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The World Health Organization declared the 
COVID-19 outbreak as a pandemic on Mar. 11, 
2020.1 By December of the same year, the first doses 

of SARS-CoV-2 vaccine (“COVID-19 vaccine”) were admin-
istered in Canada.2 In the following months, several million 
doses became available, but this initial supply was not suffi-
cient to vaccinate the entire population right away.2 This con-
text of staggered arrival of vaccine supply necessitated offer-
ing vaccines to some populations earlier than others.

To inform the planning of provincial and territorial publicly 
funded COVID-19 vaccination programs, Canada’s National 
Advisory Committee on Immunization (NACI) developed 
evidence-informed guidance related to the prioritization of key 
populations in the context of limited vaccine supply in November 
2020,3,4 December 20205 and February 2021.6

The assessment of values and preferences of stakeholders is 
an important component of an ethically sound vaccine 
prioritization framework. The objective of our study was to 
conduct a priority-setting exercise to establish a Canadian 
expert stakeholder perspective early in the COVID-19 

pandemic on the relative importance of pandemic vaccination 
strategies for different COVID-19 pandemic scenarios at the 
time of initial COVID-19 vaccine availability. 

Methods

Design and setting
The priority-setting exercise, which included a stakeholder 
survey, was conducted in July and August 2020. To establish 
an expert stakeholder perspective on the relative importance 
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Background: When vaccine supplies are anticipated to be limited, necessitating the vaccination of certain groups earlier than others, 
the assessment of values and preferences of stakeholders is an important component of an ethically sound vaccine prioritization 
framework. The objective of this study was to conduct a priority-setting exercise to establish an expert stakeholder perspective on the 
relative importance of COVID-19 vaccination strategies in Canada.

Methods: The priority-setting exercise included a survey of stakeholders that was conducted from July 22 to Aug. 14, 2020. Stake-
holders included clinical and public health expert groups, provincial and territorial committees and national Indigenous groups, 
patient and community advocacy representatives and experts, health professional associations and federal government departments. 
Survey results were analyzed to identify trends.

Results: Of 155 stakeholders contacted, 76 surveys were received for a participation rate of 49%. During a period of anticipated 
initial vaccine scarcity for all pandemic scenarios, stakeholders generally considered the most important vaccination strategy to be 
protecting those who are most vulnerable to severe illness and death from COVID-19. This was followed in importance by strategies 
to protect health care capacity, minimize transmission of SARS-CoV-2 and protect critical infrastructure.

Interpretation: This priority-setting exercise established that there is general alignment in the values and preferences across stake-
holder groups: the most important vaccination strategy at the time of limited initial vaccine availability is to protect those who are most 
vulnerable. The findings of this priority-setting exercise provided a timely expert perspective to guide early public health planning for 
COVID-19 vaccines.
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of pandemic vaccination strategies in Canada, we proposed a 
set of strategies based on the goal of Canada’s pandemic 
response (to minimize serious illness and overall deaths while 
minimizing societal disruption as a result of the COVID-19 
pandemic).7 These strategies were based on recommenda-
tions from the Canadian Pandemic Influenza Preparedness 
guidance8 as well as input from NACI’s High Consequence 
Infectious Disease (HCID) Working Group, which includes 
infectious diseases and public health experts (a complete list 
of members can be found elsewhere3). The set of strategies 
were then ranked by expert stakeholders for different COVID-
19 pandemic scenarios in the context of initial COVID-19 
vaccine availability.

The 4 pandemic vaccination strategies proposed by the 
authors to be ranked by the expert stakeholders were as fol-
lows: protect those who are most vulnerable to severe illness 
and death from COVID-19, minimize transmission of SARS-
CoV-2, protect health care capacity and protect critical 
infrastructure.

Participants
Given the urgent need for the results of this priority-setting 
exercise to inform a prioritization framework, we used a con-
venience sample to select expert stakeholders. These stake-
holders were identified on the basis of their participation on 
federally supported committees or networks involved in the 
Canadian COVID-19 pandemic response. The committees 
consisted of internal and external advisory bodies to the 
Public Health Agency of Canada (PHAC) in the areas of 
immunization, infectious diseases, travel and pandemic pre-
paredness. The networks consisted of health professional 
associations, provincial and territorial medical officers of 
health and immunization program managers, and national 
Indigenous groups that were engaged by PHAC as part of 
the COVID-19 response.

