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ABSTRACT

This study aimed to assess vaccine willingness, and the reasons why respondents were not likely to receive
COVID-19 vaccine prior to and during the COVID-19 vaccine rollout. This cross-sectional survey (n=5,130)
was conducted between January and April 2021 in South Australia, Australia. Weighted multiple logistic
regression was performed to assess the association between sociodemographic/health factors and out-
come measures. The percentage of respondents who stated they were very likely to get vaccinated
fluctuated between 50% and 78% during the survey period. The willingness of receiving COVID-19
vaccination was significantly lower among women than men (aOR: 0.70) and higher among adults =50
years (aOR: 1.82 for 50-69 years and aOR: 3.01 for =70 years vs 16-29-year olds). Other factors significantly
associated with higher willingness were >Year 12 education (aOR: 2.50 for Year 12/TAFE/certificate/
diploma vs <Year 12 education; aOR: 1.44 for bachelor’s degree or higher vs <Year 12 education), highest
socioeconomic level vs lowest socioeconomic level (aOR: 1.75), and unpaid work/retirement/other vs
unemployment (aOR: 1.77). Other factors such as being Aboriginal, not being married, not having chronic
iliness, and/or culturally and linguistically diverse backgrounds were identified to be significantly related
to low confidence in vaccine safety, perceived low risk of disease and/or perceived lack of information.
Parents or caregivers were significantly less willing for their child to be vaccinated compared to people in
general (OR: 0.62). Targeted campaigns to improve uptake need to include appropriate messaging about
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vaccine safety and disease burden in addition to strategies to improve access to less willing groups.

Introduction

At the end of 2019, a novel coronavirus (SARS-CoV-2) was first
identified during an outbreak that emerged in Wuhan, the
capital city of the Hubei Province, China. It has rapidly spread,
resulting in a global pandemic.' The COVID-19 pandemic has
had a severe impact on public health, daily life, and economies
around the world. The pandemic has led to a significant loss of
human life around the world and key challenges have been the
emergence of new variants of the virus, and how quickly vaccines
could be rolled out to the community.> The economic and social
disruption caused by the pandemic is overwhelming: tens of
millions of people are at risk of falling into extreme poverty-
living on less than $2 a day, while the number of undernourished
people, estimated at nearly 690 million in 2020.” In Australia, it
was reported that there were almost four times as many deaths
caused by COVID-19 in the lowest socioeconomic group com-
pared with the highest socioeconomic group, and age-
standardized mortality rates were 2.6 times as high.” Massive
vaccination against SARS-CoV-2 infection is considered the
most promising approach for ending the pandemic.* The devel-
opment and high uptake of vaccines is essential to combat the
pandemic.” Case numbers of COVID-19 due to the Omicron

variant are rapidly increasing around the world. Among the
257,337 sequences uploaded to GISAID, a global genomic data
sharing platform, with specimens collected from 23 March to
21 April 2022, 256,684 (99.7%) were Omicron.® WHO has
warned that the Omicron variant should not be perceived as
mild and still presents a serious risk to the health systems,
although disease severity seems to be less than with the Delta
variant. COVID-19 vaccines not only protect people from the
variants currently in circulation including Omicron but are also
likely to offer protection against severe disease including hospi-
talizations and ICU admissions and deaths due to future muta-
tions of circulating variants.” South Australia has its highest daily
number of COVID-19 cases on record in April 2022.% It was
initially expected that 85% of the eligible Australian population
including 5-16 year-olds would need to be fully vaccinated with
two doses of COVID-19 vaccines to achieve herd immunity.”
Although the second-dose vaccine coverage has reached >95% in
people over the age of 16 in Australia,'® strong evidence has
indicated that booster doses of COVID-19 vaccines are required
to increase protection against infection with the Omicron
variant."' It is now recommended to receive COVID-19 booster
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vaccination for anyone aged 16 and older who has completed
their two-dose COVID-19 vaccination in Australia.'" However,
only 52.4% of eligible population received the booster
vaccinations.'’ The COVID-19 vaccines play a critical role in
preventing deaths, Intensive Care Unit admissions, and hospi-
talization caused by COVID-19 infections. The success of vac-
cine rollout depends on very high vaccine acceptance and uptake
to fight further waves of COVID-19 infections. There has been
an urgent need to understand the attitudinal and behavioral
drivers in order to inform community-led communication stra-
tegies to build trust and optimize COVID-19 vaccine uptake.

