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Objective: To assess and share learnings on the motivators and behavioural adherence

across sex and age to evolving strategies in public policy to prevent the spread of

SARS-CoV-2 at the end of a first COVID-19 wave and the beginning of a second

COVID-19 wave in Australia.

Design and Setting: A national longitudinal survey using a framework based on

evidence-based behaviour change models. The survey was administered to a national

sample representative across sex, age and location was undertaken at two time points:

May 1st to 5th, 2020, and July 1st to 7th, 2020.

Results: Overall 2,056 surveys were completed across the first and second rounds,

with 63% (1,296/2,056) completing both. Age range was 18–99 years (median 53, IQR:

34–64). Suboptimal physical distancing and self-quarantining if unwell/diagnosed was

reported in one in four respondents and not getting a test at onset of symptoms reported

in one in three. Those non-adherent to all three behaviours (19%, 60/323), were mainly

male, younger, lived in major cities and reported fewer concerns or motivators to change

behaviour. Overall, government lockdown measures were considered very important by

81% (835/1,032) and appropriate by 75% (772/1,029).

Conclusions: Prior to the suppression of a second COVID-19 wave, a significant

minority of Australians reported suboptimal behavioural adherence to vital policy

strategies to limit SARS-CoV-2 spread, mostly young adults and men. Successful wave

2 suppression required consistent communication from political and health leaders and

supportive public health and economic strategies. Additional lockdown and punitive
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strategies were needed in Victoria and were generally well-supported and adhered to.

To limit subsequent lockdown, this work reinforces the need for a mix of communication

around saving lives of the vulnerable, and other strategies targeting high risk groups,

facilitation of easy testing and minimisation of financial impacts.

Keywords: COVID-19, representative survey Australia, representative survey, public health behaviour,

health policies

WHAT IS ALREADY KNOWN?

• Governments globally have been forced to implement
extraordinary public health measures to control the spread
of disease and prevent significant loss of life, and these
interventions require substantial and sustained behaviour
change, and come at significant personal, psychosocial and
economic costs.

• If we are to be successful in containing SARS-CoV-2, we must
utilise evidence from behavioural sciences in order to optimise
policy adherence and create an environment which enables
and motivates that behaviour.

• The second COVID-19 wave in Australia has been controlled.
Daily cases at end of July were: 723 in Australia, 846 in
United Kingdom, and 1,377 in France. Mid-October it was 11
in Australia, 16,171 in UK and 25,068 in France. Australian’s
public health response succeeded by having the right balance
of government support and regulation—including a very strict
and well-tolerated regional stage-4 lockdown.

WHAT ARE THE NEW FINDINGS?

• We have self-reported Australian behaviours, knowledge,
motivations, and concerns around COVID-19 at two
important time points; after the first COVID-19 wave and at
the beginning of a second COVID-19 wave.

• Strategies to support behavioural adherence with policies to
limit SARS-CoV-2 spread included daily joint communication
from political and public health leaders, supportive economic
measures (e.g., financial income support schemes) and public
health strategies (e.g., free universally accessible testing
and healthcare).

• Most Australians were adherent but a small majority, mainly
men and young adults, did not adequately socially distance,
quarantine or test if unwell. In a geographically isolated
second COVID-19 wave, additional strict lockdown and
punitive measures were generally supported, adhered to and
were successful.

WHAT DO THE NEW FINDINGS IMPLY?

• Australia has now successfully reduced COVID-19 cases from
two waves of significant SARS-CoV-2 transmission, and the
world might benefit from the strategies applied.

• Behavioural research has a key role to play in assisting
government and informing the public on evidence based
strategies in the fight against COVID-19 moving forward.

STRENGTHS AND LIMITATIONS

• This research captured a large, representative sample of the
adult Australian population across age, sex, location, and
socioeconomic status.

• We have self-reported Australian behaviours, knowledge,
adherence to health measures, types of concerns, and
adherence motivators around COVID-19 at two important
time points; after the first wave and at the beginning of
a second wave, which was then successfully controlled and
lessons are applicable globally.

• The survey is based on established behavioural theories, and is
the Australian arm of the international iCARE survey which to
date has collected global comparative information from over
90,000 respondents in 140 countries.

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

• We also rely on self-reported behaviour, which
may have led to socially desirable traits being
over reported.

INTRODUCTION

The COVID-19 pandemic has had an unprecedented impact
of the lives of people around the world (1). Australia has had
experience with two waves of COVID-19 and reducing COVID-
19 cases successfully twice (2). Without effective treatment or a
vaccine, governments globally have been forced to implement
extraordinary public health measures to control the spread of
disease and prevent significant loss of life. These interventions
require substantial and sustained behaviour change, and come at
significant personal, psychosocial and economic costs (1). If we
are to be successful in containing SARS-CoV-2, we must utilise
evidence from behavioural sciences in order to optimise policy
adherence (3), and create an environment which enables and
motivates that behaviour (4).

Health behaviour models such as the “capability,”
“opportunity,” “motivation,” and “behaviour” model COM-
B and the Health Beliefs Model highlight important factors
influencing behaviour (3, 5–7). Examples of these factors
include: perceiving a personal threat; believing a behaviour is
effective to avoid that threat; possessing the capability to enact
the behaviour; and having an environment which enables that
behaviour. These factors may vary greatly across demographic
subgroups, leading to differing patterns of behaviour (8).
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However, we currently have limited empirical data for use in the
application of these models to COVID-19.

This study aims to understand the drivers of behaviour around
COVID-19, in order to better inform public health policies.
To do this we analysed two rounds of representative data
(2 months apart: early May and early July 2020) consisting of
self-reported behaviours, knowledge, motivations and concerns
around COVID-19 by Australians. The first survey round was 1
month after the first wave peak when Australia had successfully
reduced daily cases from a peak at 469 to 14 (2). The second
survey round was at the start of wave 2 when daily cases had
increased to 86 (and later reached a peak at 701 ∼1 month
later, mostly in the state of Victoria, before being successfully
reduced) (2). Supplementary Table 1 shows the public health
policies implemented in Australia around these times. Although
the second COVID-19 wave was predominantly localised within
Victoria, at the time of the second survey all other Australian
states and territories were on high alert anticipating the potential
rise in local cases.

This paper focuses on three key behavioural interventions
designed to limit the spread, including: physical distancing;
getting tested when symptoms develop; and self-quarantining.
We also examine the demographics, concerns and motivators
of subgroups, which are defined by varying levels of policy
adherence. In doing so we aim to provide insights into policy
strategies that will equip the public with the opportunity,
motivation and capability (5) to adhere to key behaviours needed
to control COVID-19.

