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A B S T R A C T   

Background:  The aim of this study was to assess the effects of loneliness, belongingness and other modifiable 
factors on psychological distress and wellbeing and whether the effects of COVID-19 modulated these 
relationships. 
Methods:  The current study reported on 1217 participants aged 18 years or older who completed an online 
survey from 28 to 31 March 2020. Survey measures included demographic characteristics; exposure to COVID- 
19; impact of COVID-19 on employment, finance, and work and social adjustment; loneliness, thwarted 
belongingness, and health behavior changes as modifiable factors. Outcome measures were psychological 
distress and wellbeing. 
Results:  Linear regression models revealed that COVID-19 related work and social adjustment difficulties, 
financial distress, loneliness, thwarted belongingness, eating a less healthy diet poorer sleep and being female 
were all associated with increased psychological distress and reduced wellbeing (p < 0.05). Psychological distress 
was more elevated for those with high difficulties adjusting to COVID-19 and high levels of thwarted belong-
ingness (p < 0.005). Similarly, as COVID-19 related work and social adjustment difficulties increased, wellbeing 
reduced. This was more pronounced in those who felt lower levels of loneliness (p < 0.0001). Other interactions 
between COVID-19 impacts were observed with gender and poorer diet for psychological distress and cigarette 
use, age and gender for wellbeing (p < 0.05). 
Limitations:  The study was cross-sectional, preventing causal interpretation of the relationships. 
Conclusion:  Modifiable factors, age and gender had significant impacts on psychological distress and wellbeing. 
Public health and policy approaches to improving social, economic and lifestyle factors may mitigate the 
negative mental health effects of the pandemic and its restrictions.   

1. Introduction 

The Coronavirus Disease 2019 (COVID-19) pandemic has necessi-
tated many practices to prevent or minimize viral transmission. Pre-
ventative measures to reduce infection included implementing good 
hygiene practices, physical distancing, quarantine measures and 
isolating those already infected (World Health Organization, 2020a). In 
addition, public health measures were enacted in many countries to 

minimize viral transmission including travel restrictions, shutting down 
non-essential services, stay-at-home orders or “lockdowns”, and the 
cancelation of social gatherings and events (Ritchie et al., 2020)). In 
Australia, these restrictions were gradually introduced between the 
22nd and 30th March 2020. They included closing international borders 
and all non-essential services; however, essential services such as su-
permarkets, pharmacies, medical care, and restaurants and cafes that 
provided takeaway and home delivery could remain open (Campbell 
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and Vines, 2021)(). Schools transitioned to online home learning, 
workplace distancing was introduced (e.g., working from home ar-
rangements), and social gatherings were restricted to two people 
(Campbell and Vines, 2021; Storen and Corrigan, 2020)(). 

Whilst critical to reduce transmission, the strict measures employed 
to reduce the spread of COVID-19 have led to marked changes in 
modifiable health behaviors. Both positive and negative changes in 
sleep, physical activity, food intake, cigarette use, and alcohol con-
sumption were self-reported in the early stages of COVID-19 lockdowns 
during April/May 2020 in Europe (Cancello et al., 2020; Rossinot et al., 
2020). Similarly, an increase in alcohol consumption was found when 
compared to that of previous years in a US longitudinal survey of adults 
(Pollard et al., 2020). A UK based survey also found a 5.2% increase in 
high risk drinking during the lockdown period in May 2020 when 
compared with measures from 2016 to 2018 (Daly and Robinson, 2020). 
Many studies have also reported changes to other modifiable health 
behaviors such as reductions in physical activity (Cheval et al., 2020; 
Rossinot et al., 2020; Visser et al., 2020; Werneck et al., 2020) and di-
etary changes, with studies reporting mixed findings for the impact on 
diet (Rossinot et al., 2020; Visser et al., 2020). 

The COVID-19 pandemic and associated lockdowns have resulted in 
significant social and economic consequences (Nicola et al., 2020). In 
particular, social connectedness is a factor that is highly likely to have 
been impacted by the enforced restrictions during the COVID-19 
pandemic. Social connectedness is an overarching concept encompass-
ing both belongingness and loneliness. Belongingness refers to the need to 
belong, based on experiences of social interactions, while loneliness is a 
subjective feeling of having less social contact than one wants. Some 
early evidence has emerged on the impact of lockdowns on social 
connectedness. For example, being under a stay-at-home order in the US 
was associated with increased perceptions of loneliness (Tull et al., 
2020), while higher perceived loneliness in the early stages of the 
pandemic in Spain was associated with higher levels of psychological 
distress (Losada-Baltar et al., 2020). 

