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Abstract

Background: Two-dose COVID-19 vaccine coverage exceeded 95% of Australian adults,
yet only about one in three received a booster during 2023, according to Australian Gov-
ernment vaccination coverage data. The survey period marked Australia’s transition from
emergency pandemic response to recurring COVID-19 vaccination. This study aimed to
identify factors associated with Australian adults’ intention to receive annual COVID-19
boosters. Methods: We surveyed 2582 Australian residents aged ≥18 years between 9 and
25 January 2023 via a global market research panel. The outcome was intention to receive
an annual booster (yes versus no or unsure). Predictors were identified by multivariable
logistic regression with backward stepwise selection and bootstrap validation; free-text
explanations underwent inductive content analysis. Results: Overall, 62.3% of respondents
intended to receive an annual COVID-19 booster if needed, 15.7% were unsure, and 22.0%
did not intend to do so. Only 9.4% knew that a newly available bivalent vaccine existed.
The strongest independent predictors were ≥3 prior doses [adjusted odds ratio (aOR) 4.26,
95% CI 3.31–5.49], perceiving vaccines as effective (aOR 4.22, 3.44–5.18) and knowing the
bivalent vaccine was available (aOR 4.06, 2.47–6.68). Believing the pandemic was not over,
age ≥ 65 years, perceiving COVID-19 as worse than influenza and having ≥1 comorbidity
were also independently associated with intention. Among non-intenders, the most com-
monly reported reasons were perceived vaccine ineffectiveness (46.4%) and the belief that
boosters were unnecessary (34.6%), while safety concerns were less frequently reported.
Conclusions: Intention to receive an annual booster was shaped less by safety fears than by
beliefs about effectiveness and awareness of availability. Awareness that a bivalent vaccine
existed was among the strongest correlates of intention, yet fewer than one in ten adults
had it, making awareness a modifiable system-level target.

Keywords: vaccine hesitancy; COVID-19 booster; vaccination intention; risk perception;
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1. Introduction
Coronavirus disease 2019 (COVID-19) continues to cause substantial illness and death,

and ongoing viral evolution produces new variants that remain a threat to public health. Re-
ceiving a COVID-19 booster reduces the likelihood of serious illness [1], hospitalisation [2]
and death attributed to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection by more than 80% [3]. Because vaccine-derived protection wanes, sustained
booster uptake is central to the success of vaccination programs, and understanding why
people accept or decline boosters can inform program design [4,5].

In Australia, booster recommendations changed substantially during 2022. A first
booster dose was recommended for all adults [6] and from July 2022 the Australian Techni-
cal Advisory Group on Immunisation (ATAGI) recommended a second booster (“winter
dose”) for adults aged 50 years and over and for people at higher risk of severe disease.
Adults aged 30 to 49 years could also consider this dose, at least three months after their
previous dose or infection [7]. Bivalent mRNA vaccines targeting the ancestral strain and
the Omicron BA.1 subvariant became available as booster doses for adults from October
2022 (Moderna) and December 2022 (Pfizer) [8]. At that time, ATAGI expressed no prefer-
ence for bivalent over original vaccines. Recommendations in January 2023 were therefore
based on dose number and the interval since the last dose, not on a recurring annual
schedule. In February 2023, ATAGI advised a single 2023 booster dose for adults at least
six months after their last dose or infection, and noted that regular doses would likely be
needed in future, similar to influenza vaccination [9]. Throughout this period, COVID-19
vaccines, including boosters, were provided free of charge to everyone in Australia under
the Australian Government’s COVID-19 Vaccine Program, so decisions about boosters were
not influenced by health insurance or ability to pay [10].

Despite high coverage of the primary course, booster uptake in Australia stalled. More
than 95% of Australian adults had received two doses of a COVID-19 vaccine by late 2021,
but booster uptake plateaued, and by 22 December 2022 booster coverage among adults
aged 30 years and over was 33.2% [11]. Data from the Australian Immunisation Register
showed that although booster coverage rose between February and May 2023 among people
aged 18–64, 65–74 and 75 years and over, the number of booster doses administered fell
from approximately 40,000 to approximately 10,000 per day between May and November
2023 [11]. National tracking during the 2021–2022 booster rollout found that about one
in four Australians were hesitant to receive a booster [12], and comparable national data
have not been published since. In Australia, female gender, living in a disadvantaged area,
lower perceived risk of COVID-19 and higher religiosity have been associated with greater
vaccine hesitancy. Higher household income, older age, more social distancing and greater
confidence in government have been associated with greater intention to vaccinate [13].
Trust in government has also been shown to increase intention to vaccinate [14], and low
perceived risk of COVID-19 may further reduce intention [15].