METHODS

Recruitment for this longitudinal Australian survey occurred in
two rounds: a first survey round, May 1st to 5th, 2020, and
a second survey round, July 1st to 7th, 2020. Representative
national sampling using an online survey based on evidence-
based behaviour change models was conducted. Representative
sampling for key demographics of the Australian population was
done by sex, age, and residential location (see further below for
more detail).

This project is the Australian arm of the international iCARE
(International COVID-19 Awareness and Responses Evaluation)
study looking at people’s understanding, attitudes, beliefs and
actions towards COVID-19 (coronavirus/novel coronavirus)
which has to date collected over 70,000 surveys from 140
countries (8). The iCARE study is a multi-round cross-
sectional observational study of people’s awareness, attitudes,
and responses to the COVID-19 pandemic that is tagged to
national policy and case data. The study is led by the Montreal
Behavioural Medicine Centre (MBMC: www.mbmc-cmcm.ca)
in collaboration with a team of international collaborators. It
has received REB approval from the Comité d’éthique de la
recherche du CIUSSS-NIM (Centre intégré universitaire de santé
et de services sociaux du Nord-de-l’île-de-Montréal), approval #:
2020-2099 / 25-03-2020. The international survey recruitment
began on March 27th, 2020 (8). The Australian version of the
survey is identical to the international version with the addition

of four extra questions relevant to the Australian context. The
project below was considered by the Monash University Human
Research Ethics Committee and the committee was satisfied that
the proposal meets the requirements of the National Statement
on Ethical Conduct inHuman Research and has granted approval
(MUHREC Project ID: 24449).

Patient and Public Involvement
As part of the main iCARE study, there are a number
of community collaborators who provided input into the
development of the survey design, ensuring that the items are
relevant and appropriately worded, this is particularly critical
when developing a survey that has to be distributed across
multiple countries around the globe. To ensure the survey
was applicable and relevant to the Australian population, the
international iCARE survey was reviewed by the Monash
Partners Consumer and Carer group prior to the first round.
This involved two members paid for their time to identify text
that wasn’t clear or irrelevant to Australia, and recommend
alternative 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.

Participants and Sampling Strategy
The first survey round with two reminders recruited 1,005
people. The 2nd survey round, along with and two reminders
when needed, was sent to these 1,005 participants, yielding 648
repeat responses. New participants were then invited in another
two rounds, ensuring representativeness was maintained, with an
end total of 1,051 round two survey respondents.

This sample was captured by contracting an external
cross-panel market research provider to send invitations to
complete the online survey to ∼12,000 people, using a well-
established database and reimbursement in accordance with
ISO 26362 and industry requirements. Reimbursement was
delivered by post to a physical address, enhancing validation
of respondents and avoiding limitations of other panels that
reward via electronic means (increased numbers of professional
respondents, duplication within the panel and panellists that
reside outside of Australia). Participants aged 18 years and over,
who resided in Australia were invited to complete the online
study via targeted emails describing the content and estimated
duration of survey. Participants were consented online, after
reading the study purpose. To ensure broad representativeness,
demographics of the targeted sample were aligned with the
Australian Bureau of Statistics (ABS) population characteristics
(9). A representative sample is a subset of a larger group
and represents the same properties and proportion of a larger
population. Whilst this cannot be representative across all
population characteristics, it is a widely accepted approach
(10) and we aimed for this sample to be consistent with
the population proportions across sex, age, and residential
location (state/territory and remoteness area) (Table 1). After 4
days of recruitment, age, sex, and broad location of residence
(state/rurality) of participants were examined, and further
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TABLE 1 | Demographics of the participants who completed a round 1 survey (n = 1,005) and round 2 survey (n = 1,051) in Australia.

Australian

population

Round 1 Round 2 Total

(%) n (%) n (%) n (%)

Total surveys - 1,005 (100) 1,051 (100) 2,056 (100)

Sexs

Male 50 498 (49.6) 537 (51.1) 1,035 (50.3)

Female 50 499 (49.7) 507 (48.2) 1,006 (48.9)

Other 0 4 (0.4) 4 (0.4) 8 (0.4)

Missing - 4 (0.4) 3 (0.2) 7 (0.3)

Ages

18–29 22 90 (9.0) 266 (25.3) 356 (17.3)

30–39 18 192 (19.2) 168 (16.0) 360 (17.5)

40–49 16 161 (16.1) 154 (14.7) 315 (15.3)

50–59 16 202 (20.2) 165 (15.7) 367 (17.9)

60–69 14 191 (19.1) 132 (12.6) 323 (15.7)

70+ 17 168 (16.7) 166 (15.8) 334 (16.2)

Missing - 1 (0.1) 0 (0) 1 (0)

Location by state/territorys

NSW 31 287 (28.6) 285 (27.1) 572 (27.8)

VIC 25 302 (30.1) 399 (38.0) 701 (34.1)

QLD 20 205 (20.4) 194 (18.5) 399 (19.4)

SA 8 88 (8.8) 85 (8.1) 173 (8.4)

WA 10 93 (9.3) 73 (7.0) 166 (8.1)

TAS 2 16 (1.6) 13 (1.2) 29 (1.4)

ACT 2 8 (0.8) 0 (0) 8 (0.4)

NT 1 0 (0) 0 (0) 0 (0)

Missing - 6 (0.6) 0 (0) 6 (0.3)

Location by remoteness areas

Major Cities of Australia 72 775 (77.1) 835 (79.5) 1,610 (78.3)

Inner Regional Australia 18 156 (15.5) 152 (14.5) 308 (15.0)

Outer Regional Australia 8.2 60 (6.0) 57 (5.4) 117 (5.7)

Remote/very remote Australia 1.9 10 (1.0) 5 (0.5) 15 (0.7)

Missing - 4 (0.4) 2 (0.2) 6 (0.3)

Income

Top third 30 72 (7.2) 105 (10.0) 177 (8.6)

Middle third 30 435 (43.3) 456 (43.4) 891 (43.3)

Bottom third 30 356 (35.4) 304 (28.9) 660 (32.1)

Missing - 142 (14.1) 186 (17.7) 328 (16.0)

Education

University/Postgraduate

degree

52 609 (60.6) 185 (17.6) 795 (38.7)

TAFE Not asked 270 (25.7) na na

Secondary/high school 45 364 (36.2) 250 (23.8) 614 (29.9)