Both health behaviors and social connectedness are strongly inter-
connected with mental health. Public health messaging during COVID- 
19 has focused on promoting protective factors and minimizing risk 
factors to promote and support mental health (World Health Organiza-
tion, 2020b). There has been a dramatically greater focus on the mental 
health effects of COVID-19 in the literature compared with previous 
outbreaks of Ebola and H1N1 (Maalouf et al., 2021). Many studies 
including those using representative samples have shown that psycho-
logical distress, anxiety, worry, and depression were elevated at the start 
of the pandemic (Dawel et al., 2020; Ettman et al., 2020; Fisher et al. 
2020; McGinty et al., 2020; Tull et al., 2020). A US study showed that 
symptoms of depression were three fold higher in April 2020 compared 
to pre-pandemic levels (Ettman et al., 2020). Increased psychological 
distress has also been observed, owing largely to the major personal, 
health, and other changes that have occurred due to the pandemic 
(Hollingue et al., 2020). 

To date, most research has focused on mental health outcomes of the 
pandemic and the associated lockdowns, with fewer studies considering 
the potential impact that specific health behaviors performed during this 
time could have on mental health (Arora and Grey, 2020). During the 
pandemic, increased symptoms of depression and anxiety were associ-
ated with alcohol consumption in Australia (Tran et al., 2020), while a 
US study found that psychological distress was related to alcohol use 
being more evident in females (Rodriguez et al., 2020). Further, poorer 
mental health during COVID-19 was shown to be associated with 
negative changes in diet, sleep and physical activity (Rossinot et al., 
2020), while increases in physical inactivity and TV viewing were 
associated with poorer mental health (Cheval et al., 2020; Werneck 
et al., 2020). These results are not surprising given the clear associations 
observed between health behaviors and mental health prior to 
COVID-19. 

Prior to COVID-19, a wealth of research has shown associations 

between modifiable health behaviors and mental health. Clinical treat-
ment guidelines for mood disorders recommend lifestyle interventions 
in addition to psychological therapies, medications and procedures to 
treat mental illness (Manger, 2019). Various lifestyle factors have been 
demonstrated to be associated with improved mental health outcomes 
(Velten et al., 2014). Evidence has shown that in non-clinical pop-
ulations, depression and anxiety can be reduced by physical activity 
programs (Rebar et al., 2015). Results for dietary interventions are less 
conclusive with mixed effects on depression and anxiety symptoms 
(Firth et al., 2019). Further, the cessation of smoking is associated with 
improved mental health (Taylor et al., 2014). 

Strong associations of social connectedness with mental health also 
exist. Perceptions of loneliness are associated with increased mortality 
(Leigh-Hunt et al., 2017), corresponding to a 26% increased likelihood 
of death (Holt-Lunstad et al., 2015). In addition, consistent evidence has 
shown that social isolation and loneliness are associated with depres-
sion, anxiety, phobias, suicide and dementia (Leigh-Hunt et al., 2017; 
Solmi et al., 2020). Similarly, in a longitudinal study social connected-
ness was a stronger predictor of mental health than mental health was of 
social connectedness, suggestive of a causative effect (Saeri et al., 2018). 

The COVID-19 pandemic provides a unique time to investigate the 
association of health behaviors and social connections with mental 
health in the context of a universal stressor. Although few studies to date 
have used representative samples, it is clear that mental health has 
deteriorated during the early stages of COVID-19 and health behavior 
and social connections have been impacted. The current study intends to 
build on the existing research by investigating which specific health 
behaviors enacted during lockdowns promote or impede mental health 
using a representative sample. We were particularly interested in iden-
tifying modifiable factors, which could be used to guide public health 
messaging to support the mental health of the population during similar 
challenging times. Therefore, the aim of this study was to assess the 
effects of loneliness, feelings of belonging, physical activity, social ac-
tivity, diet, sleep, cigarette use and alcohol consumption on the out-
comes of psychological distress and wellbeing in a representative 
community sample. To determine which sub-groups were most affected 
by the direct and indirect impacts of COVID-19 we examined in-
teractions between COVID-19 exposures with modifiable behaviors and 
demographic variables (age and gender) on psychological distress and 
wellbeing. The findings from this study will be useful in informing the 
development of interventions and strategies to improve mental health 
and wellbeing during the ongoing COVID-19 crisis and in other cata-
strophic events. 

2. Methods 

2.1. Participants and procedure 

Participants were recruited between 28 and 31 March 2020. To 
contextualize this time period in Australia, physical distancing of 1.5 m 
between people was required and all non-essential gatherings were 
banned (20th March). During the week commencing 22nd March 2020 
public venues (e.g., pubs/bars, sporting venues, cinemas) were closed 
with restaurants and cafes offering takeaway or home delivery only, 
schools were closed for all except children of essential workers and 
travelers encouraged to return and stay home. On 29th March 2020 
mandatory quarantining for overseas travelers was enforced, on 30th 
March public gatherings were reduced to two people with everyone 
remaining at home unless shopping for essentials, exercising or traveling 
for work/education and public non-essential venues closed and on 30th 
March a payment was announced to support jobs and businesses affected 
by COVID-19 (Campbell and Vines, 2021)(). 

