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Abstract 

Introduction: This study investigated differences between rural Australian First Nations and non-First Nations survey 
respondents’ perceptions of COVID-19-related risks and analysed other variables that could predict an exacerbation of 
anxiety related to COVID-19 harms.

Methods: A cross-sectional online and paper survey of rural residents from the western regions of NSW, Australia, 
was conducted. Descriptive and multivariate statistical analyses were used to assess links between First Nations status 
and demographic measures including postcode, age, gender, education, rural or town/village location, proxim-
ity to medical services and living situation. The analysis included five items related to perceptions about COVID-19: 
perceived likelihood of contracting COVID-19 in the next 12 months, perceived harmfulness of the virus, how often 
people felt afraid, perception about respondents’ ability to do something about the virus and perceived economic 
impacts of the pandemic.

Results: There were significant differences between First Nations (n=60) and non-First Nations (n= 639) respond-
ents across all sociodemographic categories. The results reflect a significantly higher level of anxiety among the First 
Nations Australians in the sample: they felt afraid more often, felt it was highly likely they would catch the virus and if 
they did catch the virus perceived that it would be very harmful. Living with children under eighteen years of age and 
in small rural towns were key factors linked to feeling afraid of COVID-19 and First Nations status.

Conclusion: Health risk communication in pandemic response should include an equitable focus on rural areas, 
recognising that First Nations Australians are a significant proportion of the rural population with different risk factors 
and concerns than those of non-First Nations Australians. This principle of First Nations-led design is critical to all 
health policy and planning. The Australian Government should include rural areas in planning pandemic responses, 
recognising that First Nations populations are a significant proportion of the rural population creating syndemic 
conditions.
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Introduction
Globally, rural populations have experienced significant 
impacts from COVID-19. While infections spread more 
rapidly in highly populated areas, once the virus arrived 
in rural areas, mortality rates were higher, and economic 
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and social impacts were more serious [1, 2]. Impacts on 
rural communities were attributed to generally poorer 
health, including chronic conditions, an older popula-
tion, lower education, and employment that had to be 
undertaken in person [3].

Australia has reported low numbers of COVID-
19 infections compared to many places in the world. 
Geographic isolation and good infection control have 
resulted in a small proportion of the population being 
affected by the disease [4]. At the beginning of the pan-
demic with limited experience of similar health crises, 
the government scrambled to identify and protect the 
country’s most vulnerable groups, including people with 
chronic illnesses, those in aged care and First Nations 
Australians. The phrase ‘First Nations Peoples’ refers to 
Indigenous peoples worldwide but especially in colonised 
nations of Australia, Aotearoa/New Zealand, Canada, 
and the United States. In this paper, the phrase ‘First 
Nations Australians and First Nations’ refers to the Abo-
riginal and Torres Strait Islander peoples in Australia 
[5]. First Nations Australians were found to be at greater 
risk of morbidity and mortality during past influenza 
pandemics [6], and gaps had been identified in existing 
disaster response plans, including a lack of information 
targeted to First Nations Australians [7].

People in rural and remote Australia were not specifi-
cally included as a vulnerable group in COVID response 
plans even though they were likely more at risk from 
COVID-19 for the same reasons as rural populations in 
other countries. First Nations Australians are a higher 
proportion of the population in rural areas compared to 
urban areas, and due to widespread racism, structural 
disadvantage and dispossession of land are dispropor-
tionately affected by poor physical and mental health, 
lower incomes and crowded housing prior to COVID-
19 compared to non-First Nations Australians [8, 9]. 
COVID-19, converging with existing social and health 
conditions, including an epidemic of poor mental health, 
has the potential to cause a syndemic for First Nations 
Australians [9, 10]. Limited access to rural health care 
was further reduced during the pandemic due to service 
closures and fear of disease contagion. A move to virtual 
healthcare delivery was constrained in many rural areas 
because of unreliable connections and poor coverage 
[11]. This has been a more significant impact of COVID-
19 on First Nations Australians who already had poorer 
access to digital devices and outcomes from virtual 
healthcare [12, 13].

While a NSW pandemic preparedness guideline 
released in July 2019 was based on extensive consulta-
tion with First Nations stakeholders, there was a notable 
absence of empirical research informing the strategy [14]. 
In addition, there was an absence of research examining 

rural First Nations Australian’s perceptions of COVID-19 
risks and information and communication needs to bet-
ter inform culturally safe community management and 
COVID recovery plans [15, 16].

Education level is a key factor in accessing and inter-
preting pandemic information and should be considered 
in the development of health communications. However, 
few studies examine the education level of respondents 
when assessing risk perceptions about COVID-19 [17, 
18]. Studies of the current COVID-19 pandemic and pre-
vious Swine flu pandemic have found that health mes-
saging has been confusing and difficult to understand, 
with written materials requiring above average reading 
ability and with limited attention paid to providing tar-
geted messages to marginalized communities [18, 19]. 
However, it is not just education levels that are a factor 
in understanding pandemic information and responses. 
All infectious diseases disproportionately impact poor 
populations, women and First Nations peoples who expe-
rience health inequality because of these demographic 
characteristics [19]. Different consumer populations 
require nuanced communications that address their cul-
tural milieu, including for First Nations Australians, a 
distrust of government and poor health care experiences 
that reduce access to healthcare and also acceptance of 
health communications [20, 21].

Risk perception and resultant behaviour are strongly 
influenced by personal, social and cultural contexts 
[22]. Two Australian studies have identified differences 
between First Nations and non-First Nations respondents 
in relation to COVID-19. One study found that non-Cau-
casian people were more likely to engage in protective 
health behaviours and included First Nations Australians 
in that group [23]. The other study found that the First 
Nations Australians perceived a greater risk from people 
who were not vaccinated [24]. However, there has been 
no investigation of the COVID-19 risk perceptions of 
First Nations Australians living in rural areas compared 
to those of non-First Nations rural populations. In par-
ticular, there is an absence of research examining rural 
First Nations people’s concerns about COVID-19 and its 
likely impacts to describe and compare factors that could 
better inform culturally safe communication strategies 
[15, 6]. To address this gap, this study investigated differ-
ences between rural-dwelling First Nations and non-First 
Nations survey respondents’ perceptions of COVID-
19-related risks during the first COVID-19 lockdown in 
Australia and analysed other variables that could predict 
an exacerbation of anxiety related to COVID-19 harms.

