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Background: Risk perceptions and precaution-taking against COVID-19 are affected by individuals’ health status, psychosocial
vulnerabilities and cultural dimensions. This cross-sectional study investigates risk perceptions associated with COVID-19 and
specifically the problem- and emotion-focused health precautions of older, culturally and linguistically diverse (CALD) South
Australians.
Methods: Cross-sectional research involving self-administration of an online survey. Participants were CALD adults living in South
Australia, aged 60 years and above (n = 155). Multi-indicator surveys were analyzed using Stata/MP version 13.0 and multiple linear
regression models fitted to examine associations between risk perceptions and problem- and emotion-focused health precautions.
Results: Dread risk returned the highest mean score; COVID-19 was perceived as a catastrophe. Mean scores for fear showed that
participants were worried about COVID-19 and scared of becoming infected. Participants followed health advice as they were worried
[β 0.15; 95% CI 0.07, 0.23] and realized the effect of COVID-19 on them [β 0.15; 95% CI 0.02, 0.28], or worried and had trust in
experts’ knowledge and managing capacity [β 0.17; 95% CI 0.06, 0.28]. Age was negatively associated with sum-score of problem-
focused coping: compared to participants aged 60–69 years, 80+ years revealed a decrease in problem-focused health precautions.
Variables like education (primary schooling [β 2.80; 95% CI 0.05, 5.55] and bachelor degree [β 3.16; 95% CI 0.07, 6.25] versus no
formal education), self-confidence in reducing risk, and fear [β 0.84; 95% CI 0.31, 1.36] significantly affected emotional-focused
health precautions.
Conclusion: This local study has global implications. It showed that COVID-19 has psychosocial and environmental implications for
older CALD adults. When many CALD populations have existing vulnerabilities to intersecting disadvantage, cultural-tailoring of
interventions and pandemic response plans may buffer the effects of compounding disaster. Larger studies are needed to compare risk
perception and health response patterns across countries and cultural groupings.
Keywords: culturally and linguistically diverse community, older adults, risk perceptions, behavioral coping, emotional precautions,
South Australia

Introduction
Australia recorded its first case Of COVID-19 on January 25, 2020. Early action helped to limit the spread and
containment Of COVID-19, such as with social distancing, restricting international and inter-state travels, and quar-
antines for passengers arriving from overseas.1,2 Political decisions and health initiatives emphasized protecting certain
members Of society as a priority, particularly those with ageing or disability related health conditions that increase

Journal of Multidisciplinary Healthcare 2022:15 497–514 497
© 2022 Hamiduzzaman et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Journal of Multidisciplinary Healthcare Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 12 October 2021
Accepted: 9 March 2022
Published: 15 March 2022

Jo
ur

na
l o

f M
ul

tid
is

ci
pl

in
ar

y 
H

ea
lth

ca
re

 d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/ o

n 
30

-M
ar

-2
02

2
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0001-6027-1564
http://orcid.org/0000-0001-9288-7638
http://orcid.org/0000-0002-1959-8319
http://orcid.org/0000-0002-6507-1171
http://orcid.org/0000-0001-6542-3344
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
http://www.dovepress.com/permissions.php
https://www.dovepress.com


vulnerability to COVID-19 infection.2 Residential aged care facilities in Australia, for example, restricted visits to limit
the spread of disease,3 and telehealth services targeted at Australians ageing in-place.4 However, there is no retirement
age in Australia (except for Judges legislated at 80yrs), and many older people undertake work or business well into their
older years. Many have suffered lost livelihoods, diminished opportunity to save for retirement, and exacerbated financial
insecurities due to the pandemic.5 There has also been loss of purpose and sense of agency associated with the
psychological intangibility of COVID-19 in Australia, low infection rates and fear of the unknown.6

While pandemic efforts have kept most Australians safe from infection, many have experienced mental health and
adversity associated with the highly restrictive lockdowns.7 In addition, experiences of fear and perceptions of risk may
differ according to gender and cultural demography,8 which interact with formation of personality. These various factors
have a role in negative progressive experience of risk, which is likely compounded by pre-COVID-19 experience of life
adversities among older minority populations.9,10 As such, people who experience adversity may also perceive a greater
risk leading to a variety of problem- and emotion-focused health precautions against COVID-19. Older culturally and
linguistically diverse (CALD) adults in Australia is one such group that may have heightened risk perception and where
increased problem- and emotional-health precautions may be an issue.

International studies have sought to understand the impact of COVID-19 on various populations. In a sample of 98
healthy adults, Mariani et al (2021) undertook a study in Italy on personality and emotional regulation three months prior
to the pandemic, and repeated the study three months into the pandemic participants from the original sample.11 They
showed that COVID-19 lockdown impacted emotional regulation and primary emotional systems, having negative
progressive experience in perception of risk related to the pandemic situation.11 Kuo et al (2021) completed a 1-year
longitudinal study of 139 older people in Taiwan.12 During an initial COVID-19 outbreak period, they showed
a significant increase in fear of COVID-19 but no significant change to preventative behaviours. At follow up,
preventative behaviours were significant indicating that negative progression in psychological status correlated with
precaution behaviours. From the same study of 139 older people in Taiwan, Li et al (2021) showed that women who
engaged with news reports and practice good infection prevention behaviours had lower levels of fear of COVID-19
compared to men.13 Pakpour et al (2021) replicated the study from Taiwan and compared results with their Iranian
sample of 144 older people (>60 yrs) and also showed that fear was higher when precautionary behaviour was lower.14

Alternatively, Ahorsu et al (2020) surveyed 413 older adults (>50 yrs) in Iran and showed significant associations
between insomnia, mental health, fear of covid, and health precautions.15 In this older population, the majority perceived
they had poor health status, this was positively correlate with fear, fear of COVID-19 correlated with increased anxiety,
and anxiety affected their sleep. While it is not known whether these studies were of native-born samples, it is not known
whether similar results would be found in Australia among older CALD adults.

Approximately one quarter of people in Australia are born overseas, 46% have a parent born overseas, and 20% speak
a language other than English in their home.16–18 The majority of Australia’s CALD population are from countries in
Asia and Sub-Saharan Africa, and less from non-English speaking European countries such as Italy, Greece and
Germany.17 CALD populations suffer from language barriers, lower socioeconomic status, poorer living conditions,
and often they live in relative isolation having been separated through immigration from filial and social networks. They
also have higher mortality rates compared to native Australians.19 CALD populations experience higher rates of
disadvantage in the event of natural disasters, as they lack equitable access to information and services in Australia,
have poorer health literacy, and are often unprepared for disasters, response and recovery measures.16,20,21 In order to
advocate development of policy and practice frameworks in support of populations in greater need, this leads to our
specific interest in the study of older CALD populations in Australia and their perceptions of risk and precautions related
to COVID-19 during the first year of the pandemic.

This study’s overall aim was to investigate the associations between COVID-19 risk perceptions and precautions
among CALD adults, aged 60 years and over, living in South Australia. While there is no clear definition of what
constitutes being old, in Australia old is often conceptualized as the common retirement age of 65 years.17 What
constitutes old differs across cultures, generations and countries. For the purpose of our study on CALD populations, we
adopted the United Nations definition of old age to be 60 years or older.22 Specifically, explored the risk perception of
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being infected and/or affected by COVID-19 among older CALD people in South Australia and its association with the
sample’s problem- and emotion-focused precautions.

Theoretical Perspectives and Assumptions
This study adhered to the principles of Richard Lazarus’s transactional theory of stress to explain the psychological and
emotional health of older CALD adults.23,24 This theory signifies stress as a consequence of transaction of a person’s
intellectual, physical, emotional, mental, neural aspects with his/her complex living circumstances.23 In the COVID-19
pandemic, the rapid spread of infections, associated symptoms and health conditions, together with physical (social)
distancing and stay-at-home protocols, likely contribute to an experience of stress by older adults especially those among
racial and ethnic minorities.