Participants were recruited through Qualtrics Research Service 
(QRS), which used quota sampling to obtain a representative sample of 
the Australian population on the basis of age group, gender, and 
geographical location (State/Territory). Participants received a detailed 
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description of the study and provided written informed consent online 
prior to completing a survey that took approximately 30 min to com-
plete. Ethical approval to conduct this survey was obtained from the 
Australian National University Human Research Ethics Committee 
(protocol: 2020/152). A total of 1217 participants were included in the 
current study. Table 1 reports on the sample characteristics. Participant 
characteristics aligned well with population data from the Australian 
Bureau of Statistics (Australian Bureau of Statistics, 2016), demon-
strating that a representative sample of the Australian community was 
achieved. 

2.2. Measures 

2.3.1. Psychological distress 
A primary outcome of this study was psychological distress. This was 

measured using the Distress Questionnaire-5 (DQ5), a five-item self- 
rating scale reporting distress in the past 30 days (Batterham et al., 
2016). An example of an item is ‘My worries overwhelmed me’. For the 
purpose of this study, we were interested in reports of distress over the 
last 2 weeks. Items were rated on a scale of 1–5 (‘Never’ to ‘Always’), 
generating a total score between 5 and 25, with higher scores indicating 
greater psychological distress. The scale had very good internal consis-
tency in the current study sample (α = 0.92). 

2.3.2. Wellbeing 
The second primary outcome was subjective wellbeing measured 

using the 5-item World Health Organization Wellbeing Index (WHO-5) 
(Topp et al., 2015). It consists of 5 positively framed items assessing 
feelings of wellbeing over the past 2 weeks (e.g., ‘I have felt calm and 
relaxed’). Items were rated on a scale of 0–5 (‘At no time’ to ‘All of the 
time’), with total raw scale scores ranging between 0 and 25. These were 
multiplied by 4 to convert the scale from 0 (worst imaginable wellbeing) 
to 100 (best imaginable wellbeing), based on scoring guidelines (Topp 
et al., 2015). The scale had very good internal consistency (α = 0.91). 

2.3.3. COVID-19 exposure and impact measures 
Four separate measures were used to examine the direct impacts of 

COVID-19 on the sample. Firstly, exposure to SARS-CoV-2 was assessed 

through a series of yes/no items that assessed whether the respondent (i) 
had been diagnosed with COVID-19, (ii) was awaiting test results for 
COVID-19, (iii) knew of a family member that had been diagnosed with 
COVID-19, or (iv) had been in direct contact with someone diagnosed 
with COVID-19. Participants who endorsed any of these four items were 
classified as having exposure to COVID-19. 

Second, the impact of COVID-19 on financial distress was assessed 
using the single item ‘Over the last 2 weeks, to what extent have you 
experienced financial distress related to COVID-19?’. Participants 
responded to this item on a 6-point Likert-type rating scale ranging from 
1 ‘Not at all’ to 6 ‘Extremely’, with responses of 4 ‘Quite a lot’ or greater 
classified as in financial distress. 

Third, the impact of COVID-19 on employment was determined by 
(i) being forced to reduce hours, (ii) losing their job as a result of COVID- 
19 (iii) being forced to take paid leave, or (iv) being forced to take un-
paid leave. Participants who endorsed any of these four items were 
classified as having their employment adversely impacted due to 
COVID-19. 

Fourth, to examine work and social impacts of COVID-19, scores on 
the Work and Social Adjustment Scale (WSAS) (Mundt et al., 2002) were 
used. For the WSAS, participants rated the level of impairment 
COVID-19 had caused (8-point Likert-type rating from 1 ‘Not at all 
impaired’ to 8 ‘Very severely impaired’) for five work and social do-
mains (ability to work, home management, social leisure activities, 
private leisure activities, and ability to form and maintain close re-
lationships). The scale had adequate internal consistency (α = 0.73). 

2.3.4. Modifiable factors 
Loneliness was measured over the past 2 weeks using the 6-item De 

Jong Gierveld Loneliness Scale (De Jong Gierveld and Van Tilburg, 
2006). Items assessed emotional loneliness (e.g., ‘I experience a general 
sense of emptiness’) and social loneliness (e.g., ‘There are plenty of 
people I can rely on when I have problems’ (reverse coded)). Responses 
were recorded on a 5-point scale. Based on the scoring protocol, positive 
scores and negative scores were collapsed into a single category with the 
neutral response option counted as a positive for emotional loneliness 
and a negative for social loneliness. Higher scores indicated greater 
feelings of loneliness, ranging from 0 to 6, with adequate internal 

Table 1 
Sample characteristics.    

