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ABSTRACT

Vaccine certificates have been implemented worldwide, aiming to promote vaccination rates and to
reduce the spread of COVID-19. However, their use during the COVID-19 pandemic was controversial and
has been criticized for infringing upon medical autonomy and individual rights. We administered
a national online survey exploring social and demographic factors predicting the degree of public
approval of vaccine certificates in Canada. We conducted a multivariate linear regression which revealed
which factors were predictive of vaccine certificate acceptance in Canada. Self-reported minority status
(p <.001), rurality (p <.001), political ideology (p <.001), age (p <.001), having children under 18 in the
household (p <.001), education (p=.014), and income status (p =.034) were significant predictors of
attitudes toward COVID-19 vaccine certificates. We observed the lowest vaccine-certificate approval
among participants who: self-identify as a visible minority; live in rural areas; are politically conservative;
are 18-34years of age; have children under age 18 living in the household; have completed an
apprenticeship or trades education; and those with an annual income between $100,000-5159,999.
The present findings are valuable for their ability to inform the implementation of vaccine certificates
during future pandemic scenarios which may require targeted communication between public health
agencies and under-vaccinated populations.
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Introduction
body that a person received an approved and complete series

Achieving high vaccination rates is critical to protecting public
health and safely re-opening society following restrictions such
as those implemented during the COVID-19 pandemic.
Vaccines reduce both the likelihood of being infected as well
as the severity of illness from COVID-19, and achieving high
vaccination coverage plays a crucial role in helping to mitigate
the burden of the pandemic on healthcare systems
worldwide.'

However, vaccine hesitancy posed, and still remains,
a significant issue within the context of COVID-19 with
numerous studies reporting low acceptance or high hesitancy.
For instance, a recent meta-analysis determined that preva-
lence of parental acceptance to vaccinate their children was
57% (95% CI: 52-62%).*

One method employed to improve vaccination rates and
protect society from COVID-19 spread were vaccine
passports.” The Ontario Science Table defines a COVID-19
vaccine certificate as “a verifiable attestation by an issuing

of COVID-19 vaccines”.® In Canada and other OECD coun-
tries, vaccine certificates have been used in a number of sce-
narios to gate access to (i) international and domestic travel,
(ii) occupations where mandatory vaccination is required such
as health care workers and long-term care, (iii) high risk work-
places (i.e., meat packing plants and warehouses), (iv) mass
gatherings (i.e., sporting and music events), and (v) restau-
rants, bars and other indoor spaces.7 In Canada, these certifi-
cates or “passports” were implemented in 2021 to incentivize
COVID-19 vaccination but were gradually discontinued
throughout 2022.° Their use is controversial and has been
criticized for infringing on individuals’ rights and freedoms.”

The institution of vaccine passports resulted in high profile
opposition. In January 2022, for instance, long-haul truckers
from across Canada occupied the downtown core of Ottawa in
protest of federal and provincial government regulations
designed to mitigate the spread of COVID-19. These “freedom
convoy” protesters viewed these policies as violations of their
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personal liberties. Proof of vaccination in the form of vaccine
certificates was chief among their concerns.'® While this inci-
dent garnered widespread global media coverage, relatively
little is known about attitudes toward vaccine certificates
among the broader Canadian public. Furthermore, the social
and demographic factors that influence public attitudes toward
COVID-19 vaccinations and vaccine certificates in Canada are
unclear. The present investigation aimed to fill this knowledge
gap using a survey to determine whether and how public
approval of COVID-19 vaccine certificates is shaped by socio-
demographic factors. The results of our investigation provide
insights that can inform how public health entities approach
the implementation of vaccine certificates during future pan-
demics or whenever access to public venues must be gated on
the basis of vaccination history.

Methods

We conducted a Canada-wide online survey between April 11
and 24, 2022. The survey was distributed by an established
national polling company (Ekos) using a survey panel of
Canadians. The probability panel involved random probability
selection methods and a live operator to verify that there were
no duplicates or fraudulent respondents. The random sample
was closed and representative of the general population of
Canada’s provincial/territorial population distribution, and
Random Iterative Method (RIM) weighting system was
applied to adjust for any departures from census parameters.
The sample size was designed to provide robust parameters
within the margin of error of the sample. Respondents received
the questionnaire by e-mail and they also received targeted
reminder and prompts to complete the questionnaire.

