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Background: More than 100 COVID-19 vaccine candidates are in development since the SARS-CoV-2
genetic sequence was published in January 2020. The uptake of a COVID-19 vaccine among children will
be instrumental in limiting the spread of the disease as herd immunity may require vaccine coverage of
up to 80% of the population. Prior history of pandemic vaccine coverage was as low as 40% among chil-
dren in the United States during the 2009 H1N1 influenza pandemic.
Purpose: To investigate predictors associated with global caregivers’ intent to vaccinate their children
against COVID-19, when the vaccine becomes available.
Method: An international cross sectional survey of 1541 caregivers arriving with their children to 16
pediatric Emergency Departments (ED) across six countries from March 26 to May 31, 2020.
Results: 65% (n = 1005) of caregivers reported that they intend to vaccinate their child against COVID-19,
once a vaccine is available. A univariate and subsequent multivariate analysis found that increased
intended uptake was associated with children that were older, children with no chronic illness, when
fathers completed the survey, children up-to-date on their vaccination schedule, recent history of vacci-
nation against influenza, and caregivers concerned their child had COVID-19 at the time of survey com-
pletion in the ED. The most common reason reported by caregivers intending to vaccinate was to protect
their child (62%), and the most common reason reported by caregivers refusing vaccination was the vac-
cine’s novelty (52%).
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Conclusions: The majority of caregivers intend to vaccinate their children against COVID-19, though
uptake will likely be associated with specific factors such as child and caregiver demographics and vac-
cination history. Public health strategies need to address barriers to uptake by providing evidence about
an upcoming COVID-19 vaccine’s safety and efficacy, highlighting the risks and consequences of infection
in children, and educating caregivers on the role of vaccination.

� 2020 Elsevier Ltd. All rights reserved.
1. Introduction

Over 100 different vaccine candidates have been developed
since the genetic sequence for SARS-CoV-2, the virus that causes
coronavirus disease 2019 (COVID-19), was published in January
2020 [1]. Vaccination will be one of the most effective strategies
in limiting the spread of the disease. This was different for the sev-
ere acute respiratory syndrome (SARS), Ebola, and Zika epidemics
which ended before vaccine development was completed and a
monovalent influenza A (H1N1) vaccine was not available before
the first wave of the pandemic peaked but was later incorporated
into commercially available seasonal influenza vaccines [2]. It is
currently thought that developing a vaccine for SARS-CoV-2 will
be relatively straightforward and attainable because the virus
seems to be fairly stable [3].

Numerous factors affect caregiver acceptance of new vaccina-
tion programs, especially during pandemics. It is estimated that
40% of children (6 months to 17 years of age) in the United States
received the pandemic H1N1 vaccination in 2009 [4] and factors
like fear about the H1N1 illness, [5,6] prior seasonal influenza vac-
cination experience, [6] and parental level of education [5] were
associated with H1N1 vaccine uptake.

The objective of this study was to determine predictors associ-
ated with the willingness of caregivers to vaccinate their children
against COVID-19, once a vaccine becomes available. Positive pub-
lic opinion and trust in an expedited COVID-19 pandemic vaccine
will be fundamental [7] since there is hesitancy about safety and
need of new vaccines [8]. With predicted vaccine coverage of
55% to 82% of the population needed to provide herd immunity
to SARS-CoV-2, [9] local health authorities such as those in the Uni-
ted States reported that it is unlikely herd immunity will be
achieved given the current state of COVID-19 vaccine refusal
[10]. Understanding factors associated with caregiver intentions
to vaccinate children during a pandemic may support public health
officials’ efforts towards broader acceptance of the vaccine and
thus reach a higher level of immunity in the population.
2. Methods

2.1. Sample and procedures

This study is part of a larger COVID-19 Parental Attitude Study
(COVIPAS) of caregivers presenting for emergency care for their
children during the era of COVID-19. Using posters placed in wait-
ing areas and patient rooms, as well as direct approach by health-
care team members, caregivers who arrived to 16 pediatric
emergency departments (ED) in the USA (Seattle, Tacoma, Los
Angeles, Dallas, Atlanta), Canada (Vancouver, Toronto, Saskatoon,
Edmonton), Israel (Zerifin), Japan (Tokyo), Spain (Barcelona), and
Switzerland (Zurich, Bern, Geneva, Bellinzona) were asked to take
part in the survey. For infectious control purposes, caregivers used
their own smartphones to complete the survey by logging into a
secure online platform based on REDCap metadata-driven software
(Vanderbilt University). Once a caregiver selected their study site,
they provided consent for participation in the online survey, as
approved by each site’s local Institutional Review Board (IRB). Five
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IRBs (in Switzerland and Spain) provided a waiver of consent
whereby responding to the survey was considered consent to
participate.

