unlimited resources. So, | think there’s great
opportunity, but it also comes with a lot of
obligation to understand these vaccines better.

In addition to conducting robust vaccine surveillance and
research, it is essential that the evidence generated is able
to inform policy and practice decision making. Promoting
evidence-informed decision making is one of the core
principles of 1A2030.7 Various mechanisms can be used to
connect decision-makers with the best available evidence,
including through technical advisory groups.”-40® INTERVIEW PARTICIPANT

Research networks also have an important role to play (MEDICAL OFFICER OF HEALTH)

in knowledge generation and mobilization. This may be
particularly true during pandemics, when urgency drives

the process of developing and applying evidence. 9406 Incorporate community
For example, the Canadian Immunization Research Network Knowledge into Vaccination
(CIRN) is a network of over 100 investigators across Evidence syStemS

40 institutions that receives funding from PHAC. The
network facilitates collaborative research for decision-

making by working at the interface between clinical, Communities can leverage local knowledge, including insights
surveillance, and epidemiological research, and public from lived experience, culture, and tradition, to identify
health program evaluation.4%7 Their networks include opportunities to foster vaccine acceptance and increase
the Special Immunization Clinic Network that assesses vaccine access. The 2023 CPHO report also emphasized
and provides recommendations to individuals who have the importance of community knowledge for emergency
experienced AEFIs and the Canadian National Vaccine Safety preparedness and response and the need for systems that
Network that conducts active safety surveillance.4%? facilitate ongoing and meaningful partnerships. Community

knowledge provides context for data and can avoid further
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stigmatization arising from its interpretation by those outside
of the community.#!2 Explicit efforts need to be made to
integrate community knowledge into evidence systems.413
This can be supported through inclusion of and investment
in community-based data collection as well as participatory
and community-led research methods. For instance, in 2022,
Hotii ts'eeda, a support centre for patient-oriented research
in the Northwest Territories, hosted a three-day gathering

to explore Indigenous youth perspectives and develop
community-based resources and outreach strategies for
vaccination. Discussions were situated within the framework
of Indigenous health and wellness, social determinants of
health, value systems, and Indigenous knowledge.44

Indigenous data sovereignty means that First Nations,

Inuit, and Métis communities lead and have ownership

of the vaccination data collection and analysis process.
Communities have the right to hold ownership over their
knowledge, including traditions, cultures, and histories and
traditional Western evidence sources, like quantitative and
qualitative research data.#!® Acknowledging and respecting
Indigenous data sovereignty involves planning for consistent

and culturally safe methods for Indigenous self-identification
and data access, as well as addressing significant data gaps
for First Nations living off-reserve and Inuit and Métis Peoples
living outside of their home community.192:192

Some examples of community-determined principles for data
sovereignty are the First Nations principles of ownership,
control, access, and possession [OCAP® is a registered
trademark of the First Nations Information Governance Centre

(FNIGC)]; the Inuit Tapiriit Kanatami’s National Inuit Strategy
on Research; and the Manitoba Métis ownership, control,
access, and stewardship (OCAS) principles.87:198:416 Existing
data agreements between some Indigenous organizations and
provinces and territories facilitated the collection of COVID-19
vaccination data and public health response. However, such
agreements do not exist across many jurisdictions and for
many communities, and even where they do there remain
large gaps, such as the availability of distinction-based data
that reflect the unique characteristics, identities, and cultural
contexts of First Nations, Inuit, and Métis Peoples across
communities, including in urban settings.28.361,363
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SECTION

Medical and Digital Health Technology:
Purposeful and Adaptive Vaccine Technology

for Equity

Progress in vaccinology is ongoing, including
research and development of new vaccine
targets, formulations, delivery methods, and
platforms.417=419 This includes innovations for
routine and seasonal vaccinations as well as
those for emergency use during outbreaks or
pandemics. The COVID-19 pandemic accelerated
advancements in digital health and vaccine
technology, most notably the culmination of years
of research on mRNA and viral-vector based
vaccines as well as therapeutics, 167,168, 420-422

To ensure these advances contribute to population
health and health equity, it is important to engage
key players, including public health organizations
and communities, and integrate a focus on equity
throughout the vaccine development process.

Address Equity Gaps with
Evolving Vaccine Technology

New vaccines can help address health inequities by targeting
diseases experienced disproportionately among some
populations. For example, sexually transmitted and blood-
borne infections, including gonorrhea, disproportionately
impact certain groups, such as gay, bisexual, and other

men who have sex with men, who additionally experience
higher rates of antimicrobial resistant gonorrhea.423
Research is being conducted to determine whether existing
meningococcal vaccines could be leveraged to develop a
vaccine against gonorrhea.#24 There is also an unmet need
for vaccines to prevent many common hospital-acquired
infections (e.g., Clostridioides difficile), which often more
greatly impact older adults.#2>=42 More broadly, researchers
are exploring the potential for vaccines to address other
population health challenges, including conditions like
dementia, diabetes, substance use disorder, and cancer,
which also disproportionately affect populations facing
inequitiesl171—173, 428-431
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Improvements to existing vaccines could also lead to products
that improve duration of immunity, reduce the number of
doses required, provide alternative vaccine formulations

for those with allergies, or generate better immune
responses, especially in older adults or immunocompromised
individuals.432=434 For example, a more effective vaccine
against tuberculosis is a global public health priority.43>
While the national prevalence of tuberculosis in Canada is
low, it disproportionately impacts certain populations, such
as Indigenous communities. This is a result of historic and
ongoing colonial policies, including forced relocation, loss
of traditional lands, and the residential school system, which
have led to persistent structural, social, and economic
inequities.#36:437 While an existing vaccine, first introduced in
1921, has been used to prevent life-threatening tuberculosis
disease in infants and children, its effectiveness has been
limited and variable, particularly in adolescents and adults
who have the largest disease burden.438:433 Additionally, the
initial development and trials for this vaccine were, in 1933,
unethically conducted on First Nations children from the
Qu’Appelle reserves in southern Saskatchewan, contributing
to a history of medical mistreatment and discrimination.#40

The development of combination vaccines that protect against
multiple pathogens can reduce the number of required doses
and appointments, contributing to a supportive resource
environment (see Section 1).441:442 This is particularly
relevant for populations for whom this may be a barrier to
uptake, such as those with many children, living in rural

or remote areas, living with low income, or experiencing
homelessness.2!%:443 Novel vaccine delivery strategies,

such as oral vaccines, nasal sprays, and microneedle array
patches could reduce reliance on healthcare professionals
for administration, which may be important during pandemics
requiring rapid large-scale access.*3%:444:445 They also can
improve vaccine acceptability, for instance for people with

a fear of needles or communities that have experienced
medical discrimination. In addition to facilitating patient

comfort, needle-free administrations may offer additional
benefits by helping to reduce clinical waste or challenges
associated with maintaining cold temperature logistics.!/7-446
Other innovations (e.g., vaccines with longer shelf-lives or
less restrictive temperature requirements, super-insulated
storage containers) can also facilitate vaccine distribution,
particularly in rural and remote areas.*’ The durability of
vaccine products may be particularly important in the context
of climate change, as rising temperatures and an increase in
the frequency and severity of extreme weather events could
make maintaining proper storage and transport conditions
more difficult.151,304,448

New forms of vaccines, oral and nasal,
[have] removed some of the barriers in
terms of injectable vaccines. More people

in our organization or even in the community
can offer these vaccines.

INTERVIEW PARTICIPANT
(MEDICAL OFFICER OF HEALTH)

Establishing a diverse array of vaccine types (e.g., live-
attenuated, inactivated, mRNA) is fundamental for facilitating
innovation in both new and existing vaccines and delivery
methods. This diversity becomes especially crucial during
outbreaks of emerging vaccine-preventable diseases,

where there may be an urgent requirement for large-scale
production of new vaccines within tight timeframes.#49 As
part of public health emergency preparedness, the federal
government is responsible for negotiating contracts with
manufacturers to ensure rapid, secure, and priority access to
a sufficient supply of pandemic influenza vaccines produced
in Canada.%% A broader range of available vaccine products
not only accelerates response times, but also mitigates
dependence on single manufacturing sites and supply chains
(see text box “100 Days Mission”).418
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100 Days Mission

The 100 Days Mission, a project from

the Coalition for Epidemic Preparedness
Innovations, refers to the goal of being able
to produce safe and effective vaccines,
diagnostics, and therapeutics at scale for
global deployment within the first 100 days
of a pandemic. One of the key objectives of
this initiative is to use prototype pathogens
as guides to expand knowledge for

entire pathogen families. This supports
preparedness for unknown threats, referred
to as pathogen X. Based on an analysis of
priority pathogens with elevated potential
to cause pandemics, multiple vaccine
options will be tested in early clinical trials.
This proactive approach ensures that when
a new viral threat is identified, prototype
vaccines, based on existing, closely related
viruses, are available to be adapted using
rapid response platforms.4°1=493

Leverage Digital Health
Technologies for Efficient
Vaccine Uptake and Distribution

Digital health technologies have been used to aid with vaccine
awareness and decision making, including reminder/recall
systems, electronic consent for school-based vaccinations,
clinical decision support alerts to healthcare providers, as
well as interventions to share educational materials about
vaccines or combat mis- and disinformation.424=4% Recent
systematic reviews suggest that initiatives such as text
messages and social media interventions have shown some
promise in supporting HPV vaccination among adolescents
and influenza vaccination among pregnant people. 47458
More research is needed to understand the effectiveness

of these interventions, including how to adapt them for
relevance among diverse cultural groups. 304456, 459,460
Additionally, many of these digital health technologies need
sufficient human resource capacity to be effective. For
instance, the Done by 2 Program, led by the Saskatchewan
Health Authority, comprises an electronic vaccination
database and reminder system along with community
program builders who use the database to engage parents
or guardians of children under two years of age overdue
for vaccinations.#6! It is also necessary to ensure that the
application of these technologies does not widen the digital
divide between those who can and cannot access them. 462

For COVID-19 it was a new system for us
that complemented what our system had...
[it could send] reminders and people could
even book themselves into time slots. | think
that made a huge difference. It was more
client-oriented. If we had a system across
the board for all vaccines, that would be
quite helpful.

INTERVIEW PARTICIPANT
(MEDICAL OFFICER OF HEALTH)

Technological innovations may also contribute to robust

and resilient vaccine supply chains and distribution.
Digitally enabled supply chain infrastructure allows for an
accurate and proactive distribution of vaccines to where
they are most needed. For example, during the COVID-19
pandemic, PHAC developed an digital platform for supply
chain management, VaccineConnect, to manage vaccine
allocation, ordering, distribution, and inventory.463 Predictive
algorithms, data modelling, and analytics further automate
and inform strategies for demand forecasting. This ensures
that vaccinations can be completed efficiently, with minimal
wastage, which may occur if cold chain requirements are not
met.#64=466 Digital inventory and information management
systems are also needed at the provincial and territorial
level to reduce administrative burden of manual tracking

on healthcare staff.369
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Incentivize the
Development of Needs-
Based Vaccine Innovations

New technologies offer opportunities to improve population
health and address health inequities. In order to realize these
goals, it is necessary for the appropriate vaccine innovations
to be supported, and for resulting vaccine products to be
accessible to those who need them most. Without this,
innovations in vaccines can present challenges that have

the potential to exacerbate inequities.

The 1A2030 highlights needs-based innovation as a key area
of focus.” Such an approach requires strong mechanisms

to prioritize vaccine research and innovation according to
both global epidemiological trends and community needs,
with a particular focus on communities who have been
under-resourced. However, this can be a challenge because
commercial incentives and national priorities may favor
investment in some areas over others, with implications

both globally and domestically.#67=469 Alongside scientific
obstacles, systemic inequities in health funding and research
prioritization may impede progress in developing vaccines
for certain infectious diseases that disproportionately impact
some populations.#70=473

This issue is compounded by a global pharmaceutical
context where preventative products, like vaccines, have
historically made up a relatively small share of the market

compared to more profitable therapeutic treatments.#’4 Given
the importance of vaccination for public health, governments
and other funders have employed various strategies to promote
vaccine development for global, regional, and domestic
priorities.#”2 These may include “push” mechanisms, which
subsidize costs (e.g., regulatory vouchers, research funding),
and “pull” mechanisms, which increase demand (e.g., advance
purchase agreements, tax credits for sales).#72:476

Collaboration among countries, funders, industry, and academia
is paramount to incentivize the development of priority
vaccines.*7 Canada alone represents only a small share of
the global market, so pooling resources and collaborating with
other nations and non-governmental organizations that have
shared priorities can amplify impact and tackle challenges
more effectively.472:478 Moreover, such cooperation fosters the
exchange of expertise and accelerates research endeavours.
One approach is public-private partnerships, which involve
collaborations between the private sector, government, and/
or non-governmental organizations. There are various models
of public-private partnership for vaccine development, but it is
common for academic partners to undertake initial research
and innovation and then transfer this knowledge to a private
sector partner to test the vaccine and bring it to market.4/®
The Canadian vaccine against Ebola is a prime example of the
success of collaboration between government departments,
private industry, and international partnerships (see text box
“Partnerships in the Development of VSV-EBOV — Canada’s
Vaccine for Ebola”).
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Partnerships in the Development of VSV-EBOV —

Canada’s Vaccine for Ebola

Ebola is a viral disease that spreads through contact with blood and bodily fluids from an infected
person and has a high case fatality rate.*&° The breakthrough Canadian discovery and development
of the VSV-EBOV vaccine against Ebola was a collaborative effort involving PHAC, the International
Development Research Centre, the Canadian Institutes of Health Research, Global Affairs Canada, the
Department of National Defence, Public Safety Canada, private industry, and international partners. 48!
Initially developed by the National Microbiology Laboratory with funding from the Canadian Safety
and Security Program in 2006, it was licensed to biotechnology companies for clinical trials and
production in 2010.482=484 The success of the VSV-EBOV vaccine not only bolstered Canadian and
global preparedness against Ebola, but also showcased the importance of international cooperation

in the face of global health challenges.

Between 2018 and 2020, the vaccine was given to over 300,000 people in response to outbreaks

in the Democratic Republic of the Congo and other parts of Central Africa. Researchers estimated

that during these outbreaks the vaccine had been 97.5% effective at stopping Ebola transmission.

This was accomplished by implementing a large-scale ring vaccination scheme, a strategy involving
vaccinating close contacts of an infected person and contacts of those contacts.*& By 2021, VSV-EBOV
was pre-qualified by the WHO and, following a recommendation by the Strategic Advisory Group of Experts
on Immunization, a global stockpile was established to respond to outbreaks.

Public health organizations can leverage their knowledge of
population health to support needs-based prioritization.469:472
For instance, in 2015, the Government of Canada published a
set of priorities for research and development of new vaccines
based on the pathogens and diseases of greatest concern to
public health. This also included areas of focus for Canada’s
research community and vaccine industry to consider when
creating their strategies and work plans.#87 In the United
States, the Biomedical Advanced Research and Development
Authority hosts an annual industry day conference to increase
awareness of government medical countermeasure priorities
and encourages connections between the public and private
sector.488 At the international level, the WHO publishes
pathogen prioritization reports as well as preferred product
characteristics and target product profiles, which offer
detailed descriptions of desirable attributes for vaccines, to
promote the development of novel applications most relevant
to unmet public health needs, #8341

Canada has a history of making significant contributions

to vaccine research. However, throughout the COVID-19
pandemic, Canada has been dependent on other countries
for vaccine supply, as domestically there were few facilities
available to do end-to-end vaccine production, and none were
equipped to work with emerging technologies at population
scale or to scale-up rapidly.® In response, the Government
of Canada established the Biomanufacturing and Life
Sciences Strategy, which committed an initial $2.2 billion
over seven years through Budget 2021 to begin rebuilding
the life sciences sector, with an early focus on strengthening
domestic vaccine and therapeutic production capacity, in
addition to funding life sciences skills development, research
infrastructure, and robust clinical trials system.493 This
strategy has launched several key funding programs and
has made a number of investments, including the Canada
Biomedical Research Fund, the Biosciences Research
Infrastructure Fund, the Clinical Trials Fund, and the
Strategic Innovation Fund.494=496
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Embed Community
Engagement into the Vaccine
Development Process

In addition to developing mechanisms to integrate community
priorities into vaccine development, it is also necessary to
ensure that vaccine research includes and reflects diverse
communities. This is particularly important in the design

and conduct of clinical vaccine trials. Historically, vaccine
development has lacked appropriate community engagement
structures.#%7=4%2 However, some recent examples, including
HIV vaccine research and drug development for tuberculosis
and HIV, can inform better community inclusion in vaccine
research.20%=592 For example, both the Good Participatory
Practice: Guidelines for Biomedical HIV Prevention Trials and
the Good Participatory Practice Guidelines for Tuberculosis
Drug Trials offer a roadmap for inclusive community
engagement in research,203:504

Community leaders and representatives serve many important
roles, including enhancing research tools and frameworks
so that they are relevant, acceptable, and culturally
appropriate, resulting in improved participant recruitment
and retention.5%5=507 This can enable clinical trials that are
fair and accessible.*® Enrolling participants from diverse
social contexts and geographies, particularly those who
experience differential exposure, susceptibility, or access

to treatment for disease, may increase the applicability of
findings to real-world settings and produce higher quality
findings.29=511 Certain populations historically excluded
from clinical trials (e.g., pregnant people) also require
special consideration.®12=2> Community members engaged
in vaccine development research can additionally act as
trusted messengers for disseminating results and raising
awareness,206:510

When there is distrust, rebuilding trust in an
institution is next to impossible or will take
a long time. And that’s where peers come in.

INTERVIEW PARTICIPANT
(COMMUNITY ORGANIZATION)

For First Nations, Inuit, and Métis Peoples, vaccine research
requires attention to unique cultural, ethical, and sovereignty
considerations.2%%:216 This is necessary to address unethical
research practices perpetuated against Indigenous Peoples,
such as harmful medical experimentation and unethical
vaccine trials.8%:440 Furthermore, the over-research of
Indigenous communities by non-Indigenous researchers,
without ownership or reciprocity for community, undermines
trust and perpetuates harm.8%:517:518 Actively co-developing
the research process with Indigenous communities involves
seeking input and approval from appropriate governance
structures and recognizing the diversity and distinctions

of Indigenous populations and the importance of community-
specific factors.19

In addition to being a necessary component of truth and
reconciliation efforts, community engagement promotes
the sharing of power to address the root causes of health
inequities and acknowledges unique values and interests.
This approach prioritizes community voices in determining
who benefits from and is affected by research, including
the potential positive and negative outcomes. Achieving
these goals requires that community engagement is
prioritized as a long-term investment in trust and
facilitating lasting partnerships.5%?
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Strengthened Foundations of the Public
Health System to Support Vaccination

The full potential of innovations in vaccination
program and policies, evidence systems, and
technologies to improve population health and
well-being can only be accomplished by a public
health system with strong and nimble foundations.
This is particularly important in the context of
shifting disease, social, and economic contexts.
A supported public health workforce that can
effectively deliver vaccinations, a forward-
thinking approach to resource allocation, and
agile governance structures provide the solid
groundwork for optimizing vaccination.

Workforce Expertise and
Human Resource Capacity:
Provide Healthcare Workers
with the Tools and Resources
\to Support Vaccination

The primary provider of vaccinations varies across age
groups and jurisdictions and includes family doctors and
pediatricians, public health nurses (especially in school-based
programs or community health clinics), and pharmacists.
Healthcare workers more broadly play critical roles in
facilitating vaccination and are generally considered to be
highly trusted sources of information.52%:521 It is important

to support the accessibility, capacity, cultural competence,

knowledge, and vaccine uptake of vaccination providers and
other healthcare workers to ensure they are well positioned

to do this essential work.

We know that one of the most important
factors related to immunization uptake is
trust of the person who’s providing care.

If people don’t have a primary healthcare
provider, then there’s less opportunities

for a trusted person to talk to them about
immunization and provide that immunization
if they are behind.

INTERVIEW PARTICIPANT
(MEDICAL OFFICER OF HEALTH)

Millions of people in Canada do not have access to a

regular healthcare provider, such as a family doctor, general
practitioner, or nurse practitioner, which may negatively
impact patient outcomes, health equity, and access to
vaccination.®22=524 Challenges were exacerbated by the
disruptions of the emergency phase of the COVID-19
pandemic and contributing factors include a growing and
aging population, burnout among healthcare providers, and
a decline in the proportion of physicians choosing to practice
family medicine.523:525=527 Splving the primary care crisis will
take time, and as such, optimizing vaccination requires the
mobilization of a variety of trusted healthcare workers for all
aspects of vaccination delivery (see text box “Trusted Nurses
and Community Health Aides Work to Reduce Complacency
towards Vaccination in Northern Canada”). For example,

to support individuals experiencing homelessness, Inner
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City Health Associates in Toronto, employed community

health workers with lived experience, who supported the
development of vaccine resources and assisted clients in
navigating the healthcare system.28'.528 Additionally, in recent

years, there has been an expanded scope of practice for
certain providers, such as pharmacists, in some jurisdictions
to include vaccination,522:530

Trusted Nurses and Community Health Aides Work to Reduce
Complacency towards Vaccination in Northern Canada 531- 532

Nunatsiavut (“Our Beautiful Land” in Inuktitut) is an Inuit self-governing nation along Labrador’s

coast composed of five remote communities. The Nunatsiavut health team prioritizes an approach

to vaccination that aligns with the Inuit value of collective well-being, ensuring the protection of all
community members, including those who cannot be vaccinated. Community health aides, who are
local members and often know or speak Inuktitut, receive training as employees of the nursing program.
They assist with daily tasks like appointment and records management, obtaining informed consent,

and outreach.

To reduce vaccine complacency and misinformation, local government, health professionals, and
community members collaborate on regular events and campaigns. Intersectoral partnerships between
public health and education departments have resulted in a sustained, local workforce, which supports

continuity of vaccine promotion over time.

Nunatsiavut attributes much of their high childhood vaccine coverage to trust in public health nurses
and community health aides, with 100% coverage for routine vaccines for children under two years
of age, and over 95% coverage for hepatitis B and HPV for school-aged children.

Even when healthcare workers are not directly involved in
administering vaccines, their role in providing care at various
points in the life course creates opportunities for meaningful
discussions and education on vaccines. For example, the
Canadian Association of Midwives and the National Council
of Indigenous Midwives have made considerable efforts to
increase midwives’ knowledge of and skills in discussing
vaccines with clients.281.933.534 Thjs also included developing
tailored resources that adapt vaccine education materials to
reflect the values and approaches of the midwifery model

of care.53-936 To support healthcare providers in delivering
vaccinations or effectively discussing vaccines with their
patients, training related to vaccines and vaccination could
be made more accessible to a broader range of healthcare
workers in school and on the job.53/=%41 The Immunization
Competencies for Healthcare Professionals developed by
PHAC provides a framework for vaccination training, such

as the Canadian Paediatric Society’s Education Program for
Immunization Competencies.6'-242

Addressing the systemic challenges that healthcare workers
encounter is paramount for enhancing their capacity and
ability to provide quality care, including vaccination-related
efforts. High rates of staff turnover, particularly in remote and
northern communities, disrupt continuity of care and impact
the development of trusted relationships with community
members.243 Additionally, administrative burdens and time
constraints further hinder efforts to optimize care and
communication about vaccination.219:544:545 Qpportunities
to decrease system-level and administrative barriers
include electronic access to comprehensive patient records
and vaccination history, streamlining consent processes,
appropriate compensation for additional responsibilities,
and clear and concise vaccination schedule information,
particularly for adults.226.546,547

As described in Section 1, access to culturally safe
health care is a key component of creating supportive
vaccination environments. Interventions to address bias
and discrimination in the health system were detailed in
the 2019 CPHO report, with emphasis on actions to build

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024

Realizing the Future of Vaccination for Public Health



inclusive public health and healthcare systems at individual,
interpersonal, institutional, and population levels.”# Similar
approaches can be used to better equip vaccination sites
and healthcare workers to provide culturally safe and
trauma-informed care. This includes workforce diversity
initiatives, implementing cultural humility models, institutional
collaboration with communities, and ongoing and continued
conscious and implicit bias training.?4-117.126,199, 241
Continuing education and formal resources are required to
support healthcare workers in building cultural competency
to meet the needs of the communities they serve.

Vaccination providers have also reported a need for better
training and education on engaging in conversations

about vaccines with their patients, particularly in the

context of rapidly evolving technology and new vaccine
recommendations.299:248.549 Healthcare provider transparency
about potential side effects and vaccine safety surveillance
systems can increase trust and vaccine acceptance.?%?
Therefore, providing timely and concise information about
recent vaccine evidence as well as resources on effective
counselling strategies are important for preparing busy
healthcare providers to discuss vaccination with their
patients.20%:548:550 For example, motivational interviewing or
the use of decision aids, can enhance the role of healthcare
providers as trusted messengers of information and improve
vaccine uptake (see text box “Motivational Interviewing to
Support Conversations about Vaccination as Exemplified by
Quebec’s EMMIE Program”),51=554

Motivational Interviewing to
Support Conversations about
Vaccination as Exemplified
by Quebec’s EMMIE Program

Motivational interviewing (M) is a
person-centered communication strategy
designed to enhance an individual’s
internal motivation to change their
behavior. In the context of vaccination, Ml
aims to educate patients about vaccination
in a way that is tailored to their unique
needs and level of understanding, while
respecting their beliefs and remaining
empathetic. The technique is composed

of three core elements: fostering a
collaborative and empathetic atmosphere,
engaging individuals about perceived
motivations, and directing conversations
toward the desired behavioral changes. A
four-step MI-based framework to support
healthcare providers in leading vaccine
conversations includes engage, understand
their views, offer information, and clarify
and accept their decision.®®!