Primary school or less 3 19 (1.9) 20 (1.9) 39 (1.9)

Missing - 13 (1.3) 326 (31.0) 339 (16.5)

Living with other adults (18 years and over)

No other adults 134 (13.3) 119 (11.3) 253 (12.3)

1 adult 354 (35.2) 349 (33.2) 703 (34.2)

2 adults 362 (36.0) 371 (35.2) 733 (35.7)

3 or more adults 150 (14.9) 191 (18.2) 341 (16.6)

Missing 5 (0.5) 21 (2.0) 26 (1.3)

(Continued)
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TABLE 1 | Continued

Australian

population

Round 1 Round 2 Total

(%) n (%) n (%) n (%)

Living with children (under 18 years)

No children 731 (72.7) 768 (73.1) 1499 (72.9)

1–2 children 224 (22.3) 214 (20.4) 438 (21.3)

3 or more children 41 (4.1) 42 (4.0) 83 (4.0)

Missing 9 (0.9) 27 (2.6) 36 (1.8)

Primary job sector before

COVID-19

233 (22.5)

Professional 92 (8.9)

Manager 44 (4.3)

Technician or associate

professional

111 (10.7)

Clerical support worker 87 (8.4)

Service and sales worker 5 (0.5)

Skilled agricultural, forestry,

and fishery worker

21 (2.0)

Craft and related trades

worker

14 (1.4)

Plant and machine operator

and assembler

17 (1.6)

Elementary occupations 2 (0.2)

Armed forces occupations 243 (23.5)

Other 167 (16.1)

Missing 233 (22.5)

Response rate for new participants was 10% and 63% for repeated surveys (participants who did surveys in both rounds). Participant ages ranged between 18 and 99 years, with

median age of 49 years (IQR: 34–64).
sRepresentative sampling for key demographics of Australian population was done by sex, age, and residential location. Overall, there were n = 2,056 study surveys completed.

sampling was targeted to underrepresented groups to align with
population characteristics.

Setting
Postcodes were provided by survey participants and mapped to
the Australian Bureau of Statistics (ABS) remoteness areas using
ABS data cubes (11, 12). Postcodes were coded by socioeconomic
index for areas (SEIFA) (11, 12). Specifically, the index of
relative socioeconomic disadvantage (IRSD) was applied and
divided into five quintiles, from 1 (most disadvantaged) to 5
(most advantaged).

Data Analysis
Data screening ensured data usability and an integrity
script allowed discarding of surveys with <10% completion.
Descriptive statistics were calculated for key survey variables
for each of the two rounds of surveys. Regression analyses are
described below. Multicollinearity was tested by examining the
variance inflation factor (VIF) of all the variables included in the
regression models. Any variable whose VIF values were >5 were
further investigated for multicollinearity (13).

Longitudinal Survey Analyses
Mixed effects regression analyses were done with the individual
specified as random effects to account for repeated measures.

Mixed effects ordinal logistic regressions were then applied to
examine characteristics around likelihood of adhering to three
key behavioural interventions designed to limit the spread: (1)
physical distancing; (2) self-quarantining; and (3) getting tested
when symptoms develop. The dependent variable was likelihood
of adhering to the behaviour (4= extremely likely; 3= somewhat
likely; 2 = unlikely, and 1 = very-unlikely) and treated as
ordinal as it has a natural ordering. Ordinal logistic regression
requires the proportional odds assumption to bemet and this was
assessed using a likelihood-ratio test of whether the coefficients
are equal across categories [using omodel and brant, detail (14)].
When indicated, output from the ordinal logistic regressions
are displayed as proportional odds ratios. Independent variables
specified as fixed effects included: sex; age-group; area IRSD;
state; rurality; and education. Initial mixed effects regressions
examined these independent variables, and those with p < 0.2
were included in the final multivariate mixed effects regression.

Additional Analyses With the Cross-Sectional

Second Survey
The second survey had additional questions, which enabled
profiling of participants in regard to adherence of the three
public health behaviours promoted in Australia to limit SARS-
CoV-2 spread. These questions captured the likelihood of
adhering to: (1) physical distancing; (2) self-quarantining; and (3)
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getting tested when symptoms develop. Using this information,
adherence behaviour is displayed in a Sanskey diagram (15).
Then profiles of people with varying adherence were created
using these questions. The “adherent in all three measures” group
were the participants who responded “most-of-the-time” in all
three questions. The “non-adherent in at least one of the three
measures” group were those who didn’t respond “most-of-the-
time” in all three questions. The “non-adherent in all three
measures” group were those not responding “most-of-the-time”
in any of the three questions. The “non-adherence of ‘never”’
group were those who responded “never” to the three measures.

RESULTS

Participants
The first survey round was completed by n = 1,005 participants
and the second survey round by 1,051. Overall 2,056 surveys were
completed in both survey rounds 1 and 2, and 63% (1,294/2,056)
were longitudinal with 647 individuals completing both surveys.
Another 762 individuals completed one of the rounds of the
survey. The response rate was 10% overall and was 63% in those
providing longitudinal data.

Ages ranged from 18 to 99 years (median 53, IQR: 34–64).
Key demographics are shown in Table 1. Table 1 also shows
expected proportions in the general Australian population. The
sample obtained captured a large, representative sample of
the adult Australian population across age, sex, location, and
socioeconomic status.

Main Findings From the Longitudinal Surveys
Overall, we found the reported knowledge of Australian policies
was generally high, see Supplementary Table 2.

Table 2 show the reported policy adherence on behaviours
the government or health agencies recommended in response
to the COVID-19 pandemic, and the degree that each has been
adopted as reported by these survey participants in Australia. It
shows that the majority of Australians reported being adherent
“most of the time” for all policy recommended behaviours.
Adherence on public health policy regarding physical distancing,
self-quarantining and getting a test for COVID-19 are detailed
below, and profiles of those who are likely (or not) to report
adherence are also provided.

Physical Distancing
Not physically distancing most-of-the-time was reported in over
1-in-4 in both survey rounds with differences by sex and age: For
round 1, 27% men vs. 23% women (p > 0.05) and 38% under
30 years vs. 19% >30 years (p < 0.001); and for round 2, 31%
men vs. 26% women (p = 0.04) and 46% under 30 years vs.
31% >30 years (p < 0.001), see Figure 1 and Table 2. Mixed
effects multivariate regression confirmed that after adjusting for
time, age-group, location and education level, women had higher
odds for physical distancing (odds ratio 1.75, 95% confidence
interval 1.25–2.45) compared to men, see Table 3A. Generally,
older age groups displayed higher odds for physical distancing.
For example, compared to those aged 18–29 years: the odds ratio
for those 40–49 years was 3.27 (1.88–5.67); 50–59 years was 4.31

(2.49–7.45); 60–69 years was 8.33 (4.54–15.30), and; 70 years and
over was 8.69 (4.60–16.40).