On the basis of their roles in the COVID-19 pandemic 
response, stakeholders were categorized into the following 
groups: members of clinical and public health expert groups 
involved with PHAC; members of provincial and territorial 
committees and representatives from national Indigenous 
groups; patient and community advocacy representatives and 
experts from the CanCOVID network (https://cancovid.ca/); 

executives of Canadian health professional associations; and 
representatives of federal government departments, exclud-
ing PHAC.

Data source
We conducted the survey between July 22 and Aug. 14, 2020. 
An invitation to complete the survey, which was provided as a 
Microsoft Word document in English and French (6 pages 
total with 5 questions distributed over 3 pages), was sent by 
email to the expert stakeholders in a format that facilitated 
shared review and discussion within their respective organiza-
tions. Clinical and public health experts and representatives 
and experts from the CanCOVID network each provided indi-
vidual expert responses, whereas organizational, provincial and 
territorial representatives each provided a single response on 
behalf of their organization or jurisdiction. An email reminder 
was sent to nonresponders to optimize the participation rate. 
No incentives were offered for participation. The survey invi-
tation letter and the study survey (in English and French) are 
available as supplementary materials (Appendices 1, 2 and 3, 
available at www.cmajopen.ca/content/9/3/E848/suppl/DC1).

We developed 4 scenarios to describe the different phases 
of an epidemic curve. The pandemic scenarios represent dis-
crete stages in the progression of a pandemic and were 
developed with input from the HCID Working Group. 
Expert stakeholders were asked to rank, in order of impor-
tance with a rank of “1” being the most important, the rela-
tive importance of the 4 pandemic vaccination strategies 
proposed, plus an optional respondent-specified strategy for 
each of the 4 pandemic scenarios presented in Table 1 (the 
fourth scenario includes 2 subscenarios in which the durabil-
ity of protection from vaccination or previous infection dif-
fer) and visualized along a hypothetical pandemic curve in 
Figure 1. The shape of this hypothetical pandemic curve rep-
resents a propagated-source epidemic curve, which is one of 
several well-described types of epidemic curves.9 Propagated-
source epidemics are characterized by having multiple irreg-
ular peaks, a pattern that occurs with diseases that spread 
from person to person. 

We chose simple ranking for its straightforwardness for 
data collection and analysis. The respondent was asked to 
assume that the COVID-19 vaccine was in limited supply for 

Table 1: Descriptions of pandemic scenarios at the time of initial COVID-19 vaccine availability

Scenario Description

1 The pandemic is still in progress, and sustained community-level COVID-19 outbreaks continue.

2 There is a possible new wave of the pandemic with COVID-19 activity rising again after a postpeak period.

3 The pandemic is in the postpeak period, and COVID-19 activity remains low.

4A The pandemic is considered over, but SARS-CoV-2 continues to circulate at low levels. There is evidence that the vaccine 
(or previous infection) provides long-term protection against COVID-19, but a routine vaccination program may be required 
for new cohorts that are immunologically naive.

4B The pandemic is considered over, but SARS-CoV-2 continues to circulate at low levels. There is evidence that the vaccine 
(or previous infection) does not provide long-term protection against COVID-19 and a routine vaccination program will be 
required for much of the population.
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each scenario and that the vaccine was safe and efficacious 
for all populations for the purposes of the survey. Other infor-
mation was not collected.

Statistical analysis
Survey results were collated in Microsoft Excel and compared 
across all respondents to identify overall trends and by stake-
holder group to assess for any differences in prioritization 
among stakeholder groups. We assessed trends in the rank-
ings for each pandemic scenario by comparing the percentage 
of each ranking contributing to the total for each pandemic 
vaccination strategy. Responses with missing data or non
distinct ranks (i.e., 2 or more strategies that were ranked 
equivalently) were not included in the analysis (a sensitivity 
analysis including all responses was performed). Only the 
4 predetermined COVID-19 pandemic vaccination strategies 
were included for data analysis, with respondent-specified 
strategies assessed separately. We calculated the participation 
rate by dividing the number of responders by the sum of 
responders and nonresponders.

Ethics approval
This study received approval from the Health Canada and 
PHAC Research Ethics Board (REB 2020-011P).