Older CALD adults are at increased risk of psychological and emotional health adversity associated with the
pandemic.19,25,26 Many are ageing-in-place in the communities and have loneliness and prolonged exposure to cultural
shocks and isolation since migration from their motherlands.19,27,28 The national or global health crisis, that is the
COVID-19 pandemic, has interrupted normal activities of daily living and access to support services, such as homecare
assistance, communications, and personal and emotional care.29 When the vast majority of older Australians both living
alone and ageing-in-place experience high prevalence of psychological disorders,17 changes causal to COVD-19 are
probable.

Psychiatric symptoms, isolation and loneliness are known to co-exist among older adults, especially those who are
CALD and who may already be experiencing marginalization in Australia.28 Marginalization limits and interferes with
the ability to prepare for and respond to large-scale disruptions in their lives.27 For example, the COVID-19 outbreak
occurred in the wake of Australia’s 2019–2020 bushfire season in which almost 4.3 million hectares of land was
destroyed, 3094 houses were lost and 33 people perished, with older Australians experiencing much higher rates of
adverse health outcomes than young adults.30 The pandemic has likely compounded existing disaster and marginalization
experiences of older CALD adults. It is possible that they are, therefore, at greater risk of psychological and emotional
disorders and coping with the COVID-19 crisis. Despite the insightful appeal, these assumptions related to risk of
COVID-19 infections, its effects on the older CALD adults, and their approaches to the pandemic remain untested and
are unknown.

Theoretically, the cognitive, emotional, and social dimensions in combination characterize and direct individual’s risk
perceptions.23,31 However, the COVID-19 literature on older adults’ coping behaviors underscores the importance of
literacy and familiarity with the SARS-CoV-2 virus to address dread, unknown risks and fear about the effects of the
pandemic.32 The relationship between risk perceptions and problem-focused coping has been the focus of several
studies.25,31,33 Lohiniva et al (2020) collected qualitative data and grouped the findings into five risk perception domains:
catastrophic potential; probability of dying; reasons for exposure; belief of being in control of the situation; and trust
toward authorities.34 In a cross-cultural study in America, Europe, and Asia, Dryhurst et al (2020) revealed the influence
of experience of virus, personal, and collective efficacy, knowledge, trust in governments’ initiatives, and professional
advice on risk perceptions.35 Kwok et al (2020) found that risk perceptions of older adults toward COVID-19 was high,
and most of them adopted problem-focused measures, perceiving them as effective.36 Additionally, De Bruin and Bennett
(2020) assessed the older adults’ risks of COVID-19 infection and mortality and found that those who perceived greater
risks were more likely to adopt protective measures.37 These studies investigated the older adults’ risk perceptions,
including the CALD communities and their problem-focused coping with COVID-19. However, no studies could be
found that have had exclusive focus on CALD communities’ problem-focused precautions in the pandemic. Investigating
the relationships of the older CALD adults’ demographics and risk perceptions with their likelihood of practicing
problem-focused precautions may inform the culturally-tailored response planning for these groups.

Emotional coping has been theorized in this study, using the microanalytic trait oriented coping theory that indicates
a bipolar dimension - repression and sensitization - where an individual copes with stress either by denying the existence
or reacting with rumination and obsession.38 COVID-19 has recently been characterized by WHO and the Australian
Government as a “Controllable Pandemic”, in which all communities should work together within and across the nations.
However, as a global and national catastrophe, the pandemic has been influencing the older Australians’ emotional states.
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Such emotional states are related with anxiety, frustration, confusion, uncertainty and inadequacy, which may provoke
destructive consequences during or post-pandemic situations; for example, suicides and aggression.39,40 Flesia et al
(2020) revealed that the unpredictability and uncontrollability of the COVID-19 lockdown had an impact on emotional
wellbeing.41 Emotional precaution refers to the cognitive efforts that can help to decrease the burden of a traumatic
situation.23,24 A recent study by Fuller and Huseth-Zosel (2021) reported that mean perceived emotional coping level of
older adults was 7.9 (on a scale 1–10), where 87% of them rated their coping positively.19 The authors also related
emotional coping with staying busy, seeking social support, and having a positive mindset. Minahan et al (2021)
identified the avoidant coping as the strongest mediator of the relationship between pandemic-related stress and
emotional precautions.42 These emotion-focused precautions appeared adaptive for most older adults in effort to show
ameliorate perceived risks. Living in a culturally and linguistically different country during the pandemic is a challenge,
especially for older adults who mostly rely on their family members and own community for emotional care. Emotional
precaution in terms of repression and sensitization is an important aspect to be considered in order to understand how
older CALD adults perceive and respond to risk during the pandemic.

Materials and Methods
This study employed a cross-sectional research design, involving demographic data collection and assessment of risk
perceptions and precautions in older CALD adults. Approval for the study was received from the Flinders University
Human Research Ethics Committee (ID 2215), following study protocols that were compliant with the Declaration of
Helsinki 2000.

Sample and Data
At the time we commenced writing this article, in August 2021, South Australia was nearing 900 cases of COVID-19.
This was the fifth lowest number of cases in comparison to Australia’s other states and territories. Despite the low
numbers, COVID-19 has impacted the economy and socio-cultural circumstances of South Australia in general, and its
healthcare and social services in particular. There had been three highly restrictive lockdowns. Strict limits were placed
on international and domestic cross-border travel, and nonessential business operations. This had the potential to impact
older CALD residents, many who had family networks dispersed across Australia and internationally.

South Australia is the home of people from 200 countries, who speak in 300 languages, and are affiliated with about
100 religions. The health system has a history of excellence in patient care, however older CALD adults’ health literacy,
beliefs and behaviours in South Australia has always been an issue of concern in the field of public health.21 The
COVID-19 crisis presents a challenging situation for these older adults living in South Australia. Given the above, the
older CALD South Australians provide an important empirical context to study their COVID-19 risk perceptions and
likelihood of practicing problem- and emotion-focused precautions in such a well-managed health environment.

On receipt of research ethics approval, an online survey was administered to older CALD adults (≥60 years) in South
Australia from July 1 to December 31, 2020. During this time South Australia experienced intermittent lockdown, social
distancing and other health measures designed to control the spread of COVID-19. The survey was designed in English
to avoid the complexity of translating the questionnaire for all CALD communities. Several procedures as suggested in
Podsakoff et al (2003) were adopted at the data collection stage to reduce the likelihood of respondents providing socially
desirable answers such as ensured protection for participants’ anonymity, reduced the evaluation apprehension by saying
in the participation information sheet that they should answer questions from an honest perspective, and improved the
scale items through logical construction of the questions.43 While the scale was not validated, but the quality of the scale
items for the older adults has been ensured by evidence and expert opinions. The items have been gathered from different
research studies which investigated the same topic and included older adults as participants such as Gerhold (2020),
Lanciano et al (2020), Minahan et al (2021), and Rojas-Lizana and Cordella (2020). Also, expert opinions were sought
from social gerontologists in the process of scale development, eg, avoided confusing questions and kept the response
choices simple and clear.

The survey [SurveyGizmo] was administered by sending an email request to 11 South Australian multicultural Non-
Government Organisations. All multicultural Non-Government Organisations in South Australia were identified through
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South Australia Directory of Community Services and approached them to voluntarily distribute the Participation
Information Sheet and Survey Link to their community members. Of them, 11 organisations agreed to support the
project. Regular contact was made with the Non-Government Organisations in promoting the project via their organisa-
tions’ Web and Facebook pages to invite participation. Interested individuals responding to calls for participants were
provided instructions on how to complete and submit the questionnaire online. None of the 155 respondents reported
having tested positive for COVID-19. Participants’ confidentiality was maintained throughout the research process.