The Entretien motivationnel en maternité
pour I'immunisation des enfants (EMMIE)
is a provincial initiative to promote
childhood vaccination in Quebec.2®
Launched at the end of 2017, this program
implements the PromoVac strategy to
offer parents a personalized session
discussing vaccination by counsellors
trained in Ml during their hospital stay
following the birth of their child. The
EMMIE program’s evaluation revealed
that children whose parents received

the intervention were 10% more likely to
have complete vaccination coverage by
two years of age. In addition, evaluation
results showed an 11% increase in
vaccination intent and a 30% decrease
in reluctance to be vaccinated.®®' The
program also demonstrates high levels of
parent satisfaction, with 96% of parents
recommending it to others.%%6
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Since healthcare workers may act as role models for vaccine
acceptance, it is important to understand and support their
own knowledge, acceptance, and uptake of vaccines.>%/:9%8
Moreover, vaccination of healthcare workers is important
for infection control in care settings and preserving overall
system capacity. For instance, during the initial rollout of
COVID-19 vaccines, vaccine acceptance and uptake among
staff at long-term care facilities emerged as a significant
protective factor for residents.2%-60 |nterventions that
combine multiple methods, such as education, incentives,
and organizational policies are most effective to facilitate
healthcare worker vaccination, with particular attention to
those experiencing inequities.%61-564

Financing: Optimize

Resource Allocation with
Innovative and Comprehensive
Economic Analyses of
\Vaccination Programs

Investments in public health and prevention broadly

are understood to be cost-effective and are often cost-
saving.2%:%65 However, funding constraints and “boom and
bust” cycles of public health spending pose challenges

to implementing and sustaining long-term programming,
including vaccination.®® Public health decision-makers
must balance emerging or urgent public health issues
with optimizing ongoing vaccination programs to protect
population health, all while managing the often limited
resources available.%%6

The speed at which the changes are
happening, and new products are coming
out probably requires a more deliberate
process around how we assess and
implement these [vaccines] in a very
planned and predictable way.

INTERVIEW PARTICIPANT
(MEDICAL OFFICER OF HEALTH)

As technology advances and new, potentially more expensive,
vaccines are authorized for use, jurisdictions will need
to decide if and how to include these in publicly-funded

vaccination programs. In making these decisions,
policymakers must be equipped with evidence regarding

the cost-effectiveness of these vaccines and the
circumstances under which their deployment is most

suitable — whether for broad implementation or more
targeted use.®7 To facilitate timely decision making for
provincial and territorial vaccination programs, PHAC
expanded the mandate of the National Advisory Committee on
Immunization (NACI) in 2019 to include programmatic factors,
such as economic considerations, into its recommendations.
In 2023, NACI published guidelines for the economic
gvaluation of vaccination programs in Canada.?’

Economic evaluations are typically conducted for individual
vaccines upon their authorization. However, as the number of
available vaccines increases, jurisdictions will need to assess
publicly-funded vaccination programs as a whole to effectively
determine how best to integrate new vaccines. More holistic
analyses would entail comprehensively evaluating the
cost-effectiveness of the multiple vaccinations and delivery
approaches that together make up the recommended
schedule. Such analyses may help navigate the complexities
of vaccination program planning and resource allocation
amidst an expanding array of vaccine products,82-566

We need health economists who can look
at the financial impacts, because really
even the expensive vaccines are usually
pretty cost-effective compared to almost
everything else we do in health care.

INTERVIEW PARTICIPANT
(MEDICAL OFFICER OF HEALTH)

Additionally, while economic evaluations typically consider
the direct prevention of morbidity and mortality associated
with vaccination, the inclusion of broader social and
economic benefits of vaccination can provide a more fulsome
perspective. There is increasing recognition of the need to
include population health and other multisectoral impacts,
such as on antimicrobial resistance, economic productivity,
educational achievement, and ecological footprint in
economic evaluations.38-51.568 Additionally, region-specific
cost-effectiveness models may be useful in considering
differences in disease epidemiology as well as costs of
implementation and delivery between jurisdictions.6”
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An increasing number of economic models are taking into
consideration the disproportionate burden of infectious
diseases on certain populations to facilitate pursuing an
equity approach. Equity-informative economic evaluation is

a growing field to identify the differential health impacts of
vaccination programming and find strategies for narrowing
health equity gaps in cost-effective ways.?69 Decision-makers
may decide to invest in a particular approach to respond to
an important inequity, even if it means choosing a different
threshold for cost-effectiveness.?’ Researchers and decision-
makers can work together to establish the goals and values
most relevant to their context and to reflect those criteria in
their analyses.>! More research and work is needed in this area
to facilitate the use of equity-informed economic evaluations.

Despite the importance of economic evaluations as a tool
to guide vaccination decision making, there are significant
barriers to their widespread use. This includes limited
capacity and expertise in health economics in the public
health workforce, particularly for emerging methods, like
equity-informative and holistic program-level analyses.
Additionally, to support local or region-specific evaluation,
expertise in economic evaluation at these levels is needed.
However, this expertise is often not available, particularly
for smaller, less resourced jurisdictions.571-%72 Finally, the
utility of economic models is dependent on the availability
and quality of the data that they are built on. In particular, data
disaggregated by sociodemographic variables are required to
support equity-informative analyses (as discussed in Section 2).57!

Governance, Leadership, and
Engagement: Coordinate
Knowledge Mobilization,
Communication, and
Participation in Vaccination
\Policy Decision Making

Vaccination programs are a result of a complex
decision-making process that occurs in specific scientific,
sociopolitical, and economic contexts. They also reflect the
interests and priorities of many different key players and
institutions.®6¢ These factors may complement or compete
with each other, requiring thoughtful governance within
and across jurisdictions in Canada. A core challenge for

governance in Canada is the shared nature of the funding,
decision making, and delivery processes relating to vaccines.
Vaccination governance is further complicated by the dual
role of vaccines as both a public health tool and, increasingly,
an individual healthcare intervention, particularly as more
vaccines are developed for individuals with specific risk
factors versus the entire population.5”3

[Vaccination decision making] gets
complicated in terms of how you do it,
who does what, how is it shared, but

also who funds it, or who has the capacity.

INTERVIEW PARTICIPANT
(MEDICAL OFFICER OF HEALTH)

Despite some challenges, the involvement of multiple
jurisdictions in vaccination decision making also creates
opportunities for knowledge exchange and mobilization

to derive maximum benefit from lessons learned, best
practices, and program evaluations. Canada relies on a
series of networks, working groups, and committees to align
activities, share feedback, and reduce duplicative work about
vaccination across jurisdictions. Some examples include
NACI, the Communicable and Infectious Disease Steering
Committee and the Canadian Immunization Committee (CIC),
as part of the Pan-Canadian Public Health Network.%® Such
groups can be leveraged to support the exchange of best
practices and evidence to ensure everyone benefits from
knowledge gained across the vaccination system.

The National Immunization Strategy (NIS), established in
2003 and last updated in 2016, provides an overarching
framework to guide and align interjurisdictional vaccination
efforts across the country. The strategy’s priority areas and
objectives aim to increase vaccination rates, reduce vaccine-
preventable diseases, and enhance overall public health.574
A renewed NIS is expected to be published in 2025. The CIC,
a federal, provincial, and territorial committee, serves as a
national forum to implement the NIS and foster cooperation,
collaboration, and engagement on vaccination issues between
all levels of government.57

Throughout the COVID-19 pandemic, the CIC served as a
regular platform for sharing information and best practices,
ensuring that members were kept abreast of emerging
issues. It also provided tools, resources, research, and data

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024

Realizing the Future of Vaccination for Public Health



to support jurisdictional vaccine planning and rollout efforts.
This type of knowledge mobilization can also happen at local
and regional levels and through more informal structures,
such as communities of practice, where experts exchange
knowledge, offer expertise, bridge communication gaps,

and identify strategies to overcome challenges./6-578
Research suggests that communities of practice may support
organizational change, systems thinking, and team learning.5’6

Shared learning is important. What was
useful about community of practice sessions
was that the challenges we were facing
were often similar [to the] challenges that
others were facing as well.

INTERVIEW PARTICIPANT
(COMMUNITY ORGANIZATION)

Vaccination practices and programs vary across jurisdictions

as a result of provinces and territories tailoring programs

to their own needs, capacities, and budgetary contexts.?
These differences may include vaccination schedules

and vaccine eligibility, approaches for delivering vaccines,
promotion strategies, and data collection practices in vaccine
registries.>’2:58 This can sometimes create challenges for the
vaccination system as a whole.28! For example, when vaccine
promotion emphasizes the importance of not delaying routine
childhood vaccines and adhering to published schedules,
parents may question why programs differ between provinces
and territories if they are based on providing the best possible
protection. This may further pose obstacles for those moving
within or between regions.282 In addition to differences in
schedules for existing vaccines, newly approved vaccines may
be added to publicly-funded programs on different timelines
in some jurisdictions.283.984

Variation in COVID-19 vaccine eligibility across provinces

and territories contributed to frustration and confusion for

the public and for vaccine providers alike.!? As scientific
understanding and vaccine recommendations shifted rapidly,
changes and differences in messaging had a similar effect.!3/
When the rationale behind these differences is not adequately
and transparently communicated, it may undermine trust in

the public health system.'%:275 Governance structures that
facilitate close collaboration between jurisdictions along
with consistent, transparent, and accessible communication
of the scientific and programmatic reasons for decisions
support alignment across Canada while respecting
jurisdictional autonomy.2®

The public health system has a responsibility to reflect
Indigenous Peoples’ right to self-determination in public
health governance structures, including those related to
vaccination.®8%:58 This means supporting First Nations,
Inuit, and Métis leadership and communities in designing,
delivering, and managing their own vaccination programs
and services through self-governance and sufficient
resources and funding. It also requires inclusion for
Indigenous Peoples in vaccination policy development and
decision making to ensure that self-determination is not
undermined by the policies of non-Indigenous organizations
and governments.87:588 Article 71 of the United Nations
Declaration on the Rights of Indigenous Peoples Action

Plan calls for strengthening Indigenous engagement across
public health and healthcare systems by improving bilateral
mechanisms and linkages between federal, provincial, and
territorial officials and Indigenous representatives.'8 There
is not a universal governance model that will be applicable or
appropriate for all First Nations, Inuit, and Métis communities,
and governments at all levels have a responsibility work with
communities to support self-determination.®8® One example
of prioritizing self-determination in vaccination decision-
making was the COVID-19 vaccine rollout for First Nations in
Manitoba (see text box “Self-Determination through the First
Nations-led Integrated Vaccine Operation Centre”).

We just resourced the community and the
Indigenous health experts to make decisions
about how the rollout was going to work

for those communities and didn’t do it
necessarily the same way as we did for
non-indigenous communities. And that

was incredibly effective.

INTERVIEW PARTICIPANT
(MEDICAL OFFICER OF HEALTH)
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Self-Determination through
the First Nations-led
Integrated Vaccine
Operation Centre

Manitoba’s Integrated Vaccine Operation
Centre coordinated COVID-19 vaccinations
for all First Nations in Manitoba during

the COVID-19 pandemic. The Centre was
led by Ongomiizwin Health Services in
partnership with the Assembly of Manitoba
Chiefs, Southern Chiefs Organization,

and Manitoba Keewatinowi Okimakanak/
Keewatinohk Inniniw Minoayawin.

First Nations-specific data on vaccine
coverage for urban and on-reserve
populations was made available daily to
inform rapid programming decisions. In
alignment with Indigenous data sovereignty
principles, communities had ownership
and control of these data. On-reserve,
Indigenous-led clinics were established in
areas of greatest need and used traditional
practices to align with community values.

Additional factors that contributed to high
uptake included building trust through
quick mobilization and response, having
consistent cultural and science-based
messaging, expanding the definition of
healthcare workers to include traditional
healers, and leveraging existing partnerships
with community leaders. This First
Nations-led approach contributed to over
90% vaccine coverage for the primary
series of COVID-19 vaccines in First
Nations communities in Manitoba by
December 2022,589-591

Beyond engaging communities in vaccine rollout, evidence
and data collection, and development (as described in
Sections 1-3), an equity lens can be applied across
vaccination policy decision making. This can be facilitated
through exploring equity-focused vaccine delivery models in
partnership with communities and explicitly integrating equity
into decision making for the introduction of new vaccines.

Early and ongoing engagement of groups experiencing
inequities is needed to better integrate equity into vaccine
delivery systems.'26 One example of a tool to support this is
the COVID-19 Immunization Primary and Community Care
Mapping tool developed by the University of British Columbia,
which uses rapid engagement and consensus building
techniques with public health officials, primary care providers,
community organizations, and municipal and cultural leaders
in Western Canada to co-design solutions for improving
vaccine uptake.?% Meaningful community engagement
requires a robust social infrastructure that is supported

by long-term funding.!%2 Such resources are increasingly
important given the central role of community members and
organizations in responding across public health priorities.®

An illustration of the application of equity considerations to
vaccination guidance is NACI’s development of the Ethics,
Equity, Feasibility, and Acceptability (EEFA) Framework. This
framework provides a basis for systematically considering and
assessing issues that impact health equity in the development
of vaccine recommendations. As part of the framework, the
evidence-informed Equity Matrix Tool can be used to identify
potential inequities, reasons for their existence, and possible
interventions to reduce them.%%

The complexities of the vaccination system, from its shared
responsibilities to its intersectoral nature, can create logistical
and governance challenges. However, these circumstances
also offer valuable opportunities for innovation by featuring
diverse perspectives, strong networks and relationships, and
a shared dedication to optimize vaccination for public health.
When all components of the system are mobilized around
common goals with the evidence systems and resources

in place to facilitate successful and inclusive collaboration,
the full potential of vaccination for all people in Canada can
be realized.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024

Realizing the Future of Vaccination for Public Health



Way Forward

This report offers a vision in which gveryone it has the capacity to implement them equitably. Public

can experience the benefits of vaccination at health glso has a responsibility to show leadership m
integrating rights-based approaches to protect the rights

.a” stages of life. Investlng- In-our vgccmanon of Indigenous Peoples in Canada and fulfil commitments
infrastructure and leveraging vaccines as a to truth and reconciliation.
preventive tool will pay dividends across public

. . This report and Canada’s upcoming renewed National
health and healthcare systems by improving P P d

Immunization Strategy provide opportunities to further

the health of individuals and communities, this public health leadership role and come together
optimizing the use of health system resources, to collaborate across jurisdictions, sectors, and with
and contributing to global health security. communities to better prepare our vaccination system

for future demands. The following proposed actions can
We are at a pivotal moment in time to realize the full be taken across the vaccination system to help catalyze
potential of vaccines, with key lessons learned from the these efforts and move toward realizing the vision set
COVID-19 pandemic and other infectious disease outbreaks forward in this report.

(e.g., mpox, measles), as well as promising new technologies
on the horizon that could address a wider range of illnesses. . .
However, there are important challenges that must be Guide Sustainable Investments
addressed. These encompass structural barriers that impact il'l Vaccination

access to vaccines, digital environments that enable the
spread of mis- and disinformation, and competing priorities
for funding at a time of increasing population needs and
stretched resources.

Resource constraints and competing priorities can make
it difficult to prioritize prevention over response. In
particular, given limited public health budgets, it may be

As part of the health system focused on preventing disease, challenging for decision-makers to add costly new vaccines
promoting health, and advancing equity, public health has a to publicly-funded vaccination programs. Without a plan to
crucial role to play to strengthen the network of organizations,  adapt funding models for these innovations, we may miss
processes, and resources that make up our vaccination key opportunities to improve population health and address
system. Maximizing the impact of vaccination requires strong inequities. Being able to concretely describe and forecast the
public health leadership to set priorities, make future oriented economic, social, and health impacts of vaccination will help
decisions, and foster efficiency, inclusivity, and transparency. to demonstrate the value of vaccines and plan for the future.
The public health system will need to be ready to take Additionally, it is important to assess public health system
advantage of emerging vaccine technologies and ensure performance to identify opportunities for improvement.
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Performance indicators and annual reporting practices
specific to vaccination can support adapting programs and
policies to an evolving vaccination landscape and guide
resource allocation.

Investment in improving public health infrastructure to deliver
vaccines is an ongoing priority. This includes information
technology, program evaluation, and workforce capacity

and expertise. The public health workforce has been under
considerable pressure due to under resourcing and the

need to respond to increasingly frequent public health
emergencies. Vaccination may be one of many responsibilities
of public health workers, such as public health nurses in rural

Actions

and remote areas who provide a diverse range of services to
support community health. It is important to provide workers
with sufficient resources and infrastructure to do their jobs.
At the same time, opportunities to leverage a diverse range
of health and non-health professions, such as community
health workers, need to be explored.

Additionally, sufficient and consistent funding is necessary to
tailor and adapt approaches for populations not well served by
traditional vaccine delivery methods. Meeting the vaccination
needs of these groups is critical for achieving the coverage
required for community immunity for some vaccines.

e (Conduct evaluations of entire publicly-funded vaccination programs to plan for the future and
ensure they contribute to achieving public health objectives (e.g., proactive economic evaluations
that consider current and potential future child and adult vaccine schedules and integrate equity
considerations, effectiveness analyses of vaccination schedules).

e |nvest in information technology infrastructure to modernize the vaccination system, including
supporting comprehensive data and evidence systems, digital consent processes, and supply

chain management.

e Bolster capacity of the public health workforce for vaccination, including by leveraging a range
of professionals and by training and recruiting trusted community health workers.

e Equip the public health workforce with the tools they need to effectively facilitate and deliver
vaccination (e.g., on-the-job and academic training, digital infrastructure).

e Allocate funding for evaluating and improving vaccination programs delivered across the life
course. This includes setting equity targets for vaccine coverage as well as sustaining and scaling
up programs that work to close equity gaps (e.g., community- and school-based vaccination and
programming, integration with other health services).

e Provide resources to uphold First Nations, Inuit, and Métis Peoples’ right to self-determination,
and support Indigenous communities to develop vaccination approaches and interventions tailored

to their needs.
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Strengthen Vaccination
Data and Evidence Systems
to be Responsive, Inclusive,
and Connected

Effective vaccination programs and policies require data
and evidence that is timely, comprehensive, relevant, and
accessible to decision-makers and communities. As the
vaccination and population health landscapes evolve, so
too must evidence systems. This means adapting to new
research, technological innovations, and advanced data
collection and analysis tools. It also requires strengthening
the research-to-practice continuum by improving linkages
between research and surveillance, programs, decision-
makers, and the communities they serve.

The vaccination system needs to work for everyone.
Comprehensive evidence and disaggregated data are
required to respond to community priorities and to evaluate
the impact of vaccination programs and policies. An inclusive
evidence base involves integrating community knowledge
while honouring principles of data sovereignty.

The COVID-19 pandemic and other recent health
emergencies have highlighted the importance and
challenges of collecting, sharing, accessing, and using
health data. Calls for improved data interoperability

across the public health system have been ongoing,
including for vaccine registries. Despite historic efforts

on this key priority, there are still barriers to interoperability
of registries and other data systems.

Respecting commitments made following the COVID-19
pandemic, including via the Working Together to Improve
Health Care for Canadians Plan and the joint federal,
provincial, and territorial Action Plan on Health Data and
Digital Health, it is time to mobilize expertise, innovation,
and collaboration to modernize Canada’s data systems.

Actions

Accelerate the advancement of
interoperable vaccination data
systems, including vaccination
registries, through the development
of common standards for data
collection, sharing, and use.

Strengthen public health surveillance
and facilitate linkages with health
administrative data to monitor

the impact of vaccination at the
population level.

Incentivize research that fills critical
evidence gaps, particularly those that
support vaccination programs and
policies across the life course, as well
as those that explore the sociocultural
contexts that influence trust in
institutions and vaccination.

Develop, validate, and apply equity-
informed methods and indicators

to measure and understand the
intersections between vaccine access,
acceptance, knowledge, attitudes, and
beliefs across the life course.

Prioritize Indigenous data sovereignty
in surveillance and research systems,
including facilitating the availability of
appropriate data for decision making.

Establish mechanisms to support
community-driven research and data
collection and integrate community
engagement, knowledge, and methods
into interdisciplinary vaccination
gvidence systems.
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Embed and Expand
Collaboration Mechanisms
for the Vaccination System

Collaboration is a core strategy for maximizing expertise
across the vaccination system. Canada’s federated

system allows jurisdictions to tailor vaccination programs
according to their needs. However, the resources and
capacity to evaluate vaccination programs or forecast

future demands may not always be available, especially for
smaller jurisdictions, including First Nations, Inuit, and Métis
communities and governments. Exchanging knowledge and
skills across jurisdictions and sectors facilitates opportunities
to better optimize vaccination and support self-determination.

Public health expertise can be used to help advance vaccine
innovation. This includes understanding who is most impacted
by infectious diseases and how best to meet population needs
for vaccination. Clear and effective mechanisms are required
to prioritize the integration of public health perspectives

into vaccine research and development. Public health can
collaborate to find upstream solutions to challenges that
crosscut sectors, such as digital health literacy, mis- and
disinformation, and public trust in science.

Communities play essential roles in tailoring programs

and communications, identifying research priorities, and
collecting and contextualizing disaggregated data, among
other activities. Developing robust collaboration mechanisms
supported by long-term funding to maintain relationships
with community leaders and organizations can help embed
community engagement as a key component within the
vaccination system.

Canada can also demonstrate ongoing leadership on
global health security and other shared priorities through
international partnerships. Both global and domestic
collaboration showed many strengths during the COVID-19
pandemic, and the strengthened relationships and
governance mechanisms from this period continue to
evolve, fostering a more responsive system.

Actions

Develop and enhance processes for
exchanging knowledge, skills, and
expertise relevant to vaccination across
federal, provincial, territorial, local,

and Indigenous jurisdictions (e.g.,
economic and program evaluation,
communication strategies).

Work across jurisdictions and sectors
(e.g., education, technology) to
conduct and coordinate evidence-
informed vaccination communications,
build science and digital literacy, and
counter mis- and disinformation.

Strengthen intersectoral mechanisms to
integrate public health considerations
into domestic and international vaccine
innovation and investments.

Demonstrate a commitment to
self-determination in vaccination
governance systems and include
strong Indigenous representation
where there is potential impact on
Indigenous Peoples.

Implement approaches that facilitate
ongoing community engagement and
incorporate community perspectives
into vaccination program and policy
decision making.

Support international governance
structures and relevant agreements
involving vaccines that contribute to
global health security and address
shared challenges, including One
Health, health inequities, and
pandemic preparedness.
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APPENDIX A ?s

An Overview of Roles and Responsibilities
in Canada’s Vaccination System

The Public Health Agency of Canada (PHAC) is
responsible for coordinating bulk procurement of
publicly-funded vaccines, ensuring security of the
vaccine supply, monitoring post-market vaccine
safety and effectiveness, assessing vaccine
coverage, developing vaccine recommendations,
promoting vaccines through public communications
and engagement, and producing educational and
clinical guidance for healthcare providers (e.g.,
the development of Immunization Competencies
for Health Professionals).2%:61.62 PHAC manages
the National Emergency Strategic Stockpile, which
contains select vaccines as well as other medical
countermeasures.® In addition, PHAC monitors

and provides policy guidance on the delivery of the
Pan-Canadian Vaccine Injury Support Program.594
Many of these activities are done in collaboration with

provinces and territories or other federal departments.

PHAC is also the secretariat for two vaccine-related external
advisory bodies. The National Advisory Committee on
Immunization (NACI) is Canada’s National Immunization
Technical Advisory Group, which is a group of experts
responsible for providing independent, evidence-informed
advice on issues related to vaccination and vaccines.%%
NACI consists of independent experts who provide ongoing
medical, scientific, and public health recommendations related
to vaccines approved for use in humans in Canada.?%-5%
NACI’s advice is considered by provincial and territorial
decision-makers to inform vaccination programs as well

as by healthcare providers who recommend or administer
vaccines to patients. The Committee to Advise on Tropical
Medicine and Travel (CATMAT) provides evidence-informed
guidance for healthcare professionals on matters related to
tropical medicine and travel health, including vaccinations for

international travellers.®? Typically, vaccines recommended
for travel that are not part of routine programs are not
publicly funded in Canada, but are available for purchase.
As new evidence becomes available, PHAC synthesizes the
recommendations of NACI and CATMAT and updates the
Canadian Immunization Guide, to provide comprehensive
vaccine information for healthcare providers.%?

In addition to NACI and CATMAT, PHAC provides secretariat
support for several governance groups to support collaboration
at federal, provincial, and territorial levels on vaccination. This
includes the Communicable and Infectious Disease Steering
Committee, responsible for supporting a more integrated
national approach to communicable disease prevention

and control .59

Health Canada is the sole authority responsible for the
approval, licensing, and regulation of vaccines for human
use under the Food and Drugs Act and Food and Drugs
Regulations. Before a vaccine is approved in Canada,
Health Canada conducts a rigorous scientific review of

its safety, efficacy and quality. An authorization is only
issued when benefits of the vaccine outweigh the risks

of its use. Following authorization, Canada has a robust and
well-established vaccine safety surveillance system involving
Health Canada, PHAC, provinces and territories, and vaccine
manufacturers.5?

Although vaccine recommendations are made at the federal
level, provinces and territories hold the primary responsibility
for matters related to the administration and delivery of
healthcare services, including vaccination programs. Once a
vaccine is approved, provinces and territories are responsible
for decisions regarding if and how vaccines are included in
publicly-funded vaccination programs in their jurisdictions.5%:62
The majority of these vaccines are paid for by provinces and
territories and acquired through a bulk purchasing program
coordinated by PHAC, but some may be purchased directly
from manufacturers by individual jurisdictions. Provinces and
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territories consider NACI’s advice (some provinces also have
their own advisory bodies), but determine their vaccination
programs and policies based on their unique circumstances,
including epidemiology, demographics, barriers to access,
vaccine delivery mechanisms, and budgets, among

other considerations.>%-5% As a result of these diverse
factors, recommendations and schedules vary across

the country. Programs may be designed for the general
population or geared more to those at higher risk of infection
or severe outcomes. Provincial and territorial governments
are additionally accountable for maintaining vaccination
records, tracking vaccine coverage and safety within their
jurisdiction, conducting public education and engagement
(e.g., campaigns, information, professional training, guidance
on vaccines), providing direction to healthcare providers

for reporting adverse events following vaccination, and
monitoring and evaluating vaccination programs.®®

Vaccines are administered by trained healthcare workers.
Locations where vaccines can be given may vary between
communities and include public health clinics, physician and
nurse practitioner practices, schools, pharmacies, community
health centres, and nursing stations. Local public health
authorities may implement vaccination programs, distribute
vaccines, and work with healthcare providers and community
organizations to facilitate awareness and outreach initiatives.
Further, local public health authorities assess reports of
adverse events following immunization and monitor vaccine
coverage in their jurisdiction.5

Community-based organizations bolster the work of
governments, public health, and healthcare providers
through meaningful community engagement, building
trust, and enhancing the reach of vaccination efforts.

