Open access

BM)J Open

To cite: Enticott J, Gill JS,
Bacon SL, et al. Attitudes
towards vaccines and

intention to vaccinate against
COVID-19: a cross-sectional
analysis—implications for
public health communications
in Australia. BMJ Open
2022;12:¢057127. doi:10.1136/
bmjopen-2021-057127

» Prepublication history and
additional supplemental material
for this paper are available
online. To view these files,
please visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2021-057127).

JE and JSG are joint first
authors.

Received 07 September 2021
Accepted 07 December 2021

| '.) Check for updates

© Author(s) (or their
employer(s)) 2022. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

For numbered affiliations see
end of article.

Correspondence to
Dr Joanne Enticott;
joanne.enticott@monash.edu

Original research

Attitudes towards vaccines and
intention to vaccinate against
COVID-19: a cross-sectional analysis —
implications for public health
communications in Australia

Joanne Enticott

Kim L. Lavoie © ,*° Daniel S. Epstein

,'? Jaskirath Singh Gill
8 Shrinkhala Dawadi,’ Helena J Teede,'?

,' Simon L. Bacon @ *

Jacqueline Boyle,"” for the iCARE Study Team

ABSTRACT

Objective To examine SARS-CoV-2 vaccine confidence,
attitudes and intentions in Australian adults as part of the
iCARE Study.

Design and setting Cross-sectional online survey
conducted when free COVID-19 vaccinations first became
available in Australia in February 2021.

Participants Total of 1166 Australians from general
population aged 18-90 years (mean 52, SD of 19).

Main outcome measures Primary outcome: responses
to question ‘If a vaccine for COVID-19 were available
today, what is the likelihood that you would get
vaccinated?’.

Secondary outcome: analyses of putative drivers of uptake,
including vaccine confidence, socioeconomic status and
sources of trust, derived from multiple survey questions.
Results Seventy-eight per cent reported being likely

to receive a SARS-CoV-2 vaccine. Higher SARS-CoV-2
vaccine intentions were associated with: increasing age
(OR: 2.01 (95% CI 1.77 t0 2.77)), being male (1.37 (95%
Cl 1.08 to 1.72)), residing in least disadvantaged area
quintile (2.27 (95% Cl 1.53 to 3.37)) and a self-perceived
high risk of getting COVID-19 (1.52 (95% Cl 1.08 to 2.14)).
However, 72% did not believe they were at a high risk of
getting COVID-19. Findings regarding vaccines in general
were similar except there were no sex differences. For
both the SARS-CoV-2 vaccine and vaccines in general,
there were no differences in intentions to vaccinate as a
function of education level, perceived income level and
rurality. Knowing that the vaccine is safe and effective and
that getting vaccinated will protect others, trusting the
company that made it and vaccination recommended by a
doctor were reported to influence a large proportion of the
study cohort to uptake the SARS-CoV-2 vaccine. Seventy-
eight per cent reported the intent to continue engaging

in virus-protecting behaviours (mask wearing, social
distancing, etc) postvaccine.

Conclusions Most Australians are likely to receive a
SARS-CoV-2 vaccine. Key influencing factors identified
(eg, knowing vaccine is safe and effective, and doctor’s
recommendation to get vaccinated) can inform public
health messaging to enhance vaccination rates.
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Strengths and limitations of this study

» This research captured a large, representative sam-
ple of the adult Australian population across age,
sex, location and socioeconomic status around the
time that free COVID-19 vaccinations first became
available to Australians in February 2021.

» We have self-reported Australian uptake intentions
and attitudes on general vaccines and COVID-19
vaccine and intent to continue engaging in virus-
protecting behaviours (mask wearing, social dis-
tancing, etc) post-SARS-CoV-2 vaccine.

» We examine a range of drivers and factors that may
influence intent to get the SARS-CoV-2 vaccine up-
take, including vaccine confidence, demographics
and socioeconomic status.

» The survey is based on established behavioural the-
ories and is the Australian arm of the international
iCARE survey that to date has collected global com-
parative information from over 105 000 respondents
in 140 countries.

» Our survey was only available in English, which
may have led to an under-representation of ethnic
groups, and participation was voluntary, so our sam-
ple may be prone to selection bias from those with
more interest or engagement in COVID-19.

INTRODUCTION

The SARS-CoV-2 (COVID-19) pandemic has
resulted in an estimated 211 million cases and
4.43 million deaths worldwide, including 44
028 cases and 981 deaths in Australia,1 as of
August 2021. The RO value, which represents
the average number of people a single
infected person can expect to transmit a virus
to in a completely susceptible population, has
increased from 2 to 3 for the original Wuhan
SARS-CoV-2 virus to 5-6 for the Delta variant
of the SARS-CoV-2 virus currently dominating
the world.? While vaccinated individuals can
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be infected with and transmit SARS-CoV-2, the vaccines
reduce the likelihood for serious illness and subsequent
hospitalisation and death by greater than 80% and 85%.”
Therefore, vaccinated populations are likely to pivot
from the prevention of SARS-CoV-2 infections to instead
accepting that the virus is endemic with the aim to mini-
mise serious illness, hospitalisation and death.*’