Individuals were eligible to participate if they were =18
years of age and literate in English or French. Participants
were pre-enrolled in a screened survey panel and identify
was verified. Every panelist has provided explicit informed
consent to participate in surveys (at the time of recruitment
into the panel). This research project was approved by the
Bruyere Research Institute Research Ethics Board (REB#
M16-22-007) and the Ottawa Hospital Research Ethics Board
(REB# 20220115-01 H).

Survey questions evaluated vaccine acceptance, factors that
influenced vaccine acceptance, opinions on the past, current
and future use of vaccine certificates, media and social media
use, ideology, political leaning, and demographics (age, gen-
der, income, education, self-reported ethnicity etc.). The sur-
vey questions also covered themes related to the facilitators
and barriers to the adoption of COVID-19 vaccination and
vaccine certificates, particularly, as relates to the role of vaccine
certificates in “gatekeeping” various travel, work, and social
events. The complete list of survey questions is available in the
(Table S1). Oversampling for parents of children occurred, and
questions were asked about children’s vaccine status, and their
opinions on the use of vaccine certificates for children. Prior to
release, the validity of the survey instrument was pretested by
team members and a convenience sample of ten members of
the public to ensure that the survey questions were clear and
well-understood. Minor modifications were made to improve
survey readability, useability, and flow.

Quantifying vaccine certificate approval amongst
participants

In a post-hoc analysis, we generated a composite score for each
participant indexing their attitude toward vaccine certificates.
The score comprised an average of four Likert (1-5 scale)
responses that explicitly probed attitudes toward the certifi-
cates (Table S2 for questions 10A, 10B, 11A, and 11b).
Participants selected ‘1’ to indicate that they “strongly oppose”
the statement in question while a ‘5’ indicated “strongly sup-
port.” Therefore, higher Likert scores reflect stronger support
for vaccine certificates, while lower scores are associated with
opposition to the certificates.

Two participants did not respond to the relevant subset of
questions pertaining to vaccine certificate approval and were
subsequently removed from the main regression analysis. We
excluded 25 participants that responded with “prefer not to
say” to four or more demographic questions, which exceeded
our upper bound for inclusion. Additionally, we ensured that
the distribution of “prefer not to say” responses was not
heavily skewed toward any particular set of questions. With
the remaining participants (N=2522), we performed
a multivariate ordinary least squares (OLS) linear regression
to evaluate the influence of demographic factors on attitude
scores (Table 1). For statistical purposes, the categories for
income, age, education, ideology, and province had to be
reduced into a smaller number of levels to facilitate the regres-
sion analysis. The original categories for these variables can be
viewed in the (Table S3).

Statistical analysis

Descriptive statistics including frequency, mean, and standard
deviation (SD) were calculated for all survey questions, as
appropriate. We computed a multivariable OLS linear regres-
sion to assess the relationship between demographic factors
and participant classification scores. Statistical significance was
defined as p <.05. Statistical procedures were performed in
Python with the Statsmodels package (version 0.13.2; Seabold
& Perktold, 2010) or in SPSS (version 2022; IBM). Custom
Python scripts were used to perform the data cleaning proce-
dures outlined below.

Results
Characteristics of participants

Between April 11, 2022 and April 24, 2022, a total of 2,549
Canadian residents completed the survey (Table S1). The
response rate was 15.9% (N =2664/16,790). The majority of
respondents were from Ontario (40.4%; n=1,031), born in
Canada (86.0%; n =2,193), and spoke English as their native
language (75.6%; n=1,928). Most participants (80.6%; n =
2,055) had completed some form of post-secondary education.
Nearly a quarter of respondents (23.4%; n = 597) self-reported
one or more minority identities. There were 1,102 respondents
(43.2%) with children under age 18 within the household.
Politically, 50.0% (n =1,275) of participants self-identified as
politically ‘left,” 27.0% (n = 688) were politically ‘right, and
17.8% (n = 453) were ‘neither’ (Table S4).



