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Background: During the first 3 weeks of the COVID-19 pandemic, the federal state

of Tyrol, Austria had one of the strictest curfews in Austria and worldwide. The aim

of the current study was to investigate the assumingly protective role of resilience

and extraversion and its impact on mental health following such an uncertain and

unpredictable situation.

Methods: Between the first and the second wave of the pandemic, adult residents

of Tyrol were invited to participate in an online survey. Next to the assessment of

sociodemographic and COVID-19-related variables the Brief-Symptom-Checklist, the

Three-Item Loneliness Scale, the Resilience Scaled, and the Big Five Inventory were

used to assess psychological distress, loneliness, resilience, and extraversion. Mediation

analysis was used to investigate the role of resilience and extraversion in the context of

age-, sex-, and partnership- related differences in psychological distress and loneliness.

Results: One hundred and forty-five participants took part in the survey (68.2% female).

Overall, psychological distress and severe loneliness were more often detected in women

and singles. They also were less resilient, while men and singles presented with a lower

degree of extraversion. Study participants under the age of 30 experienced severe

loneliness more frequently than older people, whereas psychological distress, resilience,

and extraversion were comparable between age groups. Resilience significantly

mediated the relationship between both study participants’ sex and partnership situation

on one hand and psychological distress and severe loneliness on the other. In addition,

extraversion significantly mediated the relationship between participants’ partnership

situation and psychological distress.
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Discussion: Our findings suggest that women, singles, and young people may

be particularly affected by the measures and sequelae of the COVID-19 pandemic.

Interventions promoting resilience and extraversion among these groups are urgently

needed to foster mental health. Ideally, they can be utilized at home in case of renewed

mobility restrictions or quarantine in the future.

Keywords: COVID-19, psychological distress, loneliness, resilience, extraversion, mental health

INTRODUCTION

The COVID-19 pandemic reached Tyrol, Austria as one of the
first regions in Europe in March 2020 (1). As declared by the
Islandic authorities on March 5th, the ski resort of Ischgl ranked
as a risk region at the beginning of the pandemic (2). Initially,
the Austrian government reacted with quarantine measures for
the Ischgl area, and subsequently for entire Tyrol, followed by a
first nation-wide lockdown onMarch 16th (1). The special aspect
of the measures in Tyrol was that no one was allowed to leave the
house without a compelling reason, but only for buying groceries,
to get to the workplace, or to assist care-dependent others (3).
Even going for a walk at a distance of one meter was not allowed
in Tyrol (3, 4), but in the rest of Austria (5). This quarantine
in Tyrol ended on April 7th, and the first lockdown in Austria
on May 1st, 2020 (6). The governmental relaxations in May and
June 2020 initially raised the hope for the return to normality and
the defeat of the virus. However, it is known that quarantine, as
an unexpected intervention in everyday life, can have negative
psychological impacts (7). All over the world, the prevalence of
psychological distress (8–10) and loneliness (11, 12) has increased
in the context of the pandemic. Moreover, boredom is a major
issue during lockdown that particularly affects women, singles,
unemployed, and low-income people (13). In this context, it
is important to foster protective factors that can contribute to
maintaining psychological stability. Next to coping mechanisms
and social support, the overall construct of resilience is deemed
to be relevant in this context.

The concept of resilience describes a dynamic system to cope
with adverse life events and stress (14) as well as the ability to
quickly balance, recover, and return to a healthy initial state
(15). It is still a young concept (15) and to date, there is no
uniform definition of resilience (16). Generally, resilience is
known to protect from psychological distress (17) and loneliness
(18). Moreover, higher levels of resilience are associated with
better psychological well-being (17, 19), lower levels of anxiety
(17) and depression (17, 20–22), a decreased likelihood of
posttraumatic stress disorder (23), and less stress (24). These
are important factors in managing the COVID-19 pandemic.
Thus, we hypothesized that people with higher resilience are
less stressed by the pandemic, the countermeasures, and their
sequelae. Next to resilience, certain personality traits could also
have an influence on coping strategies (25). Extraversion seems
to be particularly important in this context, as extroverts are
particularly in need of closeness and contact to other people.

Extraversion is a personal trait describing active people who
are sociable, talkative, and assertive (26). These people tend to be

outgoing, prone to establish social contacts, seeking for closeness
(27), and thus, they prefer large groups and gatherings (25).
They are likely to have high self-esteem (28), and to experience
peculiar and complex events with lower stress levels and more
positive feelings (29). Examining extraversion in relation to
psychological distress and loneliness is important, because there
were no curfews to this large extent in times of peace prior to
COVID-19. Since previous research has shown that people with
higher extraversion are inert to stress (30), we hypothesized that
people with higher levels of extraversion were less psychologically
distressed after the first lockdown.

Most previous studies on psychological distress and loneliness
during the COVID-19 pandemic focussed predominantly on the
time period during lockdown. However, our online survey was
done in the period between the first and the second lockdown in
Austria, when governmental restrictions were softened. The aim
of the current study was to investigate the assumingly protective
role of resilience and extraversion and its impact onmental health
following such an uncertain and unpredictable situation.

METHODS

Focussing on the general population of Tyrol, Austria
(approximately 760,000 inhabitants), we used a web-based,
cross-sectional survey to evaluate the associations between
resilience and extraversion and their impact on psychological
distress and loneliness amidst the COVID-19 pandemic. The
survey was conducted between June 26th and September 13th,
2020.

Data collection was performed in an anonymized manner
using the web-based software program Computer-based Health
Evaluation System (CHES) (31). Next to the collection of
sociodemographic and COVID-19-related data psychological
distress, loneliness, resilience, and extraversion were investigated
by using online questionnaires (see below).

Members from the general population of Tyrol aged above
18 were invited to participate in the study through advertising
in both print and social media. Online consent was obtained
at the beginning of the survey and participants were asked
to provide an email address in order to be reminded for
follow-up surveys. Provision of email addresses was not a
prerequisite to participate in the baseline survey. At the end of
the survey, participants received a downloadable information
sheet on professional support numbers and addresses. Ethical
approval was obtained from the ethics committee of the Medical
University Innsbruck.

Frontiers in Psychiatry | www.frontiersin.org 2 October 2021 | Volume 12 | Article 766261

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Chernova et al. Resilience and Extraversion During COVID-19

Sociodemographic and COVID-19-Related
Data
Data on a variety of demographic aspects were collected
including age, gender, education, employment status,
professional field, household income, marital and parental
status, living situation as well as personal and family history
of psychiatric disorders. In addition, some COVID-19-related
questions were included, e.g., whether participants had been
tested for COVID-19, whether some of their relatives had been
tested positive, and whether the measures to prevent the spread
of the virus were considered as useful.

Psychological Distress
The Brief-Symptom-Checklist (BSCL) (32) was used to evaluate
participants’ subjectively perceived impairment through 53
physical and psychological symptoms. Items were rated on a
5-point Likert scale (0 = not at all, 4 = extremely). The BSCL
quantifies nine symptom dimensions: somatization, obsession-
compulsion, interpersonal sensitivity, depression, anxiety,
hostility, phobic anxiety, paranoid ideation, and psychoticism.
A Global Severity Index (GSI) is calculated using the sums of
the nine symptom dimensions plus four additional items not
included in any of the dimension scores divided by the total
number of answered items. Based on community norms, a GSI
T-score ≥63 was used as a cut-off score to indicate significant
distress. The BSCL has shown good to satisfactory internal
consistency for all subscales (Cronbach’s α ranging from 0.70 to
0.89) and excellent external consistency for the GSI score (α =

0.96) (33).

Loneliness
Loneliness was assessed by using the Three-Item Loneliness
Scale (TILS) (34), which is known to demonstrate acceptable
internal consistency (Cronbach’s α = 0.72). The TILS represents
an abbreviated form of the Revised University of California Los
Angeles (R-UCLA) Loneliness Scale (35). Participants are asked
“How often do you feel that you lack companionship?”, “How
often do you feel left out?”, and “How often do you feel isolated
from others?”. Possible answers are “often” (scored 1), “some of
the time” (scored 2), and “hardly ever or never” (scored 3). The
summary score ranges from 3 to 9 points, higher scores suggest
greater loneliness. A TILS-score ≥7 was considered to indicate
severe loneliness.