Self-Quarantining
Figure 1 shows that in both rounds, sub-optimal policy
adherence was evident including not self-quarantining most-of-
the-time in 1-in-4 when unwell with large differences by sex: For
round 1, 29% men vs. 17% women (p < 0.01); and round 2, 36%
men vs. 16% women (p < 0.001). There also appeared to be some
differences by age: for round 1, 31% under 30 years vs. 23% >30
years (p = 0.12); and round 2, 34% under 30 years vs. 25% >30
years (p = 0.04). Mixed effects multivariate regression showed
no differences between rounds 1 and 2 when examining the
self-quarantine results. Mixed effects regression showed women
more likely to self-quarantine compared to men when unwell
(odd ratio 3.35; 1.87–5.99), see Table 3B. Generally, older age
groups displayed higher odds for self-quarantining. For example,
compared to those aged 18–29 years: the odds ratio for those
50–59 years was 3.20 (1.29–7.95), and; 70 years and over was
6.10 (2.09–17.84).

Testing
Figure 1 shows that having a test as soon as you have symptoms
(only asked in the second survey round) was also sub-optimal:
59% men vs. 72% women (p < 0.001) and 56% under 30 years vs.
68%>30 years (p= 0.01). Similar results were reported for seeing
a doctor or seeking a test if you have symptoms: 54%men vs. 73%
women (p < 0.001) and 50% under 30 years vs. 66% >30 years
(p = 0.001). Mixed effects multivariate regression showed that
after adjusting for time, age-group and education level, women
had higher odds, compared to men, see a doctor or seek a test if
symptomatic (2.25; 1.51–3.45), seeTable 3C. As with the physical
distancing and self-quarantining results reported above, there
was a general trend for higher odds ratios in the older age groups
(compared to the youngest group of 18–29 years) and this was
significant for those 60–69 years with 3.09 (1.44–6.61), and; 70
years and over with OR 3.58 (1.81–7.07).

Multicollinearity
In all the regressions mentioned below, all independent variables
had VIFs that were <1, indicating minimal multicollinearity.

Main Findings Arising From the Additional Questions

in the Round Two Survey

Profiles of Adherence
In the second round of the survey, 323 participants responded
to all three key public health measure items: physical distancing,
self-quarantining and getting tested, see Figure 2. The remaining
participants responded “not applicable” to at least one of
these questions and were excluded for the subgroup analyses.
Subgroups were then generated across levels of adherence. There
were 57% (185/323) in the “adherent in all threemeasures” group,
and 43% (138/323) in the “non-adherent in at least one of the
three measures” group. There were 19% (60/323) in the “non-
adherent in all three measures” group. There were 2.5% (8/323)
in the “non-adherence of ‘never”’ group. Supplementary Table 4

shows the demographics of these groups.
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TABLE 2 | Policy adherence on behaviours the government or health agencies recommended in response to the COVID-19 pandemic, and the degree that each has been adopted as reported by participants in

Australia.

Round 1 (n = 1,005) Round 2 (n = 1,056)

Total Most of the

time

Some of the

time

Seldom Never Total Most of the

time

Some of the

time

Seldom Never

n (%) n (%) N (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Hand washing with soap and water

for 20 s

992 (100.0) 773 (77.9) 163 (16.4) 40 (4.0) 16 (1.6) 1,034 (100) 749 (72.4) 209 (20.2) 57 (5.5) 19 (1.8)

Using hand sanitizer 980 (100.0) 460 (46.9) 326 (33.3) 141 (14.4) 53 (5.4) 1,031 (100) 562 (54.5) 344 (33.4) 92 (8.9) 33 (3.2)

Coughing/sneezing into your elbow 947 (100.0) 666 (70.3) 169 (17.8) 59 (6.2) 53 (5.6) 1,005 (100) 731 (72.7) 170 (16.9) 67 (6.7) 37 (3.7)

Wearing a face mask every time you

go out of your home***

947 (100.0) 107 (11.3) 79 (8.3) 126 (13.3) 635 (67.1) 1,009 (100) 83 (8.2) 109 (10.8) 160 (15.9) 657 (65.1)

Wearing a face mask on public

transport or crowded areas***

- - - - - 727 (100) 115 (15.8) 73 (10.0) 89 (12.2) 450 (61.9)

Staying at least 1.5–2m away from

other people

971 (100.0) 729 (75.1) 169 (17.4) 42 (4.3) 31 (3.2) 1,031 (100) 734 (71.2) 213 (20.7) 63 (6.1) 21 (2.0)

Staying/working at home rather than

going to work or school

703 (100.0) 471 (67.0) 92 (13.1) 47 (6.7) 93 (13.2) 678 (100) 344 (50.7) 126 (18.6) 57 (8.4) 151 (22.3)

Avoiding getting take-out food or

delivery

877 (100.0) 289 (33.0) 181 (20.6) 183 (20.9) 224 (25.5) 902 (100) 230 (25.5) 169 (18.7) 199 (22.1) 304 (33.7)

Avoiding all social gatherings (large

and small)

953 (100.0) 768 (80.6) 105 (11.0) 43 (4.5) 37 (3.9) 959 (100) 460 (48.0) 271 (28.3) 129 (13.5) 99 (10.3)

Avoiding any non-essential travel 931 (100.0) 734 (78.8) 123 (13.2) 47 (5.0) 27 (2.9) 944 (100) 618 (65.5) 174 (18.4) 81 (8.6) 71 (7.5)

Avoiding using public transportation

(except essential service workers)

678 (100.0) 499 (73.6) 79 (11.7) 46 (6.8) 54 (8.0) 594 (100) 355 (59.8) 121 (20.4) 65 (10.9) 53 (8.9)

Limiting public transport use to allow

for physical distancing

- - - - - 595 (100) 342 (57.5) 114 (19.2) 63 (10.6) 76 (12.8)

Self-quarantining if you have or

believe you have the virus

395 (100.0) 301 (76.2) 43 (10.9) 24 (6.1) 27 (6.8) 373 (100) 271 (72.7) 39 (10.5) 39 (10.5) 24 (6.4)

Self-isolating if you have been in

contact for over 15min with others

who are awaiting test results

- - - - - 343 (100) 220 (64.1) 51 (14.9) 35 (10.2) 37 (10.8)

Self-quarantine at home if you have

symptoms and are awaiting a

COVID-19 result

- - - - - 416 (100) 296 (71.2) 60 (14.4) 29 (7.0) 31 (7.5)

Self-quarantine if you have had close

contact with a confirmed case

- - - - - 379 (100) 248 (65.4) 63 (16.6) 33 (8.7) 35 (9.2)

Having a test as soon as you have

symptoms

- - - - - - 397 (100) 258 (65.1) 60 (15.1) 37 (9.3) 42 (10.6)

See a doctor or seek a test if you

have symptoms

- - - - - - 469 (100) 293 (62.5) 75 (16.0) 47 (10.0) 54 (11.5)

Round 1 surveys were completed during May 1st to 5th, 2020; and round 2 surveys completed during July 1st to 7th, 2020.