Measures of Variables
The 19-indicator ways (details in Supplementary File 1) of precaution practice scale was used, drawing on Folkman &
Lazarus’s (1988) problem-focused and emotion-focused strategies.44 The scale includes nine items about problem-
focused precautions and 10 items about emotional precautions for coping with the COVID-19 crisis. All items had
5-point Likert scales (1 = “strongly disagree” to 5 = “strongly agree”). The internal consistency among the nine items of
problem-focused precautions (Cronbach’s α = 0.80) and among the 10 items of emotional precautions (Cronbach’s α =
0.70) indicate that the items are closely related and acceptable to form two separate group-scale for problem-focused and
emotional precautions. In addition to 19 separate indicators, two sum-scores (nine items of problem-focused precautions,
and 10 items of emotional precautions) were considered.

Several demographic characteristics and risk perception indicators were considered as explanatory variables in this
study. Demographic characteristics include participants’ age (classified as 60–69, 70–79, and 80+ years), gender (male or
female), education (no formal education, primary school, high school, Bachelor degree, or Masters and above), and
ethnicity (country of birth; categorised as Asian, African, or non-English speaking European).

Two aspects of risk perception (15 indicators; detailed in the Appendix: Supplementary File 1. Survey Questionnaire)
were considered. While the first one asks respondents to give a personal rating of the likelihood of being affected by
COVID-19, the second focuses on fear and general concerns. The modified version [ie, a 15-indicator risk perception
scale] of Gerhold’s (2020) COVID-19 risk perception measure was used,31 which was developed based on Slovic’s
(1987) psychometric concepts:45 a. cognitive [ie, likelihood of being affected] and affective dimension [ie, fear and
general concerns]; and b. psychometric paradigm [ie, severity, controllability, and personal impact]. In brief, the 15-
indicator risk perception scale includes three items asking respondents to rate the perceived future likelihood of
becoming infected by COVID-19, six items designed to elicit information about their personal feelings of dread risks,
four items addressing the unknown risks, and two items about their fear of COVID-19. The three items in risk perception
of being infected section had 5-point Likert scales (1 = “very unlikely” to 5 = “very likely”). All other items had 5-point
Likert scales (1 = “strongly disagree” to 5 = “strongly agree”). The internal consistency among the three items of
becoming infected (Cronbach’s α = 0.91) and among the two items of fear (Cronbach’s α = 0.89) indicate that the items
are closely related and good to form two separate group-scale for becoming infected and fear. Therefore, instead of
separate items for becoming infected and the fear, a sum-score of becoming infected and a sum-score of fear were used.

Models and Data Analysis Procedure
In the dataset (n=155), information on risk perception (15 indicators) and problem and emotion-focused precautions (19
indicators) were missing for 22.58% (n=35) participants. Mode imputation was used to impute missing cases, separately
for each indicator. After imputation, internal consistencies among the risk perception and precautions related items were
separately checked, and a few sum-scores were generated for the items whose internal consistencies were ≥ 0.70
(Cronbach’s α = 0.70).

Descriptive analysis was then conducted for demographics and the indicators of risk perceptions and the problem- and
emotion-focused precautions. To examine the associations of the explanatory variables with the outcome measures,
several multiple linear regression models (shown below) were fitted. Multicollinearity was checked in the regression
analyses by examining the tolerance values. Tolerance values less than 0.40 indicate numerical problems such as
multicollinearity among the explanatory variables (Chan 2004).46 No evidence of multicollinearity was observed. No
sampling weights were provided with the data as such we do not apply sampling weights in the analyses. The analysis
was performed with Stata/MP version 13.0 (StataCorp, LP, College Station, Texas, USA).

Journal of Multidisciplinary Healthcare 2022:15 https://doi.org/10.2147/JMDH.S343985

DovePress
501

Dovepress Hamiduzzaman et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/get_supplementary_file.php?f=343985.docx
https://www.dovepress.com/get_supplementary_file.php?f=343985.docx
https://www.dovepress.com
https://www.dovepress.com


Equations (i) to (iv) are the fitted linear regression models, where different outcomes but the same explanatory variables were
utilized. Beta represents the regression parameter. All outcomes and explanatory variables were elaborated in corresponding
tables. Equation (i) was fitted for 9 outcomes of problem-focused precautions, where i ranges from 1 to 9.

CB � PFS � i
¼ Interceptþ β1 Age groupð Þ þ β2Gender
þβ3Educationþ β4Ethnicity
þβ5 Somescore of becoming infectedð Þ þ β6DR1
þβ7DR2þ β8DR3þ β9DR4þ β10DR5þ β11DR6
þβ12UR1þ β13UR2þ β14UR3þ β15UR4
þβ16 Somescore of fearð Þ

(i)

Equation (ii) was fitted for 10 outcomes of emotion-focused precautions, where j ranges from 1 to 10.

CB � EFS � j
¼ Interceptþβ1 Age groupð Þþβ2Gender
þβ3Educationþβ4Ethnicity
þβ5 Somescore of becoming infectedð Þþβ6DR1
þβ7DR2þβ8DR3þβ9DR4þβ10DR5þβ11DR6
þβ12UR1þβ13UR2þβ14UR3þβ15UR4
þβ16 Somescore of fearð Þ

(ii)

Equation (iii) and (iv) were fitted separately for two outcomes of problem-focused and emotional precautions.

Sumscore of problem focused precautions ¼ Intercept
þβ1 Age groupð Þþβ2Genderþβ3Educationþβ4Ethnicity
þβ5 Somescore of becoming infectedð Þþβ6DR1
þβ7DR2þβ8DR3þβ9DR4þβ10DR5þβ11DR6
þβ12UR1þβ13UR2þβ14UR3þβ15UR4
þβ16 Somescore of fearð Þ

(iii)

Sumscore oemotional precautions
¼ Interceptþβ1 Age groupð Þþβ2Gender
þβ3Educationþβ4Ethnicity
þβ5 Somescore of becoming infectedð Þþβ6DR1
þβ7DR2þβ8DR3þβ9DR4þβ10DR5þβ11DR6
þβ7DR2þβ8DR3þβ9DR4þβ10DR5þβ11DR6
þβ16 Somescore of fearð Þ

(iv)

Results
Descriptive Statistics
A total of 155 older adults (≥60 years) from 28 CALD communities completed the survey. Table 1 presents descriptive
statistics. Among the participants, 22% were 60–69 years, 50.3% were 70–79, and the rest were 80+ years. 74.2% were
female, and 53.6% were with high school or above education. In terms of ethnicity, 80.6% were non-English speaking
European [self-nominated CALD], 16.8% Asian, and 2.6% African by background.

Table 2 shows the associations of explanatory variables with nine items of problem-focused precautions. Compared to
respondents aged 60–69 years, those aged 80+ years old showed a 0.57 unit decrease in listening and following the expert
advice. One unit increase in the perception of COVID-19 effect on participants was associated with a 0.15 unit increase
in CB-PFS-1. The participants who perceived that COVID-19 could affect them personally and only experts know about
COVID-19 positively influenced their commitment to seek expert advice. The fear factor was also positively associated
with following expert advice.