Table 1. Multivariate linear regression.
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Demographic Factor p (variable) Level B SE (standard error) p (category)
Gender 105
Male (ref) - - -
Female .064 .055 249
Other .031 283 913
Prefer not to say —-.781 370 .035*
Province .019*
Ontario (ref) - - -
Atlantic 178 112 112
British Columbia .068 .086 428
Prairies -141 .073 .054
Prefer not to say -1.122 682 .100
Quebec —-.074 .101 462
Territories -.593 .345 .086
Generation .861
Both you and parents born in Canada (ref) - - -
Born in Canada but > 1 parent was not -.007 .067 918
Don't know/prefer not to say —-.639 787 417
Not born in Canada .020 .091 .828
Language 234
English (ref) - - -
Bilingual® .080 146 .583
French —.044 .106 677
Other -.014 117 .906
Prefer not to say —-.804 361 .026*
Minority <.007%**
None (ref) - - -
A 2SLGBTQ+ person —-.008 128 949
A member of a visible minority -.305 112 .007**
A person with a disability 119 113 294
Don't know/Prefer not to say —.681 136 <.007***
Indigenous -.273 182 135
Multiple® 051 147 729
Rurality <.007***
Urban (ref) - - -
Don’t know/Prefer not to say —.546 338 .106
Rural area -.391 072 < .007***
Suburban area —-.006 .061 918
Ideology <.007***
Left (ref) - - _
Don't know/Prefer not to say -.731 129 < .007***
Neither —1.007 .075 <.0071%**
Right -1.430 .065 <.007***
Age <.007%**
55+ (ref) - - R
18-34 —.747 .084 <.0071%**
35-54 -.512 .071 <.007***
Unknown -.819 146 <.007%**
Children <.007***
No (ref) - - -
Don't know/prefer not to say -.810 .501 .106
Yes -.309 .065 <.007***
Education 014*
Postgraduate degree (ref) - - -
University/College® -.168 .066 .010*
Prefer not to say —.687 338 .042*
High School diploma or equivalent -119 .099 230
Primary school —-.356 233 127
Apprenticeship or trades -373 130 .004%*
Income .034*
Income quartile 4 (ref) - - -
Prefer not to say -.150 .105 152
Income quartile 1 -.180 .093 .052
Income quartile 2 —-.180 .083 .030*
Income quartile 3 -.239 .076 .002%*

(a) Bilingualism is defined as any combination of spoken languages including those specified by participants under the category of “other (please specify)” (b)
Participants were classified as “Multiple” if they self-identified as belonging to two or more minority/equity seeking groups (c) Undergraduate degree or college
diploma; * p <.05, ** p <.01, *** p <.001; p (variable) reports whether demographic factors contribute significantly to the overall regression model; p (category)

reports the difference between each level of a demographic factor and the reference category.
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Vaccination attitudes

The majority of participants (91.3%; n = 2,326) received one or
more doses of a COVID-19 vaccine at the time of their
response, with 75.0% (n =1,911) of the total sample reporting
receipt of three or more doses. The most common reasons for
COVID-19 vaccination included personal health and safety
(80.3%; n = 1,868), protecting others (78.1%; n = 1,816), travel
(19.6%; n =456), and work-related requirements (19.0%; n =
442). In contrast, the most cited reasons for refusal included:
personal freedoms (75.4%; n = 138); health and safety concerns
surrounding the vaccine (66.7%; n = 122); confidence in one’s
health and natural immunity (56.8%; n = 104); not feeling the
need to receive a vaccine due to the possibility of previous or
current COVID-19 infection (48.6%; n = 89); and lack of per-
ceived threat (39.3%; n = 72) (Table S1).