***Not government policy in Australia at that time.
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FIGURE 1 | Proportion of Australians in May (round 1) and July (round 2) reporting non-adherence to physical distancing (at least 1.5m away from other people),

self-isolation when unwell (you have or think you have the virus) and having a test as soon as you have symptoms. Most-of-the-time responses provided to the

question on: physical distancing was 73.1% (95% CI: 71.1–75.0); self-quarantining when unwell was 74.3% (95% CI: 72.4–76.1), and; having a test as soon as you

have symptoms was 65.0% (95% CI: 60.1–69.7). *Significant difference between groups (p < 0.05).

In the “adherent in all three measures” group, 54% (99/185)
were women and 70% (129/185) were aged 40 years and
over (Supplementary Table 3A). In the people who indicated
“non-adherence in at least one of the three measures,” 64%
(88/138) were men and 65% (42/138) were aged under 40 years
(Supplementary Table 3B). In the “non-adherent in all three
measures,” 75% (45/60) were men and 70% (42/60) were aged
under 40 years (Table 3C). In those who responded “never” in
each question, all (8/8) were men and 63% (5/8) were aged under
40 years, and the remaining 37% (3/8) were aged between 40 and
59 years (Supplementary Table 3D).

Supplementary Table 5 shows the concerns reported by
the above adherent profile groups, and the overall round 2
participants (n = 1,051). Those in any of the “non-adherent”
groups reported much lower concerns than those in the
“adherent” group.

Supplementary Table 6 shows the things that would convince
participants to practice social/physical isolation or distancing
reported by round 2 participants (n = 1,051) and by the
above adherent profile groups. Those “non-adherent in all three
measures” reported very few strategies that would motivate them
to adhere.

Reported attitudes on importance (Supplementary Table 7A)
and severity (Supplementary Table 7B) of government measures
to reduce COVID-19 spread, show that 81% (835/1,032)
considered these “very important.” In those adherent in all
three questions, 91% (164/181) considered these “very important,
compared with 22% (13/59) in those who indicated “non-
adherent in all three measures.” Overall 75% (772/1,029)
considered the severity of government measures “about right,”
while only 5% (51/1,029) considered government measures “too

strict.” In those who indicated adherence to all three questions,
only 1.6% (3/183) considered measures “too strict,” compared
with 22% (13/60) among those in the “non-adherent in all three
measures” group.

Participants were also asked to list barriers to having a
COVID-19 test (Supplementary Table 8). The most commonly
cited responses were “having to request your contacts to isolate”
(21%), “having to isolate until results return (20%), “don’t know
where to get a test” (15%), and “inconvenience of obtaining a test”
(15%). Compared to those who were adherent in all three key
behaviours, those who were non-adherent in all three behaviours
were more likely to be deterred by “inconvenience in obtaining a
test” (22 vs. 12%).

Information Sources
Figure 3 shows the majority of participants sourced information
from conventional media sources, including 50% of people
utilising the public broadcaster, the Australian Broadcasting
Corporation (ABC). In round 1, 74% of the population sourced
information from the national leader, making it the second most
popular source of information after conventional media sources.
However, in round 2, “local health authorities and government”
were the second most popular source of information, being
utilised by 73% of respondents. Young people were more likely
to report using other media sources such as social media.

DISCUSSION

The COVID-19 pandemic continues to have major health,
psychosocial and economic impacts (1, 16), with Australia
having successfully reduced cases following two waves, the
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TABLE 3A | Regression analyses: Physical distancing by staying at least 1.5–2m away from other people.

Outcome Independent variable N Univariate MultivariateB

OR 95% C p-value OR 95% C p-value

Lower Upper Lower Upper

Physical

distancing

Time Round 1 971 1.18 0.91 1.52 0.21

Round 2 1,031 (ref) - - -

Gender Men 1,008 (ref) - - - (ref) - - -

Women 980 1.56 1.10 2.20 0.01* 1.75 1.25 2.45 <0.01*

Age group 18–29 yo 344 (ref) - - - (ref) - - -

30–39 yo 343 0.90 0.55 1.49 0.69 0.89 0.54 1.47 0.56

40–49 yo 305 3.29 1.89 5.71 <0.01* 3.27 1.88 5.67 <0.01*

50–59 yo 361 4.30 2.49 7.43 <0.01* 4.31 2.49 7.45 <0.01*

60–69 yo 319 8.44 4.64 15.32 <0.01* 8.33 4.54 15.30 <0.01*

70 yo and over 329 8.53 4.60 15.83 <0.01* 8.69 4.60 16.40 <0.01*

IRSD quintile (poorest) 1 309 (ref) - - -

2 373 1.17 0.77 1.54 0.62

3 428 1.12 0.71 1.38 0.97

4 404 0.83 0.54 1.15 0.26

(richest) 5 483 1.05 0.71 1.35 0.89

Major Cities Other 435 (ref) - - - (ref) - - -

Major Cities 1,567 0.61 0.39 0.93 0.02* 1.03 0.69 1.56 0.94

Major States NSW 556 (ref) - - -

VIC 680 1.06 0.81 1.34 0.74

QLD 391 0.91 0.70 1.24 0.64

Other 375 1.38 0.86 2.34 0.32

Highest edu Secondary or less 629 (ref) - - - (ref) - - -

College / University 1,337 0.72 0.49 1.04 0.07 1.08 0.77 1.53 0.68

Outcome has categories of: 4 = most of time; 3 = some of time; 2 = seldom, and; 1 = never.
B Independent variables in the multivariate model are: sex, age-group, rurality, and highest education.