The frequency of online health information access was positively influenced by the participants’ education [for
Master and above (versus no formal education), fear, perceptions of COVID-19 could affect them personally, and
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Table 1 Descriptive Statistics of Demographics and the Indicators of Risk Perceptions and
Precautions (n=155)

Variables Percentage Number

Age group

60–69 22.0 34

70–79 50.3 78
80+ 27.7 43

Gender
Male 25.8 40

Female 74.2 115

Education

No formal education 16.1 25
Primary school 30.3 47

High school 20.7 32

Bachelors 18.1 28
Masters and above 14.8 23

CALD Ethnicity
Non-English-speaking European 80.6 125

Asian 16.8 26

African 2.6 4

Mean (SD) Range (Min-Max)

Sum-score of becoming infected (from 3 items) 8.0 (2.8) (3–14)

DR

DR-1 4.5 (0.9) (1–5)

DR-2 3.7 (0.9) (1–5)
DR-3 3.7 (0.9) (1–5)

DR-4 3.6 (0.9) (1–5)

DR-5 3.8 (0.9) (1–5)
DR-6 3.4 (1.1) (1–5)

UR

UR-1 4.3 (0.9) (1–5)

UR-2 3.4 (0.9) (1–5)
UR-3 3.5 (1.2) (1–5)

UR-4 2.5 (1.1) (1–5)

Sum-score of fear (from 2 items) 7.3 (1.9) (2–10)

CB-PFS

CB-PFS-1 4.1 (0.9) (1–5)

CB-PFS-2 3.1 (1.4) (1–5)
CB-PFS-3 3.8 (0.9) (1–5)

CB-PFS-4 4.0 (0.7) (1–5)
CB-PFS-5 3.2 (1.1) (1–5)

CB-PFS-6 4.2 (0.7) (1–5)

CB-PFS-7 3.9 (0.8) (1–5)
CB-PFS-8 3.3 (1.1) (1–5)

CB-PFS-9 3.7 (1.0) (1–5)

Sum-score of problem-focused precaution practices (from 9 items) 33.2 (5.4) (18–45)

(Continued)
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experts know how to manage COVID-19. Only age (80 years and over) had a negative influence on the participants
making informed plans, whereas others were positively associated, including: ethnicity (Asian versus non-English
Speaking CALD European); self-confidence in reducing the risk of infection and managing the effects of COVID-19,
and fear. For the item of “not doing anything rush”, positively associated variables included: ethnicity (for Asian versus
non-English Speaking CALD European); positive perceptions about managing the effects of COVID-19; and sum-score
of fear.

The frequency of talking to health professionals was positively influenced by: ethnicity, perceptions that COVID-19
could affect them personally, only experts know about COVID-19, and fear. Learning about COVID-19 from family and
friends was negatively associated with post-graduate degree. Changing things by the participants to cope better with
COVID-19 was positively influenced by their ethnicity, fear, and self-confidence. Three items of risk perceptions ―
COVID-19 is a global disaster, COVID-19 will affect future generations, and the effects of COVID-19 can be managed
well - positively influenced the participants to do something completely new to cope with the pandemic.

Table 3 revealed that the participants’ tendency to often focus on work to distract themselves was positively
associated with female (versus male), fear, and perception that the effects of COVID-19 can be managed well. For the
item, “I tell myself thing that makes it easier for me to cope”, the participants’ gender [female (versus male), education,
and perception that the effects of COVID-19 can be managed well, were positively associated variables, while only the
sum-score of fear was positively associated with CB-EFS-5 (I wish I could change my worries and feelings). Many
participants of African origin hoped for a miracle, and this hope was positively associated with fear, and negatively
associated with their perception of COVID-19 as a global disaster.

The participants were trying to make themselves feel better by eating, drinking, smoking, or taking medications,
which was positively associated with their perception that they will not be affected by COVID-19). For the item, “I

Table 1 (Continued).

Variables Percentage Number

CB-EFS

CB-EFS-1 3.6 (1.0) (1–5)
CB-EFS-2 3.7 (0.9) (1–5)

CB-EFS-3 3.0 (1.1) (1–5)

CB-EFS-4 3.4 (0.9) (1–5)
CB-EFS-5 3.2 (0.9) (1–5)

CB-EFS-6 3.2 (1.2) (1–5)

CB-EFS-7 2.0 (1.2) (1–5)
CB-EFS-8 3.5 (1.0) (1–5)

CB-EFS-9 3.1 (1.1) (1–5)

CB-EFS-10 2.1 (0.8) (1–5)

Sum-score of emotion-focused precaution practices (from 10 items) 30.9 (5.3) (12–42)

Abbreviations: CALD, culturally and linguistically diverse; SD, standard deviation; Min-Max, minimum-maximum; DR, dread risk;
DR-1, COVID-19 is a global disaster; DR-2, COVID-19 will become more dangerous over time; DR-3, COVID-19 will affect
future generations; DR-4, I can easily reduce the risk of infection; DR-5, the consequences of COVID-19 for me are my
responsibility; DR-6, COVID-19 affects me personally; UR, unknown risk; UR-1, COVID-19 is something completely new to
me; UR-2, the effects of COVID-19 can be managed well; UR-3, the experts know about COVID-19; UR-4, I know that I will not
be affected by COVID-19; CB-PFS, coping behaviours, problem-focused precaution practices; CB-PFS-1, I listen to the experts and
follow their advice; CB-PFS-2, I access online health information; CB-PFS-3, I think carefully about what to do and make informed
plans; CB-PFS-4, I try not to do anything rash; CB-PFS-5, I talk to health professionals who know about it; CB-PFS-6, I talk to
family and friends to learn more about the situation; CB-PFS-7, I change things in my life to be able to cope better with COVID-19;
CB-PFS-8, I have been thinking about what I usually do with other viral infections; CB-PFS-9, I am doing something completely new
to cope with the circumstances; CB-EFS, coping behaviours, emotion-focused precaution practices; CB-EFS-1, I focus on my work
or other activities to distract myself; CB-EFS-2, I imagine positive things to improve my mood; CB-EFS-3, I submit to my fate; CB-
EFS-4, I tell myself things that make it easier for me to cope; CB-EFS-5, I wish I could change my worries and feelings; CB-EFS-6,
I hope for a miracle; CB-EFS-7, I try to make myself feel better by eating, drinking, smoking or taking medication; CB-EFS-8,
I imagine times when it was better than today; CB-EFS-9, I try to leave the whole thing behind and want to rest or go on holiday;
CB-EFS-10, I refuse to believe what is happening.
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Table 2 Multiple Linear Regression Models Explaining the Problem-Focused Precautions (n=155)

Variables CB-PFS-1 CB-PFS-2 CB-PFS-3 CB-PFS-4 CB-PFS-5 CB-PFS-6 CB-PFS-7 CB-PFS-8 CB-PFS-9

β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI)

Age group (Ref: 60–69)
70–79 −0.21 (−0.54,

0.12)

−0.36 (−0.87,
0.15)

−0.22 (−0.54,
0.11)

−0.07 (−0.35,
0.21)

−0.05 (−0.45,
0.35)

0.03 (−0.23,
0.30)

−0.10 (−0.39,
0.19)

0.01 (−0.37,
0.39)

−0.19 (−0.59,
0.21)

80+ −0.57 (−0.96,
−0.19)

−0.92 (−1.51,
−0.33)

−0.45 (−0.82,
−0.07)

−0.22 (−0.55,
0.11)

−0.87 (−1.34,
−0.40)

0.04 (−0.26,
0.35)

−0.33 (−0.67,
0.01)

−0.67 (−1.11,
−0.22)

−0.27 (−0.74,
0.20)

Gender (Ref: Male)
Female 0.15 (−0.14,

0.44)

−0.09 (−0.54,
0.36)

0.13 (−0.15,
0.42)

−0.05 (−0.30,
0.19)

0.30 (−0.06,
0.65)

0.11 (−0.13,
0.34)

0.08 (−0.18,
0.33)

0.21 (−0.13,
0.55)

0.29 (−0.06,
0.65)

Education (Ref: No formal

education)

Primary school −0.19 (−0.60,
0.21)

0.81 (0.18,
1.44)

−0.19 (−0.59,
0.22)

0.03 (−0.31,
0.38)

0.15 (−0.35,
0.65)

−0.19 (−0.52,
0.14)

0.13 (−0.23,
0.49)

0.12 (−0.35,
0.59)

−0.13 (−0.62,
0.37)

High school −0.27 (−0.73,
0.18)

0.70 (0, 1.40) −0.08 (−0.53,
0.37)

−0.17 (−0.56,
0.21)

0.11 (−0.45,
0.66)

−0.23 (−0.59,
0.14)

0.10 (−0.31,
0.50)

−0.21 (−0.73,
0.32)

−0.01 (−0.56,
0.55)

Bachelor degree −0.30 (−0.76,
0.16)

1.00 (0.30,
1.71)