They support community-driven and tailored initiatives

to promote equitable access to vaccines by leveraging
their networks and knowledge of community needs. 28!
Professional health associations, such as the Canadian
Nurses Association, the Canadian Paediatric Society, and
the Society of Obstetricians and Gynaecologists of Canada,
develop clinical practice guidelines, ongoing training and
education, and tools and resources tailored to the needs
and roles of their members.2%9=601 National organizations,
such as the Canadian Red Cross, also provided clinical and
non-clinical support to vaccine operations during the early
rollout of COVID-19 vaccines.54

First Nations, Inuit, and Métis authorities are in different
stages of developing health governance agreements with
provincial, territorial, and federal governments, to take on the
leadership of design, delivery, and management of healthcare
services for their communities. This also encompasses
community-led vaccination programs, including by urban
Indigenous populations.3-65 However, there are jurisdictional
challenges and gaps in vaccination for First Nations, Inuit,
and Métis populations due to the division of responsibilities
between the different levels of government. For instance,
Indigenous Services Canada provides funding and health
services for First Nations people living on-reserve and Inuit
communities. These health services supplement those

that are provided by provincial and territorial governments.
There are not equivalent dedicated federal programs for

First Nations living off-reserve, Métis communities, or urban
Indigenous populations.83:87

There are other actors crucial to various aspects of Canada’s
vaccination system. Federal government departments

with vaccination-related research, policy, and operational
considerations include National Defence and the Canadian
Armed Forces; Immigration, Refugees and Citizenship
Canada; Public Services and Procurement Canada;

Global Affairs Canada; Correctional Services Canada; and
Innovation, Science and Economic Development Canada.®®
Pharmaceutical companies and biotechnology firms develop,
manufacture, run clinical trials for, distribute, and monitor
vaccine products. Academic institutions are pivotal in
conducting research, supporting the Canadian evidence base
on vaccination, and educating and training future scientists,
healthcare professionals, and policy makers. Additionally,
logistics and transportation providers contribute to the
distribution and storage of vaccines across the country.
Canada also works with international partners, like the

WHO and the Pan American Health Organization, on vaccine
effectiveness and safety monitoring as well as surveillance
of vaccine-preventable diseases.6%:602.603 At the global level,
there are several relevant international health agreements
that guide vaccination goals (see text box “The International
Policy Landscape for Vaccination and Infectious Diseases”).
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Several global health governance tables and agencies have strategic goals to collectively improve and
protect worldwide population health. Commitments within these agreements include reducing the global
spread of infectious disease through surveillance and vaccination.

Immunization Agenda 2030 (1A2030): 1A2030 is a global vision for vaccines and vaccination
co-created by countries and development partners and endorsed by the WHO. This strategy provides
the framework to tackle key issues related to vaccination in all countries. The main goal is a world where
everyone, everywhere, at every age, fully benefits from vaccines to improve health and well-being. It is
guided by being people-centred, country-owned, partnership-based, and data-driven.”

The International Health Regulations (IHR): The IHR is a key international health instrument rooted
in the WHO Constitution. The IHR was established to prevent and manage the international spread of
disease. Additional recent amendments to build in key lessons from global health emergencies require
that all countries have the ability to detect, assess, report, and respond to public health threats and
strengthen global preparedness.6%4:605

The Pandemic Agreement: In December 2021, the 194 WHO member states, including Canada,
agreed to create a new international pandemic instrument to enhance global health security against
disease outbreaks. The proposed agreement will set principles, priorities, and objectives for pandemic
preparedness, focusing on building resilience; supporting prevention, detection, and responses to
outbreaks; better ensuring equitable access to countermeasures; and enhancing global coordination. The
agreement seeks to foster high-level political commitment, an all-of-government and whole-of-society
approach, and sustained political and financial investment both domestically and globally,86607
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A Snapshot of Vaccine Coverage in Canada

Figure 6: A Snapshot of Vaccine Coverage in Canada?? 122130

Children (2021)*
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Note: These are examples and may not represent

all vaccines received throughout an individual’s lifetime.
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Figure 6 Notes

Percentages have been rounded up/down to nearest whole number.

1 Chlldren by 2 years of age:

Source: Public Health Agency of Canada. Highlights from the 2021
Childhood National Immunization Coverage Survey (cNICS). Government

of Canada; 2023.

Weighted coverage estimates based on parental records and/or healthcare
provider records and/or provincial immunization registry data (registry data
for Prince Edward Island and Manitoba only).

Coverage estimates indicate the proportion of children who were vaccinated
by their second birthday.

Number of doses by second birthday: Polio > 3; Measles > 1;

Mumps = 1; Rubella > 1; Meningococcal type C > 1-2; Varicella > 1;
Rotavirus > 2; Pneumococcal > 3-4; Hepatitis B > 3; Tetanus > 4;
Pertussis > 4; Diphtheria > 4; Haemophilus influenzae type B > 4.
2Meningococcal type C: Coverage estimated for meningococcal C

by a 2-dose program in British Columbia, Alberta, Yukon, and

Northwest Territories; 1-dose program in all other provinces/territories.

3 Rotavirus: Coverage estimated by a 2-dose program of rotavirus vaccine
in British Columbia, Alberta, Manitoba, Saskatchewan, Quebec, Ontario,
Prince Edward Island, Newfoundland and Labrador, Yukon, and Northwest
Territories. Coverage estimated by a 3-dose program New Brunswick.
Rotavirus uptake will be assessed for Nova Scotia and Nunavut in the next
cycle of the cNICS.

4 Pneumococcal: Coverage estimated by a 4-dose program

in Northwest Territories and Nunavut; 3-dose program in all

other provinces/territories.

5 Hepatitis B: Coverage estimates were limited to jurisdictions where

a 3-dose program for infants was in place as of March 1, 2021

(British Columbia, Quebec, New Brunswick, Prince Edward Island, Yukon,
Northwest Territories, and Nunavut). Children were considered vaccinated
if they received the number of doses recommended by the child’s
province/territory of residence.

6 Adolescents, aged 12-17 years:

Sources: Public Health Agency of Canada. Highlights from the 2021
Childhood National Immunization Coverage Survey (cNICS). Government

of Canada; 2023; Public Health Agency of Canada. Canadian COVID-19
vaccination coverage surveillance system (CCVCSS) report. Ottawa:
Government of Canada; July 12, 2024. https://health-infobase.canada.ca/
covid-19/vaccination-coverage/

Weighted coverage estimates based on parental records and/or health

care provider records and/or parental recall and/or provincial immunization
registry data for Prince Edward Island and Manitoba. Coverage was
determined for at least 1 dose of human papillomavirus (HPV) and hepatitis
B vaccines because parental knowledge was used. As some provinces and
territories request parental consent only once for the entire vaccine series,
parents may be unable to specify the number of doses received.
Tetanus, diphtheria and acellular pertussis (Tdap) booster (1 dose):
Coverage estimates indicate the percentage of adolescents who were
vaccinated by their 17" birthday. In Quebec one dose Td is recommended
in the third year of high school.

8 Meningococcal type C (1 dose): Coverage estimates indicate the
percentage of adolescents who were vaccinated by their 171 birthday. Booster
dose since eleventh birthday for all provinces and territories except Northwest
Territories. In this territory, the meningococcal vaccine is administered in
grade 12 only to those attending post-secondary school out-of-territory.

9 Hepatitis B (> 1 dose) and ' Human papillomavirus (> 1 dose):
Coverage estimates indicate the percentage of adolescents who were
vaccinated by their 141 birthday.

11COVID-19: Among adolescents aged 12-17 who received at least one
dose of an approved COVID-19 vaccine.

12 pregnant people:

Source: Public Health Agency of Canada. Results of the Survey on
Vaccination during Pregnancy 2021. Government of Canada; 2022.

13 pertussis: Implementation of a publicly funded vaccination program
against pertussis began in jurisdictions starting in April 2018 with complete
implementation as of April 2022. The pertussis vaccine was not yet publicly
funded for pregnant women in Ontario at the time of data collection for the
2021 Survey on Vaccination during Pregnancy.

4 Influenza: Women who gave birth between December 1%, 2020 and
March 18t 2021 for influenza. Only mothers who knew if they had been
vaccinated (n= 1,577 in 2021) are counted in these calculations.

15Adults, aged 18 years and older:

Sources: Public Health Agency of Canada. Adult National Immunization
Coverage Survey (aNICS): 2023 Results. Government of Canada; 2024,
Public Health Agency of Canada. Canadian COVID-19 vaccination coverage
surveillance system (CCVCSS) report. Ottawa: Government of Canada;

July 12, 2024. https://health-infobase.canada.ca/covid-19/vaccination-
coverage/; Public Health Agency of Canada. Seasonal Influenza Vaccination
Coverage Survey (SIVCS): Highlights from the 2023—-2024 Seasonal Influenza
(Flu) Vaccination Coverage Survey. Government of Canada; 2024.

The 2023 adult National Immunization Coverage Survey (aNICS) asked
respondents if they have ever been vaccinated for 11 routine vaccines given
to adults, vaccines given during childhood, COVID-19, seasonal influenza,
and MpoX vaccines, though number of doses received was not available.

16 COVID-19: Among adults 18 years and older who received at least

one dose of an approved COVID-19 vaccine.

17 Tetanus: Tetanus vaccine received in the last ten years among adults

18 years and older.

18Varicella: Among adults younger than 50 years of age.

19 nfluenza: Among adults 18 years and older who received the influenza
vaccine during the 2023—-2024 influenza season.

20 pertussis: For adults, 18 years and older, the pertussis booster is given
in combination with tetanus and diphtheria (Tdap) in Canada. Pertussis
vaccination refers to a pertussis-containing vaccine received in adulthood.
2 ppeumococcal: Among adults aged 18 to 64 years with at least 1 chronic
health condition and all adults aged 65 and older (50 and older in Nunavut), or
all respondents who were current smokers at the time of the survey.

2 0lder adults:

Sources: Public Health Agency of Canada. Adult National Immunization
Coverage Survey (@NICS): 2023 Results. Government of Canada; 2024,
Public Health Agency of Canada. Canadian COVID-19 vaccination coverage
surveillance system (CCVGSS) report. Ottawa: Government of Canada;

July 12, 2024. https://health-infobase.canada.ca/covid-19/vaccination-
coverage/; Public Health Agency of Canada. Provincial and Territorial Routine
Vaccination Programs For Healthy, Previously Immunized Adults. Government
of Canada; 2024. Public Health Agency of Canada. Seasonal Influenza
Vaccination Coverage Survey (SIVCS): Highlights from the 2023-2024
Seasonal Influenza (Flu) Vaccination Coverage Survey. Government

of Canada; 2024.

2 COVID-19: Among adults 65 years and older who received at least

one dose of an approved COVID-19 vaccine.

2 nfluenza: Among adults aged 65 years and older, who received the
influenza vaccine during the 2023-2024 influenza season.

% ppneumococcal: Among adults 65 and older (one dose).

2 Shingles (Herpes zoster): Among adults aged 50+ who received

at least one dose of the vaccine; The herpes zoster (shingles) vaccine is
publicly funded in Ontario for individuals 65—70 years of age; in Quebec for
individuals aged 80 years and over; in Prince Edward Island for individuals
aged 60 years and over; in Yukon for individuals 65—79 years of age.
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APPENDIX C

Methodology
| Process

The 2024 Chief Public Health Officer of Canada
(CPHO) Annual Report was drafted based on a
review of the best available evidence, including
academic research, guidance from expert advisors,
and engagement with public health, First Nations,
Inuit, Métis, and community experts. Where
possible, Canadian research and representative
data were prioritized.

The evidence was identified through the
approaches summarized below.

LReview of Scientific Evidence

e The Public Health Agency of Canada (PHAC)
commissioned the McMaster Health Forum to complete
a rapid evidence profile to answer the question: “What
do we know from the best-available evidence about
the impacts of different vaccine delivery approaches
Or programs on vaccine access, uptake, program costs
and efficiency and patient and provider experiences?”.
Four electronic databases: (COVID-END Inventory, Health
Systems Evidence, HealthEvidence, and PubMed) were
searched for existing evidence syntheses published
within the last ten years (up to March 18, 2024) and
included literature published in English or French.

At the request of the Office of the CPHO (OCPHO), PHAC
also commissioned updates to the following reviews:

e (COVID-19 vaccine mandates and their relationship
with vaccination intention, psychological reactance,
and trust: a rapid behavioural evidence synthesis
(updated March 27, 2024 by the Ottawa Hospital
Research Institute)

e Rapid Review Update 1: What is known
about parents’ considerations for vaccine
uptake for children and adolescents? (updated
February 14, 2024 by the National Collaborating
Centre for Methods and Tools)

e Rapid Review Update 1: What is known about
reasons for vaccine confidence and uptake in
populations experiencing inequities? (updated
February 14, 2024 by the National Collaborating
Centre for Methods and Tools)

e FEvidence brief on attitudes and acceptance of
COVID-19 booster doses in Canada (updated
February 9, 2024 by PHAC)

Several evidence reviews were conducted by the
Vaccination Behaviour and Confidence Team at PHAC,
including “Immunization strategies to increase vaccine
uptake among people experiencing homelessness,
people who use drugs, and people with severe and
persistent mental iliness”; “Communicating effectively
about vaccination”; and “Vaccination among Black
Populations in Canada”. Reviews were scoping in
nature, with supplementary grey literature and used
PubMed, Embase, SCOPUS, and PsycINFO databases.

Ongoing literature searches by OGPHO, completed by
report sub-topics as needed in English and French,
using online databases, such as Medline and Scopus.
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PUbliC Hea“h Reports and Other were identified through reviewing scientific and grey literature,

. and engaging with internal and external experts and partners.
Grey therature The OCPHO also sent a request for volunteers to the Regional
Medical Officer and Liaison Network at Indigenous Services
¢ 0Ongoing and frequent literature searches completed by Canada. Targeted interview requests were made to ensure
OCPHO to find grey literature and public health reports representation from a diversity of settings across Canada.
on vaccination from trusted sources, such as public
health organizations (e.g., World Health Organization,
Pan American Health Organization) and government
publications (e.g., federal, provincial/territorial,
municipal, and Indigenous governments).

The engagement process also comprised targeted
engagements with the Assembly of First Nations, Inuit Tapiriit
Kanatami, the Métis National Council, the Manitoba Métis
Federation, the Native Women'’s Association of Canada, the
Canadian Indigenous Nurses Association, and the Ontario

¢ |dentification of applied public health examples and Federation of Indigenous Friendship Centres.

case studies through engagement with external public
health and vaccination experts.

e Policy, grey literature, and applied examples scan l Limitations

conducted by a PHAC internal reference group
consisting of analysts and individuals with vaccination

expertise from regional offices. Scope and literature search
The 2024 CPHO Annual Report explores a vision for the
Engagements and Key optimal future of vaccination for public health in Canada.
. Vaccines and vaccination are large fields, with research and
Informant InterVIews practice that cross a number of academic and professional
disciplines. Since the purpose of the report is to provide
e Atargeted engagement process, completed by OCPHO, an overview of presented topics and concepts, there are
focused on: necessary restrictions on the level of detail provided in

each section. Accordingly, the report does not represent an
exhaustive evidence review, but rather a summary of select
key literature. Only literature published in English and French
was reviewed. A detailed assessment of study quality and risk
of bias was not conducted in this review.

e |nnovative perspectives and opportunities relating
to the optimal future of vaccines and vaccination,
and the role of public health, in Canada;

e (Challenges to implementing successful vaccination

programs and intersectoral challenges in the
vaccine space;

e First Nations, Inuit, and Métis experiences and Language
perspectives on a rights-based approach to To the extent possible, the report writers attempted to use
vaccination; and, standardized, inclusive, and culturally appropriate language
e Community organizations’ needs and perspectives when drawing on evidence related to different communities
on how to facilitate action on equity, community and their experiences of health. However, in some instances
mobilization, and vaccination. they relied on the terminology included in the source

documents (e.g., pregnant women), if this language had

The engagement process included 16 interviews with public particular meaning or relevance in those materials.

health leaders, including medical officers of health, public
health physicians, and community partners, in June and
July 2024, in French and English. Potential interviewees

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health




o

Acknowledgements

Many people and organizations contributed to the
development of this report.

| would like to express my gratitude to my annual report
advisors who provided invaluable advice, strategic guidance,
and expertise:

¢ Dr. Myléne Drouin, Directrice régionale de santé
publique de Montréal, Centre intégré universitaire de santé
et de services sociaux du Centre-Sud-de-I"Tle-de-Montréal

¢ Dr. Sarah Funnell, MD, MSc, CCFP, FRCPC, Associate
Dean & Chair of Indigenous Health, Faculty of Health
Sciences; and, Assistant Professor, Department of
Family Medicine, Queen’s University

¢ Dr. Na-Koshie Lamptey, MD, MPH, CCFP, FRCPC,
Deputy Medical Officer of Health, City of Toronto

¢ Dr. Noni MacDonald, MD, MSc, FRCPC,
Professor Emerita, Faculty of Medicine, Department of
Paediatrics, Dalhousie University and IWK Health Centre

¢ Dr. Shannon MacDonald, PhD, RN, Professor, Faculty
of Nursing, University of Alberta; and Canada Research
Chair (Tier 2) in Applied Pediatric Immunization

¢ Dr. Cory Neudorf, MD, MHSc, FRCPC, Professor,
Department of Community Health and Epidemiology,
College of Medicine, University of Saskatchewan

¢ Dr. Katherine 0’Brien, MD, MPH, Director of the
Department of Immunization, Vaccines, and Biologicals,
World Health Organization

My deep appreciation to experts from across Canada,
including medical officers of health, public health
practitioners, researchers, non-governmental organizations,
and community partners who participated in conversations
and interviews on the role of public health in the future of
vaccination in Canada.

| would like to thank the staff from the National Collaborating
Centres for Public Health for their support and contributions
to the report. Specifically, the National Collaborating Centre for
Indigenous Health and the National Collaborating Centre

for Infectious Diseases shared knowledge, resources, and
stories that informed the report, as well as provided their own
expertise and input. Thank you to the Pan American Health
Organization for reviewing the report.

I would also like to thank the analysts and experts from the
following Indigenous organizations who provided advice and
reviewed report content: Assembly of First Nations, Inuit
Tapiriit Kanatami, Métis National Council, Manitoba Métis
Federation, Native Women’s Association of Canada, Canadian
Indigenous Nurses Association, and the Ontario Federation of
Indigenous Friendship Centres. | also want to acknowledge
the contribution of Dr. Shannon McDonald, former Chief
Medical Officer at the First Nations Health Authority, for her
report review from an Indigenous health perspective.

Thank you to the many colleagues at the Public

Health Agency of Canada; Health Canada; Indigenous
Services Canada; Crown-Indigenous Relations and

Northern Affairs Canada; Innovation, Science and Economic
Development Canada; and the Department of Justice who
provided insights and guidance throughout the development
of the report, and for their critical review of report drafts.

Finally, | am grateful for the work of my office members who
came together to support the development and mobilization of
this report. Special thanks to the Reports and Science Policy
teams for their commitment and dedication in seeing this
report from conception to publication: Fabienne Boursiquot,
Dr. Marie Chia, Dr. Charlene Cook, Stephanie Cunningham-
Reimann, Stephanie Elliott, Janis Ellis-Claypool, Elyse Fortier,
Rhonda Fraser, Dr. Kimberly Gray, Dr. David Grote, Amber
Khan, Tasha Lake, Jessica Lepage, Sarah Maxwell, Danielle
Noble, Batul Presswala, Saidou Sabi Boun, Shauna Sanvido,
Dr. Sarah Schwarz, and Ashley Shaw.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024

Realizing the Future of Vaccination for Public Health



References

10.

11.

12.

13.

14.

15.

Public Health Agency of Canada. Vaccine Preventable Disease:
Surveillance Report to December 31, 2019. Government of
Canada; 2022.

Public Health Agency of Canada. Polio: For Health Professionals.
Government of Canada; 2023.

Public Health Agency of Canada. Elimination of Measles, Rubella
and Congenital Rubella Syndrome in Canada: Documentation and
Verification Report. Ottawa, ON: Government of Canada; 2011.

Shattock, AJ, Johnson, HC, Sim, SY, Carter, A, Lambach,

P, Hutubessy, RCW, et al. Contribution of Vaccination to
Improved Survival and Health: Modelling 50 Years of the
Expanded Programme on Immunization. The Lancet. 2024;
403(10441):2307-16.

Ehreth, J. The Value of Vaccination: A Global Perspective. Vaccine.
2003; 21(27):4105-17.

Dam, D, Merali, S, Chen, M, Coulby, C, Ho Mi Fane, B, Bang, F,

et al. COVID-19 Outcome Trends by Vaccination Status in Canada,
December 2020—-January 2022. Canada Communicable Disease
Report. 2024; 50(1/2).

World Health Organization. Immunization Agenda 2030: A Global

Strategy to Leave No One Behind. World Health Organization; 2020.

Centers for Disease Control and Prevention. Immunization: The
Basics. Centers for Disease Control and Prevention; 2021.

Public Health Agency of Canada. A Parent’s Guide to Vaccination.
Government of Canada; 2023.

Pan American Health Organization. Immunization across the Life
Course - Resource Center. Pan American Health Organization;
Available from: https://www.paho.org/en/topics/immunization/
immunization-across-life-course-resource-center

World Health Organization. How Do Vaccines Work. World Health
Organization; 2020.

Public Health Agency of Canada. Vaccine Safety and Possible Side
Effects. Government of Canada; 2023.

National Center for Immunization and Respiratory Diseases.
Explaining How Vaccines Work. U.S. Department of Health &
Human Services; 2023.

Public Health Agency of Canada. Statement on International
Travellers and Typhoid : An Advisory Committee Statement (ACS)
Committee to Advise on Tropical Medicine and Travel (CATMAT).
Government of Canada; 2014.

Public Health Agency of Canada. National Emergency Strategic
Stockpile (NESS). Government of Canada; 2022.

16.

17.

18.

19.

20.

21,

22.

23.

24.

25.

20.

27.

28.

29.

Public Health Agency of Canada. NACI Rapid Response: Updated
Interim Guidance on Imvamune in the Context of Ongoing
Monkeypox Outbreaks. Government of Canada; 2022.

Health Canada. Smallpox and Mpox (Monkeypox) Vaccines.
In: Canadian Immunization Guide: Part 4 Immunizing Agents.
Government of Canada; 2024.

Public Health Agency of Canada. Meningococcal Vaccines.
In: Canadian Immunization Guide: Part 4 Immunizing Agents:
Government of Canada; 2024.

Tunis, M, Deeks, S, Harrison, R, Quach, C, Ismail, S, Salvadori,
M, et al. Canada’s National Advisory Committee on Immunization:
Adaptations and Challenges During the COVID-19 Pandemic.
Vaccine. 2023; 41(44):6538-47.

Public Health Agency of Canada. Immunization of Persons with
Chronic Diseases. In: Canadian Immunization Guide: Part 3
Vaccination of Specific Populations: Government of Canada; 2022.

Simon, AK, Hollander, GA, McMichael, A. Evolution of the Immune
System in Humans from Infancy to Old Age. Proceedings of the
Royal Society B: Biological Sciences. 2015; 282(1821):20143085.

Public Health Agency of Canada. Updated Guidance on Influenza
Vaccination During Pregnancy. Government of Canada; 2023.

Public Health Agency of Canada. Immunization in Pregnancy and
Breastfeeding: Canadian Immunization Guide. Government of
Canada; 2024.

Pan American Health Organization. Building Better Immunity:
A Life Course Approach to Healthy Longevity. Washington, D.C.:
Pan American Health Organization; 2023.

Canadian Cancer Society. Cancer Vaccines. Canadian
Cancer Society.

Shapiro, GK. HPV Vaccination: An Underused Strategy for the
Prevention of Cancer. Current Oncology. 2022; 29(5):3780-92.

Public Health Agency of Canada. Human Papillomavirus (HPV)
Vaccines. In: Canadian Immunization Guide: Part 4 Immunizing
Agents: Government of Canada; 2024.

Falcaro, M, Soldan, K, Ndlela, B, Sasieni, P. Effect of the HPV
Vaccination Programme on Incidence of Cervical Cancer and Grade
3 Cervical Intraepithelial Neoplasia by Socioeconomic Deprivation
in England: Population Based Observational Study. British Medical
Journal. 2024; 385:e077341.

Racey, CS, Albert, A, Donken, R, Smith, L, Spinelli, JJ, Pedersen, H,
et al. Cervical Intraepithelial Neoplasia Rates in British Columbia
Women: A Population-Level Data Linkage Evaluation of the
School-Based HPV Immunization Program. The Journal of Infectious
Diseases. 2020; 221(1):81-90.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024

Realizing the Future of Vaccination for Public Health


https://www.paho.org/en/topics/immunization/immunization-across-life-course-resource-center
https://www.paho.org/en/topics/immunization/immunization-across-life-course-resource-center

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Tavabe, NR, Kheiri, S, Dehghani, M, Mohammadian-Hafshejani, A. A
Systematic Review and Meta-Analysis of the Relationship between
Receiving the Flu Vaccine with Acute Cerebrovascular Accident and
Its Hospitalization in the Elderly. BioMed Research International.
2023; 2023(1):2606854.

Jaiswal, V, Ang, SP, Yaqoob, S, Ishak, A, Chia, JE, Nasir, YM, et al.
Cardioprotective Effects of Influenza Vaccination among Patients
with Established Cardiovascular Disease or at High Cardiovascular
Risk: A Systematic Review and Meta-Analysis. European Journal of
Preventive Cardiology. 2022; 29(14):1881-92.

Liu, M, Lin, W, Song, T, Zhao, H, Ma, J, Zhao, Y, et al. Influenza
Vaccination Is Associated with a Decreased Risk of Atrial Fibrillation:
A Systematic Review and Meta-Analysis. Frontiers in Cardiovascular
Medicine. 2022; 9.

Watanabe, A, lwagami, M, Yasuhara, J, Takagi, H, Kuno, T.
Protective Effect of COVID-19 Vaccination against Long COVID
Syndrome: A Systematic Review and Meta-Analysis. Vaccine.
2023; 41(11):1783-90.

Jennings, S, Corrin, T, Waddell, L. A Systematic Review of the
Evidence on the Associations and Safety of COVID-19 Vaccination
and Post COVID-19 Condition. Epidemiology and Infection. 2023;
151:¢145.

Public Health Agency of Canada. Benefits of Immunization. In;
Canadian Immunization Guide: Part 1 Key Immunization Information:
Government of Canada; 2016.

World Health Organization. Societal Benefits of Immunization:
World Health Organization Vaccine Safety Supporting Document.
World Health Organization; 2015.

Frost, |, Sati, H, Garcia-Vello, P, Hasso-Agopsowicz, M, Lienhardt,
C, Gigante, V, Beyer, P. The Role of Bacterial Vaccines in the Fight
against Antimicrobial Resistance: An Analysis of the Preclinical
and Clinical Development Pipeline. The Lancet Microbe. 2023;
4(2):e113-e25.

World Health Organization. Vaccines for Antimicrobial Resistance
(AMR). World Health Organization.