The survey tool was available in English, French, German, Span-
ish, Japanese, Italian, and Hebrew.While sites began recruitment in
a staggered fashion, surveys were obtained between March 26 and
May 31, 2020. Only one caregiver completed the survey per visit,
and due to restrictions to visitation in most sites, only one care-
giver was in the room with the child.
3. Measures

The study-specific questionnaire was developed to include
questions regarding demographic characteristics, information on
the ED visit, and attitudes around COVID-19. The survey objective
was to reflect caregiver opinions and actions during the pandemic.
Literature related to the SARS epidemic in 2002–2003 helped
inform questions in the survey. Pilot testing for face and content
validity for all items of the survey, including those presented in
this report, was completed a priori by 10 individuals representing
the target group of caregivers and by 10 healthcare providers
working in the ED environment who provided feedback that led
to revisions and development of the final survey.

We asked caregivers to answer the question: ‘‘There is no vac-
cine/immunization currently available for Coronavirus (COVID-
19). If a vaccine/immunization was available today, would you give
it to your child?” followed by an open-ended question ‘‘Why?” or
‘‘Why not?”, with a free text box.

The description of each response was categorized into themes
using an inductive approach by one author and reviewed for com-
pleteness by another author. The entirety of each response was
analyzed and if more than one sentiment was expressed in the
caregiver’s description, the individual response was coded to mul-
tiple themes. Free text responses that were blank were categorized
as no comment. Themes were analyzed for frequencies of
responses by participants.
3.1. Data analysis

Basic descriptive statistics and frequencies were used to
describe all variables, comparing survey data from caregivers
who would vaccinate their children against COVID-19 and those
that would not. To determine which factors were significantly
associated with the decision to vaccinate children, we used uni-
variate analyses: Mann-Whitney test for comparing non-normal
continuous variables, independent t-test for comparing normally
distributed continuous variables, and Chi-square or Fisher’s exact
test for categorical variables. We then used multivariable logistic
regression analysis to estimate the adjusted odds ratio of agreeing
to vaccinate children, using all the variables that showed signifi-
cance (p < 0.1) in the univariate analysis. To compare caregiver
concern of their child having COVID-19 (score 0–10) to willingness
to vaccinate, we used the Mann-Whitney U test. All analyses were
conducted with R version 3.5.1. A p-value<0.05 was considered sta-
tistically significant.



Table 1
Factors associated with caregiver willingness to vaccinate their children against COVID-19. SD = standard deviation.

Number of
Surveys

Total population
(n = 1541)

Not willing to vaccinate
child against COVID-19
(n = 509)

Willing to vaccinate
child against COVID-19
(n = 1005)

P value

Child’s median age in years (SD) 1532 7.50 (4.98) 7.03 (4.94) 7.74 (4.98) 0.009
Child’s gender female 1533 733 (47.8%) 248 (48.8%) 477 (47.8%) 0.748
Child has chronic illness 1532 184 (12.0%) 71 (14.0%) 109 (10.9%) 0.096
Child with chronic medication use 1536 205 (13.3%) 59 (11.6%) 143 (14.3%) 0.183
Person completing the survey 1540 0.002
Father 393 (25.5%) 103 (20.2%) 282 (28.1%)
Mother 1109 (72.0%) 396 (77.8%) 695 (69.2%)
Other* 38 (2.47%) 10 (1.96%) 27 (2.69%)
Caregiver’s median age in years (SD) 1517 39.9 (7.58) 39.0 (7.22) 40.4 (7.72) <0.001
Caregivers with higher education** 1517 1217 (80.2%) 406 (80.4%) 792 (80.3%) 1.000
Child’s vaccinations up to date 1525 1352 (88.7%) 407 (80.6%) 930 (92.9%) <0.001
Child received influenza vaccine last 12 months 1522 486 (31.9%) 108 (21.3%) 374 (37.5%) <0.001
Caregiver received influenza vaccine last 12 months 1529 594 (38.8%) 131 (25.8%) 458 (45.7%) <0.001
Mean score 10-point Likert scale - caregiver

concerned their child has COVID-19 (SD)
1503 1.86 (2.78) 1.36 (2.36) 2.09 (2.93) <0.001