Female (n = 613) Male (n = 602) Total (n = 1215) Gender difference   
n (%) or M (SD) n (%) or M (SD) n (%) or M (SD) χ2 or F p 

COVID-19 impacts COVID-19 employment impact 158 (25.8%) 137 (22.8%) 295 (24.3%) 1.50 0.2200 
COVID-19 financial distress 209 (34.1%) 186 (30.9%) 395 (32.5%) 1.42 0.2342  
COVID-19 exposure 11 (1.8%) 25 (4.2%) 36 (3.0%) 5.88 0.0154  
WSAS score 21.00 (8.67) 20.39 (9.70) 20.70 (9.19) 1.30 0.2544 

Modifiable factors Less physical activity 320 (52.2%) 275 (45.7%) 595 (49.0%) 5.17 0.0230 
(More physical activity) 126 (20.6%) 108 (17.9%) 234 (19.3%)    
Less social activity 507 (82.7%) 465 (77.2%) 972 (80.0%) 5.67 0.0173  
(More social activity) 44 (7.2%) 60 (10.0%) 104 (8.6%)    
Poorer diet 200 (32.6%) 114 (18.9%) 314 (25.8%) 29.70 <0.0001  
(Improved diet) 117 (19.1%) 127 (21.1%) 244 (20.1%)    
Less sleep 242 (39.5%) 156 (25.9%) 398 (32.8%) 25.37 <0.0001  
(More sleep) 109 (17.8%) 130 (21.6%) 240 (19.8%)    
More alcohol 107 (17.5%) 101 (16.8%) 208 (17.1%) 0.10 0.7539  
(Less alcohol) 104 (17.0%) 127 (21.1%) 231 (19.0%)    
(Non-drinker) 202 (33.0%) 142 (23.6%) 344 (28.3%)    
More cigarettes 39 (6.4%) 60 (10.0%) 99 (8.1%) 5.27 0.0217  
(Fewer cigarettes) 30 (4.9%) 54 (9.0%) 84 (6.9%)    
(Non-smoker) 450 (73.4%) 397 (65.9%) 847 (69.7%)    
Loneliness 2.93 (1.85) 2.96 (1.77) 2.95 (1.81) 0.10 0.7469  
Thwarted belongingness 3.05 (1.28) 3.22 (1.25) 3.13 (1.27) 5.04 0.0249 

Demographics Age 42.53 (15.60) 49.01 (18.13) 45.74 (17.20) 44.67 <0.0001  
Years of education 14.59 (1.77) 14.62 (1.76) 14.60 (1.77) 0.10 0.7496  
Have partner 407 (66.4%) 396 (65.8%) 803 (66.1%) 0.05 0.8212  
Live alone 73 (11.9%) 73 (12.1%) 146 (12.0%) 0.01 0.9072 

Outcomes Psychological distress 11.50 (4.93) 10.28 (4.83) 10.90 (4.92) 19.08 <0.0001  
Wellbeing 43.94 (22.91) 51.72 (23.87) 47.80 (23.70) 33.60 <0.0001  
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consistency (α = 0.72). 
Feelings of belonging over the past 2 weeks were measured using the 

thwarted belongingness subscale of the Interpersonal Needs Question-
naire (Van Orden et al., 2012). The scale consists of 9 items (e.g., ‘I feel 
disconnected from other people’) that are rated on a 7-point Likert 
rating scale from 1 ‘Not at all true for me’ to 7 ‘Very true for me’. A total 
score was based on mean item response ranging from 1 to 7, with higher 
scores indicative of greater levels of thwarted belonging. The scale had 
very good internal consistency (α = 0.89). 

Health behavior change over the past two weeks was assessed using 
the question ‘Over the last 2 weeks, how has the amount you did the 
following things changed?’, with respondents asked to indicate changes 
in being physically active, being social, eating a healthy diet, getting 
good quality sleep, drinking alcohol and smoking cigarettes. Response 
options were recorded on a 5-point scale (1 ‘I did a lot less’ to 5 ‘I did a 
lot more’) or not applicable. For the purposes of analysis, responses were 
collapsed into doing less (lot less/less) for the active, social, diet and 
sleep variables, and more (lot more/more) for the alcohol and cigarette 
variables. Those who did not report an increase or had a “not applicable” 
response for alcohol/cigarette use (non-users) were coded as not doing 
more of these behaviors. 

2.3.5. Demographic factors 
The following demographic factors were also measured: age (in 

years); gender (male/female/other/prefer not to say); years of educa-
tion estimated from highest educational attainment; partner status (yes/ 
no); and living alone (yes/no). Ethnicity was measured using 12 non- 
exclusive indicators, with the majority (73%) identifying only as 
Caucasian, similar to the Australian population. 