In surveys conducted during the initial wave of the pan-
demic, more than 80% of participants indicated that they
would receive the COVID-19 vaccine.'>"” In a survey study,
willingness to vaccinate was higher among Australians in
April 2020. However, the survey was repeated in July-August
and December 2020 showing willingness to vaccinate against
COVID-19 decreased over time.'* In a longitudinal survey,
after a large decline in vaccine willingness was observed
between August 2020 and January 2021,'° the survey data
were collected again in April and August 2021 showing that
although vaccine willingness did not decrease further there
were still several sub-populations that remained hesitant
about COVID-19 vaccination."®"” Tt is likely that population
attitudes toward COVID-19 vaccine will fluctuate with the
waves of the pandemic, necessitating regular tracking of vac-
cine confidence among different population groups to ensure
public health campaigns remain responsive to community
vaccine sentiments. In parent surveys conducted before and
after the vaccine rollout, higher vaccine hesitancy or refusal
was demonstrated among parents.'”°

Using survey data collected from a representative sample
with a large sample size, including parents and caregivers, to
accurately identify the key factors associated with COVID-19
vaccine willingness and concerns, is essential to inform public
health messaging and communication strategies for effectively
promoting the COVID-19 vaccine in targeted groups.

Our study aimed to assess vaccine willingness and deter-
mine sociodemographic and health factors influencing public
attitudes toward COVID-19 vaccine prior to and during the
COVID-19 vaccine rollout.

Methods
Study design and data sources

This study used a cross-sectional survey design. The South
Australian Population Health Survey (SAPHS) is an ongoing
state-wide population-level survey used to implement this
study in Australia. The SAPHS is managed by Wellbeing SA
—a state government agency within the Health Portfolio.
Wellbeing SA has been collecting population-level data on
the health and wellbeing of South Australians since 2002.
Data are collected every month on overall health status, health
service utilization, chronic conditions, cancer prevention, dis-
ability and carers, risk factors (biomedical, protective, and

behavioral), food security, mental health, wellbeing, and dis-
advantage and inequity. Survey questions are developed in
consultation with a broad range of stakeholders, to ensure the
questions asked in the SAPHS are most appropriate to measure
and monitor current disease trends, health service use, and
health and lifestyle behavior. All questions are pilot tested
when they are inserted into the survey. Some questions are
from validated tools, while others are derived from national
datasets. In preparation for the COVID-19 vaccine rollout,
questions were included in the SAPHS to monitor the vaccine
acceptance and confidence in vaccine safety in the South
Australian population. The vaccination questions were derived
from questions being asked by the Commonwealth
Department of Health. The only data regarding COVID-19
vaccine attitudes were presented in the manuscript.

A probability-based, dual-frame sample of South Australian
residents was selected using random digit dialing. Standard de-
duplication and weighting procedures for the dual overlapping
frames were administered. As the SAPHS is a population-level
survey, the only inclusion criteria were that respondents be
residents of South Australia with access to a telephone. The
data collector was able to conduct interviews in selected lan-
guages other than English (e.g. Greek, Arabic, and Vietnamese).
For selected persons aged 15 years or younger, a parent/guar-
dian proxy completed the interview on their behalf.

Informed verbal consent was obtained prior to the survey
commencing. Once a person has consented to participate, the
survey took approximately 20 min to complete. The participant
might choose to be contacted at an alternative time or day that
was most suitable for them. Participants could choose to skip
questions during the interview and could withdraw their con-
sent to participate in the survey at any time.

The only condition of the survey respondents was to be
residents of South Australia. Potential respondents were con-
tacted in the first instance to assess eligibility and then invited
to participate in the survey. Participants were asked if they
reside in South Australia and for their postcode.

Data collection

Data were collected using computer assisted telephone inter-
viewing. To maximize participation, respondents were also
offered the option of completing the survey on-line by receiv-
ing a unique hyperlink. The data presented in this paper were
collected from 4 January to 30 April 2021 in South Australia,
Australia. The cooperation rate’'during this time frame
was 64.2%.

Respondents were asked about their willingness to get vac-
cinated against COVID-19. If respondents did not state that
they were very likely to get vaccinated, they were asked what
would prevent them from considering being vaccinated against
COVID-19. Reasons were grouped by themes in the analyses: 1)
vaccine safety concerns; 2) a low perceived risk of infection; 3)
vaccine effectiveness concerns; 4) perceived lack of informa-
tion; and 5) general vaccine refusal. Respondents were also
asked if they thought the vaccines were safe (Table S1).