Vaccine certificates did not strongly influence the COVID-19
vaccination rates. Of the vaccinated participants (n = 2326), only
7.1% (n = 165) of participants indicated that the announcement
of the COVID-19 vaccine certificates affected their choices.
Furthermore, only 46.1% (n=76) of these (n=165) reported
that the certificates were the sole reason for obtaining the
COVID-19 vaccine. Despite this, some vaccine certificate-
related incentives appeared to affect vaccination outcomes. For
instance, a slight majority of vaccinated participants (50.9%; n =
1,183) rated the desire to attend social events (e.g., movies,
restaurants, bars, etc.) as being either a minor (29.5%; n = 686)
or major (21.4%; n =497) influence (Table S1).

Most participants expressed opposition to the convoy pro-
tests that occurred in Ottawa, Canada in early 2022 with 65.6%
disagreeing (n = 1,673) with both their message and tactics. Of
those who indicated some support of the protestors, most
(15.3%; n=389) tended to endorse both the protesters’ mes-
sage and tactics (Table S1).

We observed higher support for requiring Canadians to
carry certificates to travel (mean = 3.85 on Likert scale of 1-5,
SD = 1.61) when they were first introduced compared to pre-
sent (mean = 3.65, SD = 1.64). Participant support for requir-
ing certificates to attend public events also declined from their
first implementation (mean=3.68, SD=1.62) to present
(mean = 3.44, SD = 1.63) (Table S2).

On average, participants were most likely to rely on public
health professionals (mean: 4.06, SD = 1.18) and public health
agencies (mean = 3.99, SD = 1.21) as sources of information on
matters related to COVID-19. They were least likely to rely on
social media (mean = 1.70, SD = 0.96), podcasts (mean = 1.65,
SD =0.99) or American alternative media sources such as Fox
News (mean = 1.40, SD = 0.82). For participants who did con-
sume COVID-19 related content on social media, the most
common platforms were Twitter (mean =1.45, SD =0.90),
YouTube (mean=1.41, SD =0.84) and Reddit (mean =1.23,
SD =0.67) (Table S3).

The multivariate linear regression revealed that all demo-
graphic variables (except for gender, generation, and language)
significantly predicted approval of the use of vaccine certifi-
cates (Fy5 2479 = 25.936, p < .001, adjusted R%=10.294) (Table 1).

Public attitudes toward COVID-19 vaccination and vaccine
certificates varied geographically (Table 1). Compared to
Ontario, residents from the Prairies, Territories, and Quebec

exhibited lower vaccine certificate approval, whereas residents
from Atlantic provinces exhibited the highest approval ratings.
Participants in rural areas reported lower approval ratings than
those in urban or suburban regions (Table 1).

These trends also varied by socioeconomic status (Table 1).
Educational attainment of a graduate degree above the bache-
lor’s level predicted the higher approval whereas primary
school and apprenticeship/trades were associated with lower
approval ratings. Compared to participants in the fourth
income quartile, participants in other quartiles reported
lower vaccine certificate approval ratings, although the rela-
tionship does not appear to be linear (Table 1).

Other sociodemographic predictors included self-reported
minority status, political ideology, age, and having children
under the age of 18. Participants that self-identified as
2SLGBTQ, Indigenous, or a member of a visible minority
demonstrated lower approval of COVID-19 vaccine certifi-
cates, compared to those not belonging to any minority
group. We observed a significant effect of political ideology
on vaccine certificate approval with those self-identifying as
‘left’ having higher approval than all other groups. Older
participants (55+) exhibited the strongest approval while rat-
ings declined in the 18-34 and 35-54 age categories. Having
one or more children under the age of 18 in the household was
associated with lower approval ratings (Table 1).

Discussion

To the best of our knowledge, this was the first national survey
to focus on the sociodemographic factors that influence public
attitudes toward COVID-19 vaccines and vaccine certificates
specifically in the Canadian general adult population, which is
particularly important given the controversial nature of these
certificates. Our findings offer valuable insights into the facil-
itators and barriers to the successful implementation of vac-
cine certificates as a method of achieving higher vaccine
coverage in Canada for future pandemics. The concept of
institutional trust is a plausible interpretive lens that may
contextualize these findings. For instance, a recent qualitative
review provides evidence that a history of systemic, institu-
tional discrimination erodes trust and reduces vaccine
uptake.'" The review also notes that institutional trust is influ-
enced by positive interactions with the health care system.
There is evidence that racial minority groups experience
poorer standards of care,'’> adding support for this
interpretation.