Minimising serious illness, hospitalisations and deaths
requires high vaccination rates for SARS-CoV-2 and
ongoing preventative health behaviours such as phys-
ical distancing and wearing face masks® to protect the
unvaccinated (eg, young children) and those in which
the vaccine is less effective such as the immunocom-
promised.” It is now clear that combined behavioural
strategies and vaccination (including boosters) are the
pathway out of perpetual strict population level restric-
tions, which in Australia have included limiting gather-
ings, restricting education and work attendance, stay at
home orders and closing both state and international
borders.?? Although these restrictions have been effective
at reducing COVID-19 transmission and have prevented
large numbers of deaths to date,'” ' they come with
serious economic, social and mental health costs that are
unacceptable in the long term.?

Australia is a country with a strong public health record,
backed by high socioeconomic status, low population
density and a universal free healthcare system.'” There is
also high vaccine uptake in general. For example, rates of
hepatitis B immunisation among 1 year olds in Australia
was 95% in 2020, which was higher when compared with
other high-income countries such as the USA (91%) and
Canada (84%)."” These factors, alongside the strict poli-
cies including lockdowns, and Australia being an island
nation, making it easier to secure borders, had contrib-
uted to Australia largely controlling the pandemic prior
to the emergence of the Delta variant.'* However, having
alow SARS-CoV-2 vaccination rate, due to public concerns
over the safety of the AstraZeneca vaccine and a lack of
supply of the mRNA vaccines, Australia has been particu-
larly susceptible to recent delta variant outbreaks.'*

Vaccine uptake is critical to the long-term management
of the COVID-19 pandemic. To date, over 11% of the
world’s population have received at least one dose of a
SARS-CoV-2 vaccine.” Vaccine supply and uptake needs
to be accelerated globally to enhance protection against
COVID-19."” Vaccine hesitancy and vaccine confidence

are key determinants of vaccine uptake, and it is vital
to understand factors associated with hesitancy. Vaccine
confidence refers to the trustin the vaccines, the providers
who administer it, and the science, processes and policies
behind it.'® Vaccine hesitancy is the sense of uncertainty
in vaccines for a particular belief or reason.'®!” Vaccine
hesitancy and reduced confidence may result in the
refusal of, or delay in the acceptance of, a vaccination.'®
Both vaccine hesitancy and confidence are complex and
can be influenced by many determinants, as identified
by the Strategic Advisory Group of Experts on Immu-
nisation working group on vaccine hesitancy,' and are
broadly grouped into three categories: (1) contextual
socio-politico-cultural factors, (2) individual and group
influences and (3) vaccine specific factors (see table 1
for examples).® Existing work on population intentions
around the SARS-CoV-2 vaccines is emerging globally."
A French study conducted early in the pandemic (March
2020) found that 26% of participants would not accept to
receive a SARS-CoV-2 vaccine if it became available.” This
was more prevalent among those in lower income catego-
ries, young women and those older than 75 years of age.
In the UK, 14% of participants in a study were unwilling
to receive a vaccine, with 23% being unsure.® Similar to
the French study, females and those from lower income
groups, reported being less likely to have a SARS-CoV-2
vaccine if available.’

The vaccine confidence index (VCI) consists of four
questions to understand a person’s perceptions about if
vaccines are safe, important, effective and/or compatible
with religious beliefs.”’ The VCI was developed following
the identification of key drivers that influence the public’s
confidence in vaccines.'® Data have suggested approx-
imately one in five Australians were hesitant regarding
SARS-CoV-2 vaccines in the early stages of the COVID-19
pandemic in March/April 2020, with 14%—-24% respon-
dents being unsure or unwilling to get a vaccine if avail-
able.”*

This study identifies characteristics of Australians who
intend or did not intend to get the vaccine in March 2021.
Australia, as an island nation that overall had minimal to
no community transmission of SARS CoV-2 prior to the
delta outbreak, offers a unique case study to gain insights
and inform mitigation strategies that could be applied
globally. As attitudes towards the SARS-CoV-2 vaccine may
vary over time, this new information will be able to inform

Table 1 Vaccine hesitancy and confidence are complex and can be influenced by many determinants, as identified by the
Strategic Advisory Group of Experts on Immunization working group on vaccine hesitancy

Categories Examples

Contextual socio-politico-cultural factors
Individual and group influences

» Compatibility of vaccination with religious beliefs.
» Personal perception of the vaccine.

» Influences from the social and peer environment.

Vaccine-specific factors

» Issues directly related to the vaccine or vaccination.

» Accelerated development of vaccines for SARS-CoV-2 may increase safety
concerns in the population.
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current public health campaigns and policy® ** and assist

with effectively targeting those who currently have lower
vaccine intentions. Hence, here we aim to characterise the
beliefs, intentions and hesitancy of Australians towards
vaccines generally (importance, safety and efficacy), and
to SARS- CoV-2 specifically, to inform strategies to address
this and increase uptake.