2.4. Statistical analysis 

Statistical analyses were conducted using SPSS v26 (IBM Corp, 
Chicago IL, USA) with alpha set at 0.05. In addition to descriptive an-
alyses, linear regression analyses were performed to investigate the 
relationship between the independent variables and the two outcome 
measures, psychological distress (DQ-5) and wellbeing (WHO-5). Inde-
pendent variables included in the model were the COVID-19 exposure 
and impact measures, demographic characteristics (age, gender, edu-
cation, living alone and having a partner) and modifiable risk factors 
(loneliness, belonging and the six health behavior change items). 
Treatment coding was used to generate regression coefficients reported 
in the tables. Two-way interactions between COVID-19 impacts and 
each modifiable factor (and age and gender) were performed by adding 
interaction terms using a forward stepwise approach (from 44 candidate 
interaction terms, with continuous variables centered to ensure they 
were interpretable). Direction and relationship of significant in-
teractions were determined graphically. 

3. Results 

3.1. Characteristics of the sample 

The characteristics of the 1215 participants included in this study are 
reported in Table 1. Male participants were on average older than female 
participants (49 ± 18 vs 43 ± 16, respectively, p < .0001). There were no 
gender differences for the impact of COVID-19 on employment, financial 
distress or work and social adjustment; however more males reported 
exposure to COVID-19 (this included themselves or family member 
being diagnosed with COVID-19, awaiting test results or having been in 
direct contact with someone with COVID-19). Generally, the self- 
reported change toward less physical activity, less social activity, and 
less sleep was greater than the change toward healthier behaviors (more 
physical activity, more social activity, more sleep) during the past 2 
weeks. More females than males reported reduced physical activity, 
social activity, diet and sleep over the past 2 weeks. Of those who drank 

alcohol, similar numbers reported an increase or decrease in consump-
tion over the past 2 weeks. Most of the sample did not smoke. Of those 
who did, more males reported an increase in cigarette use over the past 2 
weeks compared to females. Loneliness was similar for males and fe-
males while more males reported higher levels of thwarted belonging as 
compared to females. 

3.2. Factors associated with psychological distress 

Table 1 reports the mean for psychological distress in this sample. 
Linear regression was performed to investigate and adjust for the im-
pacts of COVID-19 and modifiable factors on psychological distress. The 
final model (n = 1217) accounted for 51% of the variance in the sample 
(Table 2). COVID-19 variables alone explained 28% of variance, adding 
modifiable factors explained a further 20% of variance (Δ R2: p < .001), 
and demographic variables explained a further 3% of variance (Δ R2: p 
< .001) for a total of 51% of variance explained. Adding the interaction 
terms also significantly increased variance explained by 1%. Partici-
pants that were younger and female were more likely to have higher 
levels of psychological distress. Financial distress and difficulty adjust-
ing to work and social life changes due to COVID-19 were significantly 
associated with elevated psychological distress. 

Increased loneliness and reduced feelings of belonging were signifi-
cantly associated with increased levels of psychological distress. Other 
modifiable factors shown to be associated with increased psychological 
distress included eating a less healthy diet, reduced quality of sleep and 
smoking more cigarettes. 

To investigate the effects of COVID-19 on psychological distress in 
greater detail and to determine which sub-populations were more likely 
to be affected, interactions between COVID-19 measures and modifiable 
factors, age and gender were tested. Table 2 displays the significant 
interactions that were revealed by the analyses. First, Fig. 1a direct 
exposure to COVID-19, through self or family diagnosis, awaiting test 
results or direct contact with someone with the virus was associated with 

Table 2 
Factors associated with psychological distress.    

Standard 
estimate 

SE p 

COVID-19 impacts COVID-19 
employment impact 

− 0.0026 0.2629 0.9087  

COVID-19 financial 
distress 

0.2385 0.3178 <0.0001  

COVID-19 exposure − 0.0254 1.0613 0.4880  
WSAS score 0.1860 0.0151 <0.0001 

Modifiable factors Less physical activity 0.0290 0.2218 0.1995  
Less social activity − 0.0220 0.2815 0.3365  
Poorer diet 0.0491 0.2720 0.0428  
Less sleep 0.1325 0.2351 <0.0001  
More alcohol 0.0379 0.2836 0.0816  
More cigarettes 0.0650 0.4082 0.0043  
Loneliness 0.2248 0.0772 <0.0001  
Thwarted 
belongingness 

0.2155 0.1088 <0.0001 

Demographics Age − 0.1174 0.0068 <0.0001  
Male gender − 0.0589 0.2495 0.0205  
Years of education − 0.0310 0.0571 0.1311  
Have partner 0.0211 0.2373 0.3561  
Live alone − 0.0424 0.3444 0.0628 