We identified several demographic factors that were signif-
icant predictors of vaccine certificate approval. All the factors
except for gender, language spoken, and generation (i.e., where
participants and their parents were born) contributed signifi-
cantly to the overall regression model. Opposition to vaccine
certificates was more commonly associated with younger age,
self-identification as a visible minority, rural geographic loca-
tion, certain forms of educational attainment below the grad-
uate level, household income within the third quartile, and
political conservatism. Province of residence was also
a relevant factor in our model, but a more granular investiga-
tion reveals that only Prairie province scores approached



significance when compared to Ontario as a reference. Further
research should explore this given that, to our knowledge,
there are currently no data describing inter-provincial differ-
ences in COVID-19 mandate acceptance.

A salient finding from the current investigation is that
attitudes toward vaccination requirements vary according to
political affiliation. Consistent with our results, many studies
report that those on the political left show greater support for
vaccine certificates than those on the political right.">”'* For
instance, El-Mohandes et al.'* found that 70.1% of liberals
agreed with legislation requiring proof of vaccination to
enter public spaces.; in contrast, 53.5% of moderates and
only 37.9% of conservatives voiced agreement for the same
policy. Similar response patterns were observed when partici-
pants were asked about requiring proof of vaccination in the
context of employment, government work, university atten-
dance, and international travel.'* Likewise, Paul et al.'® report
that support for compulsory COVID-19 vaccinations in
Austria was lowest among those voting for the right-wing
Freedom Party (FPO) (26%) and highest among those who
cast ballots for the left-leaning Greens (48%). There is also
evidence suggesting that this pattern applies to vaccine certifi-
cates more generally and is not specific to COVID-19.%

With respect to gender, our non-significant results are
inconsistent with the study by Heath et al.,*' which found
that women were the most receptive to COVID-19 vaccination
requirements. Other studies demonstrate that men view
COVID-19-related certificates more favorably,'®'®'>** or
that, like our current findings, support for vaccine require-
ments does not vary significantly by gender.'> More research is
warranted to describe the influence of gender on the Canadian
public’s attitudes toward COVID-19 vaccines and vaccine
certificates.

Our findings suggest a mixed association between educa-
tion and public attitudes toward vaccine certificates. We found
that participants with graduate degrees tended to perceive
vaccine certificates more favorably than those who completed
a college-level education or apprenticeship; however, there was
no significant difference between graduate degree holders and
participants with a high school or primary school education.
These findings are similar to some existing studies which
found a positive association between educational attainment
and COVID-19 certificate acceptance.''>*' Teasdale et al.,"
for instance, found that 51.6% of those with a college education
or higher approved of vaccine certificates for school children,
compared to 37.0% with college/technical training and 41.4%
of those with high school education or less. On a similar note,
we found that higher household income predicted increased
COVID-19 vaccine certificate-related attitudes in our regres-
sion model, however, this association did not appear to be
linear and was not consistently supported by the literature.
For instance, Harris et al.'® found no relationship between
income and vaccine certificate acceptance. Paul et al.'® simi-
larly show that income minimally shapes attitudes relevant to
COVID-19 vaccination policy. These findings suggest that
more research needs to be conducted to explore the role of
socioeconomic status, particularly education and household
income, on public attitudes toward COVID-19 vaccines and
vaccine certificates in the Canadian general adult population.
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We found that older participants were more amenable to
vaccine certificates than their younger counterparts. There is
strong support for this finding in the literature.'®*"** For
example, Paul et al.'® report that 51% of participants over 65
supported COVID-19 vaccine mandates compared to 35%
among those aged 30-65, and 37% for those under 30 years
of age. However, Haeder report a more nuanced relationship
whereby older age was associated with greater support for
general vaccine mandates but not those specific to COVID-
19."

