
Vaccine: X 8 (2021) 100091
Contents lists available at ScienceDirect

Vaccine: X

journal homepage: www.elsevier .com/locate / jvacx
Demographic, psychological, and experiential correlates of SARS-CoV-2
vaccination intentions in a sample of Canadian families
https://doi.org/10.1016/j.jvacx.2021.100091
2590-1362/� 2021 The Authors. Published by Elsevier Ltd.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

⇑ Corresponding author.
E-mail addresses: christine.lackner@msvu.ca (C.L. Lackner), charles.wang@n-

shealth.ca (C.H. Wang).
Christine L. Lackner a,⇑, Charles H. Wang b

a Psychology Department, Mount St. Vincent University, 166 Bedford Highway, Halifax, Nova Scotia B3M2J6, Canada
b Performance and Analytics, Nova Scotia Health Authority (Central Zone), Charter Place Offices Suite 404, 1465 Brenton Street, Halifax, Nova Scotia B3J3T4, Canada

a r t i c l e i n f o a b s t r a c t
Article history:
Received 11 November 2020
Received in revised form 10 March 2021
Accepted 18 March 2021
Available online 22 March 2021

Keywords:
SARS-CoV-2 vaccination
COVID-19
Coronavirus
Vaccine intention
Omission bias
The COVID-19 pandemic has been ongoing for close to a year, with second waves occurring presently and
many viewing vaccine uptake as the most likely way to curb successive waves and promote herd immu-
nity. Reaching herd immunity status likely necessitates that children, as well as their parents, receive a
vaccine targeting SARS-CoV-2. In this exploratory study, we investigated the demographic, experiential,
and psychological factors associated with the anticipated likelihood and speed of having children receive
a SARS-CoV-2 vaccine in a sample of 455 Canadian families (858 children; parents’ mean age = 38.2 ± 6.
82 years). Using linear mixed-effects and proportional odds logistic regression models, we demonstrated
that older parental age, living in the Prairies (relative to Central Canada), more complete child vaccination
history, and a greater tendency to prioritise the risks of the disease relative to the risks of side effects (i.e.
lower omission bias) were associated with higher likelihoods of intention to vaccinate participants’ chil-
dren, with trend-level associations with lower perceived danger of the vaccine and higher psychological
avoidance of the pandemic. Faster speed of intended vaccination was predicted by a similar constellation
of variables with an additional predictor of a child in the family having a COVID-19 related health risk
being associated with slower intended speed. Results are discussed concerning public health knowledge
mobilisation and the unique Canadian health landscape.
� 2021 The Authors. Published by Elsevier Ltd. This is anopenaccess article under the CCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

As of March 2021, four vaccines have been approved by Health
Canada for the novel coronavirus (SARS-CoV-2, the virus); how-
ever, widespread distribution has not occurred [1]. This approval
represents a significant first step towards mitigating the future
effects of the COVID-19 (the disease) pandemic; however, enough
people need to be willing to receive the vaccine, and to do so in a
timely manner, to achieve herd immunity status, as natural expo-
sure may be insufficient to reach this level of protection [2]. While
the proportion of vaccinated individuals needed to achieve herd
immunity status varies by disease, projected estimates for
COVID-19 range between 56% and 82% [3–5], and some believe
these proportions are impossible to estimate [2]. Furthermore,
19.2% of the Canadian population is aged younger than 18 years
[6], which likely necessitates that children be vaccinated to achieve
these values. Refusal rates in other segments of the population are
high (e.g. only 30.8% of Canadians aged 18–64 years without a
chronic medical condition were vaccinated against influenza in
the 2018–2019 season [7]), and we might expect similar refusal
rates presently [8].

Vaccine hesitancy and anti-vaccine convictions pose a signifi-
cant public health challenge globally [9]. Even in Canada, where
vaccines are free to administer and relatively easy to access, many
parents refuse to completely or partially vaccinate their children—
both for regularly scheduled vaccines (e.g. measles, mumps, and
rubella [MMR]; pertussis) and seasonal vaccines (e.g. influenza).
Canada has failed to meet its goal of 95% vaccine coverage (com-
prising all regularly scheduled vaccines recommended by Health
Canada prior to adolescence) in accordance with the World Health
Organization [10,11] and ranks 28th out of 29 affluent countries for
vaccine coverage rates [12]. Therefore, studying intentions to vac-
cinate against SARS-CoV-2 in the Canadian context is vital if Canada
wants to promote herd immunity and mitigate the future conse-
quences of the COVID-19 pandemic.

In addition to the notion that children will need to be vacci-
nated against COVID-19 to reach herd immunity status within both
the larger community and subpopulations with which they regu-
larly interact (e.g. childcare and school peers), it is important to
study vaccination intentions in the family context for two reasons:
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(1) parents are the health decision-makers for their children; and
(2) children, relative to adults, are less likely to be COVID-19 symp-
tomatic and in turn, less likely to fully isolate [13], which may
increase the likelihood that they will transmit the disease to others
(although some believe that children are not major transmission
vectors [14]). Thus, understanding parental intentions to vaccinate
themselves and their children for SARS-CoV-2 is essential. Families
are a pivotal piece of the public health landscape and previous vac-
cination campaigns targeted at children have made major impacts
on disease transmission [15]. In this exploratory study, we exam-
ined what demographic, experiential, and psychological factors
predict Canadian parents’ intentions to have their family
vaccinated.

