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Abstract

Objective: To investigate coronavirus disease 2019 community transmission
concerns and adherence to social distancing and hygiene practices across metro-
politan, regional, rural and remote areas in Australia.

Design: Cross-sectional online survey of Australian adults conducted between
April and May 2020 through convenience snowball sampling.

Setting: A range of locations across all states and territories of Australia.
Participants: Six hundred and seventy-seven Australian adults, of which 78.8%
lived outside of a metropolitan area.

Main outcome measures: Perceived threat of coronavirus disease 2019; social
distancing guidelines and adherence; infection concerns; hygiene practices; fre-
quency of leaving the house; impact of coronavirus disease 2019 on day-to-day
life.

Results: Almost all respondents perceived the threat of the coronavirus disease
2019 pandemic was serious. There were high levels of support for the Australian
Government's social distancing guidelines, although the perception that social
distancing guidelines in participants’ communities were ‘too strict’ increased
with remoteness area classification. Most respondents reported adherence with
Australian Government social distancing guidelines. There was an association be-
tween remoteness and risk perception, with non-metropolitan respondents more
likely to feel safe when leaving the house. However, there was no association
between geographical remoteness and self-reported adherence with Australian
Government social distancing guidelines.

Conclusions: This study provides an important initial insight into Australian
perceptions and behaviours relating to the coronavirus disease 2019 pandemic,
and how perceptions and behaviours varied by geographical remoteness. The
geographical remoteness of communities should be considered by policy makers
to ensure effective communication with the Australian public regarding corona-
virus disease 2019 and ongoing adherence with preventative health behaviours.
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1 | INTRODUCTION
1.1 | World Health Organisation and

global response to COVID-19

The novel coronavirus disease 2019 (COVID-19) is a
highly infectious, severe respiratory disease, which was
first detected in December 2019 in the city of Wuhan in
the Hubei province of mainland China.! On 30 January
2020, the World Health Organisation (WHO) Emergency
Committee (International Health Regulations [2005]
Emergency Committee) reached a consensus that the
outbreak constituted a ‘Public Health Emergency of
International Concern’. The resulting Situation Report?
outlined strategic objectives for the response including
widespread rapid identification, contact tracing, diagnosis
and management of cases, infection prevention and con-
trol in health care and community settings, implementa-
tion of health measures for travellers, awareness-raising
in the population and risk communication.

Coronavirus disease 2019 was declared a global pan-
demic by the WHO on 11 March 2020.” By the end of June
2020, there were over 10 million confirmed cases and over
500 000 reported deaths worldwide, with 7767 confirmed
cases and 104 recorded deaths in Australia.*

In the absence of a vaccine and readily available
treatments, the COVID-19 pandemic saw governments
implement a range of public health strategies to reduce
community transmission. The most significant of these
strategies was the establishment of social distancing reg-
ulations and restrictions on gatherings that were enforced
to varying degrees in different countries.’ This occurred
in addition to widespread public health promotion cam-
paigns regarding hygiene practices and the importance of
social distancing.

1.2 | Australian federal, state and
territory governments’ public health
responses to COVID-19

The first confirmed cases of COVID-19 in Australia oc-
curred on 25 January 2020, with one case in Victoria and
3 in New South Wales.® The first recorded COVID-19
death in Australia occurred on 1 March.” By 12 March, all
Australian states and territories reported confirmed cases
of COVID-19, with a national total of 122.% The Australian

 Studies of past infectious diseases outbreaks
found that willingness to comply with risk-
reducing behaviours was linked with perceived
proximity to and severity of the disease, per-
sonal risk of contracting the illness and per-
ceived efficacy of recommended preventative
behaviours

« There is a lack of literature on how geographi-
cal remoteness influences coronavirus disease
2019 risk perception, and if any differences
translate into variability to preventative health
behaviours

What this study adds:

« Respondents reported high levels of support
for the Australian Government guidelines and
high levels of self-reported adherence with
those guidelines, despite increasing perceptions
of guidelines being too strict as geographical re-
moteness increased

« Although there was an association between
geographical remoteness and risk perception,
the findings indicate that, overall, geographical
remoteness was not a strong predictor of self-
reported adherence with coronavirus disease
2019 preventative behaviours. Importantly,
self-reported support and adherence were the
same for metropolitan and non-metropolitan
respondents, regardless of the presence of coro-
navirus disease 2019 cases in their communities
at the time

« The findings suggest that the impact of geo-
graphical remoteness on motivating factors
for adherence with preventative health be-
haviours during a pandemic warrants further
investigation

Government subsequently established a National Cabinet
on 13 March to coordinate the COVID-19 pandemic re-
sponse in Australia.’