Results

Of 155 stakeholders contacted, 76 surveys were received for an 
overall participation rate of 49%. Of the received surveys, 74 
were included for analysis, as 2 respondents returned blank 
surveys (48% response rate for surveys included in the analy-
sis). A total of 22 out of 74 respondents (30%) were members 
of clinical or public health expert groups involved with PHAC, 
19 (26%) were patient or community advocacy representatives 
or experts from the CanCOVID network, 16 (22%) were exec-
utives of Canadian health professional associations, 9 (12%) 
were members of provincial and territorial committees or rep-
resentatives from national Indigenous groups, and 8 (11%) 
were representatives of federal government departments. The 
response rate by stakeholder group is shown in Table 2. 

Two respondents did not complete one of the survey ques-
tions, and an additional 10 respondents did not provide distinct 
ranks in the order of importance for 1 (n = 4 respondents) or 
more (n = 6 respondents) questions. Ten respondents also 
ranked strategies out of 5, as an “other” strategy was speci-
fied, for at least 1 scenario; these other respondent-specified 
strategies were all considered by the authors to fall under 
1 of the 4 predetermined strategies and these rankings were 
reordered from 1 through 4 (rather than 5) for analysis.

Scenario 1

Scenario 3

Scenario 2

Scenario 4

The pandemic is
still in progress
and sustained

community-level
outbreaks
continue There is a possible

new wave of the
pandemic with

COVID-19 activity
rising again after a
postpeak period

The pandemic is
considered over,
but SARS-CoV-2

continues to
circulate at low

levels

The pandemic is in the postpeak
period and COVID-19 activity

remains low

Time

Figure 1: Pandemic scenarios at the time of initial COVID-19 vaccine availability, plotted along a hypothetical pandemic curve. The y-axis (not 
shown) represents the number of cases. This stylized pandemic curve includes a smaller second pandemic peak, which is one of several poten-
tial scenarios. 
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Stacked bar charts of rankings for COVID-19 pandemic 
vaccination strategies for different pandemic scenarios at the 
time of initial COVID-19 vaccine availability are presented in 
Figure 2. The data underlying this visualization can be found 
in Appendix 4, available at www.cmajopen.ca/content/9/3/
E848/suppl/DC1. 

For all pandemic scenarios, stakeholders generally ranked 
the vaccination strategies in the following order from most to 
least important:
1.	 Protect those who are most vulnerable to severe illness 

and death from COVID-19 (targeting adults aged 
> 60 yr, adults aged 19–60 yr with 1 or more high-risk 

conditions, populations in lower socioeconomic groups, 
etc.).

2.	 Protect health care capacity (targeting health care workers 
and personnel in hospitals, laboratories, pharmacies, etc.).

3.	 Minimize transmission of SARS-CoV-2 (targeting institu-
tions where outbreaks occur: shelters, group homes, dor-
mitories, overcrowded neighbourhoods, homeless popula-
tions, etc.).

4.	 Protect critical infrastructure (targeting 1 or more of the 
following sectors: energy and utilities, information and 
communication technologies, finance, health, food, water, 
transportation, safety, government, manufacturing).

Table 2: List of surveyed expert stakeholders

Stakeholder group Stakeholder Response rate, no. (%)

Clinical and public health experts* •	Canadian Pandemic Influenza Preparedness Task Group 
members

•	Committee to Advise on Tropical Medicine and Travel members
•	National Advisory Committee on Immunization (NACI) members
•	NACI High Consequence Infectious Disease Working Group 

members
•	Public Health Agency of Canada Clinical Issues Task Group 

members

22/40 (55)

Health professional associations† •	Association of Medical Microbiology and Infectious Disease 
Canada

•	Canadian Dental Association
•	Canadian Geriatrics Society
•	Canadian Indigenous Nurses Association
•	Canadian Medical Association
•	Canadian Nurses Association
•	Canadian Paediatric Society
•	Canadian Pharmacists Association
•	Canadian Psychological Association
•	Canadian Public Health Association
•	Community Health Nurses of Canada
•	 Immunize Canada member organizations
•	 Indigenous Physicians Association of Canada
•	 Infection Prevention and Control Canada
•	Public Health Physicians of Canada
•	Royal College of Physicians and Surgeons of Canada
•	Society of Obstetricians and Gynaecologists of Canada
•	The College of Family Physicians of Canada