0.07 (−0.38,
0.52)

−0.30 (−0.69,
0.09)

0.28 (−0.27,
0.84)

−0.27 (−0.63,
0.10)

0.13 (−0.27,
0.54)

−0.11 (−0.64,
0.42)

0.12 (−0.44,
0.67)

Masters and above −0.20 (−0.67,
0.27)

1.20 (0.47,
1.92)

0.01 (−0.47,
0.46)

−0.29 (−0.69,
0.11)

0.42 (−0.15,
1.00)

−0.45 (−0.83,
−0.08)

−0.19 (−0.60,
0.23)

−0.13 (−0.68,
0.41)

−0.04 (−0.62,
0.53)

Ethnicity (Ref: European)
Asian 0.13 (−0.24,

0.49)

−0.07 (−0.63,
0.49)

0.43 (0.07,
0.79)

0.45 (0.14,
0.77)

0.49 (0.05,
0.94)

0.23 (−0.07,
0.52)

0.49 (0.16,
0.81)

0.69 (0.27,
1.12)

0.13 (−0.31,
0.58)

African −0.02 (−0.80,
0.76)

−0.39 (−1.60,
0.81)

0.57 (−0.2,
1.34)

0.51 (−0.15,
1.18)

0.44 (−0.52,
1.39)

0.22 (−0.41,
0.84)

0.33 (−0.36,
1.03)

0.19 (−0.71,
1.1)

0.52 (−0.43,
1.48)

Sum-score of becoming infected

(from 3 items)

0.01 (−0.04,
0.05)

0.01 (−0.07,
0.08)

0 0.01(−0.05,
0.05)

−0.05 (−0.09,
−0.01)

−0.02 (−0.08,
0.04)

0.01 (−0.04,
0.04)

−0.03 (−0.07,
0.02)

−0.03 (−0.09,
0.03)

−0.04 (−0.10,
0.02)

DR-1 0.08 (−0.08,
0.24)

−0.13 (−0.37,
0.12)

0.08 (−0.08,
0.23)

−0.09 (−0.22,
0.05)

0.02 (−0.17,
0.22)

0.01 (−0.13,
0.13)

0.06 (−0.08,
0.21)

0.06 (−0.12,
0.25)

0.33 (0.14,
0.52)

DR-2 −0.10 (−0.30,
0.09)

0.03 (−0.27,
0.33)

−0.11 (−0.30,
0.08)

−0.16 (−0.32,
0.01)

−0.06 (−0.30,
0.18)

−0.03 (−0.19,
0.12)

−0.05 (−0.22,
0.12)

−0.14 (−0.36,
0.09)

−0.02 (−0.26,
0.22)

DR-3 −0.01 (−0.20,
0.17)

−0.06 (−0.35,
0.23)

0.14 (−0.04,
0.32)

0.08 (−0.08,
0.23)

−0.14 (−0.37,
0.09)

0.10 (−0.05,
0.25)

0.10 (−0.07,
0.26)

0.07 (−0.14,
0.29)

0.24 (0.02,
0.47)
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Table 2 (Continued).

Variables CB-PFS-1 CB-PFS-2 CB-PFS-3 CB-PFS-4 CB-PFS-5 CB-PFS-6 CB-PFS-7 CB-PFS-8 CB-PFS-9

β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI)

DR-4 0.16 (−0.02,
0.34)

0.10 (−0.18,
0.37)

0.25 (0.07,
0.43)

0.10 (−0.06,
0.25)

0.13 (−0.09,
0.35)

0.14 (0, 0.29) 0.23 (0.07,
0.39)

0.23 (0.02,
0.43)

0.08 (−0.14,
0.29)

DR-5 0.15 (−0.01,
0.32)

0.02 (−0.24,
0.27)

0.05 (−0.11,
0.21)

0.05 (−0.09,
0.19)

−0.03 (−0.23,
0.18)

−0.01 (−0.14,
0.12)

0.02 (−0.12,
0.17)

0.03 (−0.16,
0.22)

−0.09 (−0.29,
0.11)

DR-6 0.15 (0.02,
0.28)

0.25 (0.05,
0.46)

0.03 (−0.10,
0.16)

0.06 (−0.06,
0.17)

0.27 (0.11,
0.43)

−0.07 (−0.18,
0.03)

0.01 (−0.12,
0.12)

0.26 (0.11,
0.41)

0.03 (−0.13,
0.19)

UR-1 −0.13 (−0.29,
0.02)

−0.26 (−0.5,
−0.02)

0.03 (−0.13,
0.18)

0.04 (−0.10,
0.17)

−0.13 (−0.33,
0.06)

0.15 (0.02,
0.27)

−0.02 (−0.16,
0.11)

−0.12 (−0.30,
0.06)

0.06 (−0.13,
0.25)

UR-2 −0.20 (−0.35,
−0.05)

−0.13 (−0.37,
0.11)

0.19 (0.04,
0.34)

0.14 (0.01,
0.27)

−0.26 (−0.45,
−0.07)

−0.12 (−0.24,
0.01)

0.26 (0.12,
0.39)

0.12 (−0.06,
0.29)

0.27 (0.08,
0.45)

UR-3 0.17 (0.06,
0.28)

0.20 (0.03,
0.37)

−0.06 (−0.17,
0.05)

−0.01 (−0.11,
0.08)

0.15 (0.01,
0.28)

0.11 (0.02,
0.20)

−0.03 (−0.12,
0.07)

0.01 (−0.12,
0.14)

0.01 (−0.14,
0.13)

UR-4 −0.01 (−0.15,
0.12)

0.20 (−0.01,
0.41)

−0.03 (−0.17,
0.10)

−0.03 (−0.15,
0.08)

0.02 (−0.14,
0.19)

−0.01 (−0.11,
0.10)

−0.03 (−0.15,
0.09)

0.01 (−0.15,
0.16)

−0.08 (−0.24,
0.09)

Sum-score of fear (from 2 items) 0.15 (0.07,
0.23)

0.17 (0.05,
0.28)

0.11 (0.03,
0.18)

0.11 (0.05,
0.18)

0.12 (0.03,
0.22)

0.07 (0.01,
0.13)

0.10 (0.03,
0.16)

0.13 (0.04,
0.22)

0.02 (−0.07,
0.12)

R-squared 0.4155 0.4176 0.3912 0.3108 0.4615 0.3097 0.3961 0.4287 0.2743

Abbreviations: CB-PFS-1, I listen to the experts and follow their advice; CB-PFS-2, I access online health information; CB-PFS-3, I think carefully about what to do and make informed plans; CB-PFS-4, I try not to do anything rash; CB-
PFS-5, I talk to health professionals who know about it; CB-PFS-6, I talk to family and friends to learn more about the situation; CB-PFS-7, I change things in my life to be able to cope better with COVID-19; CB-PFS-8, I have been thinking
about what I usually do with other viral infections; CB-PFS-9, I am doing something completely new to cope with the circumstances; DR-1, COVID-19 is a global disaster; DR-2, COVID-19 will become more dangerous over time; DR-3,
COVID-19 will affect future generations; DR-4, I can easily reduce the risk of infection; DR-5, the consequences of COVID-19 for me are my responsibility; DR-6, COVID-19 affects me personally; UR, unknown risk; UR-1, COVID-19 is
something completely new to me; UR-2, the effects of COVID-19 can be managed well; UR-3, the experts know about COVID-19; UR-4, I know that I will not be affected by COVID-19; bold, coefficients in boldface are statistically
significant at p<0.05; Ref., reference category; β, coefficients; CI, confidence interval.
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Table 3 Multiple Linear Regression Models Explaining the Emotion-Focused Precautions (n=155)

CB-EFS-1 CB-EFS-2 CB-EFS-3 CB-EFS-4 CB-EFS-5 CB-EFS-6 CB-EFS-7 CB-EFS-8 CB-EFS-9 CB-EFS-10

β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI)

Age group (Ref: 60–69)