Mean score 10-point Likert scale- caregiver
concerned they have COVID-19 (SD)

1498 1.83 (2.64) 1.37 (2.27) 2.04 (2.77) <0.001

* grandparents or siblings
** completed more education than high school studies

Table 2
Predictors of caregiver willingness to vaccinate their children against COVID-19 identified by multivariate logistic regression analysis.

Odds Ratio OR 95% CI P value

Child’s median age 1.03 (1.00 – 1.05) 0.033
Child has chronic illness 0.66 (0.47–0.95) 0.022
Child vaccinations up to date 2.57 (1.81–3.68) <0.001
Child vaccinated against influenza in the last 12 months 1.49 (1.09–2.05) 0.013
Mother completing the survey 0.62 (0.47–0.81) <0.001
Caregiver vaccinated against influenza in the last 12 months 2.08 (1.55–2.8) <0.001
Mean score 10 point Likert scale - caregiver concerned their child has COVID-19 1.08 (1–1.17) 0.048
Mean score 10 point Likert scale- caregiver concerned they have COVID-19 1.05 (0.97–1.14) 0.220
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Fig. 1. Level of concern from COVID-19 in the child and willingness to vaccinate
against COVID-19 if a vaccine was available. p-value is 0.017.
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4. Results

A total of 1552 surveys were completed online. Eleven (0.7%)
were excluded because they were completed by patients (n = 5)
or completed halfway (n = 6). The median age of children was
7.5 (Standard Deviation (SD) = 5.0) years and the median age of
caregivers was 39.9 (SD = 7.6) years. The vast majority of surveys
were completed by parents (97.5%) as opposed to other caregivers.
184 (12%) had children with a chronic illness, and 28/184 (15%)
had a potential contraindication to live vaccines (e.g. cancer,
potentially receiving immunosuppressant medications). Of the
included surveys, 317 (21%) were completed in the United States,
542 (35%) in Canada, 438 (28%) in Switzerland, 124 (8%) in Spain,
91 (6%) in Israel, and 29 (2%) in Japan. There were 1005/1541
(65.2%) caregivers who reported that they plan to vaccinate their
child against COVID-19 and 509/1541 (33.0%) who do not plan to
vaccinate their child against COVID-19. Twenty-seven (1.8%) care-
givers did not answer this survey question.

Table 1 provides demographic information including a compar-
ison between families who would or would not vaccinate their
children against COVID-19, if a vaccine becomes available. In the
univariate analysis, greater willingness to vaccinate was associated
with older children (p = 0.009), children that were up-to-date on
their vaccines (p < 0.001), children with no chronic illness
(p = 0.096), when fathers completed the survey (p = 0.002), if the
caregiver was older (p < 0.001), if the child (p < 0.001) or the care-
giver (p < 0.001) reported they were immunized against influenza
in the last year, and if the caregiver was more concerned about
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their child (p < 0.001) or themselves (p < 0.001) having COVID-
19 when arriving to the ED.

The multivariate logistic regression analysis (Table 2) revealed
that factors predicting willingness to vaccinate against COVID-19
were the child’s age (Odds Ratio (OR) = 1.03, 95% confidence inter-
val (CI) 1.00–1.05, p = 0.033), child’s vaccination was reported by
caregivers to be up-to-date (OR = 2.57, 95% CI 1.81–3.68,
p < 0.001), child (OR = 1.49, 95% CI 1.09–2.05, p = 0.013) and



Table 3
Reasons reported by caregivers for willingness to vaccinate or not vaccinate children against COVID-19.