METHODS

This project is part of the Australian arm of the Inter-
national COVID-19 Awareness and Responses Evalu-
ation (iCARE) study, which is investigating people’s
understanding, attitudes, beliefs and actions towards
the COVID-19 pandemic.”® The Montreal Behavioural
Medicine Centre, the lead institution,Q6 has research
ethics board approval from the Comité d’éthique de la
recherche du CIUSSS-NIM (Centre intégré universi-
taire de santé et de services sociaux du Nord-de-l'ile-de-
Montréal), approval#: 2020-2099/25-03-2020. The iCARE
aims, measures and survey construction are reported in
detail elsewhere,” and the survey results and publica-
tions resulting from this international collaboration are
available at www.icarestudy.com . This paper reports the
analysis of the new vaccination questions asked in the
third round of the Australian longitudinal survey,?” which
comprised a national representative sample (survey
included in online supplemental documents). The third
round included new questions on attitudes towards the
COVID-19 vaccination and intention to vaccinate against
COVID-19 in Australia; therefore, longitudinal compar-
ison with earlier rounds®’ is not possible. Here we report
the nationally representative cross-sectional analysis of
respondents in this third survey conducted in early 2021.

Sampling

Survey respondents were recruited by an online sampling
provider that sent out invitations between 14 February
and 7 March 2021. By this time, Australia had recorded
28 947 COVID-19 cases with variable virus impacts and
policy approaches across states and a lack of national
coordination. At a state level, Western Australia was lifting
a lockdown (5 February 2021), and Victoria had entered
a ‘circuit breaker’, 5-day lockdown having had more than
100 days in lockdown in 2020 (12 February 2012). The
first public COVID-19 vaccinations were available on the
21 February 2021.

Electronic survey invitations were emailed to approx-
imately 12 000 adults having a residential address in
Australia and briefly described the survey content, esti-
mated survey duration and a link to the online survey.
The first page of the survey described the study and its
purpose and advised readers that continuing to the next
page would be an indicator of consent to participate in
the study. All participants who completed the online
survey were reimbursed by ISO 26362 as per industry
requirements. Representative sampling for key demo-
graphics of the Australian population was done using

quota sampling for age, sex and residential location
(state/territory and remoteness area) with quotas set to
reach the maximum numbers as indicated by the propor-
tion shown for the usual Australian population in table 2.
After 4 days of recruitment and from then on approxi-
mately weekly, the demographics (age, sex and broad
location of residence (state/rurality)) of participants with
completed surveys were examined, and further sampling
was targeted to underrepresented groups to align with
population characteristics. Non-responders characteris-
tics were not collected as this was not permitted by the
sampling company in this study. In previous arms of the
iCARE survey in Australia, the response rate was approx-
imately 10% for new participants, which the sampling
company reported was typically expected for their online
surveys of similar length (using only email recruitment
and electronic surveys). To minimise non-response bias,
the sampling company would send reminders to poten-
tial participants two times approximately 1 week apart
(provided they did not belong to a quota that had been
reached).

Patient and public involvement

As part of the main iCARE study, there are several commu-
nity collaborators who provide continual input into the
development of the survey design, ensuring that the
items are relevant and appropriately worded. In addition,
members of the general public have been engaged to
contribute to the dissemination of study results through
sharable infographics made available on the study website.
For Australia, the survey was reviewed by the Monash
Partners Consumer and Carer group and involved two
members paid for their time to identify text that was not
clear or irrelevant to Australia and recommend alter-
native wording and areas to clarify. Other community
members and contacts of the researchers provided input
into the timing to complete the survey, and subsequently
this feedback resulted in the survey being shortened to
reduce participant burden.

Analysis plan

Participant demographic data included residential post-
code, which were mapped to the Australian Bureau of
Statistics remoteness areas and socioeconomic index for
areas.”® Specifically, the index of relative socioeconomic
disadvantage (IRSD) was applied and divided into five
quintiles, from 1 (most disadvantaged) to 5 (most advan-
taged). Ethnicity information provided by participants
was used to make two groupings of ‘Australian/New
Zealand /UK’ and everyone else.

Descriptive statistics reported the participant demo-
graphics and attitudes for a series of vaccine-related ques-
tions including the VCL'®*!

To characterise the beliefs, intentions and hesitancy of
Australians towards vaccines generally and SARS- CoV-2
vaccines specifically, a series of univariate logistic regres-
sions were done with dichotomous outcomes. Responses
were dichotomised using the most extreme positive
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Table 2 Participant demographics (n=1166)