Internationally, a 2023 review of COVID-19 vaccine and booster hesitancy identified
mistrust in government, a lack of safety information and concerns about side effects
as the most common reasons for hesitancy. It also found that acceptance was shaped
by misinformation, political context and cultural values [16]. Concerns about vaccine
effectiveness and safety, the speed of vaccine development and approval, and potential
side effects have been reported across several countries [17,18]. A 2024 systematic review
found that education, ethnicity, comorbidity, perceived risk of adverse effects, income,
gender and prior experience of side effects influenced booster intention among healthcare
workers and students [19]. Persistent hesitancy may lower population protection and
increase the risk of severe disease as new variants emerge [20,21]. Internationally, a 2023
review of COVID-19 vaccine and booster hesitancy identified mistrust in government, a
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lack of safety information and concerns about side effects as the most common reasons
for hesitancy. It also found that acceptance was shaped by misinformation, political
context and cultural values [16]. Concerns about vaccine effectiveness and safety, the
speed of vaccine development and approval, and potential side effects have been reported
across several countries [17,18]. A 2024 systematic review found that education, ethnicity,
comorbidity, perceived risk of adverse effects, income, gender and prior experience of side
effects influenced booster intention among healthcare workers and students [19]. Persistent
hesitancy may lower population protection and increase the risk of severe disease as new
variants emerge [20,21].

COVID-19 vaccination in Australia is now moving from an emergency program to
routine care. From 1 October 2026, COVID-19 vaccines are funded under the National
Immunisation Program (NIP), replacing the stand-alone National COVID-19 Vaccine Pro-
gram [10]. Funded vaccination is no longer universal. It is limited to groups at highest risk
of severe disease: adults aged 75 years and over (one dose every six months), and adults
aged 65 to 74 years, Aboriginal and Torres Strait Islander people aged 50 to 74 years, and
adults with severe immunocompromise (one dose every 12 months) [10]. Other adults
may purchase the vaccine privately after discussion with their healthcare provider. Up-
take among those for whom vaccination remains recommended is low and falling. In
the 12 months to 6 September 2026, only 8.0% of Australian adults received a COVID-19
vaccine, down from 10.3% in the preceding 12 months [22]. Among adults aged 75 years
and over, for whom six-monthly vaccination is recommended, 24.8% had been vaccinated
in the previous six months and 29.9% in the previous 12 months, the largest decline of any
age group (from 35.9%) [22]. Coverage in the previous 12 months was 18.4% among adults
aged 65 to 74 years and 2.9% among those aged 18 to 64 years. It was lower again among
Aboriginal and Torres Strait Islander adults aged 65 to 74 years (13.5%) and 75 years and
over (22.7%) [22]. COVID-19 nevertheless remains a substantial cause of severe disease. A
total of 68,533 cases were notified between 1 January and 6 September 2026, and 1725 deaths
were attributed to COVID-19 in 2025 [22]. Since February 2026, deaths involving COVID-19
have again exceeded those involving influenza [22]. At sentinel hospitals in 2026, 63.2%
of adults admitted with COVID-19 were aged 65 years and over, and 15.9% of patients
admitted to intensive care with COVID-19 died in hospital [22]. Recent Australian survey
data show self-reported booster uptake falling from 50.8% in 2023 to 19.1% in 2024, even in
a sample enriched for people with chronic conditions [23].

Intention is the most proximal modifiable determinant of uptake, yet no Australian
study has characterised booster intention at the point at which COVID-19 vaccination
shifted from an emergency campaign to a potentially recurring program. The determinants
of intention at that point, namely awareness of available vaccines, perceived vaccine ef-
fectiveness, perceived risk and prior uptake, are the same factors likely to shape uptake
under the targeted NIP, in which eligible adults must know that they are eligible and when
a dose is due. No comparable national data on the determinants of booster intention have
been published since. Using data from a national online survey conducted in January
2023, we aimed to quantify intention to receive an annual COVID-19 booster among Aus-
tralian adults, identify its independent predictors, and characterise the reasons participants
gave for intending, declining or being unsure. These findings provide a baseline against
which future intention and uptake can be compared, and identify modifiable targets for
communication as COVID-19 vaccination becomes part of routine adult immunisation.

2. Methodology
In this cross-sectional study, we analysed self-reported survey data on participants’

vaccination history and future vaccination intentions collected through an online survey
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conducted in Australia between 9 and 25 January 2023. The survey was part of a larger
population study that assessed participants’ experiences, knowledge, and perceptions
regarding mask-wearing and COVID-19 risk-mitigation behaviours. Participants eligible
for the survey were identified by a global market research company (Dynata) [24]. People
aged ≥18 years or older living in Australia at the time of the survey were eligible to
participate in the study. After providing consent, each participant answered questions on
sociodemographic background, health history, including their health status before and after
being diagnosed with COVID-19, knowledge, attitudes, beliefs, and behaviours towards
face masks, vaccination, and other risk mitigation strategies, including preventive measures
at the individual level, during the COVID-19 pandemic. Quotas were not set to match state
or territory population shares, and responses were not weighted to population benchmarks.