Reason to Vaccinate (n = 1005) Example quote Number of caregivers Percent of available comments

Protect the child ‘‘To give her immunity to COVID-19” 492 62.4%
Protect others ‘‘‘‘Herd immunity matters” 187 23.7%
General vaccine acceptance ‘‘Vaccines work” 109 13.8%
Perceived pandemic severity ‘‘Seems more deadly of a virus” 66 8.4%
High risk child or family members ‘‘He has pre-existing lung issues” 54 6.8%
Accepting, but concerns of efficacy/safety ‘‘Actually I’d wait to see how most people reacted.

So would not get right away but once I was sure it
was safe”

38 4.8%

Desire to return to normal life ‘‘To get back to school” 12 1.5%
No comment 216
Reason not to Vaccinate (n = 509) Example quote Number of caregivers Percent of available comments

Novelty ‘‘Not enough testing” 197 51.6%
Perceived child not at risk to contract COVID-19 ‘‘It doesn’t affect children as badly as adults” 119 31.2%
Side effects/safety concerns ‘‘Fear of side effects” 84 22.0%
May vaccinate if more information available/

recommended by healthcare provider
‘‘I would want to wait until we know more before
making such a decision”

65 17.0%

Vaccine refusal in general ‘‘Vaccines need to be abolished” 40 10.5%
Efficacy Concerns ‘‘You don’t know if it works” 34 8.9%
Perceived Contraindication* ‘‘I don’t think he can have vaccines while receiving

chemo”
7 1.8%

No comment 127

(*) immunosuppression, child is too young, allergy
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caregiver (OR = 2.08, 95% CI 1.55–2.8, p < 0.001) vaccination
against influenza in the past year, and caregiver concern that the
child had COVID-19 (OR = 1.08, 95% CI 1–1.17, p = 0.048). Fig. 1
depicts level of concern from COVID-19 in the child (0–10) and
willingness to vaccinate against COVID-19 (p = 0.017). Factors pre-
dicting lack of willingness to vaccinate were mothers completing
the survey (OR = 0.62, 95% CI 0.47–0.81, p < 0.001) and the child
having a chronic illness (OR = 0.66, 95% CI 0.47–0.95, p = 0.022).

Table 3 provides the qualitative themes gained from responses
of caregivers’ intent to vaccinate their children against COVID-19,
with corresponding representative quotes for each of the themes
identified in the two groups. Seven themes were identified among
caregivers willing to vaccinate their children against COVID-19:
protect the child, protect others, general vaccine acceptance, per-
ceived pandemic severity, high risk child or family member,
accepting but concerns of efficacy/safety, and desire to return to
normal. Seven themes were identified among caregivers not will-
ing to vaccinate: novelty, perceived child is not at risk to contract
COVID-19, side effects/safety concerns, efficacy concerns, general
vaccine refusal, perceived contraindication, and may vaccinate if
more information available/recommended by healthcare provider.
Reasons for their decision to vaccinate were provided by 789
(78.5%) of caregivers willing to provide vaccination for their child
and 382 (75.0%) of those not willing. The most common consider-
ations to immunize a child were protecting them and others (86.1%
of caregivers providing reasoning), and the most common consid-
erations not to immunize a child were the novelty of the vaccine
and the caregivers’ notion that their children are at low risk to
be sick with COVID-19 (82.7% of caregivers providing reasoning).
5. Discussion

Once a vaccine against COVID-19 is available and approved for
use, in order to facilitate return to pre-pandemic activity, public
health officials will need to enhance uptake of the new vaccine
to ensure population immunity and mitigation of morbidity and
mortality. Overcoming challenges in vaccine development and
increasing uptake is crucial, especially during the pandemic and
among children [11].

In our international sample, two-thirds of caregivers reported
willingness to vaccinate their children against COVID-19, once a
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vaccine is available. Independent factors associated with increased
uptake included the age of the child, children who are up-to-date
on their immunization schedule, if the child or caregiver were vac-
cinated against influenza in the past year, and if when completing
the survey in the ED they were concerned their child may have
COVID-19. Similar factors were reported regarding uptake of the
pandemic H1N1 vaccine, such as an individual’s vaccination in
the past, [12,5,6,13] as well as an older age of the individual
responder [12] and their child [14].