On 19 March, the Prime Minister announced Australia's
border closed to all but Australian citizens and residents,
with returning travellers required to self-quarantine for
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14 days upon arrival.'® States and territories implemented
arange of new public health regulations to slow the spread
of the disease. These included 1.5 m social distancing be-
tween individuals, urging workers to work from home if
able. Non-essential businesses were ordered to close from
25 March. By the end of March, most indoor and outdoor
gatherings were restricted to 2 people, with states and
territories enforcing strict social distancing guidelines
and penalties for people leaving home for non-essential
reasons."!

1.3 | Study context

When this study commenced in April 2020, COVID-19
restrictions on gatherings were in place in all Australian
states and territories. The majority of identified positive
cases were in major Australian cities, while most regional,
rural and remote areas had recorded no COVID-19 cases.'
In Queensland, for example, 45 out of 77 local government
areas had no COVID-19 cases, all of which were located
outside of metropolitan areas.'* While regional, rural and
remote Australia experienced fewer COVID-19 cases,
health services in these locations had reduced capacity to
respond to COVID-19 outbreaks.'*

Also at this time, significant public health awareness
campaigns were being undertaken to reduce disease
spread, including social distancing guidelines and hygiene
practices such as increased handwashing. While there was
some variation in stringency between states and territories
regarding restricted numbers in gatherings, public health
orders within states and territories were applied consis-
tently within those jurisdictions. Uniform restrictions
were applied in capital cities and in regional, rural and re-
mote communities, where there were few or no recorded
cases.

Studies of past infectious disease outbreaks found that
willingness to adhere to risk-reducing behaviours was
linked to perceived immediacy and severity of the disease,
personal risk of contracting the illness and perceived ef-
ficacy of recommended preventative behaviours.””'® A
2009 Australian study of community perceptions of per-
sonal risk and opinions on health authorities’ responses
relating to the 2009 HIN1 pandemic reported low-risk
perception levels about the HIN1 virus, yet general sup-
port of the government's ability to handle the pandemic."

At the time data were collected for this study, there
were no published studies relating to Australian public
perceptions of the COVID-19 pandemic, although several
have since been published.zo'22 Nevertheless, no research
since has examined public perceptions of this pandemic in
regional, rural or remote areas of Australia, or compared

perceptions in these areas with those of people living in
metropolitan areas. Therefore, it is important to establish
whether perceptions and concerns relating to COVID-19
differ for Australians living in regional, rural and remote
communities, and if any differences translate into varia-
tions in adherence to preventative health behaviours.

1.4 | Studyaim

The aim of this study was to investigate and compare
COVID-19 community transmission perceptions and
concerns and adherence to social distancing and hygiene
practices across metropolitan, regional, rural and remote
areas in Australia.

2 | METHODS

2.1 | Sample and setting

Between 29 April 2020 and 15 May 2020, a cross-sectional
online survey was undertaken by Australian residents
aged 18 years and older using the Qualtrics online plat-
form. Convenience snowball sampling was used to invite
Australians to participate in the survey. The survey was
promoted through the authors’ affiliate organisations and
linked networks (eg community organisations, health
services and organisations, and Australian University
Departments of Rural Health) through email, social media
channels (eg Facebook, Twitter, LinkedIn), social media
electronic mailing lists and online newsletters.