Methods
A cross-sectional online and paper survey of rural resi-
dents from the western regions of NSW was conducted.
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The research team included two First Nations research-
ers (a Wiradjuri Woman and Ngiyampaa Man). A First 
Nations Reference Group was convened with members 
of the western NSW community and met monthly for 
the life of the project. This group oversaw the cultural 
safety and sensitivity of the project [25]. For example, 
they reviewed and amended the survey (e.g., changing 
problematic language and including additional socio-
demographic questions about household types, living 
arrangements, the role of community leaders and the 
types of health services available). They also recom-
mended data collection methods and advised on the 
implications of the results.

Setting
Western NSW accounts for 29% of the NSW population 
and has the largest population of First Nations Austral-
ians in the country [26]. It is also home to the largest lan-
guage group in Australia – Wiradjuri. The First Nations 
population in the study region ranges from 19% in Dubbo 
to 79% in Brewarrina [27]. The study began three months 
after COVID-19 was declared a global pandemic, and the 
Australian government began emphasizing the need for 
personal protective measures, including social distanc-
ing, hand sanitising and staying home as much as pos-
sible. At the time mask wearing had not been mandated 
and unlike other measures, the effectiveness of masks 
was being debated. No vaccine was available at this time.

Participants
To be included in the study participants had to be aged 18 
years and over, able to read and understand English and 
reside in Western NSW. Recruitment of all participants 
occurred between July and August 2020. Participants 

were recruited from two panel providers, Dynata and 
Qualtrics. Two were necessary as neither panel could 
provide sufficient respondents to meet our requirements 
in the region of interest. Panel data was used as it was a 
quick and efficient method of data collection and helped 
to overcome the problems of low response rates due to 
survey fatigue during the pandemic [28, 29]. In keeping 
with the non-probability nature of panel data, quota sam-
pling was used to approximate a representative sample 
of participants [28, 30], with broad age and gender quo-
tas imposed to reflect population statistics of the region. 
While the sample resembles the population there were 
some differences with females (63.4%) and those aged 
18-29 (21.6%) overrepresented in the sample (Table 1).

Due to the high number of First Nations people in 
this population, we engaged in additional recruitment 
through personal and community networks to improve 
the representation of First Nations participants. To facili-
tate access for First Nations Australians, information 
about the survey was shared through Elders groups, the 
project’s First Nations Reference Group, and people were 
given the opportunity to complete a paper-based version 
of the survey with the support of First Nations members 
of the research team (recognising the limited access to 
the internet in some regions). As shown, in Table 1, the 
response rate for First Nations participants was 8.6%, this 
was not quite as high as the population in the region but 
was much higher than the 3.4% present in the NSW pop-
ulation [27].

Survey
The online survey used in this study was an adaptation of 
a questionnaire developed for assessment of risk percep-
tions, anxiety, and behavioural responses of the general 

Table 1 Survey respondent demographics

Sample characteristics compared with Population of the Western NSW Regions Surveyed

Demographic characteristic Sample
(n=701)

Population of the Western NSW 
regions

Chi Square test

Age brackets (Valid %)
 18-29 21.6% 15.4%

 30-49 33.6% 31.5% p=0.000

 50-69 31.2% 33.5%

 70+ 13.6% 19.5%

Gender
 Female 436 (63.4%) 50.10% p= 0.000

 Male 249 (36.6%) 49.90%

Proportion of First Nations respondents
 Aboriginal/TSI 60 (8.6%) 13% p= 0.000

 Non Aboriginal/TSI or Prefer not to say 641 (91.4%) 87%
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public during the early phase of the Influenza A (H1N1) 
pandemic [24]. The questionnaire fit the objectives of 
this study given the contextual similarities, theoretical 
models explaining health behaviour, design and reliabil-
ity (Cronbach’s alpha) of its constructs ranging from 0.6 
to 0.9, with trends analysed over time [31]. A number of 
measures were put in place to ensure the validity of the 
measures. First, the language was adjusted slightly to fit 
the COVID context. Then the survey was examined and 
tested and refined using a focus group and with ongoing 
support from a specialist in survey design. To ensure the 
cultural safety and sensitivity of the measures a number 
of drafts were also examined by the First Nations Refer-
ence group. Once the survey was developed it was pilot 
tested with peers and each panel provider (Qualtrics and 
Dynata) ran a pilot test prior to deploying the instru-
ment. Finally, the data was cleaned by the panel providers 
and again by the research team when the data sets were 
combined.

A number of variables were chosen because a holis-
tic approach that includes individual demographics and 
cognitive, affective, social and cultural factors is recom-
mended to assess risk perceptions [32]. Demographic 
measures included First Nations status, postcode, age, 
gender, education, rural or town/village location, proxim-
ity to medical services and living situation. Demographic 
measures were selected based on advice from the Project 
Advisory Group. This study analysed five items related 
to perceptions about COVID-19: perceived likelihood of 
contracting COVID-19 in the next 12 months, perceived 
harmfulness of the virus, how often people felt afraid, 
perception about respondents’ ability to do something 
about the virus and perceived economic impacts of the 
pandemic.

Data analysis
The data reported here come from a larger study. The 
same data collection methods were used in the larger 
study. This analysis is focused on those perceptions where 
there were significant differences between First Nations 
and non-First Nation respondents. Respondents from 
Murrumbidgee, Western and Far Western NSW Local 
Health Districts were identified by postcode. Respond-
ents from other areas were excluded from the analysis.

