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Abstract
Objective To investigate COVID-19 vaccine uptake and intent among pregnant people in Canada, and determine associated
factors.
Methods We conducted a national cross-sectional survey among pregnant people fromMay 28 through June 7, 2021 (n = 193).
Respondents completed a questionnaire to determine COVID-19 vaccine acceptance (defined as either received or intend to
receive a COVID-19 vaccine during pregnancy), factors associated with vaccine acceptance, and rationale for accepting/not
accepting the vaccine.
Results Of 193 respondents, 57.5% (n = 111) reported COVID-19 vaccine acceptance. Among those who did not accept the
vaccine, concern over vaccine safety was the most commonly cited reason (90.1%, n = 73), and 81.7% (n = 67) disagreed with
receiving a vaccine that had not been tested in pregnant people. Confidence in COVID-19 vaccine safety (aOR 16.72, 95% CI:
7.22, 42.39), Indigenous self-identification (aOR 11.59, 95% CI: 1.77, 117.18), and employment in an occupation at high risk for
COVID-19 exposure excluding healthcare (aOR 4.76, 95% CI: 1.32, 18.60) were associated with vaccine acceptance. Perceived
personal risk of COVID-19 disease was not associated with vaccine acceptance in the multivariate model.
Conclusion Vaccine safety is a primary concern for this population. Safety information should be communicated to this popu-
lation as it emerges, along with clear messaging on the benefits of vaccination, as disease risk is either poorly understood or
poorly valued in this population.

Résumé
Objectif Examiner l’intention de se faire vacciner contre la COVID-19 et l’adoption du vaccin anti-COVID-19 chez les
personnes enceintes au Canada, et déterminer les facteurs associés.
Méthode Du 28 mai au 7 juin 2021, nous avons mené un sondage transversal national auprès de personnes enceintes (n = 193).
Les répondantes ont rempli un questionnaire pour nous permettre de déterminer l’acceptation du vaccin contre la COVID-19
(définie comme le fait d’avoir reçu ou l’intention de recevoir un vaccin anti-COVID-19 durant la grossesse), les facteurs associés
à l’acceptation du vaccin et les motifs d’acceptation ou de refus du vaccin.
Résultats Sur les 193 répondantes, 57,5 % (n = 111) ont dit accepter le vaccin contre la COVID-19. Chez celles qui n’acceptaient
pas le vaccin, l’inquiétude face à son innocuité était la raison la plus souvent citée (90,1 %, n = 73), et 81,7 % (n = 67)
n’acceptaient pas de recevoir un vaccin qui n’avait pas été testé sur des personnes enceintes. La confiance en l’innocuité du
vaccin anti-COVID-19 (RCa 16,72, IC de 95 % : 7,22, 42,39), l’auto-identification en tant que personne autochtone (RCa 11,59,
IC de 95 % : 1,77, 117,18) et l’emploi dans une profession à risque élevé d’exposition à la COVID-19, sauf les soins de santé
(RCa 4,76, IC de 95% : 1,32, 18,60) étaient associés à l’acceptation du vaccin. Le risque personnel perçu de tomber malade de la
COVID-19 n’était pas associé à l’acceptation du vaccin dans notre modèle multivarié.
Conclusion L’innocuité du vaccin est une préoccupation majeure dans cette population. Des informations sur l’innocuité
devraient être communiquées aux personnes enceintes au fur et à mesure qu’elles sont connues, ainsi que des messages clairs
sur les avantages de la vaccination, car le risque de maladie est soit mal compris, soit déconsidéré dans cette population.
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Introduction

Pregnant people who become infected with the novel severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) are
at increased risk of morbidity and mortality from COVID-19
illness compared to non-pregnant persons (Allotey et al.,
2020). Adverse outcomes include preeclampsia and preterm
birth (Wei et al., 2021). As of November 2021, over 8500
pregnant people have tested positive for COVID-19 in
Canada (Reproductive Infectious Diseases Program, 2021),
with reports from some Canadian provinces showing in-
creased hospitalizations and admissions to intensive care units
in this population compared to non-pregnant peers (Money
et al., 2021).