Resilience
Resilience was evaluated using the Resilience Scale (RS-13) (36),
a revised short form of the RS-25 (37) with a good internal
consistency of Cronbach’s α = 0.90 (36). It consists of 13 items
scored on a 7-point scale, ranging from 1 = strongly disagree to
7 = strongly agree. Possible scores range from 13 to 91, higher
scores indicate higher resilience. A score up to 66 reflects low
resilience, scores between 67 and 72 indicate moderate resilience,
and scores of 73 and higher indicate high resilience.

Extraversion
The Big Five Inventory (BFI) (38) is a 44-item self-administered
questionnaire, which measures the five personality traits

extraversion, openness, conscientiousness, agreeableness, and
neuroticism on a 5-point Likert scale ranging from 1 = strongly
disagree to 5 = strongly agree. The German version used
in this study has been validated by Lang et al. (39). We
exclusively applied the extraversion subscale (8 questions), which
has a good internal consistency (Cronbach’s α = 0.90) (39).
Possible scores range from 8 to 40, higher scores indicate more
pronounced extraversion.

Statistical Methods
All statistical analyses were performed using SPSS, version
26. Sociodemographic and health-related sample characteristics
were described by simple summary statistics, means, standard
deviations, relative frequencies, etc. The main focus of the
analysis was placed on psychological distress and loneliness as
the primary outcome variables and on resilience and extraversion
as potentially protective factors. Psychological distress and
loneliness were dichotomized for the analysis (GSI T-score
≥63 vs. <63, TILS total score ≥7 vs. <7, respectively),
whereas resilience (RS-13 total) and extraversion (BFI subscale
Extraversion) were used as continuous scales. Group differences
in psychological distress and severe loneliness with regard to
age, sex, and partnership were analyzed by means of Chi-square
tests, using odds ratios to quantify effect sizes. Due to the skewed
distribution of resilience and extraversion, group differences
in these variables were analyzed by non-parametric methods
(Mann–Whitney U-test, Kruskal–Wallis test).

To investigate the relationship between the above variables in
more detail we performed several mediation analyses both for the
dependent variables psychological distress and severe loneliness
(variable Y). The variables sex (male, female), age group (three
groups) and partnership (yes/no) served as independent variables
(variable X). Resilience and extraversion were regarded as
potential mediators, testing for the significance of their effect
(variable M). Group variables that were not used in a particular
analysis were included as covariates to control for their effect. In
each of the mediation analyses, the total effect of X on Y was
split up into a direct effect of X on Y and a mediation effect,
where the latter represented the part that is accounted for by the
mediators via the path X → M → Y. For model fitting and
parameter estimation, we applied the PROCESSmacro developed
by Hayes, using the mediation model no. 4 (40). Significance
was confirmed by the Sobel Z-test and bootstrapping with 5,000
bootstrap samples. All continuous variables were z-standardized
prior to the mediation analysis.

RESULTS

A sample of 1,045 people from the general population of
Tyrol participated in the study. Mean age was 41.4 ± 14.0
years, 68.2% were female 68.6% had a full-time or part-time
employment, and the majority (74.4%) were in a permanent
partnership. At the time of the survey, 10.4% of respondents
were in psychological/psychotherapeutic treatment, and 6.9%
in psychiatric treatment. Sociodemographic characteristics of
the study sample and health-related variables are presented in
Table 1.
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TABLE 1 | Sociodemographic and health-related variables (N = 1,045).

Variable Mean ± SD or N (%)

Sex

Male 331 (31.7%)

Female 713 (68.2%)

Others 1 (0.1%)

Age (Years) 41.4 ± 14.0 (18–96)

Education (Years) 15.5 ± 3.8 (8–30)

Partnership

Single 267 (25.6%)

Permanent partnership 777 (74.4%)

Children in same household

None 696 (66.8%)

1 142 (13.2%)

2 158 (15.2%)

≥3 46 (4.4%)

Work situation

Full time or part-time employment 716 (68.6%)

Self-employed 45 (4.3%)

Education/training 74 (7.1%)

Home office 13 (1.2%)

Short-time work 26 (2.5%)

Unemployed 12 (1.1%)

Retired 97 (9.3%)

Homemaker 19 (1.8%)

Others 42 (4.0%)

Household income

<25,000 e/year 392 (37.5%)

25,000–49,999 e/year 387 (37.0%)

≥50,000 e/year 235 (22.5%)

Not specified 31 (3.0%)

Place of residence

Urban (Innsbruck > 100,000 inhabitants) 346 (33.0%)

Village or small town 640 (61.1%)

Places with high exposition to COVID-19 50 (4.8%)

Not specified 9 (0.9%)

Severe physical health problems 90/1,043 (8.6%)

Mental health problems, lifetime 181/1,043 (17.4%)

Current psychiatric treatment 72/1,043 (6.9%)

Current psychological/psychotherapeutic treatment 108/1,043 (10.4%)

Psychological distress [GSI T-Score (BSCL) ≥63] 145/998 (14.4%)

Severe loneliness (TILS score ≥7) 223/1,004 (22.2%)

Resilience (RS-13 total score) 71.7 ± 12.3

Extraversion (BFI total score) 27.8 ± 5.8

SARS-CoV-2 test

No test performed 742 (71.0%)

Negative test result 274 (26.2%)

Positive test result 23 (2.2%)

Result unknown/not specified 6 (0.6%)

Severity of COVID-19 Symptoms (n = 23)

No symptoms 5 (21.7%)

Mild symptoms 10 (43.5%)

Symptoms with fever, treatment at home 7 (30.4%)

Severe symptoms, treatment in hospital 1 (4.3%)

BSCL, Brief-Symptom-Checklist; TILS, Three Item Loneliness Scale; RS-13; Resilience

Scale; BFI, Big Five Inventory.

Differences in Psychological Distress,
Loneliness, Resilience, and Extraversion
Between Subgroups
Differences in psychological distress, loneliness, resilience, and
extraversion between subgroups are displayed in Table 2. With
regard to sex, significantly more women than men reported
psychological distress (16.2 vs. 10.4%).Women were also twice as
likely to report severe loneliness (TILS score ≥7) (26 vs. 13.5%).
In the RS-13, men indicated a significantly higher degree of
resilience with a mean of 73.4± 11.5 points compared to a mean
of 70.9 ± 12.7 points in women. In turn, a mean of 28.1 ± 5.9
points in the BFI indicates that women were significantly more
extraverted than men (27.3± 5.6 points).

When using partnership situation as a grouping variable, a
significantly higher proportion of singles reported psychological
distress (22.1%) and severe loneliness (33.3%) compared to study
participants living in a permanent partnership (11.9 and 18.4%,
respectively). Similarly, singles indicated a significantly lower
degree of resilience compared to those living in a permanent
partnership (mean of 68.6 ± 13.8 vs. 72.7 ± 11.6 points in the
RS-13) and were significantly less extraverted (mean of 27.1 ±

6.2 vs. 28.1± 5.6 points in the BFI).
Age was divided into three groups. Psychological distress,

resilience, and extraversionwere comparable between age groups,
whereas, severe loneliness was significantly more frequently
observed in the group aged 18–29 years (28.2%) compared to the
groups aged 30–59 years (20.9%) and 60–96 years (15.9%).

Association of Resilience and Extraversion
With Psychological Distress and Severe
Loneliness
We found a positive interrelation between resilience and
extraversion. These two constructs were negatively associated
with both psychological distress and severe loneliness (Table 3).

Results of Mediation Analyses
The findings of the mediation analyses are displayed in Figures 1,
2 and in Tables A1, A2 (Supplementary Material). We first
investigated to what extent the sex differences in psychological
distress (higher prevalence in women, Table 2) were mediated by
resilience and/or extraversion. As shown in Figure 1A, resilience
emerged as a significant mediator of the sex differences (c-c’ =
0.090, p = 0.003), whereas extraversion did not. A considerable
proportion of the sex differences (35.3%) was attributable to
resilience. The direct effect of sex on psychological distress
lost its significance (p = 0.127), which may partly be a power
problem, as the effect size was still rather large (c’= 0.162, 64.3%
of total effect). Differences in psychological distress between
study participants in a permanent partnership and singles were
investigated in the same way. Both resilience and extraversion
significantly mediated the effect of partnership, accounting for
a proportion of 41.4% of the total effect attributable to the
two mediators. The direct effect of the partnership situation
on psychological distress remained significant. Regarding age,
mediation analysis revealed no significant effect of either
resilience or extraversion. Details can be found in Table A1.
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TABLE 2 | Differences in psychological distress, loneliness, resilience, and extraversion between subgroups (sex, partnership situation, and age group).