2.2 | Main study variables

Geographical remoteness was determined by cross-
referencing postcodes with the Modified Monash Model
(MMM) for remoteness classification. The MMM consid-
ers geographical remoteness, as defined by the Australian
Bureau of Statistics, and town size to classify geographi-
cal areas into 7 remoteness categories: metropolitan
(MMM 1); regional centres (MMM 2); large rural towns
(MMM 3); medium rural towns (MMM 4); small rural
towns (MMM 5); remote communities (MMM 6); and very
remote communities (MMM 7).%

The questionnaire consisted of demographic questions
(including geographical remoteness) and items related
to perceptions, concerns and behaviours relating to the
COVID-19 pandemic. All questions were developed by
the research team by consensus across a number of broad
themes: perceived threat of COVID-19; social distancing
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guidelines and adherence; infection concerns; hygiene
practices; changes in frequency of leaving the house; and
impact of COVID-19 on daily life. The questionnaire con-
tained a combination of Likert scale responses, frequency
responses and free-text responses. A 4-point Likert scale
was used to measure level of agreement (strongly disagree
to strongly agree), and a 3-point scale was used to mea-
sure frequency (more, the same, less). Due to the com-
bined urgency of examining perceptions and behaviours
in response to a fast-evolving pandemic and the narrow
window of opportunity to collect data during the height of
government restrictions, the questionnaire was not pilot
tested.

2.3 | Data analysis
Statistical analysis was undertaken using IBM SPSS
Statistics v25.

Data cleaning was conducted to correct postcode er-
rors using suburb information provided and to convert
age data from free text to numerical variables. After ini-
tial analysis, several variables were collapsed to increase
the sensitivity of further analysis. Age was grouped into
decades, and Modified Monash Model (MMM) categories
were collapsed into the following 4 categories: metropol-
itan (MMM 1), regional (MMM 2-3): rural (MMM 4-5)
and remote (MMM 6-7).** Four-point Likert scales were
collapsed into dichotomous variables representing either
agreement or disagreement with statements.

Sample characteristics and level of agreement with
study items were summarised with descriptive statistics.
Categorical variables were summarised as proportions
and expressed as percentages. Associations between pro-
portions for independent samples were assessed using
chi-square (%) tests, with Yates Continuity Corrections for
associations between 2 variables when each have no more
than 2 categories.*

Univariate and multivariate logistic regressions were
conducted to further understand associations between geo-
graphical remoteness and perceptions and behaviours relat-
ing to COVID-19, while adjusting for potential confounding
factors. Hierarchical logistic regression models were devel-
oped as necessary to test for goodness-of-fit. However, as
they did not detect significant shared goodness-of-fit in
models, simple multivariate regressions are presented. For
all regression models reported, the strength of goodness-of-
fit for multivariate models was measured using the Cox and
Snell pseudo R-Square statistic.*®

Two-sided hypothesis tests with a significance level of
0.05 were used throughout. Although the conventional 5%
level of statistical significance was used, P values are re-
ported in full, unless they were less than P < .001.

2.4 | Ethics approval
The study was approved by a University of Queensland
Human Research Ethics Committee (2020000800).

3 | RESULTS

3.1 | Sample characteristics

A total of 677 online questionnaires were completed. The
majority of respondents resided in the state of Queensland
(78%) and in regional centres (MMM 2) (41.5%). 78.8%
of respondents resided outside metropolitan areas
(MMM 2-7), compared with approximately 30% of the
Australian population.”” Table 1 summarises respond-
ent characteristics. It indicates that females were over-
represented (82.1%) compared with data from the 2016
Australian Census (50.7%).® In addition, the majority of
survey respondents (64.9%) reported a Bachelor degree
educational qualification or above, which is significantly
greater than in the Australian population aged 15 years
and older (22.0%).8

3.2 | Association between geographical
remoteness and respondent characteristics
on perceptions and behaviours relating to
COVID-19

Most respondents (93.8%) reported taking the threat of
COVID-19 seriously, with at least 80% agreement to 11
out of 16 questions regarding perceptions and behaviours
relating to COVID-19, regardless of geographical remote-
ness (Table 2). Overall, there was no significant associa-
tion between geographical remoteness and self-reported
changes to hygiene practices or in the frequency of leaving
the house to go to the shops (Table 2).