All survey questions and response options were written and reviewed closely by
authors (R.M., D.A., H.S). The survey was piloted with the Chief Health Officers of Victoria
and New South Wales (NSW) at the time. A soft launch of the survey was completed by
169 participants between 4 and 5 January 2023 to test the flow and functionality and to
refine the final wording of the questions. The regular quality checks included verifying
participation limits, screening questions, digital fingerprinting, and capturing and removing
participants who provided illogical responses or did not spend sufficient time on the
surveys. Details on the survey are available elsewhere [25].

This study focused on the analysis of data on intention to vaccinate. Of 2867 re-
spondents who completed the survey, 285 (9.9%) were excluded due to missing data on
the outcome or one or more sociodemographic variables, leaving an analytic sample of
2582 participants (Figure 1). A small amount of item-level missing data on “COVID-19
vaccination status” and “perceived severity of COVID-19 in relation to influenza” re-
mained within the analytic sample; these were reported as a separate category in the
descriptive analysis in Table 1 and used but not reported as a separate category in the
regression models.

Figure 1. Exclusion criteria and number of participants.

Table 1. Baseline characteristics of participants by intention to receive an annual COVID-19 booster.

If a Booster Is Needed Every Year, Would You Get It?

Characteristics
Yes No Unsure Total
1608 (62.3%) 569 (22.0%) 405 (15.7%) 2582 (100%)
n (%) n (%) n (%) n (%)

** Age
18–64 years 1167 (72.6) 531 (93.3) 367 (90.6) 2065 (80.0)
65–74 years 288 (17.9) 28 (4.9) 28 (6.9) 344 (13.3)
≥75 years 153 (9.5) 10 (1.8) 10 (2.5) 173 (6.7)
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Table 1. Cont.

If a Booster Is Needed Every Year, Would You Get It?

Characteristics
Yes No Unsure Total
1608 (62.3%) 569 (22.0%) 405 (15.7%) 2582 (100%)
n (%) n (%) n (%) n (%)

** Gender
Male 749 (46.6) 217 (37.1) 127 (31.4) 1093 (42.3)
Female 852 (53.0) 350 (61.5) 276 (68.1) 1478 (57.3)
Non-binary 7 (0.4) 2 (0.4) 2 (0.5) 11 (0.4)

* State/territory
New South Wales 219 (13.6) 85 (14.9) 56 (13.8) 360 (13.9)
Victoria 228 (14.2) 78 (13.7) 54 (13.3) 360 (13.9)
Queensland 223 (13.9) 100 (17.6) 63 (15.6) 386 (15.0)
Western Australia 242 (15.1) 88 (15.5) 65 (16.1) 395 (15.3)
South Australia 232 (14.4) 94 (16.5) 62 (15.3) 388 (15.0)
Tasmania 154 (9.6) 53 (9.3) 42 (10.4) 249 (9.7)
Northern Territory 72 (4.5) 22 (3.9) 23 (5.7) 117 (4.5)
Australian Capital Territory 238 (14.7) 49 (8.6) 40 (9.8) 327 (12.7)

** Born in Australia
Yes 1232 (76.6) 480 (84.4) 319 (78.8) 2031 (78.7)
No 376 (23.4) 89 (15.6) 86 (21.2) 551 (21.3)

Other languages spoken at home
No (only English) 1443 (89.7) 511 (89.8) 359 (88.6) 2313 (89.6)
Yes 165 (10.3) 58 (10.2) 46 (11.4) 269 (10.4)

** Employment
Employed 909 (56.5) 389 (68.4) 262 (64.7) 1560 (60.4)
Unemployed 699 (43.5) 180 (31.6) 143 (35.3) 1022 (39.6)

** Education
Primary/secondary 453 (28.2) 200 (35.2) 118 (29.1) 771 (29.9)
Bachelor/TAFE/Postgraduate 1155 (71.8) 369 (64.8) 287 (70.9) 1811 (70.1)

** Comorbidity (at least one)
Yes 1004 (62.4) 277 (48.7) 216 (53.3) 1497 (58.0)
No 604 (37.6) 292 (51.3) 189 (46.7) 1085 (42.0)

** COVID-19 vaccination status
≥3 doses 1453 (90.4) 203 (35.7) 262 (64.7) 1918 (74.3)
1–2 doses 134 (8.3) 205 (36.0) 117 (28.9) 456 (17.7)
Unvaccinated 15 (0.9) 153 (26.9) 18 (4.4) 186 (7.2)
Missing values 6 (0.4) 8 (1.4) 8 (2.0) 22 (0.8)

** Booster dose (≥4 doses) received
Yes 797 (49.6) 18 (3.2) 47 (11.6) 862 (33.4)
No 811 (50.4) 551 (96.8) 358 (88.4) 1720 (66.6)

** Source of information related to COVID-19
Gov/WHO/Doctor/Website 934 (58.1) 273 (48.0) 201 (49.6) 1408 (54.5)
Social media 335 (20.8) 184 (32.3) 109 (26.9) 628 (24.3)
Friends/employer 339 (21.1) 112 (19.7) 95 (23.5) 546 (21.2)

Prior COVID-19 infection
No 957 (59.5) 325 (57.1) 249 (61.5) 1531 (59.3)
Yes 651 (40.5) 244 (42.9) 156 (38.5) 1051 (40.7)