Significant 
interaction 
terms 

COVID-19 exposure x 
Gender 

0.0917 1.2826 0.0134 

(COVID-19 impact 
x other) 

WSAS score x 
Thwarted 
belongingness 

0.0617 0.0086 0.0046  

WSAS score x Poorer 
diet 

− 0.0683 0.0261 0.0077  

COVID-19 financial 
distress x Gender 

− 0.0760 0.4306 0.0161 

Standard Error (SE); Work and Social Adjustment Scale (WSAS). 
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higher levels of psychological distress in males but not females. Second, 
psychological distress was most elevated for those with high WSAS 
scores and high thwarted belongingness. This is illustrated in Fig. 1b, 
based on quartiles for WSAS scores and thwarted belongingness for ease 
of interpretation. The relationship was less pronounced when minimal 
work and social adjustment difficulties were experienced or if partici-
pants felt reduced levels of thwarted belongingness. Also interacting 
with WSAS score was a less healthy diet, where poorer diet was asso-
ciated with higher levels of psychological distress. This relationship was 
more pronounced in participants with fewer work and social adjustment 
difficulties (Fig. 1c). Finally, financial distress due to COVID-19 led to 
greater psychological distress in females than in males (Fig. 1d). It 
should be noted however that all interaction effects were small, with 
standardized effects <0.1. 

3.3. Factors associated with wellbeing 

The mean for subjective wellbeing in our sample is reported in 
Table 1 with female participants reporting lower levels of wellbeing as 
compared to males. 

To investigate COVID-19-related impacts on wellbeing after adjust-
ing for background and modifiable factors, a linear regression was 
performed (Table 3). For the wellbeing model, the COVID-19 variables 
alone explained 10% of variance, adding modifiable factors explained a 
further 29% of variance (Δ R2: p < .001), and demographic variables 
explained a further 2% of variance (Δ R2: p < .001) for a total of 41% of 
variance explained (n = 1216). Adding the interaction terms also 
significantly increased variance explained by 2%. COVID-19-related 
work and social adjustment difficulties and financial distress were 
significantly associated with reduced feelings of subjective wellbeing. 
The effect of COVID-19 employment changes on wellbeing was positive 
in the full model, although the univariate effect of employment changes 
was negative, suggesting that the effects of employment on wellbeing 
may be dependent on other factors such as financial distress. Of the 
modifiable factors, increased feelings of loneliness as well as reduced 

feelings of thwarted belongingness were associated with reductions in 
subjective wellbeing. Participants who reported having a poorer diet or 
reduced sleep quality in the past 2 weeks were also more likely to 
experience reduced levels of wellbeing. After accounting for all factors, 
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Fig. 1. Interaction of COVID-19 impacts with 
modifiable and demographic variables for psy-
chological distress (DQ5) The mean ± standard de-
viation (SD) of psychological distress (DQ5) score 
plotted against COVID-19 impact and gender or 
modifiable factors. (a) Bar graph of direct exposure to 
COVID-19 with gender. (b) Quartiles (Q1-Q4) of Work 
and Social Adjustment Scale (WSAS) with thwarted 
belongingness (belong) in a line graph. (c) Quartiles of 
WSAS with diet in a bar graph. (d) Bar graph of 
COVID-19 financial distress and gender.   

Table 3 
Factors associated with wellbeing.    

Standard 
estimate 

SE p 

COVID-19 impacts COVID-19 
employment impact 

0.0590 1.3800 0.0184  

COVID-19 financial 
distress 

− 0.1651 1.6674 <0.0001  

COVID-19 exposure − 0.0046 4.0236 0.8734  
WSAS score − 0.0698 0.0697 0.0100 

Modifiable factors Less physical activity 0.0005 1.1678 0.9841  
Less social activity − 0.0073 1.4688 0.7671  
Poorer diet − 0.1082 1.3916 <0.0001  
Less sleep − 0.1874 1.2308 <0.0001  
More alcohol − 0.0057 1.4864 0.8093  
More cigarettes − 0.0162 2.2147 0.5258  
Loneliness − 0.1985 0.4005 <0.0001  
Thwarted 
belongingness 

− 0.2857 0.5565 <0.0001 

Demographics Age 0.0170 0.0360 0.5145  
Male gender 0.0871 1.2979 0.0015  
Years of education 0.0569 0.2996 0.0109  
Have partner − 0.0141 1.2421 0.5697  
Live alone 0.0086 1.8056 0.7284 

Significant 
interaction 
terms 

WSAS score x 
Loneliness 

0.0991 0.0318 <0.0001 

(COVID-19 COVID-19 exposure x 
More cigarettes 

0.0904 6.5402 0.0031 

impact x other) WSAS score x Age − 0.0686 0.0038 0.0029  
COVID-19 financial 
distress x Gender 

0.0742 2.2622 0.0311 

Standard Error (SE); Work and Social Adjustment Scale (WSAS). 
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female participants and those with lower levels of education had lower 
mean levels of wellbeing. 