Perceived level of personal safety when leaving the
house was used as a proxy variable for perceived personal
risk of contracting COVID-19. Table 3 shows that respon-
dents in remote regions (MMM 6-7) were less likely to not
feel safe when leaving the house than other respondents;
a result reinforced after controlling for other factors (ad-
justed odds ratio [AOR] = 0.30, 95% confidence interval
[CI] 0.10-0.86, Table 3). However, there was no difference
between respondents from metropolitan (MMM 1), re-
gional (MMM 2-3) and rural (MMM 4-5) regions in rela-
tion to this question. Respondents with a chronic health
condition or weakened immune system were more likely
to report not feeling safe in relation to COVID-19 when
leaving the house (AOR = 2.12, 95% CI 1.30-3.45, Table 3)
and respondents with a Bachelor degree qualification
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TABLE 2 (Continued)

Geographical remoteness classifications

Total
n (%)

MMM6-7 remote

n (%)

MMM4-5 rural

n (%)

MMM2-3 regional

n (%)

MMM1 metropolitan

n (%)

e

Leaving the house

18.38%**

366 (54.2)

32 (34.8)

73 (61.9)

85 (59.4) 176 (54.7)

Reduced the number of times leaving the

house during the COVID-19 pandemic

Since the COVID-19 pandemic I go to the

0.86

593 (88.0)

79 (85.9)

103 (87.3)

286 (89.1)

125 (87.4)

shops less often
Impact of COVID-19

ARGUS ET AL.

5.32

539 (79.9)

66 (71.7)

92 (78.0)

263 (81.7)

118 (82.5)

The impact of the COVID-19 pandemic

response on my day-to-day life is medium

to large

Note: *P < .05; **P < .01; ***P < .001.

Abbreviations: COVID-19, coronavirus disease 2019; MMM, Modified Monash Model.

or above were less likely to not feel safe in relation to
COVID-19 when leaving the house (AOR = 0.44, 95% CI
0.21-0.93, Table 3).

Analysis was also conducted to investigate an associ-
ation between feelings of safety from COVID-19 when
leaving the house and engaging in preventative health
behaviours. Respondents who reported not feeling safe
from contracting COVID-19 when leaving the house were
more likely to report increased frequency of handwash-
ing (¥*(1) = 12.70, P = <.001), cleaning and disinfecting
(/A1) = 21.29, P = <.001) and reduced frequency of going
to shops (*(1) = 6.36, P = .012). However, there was no
association between feelings of safety when leaving the
house and frequency of leaving the house more generally
(72(1) = 0.74, P = .390).

Table 4 shows that respondents living in remote re-
gions (MMM 6-7) were less likely to reduce the num-
ber of times they left the house during the COVID-19
pandemic (AOR = 0.33, 95% CI 0.18-0.59), after con-
trolling for other factors. However, there was no sta-
tistically significant difference between respondents
in metropolitan (MMM 1), regional (MMM 2-3) and
rural (MMM 6-7) regions. Similarly, females were more
likely to reduce the number of times they left the house
(AOR = 2.36, 95% CI: 3.63-11.54, Table 4) and respon-
dents who were not aware of any COVID-19 cases in
their community were less likely to reduce the num-
ber of times they left the house (AOR = 0.68, 95% CI:
0.47-0.99).

Overall, when adjusting for other factors, respondents
living in regional (MMM 2-3) and rural regions (MMM
4-5) were less likely to perceive that there was a high risk
of infection in their community compared to those liv-
ing in metropolitan (MMM 1) areas (AOR = 0.55, 95% CI
0.35-0.86, and AOR = 0.57, 95% CI: 0.33-0.98, respectively,
Table 5).

With regard to the association between geographi-
cal remoteness and support for social distancing guide-
lines, while Table 2 indicates an association between
geographical remoteness and agreement that Australian
Government social distancing guidelines were too strict
in the respondent's community, Table 6 shows that,
after adjusting for potentially confounding factors, re-
spondents living in regional (MMM 2-3), rural (MMM
4-5) and remote (MMM 6-7) locations were more likely
to perceive that Government social distancing guide-
lines were too strict in their community compared to
their metropolitan (MMM 1) counterparts (AOR = 3.24,
95% CI: 1.26-8.35; AOR = 3.49, 95% CI: 1.23-9.69; and
AOR = 4.87, 95% CI: 1.66-14.28, respectively). The
strength of goodness-of-fit for all multivariate models
(Tables 3-6), measured using the Cox and Snell pseudo
R-Square statistic, was low.2
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TABLE 3 Factors associated with not feeling safe in relation to
COVID-19 when leaving the house (N = 655)

Unadjusted OR  Adjusted OR
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TABLE 4 Factors associated with reducing the number of
times leaving the house during the COVID-19 pandemic (N = 673)