In Canada, the first COVID-19 vaccine (an mRNA vac-
cine) became available during the week of December 13,
2020 (Government of Canada, 2021a) but recommendations
for vaccine use during pregnancy have varied. Initial guidance
from Canada’s National Advisory Committee on
Immunization (NACI) on December 12, 2020, advised that
pregnant people should not be offered COVID-19 vaccination
unless individual benefits were deemed to outweigh risks
(Government of Canada, 2021b). One month later, NACI up-
dated its guidelines to recommend offering COVID-19 vacci-
nation to pregnant people, following appropriate counselling
to ensure informed decision-making (Government of Canada,
2021b). In April 2021, an observational study of more than
35,000 pregnant people who had received COVID-19 mRNA
vaccines indicated no safety concerns (Shimabukuro et al.,
2021). On May 3, 2021, NACI published a recommendation
indicating pregnant people should preferentially receive a
COVID-19 mRNA vaccine (labelled as discretionary, indicat-
ing alternative approaches may be reasonable in some circum-
stances) (Government of Canada, 2021b). This was updated to
a strong recommendation onMay 28, indicating that clear and
compelling evidence is required for an alternative approach
(Government of Canada, 2021b).

Given the risk to the population and changing guidelines, it
is important to understand COVID-19 vaccine acceptance,
both intention to receive the vaccine and vaccine uptake be-
haviour, among pregnant people in Canada. Research from
other high-income countries conducted earlier in the pandem-
ic, before COVID-19 vaccines were widely available, indicat-
ed that intention to be vaccinated ranged broadly among preg-
nant people (Battarbee et al., 2021; Carbone et al., 2021;
Ceulemans et al., 2021; Skirrow et al., 2021; Skjefte et al.,
2021), likely impacted by both the stage of the pandemic
(Ceulemans et al., 2021) and the country of study

(Ceulemans et al., 2021; Skjefte et al., 2021). Fewer studies
have reported on COVID-19 vaccine uptake among pregnant
people, and little is known about COVID-19 vaccine accep-
tance during pregnancy in Canada. The purpose of this study
is to explore COVID-19 vaccine behaviour and intent among
pregnant people in Canada.

Methods

Survey design and sample

We conducted a national, cross-sectional, web-based survey
fromMay 28 through June 7, 2021, 5 months after COVID-19
vaccines were first approved in Canada, and after NACI had
recommended vaccine use during pregnancy. The survey was
distributed by an established national commercial polling
company (Leger, 2021), with respondents drawn from their
panel of > 400,000 Canadians. The sample was representative
of Canada’s provincial/territorial population distribution
based on the most recent detailed census (Statistics Canada,
2021a). Criteria to participate in the study included (1) ≥ 15
years of age; (2) ability to read either English or French; (3)
currently pregnant; and (4) not vaccinated against COVID-19
prior to pregnancy.

To ensure rigour and validity, a unique URL was created
for each participant, telephone follow-up with 15% of partic-
ipants was completed for identity verification, and quality-
control questions were included to identify and eliminate in-
attentive respondents (Eysenbach, 2004). This study was ap-
proved by the Health Research Ethics Board of the University
of Alberta.

Survey and measures

Survey questions focussed on vaccine acceptance, factors that
influenced acceptance, rationale for vaccine decision, and re-
spondent sociodemographics. Survey items were developed
based on published literature, previously validated questions
about vaccination intention (Betsch et al., 2018), areas of fo-
cus for our policy partners (including the NACI Secretariat),
and the expertise of our national team of immunization re-
searchers and policy advisors. Prior to study initiation, the
survey was reviewed by three public health experts for content
validity and pilot tested for readability and usability by team
members as well as a convenience sample of 20 members of
the public.
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Our outcome variable was COVID-19 vaccine acceptance
during pregnancy, defined as vaccine receipt or intention to
receive while pregnant. To assess vaccine receipt, we asked
respondents whether they had received any doses of COVID-
19 vaccine while pregnant. Respondents who indicated they
were unvaccinated were then asked to state their intention for
receiving the COVID-19 vaccine. Response options included
“Yes, while I am pregnant”, “Yes, but I will wait until after my
baby is born”, “I am undecided”, and “No”. For analysis,
responses were combined into a binary variable: the “Yes”
category included those who responded they had received or
intended to receive the vaccine while pregnant, with all other
answers coded as “No”. In order to test the assumption that
respondents who reported receiving a COVID-19 vaccine
were similar in their responses to those who reported intention
to receive while pregnant (i.e., our combined outcome vari-
able), we conducted a sensitivity analysis, repeating the logis-
tic regression after removing the participants who reported
intent to receive while pregnant. Results of the sensitivity
analysis indicated no difference between the two groups; thus,
only results using the combined outcome variable are reported
here.