Statistical analysis

Data were presented by various population subgroups of socio-
demographic and health characteristics. Socio-Economic Index
For Areas (SEIFA) quintiles were presented according to the
definition from the Australian Bureau of Statistics®> using the
respondent’s postcode and suburb. As a proxy for respondents
who are culturally and linguistically diverse, the respondent’s
country of birth (COB) was divided into two broad categories:
English-speaking countries and non-English-speaking coun-
tries. Respondents who were born in Australia, the United
Kingdom, Ireland, the United States of America, New
Zealand, Canada, and South Africa are included in the English-
speaking background category. All other respondents were
included in the non-English speaking background category.*®
Health outcomes presented in the analyses were self-reported
based on whether the respondent had even been told by
a doctor or nurse they had a chronic condition. Aboriginal
was used in this document respectfully as an all-encompassing
term for Aboriginal and Torres Strait Islander people, health,
and culture.

The predictor variables comprised of age, gender,
Aboriginal identification, SEIFA, marital status, educational
attainment, employment status, COB, area of residence,
presence of chronic conditions, and presence of a mental
health condition. In addition, a binary variable was created
to indicate whether respondents had completed the survey
before or after the implementation of the COVID-19 vac-
cination program. In Australia, the COVID-19 vaccine roll-
out commenced on 22 February 2021. Household income
was not included as 25% of respondents answered “don’t
know” or preferred not to say.

Since ordinal logistic regression models did not demon-
strate adequate fit, logistic regression models were used,
defining the outcome as 1 if a respondent answered “very
likely/confident” and 0 for any other responses. Answers 1-
7 and 9-12 to the question regarding the reasons why they
were not very likely to receive the COVID-19 vaccine were
grouped by themes. Logistic regression was performed for
each theme to investigate factors associated with the rea-
sons for vaccine hesitancy or refusal. The outcome was
defined as 1 if a respondent selected any response relevant
to the group theme. If a respondent who answered “very
likely” to the vaccine willingness question or did not select
any response relevant to the group theme, the outcome
was “0”.

Univariate and multiple logistic regression analyses were
performed to test association between predictor variables and
outcome measures. All the above-mentioned covariates with
a p-value <0.20 on a univariate analysis of association with an
outcome measure were included in a multivariate logistic
model. All results presented in the descriptive tables and
regression analyses were weighted. Raking was used to weight
respondents incorporating various population characteristics
(sex, age, area of residence, country of birth, dwelling status,
marital status, education level, employment status, household
size) to more closely reflect the South Australian population
using benchmarks derived from the June 2016 ABS Census
data. The weighting process ensured our findings were
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representative of the South Australian population.
Adjustment to the demographic composition of the sample
may cause variability in numbers for the unweighted and
weighted populations.

Results
Study population

This survey was conducted in 5,130 South Australians between
4 January and 30 April 2021 including 4,484 respondents aged
216 years and 646 parents or caregivers answering questions
on behalf of their child aged less than 16 years.

The response option “I have already been vaccinated” to the
question of COVID-19 vaccine willingness was introduced on
7 April 2021 due to the expansion of the rollout to Phase 1b on
23 March 2021. These respondents (n =85) who were vacci-
nated were excluded from the sample, as our analyses were
based on respondents who had not yet been vaccinated and
assessed their intention to vaccinate against COVID-19.
Table 1 shows the weighted and unweighted socio-
demographic and health characteristics of both respondents
aged 216 years and parents/caregivers. Finally, 4,400 (weighted
n=4,067) respondents aged =16 years were included in the
weighted and adjusted regression analyses.

Vaccine willingness

Of respondents aged 216 years, 60.1% indicated they were very
likely to be vaccinated with COVID-19 vaccine (Table S2).
Parent/guardian respondents were less likely to agree with
their child receiving the vaccine compared to those >16 years
(48.2% vs 60.1% very likely to get vaccinated; OR: 0.62 [95% CI,
0.50-0.76]). The likelihood of vaccination against COVID-19
was highest (weighted percentage: 77.9%) in early March fol-
lowing the first COVID-19 vaccinations being given (Figure 1).
This was followed by a second peak in late April.