Age
18-24 REF REF
25-34 1.09 (0.34-3.58) 1.59 (0.45-5.61)
35-44 1.60 (0.52-4.92) 2.25(0.67-7.59)
45-54 1.15 (0.37-3.58) 1.28 (0.38-4.28)
55-64 1.42 (0.45-4.49) 1.50 (0.44-5.07)
65+ 0.83 (0.21-3.29) 0.70 (0.16-2.99)

Sex (Female)

1.94 (0.94-3.99)

1.99 (0.94-4.21)

Unadjusted OR Adjusted OR
Age

18-24 REF REF

25-34 1.44 (0.71-2.93) 1.70 (0.79-3.68)
35-44 1.20 (0.61-2.39) 1.26 (0.60-2.64)
45-54 1.10 (0.56-2.18) 1.12 (0.54-2.33)
55-64 1.10(0.54-2.23) 1.14 (0.54-2.40)
65+ 2.21(0.97-5.02) 2.39(1.00-5.71)

Sex (female)

1.96 (1.31-2.92)**

2.36 (1.54-3.63)***

Highest level of education

Year 12 or below REF REF
0.76 (0.36-1.60) 0.62 (0.28-1.40)
0.61 (0.32-1.17) 0.44 (0.21-0.93)*

Certificate/Diploma

Bachelor degree
and above

Geographical location by remoteness classifications

Metropolitan REF REF
Regional 0.81 (0.45-1.47) 0.90 (0.47-1.69)
Rural 1.39 (0.71-2.74) 1.39 (0.68-2.85)
Remote 0.36 (0.13-1.10) 0.30 (0.10-0.86)*
Has chronic health 1.91 (1.20-3.05)**  2.12(1.30-3.45)**
condition/
weakened

immune system
Whether aware of any COVID-19 cases in community
Yes REF REF
No 1.10 (0.67-1.83) 1.09 (0.62-1.93)

Unsure 1.66 (0.78-3.54) 1.57 (0.69-3.57)

Note: Cox and Snell R Square = .046.
Abbreviations: COVID-19, coronavirus disease 2019; OR, odds ratio.
*P < .05; **P < .01; ***P < .001.

4 | DISCUSSION

Findings from this study suggest that respondents recog-
nised the threat and severity of the COVID-19 pandemic.
They were supportive of, and reported adherence to,
government-recommended preventative health measures
and guidelines, regardless of remoteness. The findings high-
light that respondents across all remoteness classification
locations engaged in preventative health behaviours such
as increasing hand washing, cleaning and disinfecting and
reducing the number of times they left their house, irrespec-
tive of the presence or absence of COVID-19 cases in their
communities. Despite high self-reported adherence, less
than half of respondents reported concerns about contract-
ing COVID-19, and only a third perceived there was a high
risk of infection in their community.

Highest level of education
Year 12 or below REF REF

Certificate/ 1.03 (0.60-1.76) 0.92(0.51-1.65)

Diploma

Bachelor degree
and above

0.79 (0.49-1.27) 0.60 (0.35-1.03)

Geographical location by remoteness classifications

MMM 1 REF REF
metropolitan

MMM 2-3 regional
MMM 4-5 rural
MMM 6-7 remote

0.82 (0.55-1.23)
1.11 (0.67-1.82)
0.36 (0.21-0.63)***
1.23 (0.90-1.67)

0.76 (0.49-1.18)
1.01 (0.60-1.71)
0.33 (0.18-0.59)***

Has chronic health 1.35(0.97-1.87)

condition/
weakened
immune system
Aware of any COVID-19 cases in community
Yes REF REF
No 0.71 (0.51-0.99)* 0.68 (0.47-0.99)*

Unsure 1.06 (0.61-1.84) 0.84 (0.46-1.54)

Note: Cox and Snell R Square = .075.

Abbreviations: COVID-19, coronavirus disease 2019; MMM, Modified
Monash Model; OR, odds ratio.

*P < .05; **P < .01; ***P < .001.