1.1. Demographic predictors

There are numerous demographic predictors of vaccination
intentions and behaviours, for one’s children. Concerning demo-
graphic predictors of routine child vaccinations, parents or guar-
dians of higher socio-economic status (SES) or who live in more
privileged neighbourhoods are more likely to vaccinate their
child(ren) against MMR than are their counterparts [16]. Increased
family size is negatively correlated with likelihood of having one’s
child(ren) immunized against pertussis [17–19], and vaccine com-
pleteness (DTP, polio, and MMR) at 19-months-old [19] (however,
[20] found a family size effect in the opposite direction). Parents of
a non-minority vs. minority background are more likely to have
their child(ren) vaccinated against pertussis, polio, and MMR
[19]. Furthermore, vaccine uptake is not uniform across all regions
of a country. For instance, those in Western USA are more likely to
refuse or delay their children’s routine vaccinations than those in
other census areas [21]. Regional differences have also been found
in pertussis and MMR uptake in Italy [17], HPV uptake in the USA
[22], and MMR and pertussis vaccination in Canada [23].

Concerning child vaccination against seasonal influenza or
other viruses, parents of higher SES [24], living in more affluent
or urban neighbourhoods [25,26], more advanced age [24], and
from non-minority backgrounds [27] are more likely to intend to
or actually vaccinate their children for seasonal influenza and/or
H1N1 than are their counterparts.

We explored the demographic predictors of likelihood and
speed of having children receive a SARS-CoV-2 vaccination to
determine if previous relationships involving child vaccination
hold in the novel public health context of COVID-19 or if they
are washed out by psychological and experiential predictors that
may be specific to COVID-19.

1.2. Psychological and experiential predictors

Vaccine uptake is not uniform across populations; there are
individual difference variables to be considered, including, but
not limited to, the demographic characteristics described earlier.
In addition to demographics, we explored the psychological and
experiential predictors of intentions to vaccinate against SARS-
CoV-2—both those that are specific (e.g. knowing someone with
the disease) and non-specific (e.g. levels of trait anxiety) to
COVID-19.

First, we examined previous experience with vaccination: the
completeness of vaccine history and the experience of vaccine
adverse events (VAEs) as potential predictors of both the speed
and likelihood of having children vaccinated. Individuals who reg-
ularly vaccinated against influenza (vs. not) were more likely to be
vaccinated against H1N1 during the 2009 epidemic [28–31].
Mothers who decline (vs. accept) influenza vaccination during
pregnancy are less likely to have their children fully vaccinated
[32]. Parental vaccine history is associated with MMR vaccine
2

uptake [33]. Therefore, those with complete vaccination schedules
may be more likely to have their children receive the SARS-CoV-2
vaccine than those with incomplete schedules.

Child vaccination history is predicted by parental attitudes
towards vaccines and the experience of, or worries about, VAE
[34]. Early experiences with vaccines can have enduring influences
on subsequent vaccinations. Parents who have personal experience
with or knowledge of others with VAEs have lower confidence rat-
ings in the safety, health benefits, and effectiveness of vaccination
[35], and they have higher levels of vaccine hesitancy than those
with less experience or knowledge [36]. Exposure to vignettes
involving VAEs decreases participants’ intentions to get vaccinated
against a hypothetical disease [37]. Thus, we asked parents about
their own, and their children’s, experiences with VAEs (if any).
Additionally, attitudes towards vaccinations generally were
assessed, including their perceived dangers, powerlessness, and
trust in authorities regarding vaccines—which all influence vacci-
nation intentions [20,38,39].

We also asked participants about whether they and their chil-
dren had a primary care physician. Having a strong, trusting rela-
tionship with a primary healthcare provider is associated with
increased confidence in vaccines [35]. Doctor’s recommendations
for vaccination were associated with increased H1N1 vaccine
uptake [31]. We wanted to know whether the same pattern would
hold true for SARS-CoV-2 vaccination intentions.

Experiential variables such as vaccine history, VAEs, and access
to care cannot likely be separated from individuals’ psychology and
their thinking about vaccination. Additional psychological vari-
ables may also influence opinions about vaccination. First, argu-
ably, the closer the disease ‘hits home’ the greater the likelihood
of taking action to protect oneself and one’s family. For instance,
compared to their counterparts, young women with a family his-
tory of gynaecological cancers are more likely to get the HPV vac-
cine [40], and children with a family history of immigration from a
highly tuberculosis endemic country are more likely to be vacci-
nated for tuberculosis [41]. Qualitative reports suggest that indi-
viduals with a family history of autism (vs. not) are less likely to
have their children vaccinated against MMR [42], a vaccine that
has been falsely indicted for increasing risk of autism. People
who believe that they had a low risk of H1N1 infection were not
likely to get vaccinated against H1N1; however, they believed that
their attitudes would change if a member of their social circle con-
tracted the illness [43]. In other words, the socially closer the per-
ceived threat, the greater the tendency to vaccinate.

Social distance is one component of a greater construct known
as psychological distance, which influences the probability of per-
ceiving and reacting to disease threats [44]. Therefore, we investi-
gated how many (if any) people the responding parent knows who
have been diagnosed with COVID-19, their relationship closeness,
and their health outcome. The threat of COVID-19 may seem
greater for those individuals with high numbers of contacts diag-
nosed and/or knowledge of those with serious COVID-19-related
outcomes (e.g. death of a close contact leading to decreased psy-
chological distance from COVID-19). A Malaysian study confirmed
this hypothesis. Knowing a friend, neighbour, or colleague infected
with COVID-19 was associated with greater intention to vaccinate
against SARS-CoV-2 [45]; although we do not know if this relation-
ship holds when making vaccination decisions for one’s children,
or in the Canadian context where vaccines are freely available.
Relatedly, the perceived risk of acquiring the disease impacts vac-
cination decisions [46], including decisions around oneself receiv-
ing the SARS-CoV-2 vaccine [45,47,48] and likely impacts how
psychologically distant one feels from COVID-19. To our knowl-
edge, no one has investigated how distal COVID-19 threat (e.g. risk
to community and the world) impacts SARS-CoV-2 vaccination
intentions in the family context.
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Perhaps related to previous experience with VAEs, omission
bias—or having a perceived greater risk of harm from being vacci-
nated (i.e. side effects) relative to the perceived risk of not being
vaccinated (i.e. riskiness of the disease)—leads to a tendency to
prefer inactive options (i.e. not being vaccinated, [49]). Thus, we
examined parental levels of the omission bias.