Grouping variable Group 1 Group 2 (reference) Comparison

Sex Female Male Effect size Statisticsa p-value

Psychological distress % (N) 16.2% (113/689) ↑ 10.4% (32/308) OR = 1.69 χ
2 = 6.19 0.013

Severe loneliness % (N) 26.0% (180/692) ↑ 13.5% (42/311) OR = 2.52 χ
2 =19.47 <0.001

Resilience Mean ± SD 70.9 ± 12.7 ↓ 73.4 ± 11.5 d = −0.20 Z = −3.02 0.003

Extraversion Mean ± SD 28.1± 5.9 ↑ 27.3 ± 5.6 d = 0.14 Z = 2.12 0.034

Partnership situation No partnership Partnership Effect size Statistics p-value

Psychological distress % (N) 22.1% (57/258) ↑ 11.9% (88/740) OR = 2.10 χ
2 = 16.03 <0.001

Severe loneliness % (N) 33.3% (86/258) ↑ 18.4% (137/746) OR = 2.22 χ
2 = 24.86 <0.001

Resilience Mean ± SD 68.6 ± 13.8 ↓ 72.7 ± 11.6 d = −0.34 Z = −4.07 <0.001

Extraversion Mean ± SD 27.1 ± 6.2 ↓ 28.1 ± 5.6 d = −0.17 Z = −2.00 0.048

Age group Group 1

(18–29 years)

Group 2

[30–59 years (ref.)]

Group 3

(60–96 years)

Effect size Statistic p-value

Psychological distress % (N) 15.6% (38/244) 14.3% (92/645) 13.1% (14/107) OR1 = 1.11b OR3 = 0.90 c
χ
2 = 0.43 0.919n.s.

Severe loneliness % (N) 28.2% (69/245)↑ 20.9% (136/650) 15.9% (17/107) OR1 = 1.48b OR3 = 0.71 c
χ
2 = 8.14 0.017

Resilience Mean ± SD 72.1 ± 11.2 71.8 ± 12.5 70.3 ± 13.7 η
2 = 0.002 χ

2 = 0.532 0.874n.s.

Extraversion Mean ± SD 28.4 ± 5.8 27.6 ± 5.8 27.5 ± 5.8 η
2 = 0.003 χ

2 = 3.381 0.184n.s.

SD, Standard deviation; OR, odds ratio; d, Cohen’s effect size d; η2, partial eta squared; n.s., not significant (p > 0.05).

↑significantly higher than in group 2 ↓ significantly lower than in group 2.
aPsychological distress (yes/no) and severe loneliness (yes/no) were analyzed by means of logistic regression, resilience and extraversion were analyzed by Mann–Whitney U-Test

(two-group comparisons) and Kruskal–Wallis test (three-group comparisons).
bOR1, Odds ratio age group (1) vs. reference age group (2).
cOR3, Odds ratio age group (3) vs. reference age group (2).

TABLE 3 | Association of resilience and extraversion with psychological distress

and severe loneliness (Spearman rank correlation coefficients).

Extraversion

(BFI total)

Psychological distress

[GSI T-score

(BSCL) ≥ 63]

Severe

loneliness

(TILS ≥ 7)

Resilience

RS-13 total

Spearman

rho

0.407** −0.310** −0.214**

p-value <0.001 <0.001 <0.001

N 1,005 997 1,003

Extraversion

BFI total

Spearman

rho

– −0.201** −0.068*

p-value – <0.001 0.032

N – 996 1,002

BFI, Big Five Inventory; BSCL, Brief-Symptom-Checklist; TILS, Three Item Loneliness

Scale; RS-13, Resilience Scale. *p < 0.05; **p < 0.01.

Findings of the mediation of the effects of sex and partnership
on severe loneliness are displayed in Figure 2 and Table A2.
Resilience significantly mediated the relationship between sex
and severe loneliness, accounting for 11.5% of the total sex
difference, i.e., a comparatively small proportion. Extraversion
did not show a significant mediation effect. The direct effect
of sex on severe loneliness stayed significant after adjustment
for resilience. Similarly, the effect of partnership on severe

loneliness was significantly mediated by resilience (18.5% of
the total difference), but not by extraversion. The direct effect
of the partnership situation on loneliness remained significant.
Regarding age, the mediation effect of neither resilience nor
extraversion on the relationship between age group and severe
loneliness attained significance (details in Table A2).

DISCUSSION

Focussing on potential sex differences and study participants’
partnership situation, the main objective of this study was to
investigate the mediating role of resilience and extraversion
on psychological distress and loneliness during the COVID-
19 pandemic among the general population of Tyrol, Austria.
Overall, psychological distress and severe loneliness were more
often detected in women and singles. In addition, they were less
resilient, while men and singles presented with a lower degree of
extraversion. However, effect sizes were small.

Our finding of a higher risk of suffering from negative
psychological consequences in females in the context of the
COVID-19 pandemic is in line with previous systematic reviews
(41, 42). Earlier studies have shown that the transition to working
from home in combination with household chores (43) and
the increased involvement in home-schooling (44) due to the
closure of daycare centers and schools resulted in additional
burdens on women. Whereas, help from the family may have
been a common factor prior to the COVID-19 pandemic (45),
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FIGURE 1 | Findings of mediation analyses 1, dependent variable psychological distress. (A) Effect of resilience as a mediator on the relationship between sex and

psychological distress. Numbers shown are standardized regression coefficients. Solid lines indicate statistically significant effects, dashed lines indicate

non-significant effects. Extraversion (BFI total score) did not show a significant mediation effect. (B) Indirect effect of resilience and extraversion on the relationship

between partnership situation and psychological distress. Numbers shown are standardized regression coefficients. Solid lines indicate statistically significant effects.

BSCL, Brief-Symptom-Checklist; RS-13, Resilience Scale; BFI, Big Five Inventory.

for instance through grandparents looking after a child in the
afternoon, this support may no longer have been available since
people aged 60 and older belong to the high-risk group for the
COVID-19 infection (46). Thus, many women may have had
limited access to supportive networks, which has been related to
high psychological distress even before the onset of the pandemic
(47). One of our pre-pandemic studies in healthy emerging
adults, for example, revealed a much stronger interrelationship

between the perception of social support and stress in women
than in men (48). Moreover, in Austria, a higher proportion of
women than men are employed in the health and social sectors,
in education and training, and in the hospitality and commerce
sectors (49), i.e., in fields of activity that were severely affected by
the COVID-19 pandemic. In addition, a total of 80% of all part-
time jobs in Austria are occupied by women (49), and 216,584
women worked in marginal employment positions in 2019 (50).
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FIGURE 2 | Findings of mediation analyses 2, dependent variable severe loneliness. (A) Effect of resilience on the relationship between sex and severe loneliness.

Numbers shown are standardized regression coefficients. Solid lines indicate statistically significant effects. Extraversion (BFI total score) did not show a significant

mediation effect. (B) Effect of resilience on the relationship between partnership situation and severe loneliness. Numbers shown are standardized regression

coefficients. Solid lines indicate statistically significant effects. Extraversion (BFI total score) did not show a significant mediation effect. TILS, Three Item Loneliness

Scale; RS-13, Resilience Scale.

Accordingly, they were not eligible for government subsidies
such as the short-time allowance. This, in turn, can be expected
to cause existential worries and to further increase psychological
distress (51). Consequently, as a result of the pandemic, more
women than men may be in need of increased social and family
support in order to reduce COVID-19-related psychological
distress and a subsequent risk of mental health symptomatology.