** Knowledge of availability of a bivalent COVID-19 vaccine
Yes 222 (13.8) 6 (1.1) 14 (3.5) 242 (9.4)
No 1386 (86.2) 563 (98.9) 391 (96.5) 2340 (90.6)

** Perception whether COVID-19 vaccine is effective
Yes 1181 (73.4) 128 (22.5) 168 (41.5) 1477 (57.2)
No 427 (26.6) 441 (77.5) 237 (58.5) 1105 (42.8)

** Perceived severity of COVID-19 in relation to influenza
Less severe than influenza 99 (6.2) 96 (16.9) 38 (9.4) 233 (9.0)
Not severe at all 14 (0.9) 33 (5.8) 5 (1.2) 52 (2.0)
Similar to influenza 363 (22.6) 218 (38.3) 123 (30.4) 704 (27.3)
Worse than influenza 486 (30.2) 107 (18.8) 98 (24.2) 691 (26.8)
Much worse than influenza 571 (35.5) 85 (14.9) 106 (26.2) 762 (29.5)
Missing values 75 (4.6) 30 (5.3) 35 (8.6) 140 (5.4)
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Table 1. Cont.

If a Booster Is Needed Every Year, Would You Get It?

Characteristics
Yes No Unsure Total
1608 (62.3%) 569 (22.0%) 405 (15.7%) 2582 (100%)
n (%) n (%) n (%) n (%)

** Perceived susceptibility to COVID-19 (Pandemic is over)
Agree 191 (11.9) 256 (45.0) 88 (21.7) 535 (20.7)
Disagree 1417 (88.1) 313 (55.0) 317 (78.3) 2047 (79.3)

** p-value < 0.01, * p-value < 0.05.

2.1. Quantitative Analysis

The outcome was intention to receive an annual COVID-19 booster (binary variable),
which was defined as the intention to vaccinate when a participant responded “Yes” to the
question, “If a booster is needed every year, would you get it?” versus “No” or “Unsure.”

The predictors considered were perceived effectiveness of the COVID-19 vaccine,
perceived severity of COVID-19 compared with influenza, perceived susceptibility to
COVID-19 (whether the participant agreed that the pandemic was over), presence of at
least one comorbidity, past COVID-19 vaccination status, knowledge of the availability
of the bivalent COVID-19 vaccine, prior COVID-19 infection, source of information on
COVID-19, and sociodemographic variables (Supplementary Table S1 provides details and
coding of the predictors).

A generalised linear model (GLM) with a binary outcome variable, which is a binary
logistic regression model, provided unadjusted and adjusted odds ratios (unadORs and
adORs, respectively) for intention to vaccinate. To fit the binary logistic regression model,
we applied a backward stepwise selection to the full model to obtain a reduced (final)
model. The full model included all the predictors such as age, gender, state/territory,
born in Australia, other language spoken, employment, education, COVID-19 vaccination,
comorbidity, prior COVID-19 infection, sources of information on COVID-19, perceived
severity of COVID-19 in relation to influenza, perception as whether pandemic is over,
perceived effectiveness of vaccines, and knowledge of availability of the bivalent COVID-19
vaccine. Previous COVID-19 infection was assessed through self-reported survey responses,
distinguishing between test-confirmed infection, no previous infection, and suspected in-
fection based on symptoms without testing. Using backward stepwise selection, we set
the statistical retention criterion at a p-value < 0.10 for each category of a multi-categorical
variable at each step, and fitted a final model [26]. The final model included age, gen-
der, COVID-19 vaccination, comorbidity, perceived severity of COVID-19 in relation to
influenza, perception of whether the pandemic is over, perceived effectiveness of vac-
cines, and knowledge of the availability of the bivalent COVID-19 vaccine. Gender was
retained because one category met the p < 0.10 retention threshold, although neither cate-
gory reached conventional statistical significance in the final model. To establish internal
validity and confirm results within the same dataset, we used bootstrapping, which draws
subsamples with replacement from the entire dataset, and validated the multivariate results
in the final model [27]. As a diagnostic test, we examined the assumption of linearity on
the logit scale of age as a continuous variable, using the Box-Tidwell test [26], and found
that this was violated, and for this reason we categorised age into three categories for
data analysis. We did not test linearity for all predictors, because none of them was on a
continuous scale. Another assumption was the absence of multicollinearity. We assessed
multicollinearity by computing variance inflation factors (VIFs) in the final model and
found a mean VIF of 2, with a minimum of 1 and a maximum of 5. We retained all the
predictors of the final model, as these VIF values did not suggest strong collinearity in the

https://doi.org/10.3390/vaccines14110923

https://doi.org/10.3390/vaccines14110923


Vaccines 2026, 14, 923 7 of 18

final model. We also examined the goodness of fit of the final model using the Pearson
chi-square test and obtained a p-value of 0.72, indicating that our model fit the data well.
Quantitative data analysis was performed using STATA version 17 [28]. Reporting follows
the STROBE statement for cross-sectional studies.