Mullins, LP, Mason, E, Winter, K, Sadarangani, M. Vaccination Is
an Integral Strategy to Combat Antimicrobial Resistance. PLOS
Pathogens. 2023; 19(6):e1011379.

World Health Organization. Annex to Immunization Agenda
2030, Leveraging Vaccines to Reduce Antibiotic Use and Prevent
Antimicrobial Resistance: An Action Framework. 2020.

Kim, C, Holm, M, Frost, |, Hasso-Agopsowicz, M, Abbas, K. Global
and Regional Burden of Attributable and Associated Bacterial
Antimicrobial Resistance Avertable by Vaccination: Modelling Study.
BMJ Global Health. 2023; 8(7):e011341.

Williams, R, Clinton, J. Getting It Right at 18 Months: In Support
of an Enhanced Well-Baby Visit. Paediatrics & Child Health. 2011;
16(10):647-54.

43.

44.

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

You and Your Child’s Doctor. Caring For Kids; 2018;
Available from: https://caringforkids.cps.ca/handouts/
health-conditions-and-treatments/your_childs_doctor

Bloom, DE, Cadarette, D, Ferranna, M. The Societal Value of
Vaccination in the Age of COVID-19. American Journal of Public
Health. 2021; 111(6):1049-54.

Tuite, AR, Ng, V, Ximenes, R, Diener, A, Rafferty, E, Ogden, NH, Tunis,
M. Quantifying the Economic Gains Associated with COVID-19
Vaccination in the Canadian Population: A Cost-Benefit Analysis.
Canada Communicable Disease Report. 2023; 49(6):263-73.

Benjamin-Chung, J, Arold, BF, Kennedy, CJ, Mishra, K,
Pokpongkiat, N, Nguyen, A, et al. Evaluation of a City-Wide
School-Located Influenza Vaccination Program in Oakland,
California, with Respect to Vaccination Coverage, School Absences,
and Laboratory-Confirmed Influenza: A Matched Cohort Study.
PLOS Medicine. 2020; 17(8):e1003238.

Gicquelais, RE, Safi, H, Butler, S, Smith, N, Haselow, DT. Association
of School-Based Influenza Vaccination Clinics and School
Absenteeism—Arkansas, 2012-2013. Journal of School Health.
2016; 86(4):235-41.

Green, HK, Brousseau, N, Andrews, N, Selby, L, Pebody, R.
lliness Absenteeism Rates in Primary and Secondary Schools in
2013-2014 in England: Was There Any Impact of Vaccinating
Children of Primary-School Age against Influenza? Epidemiology
and Infection. 2016; 144(16):3412-21.

Leclerc, K. Caring for Their Children: Impacts of COVID-19 on Parents.
StatCan COVID-19: Data to Insights for a Better Canada. 2021.

Masters, R, Anwar, E, Collins, B, Cookson, R, Capewell, S. Return
on Investment of Public Health Interventions: A Systematic Review.
Journal of Epidemiology and Community Health. 2017; 71(8):827.

Public Health Agency of Canada. National Advisory Committee on
Immunization (NACI): Guidelines for the Economic Evaluation of
Vaccination Programs in Canada. Government of Canada; 2023.

Jit, M, Hutubessy, R, Png, ME, Sundaram, N, Audimulam, J,

Salim, S, Yoong, J. The Broader Economic Impact of Vaccination:
Reviewing and Appraising the Strength of Evidence. BMC Medicine.
2015; 13(1):209.

Gessner, BD, Kaslow, D, Louis, J, Neuzil, K, O'Brien, KL, Picot, V,
et al. Estimating the Full Public Health Value of Vaccination.
Vaccine. 2017; 35(46):6255-63.

Zhou, F, Jatlaoui, TC, Leidner, AJ, Carter, RJ, Dong, X, Santoli,

JM, et al. Health and Economic Benefits of Routine Childhood
Immunizations in the Era of the Vaccines for Children Program —
United States, 1994-2023. Morbidity and Mortality Weekly Report.
2024; 73:682-5.

Brassel, S, Steuten, L. The Broader Value of Vaccines — the Return
on Investment from a Governmental Perspective. Contract Research
002283, Office of Health Economics; 2020.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://caringforkids.cps.ca/handouts/health-conditions-and-treatments/your_childs_doctor
https://caringforkids.cps.ca/handouts/health-conditions-and-treatments/your_childs_doctor

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Johns Hopkins Bloomberg School of Public Health. The Value of
Vaccine Programs. Johns Hopkins Bloomberg School of Public
Health; 2024.

Rutty, C, Sullivan, SC. This Is Public Health: A Canadian History.
Ottawa, ON: Canadian Public Health Association; 2010.

Public Health Agency of Canada. Chief Public Health Officer of
Canada’s Report on the State of Public Health in Canada 2021: A
Vision to Transform Canada’s Public Health System. Ottawa, ON:
Public Health Agency of Canada; 2021.

Public Health Agency of Canada. Immunization in Canada. In:
Canadian Immunization Guide: Part 1 Key Immunization Information:
Government of Canada; 2022.

Public Health Agency of Canada. Vaccine Safety and
Pharmacovigilance. In: Canadian Immunization Guide:
Government of Canada; 2019.

Public Health Agency of Canada. Immunization Competencies for
Health Professionals. Government of Canada; 2008.

Health Canada. Regulating Vaccines for Human Use in Canada.
Government of Canada; 2020.

Indigenous Services Canada. Indigenous Health Care in Canada.
Government of Canada; 2023.

Canadian Red Cross. How Red Cross Is Helping in Canada.
Canadian Red Cross; 2023.

Public Health Agency of Canada. Canada’s COVID-19 Immunization
Plan: Saving Lives and Livelihoods. Government of Canada; 2020.

Noppert, GA, Hegde, ST, Kubale, JT. Exposure, Susceptibility, and
Recovery: A Framework for Examining the Intersection of the Social
and Physical Environments and Infectious Disease Risk. American
Journal of Epidemiology. 2022; 192(3):475-82.

Public Health Agency of Canada. Chief Public Health Officer’s
Report on the State of Public Health in Canada 2020: From Risk to
Resilience — An Equity Approach to COVID-19. Ottawa, ON: Public
Health Agency of Canada; 2020.

Blumenshine, P, Reingold, A, Egerter, S, Mockenhaupt, R, Braveman,
P, Marks, J. Pandemic Influenza Planning in the United States from
a Health Disparities Perspective. Emerging Infectious Diseases.
2008; 14(5):709-15.

Commission on Social Determinants of Health. Closing the Gap
in a Generation: Health Equity through Action on the Social
Determinants of Health. World Health Organization; 2008. p. 247.

National Collaborating Centre for Determinants of Health. Let’s Talk
Determinants of Health. 2024.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

Thompson, A, Stall, NM, Born, KB, Gibson, JL, Allen, U, Hopkins, J,
et al. Benefits of Paid Sick Leave During the COVID-19 Pandemic.
Science Briefs of the Ontario COVID-19 Science Advisory Table.
2021; 2(25).

Fox, GJ, Lee, RS, Lucas, M, Khan, FA, Proulx, JF, Hornby, K, et

al. Inadequate Diet Is Associated with Acquiring Mycobacterium
Tuberculosis Infection in an Inuit Community. A Case-Control Study.
Annals of the American Thoracic Society. 2015; 12(8):1153-62.

Burgess, D. Immigrant Health in Toronto, Canada: Addressing Food
Insecurity as a Social Determinant of Tuberculosis. Social Work in
Public Health. 2016; 31(7):617-25.

Public Health Agency of Canada. Chief Public Health Officer’s
Report on the State of Public Health in Canada 2019: Addressing
Stigma: Towards a More Inclusive Health System. Ottawa, ON:
Public Health Agency of Canada; 2019.

Ottawa Charter for Health Promotion: An International Conference
on Health Promotion. Public Health Agency of Canada; 2017;
Available from: https://www.canada.ca/en/public-health/services/
health-promotion/population-health/ottawa-charter-health-
promotion-international-conference-on-health-promotion.html

Ayorinde, A, Ghosh, I, Ali, I, Zahair, I, Olarewaju, O, Singh, M, et al.
Health Inequalities in Infectious Diseases: A Systematic Overview of
Reviews. BMJ Open. 2023; 13(4):e067429.

Moloughney, BW. Addressing Inequities in Infectious Disease.
Canada Communicable Disease Report. 2016; 22(S1).

Public Health Agency of Canada. Social Inequalities in COVID-19
Mortality by Area- and Individual-Level Characteristics in
Canada — January 2020 to December 2020/March 2021.
Government of Canada; 2022.

MacDonald, NE, Comeau, J, Dubé, E, Graham, J, Greenwood,
M, Harmon, S, et al. Royal Society of Canada COVID-19 Report:
Enhancing COVID-19 Vaccine Acceptance in Canada. FACETS.
2021; 6:1184-246.

Mosby, I, Swidrovich, J. Medical Experimentation and the Roots of
COVID-19 Vaccine Hesitancy among Indigenous Peoples in Canada.
Canadian Medical Association Journal. 2021; 193(11):E381.

Mant, M, Abonyi, S, Hackett, P. Colonial Tuberculosis Legacies
and the Dynevor Indian Hospital (1908—1934). Canadian Medical
Association Journal. 2023; 195(7):E278-E80.

Hahmann, T, Kumar, MB. Unmet Health Care Needs During the
Pandemic and Resulting Impacts among First Nations People Living
Off Reserve, Métis and Inuit. StatCan COVID-19: Data to Insights for
a Better Canada. 2022.

Cheran, K, Murthy, C, Bornemann, EA, Kamma, HK, Alabbas, M,
Elashahab, M, ef al. The Growing Epidemic of Diabetes among the
Indigenous Population of Canada: A Systematic Review. Cureus.
2023; 15(3):636173.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://www.canada.ca/en/public-health/services/health-promotion/population-health/ottawa-charter-health-promotion-international-conference-on-health-promotion.html
https://www.canada.ca/en/public-health/services/health-promotion/population-health/ottawa-charter-health-promotion-international-conference-on-health-promotion.html
https://www.canada.ca/en/public-health/services/health-promotion/population-health/ottawa-charter-health-promotion-international-conference-on-health-promotion.html

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Vervoort, D, Kimmaliardjuk, DM, Ross, HJ, Fremes, SE, Ouzounian,
M, Mashford-Pringle, A. Access to Cardiovascular Care for
Indigenous Peoples in Canada: A Rapid Review. CJC Open. 2022;
4(9):782-91.

Lee, NR, King, A, Vigil, D, Mullaney, D, Sanderson, PR, Ametepee, T,
Hammitt, LL. Infectious Diseases in Indigenous Populations in North
America: Learning from the Past to Create a More Equitable Future.
The Lancet Infectious Diseases. 2023; 23(10):e431-e44.

Webb, D. Indigenous Health in Federal, Provincial, and Territorial
Health Policies and Systems. Prince George, BC: National
Collaborating Centre for Indigenous Health; 2022.

National Collaborating Centre for Indigenous Health. Access to
Health Services as a Social Determinant of First Nations, Inuit and
Métis Health. Prince George, BC: National Collaborating Centre for
Indigenous Health; 2019.

National Collaborating Centre for Indigenous Health. Vaccine
Uptake among First Nations, Inuit, and Métis Populations. National
Collaborating Centre for Indigenous Health; 2024.

Hyett, S, Marjerrison, S, Gabel, C. Improving Health Research
among Indigenous Peoples in Canada. Canadian Medical
Association Journal. 2018; 190(20):E616-e21.

Inuit Tapiriit Kanatami. Inuit Tuberculosis Elimination
Framework. 2018.

Lux, MK. Separate Beds: A History of Indian Hospitals in Canada,
1920s-1980s. University of Toronto Press; 2016.

Shared Health Manitoba. A Strong Sense of Community at Ma Mawi
Wi Chi ltata. Shared Health Manitoba; 2021; Available from: https://
sharedhealthmb.ca/news/2021-06-28-ma-mawi-wi-chi-itata/

Ma Mawi Wi Chi Itata Centre. Vaccinating the North End. Ma Mawi
Wi Chi ltata Centre; 2021; Available from: https://www.mamawi.
com/july2021_vaccinations/

National Collaborating Centre for Determinants of Health. Let’s Talk:
Intersectionality. Antigonish, NS: National Collaborating Centre for
Determinants of Health, St. Francis Xavier University; 2022.

Williams, KKA, Lofters, A, Baidoobonso, S, Leblanc, |, Haggerty, J,
Adams, AM. Embracing Black Heterogeneity: The Importance of
Intersectionality in Research on Anti-Black Racism and Health Care
Equity in Canada. Canadian Medical Association Journal. 2024;
196(22):E767-€9.

Mensah, J. Black Canadians: History, Experience, Social Conditions.
Fernwood Publishing; 2010.

Benjamin, A, Este, D, James, C, Lloyd, B, Thomas Bernard, W,
Turner, T. Race and Well-Being: The Lives, Hopes and Activism
of African Canadians. Fernwood Publishing; 2010.

Gebremikael, L, Sicchia, S, Demi, S, Rhoden, J. Afrocentric
Approaches to Disrupting Anti-Black Racism in Health Care and
Promoting Black Health in Canada. Canadian Medical Association
Journal. 2022; 194(42):E1448-E50.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

Black Physicians Association of Ontario. Black Health

and Wellness Initiative: Looking Ahead. Black Physicians
Association of Ontario; 2023; Available from: https://bpao.org/
black-health-and-wellness-initiative-looking-ahead/

S4, F. Do Vaccinations Reduce Inequality in COVID-19 Mortality?
Evidence from England. Social Science & Medicine. 2022;
305:115072.

Privor-Dumm, LA, Poland, GA, Barratt, J, Durrheim, DN, Deloria
Knoll, M, Vasudevan, P, et al. A Global Agenda for Older Adult
Immunization in the COVID-19 Era: A Roadmap for Action. Vaccine.
2021; 39(37):5240-50.

Semenza, JC. Strategies to Intervene on Social Determinants of
Infectious Diseases. Eurosurveillance. 2010; 15(27):19611.

Wilson, SE, Rosella, LC, Wang, J, Renaud, A, Le Saux, N,
Crowcroft, NS, et al. Equity and Impact: Ontario’s Infant Rotavirus
Immunization Program Five Years Following Implementation. A
Population-Based Cohort Study. Vaccine. 2019; 37(17):2408-14.

Rotenberg, S, Downer, MB, Brown, H, Cooper, J, Campanella, S,
Safar, Y, et al. COVID-19 Vaccination for People with Disabilities.
Science Briefs of the Ontario COVID-19 Science Advisory Table.
2021; 2(35).

Wilson, L, Rubens-Augustson, T, Murphy, M, Jardine, C, Crowcroft,
N, Hui, C, Wilson, K. Barriers to Immunization among Newcomers:
A Systematic Review. Vaccine. 2018; 36(8):1055-62.

Turpel-Lafond, ME. In Plain Sight: Addressing Indigenous-Specific
Racism and Discrimination in B.C. Health Care. Office of the British
Columbia Minister of Health; 2020.

Dubé, E, Renaud, M-P, Lyonnais, M-C, Pelletier, C, Fletcher, C.
« Gardez le vaccin au sud » : Mieux comprendre I’hésitation a
la vaccination contre la COVID-19 au Nunavik. Anthropologie

et Sociétés. 2022; 46(3):53-72

Driedger, SM, Maier, R, Capurro, G, Jardine, C, Tustin, J, Chartrand,
F etal “There’s a Little Bit of Mistrust”: Red River Métis
Experiences of the HIN1 and COVID-19 Pandemics. Risk

Analysis. 2024,

Newman, PA, Dinh, DA, Nyoni, T, Allan, K, Fantus, S, Williams, CC,
et al. COVID-19 Vaccine Hesitancy and under-Vaccination among
Marginalized Populations in the United States and Canada: A Scoping
Review. Journal of Racial and Ethnic Health Disparities. 2023.

The Black Scientists’ Taskforce on Vaccine Equity. Toronto’s Black
Community Town Halls Unpacked. 2021.

Smylie, J, McConkey, S, Rachlis, B, Avery, L, Mecredy, G, Brar, R,
et al. Uncovering SARS-CoV-2 Vaccine Uptake and COVID-19
Impacts among First Nations, Inuit and Métis Peoples Living in
Toronto and London, Ontario. Canadian Medical Association
Journal. 2022; 194(29):E1018-e26.

Richardson, KL, Driedger, MS, Pizzi, NJ, Wu, J, Moghadas, SM.
Indigenous Populations Health Protection: A Canadian Perspective.
BMC Public Health. 2012; 12(1):1098.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://sharedhealthmb.ca/news/2021-06-28-ma-mawi-wi-chi-itata/
https://sharedhealthmb.ca/news/2021-06-28-ma-mawi-wi-chi-itata/
https://www.mamawi.com/july2021_vaccinations/
https://www.mamawi.com/july2021_vaccinations/
https://bpao.org/black-health-and-wellness-initiative-looking-ahead/
https://bpao.org/black-health-and-wellness-initiative-looking-ahead/

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

Lavoie, JG, Clark, W, McDonnell, L, Nickel, N, Dutton, R, Kanayok,
J, et al. Cross-Jurisdictional Pandemic Management: Providers
Speaking on the Experience of Nunavut Inuit Accessing Services in
Manitoba During the COVID-19 Pandemic. International Journal of
Circumpolar Health. 2023; 82(1):2259122.

Clark, K, Crooks, K, Jeyanathan, B, Ahnmed, F, Kataquapit, G,
Sutherland, C, et al. Highlighting Models of Indigenous Leadership
and Self-Governance for COVID-19 Vaccination Programmes.
AlterNative: An International Journal of Indigenous Peoples. 2024;
20(1):250-8.

Lavoie, JG, Clark, W, McDonnell, L, Nickel, N, Dutton, R, Kanayok,
J, et al. Mitigating the Impact of the COVID-19 Pandemic on Inuit
Living in Manitoba: Community Responses. International Journal
of Circumpolar Health. 2023; 82(1):2259135.

Funnell, S, Hayes, T, Stout, R. Promoting Vaccine Confidence
Amongst First Nations, Inuit and Métis Peoples During the Time
of COVID-19. National Collaborating Centre for Indigenous
Health; 2021.

King, KD, Bartel, R, James, A, MacDonald, SE. Practice Report:
An Alberta Métis Model for COVID-19 Vaccine Delivery. Canadian
Journal of Public Health. 2022; 113(1):81-6.

Qikigtani Inuit Association. COVID-19 Posters. Qikigtani
Inuit Association; 2024; Available from: https://www.gia.ca/
covid-19-news-updates/covid-19-posters/.

Black Scientists’ Task Force on Vaccine Equity. Home Page. Black
Scientists’ Task Force on Vaccine Equity; 2020; Available from:
https://www.torontoblackcovid.com/.

National Collaborating Centre for Methods and Tools. Rapid Review
Update 1: What Is Known About Parents’ Considerations for Vaccine
Uptake for Children and Adolescents? : National Collaborating
Centre for Methods and Tools; 2024.

National Collaborating Centre for Methods and Tools. Rapid Review
Update 1: What Is Known About Reasons for Vaccine Confidence
and Uptake in Populations Experiencing Inequities? : National
Collaborating Centre for Methods and Tools; 2024.

Public Health Agency of Canada. Highlights from the 2021
Childhood National Immunization Coverage Survey (cNICS).
Government of Canada; 2023.

Public Health Agency of Canada. Vaccination Coverage Goals
and Vaccine Preventable Disease Reduction Targets by 2025.
Government of Canada; 2022.

Gilbert, NL, Gilmour, H, Wilson, SE, Cantin, L. Determinants of
Non-Vaccination and Incomplete Vaccination in Canadian Toddlers.
Human Vaccines & Immunotherapeutics. 2017; 13(6):1447-53.

Wilson, SE, Bunko, A, Johnson, S, Murray, J, Wang, Y, Deeks, SL,

et al. The Geographic Distribution of Un-Immunized Children in
Ontario, Canada: Hotspot Detection Using Bayesian Spatial Analysis.
Vaccine. 2021; 39(8):1349-57.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

Kholina, K, Harmon, SHE, Graham, JE. An Equitable Vaccine Delivery
System: Lessons from the COVID-19 Vaccine Rollout in Canada.
PLOS ONE. 2022; 17(12):e0279929.

Carter, MA, Biro, S, Maier, A, Shingler, C, Guan, TH. COVID-19
Vaccine Uptake in Southeastern Ontario, Canada: Monitoring and
Addressing Health Inequities. Journal of Public Health Management
and Practice. 2022; 28(6).

Nickel, NG, Clark, W, Phillips-Beck, W, Sanguins, J, Enns, JE, Lavoie,
JG, et al. Diagnostic Testing and Vaccination for COVID-19 among
First Nations, Metis and Inuit in Manitoba, Canada: Protocol for a
Nations-Based Cohort Study Using Linked Administrative Data. BMJ
Open. 2021; 11(9):e052936.

Buckeridge, D. An Evidence-Informed Vision for a Public Health
Data System in Canada. National Collaborating Centres for
Public Health; 2022.

Public Health Agency of Canada. Adult National Immunization
Coverage Survey (aNICS): 2023 Results. Government of
Canada; 2024.

Borges do Nascimento, IJ, Pizarro, AB, Almeida, JM,
Azzopardi-Muscat, N, Gongalves, MA, Bjorklund, M, Novillo-Ortiz,
D. Infodemics and Health Misinformation: A Systematic Review
of Reviews. Bulletin of the World Health Organization. 2022;
100(9):544-61.

Expert Panel on the Socioeconomic Impacts of Science and Health
Misinformation. Fault Lines. Ottawa, ON: Council of Canadian
Academies; 2023.

Aimeur, E, Amri, S, Brassard, G. Fake News, Disinformation and
Misinformation in Social Media: A Review. Social Network Analysis
and Mining. 2023; 13(1):30.

MacDonald, NE. Vaccine Misinformation Found Online and What
to Do About It. Canada Communicable Disease Report. 2020;
46(11/12).

Pan American Health Organization. The COVID-19 Infodemic. Pan
American Health Organization; 2021; Available from: https://iris.
paho.org/handle/10665.2/54452

World Health Organization. Infodemic - Overview. World Health
Organization; Available from: https://www.who.int/health-topics/
infodemic#tab=tab_1

Vernon-Wilson, E, Tetui, M, Nanyonjo, A, Adil, M, Bala, A, Nelson,
D, et al. Unintended Consequences of Communicating Rapid
COVID-19 Vaccine Policy Changes—A Qualitative Study of Health
Policy Communication in Ontario, Canada. BMC Public Health.
2023; 23(1):932.

MacDonald, NE. COVID-19, Public Health and Constructive
Journalism in Canada. Canadian Journal of Public Health. 2021;
112(2):179-82.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://www.qia.ca/covid-19-news-updates/covid-19-posters/
https://www.qia.ca/covid-19-news-updates/covid-19-posters/
https://www.torontoblackcovid.com/
https://iris.paho.org/handle/10665.2/54452
https://iris.paho.org/handle/10665.2/54452
https://www.who.int/health-topics/infodemic#tab=tab_1
https://www.who.int/health-topics/infodemic#tab=tab_1

139.

140.

141,

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

Greenberg, J, Gauthier, B. Canada Needs a Fresh Strategy for
Pandemic Communications. Policy Options; 2021.

Cénat, JM, Moshirian Farahi, SMM, Bakombo, SM, Dalexis,

RD, Pongou, R, Caulley, L, et al. Vaccine Mistrust among Black
Individuals in Canada: The Major Role of Health Literacy, Conspiracy
Theories, and Racial Discrimination in the Healthcare System.
Journal of Medical Virology. 2023; 95(4):628738.

Kemei, J, Alaazi, DA, Olanlesi-Aliu, A, Tunde-Byass, M, Sekyi-Otu,
A, Mohamud, H, Salami, B. What Contributes to COVID-19 Online
Disinformation among Black Canadians: A Qualitative Study. CMAJ
Open. 2023; 11(3):E389-£96.

Cénat, JM, Moshirian Farahi, SMM, Broussard, C, Dalexis, RD.

The State of COVID-19 Vaccine Confidence and Need in Black
Individuals in Canada: Understanding the Role of Sociodemographic
Factors, Health Literacy, Conspiracy Theories, Traumatic Stressors
and Racial Discrimination. Vaccine. 2024; 42(4):960-8.

World Health Organization. Understanding the Behavioural and
Social Drivers of Vaccine Uptake WHO Position Paper — May 2022.
World Health Organization; 2022.

Dudley, MZ, Privor-Dumm, L, Dubé, E, MacDonald, NE. Words
Matter: Vaccine Hesitancy, Vaccine Demand, Vaccine Confidence,
Herd Immunity and Mandatory Vaccination. Vaccine. 2020;
38(4):709-11.

Bussink-Voorend, D, Hautvast, JLA, Vandeberg, L, Visser, O,
Hulscher, MEJL. A Systematic Literature Review to Clarify the
Concept of Vaccine Hesitancy. Nature Human Behaviour, 2022;
6(12):1634-48.

Biasio, LR, Zanobini, P, Lorini, C, Monaci, P, Fanfani, A, Gallinoro,
V, et al. COVID-19 Vaccine Literacy: A Scoping Review. Human
Vaccines & Immunotherapeutics. 2023; 19(1):2176083.

Zhang, E, Dai, Z, Wang, S, Wang, X, Zhang, X, Fang, Q. Vaccine
Literacy and Vaccination: A Systematic Review. International Journal
of Public Health. 2023; 68.

Montagni, I, Pouymayou, A, Pereira, E, Tzourio, C, Schiick, S, Texier,
N, Gonzalez-Caballero, JL. Measuring Digital Vaccine Literacy:
Development and Psychometric Assessment of the Digital Vaccine
Literacy Scale. Journal of Medical Internet Research. 2022;
24(12):239220.

Fernandes, S, Jit, M, Bozzani, F, Griffiths, UK, Scott, JAG, Burchett,
HED. A Bibliometric Analysis of Systematic Reviews on Vaccines
and Immunisation. Vaccine. 2018; 36(17):2254-61.

Chen, C, Yang, Q, Tian, H, Wu, J, Chen, L, Ji, Z, et al. Bibliometric
and Visual Analysis of Vaccination Hesitancy Research from
2013 to 2022. Human Vaccines & Immunotherapeutics. 2023;
19(2):2226584.

Public Health Agency of Canada. Chief Public Health Officer of
Canada’s Report on the State of Public Health in Canada 2022:
Mobilizing Public Health Action on Climate Change in Canada.
Ottawa, ON: Public Health Agency of Canada; 2022.

1562.

153.