Both descriptive and multivariate statistical analyses 
were used to assess links between First Nations status 
and other variables. Bivariate analyses using cross-tab-
ulations were performed for the respondent’s First 
Nations status variable by anxiety about COVID-19 and 
socio-demographic characteristics, which were consid-
ered for multivariate analysis. Significant determinants 
were explored by Pearson’s chi-squared test and Fisher’s 
exact test. Multivariate logistic regression modelling for 

multivariable analyses was carried out to determine the 
influence of some covariates on the likelihood of experi-
encing anxiety for COVID-19, such as ‘feeling afraid’ and 
‘perceiving harmful’ variables included in the survey.

The significant relationships between a variable and 
its effects were quantified by calculating the odds ratios 
with 95% confidence interval measures. The odds ratio 
(OR) in favour of ‘moderate’ and ‘severe’ forms of anxiety 
was computed for the selected group of covariates to sug-
gest how many times the group of interest is more likely 
to belong to the target group compared to the reference 
group, i.e. ‘no’ anxiety. Two regression models were used 
separately for the two different anxiety-related response 
variables related to COVID-19 perceptions. The -2 Log 
Likelihood-based Chi-squared test was employed to 
check the statistical significance of the fitted model. Fur-
ther details about these methods and analysis techniques 
are available in the existing literature [33]. IBM SPSS ver-
sion 26 was utilized in all statistical analyses.

Ethics approval
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 Human Research Ethics 
Committee (H20254).

Results
There were 701 completed surveys collected. Paper-
based surveys were completed by seven First Nations 
Australian respondents. The remaining 694 surveys were 
completed online. There were more female (n=447) than 
male respondents (n=254). Table  2 reports the survey 
respondents’ demographic characteristics. There were 
significant differences between First Nations (n=60) 
and non-First Nations (n= 639) respondents across all 
categories. First Nations respondents were significantly 
more likely to be female, to have a postgraduate degree, 
to live in a rural town more than 20 kilometres away from 
a health service and to be looking after children in their 
home compared to non-First Nations respondents.

Having compared the demographic characteristics of 
the First Nations respondents with non-First Nations 
members of the sample, in the next section, the groups 
are compared in terms of their perceptions about 
COVID-19. Table  3 includes five measures related to 
COVID-19 perceptions where there was a significant dif-
ference between the two groups: perceived likelihood of 
contracting COVID-19 in the next 12 months, perceived 
harmfulness of the virus, how often people felt afraid 
because of COVID-19, perceptions about respondents’ 
ability to do something about the virus and perceived 
economic impacts of the pandemic.
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The results reflect a significantly higher level of anxi-
ety among the First Nations group in the sample: they 
felt afraid more often, felt it was highly likely they would 
catch the virus and if they did catch the virus perceived 
that it would be very harmful.

• First Nations respondents (47.4%, p=0.000) were 
eight times more likely than non-First Nations 
respondents (5.6%, p=0.000) to indicate they were 
“very likely to get COVID-19 in the next 12 months.

• Although the majority of the sample considered the 
disease harmful, more First Nations respondents 
perceived COVID-19 to be very harmful (78.3% 
versus 61.1%, p=0.028), whereas non-First Nations 
respondents were more likely to consider the disease 
moderately harmful (30.2% versus 18.3%, p=0.028).

• Nearly half of non-First Nations respondents 
(47%, p=0.022) reported rarely feeling afraid about 
COVID-19 compared to only 28.8% of those who 
identified as First Nations.

• Two-thirds (63.6%, p=0.000) of First Nations 
respondents agreed that there was nothing they 
could do about COVID-19, whereas only 11.6% 
(p=0.000) of the rest of the sample agreed with this 
statement.

• In relation to the economic impacts of COVID-19, 
non-First Nations members of the sample (80.8%, 
p=0.000 ) were much more likely to expect a nega-
tive impact than First Nations respondents (45%, 
p=0.000).

The significant differences in other demographic char-
acteristics included in Table 2 suggested that there may 
be more than First Nations status influencing the percep-
tions of each group, for example, education, age, gender, 
and population where people live and whether children 
were present in the household. The following section 
reports the results of two multinomial regression analy-
ses examining the predictive relationship between the 

Table 2 Background characteristics of the respondents and their percentage distribution by First Nations and non-First Nations status 
from selected study areas in Australia, 2021 (n=701)

a Total number of participants may differ due to missing data

Characteristic and categories No. of  participantsa % First nations % Non-First Nations or does 
not identify %

p-value

Sex

 Male 254 36.2 34.6 53.3 p=0.004

 Female 447 63.8 55.4 46.7

Age (in years)

 18-29 151 21.6 25.0 136 p=0.000

 30-49 235 33.6 56.7 201

 50-69 218 31.2 13.3 210

 70 plus 95 13.6 5.0 92

Education

 School up to Year 12 228 32.5 21.7 33.5 p=0.000

 Trade/Diploma 257 36.7 28.3 37.4

 Bachelor 158 22.5 16.7 23.1

 Postgraduate 58 8.3 33.3 5.9

Children under 18 at home

 Yes 224 75.2 92.9 72.3 p=0.003

 No 74 24.8 7.1 27.7

Residence

 Rural Town over 500 population 603 86.4 93.3 85.7 p=0.067

 Rural Area 95 13.6 6.7 14.4

Nearest health service

 Up to 20kms 632 90.2 78.3 91.3 p=0.01

 More than 20kms 69 9.8 21.7 8.7

Living situation

 Single person /couple without children 137 19.5 13.3 20.1 p=0.000

 Couples/single parent with children 265 37.8 15 39.9

 Other household types 299 42.7 71.7 39.9
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Table 3 COVID-19-related perceptions and anxiety characteristics of the participants and their percentage distribution by First 
Nations and non-First Nations status, 2021.