70–79 0.18 (−0.23,
0.59)

0.25 (−0.12,
0.63)

−0.21 (−0.71,
0.29)

0.07 (−0.32,
0.47)

−0.16 (−0.56,
0.25)

−0.17 (−0.67,
0.33)

−0.24 (−0.72,
0.24)

−0.15 (−0.56,
0.26)

−0.58 (−1.04,
−0.11)

0.11 (−0.26,
0.48)

80+ 0.24 (−0.23,
0.71)

0.01 (−0.43,
0.44)

0.35 (−0.24,
0.93)

−0.04 (−0.49,
0.42)

−0.20 (−0.67,
0.28)

0.07 (−0.51,
0.65)

0.23 (−0.33,
0.79)

−0.49 (−0.97,
−0.02)

−0.32 (−0.86,
0.22)

−0.08 (−0.51,
0.35)

Gender (Ref: Male)

Female 0.40 (0.04,
0.76)

0.24 (−0.09,
0.57)

0.11 (−0.34,
0.55)

0.41 (0.06,
0.75)

0.13 (−0.23,
0.49)

0.10 (−0.34,
0.55)

−0.40 (−0.83,
0.02)

−0.11 (−0.47,
0.26)

0.14 (−0.27,
0.55)

0.21 (−0.12,
0.54)

Education (Ref: No formal
education)

Primary school −0.04 (−0.54,
0.47)

0.06 (−0.4,
0.52)

−0.13 (−0.75,
0.49)

0.28 (−0.20,
0.77)

0.12 (−0.38,
0.63)

0.04 (−0.58,
0.66)

0.20 (−0.39,
0.80)

0.90 (0.39,
1.41)

0.86 (0.28,
1.43)

0.51 (0.05,
0.97)

High school −0.02 (−0.58,
0.54)

0.17 (−0.35,
0.68)

0.04 (−0.65,
0.74)

0.34 (−0.21,
0.88)

−0.15 (−0.71,
0.41)

0.02 (−0.67,
0.71)

0.59 (−0.08,
1.26)

0.35 (−0.22,
0.92)

0.70 (0.05,
1.34)

0.29 (−0.22,
0.80)

Bachelor degree 0.46 (−0.10,
1.03)

0.34 (−0.18,
0.86)

0.58 (−0.11,
1.28)

0.56 (0.02,
1.11)

−0.17 (−0.74,
0.39)

−0.26 (−0.96,
0.43)

0.65 (−0.02,
1.32)

0.05 (−0.52,
0.62)

0.62 (−0.03,
1.27)

0.33 (−0.18,
0.85)

Masters and above 0.30 (−0.28,
0.88)

0.16 (−0.37,
0.69)

0.26 (−0.45,
0.98)

0.57 (0.01,
1.13)

−0.10 (−0.68,
0.48)

−0.71 (−1.43, 0) 0.61 (−0.08,
1.30)

−0.02 (−0.61,
0.57)

0.66 (−0.01,
1.32)

−0.05 (−0.58,
0.48)

Ethnicity (Ref: European)

Asian −0.07 (−0.52,
0.38)

0.21 (−0.21,
0.62)

−0.41 (−0.97,
0.14)

0.41 (−0.02,
0.85)

0.09 (−0.36,
0.54)

0.16 (−0.4,
0.71)

−0.04 (−0.58,
0.49)

0.57 (0.12,
1.03)

−0.35 (−0.87,
0.17)

0.10 (−0.31,
0.51)

African 0.13 (−0.84,
1.09)

0.49 (−0.4,
1.37)

0.11 (−1.09,
1.30)

0.61 (−0.33,
1.55)

0.68 (−0.29,
1.65)

1.50 (0.31,
2.70)

0.22 (−0.93,
1.37)

0.31 (−0.67,
1.29)

−0.58 (−1.69,
0.53)

0.05 (−0.83,
0.93)

Sum-score of becoming infected
(from 3 items)

−0.03 (−0.09,
0.04)

−0.03 (−0.08,
0.03)

−0.05 (−0.12,
0.03)

−0.03 (−0.09,
0.03)

−0.03 (−0.09,
0.03)

−0.06 (−0.14,
0.01)

0.02 (−0.06,
0.09)

0.01 (−0.06,
0.06)

−0.05 (−0.12,
0.02)

0.01 (−0.05,
0.06)

DR-1 0.05 (−0.15,
0.25)

0.11 (−0.07,
0.3)

0.01 (−0.25,
0.24)

−0.09 (−0.28,
0.10)

−0.17 (−0.37,
0.03)

−0.31 (−0.55,
−0.07)

−0.22 (−0.45,
0.02)

−0.07 (−0.27,
0.13)

−0.23 (−0.46,
−0.01)

−0.02 (−0.20,
0.16)

DR-2 0.19 (−0.05,
0.43)

0.01 (−0.22,
0.22)

−0.02 (−0.32,
0.28)

0.06 (−0.17,
0.29)

0.02 (−0.22,
0.26)

−0.14 (−0.43,
0.16)

0.11 (−0.18,
0.39)

0.22 (−0.03,
0.46)

0.11 (−0.17,
0.38)

−0.06 (−0.28,
0.16)

DR-3 0.05 (−0.18,
0.28)

0.11 (−0.1,
0.32)

0.09 (−0.19,
0.37)

0.07 (−0.15,
0.29)

0.14 (−0.09,
0.37)

0.28 (0, 0.56) 0.25 (−0.02,
0.52)

−0.02 (−0.25,
0.21)

0.06 (−0.21,
0.32)

0.12 (−0.09,
0.33)

DR-4 0.05 (−0.17,
0.28)

0.13 (−0.08,
0.33)

−0.05 (−0.33,
0.22)

0.04 (−0.18,
0.25)

−0.10 (−0.32,
0.12)

−0.06 (−0.33,
0.21)

−0.44 (−0.7,
−0.18)

−0.37 (−0.60,
−0.15)

−0.27 (−0.53,
−0.02)

−0.22 (−0.43,
−0.02)
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Table 3 (Continued).

CB-EFS-1 CB-EFS-2 CB-EFS-3 CB-EFS-4 CB-EFS-5 CB-EFS-6 CB-EFS-7 CB-EFS-8 CB-EFS-9 CB-EFS-10

β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI) β (95% CI)

DR-5 −0.01 (−0.22,
0.19)

0.06 (−0.12,
0.25)

0.04 (−0.21,
0.29)

0.01 (−0.20,
0.20)

0.17 (−0.04,
0.37)

−0.09 (−0.34,
0.16)

0.06 (−0.19,
0.30)

−0.19 (−0.40,
0.02)

0.17 (−0.07,
0.40)

0.09 (−0.09,
0.28)

DR-6 −0.07 (−0.24,
0.09)

−0.07 (−0.22,
0.08)

−0.12 (−0.32,
0.08)

−0.09 (−0.24,
0.07)

−0.06 (−0.23,
0.10)

−0.15 (−0.35,
0.05)

−0.28 (−0.47,
−0.09)

0.09 (−0.08,
0.25)

0.01 (−0.18,
0.20)

−0.06 (−0.21,
0.09)

UR-1 0.04 (−0.15,
0.23)

0.01 (−0.17,
0.18)

0.14 (−0.10,
0.38)

0.02 (−0.17,
0.20)

0.10 (−0.09,
0.30)

0.07 (−0.16,
0.31)

−0.13 (−0.36,
0.10)

0.01 (−0.2,
0.19)

0.05 (−0.17,
0.28)

0.12 (−0.06,
0.29)

UR-2 0.23 (0.04,
0.42)

0.23 (0.06,
0.40)

−0.04 (−0.27,
0.20)

0.24 (0.06,
0.42)

−0.10 (−0.29,
0.09)

−0.09 (−0.33,
0.14)

0.18 (−0.05,
0.41)

0.26 (0.07,
0.45)

0.13 (−0.09,
0.35)

−0.09 (−0.27,
0.08)