At the time of the survey, women were more prone to being
affected by severe loneliness than men. This corroborates the
findings of other research groups from all over the world (52–
54), however, results gathered prior to the COVID-19 pandemic

show that women generally report loneliness more frequently
thanmen (55–57). During the pandemic and the thereof resulting
home-office and home-schooling conditions especially young
and employed womenmay have been confronted with the burden
of an increase in household tasks (43) and may have had less
time to rest as well as less time for self-care and for personal
contacts, including contact by way of telephone or the internet.
In older age groups, women have generally been suggested to
be more likely to perceive loneliness because of lower male
life expectancy (58) and the resulting premature loss of the
partner, again resulting in widowhood (56), poor health (59), and
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financial difficulties (59). Social distancing in the context of the
pandemic may further have increased the feeling of loneliness.
However, whether men really feel less lonely than women is
debatable. Borys and Perlmann (60), for example, have shown
that men are less willing to admit loneliness than women. This
may be a result of education, social demands, or stigma. Of note,
studies from the United States (61, 62) and Brazil (63) have
shown that loneliness did not increase during the initial phase
of COVID-19, making it necessary to further evaluate the levels
of loneliness and its potential consequences on mental health in
the future.

As expected and in line with previous investigations, higher
degrees of resilience and extraversion were associated with less
psychological distress (17) and loneliness (18) among our sample.
In addition, women and singles were less resilient compared
to men and those living in a permanent partnership, which
corroborates the above mentioned findings of our previous
investigation (48) and those of other research groups (64,
65). Of note, resilience significantly mediated the relationship
between both study participants’ sex and partnership situation
and psychological distress, accounting for one third of the total
effect. To a lesser extent, resilience also mediated the relationship
between sex/partnership situation and severe loneliness (11.5
and 18.5% of the total effect, respectively). Obviously, there are
a number of other factors that have not been considered in
our study and that have previously been shown to be relevant
in terms of reduced psychological distress and loneliness, e.g.,
the availability of sources of social support in (66) and outside
the family (48, 67, 68), perceived levels of family cohesion
(67), social networks (66), active coping (68), optimism (68),
positive reframing (68), purpose in life (68), job (dis)satisfaction
(66), and the personal financial situation (69). Clearly, these
protective factors can be expected to also apply during
a pandemic.

A recent study from Nigeria revealed that the marital status
affected overall mental health during the COVID-19 lockdown
(70). Generally, the formation of intimate relationships can be
considered a crucial developmental achievement in young adults
(57), whereas a partner represents a person of trust to all age
groups (59). Thus, not living in a permanent partnership has
been identified as a risk factor for psychological distress (71),
leadingmore single people to experience symptoms of depression
during the COVID-19 period than those who are married or
living together (72, 73). Taking into account this close relation
of psychological distress to symptoms of depression (71, 74), one
can hypothesize that the higher proportion of singles reporting
psychological distress and severe loneliness among our sample
may be an indirect indicator of a higher prevalence of depressive
symptoms in this group at the time of the survey, however, this
issue cannot be addressed by our data.

The reasons for feeling lonely and experiencing psychological
distress go hand in hand with each other. Loneliness, both
in intensity and duration, is correlated with psychological and
somatic stress symptoms (75). Further evidence suggests that
an increased time of loneliness is associated with a decrease in
overall life satisfaction (76). Lower levels of global satisfaction,
in turn, predict higher levels of perceived stress (77). One

can assume that in the context of the COVID-19-related
confinements, singles living alone spent a major portion of their
time on their own. The avoidance of any social contact at work
or in private life can cause or reinforce loneliness (57) and
psychological distress (7). Unwanted withdrawal from society
may have brought the desire of having a partner to the forefront
of the discussion, which could have increased the psychological
strain and further exacerbated issues related to loneliness.

Extraversion has previously been associated with sociability
(78) and has shown the highest correlation withmeasures of well-
being among all the big-five personality traits (79). Margolis and
Lyubomirsky, for example, have demonstrated that introverts
who behave extrovertly for 1 week show an increase in well-being
(80), which, in turn, is negatively associated with psychological
distress (81). Accordingly, our finding of a mediating effect
of extraversion on the relationship between study participants’
partnership situation and psychological distress is not surprising.
Notably, a higher degree of extraversion has been related to
an increased ability of adaptation to the COVID-19 lockdown
in Spain (30) and has also been found to be a predictor of
resilience (82). This resembles the positive association between
extraversion and resilience found in our sample.

Extraversion has also been related to positive reinterpretation
and growth as well as problem-focused coping (25). For example,
highly extraverted people have been shown to find creative
solutions to communicate with others (e.g., via video chat) (83).
We did not investigate this issue in detail, however, our finding
of less psychological distress and severe loneliness in extraverted
study participants may be seen in this context.

Interestingly, study participants under the age of 30
experienced severe loneliness more frequently than older people,
whereas psychological distress, resilience, and extraversion were
comparable between age groups. This phenomenon of young
people becoming increasingly lonely has been observed before
(55) and during the COVID-19 pandemic (11, 52, 84) and is
a matter of public concern. In 2020, more than 50% of young
people between 20 and 24 years of age lived with their parents
as did more than 20% in the age group of 25–29 years (85).
Because of campus closures, many students had to move back
home and to be with their parents (86). This can become a
major task and burden to these individuals for multiple reasons,
e.g., not meeting social expectations or parents’ wishes, not
being able to avoid each other, and involuntarily spending time
together. Delays in academic activities, job insecurities and
the resulting financial problems, lack of social contacts with
peers, and disruptions in everyday life structure could make
this age group especially vulnerable. Accordingly, prevention
and interventions addressing these public health problems
are urgently needed. Our findings suggest that resilience-
fostering measures could help to decrease psychological distress
and loneliness. Thus, targeted interventions such as resilience
training focussing on mindfulness and cognitive behavioral
skills (87) as well as physical exercise (88) with a focus
on outdoor activity could be recommended. Other measures
such as reactivating the social network, e.g., through social
media (89), or more frequent phone calls to family members
and other related people could increase positive feelings
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and decrease the level of worry, possibly leading to higher
resilience and subsequently to lower psychological distress
and loneliness.

The contradictory aspect of the current situation is that all
procedures to alleviate psychological distress and loneliness that
have been evaluated so far are based on social interactions
and their frequency (57, 90). It is questionable whether
this recommendation can be followed during a pandemic.
In light of this, there is an urge to develop internet-
based programs focussing on a reduction of psychological
distress and loneliness, e.g., internet-based behavioral therapy
concepts with the aim of increasing well-being. Importantly,
our findings underscore the relevance of considering sex- and
age-specific aspects in this regard. Moreover, various large-scale
interventions at the societal level, such as cultural activities,
(sports) club life, and civic participation should be promoted
to fight loneliness, psychological burdens, and to strengthen
the society.

Findings from this online survey need to be interpreted
with caution due to several limitations. Because of the study
design, only self-reported questionnaires could be used, which
may be subject to desirability bias. We attempted to reach a
heterogeneous group of the adult Tyrolean general population
by using different information channels. We are aware that
not all population groups had equal access to the internet
and thus to the online survey. For example, older subjects
could be reached less well and our study design did not
include children and adolescents. A further part of the non-
respondent population may not have participated in the context
of softening of restrictions at the time of study conduction and
clearly, our convenience sample is not representative for whole
Austria. Moreover, the generalizability of our findings is limited
because of the variability of stringency of the COVID-19-related
confinements across place and time. A further limitation is that
our sample was unbalanced in regards of gender and age group
membership. Besides, we investigated psychological distress,
loneliness, resilience, and extraversion amidst the pandemic,
while pre-pandemic data are lacking. However, this is the
first study investigating the mediating role of resilience and
extraversion on psychological distress and on loneliness among
the general population of Tyrol during the COVID-19 pandemic
and the large sample size is a clear strength.

DATA AVAILABILITY STATEMENT

The datasets presented in this article are not readily available
because of their proprietary nature or ethical concerns. Requests
to access the datasets should be directed to Anna Chernova,
anna.chernova@i-med.ac.at.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Ethics Committee Medical University Innsbruck.
Written informed consent for participation was not required for
this study in accordance with the national legislation and the
institutional requirements.

AUTHOR CONTRIBUTIONS

AH, BF-A, SP, BH, and BP designed the study and wrote
the protocol. Recruitment was performed by AC and FT. GK
undertook statistical analysis. AC wrote the first draft of the
manuscript. All authors have contributed to approved the final
manuscript.

FUNDING

This work was supported by a grant (no. F.21427) from the
federal state of Tyrol.