In the weighted and adjusted logistic model, age, gender, socio-
economic status, educational attainment, and COVID-19 vaccine
rollout were associated with the intention to receive the COVID-
19 vaccine (Table 2). The willingness to receive COVID-19 vacci-
nation was lower among women, and higher among adults aged
250 years, people with the highest SEIFA quantile, those complet-
ing high-school education or higher, and those with unpaid work/
retirement/other prior to the vaccine rollout.

Confidence in vaccine safety

Eighty percent of people 216 years were either very confident
(35.1%) or somewhat confident (46.1%) about vaccine safety
(Table S3). In the weighted and adjusted logistic model, con-
fidence in vaccine safety was lower among women, Aboriginal
people, the unemployed, respondents with a non-English-
speaking COB, and increased with years of age, education
llevel,and socioeconomic advantage (Table S4). Confidence in
vaccine safety reported by parents/caregivers on behalf of their
child was lower than those respondents aged 216 years (27.2%
vs 35.1% very confident).



€2079345-4 B. WANG ET AL.

‘wajqoid yyjeay jerusw e buiaey se payisse|d a1am A3yl ‘sIay10 Jo ‘ssalis ‘uolssaidap ‘A1aixue :SuonIpuod yijeay [ejusw asayl jo Aue 0} ,SaA, papuodsal syued

Jed ) #

*9535Ip DIUOIYD B BulAeY Se payIsse|d d19m A3y} Jadued 4O ‘SLYLIR ‘SSe3sIp J|NJSeAOIPIRD 104 3Nsal S6ew| ‘ewasAyduia/siIyduoIg JIUOIYD ‘BWYISE ‘S333GRIP :SUOIIPUOD [BIIP3W 3S3Y} JO AUe 0} ,S3A,, papuodsal syuedidiied §| .

‘asuodsal Jayjo Aue pue ‘pairlal ‘SJUIPNIS ‘SIUNJOA “S19IED S1I0M O} 3|geun ‘sainp awoy ul pabebus syuspuodsal sapnpul £10631ed JaY10 vy

‘JuswAojdwa |ensed pue ‘pakojdwa awi-1ed ‘pakojdwa awn-||ny papnppul pakojdwy v
'sask|eue aAndIIDSIP WOl PAPN[IXD 1M Blep BuIssI)y ‘[eAIdIUl 9dUapyuo) i) "bulppe jou sjelol Jo sapuedaldsip Buipunos ul 3nsal ued elep 3yl jo bunybiam ayy

(6'SL-9°01) 0°€L
(#'68-1'%8) 0'/8

(96L-6'€L) 99L
(1'98-€°08) '€8

(9°€€-5'97) 6'6C
(S'€L-1'99) L'0L

(-0 L€
(§'£6-5V6) €96

(86L-LvL
(C9z-L61
(e'sv-9'£€
(e'Tz-TolL

L9l
8'CC
1454
L'6l

(§'97-0°07) L'€T
(§'12-5's1) €'8L
(L'vZ-8'L1) 80T
(6'72-891) £'6L
(€'17-€°S1) L'8L

(6'5-87) 0t
(C'L6-1'76) 0'96

(9%) 06
(8'L5-0Y) 6'LY
(0'95-T'8Y) LTS

¥8
195

L01
8¢S

€6l
[494

14
129

80L
Iyl
£9¢
174}

6L
8LL
vel
44}
LLL

9
819

9
80¢
133

(6L1-0'LL) L'tL
(0'68-1'78) 6'S8

(L0T-v€L) £9L
(9°98-€'6/) £'€8

(€'827-£°07) €1
(€6L-L'1L) L'SL

(1297 ¥'v
(€'26-6'76) 9°S6
(€Te-LvL) T8l
(8'5-18L) £'1C
(9'vP—1'S€) 6'6€
(€'vT-991) T0T
(F'0-8'17) 8'ST
(0'Lz-zyL) €LL
(9°€z-v9L) £61
(Cec-8sL) T6l
(6'LT-vvL) 8LL