The rate of intent to vaccinate in our sample was somewhat
lower than a recent nationally representative sample from the US
in which 80% of parents stated they would vaccinate their child
against COVID-19 [17]. Among adults, 81% of Australian residents
suggested they ‘definitely’ or ‘probably’ plan to get vaccinated
against COVID-19, [15] 65% in a recent study in Saudi Arabia,
[16] three quarters of an online sample from France, [18] 69% in
the United Kingdom, [19] and 65% in Ireland [19]. Interestingly,
the rate of children that obtained vaccination after the H1N1 pan-
demic was 40% in the US, [4] perhaps representing a divide
between reported intentions and true vaccination rates, or differ-
ences in risk perceptions between these two diseases.

Fear of the pandemic’s severity as a primary motivation for
COVID-19 vaccination identified in our global sample is similar
to prior notions of parental plan to vaccinate their child against
H1N1 [5,6,20]. Perceived risk from the illness, [12] knowledge of
the disease, [5] and understanding that vaccines are effective pre-
vention strategies [12] were associated with increased pandemic
H1N1 vaccination uptake [5,6]. In our sample, ‘protection of the
child’ was the most common theme caregivers reported as a reason
to vaccinate. Similarly, caregivers who perceived that the child was
not at risk to contract COVID-19 reported lack of willingness to
vaccinate in the future (31% of those providing reasoning for not
vaccinating). This is similar to the H1N1 pandemic, where a strong
association was noted between vaccine intentions and fear of the
adult and child catching the disease, [6] as well as a report that
concerns of a COVID-19 outbreak in Australia were associated with
enhanced willingness to get vaccinated [15]. However, as we found
a correlation between caregivers’ concern the child already con-
tracted COVID-19 and their willingness to vaccinate the child,
there may be a gap in understanding the role of a vaccine as a pre-
ventive measure, and greater education of caregivers is warranted
on the utility of vaccines. ‘‘Protection of others” was the second
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most common theme in our willing cohort of caregivers, possibly
reflecting either a wish to return to social and physical contact
with family and friends, or an altruistic motive by caregivers [21].

Of interest, caregivers of children with chronic illness, a group
that may benefit from protection against the virus and who are
likely more familiar with the medical system, reported lower rate
of intent to vaccinate their children against COVID-19. This is in
contrast to findings in one ED in Canada form the early 2000 s in
which children with chronic illness were reported to be more likely
than those without a chronic illness to be immunized against sea-
sonal influenza [22]. While this may reflect general concerns of
using live vaccines in children with immunocompromised states
(15% of those with chronic illness in our cohort), public health pro-
grams should focus their educational efforts on the importance of
COVID-19 vaccine protection among children with chronic illness.

We also report that fathers were more willing than mothers to
vaccinate in this survey, congruent with the gender difference seen
among adults considering H1N1 vaccination [12]. Similarly, in a
discrete choice experiment from the Netherlands on pandemic
vaccination decision making, females who stated that they were
never in favor of vaccination made different trade-offs than males
who stated that they were (possibly) willing to get vaccinated [23].
Risk taking behaviours of fathers may be different than those of
mothers, similar to findings related to child play and pediatric
trauma prevention, [24] highlighting that vaccine information tar-
geted to families should address these different perspectives in
order to encourage the highest vaccination acceptability possible.

Level of education was not a factor associated with intent to
vaccinate against COVID-19 in our global cohort, in contrast to
prior reports [5,14] that parents with a post-secondary education
were more willing to vaccinate their children during the H1N1
pandemic. We did not collect income data and could not assess
concerns about out-of-pocket expenses, both of which have been
reported previously as important factors for H1N1 vaccine uptake
[25] and intent to receive a future COVID-19 vaccine [16].

Similar to reports after the H1N1 pandemic experience, we
found that vaccine safety is a fundamental determinant for deci-
sion making [13]. Concerns over adverse effects are also reported
as the most common reason (68–86%) parents refuse vaccination
for their children in non-pandemic situations [26,27]. The rate of
reporting potential side effects as a reason not to vaccinate was
meaningfully lower in our cohort (20%) compared to concerns par-
ents shared during H1N1 (80%), [13] perhaps because the COVID-
19 vaccine was not available during this survey, and no reports
of side effects were known. The notion of ‘‘novelty”, reported by
half of caregivers providing reasoning for not planning to vaccinate
in our sample, may be a surrogate for safety concerns, and hope for
more experience with a future vaccine before caregivers expose
their children to the new product.