154,

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

Public Health Agency of Canada. Chief Public Health Officer of
Canada’s Report on the State of Public Health in Canada 2023:
Creating the Conditions for Resilient Communities: A Public Health
Approach to Emergencies. Ottawa, ON: Public Health Agency of
Canada; 2023.

Mora, C, McKenzie, T, Gaw, IM, Dean, JM, von Hammerstein, H,
Knudson, TA, et al. Over Half of Known Human Pathogenic Diseases
Can Be Aggravated by Climate Change. Nature Climate Change.
2022; 12(9):869-75.

Mahon, MB, Sack, A, Aleuy, OA, Barbera, C, Brown, E, Buelow, H,
et al. A Meta-Analysis on Global Change Drivers and the Risk of
Infectious Disease. Nature. 2024; 629(8013):830-6.

World Health Organization. Operational Framework for Building
Climate Resilient and Low Carbon Health Systems. World Health
Organization; 2023.

Antonio, CAT, Bermudez, ANC, Cochon, KL, Reyes, MSGL, Torres,
CDH, Liao, SASP, et al. Recommendations for Intersectoral
Collaboration for the Prevention and Control of Vector-Borne
Diseases: Results from a Modified Delphi Process. The Journal
of Infectious Diseases. 2020; 222(Supplement_8):S726-S31.

World Health Organization. Global Vector Control Response
2017-2030. 2017.

One Health High-Level Expert Panel, Adisasmito, WB, Almuhairi, S,
Behravesh, CB, Bilivogui, P, Bukachi, SA, et al. One Health: A New
Definition for a Sustainable and Healthy Future. PLOS Pathogens.

2022; 18(6):¢1010537.

Public Health Agency of Canada. Immunization of Travellers:
Canadian Immunization Guide. Government of Canada; 2023.

World Health Organization. Malaria Vaccine
Implementation Programme. World Health Organization;
2023; Available from: https://www.who.int/initiatives/
malaria-vaccine-implementation-programme

Centers for Disease Control and Prevention. Malaria Vaccines.
Centers for Disease Control and Prevention; 2024; Available from:
https://www.cdc.gov/malaria/php/public-health-strategy/malaria-
vaccines.html

World Health Organization. Dengue and Severe Dengue. World
Health Organization; 2024; Available from: https://www.who.int/
news-room/fact-sheets/detail/dengue-and-severe-dengue

Centers for Disease Control and Prevention. Dengue Vaccination:
What Everyone Should Know. Centers for Disease Control and
Prevention; 2024; Available from: https://www.cdc.gov/vaccines/
vpd/dengue/public/index.html

Public Health Agency of Canada. Lyme Disease Surveillance in
Canada: Annual Edition 2019. Government of Canada; 2023.

Nigrovic, LE, Thompson, KM. The Lyme Vaccine: A Cautionary Tale.
Epidemiology and Infection. 2007; 135(1):1-8.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://www.who.int/initiatives/malaria-vaccine-implementation-programme
https://www.who.int/initiatives/malaria-vaccine-implementation-programme
https://www.cdc.gov/malaria/php/public-health-strategy/malaria-vaccines.html
https://www.cdc.gov/malaria/php/public-health-strategy/malaria-vaccines.html
https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue
https://www.who.int/news-room/fact-sheets/detail/dengue-and-severe-dengue
https://www.cdc.gov/vaccines/vpd/dengue/public/index.html
https://www.cdc.gov/vaccines/vpd/dengue/public/index.html

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

Chen, W-H, Strych, U, Bottazzi, ME, Lin, Y-P. Past, Present, and
Future of Lyme Disease Vaccines: Antigen Engineering Approaches
and Mechanistic Insights. Expert Review of Vaccines. 2022;
21(10):1405-17.

Pardi, N, Hogan, MJ, Weissman, D. Recent Advances in mRNA
Vaccine Technology. Current Opinion in Immunology. 2020;
65:14-20.

Wang, S, Liang, B, Wang, W, Li, L, Feng, N, Zhao, Y, et al.

Viral Vectored Vaccines: Design, Development, Preventive and
Therapeutic Applications in Human Diseases. Signal Transduction
and Targeted Therapy. 2023; 8(1):149.

Liu, G, Shi, Q, Huang, X, Koo, S, Kong, N, Tao, W. mRNA-Based
Cancer Therapeutics. Nature Reviews Cancer. 2023; 23(8):526-43.

Wang, WC, Sayedahmed, EE, Sambhara, S, Mittal, SK. Progress
Towards the Development of a Universal Influenza Vaccine. Viruses.
2022; 14(8).

Chellappan, DK, Bhandare, RR, Shaik, AB, Prasad, K, Suhaimi,
NA, Yap, WS, et al. Vaccine for Diabetes—Where Do We Stand?
International Journal of Molecular Sciences. 2022; 23(16).

Kwan, P, Konno, H, Chan, KY, Baum, L. Rationale for the
Development of an Alzheimer’s Disease Vaccine. Human
Vaccines & Immunotherapeutics. 2020; 16(3):645-53.

Lu, T, Li, X, Zheng, W, Kuang, C, Wu, B, Liu, X, et al. Vaccines
to Treat Substance Use Disorders: Current Status and Future
Directions. Pharmaceutics. 2024; 16(1).

Vedam-Mai, V. Harnessing the Immune System for the Treatment of
Parkinson’s Disease. Brain Research. 2021; 1758:147308.

Gutowska-Owsiak, D, Ogg, GS. Therapeutic Vaccines for Allergic
Disease. npj Vaccines. 2017; 2(1):12.

Ghattas, M, Dwivedi, G, Lavertu, M, Alameh, MG. Vaccine
Technologies and Platforms for Infectious Diseases: Current
Progress, Challenges, and Opportunities. Vaccines (Basel).
2021; 9(12).

Kehagia, E, Papakyriakopoulou, P, Valsami, G. Advances in
Intranasal Vaccine Delivery: A Promising Non-Invasive Route
of Immunization. Vaccine. 2023; 41(24):3589-603.

Berger, MN, Mowbray, ES, Farag, MWA, Mathieu, E, Davies, C,
Thomas, C, et al. Immunogenicity, Safety, Usability and Acceptability
of Microarray Patches for Vaccination: A Systematic Review and
Meta-Analysis. BMJ Global Health. 2023; 8(10):e012247.

Wahl, B, Pitzer, VE. Expanded Programme on Immunization
at 50 Years: Its Legacy and Future. The Lancet. 2024;
403(10441):2265-7.

Davis, MM, Zimmerman, JL, Wheeler, JRC, Freed, GL. Childhood
Vaccine Purchase Costs in the Public Sector: Past Trends,
Future Expectations. American Journal of Public Health. 2002;
92(12):1982-7.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191,

192.

193.

194,

195.

196.

Rabeneck, L, McCabe, C, Dobrow, M, Ruco, A, Andrew, M, Wong,
S, et al. Strengthening Health Care in Canada Post-COVID-19
Pandemic. FACETS. 2023; 8:1-10.

Locke, N, Paulden, M, MacDonald, SE, Montesanti, S, Tuite, A,
Hempel, K, ef al. Optimization of an Adult Immunization Program
in Canada. medRxiv. 2024:2024.06.10.24308663.

United Nations General Assembly. United Nations Declaration on the
Rights of Indigenous Peoples. United Nations General Assembly; 2007 .

The Truth and Reconciliation Commission of Canada. Honouring the
Truth, Reconciling for the Future: Summary of the Final Report of
the Truth and Reconciliation Commission of Canada. The Truth and
Reconciliation Commission of Canada; 2015.

United Nations Declaration on the Rights of Indigenous Peoples Act
(S.C. 2021, C. 14). https://laws-lois.justice.gc.ca/eng/acts/u-2.2/

Department of Justice Canada. United Nations Declaration on
the Rights of Indigenous Peoples Act: Action Plan 2023-2028.
Government of Canada; 2023.

National Collaborating Centre for Indigenous Health. Visioning the
Future: First Nations, Inuit, & Métis Population and Public Health.
Prince George, BC: National Collaborating Centre for Indigenous
Health; 2021.

Heid, 0, Khalid, M, Smith, H, Kim, K, Smith, S, Wekerle, C, et al.
Indigenous Youth and Resilience in Canada and the USA: A Scoping
Review. Adversity and Resilience Science. 2022; 3(2):113-47.

Johnson, H, Sutherland, J. A Conceptual Framework for Indigenous
Cultural Safety Measurement. Prince George, BC: National
Collaborating Centre for Indigenous Health; 2022.

Craft, A, Lebihan, A. The Treaty Right to Health: A Sacred Obligation.
Prince George, BC: National Collaborating Centre for Indigenous
Health; 2021.

Marshall, M, Marshall, A, Bartlett, C. Two-Eyed Seeing in Medicine.
In: Greenwood M, de Leeuw S, Lindsay N, editors. Determinants of
Indigenous Peoples’ Health in Canada: Beyond the Social. Toronto,
ON: Canadian Scholars’ Press; 2015. p. 16-24.

Indigenous Services Canada. Lessons Learned: Vaccine Roll-out for
Indigenous Communities. Government of Canada; 2021.

Rainbow Health Ontario, Sherbourne Health. Health in Focus:
Racialized 2SLGBTQ Health: An Evidence Review and Practical
Guide Designed for Healthcare Providers and Researchers.
Rainbow Health Ontario; 2022.

Native Women’s Association of Canada. A Culturally Relevant
Gender-Based Analysis (CRGBA) Starter Kit: Introduction,
Incorporation, and lllustrations of Use. 2020.

Native Women’s Association of Canada. Intersections: Indigenous
and 2SLGBTQQIA+ Identities.

Mashford-Pringle, A, Skura, C, Stutz, S, Yohathasan, T,
Waakebiness-Bryce Institute for Indigenous Health. What

We Heard: Indigenous Peoples and COVID-19—~Public Health
Agency of Canada’s Companion Report. Public Health Agency
of Canada; 2021.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://laws-lois.justice.gc.ca/eng/acts/u-2.2/

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

Walter, M, Kukutai, T, Russo Carroll, S, Rodriguez-Lonebear, D.
Indigenous Data Sovereignty and Policy. First Edition. Routledge; 2022.

First Nations Information Governance Centre. The First Nations
Principles of OCAP®. First Nations Information Governance Centre;
2021; Available from: https://fnigc.ca/ocap-training/

Aylsworth, L, Manca, T, Dubé, E, Labbé, F, Driedger, SM, Benzies,
K, et al. A Qualitative Investigation of Facilitators and Barriers to
Accessing COVID-19 Vaccines among Racialized and Indigenous
Peoples in Canada. Human Vaccines & Immunotherapeutics. 2022;
18(6):2129827.

Bedford, H, Attwell, K, Danchin, M, Marshall, H, Corben, P, Leask,
J. Vaccine Hesitancy, Refusal and Access Barriers: The Need for
Clarity in Terminology. Vaccine. 2018; 36(44):6556-8.

Glatman-Freedman, A, Nichols, K. The Effect of Social
Determinants on Immunization Programs. Human Vaccines &
Immunotherapeutics. 2012; 8(3):293-301.

Bandara, T, Neudorf, C, Muhajarine, N. An Equity-Based Assessment
of Immunization-Related Responses in Urban Alberta During

the 2014 Measles Outbreak: A Comparative Analysis between
Calgary and Edmonton. Canadian Journal of Public Health. 2022;
113(3):422-32.

Song, M, Blake-Hepburn, D, Roerig, M, Sharma, T, Pawa, J, Allin,
S. Community Partnerships and COVID-19 Vaccines. Rapid Review.
Toronto: North American Observatory on Health Systems and
Policies; 2023.

Nasreen, S, Gebretekle, GB, Lynch, M, Kurdina, A, Thomas, M,
Fadel, S, et al. Understanding Predictors of Pneumococcal Vaccine
Uptake in Older Adults Aged 65 years and Older in High-Income
Countries across the Globe: A Scoping Review. Vaccine. 2022;
40(32):4380-93.

llesanmi, MM, Abonyi, S, Pahwa, P, Gerdts, V, Scwandt, M, Neudorf,
C. Trends, Barriers and Enablers to Measles Immunisation Coverage
in Saskatchewan, Canada: A Mixed Methods Study. PLOS ONE.
2022; 17(11):e0277876.

Grewal, R, Deeks, SL, Hart, TA, Cox, J, De Pokomandy, A, Grennan,
T, et al. Human Papillomavirus (HPV) Vaccination across a Cascade
of Knowledge, Willingness, and Uptake among Gay, Bisexual,

and Other Men Who Have Sex with Men in Canada’s Three
Largest Cities. Human Vaccines & Immunotherapeutics. 2021;
17(12):5413-25.

Tsai, P-L, Ghahari, S. Immigrants’ Experience of Health Care Access
in Canada: A Recent Scoping Review. Journal of Immigrant and
Minority Health. 2023; 25(3):712-27.

Buchan, SA, Daneman, N, Wang, J, Wilson, SE, Garber, G,
Wormsbecker, AE, et al. Herpes Zoster in Older Adults in Ontario,
2002-2016: Investigating Incidence and Exploring Equity. PLOS
ONE. 2021; 16(2):0246086.

Stratoberdha, D, Gobis, B, Ziemczonek, A, Yuen, J, Giang, A, Zed,
PJ. Barriers to Adult Vaccination in Canada: A Qualitative Systematic
Review. Canadian Pharmacists Journal. 2022; 155(4):206-18.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

221,

222.

Rubens-Augustson, T, Wilson, LA, Murphy, MSQ, Jardine, C, Pottie,
K, Hui, C, et al. Healthcare Provider Perspectives on the Uptake of
the Human Papillomavirus Vaccine among Newcomers to Canada:
A Qualitative Study. Human Vaccines & Immunotherapeutics. 2019;
15(7-8):1697-707.

Khan, A, Abonyi, S, Neudorf, C. Barriers and Facilitators in Uptake
of Human Papillomavirus Vaccine across English Canada: A Review.
Human Vaccines & Immunotherapeutics. 2023; 19(1):2176640.

Fullerton, MM, Pateman, M, Hasan, H, Doucette, EJ, Cantarutti, S,
Koyama, A, et al. Barriers Experienced by Families New to Alberta,
Canada When Accessing Routine-Childhood Vaccinations. BMC
Public Health. 2023; 23(1):1333.

Schellenberg, N, Crizzle, AM. Vaccine Hesitancy among Parents of
Preschoolers in Canada: A Systematic Literature Review. Canadian
Journal of Public Health. 2020; 111(4):562-84.

Chiem, A, Olaoye, F, Quinn, R, Saini, V. Reasons and Suggestions for
Improving Low Immunization Uptake among Children Living in Low
Socioeconomic Status Communities in Northern Alberta, Canada —
a Qualitative Study. Vaccine. 2022; 40(32):4464-72.

Sebring, JCH, Capurro, G, Kelly, C, Jardine, CG, Tustin, J, Driedger,
SM. “None of It Was Especially Easy”: Improving COVID-19 Vaccine
Equity for People with Disabilities. Canadian Journal of Public
Health. 2022; 113(6):887-97.

University of Prince Edward Island. UPEI-Led Project Receives
Funding to Create Island Vaccine Support Program. University
of Prince Edward Island; 2022.

Adedzi, KA, Dubé, E. School-Based Immunization Programs: An
Effective Strategy for Achieving High Vaccination Rates? : Canadian
Public Health Association; 2021.

Public Health Agency of Canada. Provincial and Territorial Routine
and Catch-up Vaccination Schedule for Infants and Children in
Canada. Government of Canada; 2024.

Public Health Ontario. Immunization Coverage Report for
School-Based Programs in Ontario: 2019-20, 2020-21

and 2021-22 School Years with Impact of Catch-up Programs.
Public Health Ontario; 2023.

Musto, R, Siever, JE, Johnston, JC, Seidel, J, Rose, MS, McNeil,
DA. Social Equity in Human Papillomavirus Vaccination: A Natural
Experiment in Calgary Canada. BMC Public Health. 2013; 13:640.

Bird, Y, Obidiya, 0, Mahmood, R, Nwankwo, C, Moraros, J. Human
Papillomavirus Vaccination Uptake in Canada: A Systematic Review
and Meta-Analysis. International Journal of Preventive Medicine.
2017; 8:71.

Morissette, A, Lefebvre, G, Bacque-Dion, C, Bélanger, R, Cazelais-
Asselin, F, Lalonde, B, et al. Disparities in High Schools’ Vaccination
Coverage (COVID-19). A Natural Experiment in the Province of
Quebec. Preventive Medicine. 2022; 159:107056.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://fnigc.ca/ocap-training/

223.

224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

Dionne, M, Etienne, D, Witteman, HO, Sauvageau, C, Dubé, E.
Impact of Interventions to Improve HPV Vaccination Acceptance
and Uptake in School-Based Programs: Findings of a Pilot Project
in Quebec. Vaccine. 2024.

Khan, A, Abonyi, S, Neudorf, C, Galea, S, Ahmed, S. Stakeholders’
Perspectives on Barriers to and Facilitators of School-Based

HPV Vaccination in the Context of COVID-19 Pandemic-Related
Disruption: A Qualitative Mixed Methods Study. International
Journal of Qualitative Studies on Health and Well-being. 2024;
19(1):2295879.

Brohman, I, Blank, G, Mitchell, H, Dubé, E, Bettinger, JA.
Opportunities for HPV Vaccine Education in School-Based
Immunization Programs in British Columbia, Canada: A
Qualitative Study. Human Vaccines & Immunotherapeutics.
2024, 20(1):2326779.

Dubé, E, Wilson, S, Gagnon, D, Deeks, SL, Dubey, V. “It Takes Time
to Build Trust”: A Survey Ontario’s School-Based HPV Immunization
Program Ten Years Post-Implementation. Human Vaccines &
Immunotherapeutics. 2021; 17(2):451-6.

Lind, C, Russell, ML, MacDonald, J, Collins, R, Frank, CJ, Davis, AE.

School-Based Influenza Vaccination: Parents’ Perspectives. PLOS
ONE. 2014; 9(3):293490.

Clément, P, Gagnon, D, Dubé, E. Stratégies de promotion de la
vaccination contre les virus du papillome humain (VPH) dans le
cadre du programme de vaccination scolaire : évaluation des
facteurs favorables et des barriéres. Institut national de santé
publique du Québec; 2017.

Lee, D, Rundle-Thiele, S, Wut, TM, Li, G. Increasing Seasonal
Influenza Vaccination among University Students: A Systematic
Review of Programs Using a Social Marketing Perspective.
International Journal of Environmental Research and Public Health.
2022; 19(12):7138.

Piedimonte, S, Leung, A, Zakhari, A, Giordano, C, Tellier, P-P,
Lau, S. Impact of an HPV Education and Vaccination Campaign
among Canadian University Students. Journal of Obstetrics and
Gynaecology Canada. 2018; 40(4):440-6.

Université de Moncton. Panel scientifique intitulé « Parlons
vaccination a I'Université de Moncton ». Université de Moncton:;
2021; Available from: https://www.umoncton.ca/nouvelles/info.
php?page=24&langue=0&id=24093&campus_selection=

Université de Moncton. Concours vacci-bourses
étudiantes. Université de Moncton; 2021; Available

from: https://www.umoncton.ca/nouvelles/info.
php?page=1&id=24228&campus_selection=s&langue=0

Gualano, MR, Santoro, PE, Borrelli, I, Rossi, MF, Amantea, C,
Tumminello, A, et al. Employee Participation in Workplace
Vaccination Campaigns: A Systematic Review and Meta-Analysis.
Vaccines (Basel). 2022; 10(11).

Immunize Canada. Influenza Immunization Employer Toolkit.
Immunize Canada; 2021.

235.

236.

237.

238.

239.

240.

241,

242.

243.

244,

245,

246.

247.

Vosko, LF, Basok, T, Spring, C, Candiz, G, George, G. COVID-19
among Migrant Farmworkers in Canada: Employment Strain

in a Transnational Context. Geneva: International Labour
Organization; 2022,

Fabreau, GE, Holdbrook, L, Peters, CE, Ronksley, PE, Attaran, A,
McBrien, K, Pottie, K. Vaccines Alone Will Not Prevent COVID-19
Outbreaks among Migrant Workers—the Example of Meat
Processing Plants. Clinical Microbiology and Infection. 2022;
28(6):773-8.

Auditor General of Canada. Report 13—Health and Safety
of Agricultural Temporary Foreign Workers in Canada During
the COVID-19 Pandemic. Office of the Auditor General of
Canada; 2021.

National Collaborating Centre for Determinants of Health.
Niagara Region Adapts Their COVID-19 Response to Prioritize
Seasonal Agricultural Workers. National Collaborating Centre
for Determinants of Health; 2022.

Bain, T, Dass, R, Ali, A, Alam, S, Jaspal, A, Phelps, A, Wilson, MG.
Rapid Evidence Profile #68 Report: Identifying Vaccine Delivery
Approaches or Programs and Their Impact on Vaccine Uptake.
Hamilton, ON: MacMaster Health Forum; 2024.

City of Toronto. COVID-19: Vaccine Engagement Teams
Updates. City of Toronto; 2023.

Holdbrook, LE, Hassan, N, Clarke, SK, Coakley, A, Norrie, E,
Yemane, M, et al. Vaccines for All: A Formative Evaluation of a
Multistakeholder Community-Engaged COVID-19 Vaccine Outreach
Clinic for Migrant Communities. Journal of Migration and Health.
2023; 7:100188.

Dr. Peter Centre’s Model of Care. CATIE; Available from: https://
www.catie.ca/sites/default/files/Dr%20%20Peter%20Centre’s%20
Model%200f%20Care.pdf

Dr. Peter Centre. PHAC COVID-19 Vaccine Project, to-Date &
Moving Forward.

Dr. Peter Centre. Minutes and Presentations. Dr. Peter
Centre; 2023; Available from: https://www.drpeter.org/
community-of-practice-programs/minutes-and-presentations/

Gates, A, Gates, M, Rahman, S, Guitard, S, MacGregor, T, Pillay, J,
et al. A Systematic Review of Factors That Influence the
Acceptability of Vaccines among Canadians. Vaccine. 2021;
39(2):222-36.

Statistics Canada. Health of Canadians: Access to Health Care.
Statistics Canada; 2023; Available from: https://www150.statcan.
gc.ca/n1/pub/82-570-x/2023001/section3-eng.htm

MacDougall, DM, Halperin, BA, MacKinnon-Cameron, D, Li, L,
McNeil, SA, Langley, JM, Halperin, SA. The Challenge of Vaccinating
Adults: Attitudes and Beliefs of the Canadian Public and Healthcare
Providers. BMJ Open. 2015; 5(9):e009062.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://www.umoncton.ca/nouvelles/info.php?page=24&langue=0&id=24093&campus_selection=
https://www.umoncton.ca/nouvelles/info.php?page=24&langue=0&id=24093&campus_selection=
https://www.umoncton.ca/nouvelles/info.php?page=1&id=24228&campus_selection=s&langue=0
https://www.umoncton.ca/nouvelles/info.php?page=1&id=24228&campus_selection=s&langue=0
https://www.catie.ca/sites/default/files/Dr  Peter Centre's Model of Care.pdf
https://www.catie.ca/sites/default/files/Dr  Peter Centre's Model of Care.pdf
https://www.catie.ca/sites/default/files/Dr  Peter Centre's Model of Care.pdf
https://www.drpeter.org/community-of-practice-programs/minutes-and-presentations/
https://www.drpeter.org/community-of-practice-programs/minutes-and-presentations/
https://www150.statcan.gc.ca/n1/pub/82-570-x/2023001/section3-eng.htm
https://www150.statcan.gc.ca/n1/pub/82-570-x/2023001/section3-eng.htm

248.

249.

250.

251.

252.

253.

254,

255.

256.

257.

258.

259.

260.

261.

Bach, AT, Kang, AY, Lewis, J, Xavioer, S, Portillo, |, Goad, JA.
Addressing Common Barriers in Adult Immunizations: A Review of
Interventions. Expert Review of Vaccines. 2019; 18(11):1167-85.

Eiden, AL, Barratt, J, Nyaku, MK. Drivers of and Barriers to Routine
Adult Vaccination: A Systematic Literature Review. Human Vaccines
& Immunotherapeutics. 2022; 18(6):2127290.

Schneeberg, A, Bettinger, JA, McNeil, S, Ward, BJ, Dionne, M,
Cooper, C, et al. Knowledge, Attitudes, Beliefs and Behaviours of
Older Adults About Pneumococcal Immunization, a Public Health
Agency of Canada/Canadian Institutes of Health Research Influenza
Research Network (PCIRN) Investigation. BMC Public Health. 2014;
14(1):442.

Public Health Agency of Canada. Results of the Survey on
Vaccination During Pregnancy 2021. Government of Canada; 2022.

Isenor, JE, O'Reilly, BA, Bowles, SK. Evaluation of the Impact of
Immunization Policies, Including the Addition of Pharmacists as
Immunizers, on Influenza Vaccination Coverage in Nova Scotia,
Canada: 2006 to 2016. BMC Public Health. 2018; 18(1):787.

Wang, L, Ramroop, S. Geographic Disparities in Accessing
Community Pharmacies among Vulnerable Populations in the
Greater Toronto Area. Canadian Journal of Public Health. 2018;
109(5):821-32.

Law, MR, Heard, D, Fisher, J, Douillard, J, Muzika, G, Sketris, IS. The
Geographic Accessibility of Pharmacies in Nova Scotia. Canadian
Pharmacists Journal. 2013; 146(1):39-46.

Grootendorst, P. Pharmacy Location and Medical Need: Regional
Evidence from Canada. BMC Health Services Research. 2022;
22(1):1309.

Indigenous Primary Health Care Council. Gashkiwindoon
Toolkit. 2021.

Rapid-Improvement Support and Exchange. IPHCC Presents: Using
Culturally Safe Practices to Build Meaningful Relationships with
Indigenous Communities. RISE; 2024.

Ontario Medical Association. Indigenous Patients and COVID-19
Vaccine Distrust. Ontario Medical Association; 2024,

Newman, PA, Dinh, DA, Massaquoi, N, Williams, CC, Lacombe-
Duncan, A, Tepjan, S, Nyoni, T. “Going Vaccine Hunting”: Multilevel
Influences on COVID-19 Vaccination among Racialized Sexual and
Gender Minority Adults—A Qualitative Study. Human Vaccines &
Immunotherapeutics. 2024; 20(1):2301189.

Ali, F, Kaura, A, Russell, C, Bonn, M, Bruneau, J, Dasgupta, N, et al.
Identifying Barriers and Facilitators to COVID-19 Vaccination Uptake
among People Who Use Drugs in Canada: A National Qualitative
Study. Harm Reduction Journal. 2023; 20(1):99.

