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ABSTRACT
Introduction: Rural populations were particularly vulnerable to COVID-19. However, willingness to comply with health advice 
varied across population groups and was influenced by perceptions of risk.
Objective: This study aimed to identify the characteristics of the population (e.g., age, gender, First Nations status, perceived 
vulnerability, efficacy and levels of fear) associated with variations in compliance with health advice in rural Australia to inform 
health communication strategies for future pandemics.
Methods—Design, Setting and Participants: The study used a cross-sectional online survey of Australian residents aged 
18 years and over (n = 701) residing in western NSW, Australia. Both bivariate and multivariable analyses were conducted, in-
cluding multinomial logistic regression modelling.
Results: The characteristics that predicted both intention to comply with health advice and actual behaviour were gender (being 
female), First Nations status (Aboriginal) and age (older). The lower the perceived risk to the individual, the more likely they were 
to have limited or no intention to comply with preventative measures. A bivariate correlation analysis determined that there was 
a small (r = 0.265) significant (p < 0.001) correlation between intention to comply with preventative measures and the frequency 
with which people engaged in good hygiene practices.
Conclusions: The results provide a means to identify groups in rural areas that need tailored health communications to encour-
age compliance with health advice. The members of the community who were less vulnerable to illness, particularly young men, 
were less likely to comply. In future pandemics, governments could take both a geographic and population group segmented 
approach to health communications instead of a blanket approach.

1   |   Introduction

In 2020, we learned that infections with pandemic potential are 
a major global risk and a key threat to public health [1]. Rural 
populations were particularly vulnerable to COVID-19. At the 
start of the pandemic, the risk of contagion in rural areas was 
low as the virus spread rapidly through cities. But once it arrived 

in rural areas, death rates were higher and the social and eco-
nomic impacts were more serious [2, 3].

The COVID-19 outbreak led to extraordinary public 
health measures to contain the spread of the virus. Non-
pharmaceutical interventions, including social distancing, 
home quarantine, public education, travel restrictions and 
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rapid adoption of community mitigation strategies, could 
significantly reduce the rate of transmission of the virus and 
effectively minimise deaths and serious illness [4–7]. For ex-
ample, stringent hand hygiene was a specific recommendation 
from disease control experts [8]. However, not everyone com-
plied with public health advice.

Understanding, knowledge and willingness to comply with 
such advice vary across population groups and are influenced 
by perceptions of risk [9]. In Australia, the government's pub-
lic health approach relied on blanket messaging and the pro-
motion of science-based strategies. There was no tailoring of 
messages for different geographical areas or specific popula-
tion groups [10]. There are likely to be socio-demographically 
defined groups in any population that are more likely to com-
ply with health advice (or not) than others. Four years after 
the pandemic began, the Australian Government released the 
findings of an inquiry into the country's COVID-19 response 
to identify lessons learned in preparation for future pandem-
ics [11, 12]. The inquiry specifically identified the importance 
of tailored health response measures and public health com-
munications. What is needed is an understanding of how to 
tailor those communications.

Beliefs about the pandemic and the perceived value of protec-
tive health behaviours have significantly impacted compliance 
with health advice in past pandemics [13, 14]. In relation to 
the COVID-19 outbreak, several large cross-sectional surveys 
conducted early in the pandemic examined public percep-
tions, compliance and behaviour in response to health com-
munications [15, 16]. These studies found that respondents 
did not always understand why protective health behaviours 
were required [15] and that lack of health literacy was a factor 
in the uptake of misinformation as well as creating a lack of 
confidence in adopting protective behaviours [16]. However, 
although the studies report findings based on broadly rep-
resentative samples, the findings do not provide a nuanced 
understanding of the experience of those in rural and remote 
settings, nor do they offer advice on how to better target health 
communications [9]. It is important to understand variations 
in the community's attitudes and adoption of preventative be-
haviours during disease outbreaks so that health advice and 

communication strategies can be more informed and effective 
during future pandemics. Given the risks to rural communi-
ties' health from COVID-19, rural-specific investigations were 
warranted.

This study aims to contribute to the knowledge of future pan-
demic health communications by understanding which char-
acteristics of the population (e.g., demographics, perceived 
vulnerability, efficacy and levels of fear) influenced intention to 
comply and actual compliance with health advice in rural New 
South Wales, Australia during the COVID-19 pandemic.