*p-value estimated using Fisher’s exact test

Factors Number of observations 
(%)

First Nations Non-First Nations p-value

Likelihood of getting in next 12 months

 Not very likely 358 (52.7%) 53.90% 40.40% p=0.000

 Moderately likely 259 (38.1%) 40.50% 12.30%

 Very likely 62 (9.1%) 5.60% 47.40%

Perceived Harmfulness

 Not very harmful 59 (8.4%) 8.80% 3.30% p=0.028*

 Moderately harmful 204 (29.1%) 30.20% 18.30%

 Very harmful 438 (62.5%) 61.10% 78.30%

Feel Afraid

 Not often/Rarely 318 (45.4%) 47.00% 28.80% p=0.022

 Sometimes 209 (29.9%) 29.30% 35.60%

 Often/All of the time 173 (24.7%) 23.70% 35.60%

There is nothing we can do about COVID-19

 Disagree 425 (60.7%) 63.4% 18.3%

 Neither agree nor disagree 169 (24.1%) 25.0% 21.7% p=0.000

 Agree 106 (15.1%) 11.6% 60.0%

 Economic impacts of COVID-19 not as bad as predicted

 Disagree 543 (77.7%) 80.8% 45.0%

 Neither agree nor disagree 89 (12.7%) 12.4% 16.7% p=0.000

 Agree 67 (9.6%) 6.9% 38.3%

Table 4 Regression coefficients and odds ratios for the likelihood of moderate and severe forms of anxiety (i.e. feeling afraid) due to 
COVID-19 by some selected significant characteristics, including the First Nations status of the  respondentsa

a Reference category of dependent variable is not afraid
b Omitted categories (i.e. reference class for each independent variable) not shown

*p<0·10; **p<0·05; ***p<0·01; ****p<0.001

Feel Afraid (Reference category is not afraid)

Afraid sometimes Afraid often /all of the time

Characteristic b B Odds Ratio 95% CI B Odds Ratio 95% CI

Non-First Nations -0.92 0.40*** (0.159, 1.006) 0.15 0.87 (0.124, 6.019)

Male -0.05 0.95 (0.493, 1.825) 1.79 6.01** (1.743, 20.721)

Children under 18 0.57 1.77* (0.963, 3.238) 0.90 2.45 (0.605, 9.957)

Rural Town over 500ppl -0.73 0.49* (0.215, 1.070) -1.60 0.20** (0.050, 0.832)

Education

 Year 12 -0.86 0.42 (0.141, 1.274) 0.44 1.55 (0.117, 20.461)

 Trade/Diploma -1.26 0.28** (0.096, 0.840) 0.17 1.18 (0.091, 15.345)

 Bachelor -0.59 0.55 (0.174, 1.752) 1.69 5.39 (0.456, 63.762)

Model fitting information
-2 Log Likelihood 135.208.

Chi-squared (df ) 41.994 (14)****



Page 7 of 10Allan et al. BMC Public Health         (2022) 22:1276  

demographic characteristics of respondents and 1) how 
often they felt afraid of COVID-19 and 2) how harmful 
they perceived the virus to be.

In the first regression (Table  4), how often people 
reported feeling afraid about the virus was considered. 
Non-First Nations respondents were 60% less likely 
to report feeling afraid sometimes than First Nations 
respondents, illustrating a very different level of affect 
between these groups. Compared to those living in rural 
and remote areas, those living in towns were less likely to 
feel afraid sometimes (51.1%) and all of the time (79.6%). 
Males were six times more likely than females to report 
feeling afraid all of the time, and those with children 
under 18 in their household were 1.8 times more likely to 
report feeling afraid sometimes (when compared to those 
who did not feel afraid). Finally, those with a trade certifi-
cate or a diploma were 71.6% less likely to say they some-
times felt afraid than those with a postgraduate degree.

In the second regression, the perceived harmfulness of 
the virus was examined (Table  5). First, Nations status 
was the only variable that was significantly related to per-
ceptions of harmfulness. When compared to those who 
thought COVID-19 was not harmful, Non-First Nations 
respondents were 66% less likely than First Nations 
respondents to perceive COVID-19 as moderately harm-
ful and 93% less likely than First Nations respondents to 
report that the virus was very harmful. Education level 
does not make a difference in this model.

Discussion
Overall, these findings reflect a much higher level of anx-
iety and fatalism amongst the First Nations respondents. 
There were some significant differences in risk perception 

and impacts of COVID-19 between First Nations and 
non-First Nations survey respondents and several demo-
graphic variables that predicted responses to COVID-
19. First Nations respondents perceived COVID-19 to 
be more harmful than non-First Nations respondents 
to perceive a higher danger and vulnerability from the 
virus. . At the time the survey was conducted, there was 
no COVID-19 reported in Western NSW. Therefore, the 
finding of high perceptions of vulnerability from COVID-
19 may reflect the media discourse about the high level of 
risk that First Nations people face in relation to COVID-
19 and the potential impact on First Nations commu-
nities in other parts of Australia as well as confused 
messaging about risks to different places and sectors of 
the population [19, 21, 24].

There were significantly higher levels of anxiety among 
First Nations respondents (based on perceptions of fear 
and the harmfulness of the virus). Significantly higher 
levels of fatalism and a huge disparity in the perceived 
likelihood of catching the virus in the next 12 months 
point to the impact of COVID-19 anxiety on top of exist-
ing high levels of mental distress and social disadvan-
tage [16]. All factors are consistent with a syndemic [10] 
indicating a much more serious impact of COVID-19 on 
First Nations Australians compared to non-First Nations 
Australians. First Nation’s survey respondents’ fears were 
justified because the Delta variant of COVID-19 quickly 
took hold in small communities with limited healthcare 
services, reflecting the pattern seen in other countries 
[16, 2]. Limitations in accessing healthcare services are 
also reflected in the results. Excluding rural populations 
from risk groups at the start of the pandemic was a dan-
gerous oversight by the Australian government. The high 

Table 5 Regression coefficients and odds ratios for the likelihood of moderate and severe forms of anxiety (i.e. perceiving harmful) 
due to COVID-19 by some selected significant characteristics, including the First Nations status of the  respondentsa

a Reference category of dependent variable is not harmful
b Omitted categories (i.e. reference class for each independent variable) not shown