2.2. Qualitative Analysis

A content analysis method was employed. We analysed the reasons that participants
provided for the open-ended options for the question on intention to vaccinate: “If a booster
is needed every year, would you get it?” with the response options of “Yes (please explain
why)”, “No (please explain why)”, or “Unsure (please explain why)”. We performed a
content analysis to manually code the reasons for the three response options using NVivo
version 12. Responses could be assigned more than one code, so category percentages
within each response group sum to more than 100%. Responses were coded manually in
NVivo version 12 (QSR International), which was used to store, organise and retrieve re-
sponses and their assigned codes. Word frequency queries were run during familiarisation
to identify commonly used terms; these informed, but did not determine, the initial codes.
No automated coding, machine-learning classification or generative artificial intelligence
(AI) tools were used to code, categorise or interpret the data. All codes and categories were
assigned by the researchers, as described below.

We followed the content analysis steps suggested by Thomas [29]. This exploratory
process employed a bottom-up approach to create categories that emerged from the data.
We started by familiarising ourselves with the data, generating initial codes and then
grouping codes into broader categories. Coding quality was ensured through an iterative
process: one researcher (DAH) independently coded the data, and the coding was then
cross-checked by two researchers (ET and MK). Any discrepancies were discussed collec-
tively until a consensus was reached. This consensus-based approach ensured consistency
and rigour in developing the final coding framework and categories.

3. Results
3.1. Sociodemographic Statistics

Of 2582 participants, 74.3% had received ≥3 doses of the COVID-19 vaccine by January
2023, and 62.3% (1608/2582) reported they intended to get a COVID-19 booster; 22.0%
(569/2582) reported they did not intend to get an annual booster, and 15.7% (405/2582) were
unsure. Only 9.4% (242/2582) of respondents reported awareness of bivalent COVID-19
vaccines, although the survey did not distinguish between specific vaccine formulations.
More than 54.5%, (1408/2582) obtained information on COVID-19 from reliable sources
such as Government, WHO, doctors, or websites, and 24.3% (628/2582) received infor-
mation on COVID-19 from social media. A total of 58.0% (1497/2582) had at least one
comorbidity. The sample was not proportionally distributed across states and territories
relative to the Australian population (Table 1); this is addressed in the Limitations. Details
on sociodemographic, source of information on COVID-19, whether the participant has
had COVID-19 infection, perceived severity of COVID-19, and susceptibility to COVID-19
are in Table 1.

3.2. Multivariate Results

Intention to vaccinate was significantly higher among older participants aged 65–74
and ≥75 years than among those aged 18–64 years. Likewise, intention to vaccinate was
significantly greater in those who perceived COVID-19 was worse than influenza, in those
who perceived that pandemic was not over, in those with comorbidity, in those who
received ≥3 doses of COVID-19 vaccines, in those with knowledge of the availability of
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the bivalent COVID-19 vaccine, and in those who perceived that COVID-19 vaccines were
effective; but it was significantly lower in those who were unvaccinated for COVID-19
(aOR 0.29, 95% CI 0.16–0.53) (details in Table 2). The three strongest independent predictors
were having received ≥3 prior doses (aOR 4.26, 95% CI 3.31–5.49), perceiving vaccines as
effective (aOR 4.22, 95% CI 3.44–5.18), and knowing that the bivalent vaccine was available
(aOR 4.06, 95% CI 2.47–6.68). Table 2 presents the final (reduced) model; unadjusted odds
ratios for all candidate predictors are provided in Supplementary Table S2.

Table 2. Predictors of intention to receive an annual COVID-19 booster.

Variable Category
Adjusted
Odds Ratio
n = 2582

95% CI p-Value

Age
18–64 years (reference) 1
65–74 years 2.46 1.71–3.55 <0.001
≥75 years 2.99 1.72–5.18 <0.001

Gender
Female (reference) 1
Male 1.21 0.97–1.51 0.08
Non-binary 1.75 0.37–8.26 0.48

Comorbidity (at least one) No (reference) 1
Yes 1.28 1.04–1.58 0.02

COVID-19 vaccination status
1–2 doses (reference) 1
≥3 doses 4.26 3.31–5.49 <0.001
Unvaccinated 0.29 0.16–0.53 <0.001

Perceived severity of COVID-19 in relation to influenza

Less than influenza
(reference) 1

Not severe at all 1.26 0.53–2.98 0.6
Similar to influenza 1.21 0.83–1.78 0.33
Worse than influenza 1.95 1.32–2.89 0.001
Much worse than
influenza 1.77 1.18–2.63 0.005

Pandemic is over
Agree (reference) 1
Disagree 2.27 1.75–2.94 <0.001

Perceived effectiveness of COVID-19 vaccine
No (reference) 1
Yes 4.22 3.44–5.18 <0.001

Knowledge of availability of the bivalent COVID-19 vaccine No (reference) 1
Yes 4.06 2.47–6.68 <0.001

Significant values are in bold.