We additionally examined the influence of the pandemic on
parents’ psychological well-being, hypothesising that those who
were most negatively affected by the pandemic would be those
who were more likely to vaccinate their children as compared to
their less affected counterparts. Furthermore, levels of state (rela-
tively temporary) and trait (relatively enduring) anxiety may addi-
tionally correlate with intentions to vaccinate as mothers high in
trait anxiety are less likely to have completely vaccinated their chil-
dren than mothers low in anxiety [50]. Healthcare workers who
believed the H1N1 vaccine was unsafe were higher in state anxiety
than those who felt it was safe [51]. However, mothers with mild
anxiety symptoms are more likely to receive the influenza vaccine
during pregnancy than women without such anxiety symptoms
[52]. These discordant results may be attributable to making
healthcare decisions for oneself versus one’s children, measures
of state versus trait anxiety, and/or the nature of the vaccine and
disease in question. Levels of state anxiety may be elevated in
the current pandemic context [53–55] as parents report stressors
related to relationships, health, safety, work, and finances [56]—
and this increased stress may be associated with increased or
decreased intentions to vaccinate. These lines of research suggest
that it is prudent to examine associations between state and trait
anxiety and intentions to vaccinate children.

Relative to previous research, we expect the pattern of those
receiving vaccines to shift somewhat considering the current pan-
demic. Previous research revealed that vaccine uptake is not uni-
form across vaccines (e.g. rates of regularly scheduled
immunisations and seasonal influenza vaccination are not equiva-
lent, and intentions to vaccinate against H1N1 were higher than
intentions to vaccinate against seasonal flu [21,57]), and that par-
ental attitudes differ across vaccines (e.g. the high degree of con-
cern over the varicella vaccine in [21]). We cannot entirely look
to existing vaccine literature to predict vaccination intentions dur-
ing the current COVID-19 crisis; therefore, while exploratory in
nature, this study makes a valuable contribution to our under-
standing of which Canadian families are likely to have their chil-
dren vaccinated and how quickly.

Thus, our objectives were to determine the demographic, expe-
riential, and psychological predictors of intent to vaccinate chil-
dren for SARS-CoV-2. We examined predictors of immunisation
intentions including demographic variables: parental age, income,
education level, health status, and family size/composition. Addi-
tionally, we examined whether the impact of the pandemic on par-
ental mental health, psychological distance from COVID-19,
individual differences in anxiety, attitudes towards immunisations,
previous experience with VAEs, and access to primary care physi-
cians predict future vaccination intentions for parents and their
children. All data were collected using online questionnaires.
2. Methods

2.1. Procedure

Participants were recruited to participate in ‘A study of health
behaviours and intentions in the wake of COVID-19’ from across
Canada using online advertisements and snowball sampling tech-
niques. To avoid biased sampling, we did not include specific refer-
ence to vaccinations. A recruitment notice was posted to online
classified advertisement websites (Kijiji, the Canadian equivalent
3

to Craigslist in the USA) of major Canadian cities, various Canadian
parenting groups on Facebook, and to a variety of academic list-
serves. Targeted Facebook ads were visible to Canadian parents
aged 18–60 years for a two-week period during data collection
(15 May to 9 June 2020). The recruitment notices contained a link
to SimpleSurveyTM—where participants read an informed consent
letter and indicated their willingness to participate. Questionnaire
completion took approximately 30 min. Both the informed consent
letter and the thank-you message contained links to mental health
and COVID-19 resources. Ten $50 gift cards were raffled-off to ran-
domly selected participants after data collection. All aspects of the
study were approved by the Mount Saint Vincent University
Research Ethics Board (File 2019–197), abiding by the principles
of the Tri-Council Policy Statement: Ethical Conduct for Research
Involving Humans.
2.2. Participants

A total of 673 participants clicked on the survey link. Forty-one
participants did not advance past the consent form and 45 partic-
ipants did not advance past the eligibility survey, requiring them to
indicate that they were a Canadian parent of (a) child(ren)
aged � 18 years. Furthermore, 132 participants failed to complete
at least 80% of the survey measures and were therefore excluded
from analyses. A total of 455 parents responded to 80–100% of
our measures and were therefore retained (N = 858 children).
Given that participants dropped out at varying time points
throughout the survey (many before demographics were com-
pleted), we cannot systematically compare those that were
retained for analysis versus those who were excluded. Demo-
graphic characteristics of the final sample and other descriptive
statistics are presented in Table 1 and Table S1 in Supplemental
Material.
3. Materials

Details of each questionnaire comprising the predictor variables
are presented in Supplementary Materials and described briefly
here. We asked the responding parent to describe the family com-
position, income level, province of residence, and educational level,
and subsequently calculated a measure of socio-economic status.
We asked parents about their access to primary healthcare provi-
ders, their risk factors for COVID-19, and if they had a presumed
or positive COVID-19 diagnosis [58]. We asked about parental
and child past vaccination history, VAEs, and attitudes towards
vaccines generally [39]. We assessed the strength of the omission
bias [49] regarding a potential SARS-CoV-2 vaccine. We assessed
how psychologically close to COVID-19 participants felt by asking
about COVID-19 diagnoses and outcomes in their social circles.
We assessed the impact of the pandemic on participants’ well-
being [59] and administered the State-Trait Anxiety Inventory [60].
3.1. Outcome variables

3.1.1. SARS-CoV-2 vaccination intentions
Participants were asked to report, on a scale from 1 to 100, how

likely they would be to receive a vaccination and how likely they
would be to have their children vaccinated against SARS-CoV-2
in the event that a successful vaccine is developed and approved
by Health Canada. They were also asked how quickly they would
get themselves and each of their children vaccinated ranging from
1 (as soon as the vaccine is available in my area) to 5 (I would not get
them vaccinated for SARS-CoV-2). They responded to these likeli-
hood and speed questions for each of their children.