2   |   Data and Methods

2.1   |   Participants and Procedure

The study used a cross-sectional online survey of Australian 
residents aged 18 years and over residing in western New South 
Wales (NSW), Australia. Ethics approval was provided by the 
Aboriginal Health and Medical Research Council of NSW 
(AH&MRC) [1668/20] to enable the analysis of First Nations 
responses and the Charles Sturt University Ethics Committee 
(Approval number H20254). Data collection took place between 
July and October 2020, when the state experienced a second wave 
of COVID-19, and masks were not recommended as a protective 
measure. The participants were recruited through two online 
survey platforms, Dynata (n = 315) and QUALTRICS (n = 320). 
As panel data is non-probability data, quota sampling was em-
ployed using age and gender quotas as a means of gauging the 
representativeness of the data  [17]. Further, in recognition of 
the high proportion of First Nations residents in this area, ad-
ditional recruitment was conducted through private networks, 
including the Western NSW Health Research Network, rural 
Health Councils, community newsletters and in-person meet-
ings with the First Nations community elders who had limited 
access to, or experience in, using online platforms. A further 
66 responses were collected this way (n = 66). The final sample 
totalled N = 701 participants. The sample resembled the popu-
lation of western NSW, although it had a higher representation 
of females (survey 63.4%, population 50.1%), slightly fewer First 
Nations respondents (survey 8.6%, population 13%) and overall, 
a younger cohort [10].

2.2   |   Measures

The survey was used during the H1N1 influenza pandemic 
[18] and adapted for COVID-19 by the research team with the 
support of a survey design specialist. Additionally, it was pilot-
tested by both a focus group and the Aboriginal Reference 
Group overseeing the project to ensure that the instrument 
and processes were culturally appropriate for First Nations 
Australians see details in [10]. The survey was also pilot-tested 
by each of the panel providers. The survey took approximately 
25 min to complete.

Because behavioural intention is considered a predictor of ac-
tual behaviour [19], the investigation explored the relationship 
between fear, perceived efficacy and perceived vulnerabil-
ity and two dependent variables: (1) intention to comply with 

Summary

•	 What is already known on this subject?
○	 COVID-19 had a more serious impact on rural 

Australian communities than urban communities.
○	 Public health recommendations and communica-

tions were the same across the country.
○	 Public perceptions, compliance and behaviour in re-

sponse to pandemic health advice vary.

•	 What this paper adds?
○	 Evidence that age, gender, fear and perceptions of 

vulnerability, including First Nations status, pre-
dict both intentions to comply and actual protective 
health behaviours in rural Australia.

○	 Knowledge of how to tailor, who to target and how 
to frame health communications to encourage com-
pliance with health advice in future pandemics.
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preventative measures (i.e., behavioural intention) and (2) good 
hygiene practices (i.e., actual behaviour) (Figure 1).

2.3   |   Statistical Analysis

Descriptive analysis and two multivariable regressions [20] 
were used to assess the relationship between the indepen-
dent variables (e.g., demographic, vulnerability, efficacy and 
fear variables) and two dependent variables (i.e., ‘behavioural 
intention’ and ‘actual behaviour’). Bivariate analyses using 
cross-tabulations were performed to determine significant 
factors with Pearson's chi-squared test and Fisher's exact test 
[21]. Multinomial logistic regression modelling [22] for multi-
variable analyses was carried out to determine the influence 
of selected covariates on first behavioural intention and then 
actual behaviour.

The significant relationships between a variable and its effects 
were quantified by calculating the odds ratios with 95% confi-
dence interval measures. In the regression analyses (shown in 
Table 2), the odds ratio (OR) in favour of'n' and'som' sorts of be-
havioural intention or practice was estimated for the selected 
group of covariates to suggest how many times the group of in-
terest is more likely to belong to the target group compared to 
the reference group, that is, ‘full’ behavioural intention or actual 
practice. Two regression models were used separately for each 
of the two response variables. The −2 Log Likelihood-based chi-
squared test [23] was used to check the statistical significance of 
the fitted model. IBM SPSS version 26 was used in all statistical 
analyses.

3   |   Results

Demonstrating suitability for regression analysis, the results of 
the background characteristics (i.e., n for each category of the in-
dependent variables) and cross-tabulations are shown in Table 1. 
The results reveal a range of significant associations between 
the seven selected covariates (gender, First Nations status, age, 
perceived likelihood of getting covid in the next 12 months, per-
ceived efficacy of avoiding people, level of fear and perceived 
harmfulness of the virus) and the two dependent variables (in-
tention and actual behaviour).