Results on the category of missing values for COVID-19 vaccination status, and
perceived severity of COVID-19 in relation to influenza are not reported.

3.3. Qualitative Results

Our content analysis of willingness to get an annual booster are shown in Figures 2–4.
Because responses could be assigned more than one code, percentages within each group
sum to more than 100%. Of 1608 participants who intended to get a booster, 64.6% (n = 1039)
indicated their reason was to “reduce risks, increase protection”, 12.4% (n = 199) said to
“treat it like the flu and get vaccinated yearly”, and 3.8% (n = 61) indicated “for my under-
lying health conditions and age” (Figure 2). Of 569 participants (22.0%) who responded
they did not intend to get a booster, 46.4% (n = 264) believed “it’s not effective”, 34.6%
(n = 197) stated “it is not needed”, and 29.3% (n = 167) did not believe “in vaccination”
(Figure 3). Of 405 participants who responded ‘Unsure’, 19.8% (n = 80) were “undecided”,
11.4% (n = 46) believed “it is not effective”, and 10.1% (n = 41) were “concerned about side
effects” (Figure 4).
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Figure 2. The reasons participants provided when they responded “Yes” to the question “If a booster
is needed every year, would you get it?”.

Figure 3. The reasons participants provided when they responded “No” to the question “If a booster
is needed every year, would you get it?”.
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Figure 4. The reasons participants provided when they responded “Unsure” to the question “If a
booster is needed every year, would you get it?”.

4. Discussion
4.1. Intention and Hesitancy in Context

In this study, 15.7% of participants were unsure about boosters rather than opposed
to them. Vaccine hesitancy is best understood as a continuum between acceptance and
refusal [30], and evidence suggests that people who are undecided are more open to change
than those who are firmly opposed. In a longitudinal cohort of US adults, around two-thirds
of those who were vaccine hesitant in 2020 had been vaccinated or had become willing by
2021 [31]. Similarly, in a national US panel, 54% of adults who initially wanted to “wait and
see” had been vaccinated six months later, often citing conversations with family, friends
and their doctors. By contrast, about three-quarters of those who said they would definitely
not be vaccinated, or would be vaccinated only if required, remained unvaccinated [32].
In Australia, booster-resistant adults were distinguished from booster-hesitant adults by
greater reactance and stronger conspiracy beliefs [33]. Both characteristics are associated
with resistance to persuasion, and corrective vaccine messages have been shown to reduce
intention among people with the least favourable vaccine attitudes [34]. Our free-text data
are consistent with this distinction. Among those unsure or not intending to vaccinate, the
most commonly cited barriers were perceived ineffectiveness and the belief that vaccination
was not needed, with safety concerns far less common. However, the reasons given by
unsure participants were largely conditional or informational, such as being undecided,
wanting more information, or depending on effectiveness or transmission. Non-intenders
more often expressed a settled rejection, such as not believing in vaccination. Unsure
adults are therefore likely to be more responsive to health promotion than outright refusers,
although messages emphasising personal benefit can also reduce hesitancy among more
strongly hesitant people [35].
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Our finding on the proportion of people who did not intend to vaccinate was slightly
lower than data from the Vaccine Hesitancy Tracker, which reported around 25% of Aus-
tralians to be vaccine-hesitant [36]. In a study of COVID-19 vaccine acceptance across
23 countries in 2022, booster hesitancy among vaccinated individuals was 12.1%, ranging
from 1.1% in China to 28.9% in Russia [37]. Despite our findings that more than half
of participants obtained COVID-19-related information from reliable sources, the role of
misinformation and anti-vaccination sentiment on social media and other media should be
considered. A rise in disinformation and misinformation about COVID-19 vaccines was
seen on social media and in other media, without counteracting messaging from govern-
ments, and this occurred despite the accumulation of large, robust safety studies [38]. In
mid-2023, worldwide, the majority of people were willing to receive a COVID-19 vaccine
booster [39]. In Australia, by 30 April 2022, over 95% of people aged 16 years or older had
received at least two doses of the COVID-19 vaccines [40]. However, despite the intention
to get a booster [33], data show that by the end of 2023, only one in three adults received a
booster [41]. Yet after 2021, there was minimal public messaging about the importance of
boosters, despite clear evidence that vaccine efficacy wanes by 3–6 months and boosters
are needed [42]. Even in high-risk settings like aged care, vaccination rates fell in 2023
and 2024 [43].