¥i-60 LY

(1'£6-9'T6) €56

6%) L'6
(EYS-8t) S'61
(C'SS-£'S¥) S0S

(A48
098

91
7€8

Eve
8SL

144
£S6

[4:18
8L¢
66¢
[4{v4

6S¢
74}
86l
4!
6L1

Ly
€56

1001
14
¥0S

(9°ST-1€0) €T
(6'9L-V'¥L) L'SL

(1'99-7°€9) £'¥9
(8'9¢-6'€€) €'6€

(Tee-s0¢) 8'LE
(5°69-8'99) T'89

(€TL-¥oL) €11
(968-£'£8) L'88

(V'LT-8%T) 0'9C
(#'L1-9'6) S0L
(0'62-€92) 94T
(€£6-S¥¢€) 6'S€E

(6:05-6'LY) ¥'61
(9'8Y-L'SY) Ty
(0v-0¢) S€

(6'vE-1'2E) S€€
(8'Ly-6'7b) €9Y
(#'L2-0'61) T'0T

(€'79-1'65) 8°09
(9°0v-£LE) T6E

(L'€T-€'10) S'TT
(8'8L-991) £'LL
(9'€-1'17) €T
(0'€2-9'07) 81T
(6'9L-L7L) 8'SL

‘L1 ¥l
(6'86-7'86) 9'86

(9°0€-6'£7) €'6C

(L'8Y-8'Sh) €LY

(6'8L-991) 8L
(§'9-1'9) 8§

(9'S1) ¥'6S

(T65-€99) 8'LS
(Lev-80v) Tty

0£0'L
0€g’e

S¥8'C
65l

00v'L
000'€

L6Y
768'c

L'l
09%
aLT'L
8L5'L

€L1°C
SL0'C
[47!

89v'L
620'C
€88

£€59'C
80/L'L

886
8L/
186
856
69

19
8LEY

L8T'L
6.0'C
182
€9C

0vs'e
858'L

(L'0€-6'ST) 6'LC
(L'v/-6'69) L'TL

(§'£5-6'CS) T'SS
(L'Ly=STh) 8'7p

(9°0£-9'92) 9'8C
('eL-1'69) ¥'LL

(6'61-1'91) 0'8L
(6'€8-1°08) 0'C8

(87Tt

(CL1-58
(L'ze-8'LT
(€'9e-1ze

[4°74
8'6

0'0€
(443

(6'7v-9'8¢€) 8°0F
(6'95-5TS) 8'%S
(95-9€) §v

(9'81-8'GL) L'ZL
(£'€9-5'65) 9'19
(CeT-961) €'1C

(§'95-6'LS) TYS
(L'8v-S"€v) 8'SY

(6:02-t'LL) L'6L
(961-091) £'LL
(r'v2-L00) S'TT
(§'€7-6'61) £'1T
(0'Lz-€LL) L'6L

(67-€'1) 0T
(£'86-1'£6) 0'86

(66L-TLL
(r'9e-9z€
(0'ze-5'42
(9°6L-T'SL

S8l
1443
L'6C
€LL

(¥'81) 105

(§'55-0°LS) €'€S
(0'6v-Sb) L'9Y

9€L’L
T€6'C

744
[44:41

oLl
906'C

6C/
(434

¥90'L
86¢

9LT'L

68€'L

859'L
LT
413

69
06¥'C
198

981°C
L¥8'L

9LL
LeL
145
188
9LL

08
0£6'¢

1374
Lov'L
80T'L

S0

91T
006°L

SIA
ON

Jwalqoad yijeay jeyuay

SOA

ON

«SUOI}IPUOD [edIpawW djuoiyd)
A1uno) vs

aplejspy ‘0N

?dUIpISA Jo ealy

buryeads ysijbu3z uon
obenbue| ujew ysibug

(yang jo Auno) 90>

ANN

000°051$<

000051$-000'09%

000°09$>

awodul pjoyasnoy

vvIsYylo

vpafkojdwy

pakojdwaun

jJuawhojdwy

13ybiy 1o 33169
ewo|dip/31ed41u33/34V 1/TLAZ
uonedNPa 7| Jeaj Ueyl JamoT
|2A3] uonedNp3

0)28} ap/paLiepy

3|buls

snje)ls [ejey

9|nuInb 1saybiy

inb ybiy
3|uinb a|ppiw

d|1uInb moj

3uInb 1saMmo|

LV4I3s

SOA

ON

snje)s Japuejs| }ells saiio] Jo/pue Jeuibuoqy
sIKQ/=

1K 69-05

SIA 64-0€

sIK6T-91

((@s) ueaw) aby

EIER

B

19puan

(1> %S6) %

(ID %S6) %

(1D %S6) %

(1> %S6) %

(§¥9 = u) parybramun

(L00L = u) paaybram

(00t'y = u) paaybramun

(£90'y = u) parybIaMm

91> pabe syuspuodsay

+9| pabe syuspuodsay

*(,pa1RUIDIRBA U3 Apealle dARY |, PRIaMSUR OUM SIUSpUOdsal ay} Bulpnpxa) syuspuodsal Ty Jo sonstiaideleyd dydesbowap-o1os paybiamun pue paybiap *L djqeL