Table 1
Participants’ demographic and descriptive statistics.

Variable n (%) Mean SD Possible range

Parents’ age 38.2 6.82 �18
Parents’ sex
Female 418 (91.9)
Male 33 (7.3)

Relationship to child(ren)1

Biological mother/father 801 (93.5)
Legal guardian or adoptive parent 29 (3.4)
Stepmother/father 21 (2.5)
Foster parent 3 (0.3)
Grandmother/father 2 (0.2)

Region of residence
Central 187 (41.1)
Atlantic 177 (38.8)
Prairies 57 (12.5)
Western 33 (7.3)

Marital status
Married or cohabiting 404 (88.8)
Single 51 (11.2)

Number of children 1.89 0.83 1–6
Birth order
First born (or only child) 455 (53.0)
Second born 299 (34.8)
Third born 81 (9.4)
Fourth, fifth and sixth born 23 (2.7)

Socio-economic status (z-scored) -0.008 0.80 �2.98–1.392

Health variables3

Proportion of family members with a doctor 0.94 0.18 0–1
Children’s number of COVID-19 health risks 0.19 0.44 0–32

Children’s past vaccine completeness 6.38 1.71 2–8
Children’s previous vaccine adverse event
No 782 (91.2)
Yes 75 (8.8)

Parents’ past vaccine completeness 6.0 1.32 2–8
Parents’ previous vaccine adverse event
No 403 (88.6)
Yes 46 (10.1)

Parents’ number of COVID-19 health risks 0.93 1.15 0–82

Attitudes towards vaccines
Perceived danger 21.48 11.84 8–56
Powerless 8.21 4.41 3–21
Trust in authority 7.87 2.98 2–12

Omission bias �3.56 10.18 �49–23
COVID-19 risk perceptions
Proximal COVID-19 risk 6.18 2.03 1–10
Distal COVID-19 risk 7.79 1.94 1–10

Psychological distance
COVID-19 relationship score 2.55 8.10 0–1502

COVID-19 outcome score 1.83 5.02 0–602

Impact of COVID-19 pandemic
Intrusion 17.17 5.74 8–32
Avoidance 18.04 4.83 8–32
Arousal 12.47 4.42 6–24

Anxiety
State 43.48 12.61 20–80
Trait 42.17 9.70 20–80

Outcome variables
Average child vaccination likelihood 76.83 33.32 1–100
Average child vaccination speed4 2.46 1.39 1–5

Notes:
1 Relationship could differ across children. For instance, the responding parent may be a biological parent to one child and a foster parent to another. Therefore, these

statistics are presented at the child level (total N = 857).
2 Indicates observed range, as z-scores or health conditions could theoretically take any value.
3 Averaged at the family level for descriptive purposes.
4 Higher values indicate a slower intended speed.
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3.2. Data analysis

All data were processed and analysed using the statistical pack-
age R [61]. To model the likelihood of parents intending to have
their child(ren) vaccinated, considering that children in the same
family are not independent, we utilised two ways of removing
the effects of the natural dependencies among the observations
4

within families. The first was to average vaccination likelihoods
and average each child-level variable within a family and then
model the average likelihood as a linear function of the averaged
child-level predictors and the parent-level predictors, using an
ordinary least square (OLS) regression.

The second way was to apply a multi-level mixed-effects (MLM)
model [62] that specifically tackles the nested relations between
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the children and family and between the family and geographic
regions. Just like parents tend to have similar vaccination inten-
tions for their children, families of the same geographic region
may have similar intentions to vaccinate. A MLM with random
intercepts was used to account for the effects of children nested
within family and families nested within the same geographic
region. The lme4 method [63] was used to run a MLMwith random
intercepts.

Multicollinearity among the IVs in the linear and linear mixed-
effects models was addressed using a variance inflation factor (VIF)
analysis. VIF greater than 5 indicates significant multicollinearity
and the corresponding variable may need to be removed from
the models. All variables in the linear model had a VIF of <3.81
and therefore multicollinearity was not a significant problem. For
the multi-level mixed model with random intercepts, the ‘baby’
group (aged < 24 months) had a marginally high VIF at 5.5; how-
ever, we retained this variable to avoid losing data for this group
of children and the families to which they belong.

To analyse the speed of SARS-CoV-2 vaccination, a categorical
variable, a proportional odds logistic regression (polr) model for
ordinal logistic regression [64] was applied. A polr model estimates
slope coefficients, which, when exponentiated, represent the odds
ratio for a one unit change in the predictor being associated with
an increase or decrease in the odds that the outcome variable is
in higher categories relative to all other lower categories. For
instance, an odds ratio of 0.96 on parental age predicting vaccine
speed means that for a one-unit (year) increase in parental age,
we expect the odds that the vaccination speed to be ‘waiting a cou-
ple of weeks or longer’ relative to ‘vaccinating right away’ is 0.96
times as much before the one-year change (i.e. the odds are
reduced by 4% for every one-year increase in parental age), given
all other variables are held constant. As with vaccination likeli-
hood, vaccination speeds are not independent from each other in
the same family. Therefore, we used averaged vaccination speed
within families as the outcome variable and the predictor variables
pertaining to children within the same family were averaged. To
account for potential clustering effects with the same geographic
region, we applied Cumulative Link Mixed Models (clmm) imple-
mented in the ‘ordinal’ package [65] to conduct an ordinal regres-
sion with random intercepts for region.
4. Results

4.1. SARS-CoV-2 vaccination likelihood

The results of the linear regression model are shown in Table 2.
The model captured 64% of the variation in the outcome variable:
average likelihood of vaccination. Participants in the Prairies (rela-
tive to the Central provinces) reported a higher (8.3 points) likeli-
hood of having their children vaccinated. No other regional
differences were significant. Older parental age was associated
with increased likelihood. At the child level, vaccine history was
a significant independent predictor of vaccination likelihood—chil-
dren who had higher vaccine completeness showed higher likeli-
hoods. At the family level, lower omission bias was a significant
predictor of increased child vaccination likelihood, with trend-
level associations with lower perceived vaccine danger and higher
levels of avoidance.