These findings are consistent with recently published
Australian®*?' and international® surveys of Australian
adults, which reported similar trust in government and
high adherence with COVID-19 preventative and avoid-
ance behaviours such as hygiene practices and self-
isolation during the first wave of the COVID-19 pandemic.
However, unlike these studies, our research showed no
significant differences in self-reported hygiene practices
across different geographical remoteness regions. The per-
ception that the Australian Government guidelines were
too strict, though, increased with geographical remote-
ness (4.2% in metropolitan communities, 10.6% in regional
communities, 11.0% in rural communities and 15.2% in
remote communities). In addition, respondents from
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TABLE 5 Factors associated with perceived high risk of
infection in respondent's community (N = 673)

TABLE 6 Factors associated with perception that Australian
Government social distancing guidelines were too strict in own
community (N = 671)

Unadjusted OR  Adjusted OR
Age

18-24 REF REF

25-34 0.74 (0.36-1.55) 0.71 (0.32-1.54)
35-44 0.53 (0.26-1.10) 0.53 (0.25-1.14)
45-54 0.71 (0.35-1.45) 0.71 (0.34-1.50)
55-64 1.08 (0.52-2.22) 1.11 (0.53-2.36)
65+ 0.63 (0.27-1.47) 0.70 (0.29-1.69)

Sex (female)

0.82 (0.54-1.24)

Highest level of education

0.78 (0.50-1.20)

Unadjusted OR Adjusted OR
Age

18-24 REF REF

25-34 0.80 (0.26-2.43) 0.87 (0.27-2.82)
35-44 0.86 (0.30-2.48) 0.99 (0.32-3.06)
45-54 0.88 (0.31-2.52) 0.92 (0.31-2.80)
55-64 0.56 (0.18-1.77) 0.56 (0.17-1.85)
65+ 0.52 (0.13-2.08) 0.49 (0.12-2.07)

Sex (female)

0.81 (0.43-1.51)

0.70 (0.36-1.35)

Year 12 or below REF REF
1.15 (0.64-2.07) 1.27 (0.67-2.35)
1.30 (0.77-2.19) 1.47 (0.83-2.60)

Certificate/Diploma

Bachelor degree
and above

Geographical location by remoteness classifications

MMM 1 REF REF
metropolitan

MMM 2-3 regional
MMM 4-5 rural
MMM 6-7 remote

Has chronic health
condition/
weakened
immune system

0.58 (0.38-0.87)**
0.54 (0.32-0.91)*
0.61 (0.35-1.05)
1.34 (0.97-1.86)

0.55 (0.35-0.86)**
0.57 (0.33-0.98)*
0.66 (0.37-1.19)
1.33(0.95-1.88)

Whether aware of any COVID-19 cases in community
Yes REF REE
No 0.83 (0.58-1.18) 0.73 (0.49-1.08)

Unsure 1.37 (0.78-2.40) 1.03 (0.56-1.88)

Note: Cox and Snell R Square = .037.
Abbreviations: COVID-19, coronavirus disease 2019; MMM, Modified
Monash Model; OR, odds ratio.

*P < .05; **P < .01; ***P < .001.

regional, rural and remote communities were less likely to
perceive a high risk of infection in their community and
those from remote communities less likely to perceive not
feeling safe when leaving the house compared to those
residing in metropolitan areas. Therefore, the study find-
ings indicate that even though geographical remoteness
was associated with risk perception, it was not a strong
predictor of self-reported adherence with COVID-19 pre-
ventative behaviours.

Other characteristics were associated with COVID-19
perceptions and behaviours; however, these character-
istics were not consistent across analyses. For example,
females reported reducing the number of times that they
left the house during the COVID-19 pandemic, and re-
spondents with a Bachelor degree educational qualifica-
tion or above had greater perceived safety in relation to

Highest level of education
Year 12 or below REF

Certificate/ 0.89(0.37-2.13)

Diploma

0.88 (0.36-2.19)

Bachelor degree 0.90 (0.42-1.92) 0.99 (0.43-2.29)

and above
Geographical location by remoteness classifications

MMM 1 REF REF
metropolitan

MMM 2-3 regional
MMM 4-5 rural
MMM 6-7 remote

2.69(1.10-6.55)*  3.24(1.26-8.35)*
2.81(1.03-7.63)*  3.49 (1.23-9.92)*
4.07 (1.50-11.02)**  4.87 (1.66-14.30)**

Has chronic health 0.91 (0.54-1.52) 0.91 (0.53-1.56)

condition/
weakened
immune system
Whether aware of any COVID-19 cases in community
Yes REF REF
No 1.36 (0.80-2.33) 1.50 (0.81-2.79)

Unsure 1.39 (0.58-3.29) 2.36(0.91-6.11)

Note: Cox and Snell R Square = .025.
Abbreviations: COVID-19, coronavirus disease 2019; MMM, Modified
Monash Model; OR, odds ratio.