Exposure variables included sociodemographic charac-
teristics (i.e., age, education level, self-reported ethnicity),
self-reported chronic illness, employment occupation and
status, and perceptions of COVID-19 disease and vaccine.
To determine COVID-19-related perceptions, all respon-
dents were asked to rate their level of agreement with the
following statements: “I am completely confident that the
COVID-19 vaccines that are available in Canada are safe”
(confidence in COVID-19 vaccine safety); “Everyday
stress (such as competing priorities or many demands on
my time) will prevent me from getting the COVID-19
vaccine” (perceived constraints); and, “I am at risk for
becoming sick from COVID-19 disease” (risk of
COVID-19 disease). Responses were collected using a
5-point Likert scale and were collapsed into agree (scores
of 4 and 5) or disagree/neutral (scores of 1–3) for analy-
sis, based on natural patterns in the data, and common
treatment in the literature.

Respondents were asked to identify the main reasons for
their vaccine decision. They were asked to rank their top three
reasons from a list of choices and were given the option to
provide a free-text response to explain their choice. In order to
assess the impact of lack of clinical trial data for pregnant
people on vaccine acceptance, respondents were asked to rate
their level of agreement with receiving a COVID-19 vaccine
that had not been tested in pregnant people. Response options
were expressed on a 5-point Likert scale, with responses col-
lapsed into agree (scores of 4 and 5), neutral (score of 3), and
disagree (scores of 1 and 2). This question was not included in
the multivariate analysis; therefore, neutral and disagree re-
sponses were reported separately.

Statistical analysis

Descriptive statistics were calculated for all variables, i.e., fre-
quencies and percentages for categorical variables, and means
and standard deviations for continuous variables. We used lo-
gistic regression to examine the association between exposure
variables and COVID-19 vaccine acceptance. Exposure vari-
ables included in the multivariate model were determined a
priori based on published literature and vaccine prioritization
guidelines. Odds ratios (OR), adjusted odds ratios (aOR), and
95% confidence intervals (CI) were calculated, with statistical
significance set at p < 0.05. The age variable met the assump-
tion of linearity in the final model, and all variables were con-
firmed to provide unique information (defined as variance in-
flation factor < 5). “Prefer not to answer” responses were ex-
cluded from the multivariable regression analysis by listwise
deletion. Descriptive analysis was completed using SPSS ver-
sion 26.0 (IBM, Chicago, IL, USA) and logistic regression was
completed using R version 4.0.2 (R Foundation, Vienna, AT).

Results

The national polling company identified 193 individuals in
their panel who met our inclusion criteria. Due to the standard
recruitment process used by the polling company, the survey
response rate was unknown. COVID-19 vaccine acceptance
and demographic characteristics of respondents are detailed in
Table 1. A total of 111 respondents (57.5%) reported vaccine
acceptance (receipt or intent to receive the vaccine during
pregnancy). The remaining respondents reported they
intended to receive the vaccine after pregnancy (21.8%), were
undecided about receiving the vaccine (13.0%), or had no
intention of receiving the vaccine (7.8%). Most respondents
were from Ontario (42.5%) and Quebec (20.7%).
Respondents were provided several gender identity options;
all identified as women. The mean age of respondents was
31.0 years (range 18–52 years), similar to the mean maternal
age in Canada (31.3 years) (Statistics Canada, 2021c). The
majority identified as white (62.7%), and more than half
reported some level of university education. More than 60%
of respondents indicated an annual household income of
> $80,000. A total of 40.4% indicated that they were
employed in an occupation that was not high risk for
COVID-19 exposure, and a similar proportion of respondents
(39.9%) indicated full- or part-time employment in an occu-
pation that was high risk for COVID-19 exposure (healthcare
worker or other high-risk occupation). Almost 30% of respon-
dents reported at least one chronic health condition.