National Collaborating Centre for Determinants of Health.
Supporting COVID-19 Vaccine Uptake among People Experiencing
Homelessness or Precarious Housing in Canada. 2021,

262.

263.

264.

265.

266.

267.

268.

269.

270.

271,

272.

273.

274.

275.

Castillo, G, 0’Gorman, CM, Crawshaw, J, Smith, M, Trehan, N,
Gauvin, F-P, et al. Factors Affecting COVID-19 Vaccination among
People Experiencing Homelessness and Precarious Housing in
Canada: A Behavioural Analysis (September 10, 2021). The Ottawa
Hospital Research Institute; 2021.

Rotenberg, S, Downer, MB, Cooper, J. Making COVID-19
Vaccinations Accessible for People with Disabilities. Vaccine. 2021;
39(40):5727-8.

Taddio, A, McMurtry, CM, Bucci, LM, MacDonald, N, llersich, ANT,
llersich, ALT, et al. Overview of a Knowledge Translation (KT) Project
to Improve the Vaccination Experience at School: The CARD™
System. Paediatrics & Child Health. 2019; 24(Supp! 1):S3-s18.

CARD. Immunize Canada; 2023; Available from:
https://immunize.ca/card

Taddio, A, McGilton, KS, Zheng, N, Yeung, L, Lafleur, B, Fung, JST,
et al. COVID-19 Vaccination Delivery in Long-Term-Care Using
the CARD (Comfort Ask Relax Distract) System: Mixed Methods
Study of Implementation Drivers. Canadian Journal of Pain. 2022;
6(1):173-84.

Taddio, A, Morrison, J, Gudzak, V, Logeman, C, McMurtry, CM,
Bucci, LM, et al. Integration of CARD (Comfort Ask Relax Distract)
for COVID-19 Community Pharmacy Vaccination in Children: Effect
on Implementation Outcomes. Canadian Pharmacists Journal.
2023; 156(1 Suppl):36s-47s.

Ishizumi, A, Kolis, J, Abad, N, Prybylski, D, Brookmeyer, KA, Voegeli,
C, et al. Beyond Misinformation: Developing a Public Health
Prevention Framework for Managing Information Ecosystems.

The Lancet Public Health. 2024; 9(6):e397-e406.

Lee, N, Hong, Y, Kirkpatrick, CE, Hu, S, Lee, S, Hinnant, A. COVID-19
Vaccination Communication: Effects of Vaccine Conspiracy Beliefs
and Message Framing among Black and White Participants.
Vaccine. 2024; 42(13):3197-205.

Gerend, MA, Shepherd, JE. Using Message Framing to Promote
Acceptance of the Human Papillomavirus Vaccine. Health
Psychology. 2007; 26(6):745-52.

Gallagher, KM, Updegraff, JA. Health Message Framing Effects on
Attitudes, Intentions, and Behavior: A Meta-Analytic Review. Annals
of Behavioral Medicine. 2012; 43(1):101-16.

Dubé, E, Gagnon, D, MacDonald, N, Habersaat, K. Tailoring
Immunization Programmes (TIP): An Evidence-Based Approach
to Enhance Vaccine Acceptance in Canada. CANVax; 2020.

Downtown Eastside SRO Collaborative. SRO Collaborative:
Programs & Progress. Downtown Eastside SRO Collaborative; 2022.

RésoSanté Colombie-Britannique. Cliniques mobiles. RésoSanté
Colombie-Britannique; 2023; Available from: https://resosante.ca/
projets/cliniques-mobiles/.

Lowe, M, Harmon, SHE, Kholina, K, Parker, R, Graham, JE. Public
Health Communication in Canada During the COVID-19 Pandemic.
Canadian Journal of Public Health. 2022; 113(1):34-45.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://immunize.ca/card
https://resosante.ca/projets/cliniques-mobiles/
https://resosante.ca/projets/cliniques-mobiles/

276.

277.

278.

279.

280.

281.

282.

283.

284.

285.

286.

287.

288.

289.

290.

Ashfield, S, Donelle, L, Uppal, G, Bauer, MA, Kothari, A. Community
Organization Perspectives on COVID-19 Vaccine Hesitancy and
How They Increased COVID-19 Vaccine Confidence: A Canadian
Immunization Research Network, Social Sciences and Humanities
Network Study. Frontiers in Public Health. 2023; 11.

Sachdeva, H, Shahin, R, Ota, S, Isabel, S, Mangat, CS, Stuart, R,
et al. Preparing for Mpox Resurgence: Surveillance Lessons from
Outbreaks in Toronto, Canada. The Journal of Infectious Diseases.
2024; 229(Supplement_2):S305-S12.

Milwid, RM, Li, M, Fazil, A, Maheu-Giroux, M, Doyle, CM, Xia, Y,
et al. Exploring the Dynamics of the 2022 Mpox Outbreak in
Canada. Journal of Medical Virology. 2023; 95(12):629256.

Ismail, Y, Zapotoczny, V. Summary Report: Ontario’s Mpox
Awareness Campaign Evaluation. Gay Men’s Sexual Health
Alliance; 2023.

Public Health Agency of Canada. Backgrounder: New Projects
Funded under the Immunization Partnership Fund. Government
of Canada; 2021.

Public Health Agency of Canada. Immunization Partnership
Fund. Government of Canada; 2023.

Alberta Health Services. Plans Underway for COVID-19
Immunization at Cargill Meat Processing Facility. Alberta
Health Services; 2021.

Healthhub for Newcomers. AIMGA; Available from:
https://aimga.ca/healthhub/

Behavioural Science Office. Privy Council Office’s Trust, Information,
and Digital Ecosystems Study (TIDES), Wave 3. Government of
Canada; 2024.

Herati, H, Burns, KE, Nascimento, M, Brown, P, Calnan, M, Dubg, E,
et al. Canadians’ Trust in Government in a Time of Crisis: Does It
Matter? PLOS ONE. 2023; 18(9):60290664.

Boatman, D, Starkey, A, Acciavatti, L, Jarrett, Z, Allen, A,
Kennedy-Rea, S. Using Social Listening for Digital Public Health
Surveillance of Human Papillomavirus Vaccine Misinformation
Online: Exploratory Study. JMIR Infodemiology. 2024; 4:54000.

Erkkild, T, Luoma-aho, V. Alert but Somewhat Unaligned: Public
Sector Organisations” Social Media Listening Strategies During
the COVID-19 Pandemic. Journal of Communication Management.
2023; 27(1):120-35.

Bonnevie, E, Sittig, J, Smyser, J. The Case for Tracking
Misinformation the Way We Track Disease. Big Data & Society.
2021; 8(1):20539517211013867.

MacDonald, NE, Dubé, E. Promoting Immunization Resiliency in the
Digital Information Age. Canada Communicable Disease Report.
2020; 46(1):20-4.

Lewandowsky, S, Ecker, UKH, Cook, J. Beyond Misinformation:
Understanding and Coping with the “Post-Truth” Era. Journal of
Applied Research in Memory and Cognition. 2017; 6(4):353-69.

291.

292.

293.

294,

295.

296.

297.

298.

299.

300.

301.

302.

303.

European Centre for Disease Prevention and Control. ECDC
Technical Report, Countering Online Vaccine Misinformation in the
EU/EEA. European Centre for Disease Prevention and Control; 2021.

Vivion, M, Anassour Laouan Sidi, E, Betsch, C, Dionne, M, Dubé,
E, Driedger, SM, et al. Prebunking Messaging to Inoculate against
COVID-19 Vaccine Misinformation; An Effective Strategy for
Public Health. Journal of Communication in Healthcare. 2022;
15(3):232-42.

Basol, M, Roozenbeek, J, Berriche, M, Uenal, F, McClanahan,
WP, Linden, Svd. Towards Psychological Herd Immunity:
Cross-Cultural Evidence for Two Prebunking Interventions
against COVID-19 Misinformation. Big Data & Society. 2021;
8(1):20539517211013868.

Lewandowsky, S, van der Linden, S. Countering Misinformation and
Fake News through Inoculation and Prebunking. European Review
of Social Psychology. 2021; 32(2):348-84.

0’Malley, P, Rainford, J, Thompson, A. Transparency During Public
Health Emergencies: From Rhetoric to Reality. Bulletin of the World
Health Organization. 2009; 87(8):614-8.

European Centre for Disease Prevention and Control. Effective
Communication around the Benefit and Risk Balance of Vaccination
in the EU/EEA. European Centre for Disease Prevention and
Control; 2024.

Attwell, K, Betsch, C, Dubg, E, Siveld, J, Gagneur, A, Suggs, LS,
et al. Increasing Vaccine Acceptance Using Evidence-Based
Approaches and Policies: Insights from Research on Behavioural
and Social Determinants Presented at the 7th Annual Vaccine
Acceptance Meeting. International Journal of Infectious Diseases.
2021; 105:188-93.

Lindley, MC, Boyer-Chu, L, Fishbein, DB, Kolasa, M, Middleman, AB,
Wilson, T, et al. The Role of Schools in Strengthening Delivery of
New Adolescent Vaccinations. Pediatrics. 2008; 121(Supplement
1):546-S54.

Kids Boost Immunity. Who We Are. Public Health Association of
BC; 2024; Available from: https://kidsboostimmunity.com/about/
who-we-are

Giannasi, W, Hystad, J. Kids Boost Immunity Evaluation. Howegroup;
[In Press].

Rakotovao, L, Simeoni, M, Bennett-AbuAyyash, C, Walji, T, Abdi,
S. Addressing Anti-Black Racism within Public Health in North
America: A Scoping Review. International Journal for Equity in
Health. 2024; 23(1):128.

National Collaborating Centre for Indigenous Health. Policies,
Programs and Strategies to Address Anti-Indigenous Racism: A
Canadian Perspective. 2014.

Dubé, E, Gagnon, D, MacDonald, NE. Strategies Intended to Address
Vaccine Hesitancy: Review of Published Reviews. Vaccine. 2015;
33(34):4191-203.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://aimga.ca/healthhub/
https://kidsboostimmunity.com/about/who-we-are
https://kidsboostimmunity.com/about/who-we-are

304.

306.

306.

307.

308.

309.

310.

311.

312.

313.

314,

315.

316.

Norman, G, Kletter, M, Dumville, J. Interventions to Increase
Vaccination in Vulnerable Groups: Rapid Overview of Reviews.
BMC Public Health. 2024; 24(1):1479.

Regroupment des centres d’amitié autochtones du Québec. Quebec
Native Friendship Centres and Their Actions in Response to the
COVID-19 Pandemic: Data, Working Methods and Actions for
Integrating Acquired Knowledge into Promoting Routine and

Annual Seasonal Vaccinations. [Unpublished].

Regroupment des centres d'amitié autochtones du Québec.
Mamu (Ensemble) Fonds de partenariat d’immunisation 23-24.
[non publié].

Children’s Healthcare Canada. Immunizing Children with
Confidence. Children’s Healthcare Canada; 2022; Available from:
https://www.childrenshealthcarecanada.ca/en/child-health-
advocacy/immunizing-children-with-confidence.aspx

Children’s Healthcare Canada. National Kids and Vaccines Day
2023. Children’s Healthcare Canada; 2023; Available from: https://
www.childrenshealthcarecanada.ca/en/news-and-events/national-
kids-and-vaccines-day-2023.aspx

Rilkoff, H, Struck, S, Ziegler, C, Faye, L, Paquette, D, Buckeridge, D.
Innovations in Public Health Surveillance: An Overview of Novel Use
of Data. Canada Communicable Disease Report. 2024; 50(3/4).

Murray, J, Cohen, AL. Infectious Disease Surveillance. In: Quah SR,
editor. International Encyclopedia of Public Health (Second Edition).
Oxford: Academic Press; 2017. p. 222-9.

Patel, MK, Scobie, HM, Serhan, F, Dahl, B, Murrill, CS, Nakamura,
T, et al. A Global Comprehensive Vaccine-Preventable Disease
Surveillance Strategy for the Immunization Agenda 2030.
Vaccine. 2022.

Wilson, SE, Quach, S, MacDonald, SE, Naus, M, Deeks, SL,
Crowcroft, NS, et al. Methods Used for Immunization Coverage
Assessment in Canada, a Canadian Immunization Research
Network (CIRN) Study. Human Vaccines & Immunotherapeutics.
2017; 13(8):1928-36.

Guttmann, A, Shulman, R, Manuel, D. Improving Accountability for
Children’s Health: Immunization Registries and Public Reporting of
Coverage in Canada. Paediatrics & Child Health. 2011; 16(1):16-8.

Laroche, JA, Diniz, AJ. Immunisation Registers in Canada:
Progress Made, Current Situation, and Challenges for the
Future. Eurosurveillance. 2012; 17(17):20158.

Atkinson, KM, Mithani, SS, Bell, C, Rubens-Augustson, T, Wilson,
K. The Digital Immunization System of the Future: Imagining a
Patient-Centric, Interoperable Immunization Information System.
Therapeutic Advances in Vaccines and Immunotherapy. 2020;
8:2515135520967203.

Buttery, JP, Clothier, H. Information Systems for Vaccine Safety
Surveillance. Human Vaccines & Immunotherapeutics. 2022;
18(6):2100173.

317.

318.

319.

320.

321.

322.

323.

324.

325.

326.

327.

328.

329.

330.

Public Health Agency of Canada. Canadian Adverse Events
Following Immunization Surveillance System (CAEFISS).
Government of Canada; 2024.

El Jaouhari, M, Johnson, K, Anyoti, H, Xu, Y, Wells, C, Weeks, A,
et al. National Safety Monitoring of Vaccines from the Canadian
Adverse Events Following Immunization Surveillance System
(CAEFISS), 2018-2019. Canada Communicable Disease Report.
2024, 50(1/2).

Council for International Organizations of Medical Sciences. Definition
and Application of Terms for Vaccine Pharmacovigilance. Council for
International Organizations of Medical Sciences; 2012.

Public Health Agency of Canada. Respiratory Syncytial Virus (RSV).
In: Canadian Immunization Guide: Part 4 Immunizing Agents:
Government of Canada; 2024.

Public Health Agency of Canada. Respiratory Syncytial Virus (RSV):
Symptoms and Treatment. Government of Canada; 2023.

Ferrante, C, Bancej, C, Atchessi, N. Disease Burden Attributable to
Respiratory Syncytial Virus Outbreaks in Long-Term Care. Canada
Communicable Disease Report. 2024; 50(1/2).

Killikelly, A, Shane, A, Yeung, MW, Tunis, M, Bancej, C, House, A,
et al. Gap Analyses to Assess Canadian Readiness for Respiratory
Syncytial Virus Vaccines: Report from an Expert Retreat. Canada
Communicable Disease Report. 2020; 46(4):62-8.

Drews, SJ, Branche, AR, Falsey, AR, Lee, N. What Is the Role of
Rapid Molecular Testing for Seniors and Other at-Risk Adults with
Respiratory Syncytial Virus Infections? Journal of Clinical Virology.
2019; 117:27-32.

Zhang, N, Wang, L, Deng, X, Liang, R, Su, M, He, C, et al. Recent
Advances in the Detection of Respiratory Virus Infection in Humans.
Journal of Medical Virology. 2020; 92(4):408-17.

Kim, L, Rha, B, Abramson, JS, Anderson, LJ, Byington, CL, Chen,
GL, et al. ldentifying Gaps in Respiratory Syncytial Virus Disease
Epidemiology in the United States Prior to the Introduction of
Vaccines. Clinical Infectious Diseases. 2017; 65(6):1020-5.

Vallieres, E, Renaud, C. Clinical and Economical Impact of Multiplex
Respiratory Virus Assays. Diagnostic Microbiology and Infectious
Disease. 2013; 76(3):255-61.

Kilaru, P, Hill, D, Anderson, K, Collins, MB, Green, H, Kmush, BL,
Larsen, DA. Wastewater Surveillance for Infectious Disease: A
Systematic Review. American Journal of Epidemiology. 2022;
192(2):305-22.

Mao, K, Zhang, K, Du, W, Ali, W, Feng, X, Zhang, H. The Potential of
Wastewater-Based Epidemiology as Surveillance and Early Warning
of Infectious Disease Outbreaks. Current Opinion in Environmental
Science & Health. 2020; 17:1-7.

Levy, JI, Andersen, KG, Knight, R, Karthikeyan, S. Wastewater
Surveillance for Public Health. Science. 2023; 379(6627):26-7.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://www.childrenshealthcarecanada.ca/en/child-health-advocacy/immunizing-children-with-confidence.aspx
https://www.childrenshealthcarecanada.ca/en/child-health-advocacy/immunizing-children-with-confidence.aspx
https://www.childrenshealthcarecanada.ca/en/news-and-events/national-kids-and-vaccines-day-2023.aspx
https://www.childrenshealthcarecanada.ca/en/news-and-events/national-kids-and-vaccines-day-2023.aspx
https://www.childrenshealthcarecanada.ca/en/news-and-events/national-kids-and-vaccines-day-2023.aspx

331.

332.

333.

334.

335.

336.

337.

338.

339.

340.

341.

342.

343.

344,

345.

Gibbons, CL, Mangen, M-JJ, Plass, D, Havelaar, AH, Brooke,
RJ, Kramarz, P, et al. Measuring Underreporting and under-

Ascertainment in Infectious Disease Datasets: A Comparison
of Methods. BMC Public Health. 2014; 14(1):147.

Berry, I, Brown, KA, Buchan, SA, Hohenadel, K, Kwong, JC, Patel,
S, et al. A Better Normal in Canada Will Need a Better Detection
System for Emerging and Re-Emerging Respiratory Pathogens.
Canadian Medical Association Journal. 2022; 194(36):E1250.

Government of Canada. Community-Led Wastewater Testing in
Northern, Remote and Isolated Communities. Government of
Canada; 2023.

Government of Canada. Point-of-Care Testing Brings Rapid
COVID-19 Testing to Underserved Communities. Government
of Canada; 2021.

Clark, M, Severn, M. Wastewater Surveillance for Communicable
Diseases. CADTH; 2023.

National Collaborating Centre for Infectious Diseases. PHAC
Wastewater Monitoring Program for COVID-19. National
Collaborating Centre for Infectious Diseases; 2024.

Klein, R, Perrin, AD, Staples, K. Interjurisdictional Dynamics
Amongst Yukon First Nations and Indigenous Governements
During the COVID-19 Pandemic. Whitehorse, YT. Council of
Yukon First Nations; 2023.

Health Infobase. Respiratory Viruses: Wastewater Monitoring
Dashboard — Respiratory Virus Activity. Government of
Canada; 2024,

Public Health Agency of Canada. Canadian Antimicrobial Resistance
Surveillance System Report. Government of Canada; 2022,

Somanader, DS, Brunskill, I, Perrin, M, Barkema, HW, Hillier,

S, Hindmarch, S, et al. Canada Has an Opportunity to Address
Antimicrobial Resistance through COVID-19 Recovery Spending.
The Lancet Regional Health — Americas. 2022; 16.

Statistics Canada. Wastewater Analysis Suggests That Use of
Particular Opioid Pain Medications Decreased During the COVID-19
Pandemic in 2020. Statistics Canada; 2022.

Nunavut Tunngavik. Taima TB Wastewater Study: Lay Summary.
Nunavut Tunngavik; Available from: https://taimatb.tunngavik.com/
recent-research/taima-tb-wastewater-study/

Canadian Institute for Health Information. Detailed Information:
The Taima TB Wastewater Study. Canadian Institute for Health
Information; Available from: https://webapps.cihr-irsc.gc.ca/
decisions/p/project_details.html?applld=478921&lang=en

Nunavut Government. News Media Room: Wastewater Monitoring:
Research Aims to Enhance TB Prevention and Detection in Nunavut.
Nunavut Government; 2024.

Brownstein, JS, Rader, B, Astley, CM, Tian, H. Advances in Artificial
Intelligence for Infectious-Disease Surveillance. The New England
Journal of Medicine. 2023; 388(17):1597-607.

346.

347.

348.

349.

350.

351.

352.

353.

354.

355.

356.

357.

358.

359.

360.

Davies, SE. Artificial Intelligence in Global Health. Ethics &
International Affairs. 2019; 33(2):181-92.

World Health Organization. Tools and Innovations in
Pharmacovigilance. World Health Organization; 2024.

World Health Organization. Ethics and Governance of Artificial
Intelligence for Health: WHO Guidance. Geneva: World Health
Organization; 2021,

Malkin, J, Jessiman-Perreault, G, Alberga Machado, A, Teare, G,
Snider, J, Tirmizi, SF, et al. Individual and Geospatial Determinants
of Health Associated with School-Based Human Papillomavirus
Immunization in Alberta: Population-Based Cohort Study. JMIR
Public Health Surveill. 2024; 10:¢45508.

Government of Saskatchewan. Childhood Immunization: 2-Year and
7-Year Coverage Statistics. Government of Saskatchewan; 2022.

Lemstra, M, Neudorf, C, Opondo, J, Toye, J, Kurji, A, Kunst, A,
Tournier, C. Disparity in Childhood Immunizations. Paediatrics &
Child Health. 2007; 12(10):847-52.

Dionne, M, Sauvageau, C, Kiely, M, Dahhou, M, Hamel, D, Rathwell,
M, et al. School-Based Vaccination Program against HPV and
Hepatitis B; A Longitudinal Analysis of Vaccine Coverage between
2015 and 2021 in Quebec. Vaccine. 2024; 42(1):17-23.

Manitoba Health. Annual Report of Immunization Surveillance,
Public Health Information Management System (PHIMS). Manitoba
Health; 2022.

Public Health Ontario. Immunization Coverage Report for School
Pupils in Ontario: 2019-20 to 2022-23 School Years. Public Health
Ontario; 2024,

Communicable Diseases and Immunization Service. Immunization
Coverage in Children by the Second Birthday, 2011-2020.
BC Centre for Disease Control; 2021.

Kershaw, T, Suttorp, V, Simmonds, K, St. Jean, T. Outbreak of
Measles in a Non-Immunizing Population, Alberta 2013. Canada
Communicable Disease Report. 2014; 40(12).

Heidebrecht, CL, Kwong, JC, Finkelstein, M, Quan, SD, Pereira,
JA, Quach, S, Deeks, SL. Electronic Immunization Data Collection
Systems: Application of an Evaluation Framework. BMC Medical
Informatics and Decision Making. 2014; 14(1):5.

Black Health Equity Working Group. Engagement, Governance,
Access, and Protection (EGAP): A Data Governance Framework for
Health Data Collected from Black Communities in Ontario. Alliance
for Healthier Communities; 2021.

Health Infobase. COVID-19 Vaccination: Vaccination Coverage.
Government of Canada; 2024.

Office of the Auditor General of Canada. 2023 Report of the
Auditor General of Canada to the Legislative Assembly of Nunavut:
COVID-19 Vaccines in Nunavut. Office of the Auditor General of
Canada; 2023.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://taimatb.tunngavik.com/recent-research/taima-tb-wastewater-study/
https://taimatb.tunngavik.com/recent-research/taima-tb-wastewater-study/
https://webapps.cihr-irsc.gc.ca/decisions/p/project_details.html?applId=478921&lang=en
https://webapps.cihr-irsc.gc.ca/decisions/p/project_details.html?applId=478921&lang=en

361.

362.

363.

364.

365.

366.

367.

368.

369.

370.

371.

372.

373.

Lavoie, JG, Romanescu, RG, Katz, A, Nickel, N. Modeling the
Impact of the COVID-19 Pandemic on First Nations, Metis, and
Inuit Communities: Some Considerations. International Indigenous
Policy Journal. 2020; 11(3).

Reading, CL, Wien, F. Health Inequalities and Social Determinants of
Health of Aboriginal Peoples. Prince George, BC: Health Inequalities
and Social Determinants of Health of Aboriginal peoples; 2009.

Nickel, NC, Phillips-Beck, W, Enns, JE, Ekuma, O, Taylor, C,
Fileatreault, S, et al. COVID-19 Diagnostic Testing and Vaccinations
among First Nations in Manitoba: A Nations-Based Retrospective
Cohort Study Using Linked Administrative Data, 2020—2021. PLOS
Medicine. 2024; 21(2):e1004348.

MacDonald, S, Graham, B, King, K, Huang, L, Svenson, L, Nelson,
G. Improved Vaccine Coverage for First Nations Children Receiving
First Dose on-Reserve: A Retrospective Cohort Study in Western
Canada. BMJ Global Health. 2023; 8.

University of Manitoba. Framework for Research Engagement with
First Nation, Metis, and Inuit Peoples. University of Manitoba; 2021.

National Collaborating Centre for Indigenous Health. Tagalik S. Inuit
Qaujimajatugangit: The Role of Indigenous Knowledge in Supporting
Wellness in Inuit Communities in Nunavut. 2010.

Smylie, J, Firestone, M. Back to the Basics:0 Identifying and
Addressing Underlying Challenges in Achieving High Quality and
Relevant Health Statistics for Indigenous Populations in Canada.
Statistical Journal of the IAQS. 2015; 31(1):67-87.

Data Governance and Management Toolkit. Indigenous
Approaches to Data and Evaluation. Data Governance and
Management Toolkit; 2024.

Canadian Institute for Health Information. Race-Based

and Indigenous Identity Data. Canadian Institute for Health
Information; 2022; Available from: https://www.cihi.ca/en/
race-based-and-indigenous-identity-data

Hobbs, JL, Paul, LA, Buchan, SA, Harris, T, Wilson, SE.
Methodological Changes Implemented over Time to Support
Accurate and Timely COVID-19 Vaccine Coverage Estimates:
Ontario, Canada. Vaccine. 2023; 41(21):3328-36.

COVID-19 Vaccination Reporting Act, 2021, S.0. 2021, C.
27, Sched. 1. Available from: https://www.ontario.ca/laws/
statute/21c27

Ministry of Health. Alberta COVID-19 Immunization Policy.
Government of Alberta; 2021.

Wilson, SE, Quach, S, MacDonald, SE, Naus, M, Deeks, SL,
Crowcroft, NS, et al. Imnmunization Information Systems in Canada:
Attributes, Functionality, Strengths and Challenges. A Canadian
Immunization Research Network Study. Canadian Journal of Public
Health. 2016; 107(6):e575-€82.

374.

375.

376.

377.

378.

379.

380.

381.

382.

383.

384.

385.

386.

387.

Simpson, CR, Robertson, C, Vasileiou, E, McMenamin, J, Gunson,
R, Ritchie, LD, et al. Early Pandemic Evaluation and Enhanced
Surveillance of COVID-19 (EAVE Il): Protocol for an Observational
Study Using Linked Scottish National Data. BMJ Open. 2020;
10(6):¢039097.