70%

60%

50%

40%

30%

20%

10%

0%
1-7 Jan

(Wk1) (wk2) (Wk3) (Wk4)  Feb (Wk5)  (Wke6) (Wk7)

W Very likely ~ mSomewhat likely — m Not very likely

Not at all likely

HUMAN VACCINES & IMMUNOTHERAPEUTICS . €2079345-5

10% 7%

14% 3 12%

%

2 5% P g
7%

3%

attention

8-14Jan 15-21Jan 22-28Jan 29Jan4 S5-11Feb 12-18Feb 19-25Feb 26Feb-4 5-11Mar 12-18 Mar 19-25 Mar 26 Mar-1 2-8 Apr  9-15Apr 16-22 Apr 23-29 Apr  30Apr
(Wk8) Mar (Wk9) (Wk10)

(Wk11)  (Wk12)  Apr

(Wk13)

(Wk1d) (Wk15)  (Wk16) (Wk17)  (Wk18)

mDon't know/unsure M Prefer not to say

Figure 1. Weighted likelihood rates of accepting COVID-19 vaccination by survey week and key events reported and announcements made during the survey period.

Reasons for not considering COVID-19 vaccination

Among respondents aged >16 years (weighted n = 1,622) who
were not “very likely” to be vaccinated, vaccine safety concerns
(Tables S5 and S6), perceived low risk of infection (Tables S7
and S8), and perceived lack of information about COVID-19
vaccines (Tables S9 and S10) were the top three barriers to
COVID-19 vaccination (Figure 2 and Figure S1). Only a small
proportion of respondents indicated that they were anti-
vaccination (2.5%) (Table S11) or believed a COVID-19 vac-
cine would not be effective for this virus (5.2%) (Tables S12
and S13).

In the weighted logistic regression analysis, predictors iden-
tified for lower risk perception about COVID-19 (Table S8)
and perceived inadequate information about the vaccine (Table
S10) were similar to those for vaccine willingness and vaccine
safety confidence (age, gender, Aboriginal people, socioeco-
nomic status, education attainment, employment). However,
the COVID-19 vaccine rollout had a significant impact on
vaccine safety concerns (Table S6) as the percentage of respon-
dents who had vaccine safety concerns reduced from 35.7% to
30.7% (aOR: 0.80 [95% CI, 0.65-0.98]). In addition, respon-
dents who were not married or did not have a chronic medical
illness were more likely to have lower COVID-19 risk
perception.

Discussion

Using a large representative sample, we showed that those who
were hesitant to receive the vaccine reported concerns with
vaccine safety, considering the risk from COVID-19 was low or
felt they did not know enough about the vaccine. The study
also presented data from the perspective of parents having their
child immunized and found a smaller proportion were very
likely to consent to their child being vaccinated compared with
the adult population.

Although the willingness to vaccinate has been investigated
in Australia and other countries,”* ™’ the questions, responses,
and methods varied between studies and results may not be
comparable. However, what is common is the trend of will-
ingness to vaccinate against COVID-19 fluctuating over
time.'*"'?*73% This study also showed fluctuating support
over the 4-month data collection period. This is mirrored by
findings in a longitudinal survey reporting 55% of Australians
indicated that they would definitely get vaccinated in
April 2021 with a lower rate reported in January 2021 and
a higher rate reported in August 2020.'® Previous research
showed vaccine willingness decreased except for those living
in metropolitan Victoria during the period of the
Victorian second lockdown, which may imply that vaccine
willingness was associated with environmental factors and the
degree of threat experienced during the pandemic.'**' Vaccine
attitudes were also compared prior to and after the COVID-19
vaccine rollout. Although vaccine confidence, perceived dis-
ease risk, perceived inadequate information and vaccine effec-
tiveness concerns remained unchanged, vaccine willingness
increased, and vaccine safety concerns decreased significantly
after the rollout. This may be due to people who were hesitant
previously becoming more willing to receive the COVID-19
vaccine with less safety concerns, after an increasing number of
their family members and friends had received the COVID-19
vaccine without any major side effects. Safety of COVID-19
vaccines and social norms (e.g. more people getting vacci-
nated) most likely influence individuals’ intentions to receive
a COVID-19 vaccine. Similar to survey findings reported in
Australia and other developed countries,'® it appears vaccina-
tion has been increasingly accepted as a path out of restriction
and confinement with interest in being vaccinated varying
alongside key pandemic or vaccine-related events.