*p<0·10; **p<0·05; ***p<0·01; ****p<0.001

Harmful (reference category is not harmful)

Moderately harmful Very Harmful

Characteristic b B Odds Ratio 95% CI B Odds Ratio 95% CI

Non-First Nations -1.16 0.31 (0.034, 2.899) -2.73 0.07*** (0.008, 0.533)

Male -0.56 0.57 (0.237, 1.365 -0.61 0.54 (0237, 1.240)

Children under 18 0.38 1.47 (0.619, 3.483) 0.02 1.02 (0.454, 2.279)

Rural Town over 500ppl 0.42 1.52 (0.458, 5.016 -0.42 0.66 (0.230, 1.881)

Education
Trade/Diploma

0.23 1.26 (0.546, 2.903) -0.032 0.97 (0.439, 2.130)

Model Fitting information
-2 Log Likelihood 113.622 .

Chi-squared (df ) 28.588 (10)***
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proportion of First Nations people in Western NSW was 
not taken into account in vaccine rollout plans or the lim-
ited availability of healthcare services.

Other factors influencing perceptions of COVID-19’s 
harmfulness were also characteristic of many First 
Nations communities. Residing in a small rural town 
and living with children under the age of eighteen years 
were significantly predictive of concerns about COVID-
19 harms. First Nations peoples typically live in larger 
extended family groups, including children, and in West-
ern NSW, they are more likely to live in small rural com-
munities than on farming properties [27, 34]. Frequently 
changing advice about the risks both to and from chil-
dren directly impacts First Nations communities and 
likely heightened fear and concern about COVID-19 
risks.

A high proportion of First Nations survey respond-
ents had a post-school qualification (78% in the study 
compared to 42% of First Nations Australians nationally) 
[35]. However, most of the non-first Nations respond-
ents only had school or vocational qualifications. High 
levels of education are likely to be consistent with good 
health literacy and better adherence to COVID-19 pro-
tective measures [15, 17, 19]. Lower levels of fear and 
perceptions of COVID-19 harmfulness among non-First-
Nations respondents with lower education levels indicate 
a potentially blasé response to COVID-19 risks. Lower 
education levels are correlated with lower levels of con-
cern about pandemic risks and typically result in less 
adherence to infection control measures, putting vulner-
able groups at risk [36, 37, 17].

Education level is not the only issue at play in the effec-
tiveness of health communications [18]. The levels of 
fear and perceptions of harmfulness found in the survey 
results should be expected when distrust of government 
and previous poor health care experiences are wide-
spread for First Nations people [20]. There were no First 
Nations representatives in the daily government press 
conferences that delivered health advice even though 
there were frequent mentions of risks to ‘the regions’ 
[16, 20]. Heterogeneity of the population means diverse 
capacity to understand and apply pandemic related infor-
mation [19]. Health messages could better target their 
intended audience by directly addressing the specific 
concerns and healthcare experiences of distinct popula-
tions such as First Nations communities in rural areas, 
via co-design of health communications and dissemi-
nation strategies [9]. The Aboriginal Community Con-
trolled health sector worked hard to inform First Nations 
communities about COVID-19 risks, including closing 
remote Northern Territory communities and developing 
localised social media campaigns for these sites where 
subsequently no COVID-19 cases were reported during 

2020 [21].This approach was not applied nation-wide. 
As the pandemic continues, the development of spe-
cific health communications for rural people in NSW is 
required with tailored options for First Nations Austral-
ian communities in the region.

Strengths and Limitations
There has not been a First Nation’s informed investiga-
tion of First Nations Australian’s perceptions of COVID-
19 in Western NSW. The results suggest key areas for 
more nuanced health communications to address. How-
ever, the small sample size (n=60) was not representa-
tive of the First Nations population in Western NSW 
(8.4% in the sample vs 13% in the region), and the results 
do not represent the experiences or perceptions of First 
Nations Australians in other areas. However, the propor-
tion of First Nations respondents in this study is greater 
than the population proportion nationally and more than 
reported in other Australian studies [23, 24]. Further-
more, the study included 78% of First Nations respond-
ents with a post-school qualification compared to 42% 
nationally [35]. This result suggests, however, that educa-
tion is less likely to be a factor in COVID-19-related anxi-
ety than other factors, such as mental distress and poor 
experiences of healthcare and government interventions 
[20, 10].

Conclusion
Health communications for First Nations Austral-
ians in rural areas should be designed and delivered 
by First Nation’s Australians from those areas because 
they understand the rural context in which people live. 
This principle of First Nations-led design is critical to 
all health policy and planning. The Australian Govern-
ment should include rural areas in planning pandemic 
responses, recognising that First Nations populations are 
a significant proportion of the rural population with dif-
ferent risk factors and concerns than those of non-First 
Nations peoples, creating syndemic conditions.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12889- 022- 13643-6.

Additional file 1. 

Acknowledgements
Jess Kingsford, Gail Fuller, Oliver Burmeister and the Members of the Aborigi-
nal Reference Group, Western NSW LHD.

Authors’ contributions
JA, JK, TS, ML and JL contributed equally to the study conception and 
design. AR designed and led the statistical analysis. Material preparation, 

https://doi.org/10.1186/s12889-022-13643-6
https://doi.org/10.1186/s12889-022-13643-6


Page 9 of 10Allan et al. BMC Public Health         (2022) 22:1276  

data collection and analysis were performed by JA, JK, TS and AR. The first 
draft of the manuscript was written by JA, and all authors commented on 
previous versions of the manuscript. All authors read and approved the final 
manuscript.

Funding
This work was supported by a Charles Sturt University COVID-19 Research 
Development grant.