Australian
population
(% unless
otherwise Sample n
indicated) (%) 1158
Age (mean, SD) 39 51.7,
19.3
Age (median, IQR) 38 53, 37.5
Age breakdown* (%)
18-29 19 214 (18)
30-39 19 175 (15)
40-49 17 142 (12)
50-59 16 148 (13)
60-69 14 143 (12)
70+ 15 336 (29)
Sex* (%)
Males 50 583 (50)
Females 50 572 (49)
Others/prefers not to answer 0 8(0.7)
Area of residencet (%)
Urban/city/suburban/regional 90 979 (87)
Rural/country 10 142 (13)
| don’t know/prefer not to - 5(0.4)
answer
Location by state/territory (%)*
New South Wales 32 254 (22)
Victoria 26 561 (48)
Queensland 20 163 (14)
South Australia 7 76 (7)
Western Australia 10 82 (7)
Tasmania 14 (1.2)
Australian Capital Territory 9 (1)
Northern Territory 6 (1)
Missing - 1(0)
Highest education level attainedf
(%)
Graduate/postgraduate/ 52 432 (47)
university degree
Technical and Further 45 560 (50)
Education (TAFE)/secondary or
high school
Primary school or less 8 12 (1)
| don’t know/prefer not to - 19 (2)
answer
Essential worker (%) 175 (15)
Healthcare workers 183 (including 80 (7)
social
assistance)
IRSD quintile (%)
Quintile 1 — most 20 145 (12)
disadvantaged
Continued

Table 2 Continued

Australian

population

(% unless

otherwise Sample n

indicated) (%) 1158
Quintile 2 20 198 (17)
Quintile 3 20 235 (20)
Quintile 4 20 238 (20)
Quintile 5 - least 20 345 (30)
disadvantaged

Ethnicity§ (%)

Australian/New Zealand/UK 73 580 (50)
Other 27 155 (13)
Missing - 431 (37)

Where applicable, variable categories have been collapsed

to allow for concordance with national data published by the
Australian Bureau of Statistics (ABS).

TThe total Australian population was 25 704 340 as of March
2021; the total population and percentage breakdowns by age,
sex and state of residence are obtained from the Australian
Bureau of Statistics,*® who provide a quarterly release of their
official estimates of this demographic data. Age is presented in
10-year bands, and the first band that is comparable with the
current study is 20-29 years. The proportion of Australians by
age is calculated as the proportion of those 20 years or over.
FEstimates for percentage of population by area of residence
were obtained from the ABS, who release these data yearly.*
§Estimates for the percentage of population by level of
education were obtained from the ABS, who release these data
yearly.”!

fINational estimates for ethnicity were obtained by assessing
the ‘country of birth’ data provided by the ABS 2016 Census.
Whereas the survey ‘ethnicity’ variable was created using survey
responses to the ethnicity item.

IRSD, index of relative socioeconomic disadvantage.

response, for example, ‘Always’ versus other. To examine
robustness, regressions were repeated by redichotomising
outcomes to include the two most extreme responses
instead of one. Unlike in similar analyses,21 our outcomes
could not be examined using ordinal logistic regression
because of low numbers in some response categories.

Possible predictors examined in the logistic regressions,
included age, sex, essential worker status, belief that a
participant is at high risk, residential area, influenza vacci-
nation status, education level, ethnicity, perceived income
level and IRSD quintile. Ethnicity data were missing for
431 participants; therefore, these results were exploratory
only. Responses to the VCI questions were also examined.
All results are displayed as ORs, with 95% ClIs.

Sensitivity analyses involved Bayesian logistic regres-
sion to enabled global comparisons with a recent Lancet
publication®' and were conducted on the same outcome
variables as in the logistic regressions. Normal priors (0,1)
were set for each regression parameter and used 5000
burn-in steps and 50 000 sampling iterations. Statistical
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analyses used STATA SE/V.16. Significance level was set
as <0.05.

RESULTS

There were 1166 survey respondents in this cross-sectional
analysis. Response rate was approximately 10% for new
participants and 60% for those in the longitudinal arm.?’
Ages ranged from 18 to 90 years with a mean of 51.7 years
(table 2), similar to the Australian population, apart from
an overly represented group of participants aged 70 years
or more. Sampling ensured a reasonable representative-
ness across sex, rurality and the three largest states (New
South Wales, Victoria and Queensland). Education levels
were similar to the Australian population. Less than half
of participants (45%) were in full-time or part-time work,
lower than national statistics reported for the same time
period (63%), and likely due to the overly represented
70+ years age group. Fifteen per cent reported being
essential workers, with 7% healthcare workers. There
was minimal missing data (table 2), except for ethnicity,
with 50% respondents identifying as Australian/UK/New
Zealand (NZ) (n=580), 13% as other (n=155) but 37%
were missing (n=431).

Sixty-five per cent of participants generally accept
routine vaccines for themselves or for their children, with
6% either rarely or never accepting vaccinations (table 3).
At the time of this study, only 27 (2%) participants had
already received at least one dose of a COVID-19 vaccina-
tion. The majority (78%) reported that they were likely
to get the SARS-CoV-2 vaccine (table 3), and 15% of all
participants were either unlikely or very unlikely to get
the SARS-CoV-2 vaccine. Seventy-two per cent of our
study cohort did not believe that there were at a high risk
of being infected with COVID-19.

The VCI questions showed most Australians (>60%)
strongly agreed on the safety, importance and effective-
ness of general vaccines (figure 1). Fifty-seven per cent
strongly agreed that general vaccines are compatible with
their religious beliefs (figure 1). Approximately 10% of
participants did not know whether vaccines are safe or
effective (figure 1).