To further examine the relationship of COVID-19 impacts with 
modifiable risk factors for wellbeing, interaction effects were tested; all 
were small with standardized effects < 0.1. Significant interaction ef-
fects are illustrated in Fig. 2, with scores of WSAS and loneliness re-
ported as quartiles to aid interpretation. As work and social adjustment 
difficulties increased, wellbeing was reduced, but this was more pro-
nounced in those who felt lower levels of loneliness. There was little 
change in wellbeing at each level of the WSAS for participants who felt 
high levels of loneliness (Q4) (Fig. 2a). Participants who experienced a 
direct contact with COVID-19 and increased their cigarette use reported 
increased levels of subjective wellbeing in the fully-adjusted model 
(Fig. 2b), although this outcome should be interpreted with caution 
given the low prevalence of direct COVID-19 contact. Work and social 
adjustment difficulties related to COVID-19 appeared to affect partici-
pants aged 45 or older to a greater extent, resulting in decreased levels of 
subjective wellbeing (Fig. 2c). Financial distress related to COVID was 
associated with greater reductions in the psychological wellbeing of 
females compared to males (Fig. 2d). 

4. Discussion 

The implementation of measures to reduce social contact during the 
COVID-19 pandemic was likely to increase feelings of loneliness and 
decrease feelings of belonging at the time of the present study in late 
March 2020. Results from our study show that indirect exposures to 
COVID-19 (social, financial) had a considerable impact on mental health 
and wellbeing, and this was magnified for certain groups of the popu-
lation such as those who were lonely, females and young people. Our 
results reinforce that increased psychological distress and poorer well-
being were associated with increased loneliness and reduced feelings of 
belonging, similar to a Spanish study (Losada-Baltar et al., 2020). We 
further explicated these associations in relation to a range of COVID-19 

exposures, demonstrating that difficulty with work and social adjust-
ment to the pandemic interacted with both loneliness and thwarted 
belongingness. Overall, these outcomes suggest that loneliness and 
thwarted belongingness are likely to be associated with mental health 
outcomes differently for particular groups in the context of a pandemic. 
This knowledge may also guide other public health or environmental 
disasters. 

Wellbeing in our sample was considerably lower than that seen in 
pre-pandemic European population based samples (Topp et al., 2015) 
and also lower than a Danish sample collected at a similar time point 
(Sønderskov et al., 2020). Similar to a Danish sample (Sønderskov et al., 
2020) females had lower levels of wellbeing. In relationship with well-
being, feelings of loneliness interacted with work and social adjustment 
difficulties to COVID-19. Subjective wellbeing was similar for partici-
pants with high feelings of loneliness at varying levels of work and social 
adjustment to COVID-19. However, participants with low levels of 
loneliness experienced greater decreases in wellbeing if they experi-
enced difficulty adjusting to COVID-19. This could be because the 
enforced public health measures of social distancing, cancelation of 
events and social gathering restrictions may have had a greater impact 
on those for whom social interactions were more commonplace or 
highly valued. In contrast, participants who were already feeling lonely 
had lower wellbeing, but this state was less strongly related to work and 
social adjustment to COVID-19, suggesting that the public health mea-
sures had less impact on their wellbeing. 

Overall, psychological distress in this sample was elevated compared 
to pre-pandemic healthy population samples (Batterham et al., 2018). 
Compared to males, females reported a higher level of psychological 
distress, as was observed in a sample of participants collected prior to 
COVID-19 (Batterham et al., 2016). The psychological distress in fe-
males was above the screening cut-point of 11 used to identify probable 
mental health conditions with high sensitivity and specificity (Batter-
ham et al., 2016), which is indicative of the severity of distress in the 
sample. Difficulty adjusting to COVID-19 and feelings of belonging were 
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related to psychological distress. The stress buffering model of Cohen 
and Wills (Cohen and Wills, 1985) suggests that social support can be 
protective in times of stress. Our results suggest that the increased social 
support likely to be associated with higher social connectedness is pro-
tective, however at higher levels of distress it may be less so. 

The early stages of COVID-19 were associated with significant 
changes in work and lifestyle. Employment was affected in many ways, 
for example people started working from home, their hours may have 
reduced (voluntarily or forced), they may have changed their hours to 
allow for home schooling or they may have lost their job. All these 
changes are likely to create distress and disrupt normal day to day ac-
tivities. Life rhythms, for example, sleeping, wake time, meals and social 
contacts have been shown to be important to mental health (Velten 
et al., 2014). The significant disruptions related to COVID-19 may have 
resulted in many participants having less healthy diets and lack of 
quality sleep, leading to reduced wellbeing and increased psychological 
distress. These findings may also indicate that the maintenance of 
healthy routines of daily living are important in supporting mental 
health. 