Under the multiple-level linear mixed-effects model, where the
interdependence between the observations for the children in the
same families and the families in the same geographic regions
were considered, the results also showed increased parental age,
more complete parent and child vaccination history, lower per-
ceived danger, and lower omission bias were significant for pre-
dicting increased child vaccine likelihood (Table 3). Under this
5

nested model, trust in authority and avoidance showed trend-
level predictions in the same direction as the non-nested model.
An additional trend-level predictor of child age emerged, with par-
ents reporting higher average vaccine likelihoods for adolescent
children relative to babies and other young children.
4.2. SARS-CoV-2 vaccination speed

Table 4 presents the results of polr model predicting speed of
SARS-CoV-2 vaccination in children. Living in the Prairies
(relative to Central Canada, lower perceived danger, higher trust
in authority, lower omission bias, and higher levels of avoidance
were associated with faster intended speed of child vaccination.
Older parental was a trend-level predictor of faster vaccination
speed. Having a child in the family with one COVID-19 health risk
predicted slower intended speed.

The above polr model used the average vaccination speed and
the averaged predictor variables pertaining to children to remove
the non-independence between the children in the same family.
To further account for potential clustering effects at the regional
level, a Cumulative Link Mixed Model (clmm) containing both
fixed and random effects (random intercept for regions) in ordinal
regression was applied (Table 5). The results of this model were
highly similar to the polr model in Table 4. This is consistent with
the estimated between-group variance for the region variable as
the random intercept is only 0.02 and the intraclass correlation
coefficient (ICC) is 0.007. Decreased perceived danger of vaccines,
increased trust in authority, lower omission bias, and increased
avoidance were associated with faster intended vaccination speed.
Older parental age and children’s more complete vaccination his-
tory were marginally significant predictors. Having a child in the
family with one COVID-19 health risk predicted slower intended
speed.
5. Discussion

Now that four COVID-19 vaccines have been successfully devel-
oped, vaccination of children will be required to achieve herd
immunity in a timely manner and it is prudent to know the char-
acteristics of those families who intend and do not intend to get
their children vaccinated and how quickly this vaccination will
occur. Most studies to date only focused on vaccination likelihood,
not speed. As Canada has an especially low rate of vaccine uptake
among developed countries, and has a publicly funded healthcare
system, existing documented associations may not apply in the
Canadian context. In the present exploratory study, we examined
the demographic, experiential, and psychological predictors of
having one’s children vaccinated.

Demographically, our results mirrored those of previous vac-
cine research. Parental age was positively associated with likeli-
hood and marginally associated with speed, similar to results of
Taha and colleagues [43] regarding H1N1 vaccination intentions;
Kumar and colleagues [66] regarding H1N1 vaccine uptake; and
Wu and colleagues [67] and Chen and colleagues [24] regarding
child influenza vaccine uptake. Somewhat surprisingly, SES did
not emerge as a robust predictor of likelihood or speed. This dis-
crepancy of findings may be attributable to several factors includ-
ing the publicly funded nature of Canada’s healthcare system
(families would not have to pay out of pocket for the vaccine and
therefore finances are not a barrier to access), the novel context
that COVID-19 has created, and the demographic characteristics
of our sample (Supplementary Table 1). We are unsure of the pre-
cise reason for the increased likelihood and speed of vaccine
uptake among families residing in the Prairies; however, we sus-
pect that this may have to do with political attitude differences



Table 2
Linear regression model of the within-family average likelihood of having children vaccinated.

Estimate SE t Pr (>|t|)

Intercept 26.63 16.68 1.60 0.11
Demographics
Parents’ sex – male (female as ref grp) �0.28 4.18 0.07 0.95
Parents’ age 0.45 0.22 2.09 0.04*
Family size �0.71 1.20 0.59 0.56
Socio-economic status 0.14 1.53 0.09 0.93
Children’s average age – baby as ref grp
Preschool �2.82 3.31 0.85 0.39
Child �1.53 3.51 0.44 0.66
Adolescent �3.24 5.11 0.63 0.53

Region of residence – Central as ref grp
Atlantic 3.26 2.40 1.36 0.18
Prairies 8.29 3.42 2.42 0.02*
Western 4.00 4.16 0.96 0.34

Health variables
Proportion of family members with a doctor �1.56 6.41 0.24 0.81
Children’s average 1 COVID-19 health risk (ref grp = 0 risks) �4.66 3.98 1.17 0.24
Children’s average � 2 COVID-19 health risks (ref grp = 0 risks) 4.07 6.68 0.61 0.54
Children’s average past vaccine completeness 2.19 1.11 1.98 0.05*
Children’s previous VAE (ref grp = no VAEs) 1.05 3.22 0.33 0.74
Parents’ past vaccine completeness 2.22 1.38 1.60 0.11
Parents’ previous VAE (ref grp = no VAEs) �2.69 3.81 0.71 0.48
Parents’ number of COVID-19 health risks (continuous) �0.08 1.01 0.08 0.93

Attitudes towards vaccines
Perceived danger �0.29 0.15 1.91 0.06.