Social, attitudinal, political, health, and demographic
factors associated with willingness to vaccinate with
COVID-19 vaccine have been inconsistently reported and
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Table 2. Weighted and adjusted odds ratios of likelihood (very likely) of getting COVID-19 vaccination in the subsample of respondents aged 16+ (comparing “very

likely” with “somewhat/not very/not at all likely/don’t know").

Respondents who were very likely to get vaccinated

Multivariate logistic regression

n/N % (95% Cl)

(Weighted) (Weighted) Adjusted Odds Ratio 95% Cl
Age
16-29 yrs 356/705 50.5 (43.2-57.8) Reference
30-49 yrs 600/1,200 50.0 (45.2-54.8) 0.93 0.64-1.34
50-69 yrs 910/1,397 65.2 (62.2-68.0) 1.82 1.28-2.59
>70yrs 580/753 77.0 (73.7-80.0) 3.01 2.02-4.62
Gender
Male 1,190/1,897 62.7 (59.1-66.2) Reference
Female 1,255/2,155 58.2 (55.3-61.1) 0.70 0.57-0.86
Aboriginal and/or Torres Strait Islander Status
No 2,403/3,957 60.7 (58.4-63.0) Reference
Yes 35/80 42.4 (25.2-61.7) 0.76 0.30-1.92
SEIFA
lowest quintile 396/772 51.3 (45.9-56.7) Reference
low quintile 513/873 58.8 (54.0-63.4) 117 0.87-1.59
middle quintile 547/914 59.9 (55.1-64.5) 1.32 0.98-1.80
high quintile 445/720 61.8 (56.0-67.3) 1.34 0.95-1.88
highest quintile 543/775 70.1 (65.1-74.7) 1.76 1.26-2.48
Marital status
Single 1,056/1,844 57.3 (53.6-60.8) Reference
Married/de facto 1,375/2,179 63.1 (60.1-66.0) 1.13 0.91-1.39
Education level
Lower than Year 12 education 484/852 56.8 (51.9-61.5) Reference
> Year 12/TAFE/certificate/diploma 1,478/2,490 59.4 (56.2-62.4) 1.46 1.14-1.87
Degree or higher 473/690 68.6 (64.5-72.5) 2.54 1.85-3.49
Employment
Unemployed 79/181 43.9 (33.6-54.9) Reference
EmployedA 1,253/2,221 56.4 (53.1-59.7) 1.48 0.91-2.41
OtherAA 1,113/1,653 67.3 (64.2-70.3) 1.75 1.06-2.90
COB
English main language 2,036/3,321 61.3 (58.8-63.7) Reference
Non English speaking 405/728 55.7 (49.6-61.6) 0.81 0.60-1.10
Area of residence
Metro. Adelaide 1,764/2,899 60.9 (58.1-63.6)
SA Country 682/1,156 59.0 (54.9-63.0)
Chronic medical conditions*
No 1,003/1,817 55.2 (51.4-58.9) Reference
Yes 1,442/2,237 64.5 (61.7-67.2) 1.18 0.94-1.48
Mental health problemi#
No 1,831/2,924 62.6 (59.9-65.2) Reference
Yes 615/1,130 54.4 (49.9-58.9) 0.88 0.70-1.10
Survey date
Prior to the COVID-19 vaccination roll out 947/1,689 56.1 (52.4-59.6) Reference
During the COVID-19 vaccination roll out 1,498/2,365 63.4 (60.4-66.2) 139 1.14-1.70

A Employed included full-time employed, part-time employed, and casual employment.
AN Other category includes respondents engaged in home duties, unable to work, carers, volunteers, students, retired, and any other response.
* If participants responded “Yes” to any of these medical conditions: diabetes, asthma, chronic bronchitis/emphysema, Image result for cardiovascular disease, arthritis,

or cancer, they were classified as having a chronic disease.