Predictors for vaccine uptake

Determinants that were similar for both general (table 4)

and SARS-CoV-2 vaccine uptake intention (table 5)

included:

Higher likelihood of vaccine uptake was significantly
associated with:

» Increasing age with OR=1.6 (95% CI 1.4 to 1.8) and
OR=2.0 (95% CI 1.8 to 2.3) for general and SARS-
CoV-2 vaccine, respectively, residing in the least disad-
vantaged areas SES quintile (OR=2.1 (95% CI 1.4 to
3.2) and 2.7 (95% CI 1.5 to 3.4) for general and SARS-
CoV-2 vaccines).

» Identifying as Australian/NZ/UK with an OR=2.3
(95% CI 1.6 to 3.3) and 1.9 (95% CI 1.3 to 2.7) for
general and SARS-CoV-2 vaccines; however, as noted

Table 3 Uptake intentions and attitudes on general
vaccines and COVID-19 vaccine and intent to continue
engaging in virus-protecting behaviours (mask wearing,
social distancing, etc) post-COVID-19 vaccine

n (%)

27 (2)

Had already received at least 1 dose of
COVID-19 vaccine

Likelihood of getting COVID-19 vaccine if it were available
today

Extremely likely 597 (53)
Somewhat likely 283 (25)
Unlikely 88 (8)
Very unlikely 83 (7)
| don’t know/prefer not to answer 80 (7)
Generally accept vaccines for yourself or for your children
Always 736 (65)
Mostly 232 (21)
Sometimes 100 (9)
Rarely 41 (4)
Never 21(2)

Intent to continue engaging in virus-protecting behaviours
(mask wearing, social distancing, etc) postvaccine

Most of the time 526 (47)
Some of the time 343 (31)
Seldom 94 (8)
Never 54 (5)
| don’t know/prefer not to answer 95 (9)
Seasonal influenza vaccine over the last 5 years
Every year 511 (46)
3-4 years 163 (15)
1-2 years 202 (18)
Never 218 (19)
| don’t know/prefer not to answer 27 (2)

there was much missing data for the ethnicity variable;
therefore, this result is considered exploratory only.

» Strong agreement with the VCI questions. For
example, strong agreement with the statement
‘Vaccines are effective’ had an OR=14.6 (95% CI 10.9
to 19.5) for general vaccine and 14.0 (95% CI 10.4 to
18.9) for SARS-CoV-2 vaccine.

Lower likelihood of vaccine uptake was significantly
associated with:

» Being a healthcare worker: with an OR of 0.5 (95%
CI 0.3 t0 0.8) and 0.5 (95% CI 0.3 to 0.8), for general
and SARS-CoV-2 vaccines, respectively. However, this
is exploratory only due to the small sample of health-
care workers and inability to delineate what worker
type (eg, allied health, medical, social worker, etc).

There were no significant findings for educational
level, perceived income or residential rurality.
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Vaccine Confidence Index
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Important Safe Effective Compatible with Religious

Beliefs

Figure 1 Vaccine confidence index: responses to the
questions about if general vaccines are safe, important,
effective,and compatible with your religious beliefs.

Differences between the general vaccines and the new

COVID-19 vaccines:

» There were no differences between the sexes for the
likelihood of general vaccine uptake, while SARS-
CoV-2 vaccine intention to uptake was significantly
higher for men compared with women with OR of
1.37 (95% CI1.08 to 1.72).

Factors that might influence decisions to get the SARS-CoV-2
vaccine

Having information that the SARS-CoV-2 vaccine is safe
(85%), effective (85%), will help protect people around
the participant (80%) and trusting the company who
developed the vaccine (78%) were reported to influence
the participants somewhat or to a great extent to get vacci-
nated (table 5). A doctor’s recommendation (72%) and
convenience factors (72%) were also positive predictor
variables for vaccine uptake. Other positive predictors
include believing that the participant was at high risk of
getting COVID-19 or suffering from severe complications
(69%), increasing civil liberties (68%) and seeing others
get vaccinated (66%).

Sensitivity analyses

Bayesian regression analyses produced very similar results
to initial logistic regression analyses. The regressions
repeated with redichotomising outcomes to include
the two most extreme responses instead of one showed
similar findings (online supplemental table).

DISCUSSION

We examined the beliefs, intentions and hesitancy of
1166 Australians towards vaccines in general and to the
SARS-CoV-2 vaccine in a large, nationally representative
cross-sectional analysis of a surveys in early 2021. Seventy-
eight per cent of all participants reported being likely to
get the SARS-CoV-2 vaccine when it became available to
them. Rates of both general vaccine uptake and SARS-
CoV-2 vaccine uptake increased with age, believing that

vaccines are safe and effective, and residing in the least
disadvantaged socioeconomic region. Being male was
associated with higher intentions to get the SARS-CoV-2
vaccine but had no statistically significant difference to
general vaccine intention compared with females. There
were no statistically significant differences in education
level, perceived income level or rurality and rates of
either general or SARS-CoV-2 vaccine acceptance. Strong
influencing factors reported to convince people to uptake
the SARS-CoV-2 vaccine were: knowing that the SARS-
CoV-2 vaccine is safe and effective; trusting the vaccine
producers; knowing it will help protect people close to
them; recommendations from doctors to get vaccinated;
and convenience getting the vaccine.