UR-3 −0.04 (−0.17,
0.10)

0.05 (−0.08,
0.18)

0.06 (−0.11,
0.23)

0.03 (−0.10,
0.16)

−0.01 (−0.15,
0.13)

0.09 (−0.08,
0.26)

0.07 (−0.10,
0.23)

−0.01 (−0.15,
0.13)

0.03 (−0.13,
0.19)

−0.01 (−0.14,
0.12)

UR-4 0.02 (−0.15,
0.18)

0.03 (−0.12,
0.19)

0.01 (−0.19,
0.22)

−0.04 (−0.21,
0.12)

0.11 (−0.06,
0.27)

0.04 (−0.17,
0.24)

0.21 (0.01,
0.41)

0.08 (−0.09,
0.25)

−0.10 (−0.30,
0.09)

0.12 (−0.03,
0.27)

Sum-score of fear (from 2 items) 0.10 (0.01,
0.19)

0.02 (−0.06,
0.11)

−0.07 (−0.19,
0.05)

0.08 (−0.02,
0.17)

0.16 (0.07,
0.26)

0.21 (0.09,
0.33)

0.10 (−0.02,
0.21)

0.13 (0.03,
0.22)

0.11 (0.01,
0.22)

0.01 (−0.08,
0.09)

R-squared 0.2137 0.2403 0.1562 0.1957 0.1894 0.2436 0.29 0.3239 0.2388 0.1677

Abbreviations: CB-EFS-1, I focus on my work or other activities to distract myself; CB-EFS-2, I imagine positive things to improve my mood; CB-EFS-3, I submit to my fate; CB-EFS-4, I tell myself things that make it easier for me to
cope; CB-EFS-5, I wish I could change my worries and feelings; CB-EFS-6, I hope for a miracle; CB-EFS-7, I try to make myself feel better by eating, drinking, smoking or taking medication; CB-EFS-8, I imagine times when it was better
than today; CB-EFS-9, I try to leave the whole thing behind and want to rest or go on holiday; CB-EFS-10, I refuse to believe what is happening; DR-1, COVID-19 is a global disaster; DR-2, COVID-19 will become more dangerous over
time; DR-3, COVID-19 will affect future generations; DR-4, I can easily reduce the risk of infection; DR-5, the consequences of COVID-19 for me are my responsibility; DR-6, COVID-19 affects me personally; UR, unknown risk; UR-1,
COVID-19 is something completely new to me; UR-2, the effects of COVID-19 can be managed well; UR-3, the experts know about COVID-19; UR-4, I know that I will not be affected by COVID-19; bold, coefficients in boldface are
statistically significant at p<0.05; Ref., reference category; β, coefficients; CI, confidence interval.
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imagine times when it was better than today”, positively associated variables were: education [for primary education
(versus no formal education)], ethnicity [for Asian (versus European)], and fear. Their expectations to leave the whole
thing behind and want to rest or go on holiday were positively influenced by education and sum-score of fear, while their
being aged 70–79 years and perceived the COVID-19 as a global disaster and self-confidence had negative influence.
Education had influence on their refusal to believe what is happening, while self-confidence in reducing the risk was
negatively associated.

Table 4 presents the associations between explanatory variables and sum-scores of problems- and emotion-focused
precautions. Only age group is negatively associated with sum-score of problem-focused precautions; compared to
respondents aged 60–69 years, those aged 80+ years were significantly associated with decrease in sum-score of
problem-focused precautions. Asian ethnicity (versus non-English speaking European), self-confidence in reducing the
risks, perceiving COVID-19 could affect them personally, and fear were positively associated with sum-score of
problem-focused precautions. Whereas, education (primary and bachelor versus no formal education; Primary schooling,
Bachelor degree, and sum-score of fear were positively associated with their emotional precautions, and only “self-
confidence in reducing the risks” was negatively associated with their emotional precautions.

Discussion and Implications
The effects of the pandemic and associated health and quarantine protocols are four-fold in South Australia: fear of
infection due to global and national circumstances; access and utilization of health and social services; livelihood
(economy-work) crisis; and stress and isolation.47–49 These effects of pandemic shape the perceptions and perspectives
of people globally about ongoing and impending consequences, including the older CALD adults living in high-income
countries like USA, UK, Europe and Australia.25,28,31,42 COVID-19 has caused considerable psychological and emo-
tional burdens among the older CALD adults because of their lack of health education [16% with no formal education,
and this proportion went up to 46.4% when primary schooling was added] and isolation due to old age. The risks for
these older adults were identified in their cognitive, emotional, and social domains. These local effects, however, are set
in a global context. The results have relevant consequences globally since the various critical situations associated with
COVID-19 that impact people’s lives have been observed across jurisdictions and nations across the world. This includes
spatial and temporal contexts in which vulnerability to the COVID-19 globally intersects with older CALD people’s
personal and social spheres. These global issues include phenomena such as ageism, racism, and media influence,
alongside levels of health literacy, health status and service access equity.

The study participants did not perceive a high probability of becoming infected, but they had fear for the imminent
effects of COVID-19 across these personal and social spheres due to national and global circumstances. In South
Australia, the fear can be related with the older CALD adults’ physical health conditions, psychological morbidity, and
exposure to national and global news.49 The older adults in CALD communities are more likely to have chronic diseases
and comorbidities in Australia;16,17 consistent with global health data where especially older, non-white adults in
Anglophone countries have poorer health status.50,51 According to ABS (2021), 24% of people living alone are older
Australians and, of those, about three-quarters are women.52 Having a high prevalence of chronic conditions, including
depression and anxiety, together with living alone influence their psychological and emotional well-being, especially for
those older CALD adults who are aged 80 years and over, and without education. In addition, studies show that older
adults are obligated to listen to fearful messages from daily bulletin or newspapers about COVID-19 infections,
respiratory problems, ventilation, bronchopulmonary allergic reactions, and deaths.48,53 The fear has been growing and
may not disappear with the vaccination and virus control measures.49

High levels of fear demonstrated in this study suggest that older CALD adults are living in an environment of stress
and anxiety during the pandemic. Theoretically, when people are worried and scared, they generally process and review
information by either systematic or heuristic processes.54,55 According to Heuristic-Systematic Model, in order to form
a judgment or make an informed plan, people engage themselves in systematic processing of any available news or
information, or adopt heuristic processing that involves using learnings from their experiences.54 Many participants in
this study found the COVID-19 as something new and this, followed by a recent devastating bushfire across Australia,
placed older CALD adults at risk of psychological disorders. The reporting of global and national crises and of
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quarantine protocols by the government and the media has been contextualised from “emotional” rather than “rational”
perspectives. Consequently, recipients of the reports perceive a risk of being affected by the pandemic, resulting in fear
that triggers stress and anxiety. The findings of this study are consistent with earlier studies, which found that the fear that
people experienced during the pandemic affects their perceptions of risk and the older CALD people may be prone to
perceive a greater risk on the basis of a sense of uncertainty, vulnerability, and lack of control,9,10 or fear of unknown.6 It
provides important understanding of the compounding nature of intersecting vulnerabilities, such as age, gender or

Table 4 Multiple Linear Regression Models Explaining the Sum-Scores of Problem-Focused and Emotion-
Focused Precautions (n=155)

Variables Sum-Score: Problem-Focused
Precautions (9 Items)

Sum-Score: Emotional
Precautions (10 Items)

β (95% CI) β (95% CI)

Age group (Ref: 60–69)

70–79 −1.15 (−2.91, 0.61) −0.89 (−3.11, 1.33)
80+ −4.25 (−6.3, −2.21) −0.24 (−2.82, 2.35)

Gender (Ref: Male)

Female 1.12 (−0.43, 2.68) 1.23 (−0.73, 3.19)