Powerless 0.15 0.33 0.47 0.64
Trust in authority 0.79 0.53 1.49 0.14

Omission bias 1.76 0.19 9.47 <0.001***
COVID-19 risk perceptions
Proximal COVID-19 risk �0.81 1.45 0.56 0.58
Distal COVID-19 risk 1.19 1.64 0.73 0.47

Psychological distance
COVID-19 relationship score 0.03 0.17 0.17 0.87
COVID-19 outcome score �0.01 0.28 0.02 0.98

Impact of COVID-19 pandemic event
Intrusion �0.10 0.34 0.28 0.78
Avoidance 0.53 0.29 1.81 0.07.

Arousal �0.34 0.46 0.75 0.45
Anxiety
State 0.07 0.12 0.56 0.58
Trait 0.14 0.14 0.98 0.33

Notes: (1) Ref grp = reference group. All categorical variables must be compared against a reference group as indicated in the table. (2) VAE = vaccine adverse event. (3)
SE = standard error. (4) Negative scores indicate higher omission bias; thus, lower omission bias is associated with increased likelihood of having one’s child vaccinated.
.p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001.
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[68] which are associated with attitudes towards vaccination [69],
and/or a desire to fully ‘re-open’ the Prairie provinces, which have
been especially impacted in the current pandemic (e.g. collapsing
oil prices and aerospace manufacturing, [70]). For some, hopes of
economic recovery hinge upon the successful creation of a vaccine
[71]; thus, hopes for economic recovery in the Prairies may hinge
strongly on vaccine uptake. Future research should explore these
possibilities.

Experientially, our results also mirrored that of previous vaccine
research. Child previous vaccine history was associated with
increased likelihood consistent with the results of previous
research on H1N1 [28–31], seasonal influenza [32], and MMR
[33] vaccination. Yet, the previous experience of VAEs did not
decrease either the intended speed or likelihood of vaccination in
accordance with prior results [36] (only approximately 9% of our
child sample reported VAEs). The proportion of family members
with a family doctor was also not associated. This is somewhat sur-
prising given that strong relationships with primary healthcare
providers have been associated with confidence in vaccines gener-
ally [35] and doctor recommendations are associated with H1N1
vaccine uptake [31]. However, we did not ask participants to pro-
vide detailed information on their relationships with their doctors,
just whether or not they had one. It could be that simply having a
doctor is not enough to promote SARS-CoV-2 child vaccination
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intentions; rather, the doctor–patient relationship must be strong.
Furthermore, as the vaccine was unavailable at the time of the
study, participants may not have discussed the possibility of a vac-
cine with their doctor.

Several psychologically relevant variables were associated with
vaccine likelihood and speed, including attitudes towards vaccines
generally. Dovetailing with previous research, those who perceived
greater danger in vaccines and those with reduced levels of trust in
authority relating to vaccines indicated a slower intended speed of
vaccine uptake. Interestingly, feelings of powerlessness surround-
ing vaccination did not correlate with intended speed or likelihood
of vaccinating one’s children. Powerlessness similarly did not cor-
relate with vaccination intentions in Jolley and Douglas [39], per-
haps because vaccination is largely a choice in both Canada and
the United Kingdom (where Jolley and colleagues’ participants
resided). Participants who preferred to accept the risks of not being
vaccinated against SARS-CoV-2 (e.g. increased risk of getting
COVID-19) relative to the risks of being vaccinated (e.g. side
effects) scored high on omission bias. Individuals high in omission
bias were less likely to intend to have their child(ren) vaccinated
and intended to delay vaccination for a longer period of time. This
is consistent with Hamilton-West [49] who found that students
high on omission bias were unlikely to receive the MMR vaccine
following an outbreak of mumps on a UK university campus.



Table 3
Multilevel mixed-effects regression model with random intercepts predicting likelihood of having individual children vaccinated.

Estimate SE t Pr (>|t|)

Intercept 34.00 15.95 2.1 0.03*
Demographics
Parents’ sex – Male (female as ref grp) �0.19 4.12 < 0.01 0.96
Parents’ age 0.39 0.17 2.3 0.02*
Family size �1.18 1.12 1.1 0.29
Socio-economic status �0.40 1.47 0.3 0.79
Child age – baby as ref grp
Preschool �0.18 0.18 0.9 0.36
Child 0.14 0.87 0.2 0.87
Adolescent 1.17 0.61 1.9 0.07.

Health variables
Proportion of family members with a doctor �2.83 6.34 0.4 0.66
Child has 1 COVID-19 health risk (ref grp = 0 risks) 0.08 0.22 0.4 0.71
Child has � 2 COVID-19 health risks (ref grp = 0 risks) 0.54 2.17 0.3 0.8
Children’s past vaccine completeness 0.69 0.29 2.4 0.02*
Children’s previous VAE (ref grp = no VAEs) -0.84 1.56 0.5 0.59
Parents’ past vaccine completeness 3.64 1.04 3.5 < 0.001***
Parents’ previous VAE (ref grp = no VAEs) �0.45 3.61 0.1 0.9
Parents’ number of COVID-19 health risks (continuous) 0.13 0.96 0.1 0.9

Attitudes towards vaccines
Perceived danger �0.31 0.15 2.1 0.04*
Powerless 0.25 0.32 0.8 0.43
Trust in authority 0.95 0.52 1.8 0.07.

Omission bias 1.81 0.18 10.1 < 0.001***
COVID-19 risk perceptions
Proximal COVID-19 risk �1.23 1.39 0.9 0.38
Distal COVID-19 risk 1.27 1.6 0.8 0.43

Psychological distance
COVID-19 relationship score 0.02 0.17 0.1 0.93
COVID-19 outcome score < 0.01 0.28 < 0.01 0.98

Impact of Event
Intrusion �0.1 0.34 0.3 0.77
Avoidance 0.49 0.29 1.7 0.09.