A 2021 study exploring global trends in SARS-CoV-2
vaccine hesitancy found that males, older adults, those
with a history of influenza vaccination were less likely to
report hesitancy, echoing the findings in our study.” They
also found that those living in urban regions and that
those who were in the middle or top tiered of perceived
income were less likely to be vaccine hesitant, with our
study finding no significant relationship between these
variables.”” Fifty-three per cent of participants in our
study indicated that they were extremely likely to get a
SARS-CoV-2 vaccine, which was lower than those reported
in Brazil (89%), Italy (81%) (Canada (71%) and the UK
(80%), but similar to the USA (57%) and higher than
Turkey and France (49% for both) 2

The following factors were identified as having more
of an influence on vaccination rates and hence could be
used to inform public health policies and messaging to
enhance vaccination rates. Having knowledge that the
SARS-CoV-2 vaccine is safe and effective will encourage
a large proportion of the study cohort to get vaccinated.
These two factors are encompassed in the VCI and
were recently examined in a large international study.”'
Together, they are likely to play the largest role in the
uptake of the SARS-CoV-2 vaccine. Responsible, accu-
rate reporting of the balance of risks and benefits in the
media and social media is likely important to build trust
in the vaccines and the companies that manufacture
them.” Since trust in the vaccine companies is identified
as a strong influencing factor in encouraging vaccina-
tion, this needs to be reaffirmed by focusing on the strin-
gent regulatory processes the companies must adhere
to, which can be conveyed in consistent and transparent
public health messaging. Participants also indicated that
knowing that the SARS-CoV-2 vaccine would protect
those around them was a significant factor influencing
intention to vaccinate. While those who are vaccinated
can still transmit SARS-CoV2, transmission is decreased
meaning family and friends are more protected,” which
appeals to prosocial or altruistic attitudes, known to
effectively increase vaccination rates.”® Another key
driver of vaccine uptake likelihood in our study was
getting a recommendation from a doctor, aligned with
previous immunisation programmes, including in the
HINI pandemic, and should be encouraged with the
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Open access

|I

If a vaccine for COVID-19 were available today,

Do you generally accept vaccines for what is the likelihood that you would get
yourself or for your children? vaccinated?

Outcome: ‘Always’ versus not Outcome: ‘Extremely likely’ versus not

OR 95% CI P value OR 95% CI P value

Vaccines are important 10.6 8 to 14.09 <0.001 6.73 5.09 to0 8.9 <0.001

Vaccines are effective 14.58 10.9t0 19.5 <0.001 14.02 10.42 to 18.86 <0.001

Sex

Males 0.93 0.73t0 1.18 0.543 1.37 1.08 to 1.72 0.008

No (Ref) -

Healthcare worker

Yes 0.51 0.32t0 0.8 0.004 0.53 0.33 t0 0.84 0.007

Rural/country area (Ref) -

Urban/city 0.85 0.56 to 1.28 0.425 1.3 0.88to0 1.92 0.187

Others (Ref) -

QLD (2) 0.58 0.38 t0 0.89 0.013 1.01 0.66 to 1.54 0.965

Influenza vaccination (over past 5years)

Once or twice 1.28 0.87 to 1.89 0.209 1.46 0.96 to 2.22 0.074

Every year (five times) 10.55 7.251t0 15.36 <0.001 8.52 5.93 to 12.23 <0.001

Primary school or less (Ref) - -
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TAFE 0.83 0.24 to 2.82 0.766 0.96 0.3 to 3.04 0.942

. Universitydegree 082 024t0279 0758 106 03310335 0927
Graduate/postgraduate 0.84 0.25 to 2.87 0.782 1.13 0.35t0 3.59 0.841
degree

Perceived income level (231, 20.55% of participants did not want to answer/did notknow)
Bottom third (Ref) - - - - -

. Middethrd 086  063to117 034 081 061109 0168
Top third 1.24 0.8 t0 1.93 0.329 0.97 0.65 to 1.46 0.9

RSD quintie (area sociosconomic levelindicatey

Continued
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Table 4 Continued

Do you generally accept vaccines for

yourself or for your children?

If a vaccine for COVID-19 were available today,
what is the likelihood that you would get
vaccinated?

Outcome: ‘Always’ versus not

Outcome: ‘Extremely likely’ versus not

OR 95% ClI P value OR 95% CI P value

Quintile 1 — most (Ref) - - - -
disadvantaged
Quintile 2 1.15 0.75to 1.77 0.528 1.14 0.74t0 1.75 0.556
Quintile 3 1.36 0.89 to 2.07 0.155 1.22 0.8t0 1.85 0.352
Quintile 4 1.2 0.79 to 1.82 0.388 1.21 0.8to0 1.83 0.369
Quintile 5 — least 2.11 1.41t03.15 <0.001 2.27 1.53 to 3.37 <0.001
disadvantaged

Ethnicity
Other (Ref) - - - -
Australian/New Zealand/ 2.3 1.6 to 3.31 <0.001 1.9 1.33t0 2.72 <0.001
UK

Believing that participant is at high risk of COVID-19
No/don’t know/prefer not (Ref) -
to answer
Yes 1.52 1.08t0 2.14 0.016

*Age variable is scaled to have a mean of 0 and unit SD.