second one focused in one state (Victoria) (2). Public health
policies and behavioural change remain our primary defence
(4). Here we report COVID-19 related attitudes, knowledge,
concerns, and behaviours in Australia after suppression of
the first wave (survey round 1) and 2 months later at the
beginning of the second wave (survey round 2). Timing of
the second survey round is important because the COVID-
19 wave 2 was subsequently localised to Victoria, yet at the
time of the second survey all areas in Australia were anxiously
anticipating potential increases in cases, which might account
for why our survey data didn’t produce differential results when
broken down by state. Overall, we found that knowledge of
Australian policies was generally high, yet one in four reported
non-adherence to physical distancing and self-quarantining, and
one in three to testing when unwell. This likely accounts for
the community transmission causing wave 2 following cases
contracted from returned travellers in quarantine at city hotels
especially in Victoria (2, 17). Understanding those for which
adherence was lower, is crucial for designing additional and
future strategies, and as seen globally, in Australia this was males
and young people. Those who were non-adherent to all three
policy measures reported fewer COVID-19 related concerns

and were less likely to respond to behavioural motivators such
as education and to regulatory, punitive measures. Overall
interpretation from the Australian data is consistent with the
evidence on what to do to promote adherence during pandemics
(18) that education, consistent messaging, addressing concerns
and motivators and providing support are all critical for
behaviour change (3, 5–7), which then controlled the second
wave. However, given persistent limited adherence largely in
young adults and men, a geographically focused second wave
required lockdown restrictions with threats of punitive outcomes.
In the context of consistent communication, financial support
and free healthcare, restrictive and punitive measures were
generally supported and accepted as not overly restrictive and the
second wave was controlled.

Behavioural and social sciences provide vital insights to
enable and support behaviour change (1, 4, 19, 20). Behavioural
adherence to viral spread prevention policies, can be understood
through established behaviour change theories such as capability,
opportunity and motivation (COM-B) and the Health Beliefs
model (HBM) (3, 5–7). Examples from the data on those
that are less adherent that are consistent with these models
included: greater concerns of not having enough money for
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TABLE 3B | Regression analyses: Self-quarantining if you are unwell (i.e., if you have or believe you have the virus).

Outcome Independent variable N Univariate MultivariateB

OR 95% C p-value OR 95% C p-value

Lower Upper Lower Upper

Self-

quarantining if

you have or

believe you

have the virus

Time Round 1 395 1.41 0.88 2.21 0.13 1.26 0.81 1.95 0.31

Round 2 373 (ref) - - - (ref) - - -

Gender Men 416 (ref) - - - (ref) - - -

Women 347 3.61 1.97 6.63 <0.01* 3.35 1.87 5.99 <0.01*

Age group 18–29 yo 145 (ref) - - - (ref) - - -

30–39 yo 161 0.49 0.23 1.03 0.07 0.50 0.24 1.06 0.07

40–49 yo 117 1.45 0.63 3.33 0.38 1.37 0.59 3.17 0.47

50–59 yo 126 3.16 1.29 7.72 <0.01 3.20 1.29 7.95 0.01*

60–69 yo 106 2.74 1.11 6.74 <0.03 2.25 0.91 5.60 0.08

70 yo and over 113 6.55 2.31 18.60 <0.01* 6.10 2.09 17.84 <0.01*

IRSD quintile (poorest) 1 120 (ref) - - -

2 146 0.98 0.39 2.46 0.78

3 160 1.20 0.49 2.96 0.97

4 145 0.86 0.76 2.17 0.42

(richest) 5 196 1.59 0.32 3.91 0.53

Major Cities Other 140 (ref) - - - (ref) - - -

Major Cities 628 0.52 0.25 1.11 0.09 0.84 0.40 1.73 0.62

Major States NSW 230 (ref) - - -

VIC 271 1.01 0.51 2.02 0.80

QLD 130 0.80 0.35 1.85 0.70

other 137 0.88 0.39 2.02 0.90

Highest edu Secondary or less 226 (ref) - - -

College / University 525 0.69 0.39 1.23 0.21

Outcome has categories of: 4 = most of time; 3 = some of time; 2 = seldom, and; 1 = never. B Independent variables in the multivariate model are: survey round, sex, age-group,

and rurality.

food and rent (capability [COM-B]) or accessing COVID-19
testing [perceived barriers (HBM), opportunity (COM-B)];
lower perceived risk from COVID-19 [perceived susceptibility
(HBM), motivation (COM-B)]; and lower perceived importance
of government measures [perceived severity (HBM), motivation
(COM-B)]. These aspects can be leveraged to develop
appropriate intervention plans for future potential waves of
COVID-19 infections.

Behaviour is underpinned by knowledge, attitudes and beliefs
(3, 5–7). To change behaviour, policies need to influence
knowledge, attitudes and beliefs and provide the opportunity,
capability and motivation to change. Diverse policy approaches
include education, incentives and enablers and regulation
focused on physical distancing, isolating when unwell or
diagnosed and testing if unwell, all vital in slowing the spread
of COVID-19. In most countries, including Australia, these
policy approaches have been largely successful through consistent
messaging, addressing concerns and motivators, and providing
support for behaviour change (see Supplementary Table 2).
However, during a crisis such as the beginning of the second
wave, these were not been sustainably achieved through
individual behaviour alone. In the state of Victoria, border
control, regulated strict extended lock downs and punitive

measures were needed, in addition to vigorous contact tracing
and testing. Additional extensive policy measures implemented
included: individual and business financial support, free
universally accessible testing and healthcare, reimbursement to
cover testing time and sick leave for self-quarantine. Over 70%
supported government policies and felt they were appropriate
with very few public protests (21). The second COVID-19 wave
was later successfully controlled bringing locally acquired cases
down from 701/day to 28/day in 6 weeks, and to zero in another
6 weeks (2).

To prevent further waves and lockdowns, optimising
behavioural policy adherence is critical.

Regarding physical distancing policy adherence, we report
that one in four Australians, especially young adults and men,
do not adequately adhere to relevant policies, aligned with
other COVID-19 (22, 23), and prior pandemic studies (24).
Modelling suggests that 90% of the Australian population needs
to physically distance, whilst viral control is not possible with
70% adherence, even with concomitant case isolation (25). Here,
knowledge on physical distancing policies were high; however,
attitudes and beliefs were problematic in young adults and
young men, with non-adherers endorsing few of the concerns
and motivators to change within the survey, highlighting the
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TABLE 3C | Regression analyses: Having a test as soon as you have symptoms (top) and see a doctor or seek a test if you have symptoms (bottom).