4.2. Interpreting Intention to Receive an Annual Booster

Our outcome measured intention to receive a booster if one were needed every year,
rather than intention to receive the next available dose. This framing has two implications.
First, it captured acceptance of a recurring commitment, which is a higher threshold than
acceptance of a single dose. The 62.3% who intended to vaccinate may therefore be a
conservative estimate of willingness to receive a single booster, and some participants who
would have accepted one further dose may have answered “No” or “Unsure” because of the
annual framing. Second, the framing is visible in participants’ own explanations. Among
non-intenders, 16.3% (n = 93) were “worried we will need boosters yearly”, indicating
that for a meaningful minority the objection was to an open-ended schedule rather than
to vaccination itself. This finding may reflect concerns about repeated vaccination rather
than opposition to receiving an immediate booster and should be interpreted in light of
the survey question’s wording. Conversely, 12.4% of intenders said they would “treat it
like the flu and get vaccinated yearly”, suggesting that the annual framing was acceptable,
or even reassuring, when anchored to a familiar seasonal program. At the time of the
survey, Australian booster recommendations were based on the interval since the last dose
rather than on an annual schedule. Shortly after data collection, ATAGI advised a 2023
booster dose at least six months after the last dose or infection, and noted that regular doses
would likely be needed, similar to influenza vaccination, but did not set an annual schedule.
Participants were therefore asked to anticipate a schedule that did not yet exist. That
framing is, however, close to the program that has since emerged, in which funded doses
are offered every 6 or 12 months to defined risk groups [14]. These findings may inform
the planning of future recurring vaccination schedules by highlighting the importance
of distinguishing willingness to receive an additional booster from willingness to receive
repeated doses over time. Clear communication about the rationale for recommended
vaccination intervals may help address uncertainty surrounding recurring vaccination,
although the effectiveness of such approaches requires further evaluation.

4.3. Quantitative Analysis Findings

Our findings in terms of perceived ineffectiveness of COVID-19 vaccines are consistent
with the previous literature showing higher hesitancy among those who reported concerns
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about vaccine effectiveness [44–46]. There is sufficient evidence supporting the safety
and effectiveness of COVID-19 vaccines [36]; however, concerns remain about booster
dose uptake [45,47]. Our findings on the positive association of intention to vaccinate and
existing comorbidities are consistent with previous studies [48,49]. Likewise, a positive
association of perceived risk of COVID-19 and intention to vaccinate [50,51], and higher
likelihood of vaccine acceptance among those with better knowledge of COVID-19 [52,53],
as well as higher odds of vaccine acceptance for boosters in older people [54], have been
reported previously. Research shows a reduced risk of COVID-19 death among Australians
aged 65 years or older who received COVID-19 vaccine boosters [55].

4.4. Qualitative Analysis Findings

Our content analysis revealed that the most common reasons for intending to get a
booster were to reduce risk and increase protection, to treat boosters like annual influenza
vaccines, and to protect themselves due to age or comorbidities. These themes align
with findings from recent studies, which show that perceived personal protection and
social responsibility motivate booster acceptance [56–58]. However, the emergence of
treating boosters like an annual influenza vaccine has not been seen in the current literature.
Among those who were unsure or did not intend to vaccinate, the dominant reasons were
perceived vaccine ineffectiveness, the belief that boosters were unnecessary, and a lack
of trust in vaccination, while safety concerns were less prominent. Recent systematic
reviews have identified similar reasons with a common belief that vaccine boosters were
unnecessary [59,60]. Moreover, this aligns with recent studies showing that misinformation
and declining trust in health authorities have contributed to growing perceptions of limited
vaccine effectiveness [61–63]. The rise in disinformation and misinformation on mass media
and digital platforms has increased significantly over the last decade, negatively impacting
public opinion and people’s willingness to get vaccinated [64]. This rise in disinformation
on social media, coupled with reduced government-led counter-messaging, may have
amplified these perceptions despite robust evidence for vaccine safety and effectiveness.

4.5. Practical Implications

These findings highlight opportunities to inform public health strategies aimed at
improving COVID-19 booster vaccination uptake in Australia. Notably, only 9.4% of partic-
ipants reported awareness of bivalent COVID-19 vaccines, despite awareness being one of
the three strongest independent predictors of intention to receive annual boosters, although
the survey did not distinguish between specific vaccine formulations. The low reported
awareness of bivalent vaccine availability suggests a potential gap in public awareness and
highlights the importance of providing timely and accessible information about updated
vaccine formulations, eligibility criteria and recommended vaccination schedules.

Public health communication strategies could be tailored to address concerns about
vaccine effectiveness and the perceived necessity of recurring booster doses, particularly
among individuals who remain undecided about vaccination. Tailored communication cam-
paigns addressing vaccine effectiveness, safety and the necessity of ongoing boosters may
help address informational barriers. Public health authorities could consider integrating
clearer communication about vaccine availability and eligibility into existing adult immu-
nisation programmes. Primary care providers and other trusted healthcare professionals
could play an important role in communicating updated vaccination recommendations
and supporting informed decision-making, particularly among populations at increased
risk of severe COVID-19, including older adults and individuals with comorbidities.

Although these findings reflect vaccination intentions in January 2023, they may
provide insights for the development of communication strategies for recurring COVID-19
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vaccination and other adult immunisation programmes. However, given the cross-sectional
nature of the study, further research is needed to determine whether these communication
strategies translate into increased vaccination uptake.