In accordance with the STROBE guidelines [24], we exam-
ined the unadjusted estimates for each covariate in relation to 
the two dependent variables (see Table  S1 and analysis in the 
Supporting Information). Next, we move on to multivariate 
regression analysis. The results of two regression analyses: (1) 
intention to comply with preventative measures and (2) actual 
behaviour are reported below.

3.1   |   Intention to Comply With Preventative 
Measures

First, a regression was run to determine the respondents' in-
tention to comply with preventative measures during the first 
COVID lockdown (Table  2). Compliance was generally high; 
therefore, in this regression, full compliance was held constant, 
and differences between those who had no intention to comply 
and those who did not fully intend to comply were examined. 
Gender, age and being a First Nations Australian were all sig-
nificantly related to levels of compliance, as were the perceived 

FIGURE 1    |    Regression models 1 and 2.
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likelihood of catching the virus, efficacy of avoiding people, fear 
and perceived harmfulness of the virus.

The analysis found that males were 1.5 times (95% CI, 1.01–1.13) 
more likely (than females) to intend only partial compliance and 
2.3 times (95% CI, 1.18–4.40) more likely to have no intention 
to comply with preventative behaviours. Compared to non-First 
Nations Australians, First Nations Australians were 52% (95% 
CI, 0.23–0.99) less likely to indicate a partial intention to comply 
and 70% (95% CI, 0.10–0.97) less likely to have no intention to 
comply with preventative measures.

When compared to those 70 years and older, the youngest re-
spondents [18–29] were 10.1 times (95% CI, 2.10–48.86) more 
likely to have no intention to comply, while people between the 
ages of 30 and 49 were 4.5 times (95% CI, 0.94–21.63) more likely 
to indicate only partial intention to comply with preventative 
measures.

Perceived vulnerability was measured by asking people how 
likely they thought they were to contract COVID-19 in the next 
12 months. The regression examined how those who did not 
think they would catch the virus or believed they were moder-
ately likely to catch it differed from those who fully expected to 
catch the virus in the next year. Those who thought they were 
unlikely to contract COVID in the next 12 months were 12.1 
times (95% CI, 0.96–87.20) more likely to have no intention to 
comply than those who expected to catch the virus in the next 
year. Meanwhile, those who thought it was moderately likely 
were 9.2 times (95% CI, 0.96–87.20) more likely to have no in-
tention to comply.

Respondents who thought avoiding people was an ineffective 
way to avoid COVID (75%, 95% CI, 0.09–0.73) were less likely 
to indicate no compliance with preventative measures. In con-
trast, those who never felt afraid about COVID were 10 times 
(95% CI, 1.05–94.33) more likely to have no intention to com-
ply than those who were afraid all the time and 4.3 times (95% 
CI, 1.62–11.15) more likely to intend to comply only some of 
the time. Those who thought COVID was not harmful to their 
health were 2.8 times (95% CI, 1.05–7.53) more likely not to in-
tend to comply and 2 times (95% CI, 0.98–3.96) more likely to 
intend to comply only sometimes than those who thought it was 
very harmful to their health. Finally, those who thought COVID 
was moderately harmful to their health were twice as likely (95% 
CI, 1.33–3.04) to intend to comply some of the time.

In regression 2 (Table  2), actual behaviour was examined. 
Respondents were asked how often they practised good hygiene 
behaviours. Those who engaged in good hygiene practices all 
the time were the reference category compared to those who 
reported engaging either in good hygiene practices none of the 
time or only some of the time. In this regression, gender, age and 
identifying as First Nations Australians were all significantly 
related to behaviour as were levels of fear, perceptions of harm 
and the perceived effectiveness of avoiding people as a means of 
prevention from contracting the virus.

Like compliance intention, males were 3 times (95% CI, 
1.51–5.75) more likely than females to report practising good hy-
giene none of the time. First Nations respondents were 52% (95% 
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CI, 0.23–0.99) less likely to practise good hygiene only some of 
the time (i.e., more likely to do it all the time). Compared to those 
over 70, respondents aged 18–29 years were 8.8 times (95% CI, 
1.79–42.92) more likely to report engaging in good hygiene prac-
tices none of the time.