ACKNOWLEDGMENTS

This work was part of a co-operation with the Departments
of Psychiatry of the Medical Bureau of South Tyrol (Italy) and
the Therapy Center Bad Bachgart, Rodengo, South Tyrol (Italy).
The authors thank Andreas Conca (Bolzano), Roger Pycha
(Bressanone), Markus Huber (Brunico), Verena Perwanger
(Merano), and Martin Fronthaler (Rodengo) for their advice.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyt.
2021.766261/full#supplementary-material

REFERENCES

1. Krösbacher A, Kaiser H, Holleis S, Schinnerl A, Neumayr A, Baubin
M. Evaluierung der Maßnahmen zur Reduktion von Notarzteinsätzen in
Tirol während der COVID-19-Pandemie. Der Anaesthesist. (2021) 70:655–
61. doi: 10.1007/s00101-021-00915-w

2. Correa-Martínez CL, Kampmeier S, Kümpers P, Schwierzeck V, Hennies M,
Hafezi W, et al. A pandemic in times of global tourism: superspreading and
exportation of COVID-19 cases from a Ski Area in Austria. J Clin Microbiol.

(2020) 58:6. doi: 10.1128/jcm.00588-20
3. Bezirkshauptmannschaft Innsbruck. Verordung zum Schutz der Bevölkerung.

(2020). Available online at: https://files.orf.at/vietnam2/files/tir/202011/
verkehrsbeschrnkungen_738501.pdf (accessed August 16, 2021).

4. Österreischer Rundfunk. Tirol bleibt vorerst zu Hause. (2020). Available online
at: https://tirol.orf.at/stories/3039094/ (accessed August 16, 2021).

5. Stolz E, Mayerl H, Freidl W. The impact of COVID-19 restriction measures
on loneliness among older adults in Austria. Eur J Public Health. (2021)
31:1. doi: 10.1093/eurpub/ckaa238

6. Reinstadler V, Ausweger V, Grabher AL, Kreidl M, Huber S, Grander J, et al.
Monitoring drug consumption in Innsbruck during coronavirus disease 2019
(COVID-19) lockdown by wastewater analysis. Sci Total Environ. (2021)
757:144006. doi: 10.1016/j.scitotenv.2020.144006

7. Brooks SK,Webster RK, Smith LE,Woodland L,Wessely S, GreenbergN, et al.
The psychological impact of quarantine and how to reduce it: rapid review
of the evidence. Lancet. (2020) 395:912–20. doi: 10.1016/S0140-6736(20)3
0460-8

Frontiers in Psychiatry | www.frontiersin.org 9 October 2021 | Volume 12 | Article 766261

https://www.frontiersin.org/articles/10.3389/fpsyt.2021.766261/full#supplementary-material
https://doi.org/10.1007/s00101-021-00915-w
https://doi.org/10.1128/jcm.00588-20
https://files.orf.at/vietnam2/files/tir/202011/verkehrsbeschrnkungen_738501.pdf
https://files.orf.at/vietnam2/files/tir/202011/verkehrsbeschrnkungen_738501.pdf
https://tirol.orf.at/stories/3039094/
https://doi.org/10.1093/eurpub/ckaa238
https://doi.org/10.1016/j.scitotenv.2020.144006
https://doi.org/10.1016/S0140-6736(20)30460-8
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Chernova et al. Resilience and Extraversion During COVID-19

8. Wang Y, Fu P, Li J, Jing Z, Wang Q, Zhao D, et al. Changes in psychological
distress before and during the COVID-19 pandemic among older adults: the
contribution of frailty transitions and multimorbidity. Age Ageing. (2021)
50:1011–8. doi: 10.1093/ageing/afab061

9. Losada-Baltar A, Jimenez-Gonzalo L, Gallego-Alberto L, Pedroso-Chaparro
MDS, Fernandes-Pires J, Marquez-Gonzalez M. “We are staying at
home.” Association of self-perceptions of aging, personal and family
resources, and loneliness with psychological distress during the lock-
down period of COVID-19. J Gerontol B Psychol Sci Soc Sci. (2021)
76:2. doi: 10.1093/geronb/gbaa048

10. Karaivazoglou K, Konstantopoulou G, Kalogeropoulou M, Iliou T,
Vorvolakos T, Assimakopoulos K, et al. Psychological distress in the
Greek general population during the first COVID-19 lockdown. BJPsych
Open. (2021) 7:2. doi: 10.1192/bjo.2021.17

11. Horigian VE, Schmidt RD, Feaster DJ. Loneliness, mental health, and
substance use among US young adults during COVID-19. J Psychoactive

Drugs. (2021) 53:1. doi: 10.1080/02791072.2020.1836435
12. Killgore WDS, Cloonan SA, Taylor EC, Dailey NS. Loneliness: a signature

mental health concern in the era of COVID-19. Psychiatry Res. (2020)
290:113117. doi: 10.1016/j.psychres.2020.113117

13. Tutzer F, Frajo-Apor B, Pardeller S, Plattner B, Chernova A, Haring C, et al.
Psychological distress, loneliness, and boredom among the general population
of Tyrol, Austria during the COVID-19 pandemic. Front Psychiatry. (2021)
12:691896. doi: 10.3389/fpsyt.2021.691896

14. Masten AS. Resilience in children threatened by extreme adversity:
frameworks for research, practice, and translational synergy.
Dev Psychopathol. (2011) 23:493–506. doi: 10.1017/S0954579411
000198

15. Karatas Z, Tagay O. The relationships between resilience of the adults affected
by the covid pandemic in Turkey and Covid-19 fear, meaning in life, life
satisfaction, intolerance of uncertainty and hope. Pers Individ Dif. (2021)
172:110592. doi: 10.1016/j.paid.2020.110592

16. Windle G. What is resilience? A review and concept analysis. Rev Clin

Gerontol. (2010) 21:152–69. doi: 10.1017/s0959259810000420
17. Haddadi P, Besharat MA. Resilience, vulnerability and mental health. Procd

Soc Behv. (2010) 5:639–42. doi: 10.1016/j.sbspro.2010.07.157
18. Jakobsen IS, Madsen LMR, Mau M, Hjemdal O, Friborg O. The

relationship between resilience and loneliness elucidated by a Danish
version of the resilience scale for adults. BMC Psychol. (2020)
8:131. doi: 10.1186/s40359-020-00493-3

19. Zhang M, Zhang J, Zhang F, Zhang L, Feng D. Prevalence of psychological
distress and the effects of resilience and perceived social support among
Chinese college students: does gender make a difference? Psychiatry Res.

(2018) 267:409–413 doi: 10.1016/j.psychres.2018.06.038
20. Wingo AP, Wrenn G, Pelletier T, Gutman AR, Bradley B, Ressler KJ.

Moderating effects of resilience on depression in individuals with a history
of childhood abuse or trauma exposure. J Affect Disord. (2010) 126:411–
4. doi: 10.1016/j.jad.2010.04.009

21. Ding H, Han J, Zhang M, Wang K, Gong J, Yang S. Moderating
and mediating effects of resilience between childhood trauma and
depressive symptoms in Chinese children. J Affect Disord. (2017) 211:130–
35. doi: 10.1016/j.jad.2016.12.056

22. Poole JC, Dobson KS, Pusch D. Childhood adversity and adult depression:
the protective role of psychological resilience. Child Abuse Negl. (2017) 64:89–
100. doi: 10.1016/j.chiabu.2016.12.012

23. Wrenn GL, Wingo AP, Moore R, Pelletier T, Gutman AR, Bradley B,
et al. The effect of resilience on posttraumatic stress disorder in trauma-
exposed inner-city primary care patients. J Natl Med Assoc. (2011) 103:560–
6. doi: 10.1016/s0027-9684(15)30381-3

24. Friborg O, Hjemdal O, Rosenvinge JH, Martinussen M, Aslaksen PM, Flaten
MA. Resilience as a moderator of pain and stress. J Psychosom Res. (2006)
61:213–9. doi: 10.1016/j.jpsychores.2005.12.007

25. Agbaria Q, Mokh AA. Coping with stress during the coronavirus outbreak:
the contribution of big five personality traits and social support. Int J Ment