TEthnicity data were missing for n=431; therefore, results for this variable are exploratory only.

IRSD, index of relative socioeconomic disadvantage.

SARS-CoV-2 vaccine.?* Medical professionals will benefit
from consistent updated access to accurate information
on the SARS-CoV-2 vaccine, countering non-evidence
based antivaccination messages, outlining benefits and
risks, interpreting evidence as it emerges and personal-
ising it to the individuals who seek care. ' %

Convenience factors such as time needed or travel
requirements to get vaccinated have also been iden-
tified as a strong influencing factor. This could be why
increased local vaccination sites in Australia, including
popup clinics at areas such as schools and mosques and
shopping centres, alongside the roll-out of mass vaccina-
tion hubs, and of vaccinations in General Practice clinics,
pharmacies and workplaces, already shown to increase
the rate of other vaccinations including the annual influ-
enza vaccine have also assisted in boosting Australia’s
vaccination rates for COVID-19.>* Here 68% of partici-
pants noted intention to get vaccinated if it offered them
increased civil liberties, such as going to concerts or
sporting events.

When choosing to get vaccinated, the perceived likeli-
hood of infection, the prevalence and severity of the rele-
vant disease are key in the decision-making process.35 In
early 2021 in our study, 72% of all participants did not
believe that they were at a high risk of getting COVID-19,
likely reflecting the low numbers of infections, hospital-
isations and deaths in Australia at that time.*® Misinfor-
mation in the media also equated COVID-19 severity to
that of the seasonal influenza.’’” These factors are likely

to have presented obstacles to initial vaccination uptake
in Australia, with participants who perceived a higher risk
of getting COVID-19 reported a 50% higher likelihood of
getting vaccinated. Previous research on the SARS-CoV-2
vaccine, as well as vaccination research during the 2009
HIN1 pandemic echo our results.”” *® Leveraging antici-
pated regret, shown to be one of the strongest predictors
for vaccine intention, could also be further explored to
enhance SARS-CoV-2 vaccination rates.”® * Consistent
with other early surveys,40 we noted that men report
the most willingness to receive a SARS-CoV-2 vaccine;
however, this intention may not translate to gender differ-
ences in vaccination uptake.41

Exploratory findings based on a small sample suggested
that healthcare workers and those not identifying them-
selves being from Australia/NZ/UK were less likely to
accept both general and the SARS-CoV-2 vaccines. Consid-
ering the influence that healthcare workers have on the
general population, plus their high exposure rates to
the virus, this presents a barrier to both effective vaccine
uptake and to infection rates control. A 2021 review
found an average of 23% (range: 4%-72%) of health-
care workers reported vaccine hesitancy. The review also
found that being male, older and a doctor were associ-
ated with higher rates of SARS-CoV-2 vaccine acceptance
in healthcare workers.*” The current study did not delin-
eate between types of healthcare workers (eg, doctors,
nurses and allied health). Our findings also identified a
higher rate of vaccine hesitancy in people who did not
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Table 5 Factors reported by n=1081 Australians that may influence intent to get the SARS-CoV-2 vaccine

Combined

strongest

likelihood To a great I don't
N (row %) * extent Somewhat Very little Notatall know Total
Having information that the vaccine is 921 (85) 661 (61) 260 (24) 78 (7) 50 (5) 32 (3) 1081
safe and unlikely to have any major long-
term side effects
Having information that the vaccine is 913 (85) 661 (61) 252 (23) 78 (7) 58 (5) 31 (3) 1080
effective (ie, provides a high degree of
protection
Knowing that getting vaccinated will help 858 (80) 548 (51) 310 (29) 107 (10) 72 (7) 36 (3) 1073
protect others around me
Trusting the company who developed the 839 (78) 474 (44) 365 (34) 112 (10) 75 (7) 50 (5) 1076
vaccine (Pfizer, Moderna, Sinopharm, etc)
Receiving the vaccine dose(s) according 818 (76) 505 (47) 313 (29) 122 (11) 90 (8) 42 (4) 1072
to the manufacturers’ instructions
Wanting to contribute to high population 791 (74) 476 (44) 315 (29) 131 (12) 101 (9) 52 (5) 1075
rates of vaccination to achieve ‘herd
immunity’
The convenience of getting the vaccine 772 (72) 417 (39) 355 (33) 143 (13) 118 (11) 42 (4) 1075
(eg, requires little time, no need to travel
far)
Getting a recommendation from my 774 (72) 438 (41) 336 (31) 163 (15) 97 (9) 37 (3) 1071
doctor to get vaccinated
Believing that | am high risk of 729 (69) 361 (34) 368 (35) 175 (17) 119 (11) 37 (3) 1060
getting COVID-19 or suffering severe
complications
Learning that being vaccinated would 734 (68) 422 (39) 312 (29) 179 (17) 121 (11) 39 (4) 1073
allow me to attend public events (eg,
concerts, sporting events) or travel
Seeing more and more people getting the 708 (66) 335 (31) 373 (35) 191 (18) 135 (13) 34 (3) 1068
vaccine
Hearing that other people have positive 687 (64) 306 (29) 381 (36) 195 (18) 151 (14) 35 (3) 1068
attitudes towards the vaccine
Only needing one dose of the vaccine to 647 (61) 302 (28) 345 (32) 203 (19) 159 (15) 56 (5) 1065
be protected
Believing that getting vaccinated would 635 (60) 273 (26) 362 (34) 225(21) 156 (15) 43 (4) 1059
reduce my worries and anxiety
Getting a recommendation from my 386 (52) 158 (21) 228 (31) 163 (22) 147 (20) 44 (6) 740