Figure 1 shows the top 3 reasons for accepting the vaccine
for respondents who received or intended to receive the vac-
cine during pregnancy. Themajority of respondents cited their
desire to protect their family (89.1%) or themselves from
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COVID-19 disease (88.2%) as motivating factors. Only
13.6% (n = 15) of respondents identified recommendation
by experts and healthcare providers as a top 3 reason for re-
ceiving a vaccine. The most common reason for not accepting

COVID-19 vaccination during pregnancy was a concern
about the safety of the vaccine, for either self or fetus
(90.1%, n = 73; Fig. 2). Eleven respondents (13.6%) indicated
they did not trust vaccines in general.

Table 1 Participant characteristics (N = 193)

Variable n (%) or mean (SD)

COVID-19 vaccine receipt and intent
Received ≥1 dose of vaccine while pregnanta 93 (48.2%)
Intends to receive vaccine while pregnanta 18 (9.3%)
Intends to receive vaccine after pregnancy 42 (21.8%)
Undecided 25 (13.0%)
No intention of receiving vaccine 15 (7.8%)

Age (years) 31.0 (6.2)
Location of residence
British Columbia 19 (9.8%)
Alberta 27 (14.0%)
Prairiesb 15 (7.8%)
Ontario 82 (42.5%)
Quebec 40 (20.7%)
Atlantic provincesc 10 (5.2%)

Highest level of education completed
High school or less 27 (14.0%)
Non-university certificate or diploma (college/apprenticeship) 52 (26.9%)
University certificate, Bachelor’s degree, post-graduate degree 114 (59.1%)

Household income
< $40,000 17 (8.8%)
$40,000–$79,999 48 (24.9%)
≥$80,000 119 (61.7%)
Prefer not to answer 9 (4.7%)

Self-reported ethnicity
White 121 (62.7%)
Visible minority or white-visible minorityd 59 (30.6%)
Indigenouse 12 (6.2%)
Prefer not to answer 1 (0.5%)

Employment status
Employed, healthcare workerf 29 (15.0%)
Employed, other high-risk occupationg 48 (24.9%)
Employed, not high riskh 78 (40.4%)
Unemployed 34 (17.6%)
Prefer not to answer 4 (2.1%)

One or more chronic health conditionsi

Yes 53 (27.5%)
No 140 (72.5%)

SD, standard deviation
a Combined to produce outcome variable (vaccine acceptance)
b Saskatchewan and Manitoba
c Nova Scotia, New Brunswick, Prince Edward Island, and Newfoundland and Labrador
d Self-identified as visible minority groups (e.g., Black, Latin/Central American, Arabic/West Asian/North African, East Asian, South Asian, Other) as
per Statistics Canada (2021). Visible minorities are defined as non-white and non-Indigenous (Statistics Canada, 2021b)
e Self-identified as First Nations, Métis, or Inuk
f Full-time (35+ h/week) or part-time (< 35 h/week) employment as a healthcare worker, personal care worker, or caregiver providing care in a long-term
care facility or other care facility for seniors
g Full- or part-time employment as either of: non-healthcare worker essential in managing the COVID-19 response to providing frontline care for
COVID-19 patients; worker contributing to the maintenance of other essential services for the functioning of society (i.e., those who cannot work
virtually and have increased exposure to COVID-19 (e.g., police, firefighters, grocery store staff, school staff))
h Full- or part-time employment in occupation that does not fit into any of the above categories
i Pre-existing chronic conditions defined as severe asthma requiring medical follow-up or hospitalization, other severe chronic lung disease requiring
regular medical follow-up or hospitalization (e.g., emphysema, chronic bronchitis, or cystic fibrosis), severe heart problem requiring regular medical
follow-up or hospitalization (e.g., angina, heart failure, heart attack), diabetes, liver disease, chronic kidney disease, cancer or other immune system
disorder, immunocompromised state from organ transplant or immune deficiencies, obesity, dementia
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Of the 193 respondents, 32.1% (n = 62) reported that they
would be willing to receive a COVID-19 vaccine that had not
been tested in pregnant people. Most of these respondents
(93.5%, n = 58) reported vaccine acceptance, representing
54.8% (n = 51) of those who reported they had already re-
ceived a COVID-19 vaccine while pregnant, and 38.9% (n =
7) of those planning to receive a COVID-19 vaccine while
pregnant (Fig. 3). Approximately 51.8% of respondents (n =
100) indicated they disagreed with receiving a vaccine that
had not been tested in pregnant people; 81.7% (n = 67) of
these people reported they did not accept COVID-19 vaccina-
tion while pregnant. Those who disagreed with receiving a
vaccine that had not been tested in pregnant people made up
73.8% (n = 31) of the group who plan to receive the COVID-
19 vaccine after pregnancy, 84.0% (n = 21) of those undecid-
ed about receiving the COVD-19 vaccine, and 100% (n = 15)
of those with no intention to receive a COVID-19 vaccine.