Health Addict. (2021) 21:1–19. doi: 10.1007/s11469-021-00486-2
26. McCabe KO, Fleeson W. What is extraversion for? Integrating trait and

motivational perspectives and identifying the purpose of extraversion. Psychol
Sci. (2012) 23:1498–505. doi: 10.1177/0956797612444904

27. Carvalho LF, Pianowski G, Goncalves AP. Personality differences and
COVID-19: are extroversion and conscientiousness personality traits
associated with engagement with containment measures? Trends Psychiatry
Psychother. (2020) 42:179–84. doi: 10.1590/2237-6089-2020-0029

28. Tan C-S, Low S-K, Viapude GN. Extraversion and happiness: the mediating
role of social support and hope. Psych J. (2018) 7:133–43. doi: 10.1002/pchj.220

29. Gong Y, Shi J, Ding H, Zhang M, Kang C, Wang K, et al. Personality
traits and depressive symptoms: the moderating and mediating effects
of resilience in Chinese adolescents. J Affect Disord. (2020) 265:611–
7. doi: 10.1016/j.jad.2019.11.102

30. Morales-Vives F, Duenas JM, Vigil-Colet A, Camarero-Figuerola M.
Psychological variables related to adaptation to the COVID-19 lockdown in
Spain. Front Psychol. (2020) 11:565634. doi: 10.3389/fpsyg.2020.565634

31. Holzner B, Giesinger JM, Pinggera J, Zugal S, Schopf F, Oberguggenberger AS,
et al. The Computer-based Health Evaluation Software (CHES): a software
for electronic patient-reported outcome monitoring. BMC Med Inform Decis

Mak. (2012) 12:126. doi: 10.1186/1472-6947-12-126
32. Franke GH. BSCL: Brief-Symptom-Checklist: Manual. Göttingen:

Hogrefe (2017).
33. Geisheim C, Hahlweg K, Fiegenbaum W, Frank M, Schröder B,

Witzleben IV. Das brief symptom inventory (BSI) als instrument
zur qualitätssicherung in der psychotherapie. Diagnostica. (2002)
48:28–36. doi: 10.1026//0012-1924.48.1.28

34. Hughes ME, Waite LJ, Hawkley LC, Cacioppo JT. A short scale for measuring
loneliness in large surveys: results from two population-based studies. Res
Aging. (2004) 26:655–72. doi: 10.1177/0164027504268574

35. Russell D, Peplau LA, Cutrona CE. The revised UCLA loneliness scale:
concurrent and discriminant validity evidence. J Pers Soc Psychol. (1980)
39:472–80. doi: 10.1037//0022-3514.39.3.472

36. Leppert K, Koch B, Brähler E, Strauss B. Die Resilienzskala (RS) –
Überprüfung der Langfrom RS-25 und einer Kurzform RS-13.Klin Diagnostik
u Evaluation. (2008) 1:226–43. ISSN 1864-6050.

37. Wagnild GM, Young HM. Development and psychometric evaluation of the
resilience scale. J Nurs Meas. (1993) 1:165–78.

38. John OP, Naumann LP, Soto CJ. Paradigm shift to the integrative Big Five trait
taxonomy: History, measurement, and conceptual issues. In: John OP, Robins
RW, Pervin LA, editors. Handbook of Personality: Theory and Research. New
York: The Guilford Press (2008). p. 114–58.

39. Lang FR, Lüdtke O, Asendorpf JB. Testgüte und psychometrische
Äquivalenz der deutschen Version des Big Five Inventory (BFI)
bei jungen, mittelalten und alten Erwachsenen. Diagnostica. (2001)
47:111–21. doi: 10.1026//0012-1924.47.3.111

40. Hayes AF. Introduction to Mediation, Moderation, and Conditional Process

Analysis: A Regression-Based Approach.New York, NY: Guilford Press (2013).
41. Xiong J, Lipsitz O, Nasri F, Lui LMW, Gill H, Phan L, et al. Impact

of COVID-19 pandemic on mental health in the general population: a
systematic review. J Affect Disord. (2020) 277:55–64. doi: 10.1016/j.jad.2020.
08.001

42. Vindegaard N, Benros ME. COVID-19 pandemic and mental health
consequences: systematic review of the current evidence. Brain Behav Immun.

(2020) 89:531–42. doi: 10.1016/j.bbi.2020.05.048
43. Del Boca D, Oggero N, Profeta P, Rossi M. Women’s and men’s work,

housework and childcare, before and during COVID-19. Rev Econ Househ.

(2020) 18:1001–17. doi: 10.1007/s11150-020-09502-1
44. Lades LK, Laffan K, Daly M, Delaney L. Daily emotional well-being

during the COVID-19 pandemic. Br J Health Psychol. (2020) 25:902–
11. doi: 10.1111/bjhp.12450

45. Coall DA, Hilbrand S, Hertwig R. Predictors of grandparental investment
decisions in contemporary europe: biological relatedness and beyond. PLoS
One. (2014) 9:e84082. doi: 10.1371/journal.pone.0084082

46. European Centre for Disease Prevention and Control. High-Risk Groups for

COVID-19. (2021). Available online at: https://www.ecdc.europa.eu/en/covid-
19/high-risk-groups (accessed April 27, 2021).

47. Baider L, Ever-Hadani P, Goldzweig G, Wygoda MR, Peretz T. Is perceived
family support a relevant variable in psychological distress? J Psychosom Res.

(2003) 55:453–60. doi: 10.1016/s0022-3999(03)00502-6
48. Yalcin-Siedentopf N, Pichler T, Welte AS, Hoertnagl CM, Klasen CC,

Kemmler G, et al. Sex matters: stress perception and the relevance of resilience

Frontiers in Psychiatry | www.frontiersin.org 10 October 2021 | Volume 12 | Article 766261

https://doi.org/10.1093/ageing/afab061
https://doi.org/10.1093/geronb/gbaa048
https://doi.org/10.1192/bjo.2021.17
https://doi.org/10.1080/02791072.2020.1836435
https://doi.org/10.1016/j.psychres.2020.113117
https://doi.org/10.3389/fpsyt.2021.691896
https://doi.org/10.1017/S0954579411000198
https://doi.org/10.1016/j.paid.2020.110592
https://doi.org/10.1017/s0959259810000420
https://doi.org/10.1016/j.sbspro.2010.07.157
https://doi.org/10.1186/s40359-020-00493-3
https://doi.org/10.1016/j.psychres.2018.06.038
https://doi.org/10.1016/j.jad.2010.04.009
https://doi.org/10.1016/j.jad.2016.12.056
https://doi.org/10.1016/j.chiabu.2016.12.012
https://doi.org/10.1016/s0027-9684(15)30381-3
https://doi.org/10.1016/j.jpsychores.2005.12.007
https://doi.org/10.1007/s11469-021-00486-2
https://doi.org/10.1177/0956797612444904
https://doi.org/10.1590/2237-6089-2020-0029
https://doi.org/10.1002/pchj.220
https://doi.org/10.1016/j.jad.2019.11.102
https://doi.org/10.3389/fpsyg.2020.565634
https://doi.org/10.1186/1472-6947-12-126
https://doi.org/10.1026//0012-1924.48.1.28
https://doi.org/10.1177/0164027504268574
https://doi.org/10.1037//0022-3514.39.3.472
https://doi.org/10.1026//0012-1924.47.3.111
https://doi.org/10.1016/j.jad.2020.08.001
https://doi.org/10.1016/j.bbi.2020.05.048
https://doi.org/10.1007/s11150-020-09502-1
https://doi.org/10.1111/bjhp.12450
https://doi.org/10.1371/journal.pone.0084082
https://www.ecdc.europa.eu/en/covid-19/high-risk-groups
https://www.ecdc.europa.eu/en/covid-19/high-risk-groups
https://doi.org/10.1016/s0022-3999(03)00502-6
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Chernova et al. Resilience and Extraversion During COVID-19

and perceived social support in emerging adults. Arch Womens Ment Health.

(2020) 24:403–11. doi: 10.1007/s00737-020-01076-2
49. Statistik Austria. Erwerbstätigkeit. (2021). Available online at: https://

www.statistik.at/web_de/statistiken/menschen_und_gesellschaft/
soziales/gender-statistik/erwerbstaetigkeit/index.html#:~:text=
Unselbst%C3%A4ndig%20erwerbst%C3%A4tige%20Frauen%20waren
%20hingegen,17%2C9%25)%2C%20besch%C3%A4ftigt (accessed August 27,
2021).