Lopez Bernal, J, Andrews, N, Gower, C, Gallagher, E, Simmons, R,
Thelwall, S, et al. Effectiveness of COVID-19 Vaccines against the
B.1.617.2 (Delta) Variant. New England Journal of Medicine. 2021;
385(7):585-94.

Chodick, G, Tene, L, Patalon, T, Gazit, S, Ben Tov, A, Cohen,

D, Muhsen, K. Assessment of Effectiveness of 1 Dose of
BNT162b2 Vaccine for SARS-CoV-2 Infection 13 to 24 Days after
Immunization. JAMA Network Open. 2021; 4(6):e2115985-¢.

Grove Krause, T, Jakobsen, S, Haarh, M, Mglbak, K. The Danish
Vaccination Register. Eurosurveillance. 2012; 17(17):20155.

Trogstad, L, Ung, G, Hagerup-Jenssen, M, Cappelen, |, Haugen,
IL, Feiring, B. The Norwegian Immunisation Register — SYSVAK.
Eurosurveillance. 2012; 17(16):20147.

Krogsgaard, LW, Vestergaard, CH, Plana-Ripoll, O, Liitzen, TH,
Vestergaard, M, Fenger-Grgn, M, et al. Health Care Utilization in
General Practice after HPV Vaccination — a Danish Nationwide
Register-Based Cohort Study. PLOS ONE. 2017; 12(9):e0184658.

Kildegaard, H, Lund, LC, Hgjlund, M, Stensballe, LG, Pottegérd,
A. Risk of Adverse Events after COVID-19 in Danish Children
and Adolescents and Effectiveness of BNT162b2 in Adolescents:
Cohort Study. British Medical Journal. 2022; 377:6068898.

Marzouk, M, Omar, M, Sirison, K, Ananthakrishnan, A,
Durrance-Bagale, A, Pheerapanyawaranun, C, et al. Monitoring
and Evaluation of National Vaccination Implementation: A Scoping
Review of How Frameworks and Indicators Are Used in the Public
Health Literature. Vaccines. 2022; 10(4).

Caldwell, HAT, Yusuf, J, Carrea, C, Conrad, P, Embrett, M, Fierlbeck,
K, et al. Strategies and Indicators to Integrate Health Equity in
Health Service and Delivery Systems in High-Income Countries:

A Scoping Review. JBI Evidence Synthesis. 2024,

Public Health Agency of Canada. Vaccination Coverage in Canada.
Government of Canada; 2024.

Cha, E, Vyas, V, King, KD, Reifferscheid, L, MacDonald, SE. Inclusion
of Intersectionality in Studies of Immunization Uptake in Canada:
A Scoping Review. Vaccine. 2023; 41(25):3710-7.

Advanis Inc. The Adult National Immunization Coverage Survey
(aNICS) 2023 — Methodological Report. Public Health Agency
of Canada; 2023.

Health Canada. Childhood Immunization Coverage Survey in Key
Populations (KPCICS) — Urban Indigenous Parents. Government
of Canada; 2023.

Health Canada. Childhood Immunization Coverage Survey in Key
Populations (KPCICS) — Health Care Worker Parents. Government
of Canada; 2023.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://www.cihi.ca/en/race-based-and-indigenous-identity-data
https://www.cihi.ca/en/race-based-and-indigenous-identity-data
https://www.ontario.ca/laws/statute/21c27
https://www.ontario.ca/laws/statute/21c27

388.

389.

390.

391.

392.

393.

394,

395.

396.

397.

398.

399.

400.

Public Health Agency of Canada. The Childhood Immunization
Coverage Survey in Key Populations (KPCICS): Recent Immigrant
Parents — 2023. Government of Canada; 2024.

Public Health Agency of Canada. The Childhood Immunization
Coverage Survey in Key Populations (KPCICS): 2SLGBTQI+ and
Men Who Have Sex with Men (MSM) Parents 2023. Government
of Canada; 2024.

Henderson, RI, Shea-Budgell, M, Healy, C, Letendre, A, Bill, L,
Healy, B, et al. First Nations People’s Perspectives on Barriers
and Supports for Enhancing HPV Vaccination: Foundations for
Sustainable, Community-Driven Strategies. Gynecologic Oncology.
2018; 149(1):93-100.

Mrklas, KJ, MacDonald, S, Shea-Budgell, MA, Bedingfield, N,
Ganshorn, H, Glaze, S, et al. Barriers, Supports, and Effective
Interventions for Uptake of Human Papillomavirus- and Other
Vaccines within Global and Canadian Indigenous Peoples: A
Systematic Review Protocol. Systematic Reviews. 2018; 7(1):40.

MacDonald, SE, Kenzie, L, Letendre, A, Bill, L, Shea-Budgell,

M, Henderson, R, et al. Barriers and Supports for Uptake of
Human Papillomavirus Vaccination in Indigenous People Globally:
A Systematic Review. PLOS Global Public Health.

2023; 3(1):e0001406.

Lawrence, D. Immunization Partnership Fund (IPF) Project:
Improving COVID-19 Vaccination Service for People of African
Descent in Nova Scotia. [Unpublished].

World Health Organization. Behavioural and Social Drivers of
Vaccination: Tools and Practical Guidance for Achieving High
Uptake. Geneva: World Health Organization; 2022.

Anderson, KM, Creanza, N. Internal and External Factors Affecting
Vaccination Coverage: Modeling the Interactions between Vaccine
Hesitancy, Accessibility, and Mandates. PLOS Glob Public Health.
2023; 3(10):e0001186.

Herzog, R, AIvarez—Pasquin, MJ, Diaz, C, Del Barrio, JL, Estrada, JM,

Gil, A. Are Healthcare Workers’ Intentions to Vaccinate Related to
Their Knowledge, Beliefs and Attitudes? A Systematic Review. BMC
Public Health. 2013; 13(1):154.

Berdzuli, N, Datta, SS. How to Tackle Inequitable Access, Vaccine
Hesitancy, and Other Barriers to Achieve High Vaccine Uptake.
British Medical Journal. 2022; 377:01094.

Public Health Agency of Canada. Highlights from the 2022-2023
Seasonal Influenza (Flu) Vaccination Coverage Survey. Government
of Canada; 2023.

Public Health Agency of Canada. COVID-19 Vaccination Coverage
Survey (CVCS). Government of Canada; 2022.

MacDonald, NE, Dubé, E, Comeau, JL. Have Vaccine Hesitancy
Models Oversimplified a Complex Problem to Our Detriment? The
Adapted Royal Society of Canada Vaccine Uptake Framework.
Vaccine. 2022; 40(29):3927-30.

401.

402.

403.

404.

405.

406.

407.

408.

409.

410.

411,

412.

413.

Goldenberg, MJ. Vaccine Hesitancy: Public Trust, Expertise, and the
War on Science. University of Pittsburgh Press; 2021.

Merkley, E, Loewen, PJ. Anti-Intellectualism and the Mass Public’s
Response to the COVID-19 Pandemic. Nature Human Behaviour.
2021; 5(6):706-15.

Bagshaw, SM, Dyck, E, Goldenberg, MJ, Holmes, B, Jones, E,
Wright, JM. The Humanities and Health Policy. Royal Society of
Canada; 2023.

Carignan, M-E, Champagne-Poirier, O, Aliaga, G. Disinformation in
the Age of the COVID-19 Pandemic: How Does Belief in Fake News
and Conspiracy Theories Affect Canadians’ Reactions to the Crisis?
In: La Rocca G, Carignan M-E, Boccia Artieri G, editors. Infodemic
Disorder: COVID-19 Coping Strategies in Europe, Canada and
Mexico. Cham: Springer International Publishing; 2023. p. 161-85.

Steffen, CA, Henaff, L, Durupt, A, Omeiri, NE, Ndiaye, S, Batmunkh,
N, et al. Evidence-Informed Vaccination Decision-Making in
Countries: Progress, Challenges and Opportunities. Vaccine. 2021;
39(15):2146-52.

Vickery, J, Atkinson, P, Lin, L, Rubin, O, Upshur, R, Yeoh, EK, et al.
Challenges to Evidence-Informed Decision-Making in the Context
of Pandemics: Qualitative Study of COVID-19 Policy Advisor
Perspectives. BMJ Global Health. 2022; 7(4).

Canadian Immunization Research Network. CIRN Networks.
Canadian Immunization Research Network; 2024; Available
from: https://cirnetwork.ca/pcirn-networks/

Sarkies, MN, Francis-Auton, E, Long, JC, Pomare, C, Hardwick, R,
Braithwaite, J. Making Implementation Science More Real. BMC
Medical Research Methodology. 2022; 22(1):178.

World Health Organization and the United Nations Children’s
Fund (UNICEF). Human-Centred Design for Tailoring Immunization
Programmes. World Health Organization; 2022.

Chen, E, Neta, G, Roberts, MC. Complementary Approaches to
Problem Solving in Healthcare and Public Health: Implementation
Science and Human-Centered Design. Translational Behavioral
Medicine. 2020; 11(5):1115-21.

McKinnon, B, Abalovi, K, Vandermorris, A, Dubé, E, Nguyen, CT,
Billou, N, et al. Using Human-Centred Design to Tackle COVID-19
Vaccine Hesitancy for Children and Youth: A Protocol for a
Mixed-Methods Study in Montreal, Canada. BMJ Open. 2022;
12(4):e061908.

Pratt, B, Bull, S. Equitable Data Sharing in Epidemics and
Pandemics. BMC Medical Ethics. 2021; 22(1):136.

Fontaine, G, Smith, M, Langmuir, T, Mekki, K, Ghazal, H, Noad,
EE, et al. One Size Doesn’t Fit All: Methodological Reflections in
Conducting Community-Based Behavioural Science Research to
Tailor COVID-19 Vaccination Initiatives for Public Health Priority
Populations. BMC Public Health. 2024; 24(1):784.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://cirnetwork.ca/pcirn-networks/

414.

415.

416.

417.

418.

419.

420.

421.

422.

423.

424.

425.

426.

427.

428.

Hotil ts’eeda Northwest Territories Spor Support Unit. Ehkw'i Gode
Do; Information Is Medicine Youth Vaccination Gathering. Hotii
ts’eeda Northwest Territories Spor Support Unit.

Love, RP, Hardy, BJ, Heffernan, C, Heyd, A, Cardinal-Grant, M,
Sparling, L, et al. Developing Data Governance Agreements with
Indigenous Communities in Canada: Toward Equitable Tuberculosis
Programming, Research, and Reconciliation. Health and Human
Rights. 2022; 24(1):21-33.

Inuit Tapiriit Kanatami. National Inuit Strategy on Research. 2018.

Lurie, N, Saville, M, Hatchett, R, Halton, J. Developing COVID-19
Vaccines at Pandemic Speed. New England Journal of Medicine.
2020; 382(21):1969-73.

Monrad, JT, Sandbrink, JB, Cherian, NG. Promoting Versatile
Vaccine Development for Emerging Pandemics. npj Vaccines.
2021; 6(1):26.

Lee, Y, Ng, M, Daniel, K, Wayne, E. Rapid Growth in the COVID-19
Era. MRS Bulletin. 2021; 46(9):847-53.

Health Canada. COVID-19 mRNA Vaccines. Government
of Canada; 2022.

Rosa, SS, Prazeres, DMF, Azevedo, AM, Marques, MPC. mRNA
Vaccines Manufacturing: Challenges and Bottlenecks. Vaccine.
2021; 39(16):2190-200.

Deng, S, Liang, H, Chen, P, Li, Y, Li, Z, Fan, S, et al. Viral Vector
Vaccine Development and Application During the COVID-19
Pandemic. Microorganisms. 2022; 10(7).

Public Health Agency of Canada. Report on the Enhanced
Surveillance of Antimicrobial-Resistant Gonorrhea (ESAG): 2018
to 2021. Government of Canada; 2024.

Abara, WE, Bernstein, KT, Lewis, FMT, Schillinger, JA, Feemster, K,
Pathela, P, et al. Effectiveness of a Serogroup B Outer Membrane
Vesicle Meningococcal Vaccine against Gonorrhoea: A Retrospective
Observational Study. The Lancet Infectious Diseases. 2022;
22(7):1021-9.

Bekeredjian-Ding, I. Challenges for Clinical Development of
Vaccines for Prevention of Hospital-Acquired Bacterial Infections.
Frontiers in Immunology. 2020; 11.

Public Health Agency of Canada. Fact Sheet — Clostridium Difficile
(C. Difficile). Government of Canada; 2014,

Katz, KC, Golding, GR, Choi, KB, Pelude, L, Amaratunga, KR,
Taljaard, M, et al. The Evolving Epidemiology of “Clostridium
Difficile” Infection in Canadian Hospitals During a Postepidemic
Period (2009-2015). Canadian Medical Association Journal.
2018; 190(25):E758.

Public Health Agency of Canada. Key Health Inequalities in
Canada: A National Portrait — Executive Summary. Government
of Canada; 2018.

429.

430.

431.

432.

433.

434.

435.

436.

437.

438.

439.

440.

441,

442,

443,

Chu, M, Truscott, R, Young, S, Harrington, D, Keller-Olaman, S,
Manson, H, Orr, S. The Burden of Chronic Diseases in Ontario: Key
Estimates to Support Efforts in Prevention. Cancer Care Ontario,
Public Health Ontario; 2019.

Buonaguro, L, Tagliamonte, M. Selecting Target Antigens for Cancer
Vaccine Development. Vaccines. 2020; 8(4).

Greenblatt, CL, Lathe, R. Vaccines and Dementia: Part Il. Efficacy of
BCG and Other Vaccines against Dementia. Journal of Alzheimer’s
Disease. 2024; 98(2):361-72.

Brisse, M, Vrba, SM, Kirk, N, Liang, Y, Ly, H. Emerging Concepts and
Technologies in Vaccine Development. Frontiers in Immunology.
2020; 11.

Giersing, BK, Kahn, A-L, Jarrahian, C, Mvundura, M, Rodriguez,
C, Okayasu, H, Zehrung, D. Challenges of Vaccine Presentation
and Delivery: How Can We Design Vaccines to Have Optimal

Programmatic Impact? Vaccine. 2017; 35(49, Part A):6793-7.

Lemoine, C, Thakur, A, Kraji$nik, D, Guyon, R, Longet, S, Razim,
A, et al. Technological Approaches for Improving Vaccination
Compliance and Coverage. Vaccines. 2020; 8(2).

World Health Organization. Tuberculosis. World Health Organization;
2023; Available from: https://www.who.int/news-room/fact-sheets/
detail/tuberculosis

Public Health Agency of Canada. Tuberculosis in Canada, 2022
(Infographic). Government of Canada; 2024.

Dunn, JL, Larocque, M, Van Dyk, D, Vides, E, Khan, FA, Wong, T,

et al. Chapter 12: An Introductory Guide to Tuberculosis Care to
Improve Cultural Competence for Health Care Workers and Public
Health Professionals Serving Indigenous Peoples of Canada.
Canadian Journal of Respiratory, Critical Care, and Sleep Medicine.
2022; 6(sup1):184-93.

Fletcher, HA, Schrager, L. TB Vaccine Development and the End TB
Strategy: Importance and Current Status. Transactions of The Royal
Society of Tropical Medicine and Hygiene. 2016; 110(4):212-8.

Dockrell, HM, Butkeviciute, E. Can What Have We Learnt About
BCG Vaccination in the Last 20 years Help Us to Design a Better
Tuberculosis Vaccine? Vaccine. 2022; 40(11):1525-33.

Lux, M. Perfect Subjects: Race, Tuberculosis, and the Qu’appelle
BCG Vaccine Trial. Canadian Bulletin of Medical History. 1998;
15(2):277-95.

Buck, PO, Gomes, DA, Beck, E, Kirson, N, Mattera, M, Carroll, S,
et al. New Vaccine Platforms—Novel Dimensions of Economic and
Societal Value and Their Measurement. Vaccines. 2024; 12(3).

Hausdorff, WP, Madhi, SA, Kang, G, Kaboré, L, Tufet Bayona, M,
Giersing, BK. Facilitating the Development of Urgently Required
Combination Vaccines. The Lancet Global Health. 2024;
12(6):61059-€67.

Bell, CA, Simmonds, KA, MacDonald, SE. Exploring the
Heterogeneity among Partially Vaccinated Children in
a Population-Based Cohort. Vaccine. 2015; 33(36):4572-8.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://www.who.int/news-room/fact-sheets/detail/tuberculosis
https://www.who.int/news-room/fact-sheets/detail/tuberculosis

444,

445,

446.

447.

448.

449.

450.

451,

452.

453.

454,

455.

456.

457.

Mvundura, M, Frivold, C, Janik Osborne, A, Soni, P, Robertson, J,
Kumar, S, et al. Vaccine Innovation Prioritisation Strategy: Findings
from Three Country-Stakeholder Consultations on Vaccine Product
Innovations. Vaccine. 2021; 39(49):7195-207.

Wallis, J, Shenton, DP, Carlisle, RC. Novel Approaches for the
Design, Delivery and Administration of Vaccine Technologies.
Clinical and Experimental Immunology. 2019; 196(2):189-204.

Heida, R, Hinrichs, WLJ, Frijlink, HW. Inhaled Vaccine Delivery in the
Combat against Respiratory Viruses: A 2021 Qverview of Recent
Developments and Implications for COVID-19. Expert Review of
Vaccines. 2022; 21(7).957-74.

Cattin, M, Jonnalagedda, S, Makohliso, S, Schénenberger, K. The
Status of Refrigeration Solutions for Last Mile Vaccine Delivery in
Low-Income Settings. Vaccine: X. 2022; 11:100184.

Dasaklis, T, Pappis, C. Supply Chain Management in View of Climate
Change: An Overview of Possible Impacts and the Road Ahead.
Journal of Industrial Engineering and Management. 2013; 6(4).

Agus, D, Bell, J, Blair, T. One Shot to Prevent Disease and
Prepare for Future Pandemics. The Global Health Security
Consortium; 2022.

Public Health Agency of Canada. Vaccine Annex: Canadian
Pandemic Influenza Preparedness: Planning Guidance for
the Health Sector. Government of Canada; 2017.

Hatchett, R. Developing Pandemic-Busting Vaccines in
100 Days. CEPI.

Pandemic Preparedness Partnership. 100 Days Mission

to Respond to Future Pandemic Threats: Reducing the Impact
of Future Pandemics by Making Diagnostics, Therapeutics
and Vaccines Available within 100 Days. Government of the
United Kingdom; 2021.

CEPI. 2022-2026 Strategy: Objectives and Ambitions for the
Second 5-Year Cycle. CEPI; 2021.

Odone, A, Gianfredi, V, Sorbello, S, Capraro, M, Frascella, B,
Vigezzi, GP, Signorelli, C. The Use of Digital Technologies to
Support Vaccination Programmes in Europe: State of the Art and
Best Practices from Experts’ Interviews. Vaccines. 2021; 9(10).

Tozzi, AE, Gesualdo, F, D’Ambrosio, A, Pandolfi, E, Agricola, E,
Lopalco, P. Can Digital Tools Be Used for Improving Immunization
Programs? Frontiers in Public Health. 2016; 4.

Czerniak, K, Pillai, R, Parmar, A, Ramnath, K, Krocker, J, Myneni,
S. A Scoping Review of Digital Health Interventions for Combating
COVID-19 Misinformation and Disinformation. Journal of the
American Medical Informatics Association. 2023; 30(4):752-60.

Parsons, J, Griffiths, SE, Thomas, N, Atherton, H. How Effective Are

Digital Interventions in Increasing Flu Vaccination among Pregnant

Women? A Systematic Review and Meta-Analysis. Journal of Public
Health. 2021; 44(4):863-76.

458.

459.

460.

461.

462.

463.

464.

465.

466.

467.

468.

469.

470.

471.

472.

Choi, J, Tami-Maury, I, Cuccaro, P, Kim, S, Markham, C. Digital
Health Interventions to Improve Adolescent HPV Vaccination: A
Systematic Review. Vaccines. 2023; 11(2):249.

Ou, L, Chen, AC-C, Amresh, A. The Effectiveness of mHealth
Interventions Targeting Parents and Youth in Human Papillomavirus
Vaccination: Systematic Review. JMIR Pediatr Parent. 2023;
6:e47334.

Whitehead, L, Talevski, J, Fatehi, F, Beauchamp, A. Barriers to and
Facilitators of Digital Health among Culturally and Linguistically
Diverse Populations: Qualitative Systematic Review. Journal of
Medical Internet Research. 2023; 25:¢42719.

Saskatchewan Health Authority. Final Evaluation of Done By 2
Immunization Program. 2021.

Sun, N, Esom, K, Dhaliwal, M, Amon, JJ. Human Rights and Digital
Health Technologies. Health and Human Rights. 2020; 22(2):21-32.

Public Health Agency of Canada. VaccineConnect’s Immunization
Program Management Module (May 2021). Government of
Canada; 2022.

Golan, MS, Trump, BD, Cegan, JC, Linkov, |. The Vaccine Supply
Chain: A Call for Resilience Analytics to Support COVID-19 Vaccine
Production and Distribution. In: Linkov I, Keenan JM, Trump BD,
editors. COVID-19: Systemic Risk and Resilience. Cham: Springer
International Publishing; 2021. p. 389-437.

Snowdon, A, Saunders, M, Wright, A. The Emerging Features of
Healthcare Supply Chain Resilience: Learning from a Pandemic.
Healthcare Quarterly. 2022; 25(2):44-53.

Wright, AM, Snowdon, A, Saunders, M, Trampas, D. The Necessity
of Healthcare Supply Chain Resilience for Crisis Preparedness.
Healthcare Management Forum. 2023; 37(2):95-100.

Calnan, M, Douglass, T. Hopes, Hesitancy and the Risky
Business of Vaccine Development. Health, Risk & Society.
2020; 22(5-6):291-304.

Wheeler, C, Berkley, S. Initial Lessons from Public-Private
Partnerships in Drug and Vaccine Development. Bulletin
of the World Health Organization. 2001; 79(8):728-34.

Torreele, E, Kazatchkine, M, Mazzucato, M. Preparing for the
Next Pandemic Requires Public Health Focused Industrial Policy.
thebmijopinion; 2021.

Mardini, A, Shaykhon, N, Khan, A, Mardini, A, Saeed, HN. Global
Disparities in Access to Vaccine Clinical Trials: A Review of the
Literature. Vaccines. 2024; 12(4).

Vuitika, L, Prates-Syed, WA, Silva, JD, Crema, KP, Cortes, N, Lira,
A, et al. Vaccines against Emerging and Neglected Infectious
Diseases: An Overview. Vaccines. 2022; 10(9).

Farlow, A, Torreele, E, Gray, G, Ruxrungtham, K, Rees, H, Prasad,
S, et al. The Future of Epidemic and Pandemic Vaccines to Serve
Global Public Health Needs. Vaccines. 2023; 11(3).

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health




473.

474,

475.

476.

477.

478.

479.

480.

481.

482.

483.

484,

485.

486.

487.

488.

Pecetta, S, Nandi, A, Weller, C, Harris, V, Fletcher, H, Berlanda
Scorza, F, et al. Vaccines for a Sustainable Planet. Science
Translational Medicine. 2023; 15(685):eadf1093.

Xue, QC, Ouellette, LL. Innovation Policy and the Market for
Vaccines. Journal of Law and the Biosciences. 2020; 7(1):1saa026.

Mueller-Langer, . Neglected Infectious Diseases: Are Push and Pull
Incentive Mechanisms Suitable for Promoting Drug Development

Research? Health Economics, Policy and Law. 2013; 8(2):185-208.

Torreele, E, Wolfe, D, Kazatchkine, M, Sall, A, Ruxrungtham, K,
Fitchett, JRA, et al. From Private Incentives to Public Health Need:

Rethinking Research and Development for Pandemic Preparedness.

The Lancet Global Health. 2023; 11(10):61658-e66.

Lurie, N, Keusch, GT, Dzau, VJ. Urgent Lessons from COVID-19:
Why the World Needs a Standing, Coordinated System and
Sustainable Financing for Global Research and Development.
The Lancet. 2021; 397(10280):1229-36.

Pan American Health Organization. PAHO Revolving Fund.
Pan American Health Organization; 2024; Available from:
https://www.paho.org/en/revolving-fund

Druedahl, LC, Minssen, T, Price, WN. Collaboration in Times of
Crisis: A Study on COVID-19 Vaccine R&D Partnerships. Vaccine.
2021; 39(42):6291-5.

Public Health Agency of Canada. Ebola Disease: Symptoms and
Treatment. Government of Canada; 2023.

Government of Canada. Fact Sheet — Phase 3 Clinical Trial
on Canada’s VSV-EBOV Vaccine in Guinea. Government of
Canada; 2015.

Public Health Agency of Canada. Fact Sheet — VSV-EBQV -
Canada’s Vaccine for Ebola. Government of Canada; 2018.

Herder, M, Graham, JE, Gold, R. From Discovery to Delivery: Public
Sector Development of the rVSV-ZEBQV Ebola Vaccine. Journal of
Law and the Biosciences. 2020; 7(1):1sz019.

Plummer, FA, Jones, SM. The Story of Canada’s Ebola Vaccine.
Canadian Medical Association Journal. 2017; 189(43):E1326.

World Health Organization. Preliminary Results on the Efficacy of
rVSV-ZEBOV-GP Ebola Vaccine Using the Ring Vaccination Strategy
in the Control of an Ebola Outbreak in the Democratic Republic of
the Congo: An Example of Integration of Research into Epidemic
Response. World Health Organization; 2019.

Strategic Advisory Group of Experts. Extraordinary Meeting of

the Strategic Advisory Group of Experts on Immunization on

Ebola Vaccination, May 2024: Conclusions and Recommendations.
World Health Organization; 2024.

Public Health Agency of Canada. Vaccine Research and
Development Priorities. Government of Canada; 2015.

BARDA Industry Day 2022. MedicalCountermeasures.gov; 2022;
Available from: https://medicalcountermeasures.gov/barda/
barda-industry-day-2022/

489.

490.

491,

492.

493.

494.

495.

496.

497.

498.

499.

500.

501.

502.

503.

504.

505.

World Health Organization. Preferred Product Characteristics and
Target Product Profiles. World Health Organization.

Sarley, D, Hwang, A, Fenton Hall, B, Ford, A, Giersing, B, Kaslow,
DC, et al. Accelerating Access for All through Research and
Innovation in Immunization: Recommendations from Strategic
Priority 7 of the Immunization Agenda 2030. Vaccine. 2022.

World Health Organization. WHO R&D Blueprint for Epidemics:
Targeting Research on Diseases of Greatest Epidemic and
Pandemic Threat. World Health Organization; 2024.