Compared to those who thought it was very effective, those 
who thought avoiding people was not effective were 50% (95% 
CI, 0.25–1.02) less likely to report using good hygiene practices 
only some of the time. Those who felt afraid of COVID some-
times were 2.2 times (95% CI, 0.45–10.57) more likely to engage 
in good hygiene practices some of the time than those who felt 
afraid all the time. Compared to those who thought COVID was 
very harmful, those who thought it was not harmful were 74% 
(95% CI, 0.05–1.19) less likely to report not engaging in good hy-
giene practices.

These findings reflect those of the previous regression, show-
ing that compared to individuals who reported engaging in good 
hygiene practices all the time, those who felt less at risk were 
more likely to report that they never or only sometimes engaged 
in good hygiene practices. Moreover, a correlation analysis be-
tween the two response variables revealed there was a weak 
(r = 0.265) significant (p < 0.001) association between them.

4   |   Discussion

This study identified several variables that influenced inten-
tion to comply with preventative measures and the frequency 
with which respondents engaged in good hygiene practices. The 
factors that determined protective health-related intentions to 
comply and actual behaviour in the rural setting were related 
to age, gender, fear and perceptions of vulnerability, including 
First Nations status. Overall, these results suggest that the lower 
the perceived risk to the individual, the more likely they were 
to have limited or no intention to comply with preventative 
measures. For these reasons, some groups, particularly young, 
non-First Nations males, may have required a different form of 
motivation to increase their intention to comply. Perceptions 
of risk from the disease have been identified as a key factor in 
health advice compliance [9]. Similarly, in this study, if respon-
dents' perceptions were that they were not vulnerable to catch-
ing the disease in the next 12 months, they were 12 times more 
likely to have no intention to comply.

Risk perceptions and intention to comply varied by population 
group. First Nations communities who were most at risk from 
COVID-19 were most likely to comply with health advice, but 
health communications did not provide geographically specific 
advice that included local support services and resources [16]. 
First Nations Australians are a significant proportion of the 
rural population with different risk factors and concerns than 
those of non-First Nations Australians [10]. Younger people did 
not feel vulnerable or afraid and were more likely to say they 
had no intention to comply. In contrast with a large study that 
did not examine rural populations specifically [25], age was a 
significant factor in intention to comply in this study. Rural pop-
ulations are typically older and have poorer health than urban 
populations, so the risk from COVID-19 was increased in rural 
Australia [3, 10]. However, intention did not always match actual C
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behaviour. For example, some people only reported engaging in 
good hygiene practices sometimes, even if they fully intended to 
comply. There might have been practical reasons for that that 
we do not know about, such as a lack of access to hand sanitiser 
in rural settings. Franzen and Wöhner [26] note that there are 
frequent differences in intention to comply and actual compli-
ance in individual health-related behaviour, such as exercising. 
However, the impetus to comply for the good of the community 
in relation to COVID-19 risks could be expected to be different 
but is still not well understood [20, 27].

Rural and remote populations worldwide generally have less 
access to healthcare than urban populations. However, in 
Australia, public health services do provide hospitals and 
community health centres in all regions. For example, the 
Western NSW Local Health District, which covers most of 
the region where the survey was conducted, operates health 
services in thirty-nine communities, including large hos-
pitals, multi-purpose services, and clinics [28]. Aboriginal 
Community-Controlled Health Services [29] also operate in 
many of these locations. These health services and their staff 
understand their communities and know how to communi-
cate with them. It is reasonable to suggest that health commu-
nications could be tailored and targeted to specific groups via 
existing health promotion programmes if local and regional 
health services were provided with information about whom 
to target and why.

The survey reports on a relatively small sample from a specific 
rural region of Australia. However, it is the only survey we 
are aware of that investigates the rural population group when 
COVID-19 began to impact Australia. A qualitative component 
to the study could have provided guidance on how to better 
target health communications. This is a limitation of the cur-
rent results. However, the results suggest that the key group 
in rural Australia needing tailored health communications to 
encourage compliance with health advice is young men. The 
members of the community who were less vulnerable, par-
ticularly young men, were less likely to comply with advice. 
A lack of compliance puts the collective group at greater risk 
[27]. While this could be viewed as self-interest, it could also 
be a lack of understanding of the potential impacts of non-
compliance, given that the pandemic was unprecedented for 
most people. In future pandemics, the Australian Government 
could adopt both a geographically targeted and population 
group segmented approach to health communications instead 
of a blanket approach.
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