Outcome Independent variable N Univariate MultivariateB

OR 95% CI p-value OR 95% CI p-value

Lower Upper Upper Lower

Having a test

as soon as

you have

symptoms

Gender Men 209 (ref) - - - (ref) - - -

Women 185 2.40 0.98 5.95 0.06 1.76 1.13 2.73 <0.01*

Age group 18–29 yo 99 (ref) - - - (ref) - - -

30–39 yo 82 0.55 0.32 0.94 0.03* 0.54 0.31 0.92 0.03*

40–49 yo 62 1.73 0.89 3.37 0.11 1.65 0.83 3.27 0.16

50–59 yo 56 2.14 1.04 4.40 0.04* 2.08 1.00 4.30 0.05

60–69 yo 41 2.62 1.11 6.17 0.03* 2.17 0.91 5.22 0.08

70 yo and over 57 3.56 1.59 7.94 <0.01* 3.37 1.47 7.60 <0.01*

IRSD quintile (poorest) 1 59 (ref) -

2 73 0.75 0.30 1.92 0.54

3 83 1.01 0.41 2.46 0.99

4 87 1.02 0.42 2.47 0.99

(richest) 5 95 1.15 0.47 2.78 0.82

Major Cities Other 73 (ref) - - - (ref) - - -

Major Cities 324 0.66 0.38 1.14 0.14 0.89 0.46 1.73 0.73

Major States NSW 98 (ref) - - -

VIC 166 1.14 0.69 1.88 0.61

QLD 70 1.04 0.56 1.92 0.90

other 36 1.38 0.70 2.71 0.35

Highest edu Secondary or less 105 (ref) - - -

College / University 278 0.89 0.55 1.42 0.62

See a doctor

or seek a test

if you have

symptoms

Gender Men 264 (ref) - - -

Women 202 2.28 1.55 3.56 <0.01* 2.25 1.51 3.45 <0.01*

Age group 18–29 yo 111 (ref) - - - (ref) - - -

30–39 yo 91 0.85 0.51 1.41 0.52 0.89 0.55 1.51 0.69

40–49 yo 71 1.76 0.97 3.21 0.06 1.75 0.94 3.24 0.08

50–59 yo 67 1.42 0.79 2.57 0.24 1.46 0.80 2.67 0.21

60–69 yo 53 3.14 1.49 6.63 <0.01* 3.09 1.44 6.61 <0.01*

70 yo and over 76 3.30 1.70 6.40 <0.01* 3.58 1.81 7.07 <0.01*

IRSD quintile (poorest) 1 81 (ref) - (ref) -

2 96 1.62 0.77 2.49 0.29 1.58 0.84 2.96 0.14

3 83 2.33 0.94 3.25 0.12 1.72 0.85 3.45 0.10

4 96 1.63 0.75 2.38 0.29 1.48 0.79 2.76 0.20

(richest) 5 113 2.58 1.03 3.24 0.08 1.93 0.97 3.84 0.05

Major Cities Other 95 (ref) - - -

Major Cities 374 0.81 0.51 1.29 0.38

Major States NSW 117 (ref) - - -

VIC 182 1.05 0.66 1.66 0.83

QLD 88 0.92 0.53 1.58 0.76

other 82 1.09 0.61 1.93 0.78

Highest edu Secondary or less 115 (ref) - - -

College / University 339 0.90 0.58 1.40 0.65

Only asked in the second survey round. Outcome categories of: 4 = most of time; 3 = some of time; 2 = seldom, and; 1 = never. B Independent variables in the multivariate models

are those with outputs shown.

potential need for regulatory measures in a subgroup of the
population. This aligns with the reported strong community
support for government policies and general support for the
severity of current government regulations in Australia (21, 26).

Perceptions of a lack of policy importance or undue severity
were most prominent among those who did not adhere to
physical distancing, self-quarantine and testing if unwell, which is
consistent with the reported lack of concerns around COVID-19.
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FIGURE 2 | Responses to three key public health measure on physical distancing, self-quarantining, and getting tested. These three measures were available from

n = 323 participants in round 2. Those “adherent in all three measures” (57%; 185/323) responded “most-of-the-time” in all three questions. “Non-adherent in at least

one measure” were 43% (138/323). “Non-adherent in all three measures” were 19% (60/323). A small group responded “never” in each question (2.5%; 8/323).

Self-quarantine when unwell or COVID-19 positive, when
returning from overseas travel, after potential contact with a
known case, or if testing positive, is crucial to contain COVID-
19 (27). While it is intuitive to quarantine when unwell, it
remains equally important in other scenarios, particularly as
we learn more about significant levels of pre-symptomatic
(28) and asymptomatic (29) transmission. Even limited non-
adherence can lead to widespread community transmission,
as seen through reports of “super-spreaders” (30, 31). Indeed
Australia’s outbreak appears, on genomic testing, to have come
from a single family of four returning from overseas (32). In
light of this, reported high-levels of non-adherence to self-
quarantining are very concerning. Despite being aware of policy
recommendations and being concerned about infecting others,
nearly a quarter of older people and a third of younger people
and men, reported non-adherence to self-quarantining in both
rounds of the survey. This is consistent with recent data collected
by the Australian Defence Force through door-knocking, with
reports that one in four people with confirmed infection, were
not at home despite being instructed to quarantine (33). The
factors underpinning quarantining non-adherence are likely
complex and multifactorial. Motivation to quarantine may be
affected by a poor risk perception (34), optimism bias (35), and
high levels of concern in young people about being socially
isolated. Furthermore, individuals may have reduced capability
to self-quarantine due to the economic costs, and fears over job
security (36). In order to mitigate any financial barriers to self-
quarantining and testing, policy makers have since introduced
a $1,500 payment to those who test positive, and $300 for
Victorians who can’t work while they’re awaiting test results.

This policy is supported by research from Israel suggesting that
financial compensation can significantly improve COVID-19
quarantine adherence (37).