4.6. Strengths of This Study

This study has several strengths. It represents one of the largest surveys (n = 2582)
examining predictors of COVID-19 booster intentions in Australia during the post-mandate
period. It integrates both qualitative and quantitative data, allowing for a more nuanced
understanding not only of who is hesitant but also of why. Free-text responses were
coded manually by one researcher and independently cross-checked by two others, with
discrepancies resolved by consensus, which strengthened the rigour and transparency of
the qualitative findings. Finally, this study provides a baseline measure of booster intention
at the precise point when Australia transitioned from emergency pandemic response to
long-term COVID-19 management, against which subsequent changes in intention and
uptake can be compared.

4.7. Limitations and Future Directions

There are several limitations to our study. First, the study relied on self-reported data,
which may be subject to selection, recall, or social desirability bias. Because the participants
were sampled from an existing commercial panel (Dynata) for online survey on mask
wearing, and protective behaviours related to COVID-19, and because the panel recruitment
was at the discretion of individuals who were invited for the survey, the likelihood of
selection bias for a nationally representative sample may be substantial, and we were not
able to evaluate the extent of such bias in this study. These could have led to either under-
or over-reporting of the information provided by the survey participants. Second, our
sample was not proportionally representative of the Australian population by state or
territory; the more populous states were under-represented, and the smaller jurisdictions
over-represented (Table 1), and results were not weighted to population benchmarks.
There were substantial differences when we compared the estimated prevalence on key
demographic characteristics in our study with those of the national estimates. For example,
according to the 2021 Census, 31.7% of Australians had at least one long-term health
condition, and 22.3% spoke another language in addition to English, and in our study, the
estimates, respectively, were 58.0% and 10.4%. In terms of tertiary education, according
to the 2021 Census, 66.2% of Australians were attending for university or higher degree
and 33.6% were attending vocational education (TAFE or private training providers), while
in our study 70.1% of participants were attending university or higher education, and
we have included those who were attending TAFE course as part of university or higher
education. A closer estimate between our study and that of national level can be on
whether the participant was born in Australia (21.3% in our study vs. 27.6% of Australians
were born overseas), which may be due to chance rather than any measure on sample
representativeness. This may limit the external validity and generalisability of our findings
at the national level. The study sample included a relatively high proportion of tertiary-
educated participants and individuals reporting comorbidities, which may not reflect the
broader Australian population. This potential selection bias should be considered when
interpreting and generalising the findings. Third, there may be residual confounding that
we were unable to identify in our study. Fourth, the question “If a booster is needed every
year, would you get it?” asked two dimensions—(i) whether a participant would get a
booster, and (ii) whether the participant would get it yearly. The wording of such double-
barrelled wording may have affected the validity of intention to receive a booster. It is
possible that more participants would have responded “Yes” if this question had asked, “If
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a booster is needed, would you get it?” Fifth, intention is an imperfect proxy for behaviour;
the gap between the 62.3% who intended to vaccinate and the approximately one in three
adults who received a booster during 2023 illustrates this directly. Sixth, participants were
recruited from a commercial online panel, which under-represents people with limited
digital access and may over-represent those willing to engage with health surveys. Seventh,
the data were collected in January 2023 and attitudes to COVID-19 vaccination have
continued to evolve; our findings should be read as a baseline for the transition to routine
COVID-19 vaccination rather than as a description of current intention. Nevertheless,
no national data on the determinants of booster intention have been published for 2026,
and the determinants identified here remain directly relevant to the targeted program
commencing in October 2026.

Future research could explore the effectiveness of specific interventions to increase vac-
cine acceptance and the long-term effects of COVID-19 vaccine hesitancy on public health
outcomes. Further studies could investigate the impact of cultural and political factors on
vaccine hesitancy, providing a more comprehensive understanding of the complex issue.

5. Conclusions
This study examined predictors of intention to receive an annual COVID-19 booster

among Australian adults in early 2023. Intention to vaccinate was strongly associated
with perceiving COVID-19 as more severe than influenza, believing the pandemic was not
over, perceiving vaccines as effective, that a bivalent vaccine was available, being older,
having comorbidities, and having received ≥3 prior COVID-19 vaccine doses. However,
despite generally high stated intention, actual booster uptake in 2023 and 2024 remained
low, and fewer than one in ten participants knew that a bivalent vaccine was available. Our
findings suggest that awareness of booster availability may be an important consideration
for future public health communication strategies. Further research is needed to determine
whether improving awareness translates into increased vaccination uptake. Strengthening
communication about new booster availability and directing it to the substantial minority
who are unsure, rather than to outright refusers, is likely to be a more efficient lever for
improving uptake in any recurring COVID-19 vaccination program. As funded COVID-19
vaccination narrows to higher-risk groups from October 2026, ensuring that eligible adults
know what is available to them, and when, will be central to maintaining protection.
Although these findings reflect attitudes in early 2023, they may inform future research
and programme planning by highlighting the importance of public understanding and
acceptance of recurring vaccination schedules. Further studies using contemporary data
are needed to assess preferences for different booster intervals and evaluate strategies to
support informed vaccination decisions and uptake.
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