Several factors were associated with COVID-19 vaccine
acceptance (Table 2). In the initial unadjusted results, employ-
ment in any occupation, concern over risk of illness from
COVID-19 disease, and confidence in the safety of available
COVID-19 vaccines were associatedwith vaccine acceptance.
In the multivariate analysis, only Indigenous self-
identification (compared to white self-identification; aOR
11.59, 95% CI: 1.77, 117.18), employment in an occupation
at high risk for COVID-19 exposure other than healthcare
(compared to unemployed; aOR 4.76, 95% CI: 1.32, 18.60),
and confidence in COVID-19 vaccine safety (compared to
neutral/disagree; aOR 16.72, 95% CI: 7.22, 42.39) remained

significant. Sociodemographic characteristics (age, education,
household income), self-reported chronic illness, and per-
ceived access constraints were not significantly associated
with vaccine acceptance in either the univariate or the multi-
variate regression.

Discussion

We conducted a national, cross-sectional survey to explore
COVID-19 vaccine uptake behaviour and intention among
pregnant people. A total of 193 individuals participated in
our survey from May 28 through June 7, 2021, after
COVID-19 vaccination during pregnancy had been recom-
mended by NACI.

We found that most pregnant people (57.5%) had received
(48.2%) or intended to receive (9.3%) the COVID-19 vaccine
while pregnant. These results are within the wide range of
COVID-19 vaccine intention for pregnant people reported in
the literature (28–62%), including results from the United
Kingdom (62.1%; August–October 2020) (Skirrow et al.,
2021), the United States (41%; August–December 2020)
(Battarbee et al., 2021), Italy (28.2%; January 2021)
(Carbone et al., 2021), and multinationally (61.4%; April–
July 2020) (Ceulemans et al., 2021), (52.0%; October–
November 2020) (Skjefte et al., 2021). Our results are some-
what higher than COVID-19 vaccine uptake results reported
elsewhere. In a US study, only 16.3% of all pregnant people
had received the COVID-19 vaccine between December 14

Fig. 1 Main reasons for COVID-19 vaccine acceptance for the respondents who received or intended to receive the vaccine during pregnancy (N = 110).
A total of four free-text answers were received. Three were reclassified into the presented choices and one was discarded as not relevant to the question
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Fig. 3 Respondents’ agreement with receiving a vaccine that had not been tested in pregnant people, by self-reported COVID-19 vaccine acceptance
(N = 193)

Fig. 2 Main reasons for being reluctant or undecided about receiving the
COVID-19 vaccine for respondents who did not receive or intend to
receive the vaccine during pregnancy (N = 81). A total of five free-text

answers were received. Four were reclassified into the presented choices
and one was discarded as not relevant to the question
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andMay 8, 2021, thoughmonthly coverage steadily increased
during the study period (Razzaghi et al., 2021). Results from
Ontario show a similar trend, with vaccine uptake increasing
from approximately 0.02% in December 2020 to 38.1% in
May 2021 (Better Outcomes Registry & Network Ontario,
2021). These studies used administrative data to determine
vaccine uptake; in contrast, our study relied on self-report,
which may overestimate coverage in this population
(Poliquin et al., 2019).

Confidence in vaccine safety was the most significant pre-
dictor of COVID-19 vaccine acceptance among respondents

in our study, and vaccine safety concerns were the most cited
reason for not accepting the COVID-19 vaccine during preg-
nancy. Similar results have been reported in the literature
(Battarbee et al., 2021; Carbone et al., 2021; Skjefte et al.,
2021), with studies conducted earlier in the pandemic identi-
fying a lack of pregnancy-specific safety information as a
barrier to positive vaccine intention (Skirrow et al., 2021).
Vaccine safety concerns are almost universally reported as a
barrier to vaccine uptake during pregnancy, for both routine
and pandemic vaccinations (Poliquin et al., 2019). Our results
indicate that a majority of those who did not accept the