Brown, S. Canada’s COVID-19 Vaccine Fix. Canadian Foreign Policy
Journal. 2022; 28(1):98-106.

Government of Canada. Canada’s Biomanufacturing and Life
Sciences Strategy. Government of Canada; 2021.

Innovation, Science and Economic Development Canada. Strategic
Innovation Fund. Government of Canada; 2024.

Canadian Institutes of Health Research. Clinical Trials Fund.
Government of Canada; 2023.

Social Sciences and Humanities Research Council. Canada
Biomedical Research Fund and Biosciences Research Infrastructure
Fund. Government of Canada; 2024.

Khalil, L, Leary, M, Rouphael, N, Ofotokun, I, Rebolledo, PA, Wiley,
Z. Racial and Ethnic Diversity in SARS-CoV-2 Vaccine Clinical Trials
Conducted in the United States. Vaccines. 2022; 10(2).

Flores, LE, Frontera, WR, Andrasik, MP, del Rio, C, Mondriguez-
Gonzalez, A, Price, SA, et al. Assessment of the Inclusion of Racial/
Ethnic Minority, Female, and Older Individuals in Vaccine Clinical
Trials. JAMA Network Open. 2021; 4(2):e2037640-¢.

Andrasik, MP, Broder, GB, Wallace, SE, Chaturvedi, R, Michael, NL,
Bock, S, et al. Increasing Black, Indigenous and People of Color
Participation in Clinical Trials through Community Engagement
and Recruitment Goal Establishment. PLOS ONE. 2021;
16(10):20258858.

Frick, M. Back to Basic Science. The Tuberculosis Vaccines
Pipeline; 2014.

HIV Vaccine Trials Network. Good Participatory Practice. HIV Vaccine
Trials Network; 2022; Available from: https://www.hvtn.org/
community/community-overview/good-participatory-practice-.html

Public Health Agency of Canada. Canadian HIV Vaccine Initiative
Achievements Report. Government of Canada; 2017.

Boulanger, RF, Seidel, S, Lessem, E, Pyne-Mercier, L, Williams,
SD, Mingote, LR, et al. Engaging Communities in Tuberculosis
Research. The Lancet Infectious Diseases. 2013; 13(6):540-5.

Joint United Nations Programme on HIV/AIDS (UNAIDS). Good
Participatory Practice, Guidelines for Biomedical HIV Prevention
Trials 2011. AVAC; 2011.

Native Women’s Association of Canada. Native Women’s Association
of Canada Research Toolkit. 2022.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://www.paho.org/en/revolving-fund
https://medicalcountermeasures.gov/barda/barda-industry-day-2022/
https://medicalcountermeasures.gov/barda/barda-industry-day-2022/
https://www.hvtn.org/community/community-overview/good-participatory-practice-.html
https://www.hvtn.org/community/community-overview/good-participatory-practice-.html

506.

507.

508.

509.

510.

511.

512.

513.

514.

515.

516.

517.

Bodicoat, DH, Routen, AC, Willis, A, Ekezie, W, Gillies, C, Lawson,
C, et al. Promoting Inclusion in Clinical Trials—a Rapid Review
of the Literature and Recommendations for Action. Trials. 2021;
22(1):880.

Puttick, NF, Vanderslott, S, Tanner, R. Representation of Ethnic and
Racial Minority Groups in European Vaccine Trials: A Quantitative
Analysis of Clinical Trials Registries. BMJ Public Health. 2023;
1(1):e000042.

Saluzzo, F, Espinosa-Pereiro, J, Dressler, S, Tavora Dos Santos
Filho, E, Seidel, S, Gonzalez Moreno, J, et al. Community
Engagement in Tuberculosis Research: The EU-Patient-cEntric
clinicAl tRial pLatforms (EU-PEARL) Experience. International
Journal of Infectious Diseases. 2023; 130 Suppl 1:520-s4.

Grumbach, K, Cottler, LB, Brown, J, LeSarre, M, Gonzalez-Fisher,
RF, Williams, CD, et al. It Should Not Require a Pandemic to Make
Community Engagement in Research Leadership Essential, Not
Optional. Journal of Clinical and Translational Science. 2021; 5(1):€95.

Kou, R, Sadafi, SL, Principato, R, Anderson, LN, Brignardello-
Petersen, R, Mbuagbaw, L. Reporting of Health Equity
Considerations in Vaccine Trials for COVID-19: A Methodological
Review. Journal of Clinical Epidemiology. 2024; 169:111315.

Pepperrell, T, Rodgers, F, Tandon, P, Sarsfield, K, Pugh-Jones, M,
Rashid, T, Keestra, S. Making a COVID-19 Vaccine That Works for
Everyone: Ensuring Equity and Inclusivity in Clinical Trials. Global
Health Action. 2021; 14(1):18923009.

Dodd, C, Andrews, N, Petousis-Harris, H, Sturkenboom, M,
Omer, SB, Black, S. Methodological Frontiers in Vaccine Safety:
Qualifying Available Evidence for Rare Events, Use of Distributed
Data Networks to Monitor Vaccine Safety Issues, and Monitoring
the Safety of Pregnancy Interventions. BMJ Global Health. 2021;
6(Suppl 2):6003540.

Munoz, FM, Sheffield, JS, Beigi, RH, Read, JS, Swamy, GK, Jevajj, |,
et al. Research on Vaccines During Pregnancy: Protocol Design and
Assessment of Safety. Vaccine. 2013; 31(40):4274-9.

Palmer, S, Pudwell, J, Smith, GN, Reid, RL. Optimizing Participation
of Pregnant Women in Clinical Trials: Factors Influencing Decisions
About Participation in Medication and Vaccine Trials. Journal of
Obstetrics and Gynaecology Canada. 2016; 38(10):945-54.

Beeler, JA, Lambach, P, Fulton, TR, Narayanan, D, Ortiz, JR,
Omer, SB. A Systematic Review of Ethical Issues in Vaccine
Studies Involving Pregnant Women. Human Vaccines &
Immunotherapeutics. 2016; 12(8):1952-9.

Farrugia, P. Recruitment of Indigenous Study Participants in
Canada: Obligations or Constraints? An Ethical Reflection. Canadian
Journal of Bioethics. 2022; 5:100.

Hayward, A, Wodtke, L, Craft, A, Robin, T, Smylie, J, McConkey,
S, et al. Addressing the Need for Indigenous and Decolonized
Quantitative Research Methods in Canada. SSM — Population
Health. 2021; 15:100899.

518.

519.

520.

521.

522.

523.

524.

525.

526.

527.

528.

529.

530.

531.

532.

533.

Peltier, C. An Application of Two-Eyed Seeing: Indigenous Research
Methods with Participatory Action Research. International Journal
of Qualitative Methods. 2018; 17(1):1609406918812346.

Tsosie, KS, Yracheta, JM, Dickenson, D. Overvaluing Individual
Consent Ignores Risks to Tribal Participants. Nature Reviews
Genetics. 2019; 20(9):497-8.

Public Health Agency of Canada. Communicating Effectively
About Immunization. In: Canadian Immunization Guide: Part 1
Key Immunization Information: Government of Canada; 2016.

Paterson, P, Meurice, F, Stanberry, LR, Glismann, S, Rosenthal, SL,
Larson, HJ. Vaccine Hesitancy and Healthcare Providers. Vaccine.
2016; 34(52):6700-6.

Canadian Institute for Health Information. 88% of Canadians Have
a Regular Health Provider but Others Struggle to Access Care.
Canadian Institute for Health Information; 2023.

Mangin, D, Premji, K, Bayoumi, I, Ivers, N, Eissa, A, Newbery, S,
et al. Brief on Primary Care Part 2; Factors Affecting Primary Care
Capacity in Ontario for Pandemic Response and Recovery. Ontario
COVID-19 Science Advisory Table; 2022.

Starfield, B, Shi, L, Macinko, J. Contribution of Primary Care
to Health Systems and Health. The Milbank Quarterly. 2005;
83(3):457-502.

Kiran, T, Green, ME, Wu, CF, Kopp, A, Latifovic, L, Frymire, E,

et al. Family Physicians Stopping Practice During the COVID-19
Pandemic in Ontario, Canada. The Annals of Family Medicine.
2022; 20(5):460.

Kiran, T, Wang, R, Handford, C, Laraya, N, Eissa, A, Pariser, P, et al.
Family Physician Practice Patterns During COVID-19 and Future
Intentions. Canadian Family Physician. 2022; 68(11):836.

Gajjar, J, Pullen, N, Li, Y, Weir, S, Wright, JG. Impact of the COVID-19
Pandemic Upon Self-Reported Physician Burnout in Ontario, Canada:
Evidence from a Repeated Cross-Sectional Survey. BMJ Open. 2022;
12(9):e060138.

Inner Gity Health Associates. ICHA and COVID-19. Inner Gity Health
Associates; 2024; Available from: https://www.icha-toronto.ca/
icha-and-covid-19

Isenor, JE, Bowles, SK. Opportunities for Pharmacists to
Recommend and Administer Routine Vaccines. Canadian
Pharmacists Journal. 2019; 152(6):401-5.

Houle, SKD. Canadian Pharmacists as Immunizers: Addressing
Questions Related to This New Scope of Practice. Canadian
Journal of Public Health. 2017; 108(4):e418-e20.

IPHTG. Vaccine Preventable Diseases: Nunatsiavut’s Story.
[Unpublished].

Nunatsiavut. Nunatsiavut Government; Available from: https://
nunatsiavut.com/

NCIM. National Council of Indigenous Midwives; Available from:
https://indigenousmidwifery.ca/

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://www.icha-toronto.ca/icha-and-covid-19
https://www.icha-toronto.ca/icha-and-covid-19
https://nunatsiavut.com/
https://nunatsiavut.com/
https://indigenousmidwifery.ca/

534.

535.

536.

537.

538.

539.

540.

541.

542.

543.

544,

545.

546.

547.

Canadian Association of Midwives. CanVax; 2020; Available from:
https://canvax.ca/canadian-association-midwives

Canadian Association of Midwives. Vaccines - We Can Talk About
[t. Canadian Association of Midwives; 2023; Available from:
https://canadianmidwives.org/vaccines/

Canadian Association of Midwives, National Aboriginal Council of
Midwives. Midwives and Vaccination: Delivering Informed Choice
Discussions Project Overview and Needs Assessment Results.
Canadian Association of Midwives; 2020.

Shalansky, RA, Wu, M, Shen, SC, Furness, C, Morris, SK, Reynolds,
D, et al. Evaluation of a Pilot Immunization Curriculum to Meet
Competency Training Needs of Medical Residents. BMC Medical
Education. 2020; 20(1):442.

Traicoff, D, Pope, A, Bloland, P, Lal, D, Bahl, J, Stewart, S, et al.
Developing Standardized Competencies to Strengthen Immunization
Systems and Workforce. Vaccine. 2019; 37(11):1428-35.

Macdonald, GJ, Mclntyre, MA, Barry, MA. Immunizing Children:
Current Canadian Health Professional Competencies. Sage Open.
2014; 4(4):2158244014559510.

Pelly, LP, Pierrynowski MacDougall, DM, Halperin, BA, Strang,
RA, Bowles, SK, Baxendale, DM, McNeil, SA. The Vaxed Project:
An Assessment of Immunization Education in Canadian Health
Professional Programs. BMC Medical Education. 2010; 10(1):86.

Tchoualeu, DD, Fleming, M, Traicoff, DA. A Systematic Review of
Pre-Service Training on Vaccination and Immunization. Vaccine.
2023; 41(20):3156-70.

EPIC — Education Program for Immunization Competencies.
Canadian Paediatric Society; Available from: https://cps.ca/en/epic

Dubé, E, Renaud, M-P, Lyonnais, M-C, Pelletier, C, Fletcher, C.
“The Needle Is Already Ready to Go”: Communities’ and Health
Care Professionals’ Perceptions of Routine Vaccination in Nunavik,
Canada. International Journal of Circumpolar Health. 2024;
83(1):2295042.

Bach, AT, Kang, AY, Lewis, J, Xavioer, S, Portillo, I, Goad, JA.
Addressing Common Barriers in Adult Immunizations: A Review
of Interventions. Expert Rev Vaccines. 2019; 18(11):1167-85.

Devereaux, A, McPherson, C, Etowa, J. Public Health Nurses’
Experiences During the H1N1/09 Response. Public Health
Nursing. 2020; 37(4):533-40.

Waite, NM, Houle, SKD, Toppari, K, Pereira, JA. Willingness of
Canadian Community Pharmacists to Adopt a Proactive Life-Course
Approach to Vaccination Services. Journal of the American
Pharmacists Association. 2024; 64(4).

Omura, J, Buxton, J, Kaczorowski, J, Catterson, J, Li, J, Derban,
A, et al. Immunization Delivery in British Columbia: Perspectives
of Primary Care Physicians. Canadian Family Physician. 2014;
60(3):187-93.

548.

549.

550.

551.

552.

553.

554,

555.

556.

557.

558.

559.

Lip, A, Pateman, M, Fullerton, MM, Chen, HM, Bailey, L, Houle, S,
et al. Vaccine Hesitancy Educational Tools for Healthcare Providers
and Trainees: A Scoping Review. Vaccine. 2023; 41(1):23-35.

Shen, S, Dubey, V. Addressing Vaccine Hesitancy. Canadian Family
Physician. 2019; 65(3):175.

Holt, D, Bouder, F, Elemuwa, C, Gaedicke, G, Khamesipour, A,
Kisler, B, et al. The Importance of the Patient Voice in Vaccination
and Vaccine Safety—Are We Listening? Clinical Microbiology and
Infection. 2016; 22:5146-S53.

Gagneur, A. Motivational Interviewing: A Powerful Tool to Address
Vaccine Hesitancy. Canada Communicable Disease Report.
2020; 46(4).

Lemaitre, T, Carrier, N, Farrands, A, Gosselin, V, Petit, G, Gagneur,
A. Impact of a Vaccination Promotion Intervention Using
Motivational Interview Techniques on Long-Term Vaccine Coverage:
The PromoVac Strategy. Human Vaccines & Immunotherapeutics.
2019; 15(3):732-9.

Gagneur, A, Battista, M-C, Boucher, FD, Tapiero, B, Quach, C,

De Wals, P, et al. Promoting Vaccination in Maternity Wards —
Motivational Interview Technique Reduces Hesitancy and Enhances
Intention to Vaccinate, Results from a Multicentre Non-Controlled
Pre- and Post-Intervention RCT-Nested Study, Quebec, March 2014
to February 2015. Eurosurveillance. 2019; 24(36):1800641.

Dempsey, AF, Pyrznawoski, J, Lockhart, S, Barnard, J, Campagna,
EJ, Garrett, K, et al. Effect of a Health Care Professional
Communication Training Intervention on Adolescent Human
Papillomavirus Vaccination: A Cluster Randomized Clinical Trial.
JAMA Pediatrics. 2018; 172(5):e180016-¢.

Gagneur et al. From Vaccine Hesitancy to Vaccine Motivation: A
Motivational Interviewing Based Approach to Vaccine Counselling.
Human Vaccines & Immunotherapeutics. [In Press].

Ministere de la santé et des services sociaux. Programme d’entretien
motivationnel en maternité pour I'immunisation des enfants (EMMIE).
Ministere de la santé et des services sociaux; 2023.

Lin, C, Mullen, J, Smith, D, Kotarba, M, Kaplan, SJ, Tu, P. Healthcare
Providers’ Vaccine Perceptions, Hesitancy, and Recommendation to
Patients: A Systematic Review. Vaccines. 2021; 9(7).

Dzieciolowska, S, Hamel, D, Gadio, S, Dionne, M, Gagnon, D,
Robitaille, L, et al. COVID-19 Vaccine Acceptance, Hesitancy, and
Refusal among Canadian Healthcare Workers: A Multicenter Survey.
American Journal of Infection Control. 2021; 49(9):1152-7.

Ma, H, Yiu, KCY, Baral, SD, Fahim, C, Moloney, G, Darvin, D,

et al. COVID-19 Cases among Congregate Care Facility Staff
by Neighborhood of Residence and Social and Structural
Determinants: Observational Study. JMIR Public Health Surveill.
2022; 8(10):34927.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://canvax.ca/canadian-association-midwives
https://canadianmidwives.org/vaccines/
https://cps.ca/en/epic

560.

561.

562.

563.

564.

565.

566.

567.

568.

569.

570.

571.

572.

573.

574,

Antonipillai, V, Ng, E, Baumann, A, Crea-Arsenio, M, Kohen, D. Work
Precarity, Employment Characteristics and Health among Canada’s
Long-Term Care and Seniors’ Home Workers During the COVID-19
Pandemic. Statistics Canada; 2024.

Peterson, CJ, Lee, B, Nugent, K. COVID-19 Vaccination Hesitancy
among Healthcare Workers—A Review. Vaccines. 2022; 10(6).

Crawshaw, J, Konnyu, K, Castillo, G, van Allen, Z, Grimshaw, JM,
Presseau, J. Behavioural Determinants of COVID-19 Vaccination
Acceptance among Healthcare Workers: A Rapid Review. Public
Health. 2022; 210:123-33.

Stall, NM, Brown, KA, Maltsev, A, Jones, A, Costa, AP, Allen, V, et al.
COVID-19 and Ontario’s Long-Term Care Homes. Journal of Elder
Policy. 2021; 1(3):65-110.

Verger, P, Botelho-Nevers, E, Garrison, A, Gagnon, D, Gagneur, A,
Gagneux-Brunon, A, Dubé, E. Vaccine Hesitancy in Health-Care
Providers in Western Countries: A Narrative Review. Expert Review
of Vaccines. 2022; 21(7):909-27.

Martin, S, Lomas, J, Claxton, K. Is an Ounce of Prevention Worth a
Pound of Cure? A Cross-Sectional Study of the Impact of English
Public Health Grant on Mortality and Morbidity. BMJ Open. 2020;
10(10):e036411.

De Wals, P, Espinoza-Moya, M-E, Béland, D. Kingdon’s Multiple
Streams Framework and the Analysis of Decision-Making Processes
Regarding Publicly-Funded Immunization Programs. Expert Review
of Vaccines. 2019; 18(6):575-85.

Rafferty, E, Reifferscheid, L, Assi, A, MacDonald, SE. Using Health
Economics to Inform Immunization Policy across All Levels of
Government. PharmacoEconomics. 2022; 6(5):631-5.

Standaert, B, Rappuoli, R. Towards a More Comprehensive
Approach for a Total Economic Assessment of Vaccines?
Journal of Market Access & Health Policy. 2017; 5(1).

Patikorn, C, Cho, J-Y, Lambach, P, Hutubessy, R, Chaiyakunapruk, N.
Equity-Informative Economic Evaluations of Vaccines: A Systematic
Literature Review. Vaccines. 2023; 11(3).

Ward, T, Mujica-Mota, RE, Spencer, AE, Medina-Lara, A.
Incorporating Equity Concerns in Cost-Effectiveness Analyses:
A Systematic Literature Review. PharmacoEconomics. 2022;
40(1):45-64.

Hopman, HA, Crowcroft, NS, Cesuroglu, T, Langley, JM.
Incorporation of Health Economic Evaluation into Immunization
Policy-Making in Canada: Barriers and Facilitators. Vaccine.
2020; 38(11):2512-8.

Chit, A, Lee, JK, Shim, M, Nguyen, VH, Grootendorst, P, Wu, J, et al.
Economic Evaluation of Vaccines in Canada: A Systematic Review.
Human Vaccines & Immunotherapeutics. 2016; 12(5):1257-64.

Mah, CL. Governing Immunization in Canada. Ottawa, ON: Library
and Archives Canada; 2011.

Public Health Agency of Canada. National Immunization Strategy.
Government of Canada; 2024.

575.

576.

577.

578.

579.

580.

581.

582.

583.

584.

585.

586.

587.

588.

589.

590.

Public Health Agency of Canada. National Immunization Strategy:
Objectives 2016—2021. Government of Canada; 2017.

Auer, AM, Hanson, P, Brady-Fryer, B, Alati-it, J, Johnson, AL.
Communities of Practice in Alberta Health Services: Advancing
a Learning Organisation. Health Research Policy and Systems.
2020; 18(1):86.

Li, LC, Grimshaw, JM, Nielsen, C, Judd, M, Coyte, PC, Graham,
ID. Use of Communities of Practice in Business and Health
Care Sectors: A Systematic Review. Implementation Science.
2009; 4(1):27.

Tarig, M, Haworth-Brockman, M, Moghadas, SM. Ten Years of
Pan-InfORM: Modelling Research for Public Health in Canada.
AIMS Public Health. 2021; 8(2):265-74.

Fonseca, J, Pearson Sharpe, J, Houle, SKD, Waite, NM.

Time for Harmonization: Pharmacists as Immunizers across
Canadian Jurisdictions. Canadian Pharmacists Journal. 2019;
152(6):395-400.

Kondro, W. Progress Report on the National Immunization Strategy.
Canadian Medical Association Journal. 2007; 176(13):1811.

Moya, E, Eugenia, M. Variation in Immunization Post-Implementation
Policy-Making in Canada: A Comparative Case Study of Four
Provinces: University of Toronto; 2021.

Macdonald, N, Bortolussi, R. A Harmonized Immunization Schedule
for Canada: A Call to Action. Paediatrics & Child Health. 2011;
16(1):29-31.

Public Health Agency of Canada. Provincial and Territorial
Immunization Information: Immunization Schedules by Province
and Territory. Government of Canada; 2020.

Scheifele, DW, Ward, BJ, Halperin, SA, McNeil, SA, Crowcroft,
NS, Bjornson, G. Approved but Non-Funded Vaccines: Accessing
Individual Protection. Vaccine. 2014; 32(7):766-70.

Halseth, R, Murdock, L. Supporting Indigenous Self-Determination
in Health: Lessons Learned from a Review of Best Practices in
Health Governance in Canada and Internationally. Prince George,
BC: National Collaborating Centre for Indigenous Health; 2020.

Department of Justice Canada. Second Annual Progress Report on
Implementation of the United Nations Declaration on the Rights of
Indigenous Peoples Act. Department of Justice Canada; 2023.

Richardson, L, Crawford, A. COVID-19 and the Decolonization of
Indigenous Public Health. Canadian Medical Association Journal.
2020; 192(38):E1098-E100.

Petrov, AN, Dorough, DS, Tiwari, S, Welford, M, Golosov, N, Devlin,
M, et al. Indigenous Health-Care Sovereignty Defines Resilience to
the COVID-19 Pandemic. The Lancet. 2023; 401(10387):1478-80.

Anderson, M, MacKinnon, M. We Can Learn from the COVID-19
Pandemic Management Strategy of First Nations Communities in
Canada. British Medical Journal. 2023; 382:p1675.

RadyUM Staff. Ongomiizwin Guides ‘Momentous’ Vaccine Rollout
to First Nations. RadyUM; 2021.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health




591.

592.

593.

594.

595.

596.

597.

598.

599.

UM Today Staff. UM Institute Leads ‘Momentous’ Vaccine Rollout to
First Nations at Request of Federal Government. UM News; 2021,

The University of British Columbia. Community Engagement
Matters: Empowering Local Solutions for COVID-19 Immunization
Uptake in Western Canada. The University of British Columbia; 2021.

Ismail, SJ, Hardy, K, Tunis, MC, Young, K, Sicard, N, Quach, C.
A Framework for the Systematic Consideration of Ethics, Equity,

Feasibility, and Acceptability in Vaccine Program Recommendations.

Vaccine. 2020; 38(36):5861-76.

Vaccine Injury Support Program (VISP). Public Health Agency of
Canada; 2021; Available from: https://vaccineinjurysupport.ca/en

World Health Organization. National Immunization Technical
Advisory Groups (NITAGs). World Health Organization; 2024.

National Advisory Committee on Immunization. About Us. In:
National Advisory Committee on Immunization (NACI): Membership
and Representation: Government of Canada; 2024.

Pan-Canadian Public Health Network. About the Pan-Canadian

Public Health Network. Pan-Canadian Public Health Network; 2023.

Institut national de santé publique du Québec. Comité sur
I'immunisation du Québec (CIQ). Institut national de santé
publique du Québec; 2023.

Canadian Nurses Association. Immunization and Vaccine

Preventable Diseases. Canadian Nurses Association; Available from:

https://www.cna-aiic.ca/en/policy-advocacy/advocacy-priorities/
infectious-diseases/infectious-diseases-immunization

600.

601.

602.

603.

604.

605.

606.

607.

Canadian Paediatric Society. Immunization and Vaccines. Canadian
Paediatric Society; 2024; Available from: https://cps.ca/clinical/
immunization-and-vaccines

Upcoming Events. The Society of Obstetricians and
Gynaecologists of Canada; Available from: https://www.
sogc.org/en/en/content/events/events-and-education.
aspx?hkey=105beb43-a76e-44c1-ae65-a357e7d68283

Government of Canada. Canada and the World Health Organization.
Government of Canada; 2022.

Canada. Pan American Health Organization; Available from:
https://www.paho.org/en/canada

World Health Organization. International Health Regulations.
World Health Organization; Available from: https://www.who.int/
health-topics/international-health-regulations#tab=tab_1

Public Health Agency of Canada. Canada and the International
Health Regulations (IHR): Overview. Government of Canada; 2023.

Public Health Agency of Canada. Pandemic Instrument Partner and
Stakeholder Engagement Forum. Government of Canada; 2023.

Public Health Agency of Canada. Canada’s Role in the Development
of an International Pandemic Agreement. Government of
Canada; 2024.

The Chief Public Health Officer of Canada’s Report on the State of Public Health in Canada 2024
Realizing the Future of Vaccination for Public Health



https://vaccineinjurysupport.ca/en
https://www.cna-aiic.ca/en/policy-advocacy/advocacy-priorities/infectious-diseases/infectious-diseases-immunization
https://www.cna-aiic.ca/en/policy-advocacy/advocacy-priorities/infectious-diseases/infectious-diseases-immunization
https://cps.ca/clinical/immunization-and-vaccines
https://cps.ca/clinical/immunization-and-vaccines
https://www.sogc.org/en/en/content/events/events-and-education.aspx?hkey=105beb43-a76e-44c1-ae65-a357e7d68283
https://www.sogc.org/en/en/content/events/events-and-education.aspx?hkey=105beb43-a76e-44c1-ae65-a357e7d68283
https://www.sogc.org/en/en/content/events/events-and-education.aspx?hkey=105beb43-a76e-44c1-ae65-a357e7d68283
https://www.paho.org/en/canada
https://www.who.int/health-topics/international-health-regulations#tab=tab_1
https://www.who.int/health-topics/international-health-regulations#tab=tab_1