16/36 (44)

Provincial and territorial committees 
and national Indigenous groups†

•	Assembly of First Nations
•	Canadian Immunization Committee
•	Council of Chief Medical Officers of Health
•	 Inuit Public Health Task Group
•	 Inuit Tapiriit Kanatami

9/30 (30)

Federal government departments† •	Correctional Service of Canada
•	Department of National Defence
•	Employment and Social Development Canada (Early Learning 

and Childcare, Learning Branch, Office of Disability Issues, 
Seniors Policy)

•	Health Canada
•	 Immigration, Refugees and Citizenship Canada
•	 Indigenous Services Canada
•	Royal Canadian Mounted Police

8/10 (80)

Patient and community advocacy 
representatives and experts*

•	CanCOVID network 19/39 (49)

*These stakeholders each provided individual expert responses.
†These stakeholders each provided a single response on behalf of their organization or jurisdiction.



E852	 CMAJ OPEN, 9(3)	

Research

In a subgroup analysis by stakeholder group, the trends 
were less clear because of smaller samples, but the strategy to 
protect those most vulnerable to severe illness and death from 
COVID-19 remained the most important in all stakeholder 
groups and across pandemic scenarios. The exception to this 
general trend was with the health professional association 
stakeholder group, which ranked the vaccination strategy to 
protect the most vulnerable and the vaccination strategy 
to protect health care capacity similarly in high importance 
for pandemic scenarios 1 (pandemic in progress) and 4B 
(postpandemic without long-term protection). Data for the 
subgroup analysis can be found in Appendix 5, available at 
www.cmajopen.ca/content/9/3/E848/suppl/DC1. A sensitivity 
analysis including all responses, including those with nondistinct 
rankings, did not differ in overall trends (data not shown).

Interpretation

The results of this priority-setting exercise were used to 
inform NACI’s prioritization guidance for COVID-19 vacci-
nation.5,6 This priority-setting exercise established that there 
is general alignment in the values and preferences across 
stakeholder groups. Surveyed stakeholders generally consid-
ered the most important vaccination strategy to be that of 
protecting those who are most vulnerable to severe illness and 
death from COVID-19 during the period of initial vaccine 
scarcity. This was followed in importance by the strategies to 
protect health care capacity and to minimize transmission of 
SARS-CoV-2. In this supply-constrained context, a vaccina-
tion strategy to protect critical infrastructure was considered 
the least important.

0% 20% 40% 60% 80% 100%

Pandemic in progress 

0% 20% 40% 60% 80% 100%

Protect those who are most vulnerable to
 severe illness and death from COVID-19

Protect those who are most vulnerable to
 severe illness and death from COVID-19

Protect those who are most vulnerable to
 severe illness and death from COVID-19

Protect those who are most vulnerable to
 severe illness and death from COVID-19

Protect those who are most vulnerable to
 severe illness and death from COVID-19

Minimize transmission of SARS-CoV-2

Protect critical infrastructure

Protect health care capacity

Minimize transmission of SARS-CoV-2

Protect critical infrastructure
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Possible new wave
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Figure 2: Stacked bar charts comparing the percentage of each ranking contributing to the total for COVID-19 pandemic vaccination strategies 
for different pandemic scenarios at the time of initial COVID-19 vaccine availability.
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The overall rankings in this expert survey mirrored those 
in surveys of the general public on the prioritization of pan-
demic vaccination strategies. Canada’s COVID-19 Snapshot 
Monitoring (COSMO Canada) study is a longitudinal study 
that surveyed a representative sample of about 2000 Canadi-
ans from April through September 2020 in 8 waves.10 When 
asked in Wave 7 (Aug. 13–17, 2020) which vaccination strate-
gies they would prioritize if COVID-19 vaccine supply is lim-
ited, most respondents identified protecting those most vul-
nerable (51%) and protecting health care capacity (28%) as 
the most important strategies to determine which groups 
should receive the vaccine first when there is not enough vac-
cine for everyone when it first becomes available.11 This was 
followed by minimizing transmission (15%) and protecting 
critical infrastructure (5%). In a 2011 study involving Univer-
sity of Alberta students and staff on the allocation of scarce 
resources during an influenza pandemic, the top choice for a 
priority access plan to the pandemic vaccine was to save the 
most lives.12 