Table 2 Unadjusted and adjusted logistic regression of factors associated with COVID-19 vaccine acceptance during pregnancy

Variable COVID-19 vaccine
acceptance,
n (%)a

COVID-19 vaccine
non-acceptance,
n (%)a

Unadjusted OR
(95% CI)

Adjustedb OR
(95% CI)

Age in years N/A N/A 1.01 (0.96, 1.06) 0.94 (0.88, 1.01)

Highest level of education completed

High school or less 14 (51.9) 13 (48.1) Ref Ref

Non-university certificate or diploma 21 (40.4) 31 (59.6) 0.63 (0.24, 1.60) 0.27 (0.06, 1.06)

University certificate, Bachelor’s degree, post-graduate degree 76 (66.7) 38 (33.3) 1.86 (0.79, 4.37) 1.02 (0.28, 3.57)

Household income

< $40,000 9 (52.9) 8 (47.0) Ref Ref

$40,000–$79,999 20 (41.7) 28 (58.3) 0.63 (0.20. 1.94) 0.68 (0.14, 3.16)

≥ $80,000 75 (63.0) 44 (37.0) 1.52 (0.53, 4.24) 1.39 (0.31, 6.24)

Self-identified ethnicity

White 69 (57.0) 52 (43.0) Ref Ref

Visible minority or white-visible minority 31 (52.5) 28 (47.5) 0.83 (0.45, 1.56) 0.68 (0.27, 1.66)

Indigenous 10 (83.3) 2 (16.7) 3.77 (0.94, 25.20) 11.59 (1.77, 117.18)

Employment status

Unemployed 12 (35.3) 22 (64.7) Ref Ref

Employed, not high risk 45 (57.7) 33 (42.3) 2.50 (1.10, 5.90) 1.88 (0.58, 6.42)

Employed, other high-risk occupation 33 (68.8) 15 (31.2) 4.03 (1.62, 10.53) 4.76 (1.32, 18.60)

Employed, healthcare worker 19 (65.5) 10 (34.5) 3.48 (1.26, 10.19) 2.83 (0.69, 12.34)

One or more chronic health conditions

No 84 (60.0) 56 (40.0) Ref Ref

Yes 27 (50.9) 26 (49.1) 0.69 (0.37, 1.31) 0.78 (0.31, 1.93)

Risk of COVID-19 disease

Neutral/disagree 43 (48.3) 46 (51.7) Ref Ref

Agree 68 (65.4) 36 (34.6) 2.02 (1.14, 3.63) 1.11 (0.47, 2.56)

Confidence in COVID-19 vaccine safety

Neutral/disagree 24 (27.3) 64 (72.7) Ref Ref

Agree 87 (82.9) 18 (17.1) 12.89 (6.59, 26.38) 16.72 (7.22, 42.39)

Perceived constraints

Neutral/disagree 29 (47.5) 32 (52.4) Ref Ref

Agree 82 (62.1) 50 (37.9) 1.81 (0.98, 3.36) 0.80 (0.30, 2.08)

a Percent of population subgroup
bAdjusted for all other variables in the table
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vaccine during pregnancy disagreed with receiving a vaccine
that had not been tested in pregnant people. However, over
half of those who did not accept vaccination during pregnancy
reported that they planned to receive the COVID-19 vaccine
after giving birth, and few indicated a negative perception of
vaccines in general. These findings support the necessity of
pregnancy-specific safety information about the COVID-19
vaccine for optimizing vaccine uptake in this population.
Notably, a lack of pregnancy-specific information also ap-
pears to be a concern among those who reported they had
already received a COVID-19 vaccine dose during pregnancy.
It will be important to explore whether those who received the
vaccine were simply unaware of the lack of COVID-19 vac-
cine safety information early in vaccine rollout, or whether
emerging safety information later in the pandemic informed
their vaccination decision. Regardless, in an environment
where safety information is evolving, it is important that preg-
nant people are provided with ongoing opportunities to dis-
cuss vaccine safety, and that care providers have adequate
information and techniques to support and communicate indi-
vidual risk-benefit assessment.