With regards to testing behaviours, in the midst of the July
second COVID-19 wave, one third of our respondents were non-
adherent to testing at the onset of symptoms. A concurrent,
non-representative survey found non-adherence to be as high
as 55% (38). Our findings appear consistent with reports that
30% of international travellers refused to be tested in Australia’s
quarantine hotels (39). Testing is vital in case identification,
quarantine and contact tracing, especially as COVID-19 can be
asymptomatic (40). On average, each person has around 9 close
contacts (41). With every day that an individual delays getting
tested after developing symptoms, the number of contacts for
tracing and viral spread increases. A recent study found that a
delay in testing of 3 days or more, would render even the most
efficient contract tracing regimes unable to bring the R0 (effective
reproduction number) below one (40). There is evidence that
contact tracing in Victoria was overwhelmed, a key driver for
the government to implement stage 4 lockdown (42). There are
many factors that may underpin suboptimal testing adherence.
Testing is free for everyone in Australia, residents and non-
residents, so cost was not a factor. Among our participants, the
most commonly cited concern about getting tested was “having
to ask contacts to self-isolate.” This may point to the role of social
stigma (43) adversely impacting motivation to be tested, as has
been reported across Asia (44). Similarly, individuals’ capability
to be tested may be reduced by poor communication (45) about
testing locations and inconvenience of getting to a test site. Sites
for testing were increased over time, now with over 190 across
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FIGURE 3 | Where Australians get their information (n = 2,056). *Not asked in round 1 (May 2020). The majority reported sourcing information from conventional

media, and this included ABC specific broadcasting for 50%.

the state of Victoria, and are a mix of pop up sites in high
risk areas, walk-in, drive through, primary care, pathology, and
hospital based with wait times available online. Additionally, a
more recent option is “call-to-test” where in home testing is
provided for those experiencing injury, health, mobility or other
issues that impede their ability to leave home or their careers.
At times in identified high risk areas, there was also door to
door testing offered. Whilst testing is free to all residents and
non-residents there are financial burdens associated with missing
work and self-quarantining particularly for young people, who
are more likely to be part of the casual workforce without access
to sick leave (36). Hence government policies implemented in the
second COVID-19 wave, which provided financial compensation
for individuals/parents/carers of those getting tested and staying
home, were probably important. This included (Aus $450)
for testing and staying home whilst waiting for a result, as
well as funding pandemic leave at normal pay for 2 weeks
for those not able to access sick leave (e.g., casual workers,
self -employed). Pandemic leave was available for a number
of situations including: symptoms consistent with COVID-19,
and isolating as a close contact of a suspected/known case
of COVID-19.

To guide targeted policy interventions, we analysed survey
responses by varying levels of adherence to our three key

behaviours; physical distancing, self-quarantining and getting
tested. Those who were non-adherent to all three measures,
were more likely to be younger, male and liver in major cities.
These trends are consistent with behavioural data from previous
pandemics (24) and may speak to the role of risk perception
in enacting behaviour change, as theorised in the Health Beliefs
model (5). For example, during the SARS outbreak in 2003,
women and older people were more likely to perceive themselves
as high risk, and also more likely to adhere to behavioural policies
such a quarantine (34). Similarly, our data shows that those
who were non-adherent across all three behaviours reported
significantly lower concerns around COVID-19, were more likely
to consider government measures ineffective or too “strict,”
than those who were adherent across all three behaviours.
To increase adherence in this group, local health authorities
and government should focus on emphasising the risks and
consequences of contracting SARS-CoV-2. Those who were non-
adherent in all three behaviours, were also far less responsive
to common motivators of policy adherence (e.g., education and
punitive measures). The exception to this, was a significant
proportion of non-adherent individuals who reported that they
would be motivated by information showing how their actions
saved lives. Interestingly, research from the United Kingdom and
Germany has found that inducing empathy for society’s most
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vulnerable increases behavioural adherence during the COVID-
19 pandemic, and presents a potential strategy for government
messaging to a group which is otherwise difficult to target (46).
Potentially engaging role models, emphasising social norms (the
majority who do adhere) may be useful (1); however, these
findings also emphasise that for the small majority, government
regulation and punitive measures remain important (1). This is
akin to public health approaches such as in smoking, and driving
behaviours which involve education, incentives and regulation.

The interpretation from the Australian data is that education,
consistent messaging, addressing concerns and motivators and
providing support are all critical for behaviour change. However,
in the context of an escalation in cases, as in the Australian second
COVID-19 wave, restrictions with threats of punitive outcomes,
are likely to have a role and that if these occur in the context
of widespread education, consistent targeted messaging, financial
support for the vulnerable populations, then they are reasonably
well-tolerated, seen to be fair and not overly restrictive.

Strengths and Limitations
This research captured a large, representative sample of the
adult Australian population across age, sex, location, and
socioeconomic status. The survey questionnaire was based on
established behavioural theories and we were able to compare
findings at two separate time points. As the Australian arm of
the international iCARE survey, our data can be subsequently
compared with other countries. Our survey was only available
in English, which will have led to an underrepresentation of
ethnic groups. There is also no data on subgroups such as single
mothers, at higher risk of economic and psychosocial stressors.
As the survey was voluntary, our sample may be prone to
selection bias. We also rely on self-reported behaviour, which
may have led to socially desirable traits being over reported
(social desirability bias) (47); however, this may be mitigated
by the anonymity of survey responses. Only 323 completed
the provided responses to three key public health measures on
physical distancing, self-quarantining and getting tested as for
many, self-quarantine, and testing had not been indicated.

CONCLUSION

Australia is emerging from a second wave of COVID-19, with
Victoria worst affected and currently in stage four lockdown. This
nationally representative survey examined adherence to three key
behaviours critical to limiting the spread of COVID-19, as key
targets for health policy. In both May and July 2020, adherence
to key policies was suboptimal; one in four reported being non-
adherent to physical distancing and self-quarantining and one
in three people reported non-adherence to getting tested when
unwell. Modelling suggests that these levels of adherence are
inadequate to contain SARS-CoV-2, in the absence of lockdown
conditions and these must be effectively addressed if further
waves are to be avoided. Despite the majority of the population
being adherent to public health behaviour changes, those who
were non-adherent to all three policies were more likely to be
male, younger and live in major cities. Sub-optimal adherence in
young people and males is likely driven by poor risk perception

and an inadequate concerns and beliefs in the importance of
government policy, necessary to overcome the psychosocial,
and economic costs of adherence. Communication strategies
should focus on emphasising the personal risks of contracting
COVID-19, and evoking empathy for society’s most vulnerable.
Support strategies need to minimise inconvenience and costs
of policy adherence. Finally, sustained payments for those in
quarantine and getting tested may be useful to remove barriers
to adherence in groups that are financially vulnerable. Where
these policies fail, poor risk perception and adherence will need
to be mitigated through government punitive measures such as
regulation and fines. Overall, our research emphasises the need
to change community to behaviour to avoid further lockdowns
and associated physical, social, and economic costs.
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