# If participants responded “Yes” to any of these mental health conditions: anxiety, depression, stress, or others, they were classified as having a mental health problem.

varied between studies. Age, gender, a range of socioeco-
nomic factors, identifying as Aboriginal, health literacy,
political affiliations, use of traditional media, chronic ill-
ness, levels of religiosity, confidence in government or
hospitals, supportive attitudes toward migration, perceived
disease severity, trust in science, willingness to vaccinate for
influenza, experiences of discrimination and remoteness of

residence have been reported to be relevant to COVID-19
vaccine willingness.'*!>!>192473032736 Thjg study found that
females, unemployed people, low educational attainment,
people living in lower socioeconomic areas, and younger
people were less willing to be vaccinated. There was also
a lower proportion of Aboriginal people who were very
likely to be vaccinated, but this did not reach traditional
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# The question regarding reasons why they were not very likely to receive the COVID-19 vaccine
were grouped by themes. See Supplementary Figure 1 in detail.

Figure 2. Reasons for not considering COVID-19 vaccination, by subgroup themes# (multiple responses allowed). # The question regarding reasons why they were not
very likely to receive the COVID-19 vaccine were grouped by themes. See Figure S1 in detail.

levels of significance, likely due to a small sample size.
Further, Aboriginal people were less likely to be very con-
fident about vaccine safety and more likely to have per-
ceived insufficient information about the vaccine. Similar to
our study, young age has also been reported to be
a significant factor related to low vaccine acceptance in
other surveys.”®* In line with the Australian survey con-
ducted in April and August 2020,° we did not find an
association between chronic disease and the willingness to
vaccinate. Interestingly, respondents who were married, had
chronic illness, and were employed/retired/students/worked
without pay were less likely to perceive low risk of disease,
which has not been investigated in previous surveys.

In all, 11% of respondents were not at all confident about
vaccine safety and 46% were somewhat confident with only one
third being very confident. Vaccine safety concerns were also
the top reason why respondents did not choose “very likely” to
get vaccinated. Other studies have also shown that vaccine
safety may be the most important concern respondents had
about COVID-19 vaccine and one of the main reasons for
hesitancy of the vaccine.”®”’

Around 48% of parents or caregivers indicated that they were
very likely to get their children vaccinated in this study. Similar
results were reported in Japan and the UK with a higher percen-
tage of respondent’s willingness to get COVID-19 vaccination for
themselves than for their children.'>** One of the main concerns
for parents has been the potential side effects of the COVID-19
vaccine.'”*® Previous research has found vaccine acceptance is
influenced by vaccine efficacy and perceptions of disease risk.
Prior to the Delta and Omicron strain outbreaks, children were
reported to have a lower susceptibility to COVID-19. Parents
might more often balance the risks and benefits to their child
when making a vaccination decision, rather than considering the
benefits to communities and society.”” The COVID-19 vaccina-
tion program has been extended to all children aged five and over.
Monitoring parental willingness would be warranted to modify
current vaccination strategies to improve the vaccine coverage
rates in children.

This study found little evidence of an increase in any gen-
eralized aversion to vaccines,”® with very few vaccine hesitant
respondents indicating that they did not believe in
vaccinations.

This study has some strengths and limitations. The survey
was administered in a representative sample with a large sam-
ple size, although it was undertaken in a state with low level of
COVID-19 disease. Weighting was applied to the analyses to
compensate for the selection of specific observations with over-
sampling, non-responses, and other types of bias. This is
a cross-sectional, and not a longitudinal or repeated survey
study. Comparisons between different respondents over time
should be interpreted with caution.

The overall effectiveness of the vaccine rollout will
depend on the widespread community trust of COVID-19
vaccines. Despite enormous efforts to deliver the COVID-
19 vaccine rollout, governments, health professionals, and
COVID-19 vaccination providers may need to address vac-
cine safety concerns by providing evidence-based informa-
tion, and enhancing vaccine safety messaging in Indigenous
languages and languages other than English for migrants,
refugees, and other limited-English-proficient populations.
Our study also highlights the need for vaccination cam-
paigns targeting healthy populations with young age, female
gender, unemployment, and low education and/or socio-
economic level, as well as culturally appropriate informa-
tion for Aboriginal and Torres Strait Islander people.
Future research on a large longitudinal or repeated survey
sample is paramount to monitor vaccine willingness, and
adjust communication strategies developed for immuniza-
tion providers and health professionals.
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