Among a US nationally representative sample, almost 20% of
parents reported that they will not vaccinate against COVID-19,
with reasons being the vaccine’s novelty (82%), possible side effects
(80%) and general vaccine avoidance (72%) [16]. Our findings sug-
gest a higher rate of COVID-19 vaccine rejection among caregivers,
likewise attributed to concerns of novelty (51.6%), safety (22.0%),
and general vaccine avoidance (10.5%), but also a lack of perceived
threat of COVID-19 infection among children (31.2%). While it is
recognized that education is just one of many arms of intervention
in combatting the complex factors associated with vaccine hesi-
tancy, [28] public health efforts should aim to provide greater edu-
cation on the risks and consequences of disease in children, [29]
particularly the potential to infect family members and those at
risk, as this was the second most reported reason for COVID-19
vaccine refusal.

Vaccine effectiveness was also important for the majority of
parents (58%) during the H1N1 pandemic, [13] and 17% of those
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providing reasoning for refusal to vaccinate against COVID-19
responded that they may vaccinate if more information became
available. Social legitimacy, [14,30] following large groups getting
vaccinated, [12] and hearing recommendations from healthcare
providers [12] may empower parents to vaccinate their children
against COVID-19.

Our findings provide specific ways in which public health pro-
grams internationally may optimize future COVID-19 vaccine
uptake including targeted education in a manner that recognizes
caregiver concerns, child age and chronic illness status, previous
vaccine history, and perception of infection risk as determinants
of preference. Although vaccine hesitancy is pervasive worldwide
across all socioeconomic groups, it varies between countries and
is context-specific even among individuals belonging to the same
country [28,31]. Further regional analysis may help public health
programs with targeted campaigns, though this was not possible
in our analysis given that larger samples are needed from those
regions. We identified potential barriers to a pandemic vaccine’s
uptake, which are largely similar to reasons reported by parents
who generally oppose vaccination, [25] particularly highlighting
the need for strategies to inform caregivers on the role of vaccines
in prevention and to not understate the risks of COVID-19 infection
in children.
6. Limitations

Our study has several limitations. First, the population of par-
ents and other caregivers responding to the survey is not represen-
tative of all caregivers in the six countries where the survey took
place, as we administered the survey in a hospital ED setting dur-
ing the peak of COVID-19. ED access patterns by caregivers may
have been influenced by the pandemic, resulting in delayed or
omitted visits due to stay-in-place orders by local governments,
or children who may not have ordinarily presented to the ED but
did because their primary health care provider was unavailable.
Moreover, not all parents completed the survey and a few (2.5%)
respondents were caregivers other than parents (e.g. grandparents
who may not be decision makers for future vaccination. Also,
requiring a smartphone to complete the survey may prohibit par-
ticipation for some. However, one of the similarities of our cohort
to the general population of caregivers is the 10–13% rate of care-
givers rejecting vaccines [32]. Our multicenter trial in 16 EDs may
help generalize the findings to other centers/countries once a vac-
cine is available. Future research must take into account regional
and geographic differences, especially when trying to determine
parental rationales for not planning to vaccinate their children.

Secondly, caregivers shared their considerations in regards to
vaccinating their child at times of intense uncertainty during a per-
iod of major change in daily activities (no school, work-at-home),
and their willingness to vaccinate against COVID-19 may be differ-
ent when community life returns to a new normal activity and the
numbers of infected patients drop. Throughout the period of sur-
vey data collection, communications from local authorities had
evolved and factors including the availability of COVID-19 testing
for children had changed over time. Finally, we proposed a hypo-
thetical vaccine, and once available and tested, caregivers may
learn new information that may change their mind with regards
to vaccinating their children.
7. Conclusions

About two thirds of caregivers in a global sample intend to vac-
cinate their children against COVID-19, once available. Child’s age,
child vaccination status including previous influenza vaccination
history, caregiver gender, and concerns of COVID-19 infection were
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factors associated with intent to vaccinate a child. Public health
effort should aim to educate caregivers about the role of vaccina-
tion, and to focus on families such as those with children with a
chronic illness. Communicating safety and healthcare recommen-
dations will likely be instrumental in promoting vaccine uptake.
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