There were also some gender differences to note. The findings sug-
gest that females who encounter financial distress may be particularly 
vulnerable. This finding is concerning, as women are more prone to 
financial hardship and increased responsibilities during the pandemic 
(Workplace Gender Equality Agency, 2020). Ensuring that gender is not 
a barrier to equitable access to income support and related services in 
times of crisis should be a policy priority. In contrast, direct contact with 
the virus had a greater impact on increased distress in males. This 
finding may be related to the greater case fatality rate of COVID-19 in 
males (Chen et al., 2020), or gender differences associated with re-
sponses to infection (Davis et al., 2015; Sue, 2017). Our sample con-
tained only 36 participants closely exposed to COVID-19 at the time of 
the study, therefore further research would be needed to confirm this. 
Consideration of diverse responses to risk communication should be 
accounted for in public messaging from Governments and health leaders 
(Vaughan and Tinker, 2009). 

It is important for public health measures to focus on psychological 
wellbeing to reduce mental health problems. Feelings of loneliness and 
lack of belonging were significant problems in our sample. Loneliness 
was similar for males and females and was greater than a cut point of 2 
suggesting participants were lonely (Van Tilburg and De Jong Gierveld, 
2019), while more males reported higher levels of thwarted belonging as 
compared to females, this is in contrast to a previous community-based 
cohort (Christensen et al., 2014). Interventions that increase connection 
through technology or use educational social activity groups can 
improve social isolation and loneliness (Cattan et al., 2005; Chen and 
Schulz, 2016; Dickens et al., 2011). Promoting social connections 
through modalities that do not involve face-to-face interaction (e.g., 
video, phone and text technology) may mitigate some of the observed 
impacts on distress and reduced wellbeing identified in this study. 
Ensuring that vulnerable groups have adequate access to such technol-
ogies may be encouraged through policy mechanisms and community 
action. Individual activities that are adaptive and encourage engage-
ment foster connection (Gardiner et al., 2018) and are important to 
consider in this environment. In addition, reduced sleep quality was 
associated with increased psychological distress and reduced wellbeing. 
Reduced sleep quality may again reflect changes in routine, such as 
working earlier or later in the day due to increased work demands or 
caring responsibilities, or a lack of a routine leading to later/less 
consistent bedtimes. Sleep disturbance and emotional regulation are 
considered to have a bidirectional relationship (Harvey et al., 2011), and 
sleep disturbance may also feed into social isolation (Chu et al., 2019). 
Therefore, public health measures to reduce sleep disturbance may 
consequently be beneficial during pandemics and other disasters. 

The strengths of this study were that the sample was representative, 
and data were collected in late March, corresponding to the imple-
mentation of increased restrictions in Australia. It provides a unique 

snapshot of Australian life at the beginning of these changes. The limi-
tations to the study include the use of self-report scales that may not 
reflect clinical states or objectively depict social connections. In addi-
tion, most scales included a reference period of the previous two weeks, 
which included the timeframe before the most severe restrictions of the 
lockdown were imposed. However, we note that in the two weeks before 
the survey was deployed, steps to minimize spread including physical 
distancing of 1.5 m, and regular handwashing were already being 
introduced by the federal government. Further, the cancelation of major 
public sporting events such as the Melbourne Grand Prix (13th March), 
and the suspension of the Australian Football League, (22nd March), and 
National Rugby League competitions (23rd March) were unprecedented 
events in Australia, signifying a major limitation on socialization and 
heralding to the population the severity of the pandemic. Another lim-
itation is that the measurement of health behaviors was not able to 
distinguish whether changes were unhealthy or a reduction from an 
already healthy baseline. We were also limited in the number and length 
of scales that could be used, such that more in-depth measures and other 
constructs such as personality, or home schooling responsibilities may 
provide further insights into the relationships of interest. The interaction 
effects included in the models may have been different based on the 
model selection technique adopted. Nevertheless, the models explained 
more than 40% of variance in the outcomes, suggesting that key factors 
were accounted for adequately. Finally, this study was cross-sectional 
and therefore limits our ability to infer causality. Longitudinal 
research should be conducted to investigate how social connectedness 
changes over time in response to COVID-19. 

In conclusion, social connectedness was significantly impacted by 
COVID-19 restrictions, and increased loneliness was associated with 
poorer mental health. Specific subgroups of the population, particularly 
women experiencing financial distress and men who are exposed to the 
virus, may require increased supports during the pandemic. Public 
health and policy approaches to improving social, economic and life-
style factors may mitigate the negative mental health effects of the 
pandemic and its restrictions. 
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