50. Arbeiterkammer Wien. Branchenreport Kreditsektor. (2021). Available online
at: https://wien.arbeiterkammer.at/service/studien/WirtschaftundPolitik/
branchenanalysen/Branchenreport.Banken.2021.pdf (accessed August 16,
2021).

51. Simha A, Prasad R, Ahmed S, Rao NP. Effect of gender and clinical-financial
vulnerability on mental distress due to COVID-19. Arch Womens Mental

Health. (2021) 23:775–7. doi: 10.1007/s00737-020-01097-x
52. McQuaid RJ, Cox SML, Ogunlana A, Jaworska N. The burden of loneliness:

implications of the social determinants of health during COVID-19.
Psychiatry Res. (2021) 296:113648. doi: 10.1016/j.psychres.2020.113648

53. O’Shea BQ, Finlay JM, Kler J, Joseph CA, Kobayashi LC. Loneliness among
US adults aged ≥55 early in the COVID-19 pandemic. Public Health Rep.

(2021). [preprint]. doi: 10.1177/00333549211029965
54. Li LZ, Wang S. Prevalence and predictors of general psychiatric disorders and

loneliness during COVID-19 in the United Kingdom. Psychiatry Res. (2020)
291:113267. doi: 10.1016/j.psychres.2020.113267

55. Richard A, Rohrmann S, Vandeleur CL, Schmid M, Barth J, Eichholzer
M. Loneliness is adversely associated with physical and mental health and
lifestyle factors: results from a Swiss national survey. PLoS ONE. (2017)
12:e0181442. doi: 10.1371/journal.pone.0181442

56. Pagan R. Gender and age differences in loneliness: evidence for people
without and with disabilities. Int J Environ Res Public Health. (2020)
17:9176. doi: 10.3390/ijerph17249176

57. LuhmannM, Hawkley LC. Age differences in loneliness from late adolescence
to oldest old age. Dev Psychol. (2016) 52:943–59. doi: 10.1037/dev0000117

58. Kim JK, Zhang YS, Shim H, Crimmins EM. Differences between men and
women in mortality and the health dimensions of the morbidity process. Clin
Chem. (2019) 65:135–45. doi: 10.1373/clinchem.2018.288332

59. De Jong Gierveld J, Van Tilburg T. The De Jong Gierveld short scales
for emotional and social loneliness: tested on data from 7 countries in
the UN generations and gender surveys. Eur J Ageing. (2010) 7:121–
30. doi: 10.1007/s10433-010-0144-6

60. Borys S, Perlman D. Gender differences in loneliness. Pers Soc Psychol Bull.
(1985) 11:63–74. doi: 10.1177/0146167285111006

61. Luchetti M, Lee JH, Aschwanden D, Sesker A, Strickhouser JE, Terracciano
A, et al. The trajectory of loneliness in response to COVID-19. Am Psychol.

(2020) 75:897–908. doi: 10.1037/amp0000690
62. McGinty EE, Presskreischer R, Han H, Barry CL. Psychological distress and

loneliness reported by US adults in 2018 and April 2020. JAMA. (2020)
324:93–4. doi: 10.1001/jama.2020.9740

63. Torres JL, Braga LdS, Moreira BdS, Sabino Castro CM, Vaz CT, Andrade
ACdS, et al. Loneliness and social disconnectedness in the time of pandemic
period among Brazilians: evidence from the ELSI COVID-19 initiative. Aging
Ment Health. (2021). [preprint]. doi: 10.1080/13607863.2021.1913479

64. Stratta P, Capanna C, Patriarca S, de Cataldo S, Bonanni RL, Riccardi I, et al.
Resilience in adolescence: gender differences two years after the earthquake
of L’Aquila. Pers Individ Dif. (2013) 54:327–31. doi: 10.1016/j.paid.201
2.09.016

65. Lee S-J, Park C-S, Kim B-J, Lee C-S, Cha B, Lee Y-J, et al. Psychological
development during medical school clerkship: relationship to resilience. Acad
Psychiatry. (2020) 44:418–22. doi: 10.1007/s40596-020-01191-3

66. Viertio S, Kiviruusu O, Piirtola M, Kaprio J, Korhonen T, Marttunen M,
et al. Factors contributing to psychological distress in the working population,
with a special reference to gender difference. BMC Public Health. (2021)
21:611. doi: 10.1186/s12889-021-10560-y

67. Hjemdal O, Vogel PA, Solem S, Hagen K, Stiles TC. The relationship
between resilience and levels of anxiety, depression, and obsessive-
compulsive symptoms in adolescents. Clin Psychol Psychother. (2011) 18:314–
21. doi: 10.1002/cpp.719

68. Smith BW, Dalen J, Wiggins K, Tooley E, Christopher P, Bernard J. The brief
resilience scale: assessing the ability to bounce back. Int J Behav Med. (2008)
15:194–200. doi: 10.1080/10705500802222972

69. Nagasu M, Kogi K, Yamamoto I. Association of socioeconomic and
lifestyle-related risk factors with mental health conditions: a cross-sectional
study. BMC Public Health. (2019) 19:1759. doi: 10.1186/s12889-019-
8022-4

70. Lawal AM, Alhassan EO, Mogaji HO, Odoh IM, Essien EA. Differential effect
of gender, marital status, religion, ethnicity, education and employment status
onmental health during COVID-19 lockdown inNigeria. Psychol HealthMed.

(2020) 22:1–12. doi: 10.1080/13548506.2020.1865548
71. Lincoln KD, Taylor RJ, Watkins DC, Chatters LM. Correlates of psychological

distress and major depressive disorder among African American Men.
Res Soc Work Pract. (2011) 21:278–88. doi: 10.1177/10497315103
86122

72. Lei L, Huang X, Zhang S, Yang J, Yang L, Xu M. Comparison of
prevalence and associated factors of anxiety and depression among
people affected by versus people unaffected by quarantine during the
COVID-19 epidemic in Southwestern China. Med Sci Monit. (2020)
26:e924609. doi: 10.12659/MSM.924609

73. Olagoke AA, Olagoke OO, Hughes AM. Exposure to coronavirus news on
mainstream media: the role of risk perceptions and depression. Br J Health
Psychol. (2020) 25:865–874. doi: 10.1111/bjhp.12427

74. Tomitaka S, Kawasaki Y, Ide K, Akutagawa M, Ono Y, Furukawa TA.
Distribution of psychological distress is stable in recent decades and
follows an exponential pattern in the US population. Sci Rep. (2019)
9:11982. doi: 10.1038/s41598-019-47322-1

75. DeBerard MS, Kleinknecht RA. Loneliness, duration of loneliness,
and reported stress symptomatology. Psychol Rep. (1995)
76:1363–9. doi: 10.2466/pr0.1995.76.3c.1363

76. National Bureau of Economic Research. Lock-downs, Loneliness and Life

Satisfaction. (2020). Available online at: http://www.nber.org/papers/w27018
(accessed August 28, 2021).

77. Smyth JM, Zawadzki MJ, Juth V, Sciamanna CN. Global life satisfaction
predicts ambulatory affect, stress, and cortisol in daily life in working
adults. J Behav Med. (2016) 40:320–31. doi: 10.1007/s10865-016-9
790-2

78. Breil SM, Geukes K, Wilson RE, Nestler S, Vazire S, Back MD, et al. Zooming
into real-life extraversion – how personality and situation shape sociability
in social interactions. Collabra Psychol. (2019) 5:7. doi: 10.1525/collab
ra.170

79. Zager Kocjan G, Kavcic T, Avsec A. Resilience matters: explaining
the association between personality and psychological functioning
during the COVID-19 pandemic. Int J Clin Health Psychol. (2021)
21:100198. doi: 10.1016/j.ijchp.2020.08.002

80. Margolis S, Lyubomirsky S. Experimental manipulation of extraverted and
introverted behavior and its effects on well-being. J Exp Psychol Gen. (2020)
149:719–31. doi: 10.1037/xge0000668

81. Winefield HR, Gill TK, Taylor AW, Pilkington RM. Psychological well-being
and psychological distress: is it necessary to measure both? Psych Well-Being.