The priority populations for early COVID-19 vaccination 
that were included in provincial and territorial programs 
beginning in December 2020 have been consistent with 
NACI’s prioritization guidance, which was informed by this 
priority-setting exercise (NACI is an independent scientific 
advisory group to PHAC whose recommendations inform 
decision-making by provinces and territories, but jurisdictions 
have discretion on whether or not to accept NACI advice). 
NACI prioritized populations to protect those who are most 
vulnerable to severe illness and death and to protect health 
care capacity. This alignment with previous surveys as well as 
the field experience with the COVID-19 vaccine rollout in 
Canada lends confidence to the findings of the present study.

Limitations
There are important limitations to consider when interpreting 
the findings of this study. Stakeholders were required to treat 
the vaccination strategies presented in the survey as distinct, 
when, in reality, these strategies are overlapping to some 
degree. For example, those working in long-term care facili-
ties could be targeted under all 4 vaccination strategies that 
were presented for ranking. The hypothetical pandemic curve 
presented in the survey as a visual aid may have biased 
responses, as the second pandemic peak is lower than the first 
peak. However, the impact of this response bias may be mini-
mal, as the rankings for scenarios 1 (pandemic in progress) 
and 2 (possible new wave) were similar. Furthermore, the 
4 scenarios to describe the different phases of the epidemic 
curve were based primarily on our expert opinion.

There may be over- or underrepresentation of certain stake-
holder groups, as a convenience sample of stakeholders was used 
for this priority-setting exercise. The patient and community 
advocacy members of the CanCOVID network may not be 
representative of people who may be affected by COVID-19 
vaccination strategies. The convenience sample is also of lim-
ited size. This priority-setting exercise included “key infor-
mant” stakeholders who acted as a proxy for their organization 
or stakeholder group. Though respondents were encouraged 

to consult with others in their organizations, the survey 
responses may not be representative opinions of the respective 
organizations or groups. The survey questions presented 
broad concepts that were open to interpretation. Respondents 
likely made differing assumptions based on their values and 
preferences to provide rankings. The overall response rate for 
surveys included in the analysis is modest (48%) with the 
highest response rate among representatives of federal govern-
ment departments (80%) and lowest among representatives of 
provincial and territorial governments (30%). Although there 
is risk for selection bias in the findings, a subgroup analysis 
found that the most important strategy across all stakeholder 
groups (i.e., to protect those who are most vulnerable) was 
consistent with the overall analysis. 

The simple ranking used to determine priorities may not 
be as informative as other approaches. For example, simple 
ranking provides no information about the extent to which 
one vaccination strategy might be preferred over another. 
Only information on the respondents’ stakeholder group 
and vaccination strategy rankings were collected. The survey 
used in this priority-setting exercise was not pilot tested. 
Finally, vaccine characteristics were unknown at the time of 
the survey, which made interpretation of the results of the 
survey challenging when the vaccines first became available. 

Conclusion
This priority-setting exercise established that there is general 
alignment in the values and preferences across stakeholder 
groups: the most important vaccination strategy at the time of 
limited initial vaccine availability is to protect those who are 
most vulnerable. The findings of this study provided a timely 
expert perspective on priority COVID-19 pandemic vaccina-
tion strategies to guide early public health planning for 
COVID-19 vaccines, including the development of guidance 
by NACI on the prioritization of vaccines. The results of this 
study could prove useful to advisory groups for informing the 
development of future pandemic planning guidance. These 
prioritizations of pandemic vaccination strategies will need to 
be validated in follow-up surveys of different stakeholders in 
different contexts.

References
  1.	 WHO Director-General’s opening remarks at the media briefing on COVID-

19 — 11 March 2020. Geneva: World Health Organization; 2020. Available: 
https://www.who.int/director-general/speeches/detail/who-director-general-s​
-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020 (2021 
June 13).

  2.	 COVID-19 vaccination in Canada. Ottawa: Government of Canada; 2021. 
Available: https://health-infobase.canada.ca/covid-19/vaccine-administration/ 
(2021 June 13).