Self-protection was identified by almost 65% of respon-
dents as their primary reason (choice 1) for accepting a
COVID-19 vaccine. Motivations outside of self (protect fam-
ily, protect community) were also common. Despite this, per-
ceived personal risk was not a predictor of vaccine acceptance
in the multivariate analysis, suggesting that respondents who
did not accept the vaccine during pregnancy may have had a
higher risk perception of the vaccine than the disease. In ad-
dition, despite the established association between chronic
illness and negative COVID-19 outcomes (Public Health
Agency of Canada, 2021), presence of a chronic medical con-
dition was not associated with increased vaccine acceptance in
our study. Other literature reports mixed results on the impor-
tance of personal risk in COVID-19 vaccine intentions
(Battarbee et al., 2021), with one study identifying perceived
personal risk as less important than general concern about
COVID-19 (Skjefte et al., 2021). We did not assess whether
respondents were aware of the elevated risk for negative
COVID-19 outcomes during pregnancy, though given that
knowledge in this area is still developing, it is likely that lack
of disease risk awareness plays a role in COVID-19 vaccine
acceptance. In the general adult population, risk-based mes-
saging about COVID-19 disease appears to have little impact
on those who have concerns about vaccine safety and efficacy
(Motta et al., 2021). Similar results have been found regarding
established vaccines in pregnant people, though messaging
that emphasizes protective benefit of vaccination to the fetus
may be particularly effective (Ellingson et al., 2019).

In our study, employment status was significantly related to
COVID-19 vaccine acceptance. Both respondents who work
in the healthcare field and those who work in other occupa-
tions at higher risk for COVID-19 exposure were more likely

to report COVID-19 vaccine acceptance when compared to
those who were unemployed. However, employment as a
healthcare worker was not statistically significant in the mul-
tivariate model. Published literature indicates mixed results on
the relationship between COVID-19 vaccine intention and
healthcare employment (Battarbee et al., 2021; Ceulemans
et al., 2021; Skjefte et al., 2021). It is possible that early pri-
oritization of healthcare workers may have actually hindered
COVID-19 vaccine uptake among pregnant healthcare
workers, as these individuals may have made decisions about
vaccination very early, when little information on COVID-19
vaccine safety during pregnancy was available. However, the
specific healthcare-related professions of respondents may
have also impacted our results, as significant variation be-
tween different healthcare professions has been found for both
COVID-19 vaccine intention (Ciardi et al., 2021) and uptake
(Dzieciolowska et al., 2021).

Respondents who self-identified as Indigenous were signif-
icantly more likely to report COVID-19 vaccine acceptance
compared to those who identified as white in this study. Our
results also indicate that COVID-19 vaccine acceptance
among visible minorities was not significantly different from
vaccine acceptance among white respondents. Minority
race/ethnicity has been identified as a factor in lower
COVID-19 vaccine intention among pregnant people in the
UK (Skirrow et al., 2021), and both intention (Battarbee et al.,
2021) and uptake (Razzaghi et al., 2021) in the USA; how-
ever, the impact of efforts to prioritize vaccine access among
these communities is unknown. In Canada, national recom-
mendations identified both Indigenous adults and adults in
racialized and marginalized communities as priority groups
for early access to COVID-19 vaccines, based on potential
increased risk of exposure and/or negative health outcomes
(Government of Canada, 2021c). Early in the pandemic, pub-
lic health campaigns and education strategies developed by
Indigenous communities, and grounded in Indigenous tradi-
tion, appeared to contribute to initially low COVID-19 case
and mortality rates (Richardson & Crawford, 2020). The im-
pact of these efforts on vaccine uptake, in combination with
early prioritization, should be explored.

Sociodemographic factors such as age, income, and educa-
tion were not significantly related to vaccine acceptance in our
study. Similar results have been found regarding intention to
receive COVID-19 vaccine while pregnant (Battarbee et al.,
2021; Carbone et al., 2021), though results may be country-
dependent (Skirrow et al., 2021; Skjefte et al., 2021). In con-
trast, older maternal age, higher income, and increased educa-
tion have been consistently associated with higher seasonal and
pandemic influenza vaccine uptake during pregnancy (Poliquin
et al., 2019; Yuen & Tarrant, 2014). Reasons for these relation-
ships have not been well explored, though vaccine access con-
straints are assumed to play a role (Liu et al., 2012). Efforts to
facilitate vaccination during the COVID-19 vaccine rollout
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may have contributed to more equitable vaccination access,
thus minimizing the impact of sociodemographic factors on
vaccine uptake. Given this study’s small sample size, these
relationships should be explored among larger samples, with
a focus on understanding the impact of different vaccination
strategies on equitable access.