(2012) 2:3. doi: 10.1186/2211-1522-2-3
82. Oshio A, Taku K, Hirano M, Saeed G. Resilience and big

five personality traits: a meta-analysis. Pers Individ Dif. (2018)
127:54–60. doi: 10.1016/j.paid.2018.01.048

83. Asselmann E, Borghans L, Montizaan R, Seegers P. The role of personality
in the thoughts, feelings, and behaviors of students in Germany
during the first weeks of the COVID-19 pandemic. PLoS ONE. (2020)
15:e0242904. doi: 10.1371/journal.pone.0242904

84. Lee CM, Cadigan JM, Rhew IC. Increases in loneliness among
young adults during the COVID-19 pandemic and association
with increases in mental health problems. J Adolesc Health. (2020)
67:714–7. doi: 10.1016/j.jadohealth.2020.08.009

85. Statistik Austria. Lebensformen nach Geschlecht und Alters-Jahresdurchschnitt

2020. (2020). Available online at: https://www.statistik.at/web_
de/statistiken/menschen_und_gesellschaft/bevoelkerung/haushalte_
familien_lebensformen/lebensformen/023305.html (accessed August 16,
2021).

Frontiers in Psychiatry | www.frontiersin.org 11 October 2021 | Volume 12 | Article 766261

https://doi.org/10.1007/s00737-020-01076-2
https://www.statistik.at/web_de/statistiken/menschen_und_gesellschaft/soziales/gender-statistik/erwerbstaetigkeit/index.html#:~:text=Unselbst%C3%A4ndig%20erwerbst%C3%A4tige%20Frauen%20waren%20hingegen
https://www.statistik.at/web_de/statistiken/menschen_und_gesellschaft/soziales/gender-statistik/erwerbstaetigkeit/index.html#:~:text=Unselbst%C3%A4ndig%20erwerbst%C3%A4tige%20Frauen%20waren%20hingegen
https://www.statistik.at/web_de/statistiken/menschen_und_gesellschaft/soziales/gender-statistik/erwerbstaetigkeit/index.html#:~:text=Unselbst%C3%A4ndig%20erwerbst%C3%A4tige%20Frauen%20waren%20hingegen
https://www.statistik.at/web_de/statistiken/menschen_und_gesellschaft/soziales/gender-statistik/erwerbstaetigkeit/index.html#:~:text=Unselbst%C3%A4ndig%20erwerbst%C3%A4tige%20Frauen%20waren%20hingegen
https://www.statistik.at/web_de/statistiken/menschen_und_gesellschaft/soziales/gender-statistik/erwerbstaetigkeit/index.html#:~:text=Unselbst%C3%A4ndig%20erwerbst%C3%A4tige%20Frauen%20waren%20hingegen
https://wien.arbeiterkammer.at/service/studien/WirtschaftundPolitik/branchenanalysen/Branchenreport.Banken.2021.pdf
https://wien.arbeiterkammer.at/service/studien/WirtschaftundPolitik/branchenanalysen/Branchenreport.Banken.2021.pdf
https://doi.org/10.1007/s00737-020-01097-x
https://doi.org/10.1016/j.psychres.2020.113648
https://doi.org/10.1177/00333549211029965
https://doi.org/10.1016/j.psychres.2020.113267
https://doi.org/10.1371/journal.pone.0181442
https://doi.org/10.3390/ijerph17249176
https://doi.org/10.1037/dev0000117
https://doi.org/10.1373/clinchem.2018.288332
https://doi.org/10.1007/s10433-010-0144-6
https://doi.org/10.1177/0146167285111006
https://doi.org/10.1037/amp0000690
https://doi.org/10.1001/jama.2020.9740
https://doi.org/10.1080/13607863.2021.1913479
https://doi.org/10.1016/j.paid.2012.09.016
https://doi.org/10.1007/s40596-020-01191-3
https://doi.org/10.1186/s12889-021-10560-y
https://doi.org/10.1002/cpp.719
https://doi.org/10.1080/10705500802222972
https://doi.org/10.1186/s12889-019-8022-4
https://doi.org/10.1080/13548506.2020.1865548
https://doi.org/10.1177/1049731510386122
https://doi.org/10.12659/MSM.924609
https://doi.org/10.1111/bjhp.12427
https://doi.org/10.1038/s41598-019-47322-1
https://doi.org/10.2466/pr0.1995.76.3c.1363
http://www.nber.org/papers/w27018
https://doi.org/10.1007/s10865-016-9790-2
https://doi.org/10.1525/collabra.170
https://doi.org/10.1016/j.ijchp.2020.08.002
https://doi.org/10.1037/xge0000668
https://doi.org/10.1186/2211-1522-2-3
https://doi.org/10.1016/j.paid.2018.01.048
https://doi.org/10.1371/journal.pone.0242904
https://doi.org/10.1016/j.jadohealth.2020.08.009
https://www.statistik.at/web_de/statistiken/menschen_und_gesellschaft/bevoelkerung/haushalte_familien_lebensformen/lebensformen/023305.html
https://www.statistik.at/web_de/statistiken/menschen_und_gesellschaft/bevoelkerung/haushalte_familien_lebensformen/lebensformen/023305.html
https://www.statistik.at/web_de/statistiken/menschen_und_gesellschaft/bevoelkerung/haushalte_familien_lebensformen/lebensformen/023305.html
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Chernova et al. Resilience and Extraversion During COVID-19

86. Davitt ED, Heer MM, Winham DM, Knoblauch ST, Shelley MC. Effects
of COVID-19 on university student food security. Nutrients. (2021)
13:1932. doi: 10.3390/nu13061932

87. Joyce S, Shand F, Tighe J, Laurent SJ, Bryant RA, Harvey SB.
Road to resilience: a systematic review and meta-analysis of
resilience training programmes and interventions. BMJ Open. (2018)
8:e017858. doi: 10.1136/bmjopen-2017-017858

88. Borrega-Mouquinho Y, Sanchez-Gomez J, Fuentes-Garcia JP, Collado-Mateo
D, Villafaina S. Effects of high-intensity interval training and moderate-
intensity training on stress, depression, anxiety, and resilience in healthy
adults during coronavirus disease 2019 confinement: a randomized controlled
trial. Front Psychol. (2021) 12:643069. doi: 10.3389/fpsyg.2021.643069

89. Glowacz F, Schmits E. Psychological distress during the COVID-
19 lockdown: the young adults most at risk. Psychiatry Res. (2020)
293:114386. doi: 10.1016/j.psychres.2020.113486

90. Cacioppo S, Grippo AJ, London S, Goossens L, Cacioppo JT. Loneliness.
Perspect Psychol Sci. (2015) 10:238–49. doi: 10.1177/1745691615570616

Conflict of Interest: BH owns part of the IPRs of the CHES software tool.

The remaining authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential
conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Chernova, Frajo-Apor, Pardeller, Tutzer, Plattner, Haring,

Holzner, Kemmler, Marksteiner, Miller, Schmidt, Sperner-Unterweger and Hofer.

This is an open-access article distributed under the terms of the Creative Commons

Attribution License (CC BY). The use, distribution or reproduction in other forums

is permitted, provided the original author(s) and the copyright owner(s) are credited

and that the original publication in this journal is cited, in accordance with accepted

academic practice. No use, distribution or reproduction is permitted which does not

comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org 12 October 2021 | Volume 12 | Article 766261

https://doi.org/10.3390/nu13061932
https://doi.org/10.1136/bmjopen-2017-017858
https://doi.org/10.3389/fpsyg.2021.643069
https://doi.org/10.1016/j.psychres.2020.113486
https://doi.org/10.1177/1745691615570616
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	The Mediating Role of Resilience and Extraversion on Psychological Distress and Loneliness Among the General Population of Tyrol, Austria Between the First and the Second Wave of the COVID-19 Pandemic
	Introduction
	Methods
	Sociodemographic and COVID-19-Related Data
	Psychological Distress
	Loneliness
	Resilience
	Extraversion
	Statistical Methods

	Results
	Differences in Psychological Distress, Loneliness, Resilience, and Extraversion Between Subgroups
	Association of Resilience and Extraversion With Psychological Distress and Severe Loneliness
	Results of Mediation Analyses

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References