Arousal �0.20 0.45 �0.4 0.66
Anxiety
State 0.04 0.12 0.3 0.76
Trait 0.14 0.14 1.0 0.33

Random effects
d2 (within-group, i.e. residual, variance): 0.05
s2 (between-group variance):
Regions: 6.61
Family:Regions: 360.95
Child order: Family:Regions: 45.07

ICC (intraclass correlation coefficient):
Regions: 0.02
Family:Regions: 0.88
Child order: Family:Regions: 0.11

Marginal R2/Conditional R2: 0.61/1.0

Notes: (1) Ref grp = reference group. All categorical variables must be compared against a reference group as indicated in the table. (2) VAE = vaccine adverse event. (3)
SE = standard error. (4) Negative scores indicate higher omission bias, so here, lower omission bias is associated with increased likelihood of having child vaccinated. Marginal
R2 = proportion of variance explained by the fixed effects in the model. Conditional R2 = proportion of variance explained by the fixed and random effects combined in the
model. .p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001.
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Psychological variables related to the ongoing pandemic were
also associated with vaccine likelihood and speed. Levels of per-
ceived distal and proximal COVID-19 risk were not predictive of
increased vaccine likelihood and speed. These results are somewhat
surprising given that two existing COVID-19 vaccine intentions
studies found increased intention with increased perceived
COVID-19 risk [45,47]; although, as with previous discordant
results, this may be attributable to differences in decision-making
processes for oneself and one’s children, as well as differences in
samples. Wong and colleagues used a Malaysian sample and Reiter
and colleagues an American sample. American versus Canadian
samples may differ in perceived levels of risk as cases have been
substantially lower in Canada versus the United States [72]. Infec-
tion rates do not explain the differences between Canadian and
Malaysian samples in this regard; therefore, these national differ-
ences warrant further investigation. Both America [73] andMalaya-
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sia [74] do not have universal access to healthcare, and vaccination
likelihoods are probably related to this important variable.

The impact of the COVID-19 pandemic on parents, specifically
on their tendency to avoid thoughts, negative emotions, or infor-
mation about the pandemic, was marginally related to an
increased likelihood of having their children vaccinated, and signif-
icantly related to intending to vaccinate them more quickly,
whereas levels of intrusion and arousal were not related. To our
knowledge, no existing study has addressed these three measures
in association with vaccination intentions in any pandemic context
(e.g. SARS, MERS etc); thus, we have little to compare our results to.
However, it seems reasonable to conclude that high levels of avoid-
ance—one symptom of post-traumatic stress disorder [75]—may be
associated with an increased desire to take action to potentially
protect one’s family from COVID-19. Subsequent to the initiation
of this study, the Impact of Event Scale with Modifications for



Table 4
Proportional odds logistic regression model predicting average within-family speed of having children vaccinated.

Estimate SE z Pr (>|z|)

Demographics
Parent sex – Male (female as ref grp) �0.18 0.44 �0.41 0.68
Parent age �0.04 0.02 �1.84 0.07 .

Family size �0.05 0.12 �0.43 0.67
Socio-economic status 0.15 0.14 1.06 0.29
Average child age – baby as ref grp
Preschool �0.09 0.33 �0.27 0.78
Child �0.26 0.35 �0.75 0.45
Adolescent 0.03 0.50 0.05 0.96

Region of residence – Central as ref grp
Atlantic �0.36 0.23 �1.53 0.13
Prairies �0.82 0.34 �2.39 0.02*
Western �0.26 0.40 �0.64 0.52

Health variables
Proportion of family members with a doctor �0.82 0.56 �1.45 0.15
A child has 1 COVID-19 health risk (ref grp = 0 risks) 0.76 0.38 2.01 0.04*
Child(ren) has � 2 COVID-19 health risks (ref grp = 0 risks) �0.93 0.64 �1.46 0.15
Children’s average past vaccine completeness �0.16 0.11 �1.54 0.12
Children’s previous VAE (ref grp = no VAEs) �0.19 0.32 �0.60 0.55
Parents’ past vaccine completeness �0.12 0.13 �0.90 0.37
Parents’ previous VAE (ref grp = no VAEs) �0.10 0.37 �0.27 0.79
Parents’ number of COVID-19 health risks (continuous) 0.05 0.10 0.55 0.58

Attitudes towards vaccines
Perceived danger 0.05 0.02 3.15 <0.001**
Powerless 0.00 0.03 0.07 0.95
Trust in authority �0.12 0.05 �2.43 0.02*

Omission bias �0.16 0.02 �7.86 <0.001
COVID-19 risk perceptions
Proximal COVID-19 risk �0.02 0.14 �0.11 0.91
Distal COVID-19 risk �0.16 0.16 �1.05 0.30

Psychological distance
COVID-19 relationship score 0.01 0.02 0.54 0.59
COVID-19 outcome score �0.01 0.02 �0.27 0.79

Impact of COVID-19 pandemic event
Intrusion 0.04 0.04 1.19 0.23
Avoidance �0.06 0.03 �2.20 0.03*
Arousal �0.01 0.04 �0.23 0.82

Anxiety
State 0.00 0.01 �0.28 0.78
Trait �0.01 0.01 �0.73 0.47

Intercept (cut points):
As soon as the vaccine is available in my area|A couple of weeks: �7.01***

A couple of weeks|A couple of months: �5.85***

A couple of months|A year or more: �4.27**

A year or more|Never: �1.40

Notes: (1) Ref grp = reference group. All categorical variables must be compared against a reference group as indicated in the table. (2) VAE = vaccine adverse event. (3)
SE = standard error. (4) Negative scores indicate higher omission bias, (5) faster immunisation intentions are represented by lower scores on our Likert-scale measure, so a
negative estimate between parental age and speed, for example, indicates a faster intended speed with increasing parental age. .p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001.
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COVID-19 has been developed and validated [76]; thus, future
research should include this modified scale.