  3.	 Preliminary guidance on key populations for early COVID-19 immunization. 
Ottawa: National Advisory Committee on Immunization; 2020. Available: https://
www.canada.ca/en/public-health/services/immunization/national-advisory​
-committee-on-immunization-naci/guidance-key-populations-early-covid-19​
-immunization.html (accessed 2021 Apr. 5).

  4.	 Ismail SJ, Zhao L, Tunis MC, et al. Key populations for early COVID-19 
immunization: preliminary guidance for policy. CMAJ 2020;192:​
E1620-32.

  5.	 Guidance on the prioritization of initial doses of COVID-19 vaccine(s). Ottawa: 
National Advisory Committee on Immunization; 2020. Available: https://www.
canada.ca/en/public-health/services/immunization/national-advisory-committee​
-on-immunization-naci/guidance-prioritization-initial-doses-covid-19-vaccines.
html (accessed 2021 Apr. 5).



E854	 CMAJ OPEN, 9(3)	

Research

  6.	 Guidance on the prioritization of key populations for COVID-19 immunization. 
Ottawa: National Advisory Committee on Immunization; 2021. Available: https://
www.canada.ca/en/public-health/services/immunization/national-advisory​
-committee-on-immunization-naci/guidance-prioritization-key-populations​
-covid-19-vaccination.html (accessed 2021 Apr. 5).

  7.	 Federal/provincial/territorial public health response plan for ongoing manage-
ment of COVID-19. Ottawa: Public Health Agency of Canada; 2020. Available: 
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus​
-infection/guidance-documents/federal-provincial-territorial-public-health​
-response-plan-ongoing-management-covid-19.html (accessed 2020 Sept. 17).

  8.	 Vaccine annex: Canadian Pandemic Influenza Preparedness: planning guidance 
for the health sector. Ottawa: Public Health Agency of Canada; 2017. Avail-
able: https://www.canada.ca/en/public-health/services/flu-influenza/canadian​
-pandemic-influenza-preparedness-planning-guidance-health-sector/vaccine​
-annex.html (accessed 2020 Sept. 17).

  9.	 Applications of research methods in public health surveillance and programme 
evaluation. Ottawa: The Association of Faculties of Medicine of Canada; 2021. 
Available: https://phprimer.afmc.ca/en/part-ii/chapter-7/ (2021 June 13).

10.	 Wave 6 results. Ottawa: Impact Canada; 2020. Available: https://impact.canada.
ca/en/challenges/cosmo-canada/wave6 (accessed 2020 Sept. 17).

11.	 Wave 7 results. Ottawa: Impact Canada; 2020. Available: https://impact.canada.
ca/en/challenges/cosmo-canada/wave7 (accessed 2020 Sept. 17).

12.	 Bailey TM, Haines C, Rosychuk RJ, et al. Public engagement on ethical prin-
ciples in allocating scarce resources during an influenza pandemic. Vaccine 
2011;29:3111-7.

Affiliations: Centre for Immunization and Respiratory Infectious Dis-
eases (Zhao, Ismail, Tunis), Public Health Agency of Canada, Ottawa, 
Ont.; Metro City Medical Clinic (Ismail), Edmonton, Alta.

Contributors: All authors conceptualized and designed the work; partici-
pated in data collection, analysis and interpretation; drafted the work and 
revised it critically for important intellectual content; provided final 
approval of the version to be published; and agreed to be accountable for 
all aspects of the work.

Funding: This work was supported by the Public Health Agency of 
Canada.

Content licence: This is an Open Access article distributed in accordance 
with the terms of the Creative Commons Attribution (CC BY-NC-ND 
4.0) licence, which permits use, distribution and reproduction in any 
medium, provided that the original publication is properly cited, the use is 
noncommercial (i.e., research or educational use), and no modifications or 
adaptations are made. See: https://creativecommons.org/licenses/
by-nc-nd/4.0/

Data sharing: The authors have no further data to share beyond what is 
provided in the manuscript and supplementary files.

Acknowledgements: The authors thank the National Advisory Commit-
tee on Immunization (NACI), the NACI High Consequence Infectious 
Disease Working Group and the survey participants for their contribu-
tions to this study.

Supplemental information: For reviewer comments and the original 
submission of this manuscript, please see www.cmajopen.ca/content/9/3/
E848/suppl/DC1.  