Education (Ref: No formal

education)
Primary school 0.55 (−1.62, 2.73) 2.80 (0.05, 5.55)
High school −0.07 (−2.49, 2.36) 2.33 (−0.74, 5.40)
Bachelors 0.63 (−1.81, 3.07) 3.16 (0.07, 6.25)
Masters and above 0.30 (−2.21, 2.81) 1.68 (−1.49, 4.86)

Ethnicity (Ref: European)
Asian 2.97 (1.02, 4.92) 0.67 (−1.80, 3.13)
African 2.37 (−1.81, 6.55) 3.52 (−1.76, 8.81)

Sum-score of becoming infected

(from 3 items)

−0.16 (−0.42, 0.10) −0.25 (−0.58, 0.08)

DR-1 0.42 (−0.44, 1.27) −0.96 (−2.04, 0.12)
DR-2 −0.65 (−1.68, 0.39) 0.48 (−0.83, 1.79)
DR-3 0.52 (−0.47, 1.51) 1.16 (−0.1, 2.41)
DR-4 1.40 (0.44, 2.36) −1.30 (−2.52, −0.08)
DR-5 0.19 (−0.69, 1.08) 0.30 (−0.82, 1.42)
DR-6 0.97 (0.26, 1.68) −0.81 (−1.70, 0.09)

UR-1 −0.41 (−1.24, 0.42) 0.42 (−0.63, 1.47)
UR-2 0.26 (−0.56, 1.08) 0.95 (−0.09, 1.99)
UR-3 0.54 (−0.06, 1.14) 0.26 (−0.50, 1.02)
UR-4 0.04 (−0.68, 0.76) 0.47 (−0.44, 1.38)

Sum-score of fear (from 2

items)

0.97 (0.56, 1.39) 0.84 (0.31, 1.36)

R-squared 0.5331 0.238

Abbreviations: DR-1, COVID-19 is a global disaster; DR-2, COVID-19 will become more dangerous over time; DR-3, COVID-19 will
affect future generations; DR-4, I can easily reduce the risk of infection; DR-5, the consequences of COVID-19 for me are my
responsibility; DR-6, COVID-19 affects me personally; UR, unknown risk; UR-1, COVID-19 is something completely new to me; UR-
2, the effects of COVID-19 can be managed well; UR-3, the experts know about COVID-19; UR-4, I know that I will not be affected by
COVID-19; bold, coefficients in boldface are statistically significant at p<0.05; Ref, reference category; β, coefficients; CI, confidence
interval.
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culture, in the context of COVID-19, and contributes to global perspectives on the psychosocial impact of COVID-19
where there may also be social vulnerability,56 humanitarian crisis,57 or extreme weather events.58

Problem-focused precautions were apparent in the study participants, although many of them did not confirm in
accessing online health information, consulting with health professionals, and relying on learnings from previous virus
infection experience. Results reflect the conclusions of Bish and Michie (2020) in their review of the demographic
variables.59 With no gender difference in risk perceptions, age and education seemed to influence the participants’ risk
perceptions and problem-focused precautions. For example, understanding of COVID-19 effects at personal level,
reliance on experts, listening and following expert advice, and search for online health information varied based on
the age groups and levels of education. It is noted that oldest aged CALD people (80 years old and above) are not in the
best position to access online health information, and that a lack of education could not protect them from irrational
beliefs about the pandemic. A lack of access to health information from experts, websites, and health professionals was
common, which could be attributed to their lack of education and associated inability to search health information online,
reliance on family and friends for information rather than on experts, and a communication gap between the older CALD
adults and the public health information dissemination system. The literature supports the difficulty in disseminating
information about COVID-19 to the cultural and linguistically diverse communities.60 Therefore, it may be concluded
that more education and accessible health information about the pandemic are associated with a decreased concern of
being affected and a higher probability to taking problem-focused precautions.

Emotional precautions have received less attention in studies that have investigated the effects of COVID 19. In this
study the mean sum-score of emotion-focused coping (on a scale of 10 items) during the pandemic was neither positive
nor negative, which is dissimilar to the Fuller and Huseth-Zosel’s (2021) study that reported that mean perceived
emotional coping level of older adults was 7.9 (on a scale 1–10),9 where 87% rated their coping positively. Older CALD
adults were in a state of emotional vulnerability in South Australia at the time of the survey and were not adequately
trying to make themselves feel better by eating, drinking, smoking or taking medications, but living the emotional effects
of pandemic as in other countries.50 They are exposed to anxiety, frustration, confusion, uncertainty, and inadequacy that
may provoke destructive consequences during or post-pandemic situations, for example, suicides and aggression.39,40

Flesia et al (2020) and Charter (2020) revealed that the unpredictability and uncontrollability of the COVID-19 lockdown
had an impact on emotional wellbeing.39,41

Gender, education, self-confidence, and fear were significant factors that influenced the participants’ emotional
precautions. Female older CALD adults reported taking a higher level of emotional precaution than males in terms of
distractions and self-talk. Further, those with higher levels of education showed greater confidence and efforts to think
positively about things or to cope more readily than the people with no formal education. As in other studies, fear was the
most commonly cited factor in relation to emotional precaution.47,48,61,62 Living in a multicultural country during the
pandemic is a challenge, especially for the oldest group and females, who mostly rely on their family members and own
community people for emotional care. Most people from CALD communities have lower socio-economic profile than the
native Australia-born populations, with a lack of education, income, independence, and access to services.60 There is
a dilemma for someone who lives in such a poor socio-economic condition, especially in the older CALD adults about
staying busy, seeking social support, and having a positive mindset that are important elements for lowering fear.23

Minahan et al (2021) identified avoidance as the strongest influence in response to perceived risk;42 therefore, emotional
precaution is an important aspect to be considered in developing pandemic response plan for older CALD adults.

How government and public health initiatives support the older CALD communities in South Australia is potentially
an exemplar in effective management of COVID-19 cross-infection, as well as in managing public health socio-economic
development in pandemic. COVID-19 is now a controlled notifiable condition under the South Australian Public Health
Act 2011. Due to uncertainty about the effectiveness of containment measures, COVID-19 remains a global and national
catastrophe that continues to disturb South Australians’ everyday lives including older adults. From this study it is
apparent that government measures and global circumstances extends to influence older CALD South Australians’ risk
perceptions and problem- and emotion-focused precautions. Future research in this field should target the long-term
effects of these life-changing disturbances and perturbations on the mental health and wellbeing of this vulnerable
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population. The findings of such investigations may inform the development of interventions to limit the impact of the
COVID-19 pandemic, as well as other local or global disasters.

This study has several limitations. Firstly, as it is a cross-sectional study, causal inferences about the relationship
between socio-demographic characteristics and risk perceptions and problem- and emotion-focused coping behaviours
cannot be assumed. Secondly, the sample is small, and not representative of all CALD communities in South Australia
and the findings cannot be generalised to other CALD populations, either in Australia or overseas. Thirdly, standardized
measures were not used to assess levels of stress and fear. This study relied on an English-language questionnaire in data
collection, which may have impacted on participation rates and on interpretation of questions in a sample for whom
English was not their first language.

Conclusions
Despite the limitations, this study has generated knowledge about the association between risk perceptions and the
likelihood of using problem- and emotion-focus health precautions in older CALD adults living in South Australia. Such
knowledge has important implications for policy makers and public health officials in decision-making about the
development of culturally and linguistically appropriate programs and materials to engage and communicate with the
CALD older adults under stressful, lifestyle-threatening, if not life-threatening circumstances. This is critical for any
vulnerable community, locally or globally, in context of COVID-19 where compounding vulnerabilities or disaster may
also exist. Under the circumstances of the COVID-19 pandemic, it is arguable that CALD populations have been
somewhat overlooked in the provision of information that can help individuals make reliable decisions about their
protective health behaviour. Failure to engage effectively with the CALD community not only places individual members
of that community at risk, but also places the entire CALD community at risk because of misunderstanding and non-
compliance. It is imperative to put in place strategies that address the specific needs of all sections of the community and
to provide advice in a context, format and language that is readily understood.
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