Availability of data and materials
The datasets generated during and/or analysed during the current study are 
available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was performed in line with the principles of the Declaration of 
Helsinki. Approval was granted by the Ethics Committee of The Aboriginal 
Health and Medical Research Council of NSW (1668/2020) and Charles Sturt 
University (H20254).
Informed consent to participate was obtained from all survey respondents

Consent for publication
Not applicable.

Competing interests
The authors have no relevant financial or nonfinancial interests to disclose.

Author details
1 University of Wollongong, School of Health and Society, Wollongong, NSW, 
Australia. 2 Charles Sturt University, Bathurst, NSW, Australia. 3 Western NSW 
Local Health District, Bathurst, NSW, Australia. 4 University of Technology, 
Sydney, NSW, Australia. 

Received: 22 March 2022   Accepted: 15 June 2022

References
 1. OECD. “Policy implications of coronavirus crisis for rural development”, 

Tackling Coronavirus (COVID-19): Contributing to a Global Effort. Paris: 
OECD; 2020. https:// read. oecd- ilibr ary. org/ view/? ref= 134_ 134479- 8kq0i 
6epcq & title= Policy- Impli catio ns- of- Coron avirus- Crisis- for- Rural- Devel 
opment

 2. Leatherby, L. (2020), “The worst virus outbreaks in the U.S. are now in rural 
areas”, https:// www. nytim es. com/ inter active/ 2020/ 10/ 22/ us/ covid- rural- 
us. html.

 3. Peters D. Community susceptibility and resiliency to COVID-19 
across the rural-urban continuum in the United States. J Rural Health. 
2020;36(3):446–56. https:// doi. org/ 10. 1111/ jrh. 12477.

 4. Australian Government, Department of Health and Ageing. Corona Virus 
(COVID-19) At a Glance 30 June. Canberra: Australian Government; 2020. 
Retrieved 13 December 2021 https:// www. health. gov. au/ sites/ defau lt/ 
files/ docum ents/ 2020/ 06/ coron avirus- covid- 19- at-a- glance- 30- june- 
2020. pdf

 5. AIATSIS (Australian Institute of Aboriginal and Torres Strait Islander Stud-
ies). AUSTLANG, AIATSIS Collection website. 2019. https:// aiats is. gov. au/. 
Accessed 27 May 2022.

 6. Rudge S, Massey P. Responding to pandemic (H1N1) 2009 influenza in 
Aboriginal communities in NSW through collaboration between NSW 
Health and the Aboriginal community-controlled health sector. N S W 
Public Health Bull. 2010;21(2):26–9.

 7. Australian Government, Department of Health and Ageing. National 
pandemic influenza exercise. Exercise Cumpston 06 report. 2007. Avail-
able at: http:// www. health. gov. au/ inter net/ wcms/ publi shing. nsf/ Conte 
nt/ ohp- cumps ton- report. htm. Accessed 16 Aug 2007

 8. Australian Institute of Health and Welfare. Indigenous health and wellbe-
ing. Canberra: AIHW; 2020. https:// www. aihw. gov. au/ repor ts/ austr alias- 
health/ indig enous- healt hand- wellb eing. Accessed 22 Mar 2021.

 9. NSW Ministry of Health. NSW Aboriginal Mental Health and Wellbeing 
Strategy 2020-2025. Sydney: NSW Ministry of Health; 2020. Available from 
https:// www. health. nsw. gov. au/ menta lheal th/ resou rces/ Publi catio ns/ 
aborig- mh- wellb eing- 2020- 2025. pdf. Accessed 20 Dec 2021.

 10. Tsai AC, et al. Co-occurring epidemics, syndemics, and population health. 
Lancet. 2017;389(10072):978–82.

 11. Better Internet for Rural, Regional & Remote Australia. Submission to 
the Regional Telecommunications Independent Review Committee 
(RTIRC). 2018. https:// www. infra struc ture. gov. au/ sites/ defau lt/ files/ submi 
ssions/ better_ inter net_ for_ rural_ regio nal_ remote_ austr alia_ birrr. pdf. 
Accessed 26 June 2022.

 12. Follent D, Paulson C, Orcher P, O’Neill B, Lee D, Briscoe K, et al. The indirect 
impacts of COVID-19 on Aboriginal communities across New South 
Wales. Med J Aust. 2021;214:199–200.e1. https:// doi. org/ 10. 5694/ mja2. 
50948.

 13. Caffery LJ, Bradford NK, Wickramasinghe SI, Hayman N, Smith AC.  
Outcomes of using telehealth for the provision of healthcare to Aboriginal 
and Torres Strait Islander people: a systematic review. Aust NZ J Public 
Health. 2017;41:48–53. https:// doi. org/ 10. 1111/ 1753- 6405. 12600.

 14. NSW Ministry of Health. Pandemic Preparedness and Response –  
Aboriginal Communities. Sydney: NSW Ministry of Health; 2019. Available: 
https:// www1. health. nsw. gov. au/ pds/ Activ ePDSD ocume nts/ GL2019_ 
009. pdf. Accessed 26 June 2022.

 15. Moodie N, Ward J, Dudgeon P, et al. Roadmap to recovery: Reporting on 
a research taskforce supporting Indigenous responses to COVID-19 in 
Australia. Aust J Soc Issues. 2021;56:4–16. https:// doi. org/ 10. 1002/ ajs4. 133.

 16. Thorpe N. Aboriginal elders fear COVID deaths as NSW’s outbreak reaches 
Walgett Posted Sat 14 Aug 2021 at 6:08amSaturday 14 Aug 2021 at 
6:08am, updated Sat 14 Aug 2021 at 10:20am. 2021. https:// www. abc. 
net. au/ news/ 2021- 08- 14/ abori ginal- elders- fear- covid- deaths- in- walge 
tt- outbr eak/ 10037 6186. Accessed 26 June 2022.

 17. Rattay P, Michalski N, Domanska OM, Kaltwasser A, De Bock F, Wieler LH, 
et al. Differences in risk perception, knowledge and protective behaviour 
regarding COVID-19 by education level among women and men in  
Germany. Results from the COVID-19 Snapshot Monitoring (COSMO) study. 
PLoS One. 2021;16(5):e0251694. https:// doi. org/ 10. 1371/ journ al. pone. 
02516 94.