employer to get vaccinated

*Combined ‘somewhat’ and ‘to a great extent’ responses. Influencing factors are ranked in descending order, from most likely to influence

SARS-CoV-2 vaccine uptake to least likely.

identify their ethnicity as Australian/New Zealanders
or UK groups, consistent with past research in this and
other vaccines.* However, the findings for both these
high-risk groups need to be interpreted with caution
due to the small sample size. More data here could aid
in further targeting policy-based communications and
interventions.

Public health authorities need to provide trans-
parent, easy to interpret information on the SARS-
CoV-2 vaccines to the general population, as highlighted
by Eastwood et al*’ during the HIN1 pandemic. This

will aid in alleviating the confusion which may stem
from misinformation present in the media and online
networks. Furthermore, we echo the suggestions made
in Seale et al,* which includes tailoring messages and
engaging community leaders in disseminating informa-
tion about vaccines in culturally and linguistically diverse
groups, with the known influence of social groups and
community leaders of similar backgrounds. For health-
care workers, engagement and education is important,
given the important role they play in modelling health-
promoting behaviour for the general public.”” Mandatory
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influenza vaccination is already in place for many health-
care workers in Australia, and mandatory SARS-CoV2
vaccination has been introduced for aged care workers
and for healthcare workers in all states and territories.*
This may have contributed to increased vaccine uptake
with recent government figures indicating that in the
majority of regions >90% of aged care workers are fully
vaccinated.® Furthermore, anecdotally, it appears that
the majority of those working in other health facilities
have been vaccinated with minimal numbers standing
down for refusing the SARS-CoV2 vaccine since the
mandatory policy was introduced. Healthcare workers
beliefs and attitudes to the SARS-CoV2 vaccine may
reflect similar concerns to their broader community as
seen in the UK with hesitancy being more frequent in
non-white British healthcare workers, female sex and
younger age.*® Understanding the impact of mandates,
knowledge, attitudes and beliefs driving this behaviour
remains important given the risks to staff and patients
and the need for booster (or third dose) vaccines in the
ongoing pandemic.

The strengths of our study include a large, generally
representative sample across Australia and evidence
based approaches including the vaccine confidence
index. Limitations to our study include that this the
survey was only available in English, which is likely to
have reduced representation of ethnic groups. Internet
access was required, which may account for the increased
representation of those in the least disadvantaged quin-
tile. Future studies should address these issues in order
to characterise vaccine intentions and attitudes in more
remote and higher risk groups. Furthermore, since we
rely on self-reported behaviour, there is the risk of a
social desirability bias, with participants potentially over-
reporting socially desirable traits in their responses and
the voluntary nature of the survey makes it prone to a
selection bias.” *7 Also the response rate of 10% for new
participants is a limitation that possibly introduced non-
responder bias, and further studies with greater resources
to limit this bias by employing additional strategies such
as telephone recruitment and hard copy surveys could be
conducted.*®

There is a paucity of studies on what influences people
to consider taking the vaccine in Australia in 2021, where
access to the SARS-CoV-2 vaccines is increasing but still
limited by age and occupation at the time of the survey.
Since this study, the rapid emergence of the highly trans-
missibile Delta and Omicron variants combined with the
major challenges of large-scale extended lockdowns, are
escalating the imperative for rapid vaccination and high-
lighting the importance of work in this field. Behavioural
research such as the iCARE study can inform policy-
makers in understanding the public’s knowledge, atti-
tudes, perceptions and beliefs towards the SARS-CoV-2
vaccine, which in turn drive their behaviours including
vaccination and can aid with targeting public health

IIlf)SSZlgCS.Q4

CONCLUSION

Given the worldwide morbidity, hospitalisation and death
from COVID-19, the established safety and effectiveness
of widely tested vaccines to prevent these complications
and the imperative to accelerate vaccination globally
including in Australia, the results of this study on vaccine
hesitancy are important. Here we show that vaccine safety,
effectiveness, trust in the companies and recommenda-
tions from doctors are important determinants of vaccine
intentions. Further work to understand vaccine hesi-
tancy in identified target groups including culturally and
linguistically diverse groups and healthcare workers are
important moving forward to support equity in vaccine
uptake. This work can directly inform strategies to opti-
mise communication and SARS-CoV-2 vaccine uptake,
especially in Australia, now vital as the Delta variant takes
a grip on the country.
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