Levels of anxiety were not linked with vaccination likelihood
and speed in the present study. Mohammed and colleagues [52]
found that mothers with mild anxiety symptoms were more likely
to receive the influenza and pertussis vaccine during pregnancy
than their counterparts with no or high levels of anxiety symp-
toms. This suggests that future research should look for curvilinear
relationships between anxiety and intentions to vaccinate.

Surprisingly, psychological distance from COVID-19, here mea-
sured as the number of contacts with a positive COVID-19 diagno-
sis, their relationship closeness, and their health outcomes was not
related to likelihood or speed. This is contrary to Taha and col-
leagues [43], who found that participants believed their attitudes
towards the H1N1 vaccine would become more positive if a mem-
ber of their social circle contracted the illness. These discordant
findings may be attributable to the nature of the pandemic.
H1N1 was not as widespread as COVID-19, and many more people
know someone who has been diagnosed with the disease, likely
washing out some of the variability in this measure.
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6. Conclusions

Overall, various demographic, experiential, and psychological
predictors were related to the intended speed and likelihood of
having one’s children vaccinated against SARS-CoV-2, some in
ways that replicated past research on vaccination intentions, and
some in surprising and novel ways. It is important that public
health workers recognise the uniqueness in the Canadian context
and the uniqueness of the family context in predicting speed and
likelihood of vaccination. Understanding families’ current inten-
tions to vaccinate for SARS-CoV-2 will allow policymakers and
public health officials to develop targeted messaging campaigns
to those with the greatest degree of vaccine hesitancy [77,78].
Careful planning for widespread COVID-19 vaccination should
begin now [79] so that evidence-based public health information
can be disseminated in a targeted manner, engaging communities
in the process (see campaigns from Immunize Canada, as an exam-
ple). This is vital research given the current prevalence of the anti-
vaccination movement and how parents are promoting said
movement.



Table 5
Cumulative Linked mixed-effects regression model with random intercepts predicting within-family average speed of having children vaccinated.

Estimate SE z Pr(>|z|)

Demographics
Parents’ sex – Male (female as ref grp) �0.15 0.43 �0.36 0.72
Parents’ age �0.04 0.02 �1.75 0.08
Family size �0.06 0.12 �0.54 0.59
Socio-economic status 0.16 0.14 1.13 0.26
Average child age – baby as ref grp
Preschool �0.08 0.33 �0.26 0.80
Child �0.28 0.35 �0.81 0.42
Adolescent �0.02 0.50 �0.05 0.96

Health variables
Proportion of family members with a doctor �0.74 0.56 �1.32 0.19
Child has 1 COVID-19 health risk (ref grp = 0 risks) 0.80 0.38 2.12 0.03*
Child(ren) has � 2 COVID-19 health risks (ref grp = 0 risks) �0.87 0.63 �1.38 0.17
Children’s average past vaccine completeness �0.18 0.11 �1.68 0.09
Children’s previous VAE (ref grp = no VAEs) �0.21 0.32 �0.64 0.52
Parents’ past vaccine completeness �0.12 0.13 �0.94 0.35
Parents’ previous VAE (ref grp = no VAEs) �0.18 0.37 �0.48 0.63
Parents’ number of COVID-19 health risks (continuous) 0.05 0.10 0.53 0.60

Attitudes towards vaccines
Perceived danger 0.05 0.01 3.04 <0.001
Powerless 0.00 0.03 0.10 0.92
Trust in authority �0.12 0.05 �2.42 0.02*
Omission bias �0.16 0.02 �7.97 <0.001***

COVID-19 risk perceptions
Proximal COVID-19 risk 0.00 0.14 �0.03 0.98
Distal COVID-19 risk �0.13 0.16 �0.86 0.39

Psychological distance
COVID-19 relationship score 0.01 0.02 0.59 0.55
COVID-19 outcome score �0.01 0.02 �0.26 0.80

Impact of Event
Intrusion 0.04 0.04 1.08 0.28
Avoidance �0.06 0.03 �2.09 0.04*
Arousal �0.01 0.04 �0.18 0.86

Anxiety
State 0.00 0.01 �0.14 0.89
Trait �0.01 0.01 �0.86 0.39

Intercepts (cut points)
As soon as the vaccine is available in my area|A couple of weeks �6.60 1.68 �3.92 <0.001***
A couple of weeks|A couple of months �5.45 1.68 �3.25 <0.001***
A couple of months|A year or more �3.89 1.66 �2.34 0.02*
A year or more|Never �1.02 1.65 �0.62 0.54

Random effects
s2 (between-group variance): 0.02
ICC (intraclass correlation coefficient):

Regions: 0.007
Marginal R2/ Conditional R2: 0.635/0.637

Notes: (1) Ref grp = reference group. All categorical variables must be compared against a reference group as indicated in the table. (2) VAE = vaccine adverse event. (3)
SE = standard error. (4) Negative scores indicate higher omission bias, so here, lower omission bias is associated with increased speed of having child vaccinated. Marginal
R2 = proportion of variance explained by the fixed effects in the model. Conditional R2 = proportion of variance explained by the fixed and random effects combined in the
model.
p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001.
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Furthermore, we recognise that the intention-behaviour gap
can sometimes be large; however, in at least one study, intentions
to vaccinate against the seasonal flu and actual behaviour were
substantially correlated [80]. Thus, we expect some degree of con-
tinuity in the attitudes that parents are currently reporting. We
plan to follow-up with these participants to determine the predic-
tors of COVID-19 vaccine uptake including exposure to pro- and
anti-vaccination information. Future research should include lar-
ger samples to increase the power required for multi-level mod-
elling designs; strive for better demographic representativeness;
and include questions about political, religious, and other personal
beliefs to further elucidate regional differences in uptake.
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