 18. McCaffery KJ, Dodd RH, Cvejic E, Ayre J, Batcup C, Isautier JMJ, Copp T, 
Bonner C, Pickles K, Nickel B, Dakin T, Cornell S, Wolf MS. Health literacy 
and disparities in COVID-19–related knowledge, attitudes, beliefs and 
behaviours in Australia. Public Health Res Pract. 2020;30(4):e30342012. 
First published: 5 November 2020. https:// doi. org/ 10. 17061/ phrp3 03420 12

 19. Wachtler B, Michalski N, Nowossadeck E, Diercke M, Wahrendorf M, San-
tos-Hövener C, et al. Socioeconomic inequalities and COVID-19 –A review 
of the current international literature. J Health Monitoring. 2020;5(S7).

 20. Cox L. Fear, Trust and Aborigines: The Historical Experience of State 
Institutions and Current Encounters in the Health System. Health History. 
2007;9(2):70–92. https:// doi. org/ 10. 2307/ 40111 576.

 21. Eades S, Eades F, McCaullay D, Nelson L, Phelan P, Stanley F. Australia’s First 
Nations’ response to the COVID-19 pandemic. Lancet (London, England). 
2020;396(10246):237–8. https:// doi. org/ 10. 1016/ S0140- 6736(20) 31545-2.

 22. Schneider C, Dryhurst S, Kerr J, Freeman A, Recchia G, Spiegelhalter D, 
et al. COVID-19 risk perception: a longitudinal analysis of its predictors 
and associations with health protective behaviours in the United King-
dom. J Risk Res. 2021;24(3-4):294–313. https:// doi. org/ 10. 1080/ 13669 877. 
2021. 18906 37.

 23. Faasse K, Newby J. Public Perceptions of COVID-19 in Australia: Perceived 
Risk, Knowledge, Health-Protective Behaviors, and Vaccine Intentions. 
Front Psychol. 2020;11:551004. Published 2020 Sep 30. doi:https:// doi. 
org/ 10. 3389/ fpsyg. 2020. 551004

 24. Seale H, Heywood AE, Leask J, et al. Examining Australian public percep-
tions and behaviors towards a future COVID-19 vaccine. BMC Infect Dis. 
2021;21:120. https:// doi. org/ 10. 1186/ s12879- 021- 05833-1.

 25. Gwynn J, Lock M, Turner N, Dennison R, Coleman C, Kelly B, et al. Aborigi-
nal and Torres Strait Islander community governance of health research: 
Turning principles into practice. Aust J Rural Health. 2015;23(4):235–42. 
https:// doi. org/ 10. 1111/ ajr. 12182.

 26. Australian Bureau of Statistics [ABS] 2019. Censu s of Popul ation  and Housi 
ng:  chara cteri stics  of Abori ginal  and Torre s Strai t Islan der Austr alian s, 
2016. ABS cat. no. 2076.0. Canberra: ABS.

https://read.oecd-ilibrary.org/view/?ref=134_134479-8kq0i6epcq&title=Policy-Implications-of-Coronavirus-Crisis-for-Rural-Development
https://read.oecd-ilibrary.org/view/?ref=134_134479-8kq0i6epcq&title=Policy-Implications-of-Coronavirus-Crisis-for-Rural-Development
https://read.oecd-ilibrary.org/view/?ref=134_134479-8kq0i6epcq&title=Policy-Implications-of-Coronavirus-Crisis-for-Rural-Development
https://www.nytimes.com/interactive/2020/10/22/us/covid-rural-us.html
https://www.nytimes.com/interactive/2020/10/22/us/covid-rural-us.html
https://doi.org/10.1111/jrh.12477
https://www.health.gov.au/sites/default/files/documents/2020/06/coronavirus-covid-19-at-a-glance-30-june-2020.pdf
https://www.health.gov.au/sites/default/files/documents/2020/06/coronavirus-covid-19-at-a-glance-30-june-2020.pdf
https://www.health.gov.au/sites/default/files/documents/2020/06/coronavirus-covid-19-at-a-glance-30-june-2020.pdf
https://aiatsis.gov.au/
http://www.health.gov.au/internet/wcms/publishing.nsf/Content/ohp-cumpston-report.htm
http://www.health.gov.au/internet/wcms/publishing.nsf/Content/ohp-cumpston-report.htm
https://www.aihw.gov.au/reports/australias-health/indigenous-healthand-wellbeing
https://www.aihw.gov.au/reports/australias-health/indigenous-healthand-wellbeing
https://www.health.nsw.gov.au/mentalhealth/resources/Publications/aborig-mh-wellbeing-2020-2025.pdf
https://www.health.nsw.gov.au/mentalhealth/resources/Publications/aborig-mh-wellbeing-2020-2025.pdf
https://www.infrastructure.gov.au/sites/default/files/submissions/better_internet_for_rural_regional_remote_australia_birrr.pdf
https://www.infrastructure.gov.au/sites/default/files/submissions/better_internet_for_rural_regional_remote_australia_birrr.pdf
https://doi.org/10.5694/mja2.50948
https://doi.org/10.5694/mja2.50948
https://doi.org/10.1111/1753-6405.12600
https://www1.health.nsw.gov.au/pds/ActivePDSDocuments/GL2019_009.pdf
https://www1.health.nsw.gov.au/pds/ActivePDSDocuments/GL2019_009.pdf
https://doi.org/10.1002/ajs4.133
https://www.abc.net.au/news/2021-08-14/aboriginal-elders-fear-covid-deaths-in-walgett-outbreak/100376186
https://www.abc.net.au/news/2021-08-14/aboriginal-elders-fear-covid-deaths-in-walgett-outbreak/100376186
https://www.abc.net.au/news/2021-08-14/aboriginal-elders-fear-covid-deaths-in-walgett-outbreak/100376186
https://doi.org/10.1371/journal.pone.0251694
https://doi.org/10.1371/journal.pone.0251694
https://doi.org/10.17061/phrp30342012
https://doi.org/10.2307/40111576
https://doi.org/10.1016/S0140-6736(20)31545-2
https://doi.org/10.1080/13669877.2021.1890637
https://doi.org/10.1080/13669877.2021.1890637
https://doi.org/10.3389/fpsyg.2020.551004
https://doi.org/10.3389/fpsyg.2020.551004
https://doi.org/10.1186/s12879-021-05833-1
https://doi.org/10.1111/ajr.12182
https://www.abs.gov.au/AUSSTATS/abs@.nsf/mediareleasesbyReleaseDate/4335345D87F9711FCA257AC2001A4ABF?OpenDocument
https://www.abs.gov.au/AUSSTATS/abs@.nsf/mediareleasesbyReleaseDate/4335345D87F9711FCA257AC2001A4ABF?OpenDocument
https://www.abs.gov.au/AUSSTATS/abs@.nsf/mediareleasesbyReleaseDate/4335345D87F9711FCA257AC2001A4ABF?OpenDocument