*P < .05; **P < .01; ***P < .001.

COVID-19 after adjusting for other factors (including geo-
graphical remoteness). Although these findings were not
the focus of the study, they are supported by the literature
from previous disease outbreaks, where protective be-
haviours were influenced by a range of demographic and
attitudinal factors."

4.1 | Limitations

This study has several limitations. First, due to the
rapidly evolving nature of the pandemic, the survey
was developed by the investigators and is not based on
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validated measures. Similarly, due to time constraints,
the online survey was not pilot tested. Nevertheless,
the findings from this study align with those from simi-
lar studies conducted during the early phase of the
COVID-19 pandemic.”**

It is acknowledged that mask-wearing guidelines
came into effect after the study was conducted, so ad-
herence with this measure was not included in the sur-
vey or relevant to the context, in which the survey was
conducted. Second, sampling bias resulting from non-
probability convenience sampling might have compro-
mised the generalisability of the findings. The sample
is not representative of the most recent Australian pop-
ulation census®® as women and respondents with a ter-
tiary education qualification were over-represented. As
such, the study findings should be treated as indicative.
However, regional, rural and remote respondents were
over-sampled and this allowed for exploration of the in-
fluence of geographical remoteness on COVID-19 per-
ceptions and behaviours.

In addition, the survey did not collect information
about employment status and is therefore unable to com-
ment on the impact of employment on behaviours asso-
ciated with leaving the house. Finally, the study might
be subject to recall or social desirability bias because it
relies on self-reported perceptions and behaviours related
to COVID-19. However, recall bias might have been mi-
nimised because the survey was administered during the
period of COVID-19 Government restrictions. Social de-
sirability might have also been minimised because the
survey was anonymous and survey questions were not of
a sensitive nature.

4.2 | Implications and recommendations
Although findings are indicative, this study has implica-
tions for future public health messaging and communi-
cation in relation to COVID-19 for regional, rural and
remote Australians. While this sample reported high
adherence with Australian Government guidelines,
there were several differences in COVID-19 percep-
tions across metropolitan, regional, rural and remote
communities. Particularly, important was the percep-
tion that Australian Government guidelines were too
strict in non-metropolitan regions. As such, it appears
that motivating factors behind this adherence might
vary by geographical remoteness: this warrants further
investigation. It is recommended that further studies
use a qualitative approach to explore the motivating
factors behind adherence with COVID-19 protective
behaviours in metropolitan, regional, rural and remote
communities to better understand the factors that drive

N WiLE Y-

COVID-19 perceptions and behaviours across these dif-
ferent remoteness classifications. Greater understand-
ing of the underlying motivations behind COVID-19
protective behaviours could then be used to inform pub-
lic health messaging and communication to ensure that
it is targeted and appropriate, regardless of geographical
remoteness and the presence (or absence) of COVID-19
cases in the community. As this study was conducted in
the first wave of the COVID-19 pandemic, it is impor-
tant to monitor attitudes to adherence and hygiene be-
haviours and perceptions of safety around COVID-19 in
regional, rural and remote regions as the pandemic pro-
gresses and vaccination rates increase. We do not know
of any studies that have done so, though it would seem
imperative that this information be available for current
and future pandemic responses.

5 | CONCLUSION
This study provides an important initial insight into
Australian perceptions and behaviours relating to the
COVID-19 pandemic, and how perceptions and behav-
iours varied across metropolitan, regional, rural and re-
mote regions in Australia. Overall, there were high levels
of support for the Australian Government guidelines in
relation to COVID-19 and high levels of self-reported ad-
herence with the guidelines across all geographic remote-
ness regions. Respondents living outside metropolitan
areas, however, reported lower levels of perceived risk
relating to COVID-19, suggesting other reasons for adher-
ence than the generally accepted presence of disease in
the community and perceived severity of the disease.'>"®
Geographical remoteness is therefore a factor that
should be considered by policymakers to ensure effec-
tive communication with the Australian public regarding
COVID-19 and ongoing support for and adherence with
preventative health behaviours.
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