Our data suggest that self-reported visible minority status
was associated with lower rates of approval for COVID-19
vaccine certificates. This finding is corroborated by Largent
et al."> who report that only 27% of Black participants
approved of COVID-19 vaccine mandates for adults compared
with 42.7% of non-Black respondents. Haeder'” observed simi-
lar response patterns in attitudes toward general vaccine man-
dates with White participants indicating greater support than
Black, Hispanic, and Asian subjects.

We found that residence in a rural community predicted
negative attitudes toward vaccine certificates while residence
in urban areas was associated with more favorable views.
Consistent with our findings, Haeder'” found that participants
from rural communities were less likely than those from urban
areas to approve of COVID-19 vaccine mandates for children
in daycare (b=-0.418) and kindergarten to grade 12 (b=
—0.652), although there were no significant group differences
regarding mandates for university students. Rural community
residents were also less likely to support COVID-19 vaccine
mandates for school teachers and staff for the K12 education
levels (b = —0.360). Similarly, a systematic review by Hudson &
Montelpare*® found that COVID-19 vaccine hesitancy was
higher in smaller, rural communities. Further research is
necessary exploring the relationship between COVID-19 cer-
tificate acceptance and urbanicity.

Our results demonstrate how the presence of children
under age 18 in the household affects perceptions of
COVID-19 vaccine certificates among Canadian residents.
This finding is comparable to a study by Reczulska et al. who
found that having one or more children influenced attitudes
toward mandatory childhood COVID-19 vaccinations in
Poland.”® Specifically, 61.2% of respondents with children
endorsed the vaccination program, compared with the 45.5%
without children. A similar pattern was observed whereby
parents were more likely to support punitive legal or financial
measures against those unwilling to vaccinate their children.
However, in addition to cultural differences, the nature of
vaccine mandates in Poland differs from the Canadian context
which must be taken into consideration.

Limitations

Our study has several limitations which need to be
addressed. First, the scope of our investigation was restricted
to Canadian residents, thus, limiting the generalizability of
our findings to other countries. Second, as the study design
was cross-sectional, participant attitudes toward vaccine cer-
tificates within the data-collection window may have been
influenced by extraneous acute disruptions, such as the
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convoy protests in Ottawa, which might have influenced the
effect sizes that we observed. Longitudinal data with longer
term follow-up would be useful to determine the stability of
opinions over time, especially given the potential for each
demographic to be uniquely impacted by events such as the
convoy protest. Third, certain demographics were overrepre-
sented or underrepresented, thus limiting the generalizability
of our findings. For instance, almost one quarter of partici-
pants included in the regression analysis had an income of
$160k or greater whereas recently available census records
indicate that roughly ten percent of Canadians had an
annual income of greater than $100,000.%* Fourth, the vacci-
nation rate in our sample was higher than the that of the
broader Canadian population at the time of survey
completion.”” This may have influenced our results and
made evaluations within the unvaccinated group more chal-
lenging. Another limitation was the relatively low response
rate of 15.9%. Despite the panel being generally representa-
tive of the Canadian population, in the current study, there
were no separate analyses for the sociodemographic charac-
teristics of the responders and non-responders, such as those
who did not have access to internet at this time, which may
lead to non-response bias.

Conclusion

The present investigation provides valuable data that can
inform public health policy within the Canadian context.
COVID-19 vaccine certificates are a valuable tool for mitigating
rates of infection across the country, but how these are received
by the population varies according to demographic factors such
as socioeconomic status, political ideology, residence, rurality,
minority status, age, gender, and more. As the long-term via-
bility of vaccine certificates depends on maintaining a broad
degree of public support, it is essential to identify the regions
and demographics that may be opposed to their implementa-
tion. Targeted approaches may then be developed that consider
and address the underlying concerns that are unique to differ-
ent populations, particularly, populations that demonstrate
greater distrust of vaccine certificates. Future studies should
extend our findings by considering interrelationships between
vaccine certificate acceptance and non-demographic factors
including media and social media consumption, scientific lit-
eracy, or even individual psychological characteristics (e.g.,
measures of personality). Further research should be conducted
to investigate longer term trends in the Canadian public’s
attitudes toward vaccine certificates to guide future implemen-
tation in a more effective, acceptable, and feasible manner.
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