Page 10 of 10Allan et al. BMC Public Health         (2022) 22:1276 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 27. Aboriginal Affairs (2019) Key data-NSW Aboriginal People. Retrieved from: 
https:// www. abori ginal affai rs. nsw. gov. au/ media/ websi te_ pages/ resea 
rch- and- publi catio ns/ facts- and- figur es/ KEY- DATA- ABORI GINAL- PEOPLE- 
SEP- 2020. pdf. Accessed 26 June 2022.

 28. Ochoa C, Porcar JM. Modeling the effect of quota sampling on online 
fieldwork efficiency: An analysis of the connection between uncertainty 
and sample usage. Int J Market Research. 2018;60(5):484–501.

 29. De Koning R, Egiz A, Kotecha J, Ciuculete AC, Ooi SZY, Bankole NDA, et al. 
Survey fatigue during the COVID-19 pandemic: an analysis of neurosur-
gery survey response rates. Front Surgery. 2021;8:690680.

 30. Hair JF, Black WC, Babin BJ, Anderson RE, Tatham RL. Multivariate Data 
Analysis. New Jersey: Pearson Prentice Hall; 2006.

 31. Bults M, Beaujean DJ, de Zwart O, Kok G, van Empelen P, van Steenbergen 
JE, et al. Perceived risk, anxiety, and behavioural responses of the general 
public during the early phase of the Influenza A (H1N1) pandemic 
in the Netherlands: results of three consecutive online surveys. BMC 
Public Health. 2011;11:2. https:// doi. org/ 10. 1186/ 1471- 2458- 11-2 PMID: 
21199571; PMCID: PMC3091536.

 32. Dryhurst S, Schneider CR, Kerr J, Freeman ALJ, Recchia G, van der Bles 
AM, et al. Risk Perceptions of COVID-19 Around the World. J Risk Res. 
2020;23(7/8):994–4461.

 33. Rahman, A., & Harding, A. Small area estimation and microsimulation 
modeling. New York: Chapman and Hall/CRC; 2016. https:// doi. org/ 10. 
1201/ 97813 15372 143.

 34. Australian Institute of Health and Welfare. Rural & remote health. Cat. no. 
PHE 255. Canberra: AIHW; 2019. https:// www. aihw. gov. au/ repor ts/ rural- 
remote- austr alians/ rural- remote- health. Accessed 8 Jan 2022.

 35. Australian Institute of Health and Welfare https:// www. aihw. gov. au/ repor 
ts/ austr alias- welfa re/ indig enous- educa tion- and- skills. Accessed 8 Jan 
2022.

 36. Barr M, Raphael B, Taylor M, et al. Pandemic influenza in Australia: Using 
telephone surveys to measure perceptions of threat and willing-
ness to comply. BMC Infect Dis. 2008;8:117. https:// doi. org/ 10. 1186/ 
1471- 2334-8- 117.

 37. Eastwood, K., Durrheim, D., Francis, J., Espaignet, E., Duncan, S., Islam, F., & 
Speare, R. (2009). Knowledge about pandemic influenza and compliance 
with containment measures among Australians. Bull World Health Organ, 
87, 588–594 doi:https:// doi. org/ 10. 2471/ BLT. 08. 060772

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.aboriginalaffairs.nsw.gov.au/media/website_pages/research-and-publications/facts-and-figures/KEY-DATA-ABORIGINAL-PEOPLE-SEP-2020.pdf
https://www.aboriginalaffairs.nsw.gov.au/media/website_pages/research-and-publications/facts-and-figures/KEY-DATA-ABORIGINAL-PEOPLE-SEP-2020.pdf
https://www.aboriginalaffairs.nsw.gov.au/media/website_pages/research-and-publications/facts-and-figures/KEY-DATA-ABORIGINAL-PEOPLE-SEP-2020.pdf
https://doi.org/10.1186/1471-2458-11-2
https://doi.org/10.1201/9781315372143
https://doi.org/10.1201/9781315372143
https://www.aihw.gov.au/reports/rural-remote-australians/rural-remote-health
https://www.aihw.gov.au/reports/rural-remote-australians/rural-remote-health
https://www.aihw.gov.au/reports/australias-welfare/indigenous-education-and-skills
https://www.aihw.gov.au/reports/australias-welfare/indigenous-education-and-skills
https://doi.org/10.1186/1471-2334-8-117
https://doi.org/10.1186/1471-2334-8-117
https://doi.org/10.2471/BLT.08.060772

	A comparison of rural Australian First Nations and Non-First Nations survey responses to COVID-19 risks and impacts: implications for health communications
	Abstract 
	Introduction: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Setting
	Participants
	Survey
	Data analysis
	Ethics approval


	Results
	Discussion
	Strengths and Limitations

	Conclusion
	Acknowledgements
	References