Vaccine recommendation by a healthcare provider is ex-
tensively discussed as an important facilitator for vaccine up-
take during pregnancy (Poliquin et al., 2019; Yuen & Tarrant,
2014). In our study, healthcare provider recommendation was
cited as a top 3 reason for vaccine acceptance by less than 14%
of respondents. Although most respondents did not identify
recommendations from healthcare providers as reasons for
vaccine acceptance, this may indicate that in the context of
pandemic disruption, and significant public education and
vaccination efforts, pregnant people who were generally pos-
itive about vaccination had less need for healthcare provider
input. Evolving national recommendations and an initial lack
of pregnancy-specific information on vaccine safety and ef-
fectiveness likely also impacted the willingness of maternal
care providers to encourage COVID-19 vaccination for their
patients (Deruelle et al., 2021). In light of the significant role
vaccine safety concerns play, and indications that risk is either
poorly understood or undervalued, future research should ex-
plore what patient factors determine whether healthcare pro-
vider recommendation outweighs safety concerns.

Strengths and limitations

Our study captured both COVID-19 vaccine uptake and
intention among a national sample of pregnant people at
a time when national guidelines recommended that
COVID-19 vaccine be offered to all pregnant people.
However, the small sample size and use of a pre-
existing panel of individuals may limit the generalizabil-
ity of our results to the broader population of pregnant
women in Canada. Reliance on self-reported vaccine up-
take is a potential limitation, subject to both recall and
social desirability bias. However, the high-profile nature
of COVID-19 vaccination means respondents were un-
likely to be impacted by recall, and the online and anon-
ymous nature of the survey likely decreases the impact
of social desirability on responses. The survey excluded
pregnant individuals who were vaccinated prior to preg-
nancy, who may have been more likely to accept the
vaccine during their pregnancy. This may have resulted
in an underestimation of COVID-19 vaccine acceptance,
though is more likely to be a factor among groups who
were prioritized very early in the vaccine rollout (e.g.,
healthcare workers, Indigenous peoples). Although na-
tional vaccine recommendations provide some indication
of how vaccines were prioritized in Canada, program
implementation decisions, including sequencing of

prioritized groups, occurs at the provincial/territorial lev-
el and thus was likely subject to regional variation.
Given the small sample size, we were unable to assess
any regional variation in COVID-19 vaccine acceptance.
Finally, the cross-sectional design of the study precludes
our ability to identify any trends in vaccine acceptance
with time. Given the rapidly evolving conditions of the
COVID-19 pandemic, and associated vaccine information
and policy, COVID-19 vaccine acceptance among this
population will be subject to change.

Conclusion

In light of the evolving nature of COVID-19 vaccine safety
information for this population group, it will be important to
share information as it becomes available. Additional infor-
mation about disease risks and vaccine safety specific to preg-
nancy may result in increased uptake among pregnant people,
though only if used in concert with continued efforts to facil-
itate vaccination access. More research is required to under-
stand the impact of prioritization for vaccination on disease
risk perception, vaccine safety knowledge, and vaccine up-
take. In addition, it will be important to clarify healthcare
providers’ role in vaccination decision-making, particularly
among those who are unsure about vaccine receipt.

Contributions to knowledge

What does this study add to existing knowledge?

• Previous studies have reported on COVID-19 vaccine inten-
tion among pregnant people; our study is among the first to
explore vaccination behaviour in this population.

• Lower socioeconomic status and non-white self-reported
ethnicity were not associated with lower vaccine acceptance
in this study; public health and community efforts to encour-
age uptake and facilitate access may have contributed to
higher uptake in these populations.

• Lack of pregnancy-specific COVID-19 vaccine safety data
has been highlighted as a significant concern.

What are the key implications for public health interventions,
practice, or policy?

• Safety of the COVID-19 vaccine is a primary concern for
pregnant people when deciding to receive the vaccine. As
pregnant people were not included in initial clinical trials, it
is important that safety information is communicated to this
population as it emerges.

• Safety information should be accompanied by information
about the benefits of vaccination during pregnancy, as the
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elevated risk of COVID-19 disease in pregnancy is either
poorly understood or undervalued.
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