S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Personality and Individual Differences 168 (2021) 110351

Contents lists available at ScienceDirect

Personality and Individual Differences

journal homepage: www.elsevier.com/locate/paid B

Personality and perceived stress during COVID-19 pandemic: Testing the
mediating role of perceived threat and efficacy

Check for
updates

=

Sam Liu™", Alexander Lithopoulos”, Chun-Qing Zhang™"“, Mauricio A. Garcia-Barrera‘,
Ryan E. Rhodes™

@ School of Exercise Science, Physical and Health Education, University of Victoria, BC, Canada
Y Department of Sport and Physical Education, Hong Kong Baptist University, Hong Kong, China
© Department of Psychology, Sun Yat-sen University, Guangzhou, China

d Department of Psychology, University of Victoria, BC, Canada

ARTICLE INFO ABSTRACT

Keywords: Prolonged stress is associated with poor physical and mental health outcomes. Understanding the mediators
COVID-19 between personality and stress is critical for developing effective stress management interventions during a
Personality pandemic. Our study explored whether perceptions of threat from COVID-19 and efficacy to follow government
Stress

recommendations for preventing COVID-19 would mediate the relationships between personality traits (e.g.,
neuroticism, conscientiousness-goal-striving, extroversion-activity and sociability) and perceived stress. In an
online survey of a representative sample of Canadian adults (n = 1055), we found that higher neuroticism and
extroversion were associated with higher levels of stress during the pandemic and a greater increase in stress
levels compared to levels before the pandemic. Perceived threat and efficacy significantly mediated the re-
lationship between neuroticism and stress, which suggested that individuals with higher neuroticism experi-
enced higher levels of stress due to higher levels of perceived threat and lower levels of efficacy. Perceived threat
did not mediate the relationship between extroverts and stress, which suggested that the source of stress may
stem from elsewhere (e.g., inability to socialize). Our findings highlighted that personality traits could be an
important factor in identifying stress-prone individuals during a pandemic and that stress management inter-

Perceived threat
Perceived efficacy

ventions need to be personality specific.

1. Introduction

The 2019 novel coronavirus (COVID-19) was declared as a pan-
demic on March 11, 2020 (Cucinotta and Vanelli, 2020). Consequently,
many countries around the world have instructed their citizens to stay
at home and to engage in “physical or social distancing.” Similar to
previous epidemics and pandemics, the COVID-19 pandemic caused
significant stress (Bao et al., 2020). A recent survey study of the general
public in China showed that 8.1% reported moderate to severe stress
levels (Wang et al., 2020). This translates to about 112 million people
living in China. Similarly, a nationwide survey among Italians reported
27.2% (~16.2 million people) experienced high to extremely high-
stress levels during the pandemic (Mazza et al., 2020). Prolonged stress
are significantly associated with mortality, poor mental health out-
comes and lower quality of life (Marshall et al., 2008; Nielsen et al.,
2008; Prior et al., 2016). Thus, understanding ways to manage stress is

critical, particularly during a pandemic.

Stress is an individual's adaptation response to internal or external
threats (Lecic-Tosevski et al., 2011). Perceived stress is the result of a
person's appraisal of a stressor as threatening or non-threatening, as
well as one's own abilities to cope (e.g. one's perceived efficacy or re-
sources to respond to the threat). One of the factors that can influence
stress appraisal and response is personality. There are five broad per-
sonality traits based on the Five-Factor Model, which consists of neu-
roticism (e.g., tendency to be emotionally unstable, and experience
such feelings as anxiety, worry, and fear), conscientiousness (e.g.,
tendency to be responsible, organized, hard-working, goal-directed),
extroversion (e.g., tendency to be sociable, assertive, positive, and with
a high activity level), openness (e.g., tendency to be perceptive, crea-
tive, reflective and appreciate fantasy, and aesthetics), and agreeable-
ness (e.g., tendency to be kind, cooperative, altruistic, trustworthy and
generous) (Vollrath, 2001).
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Fig. 1. Hypotheses model of the association between personality traits and stress.

Certain personality traits such as neuroticism, conscientiousness,
and extroversion have particularly strong associations with perceived
stress (Afshar et al., 2015; Ebstrup et al., 2011). Specifically, individuals
with higher levels of neuroticism tend to experience greater levels of
perceived stress than individuals with higher levels of conscientiousness
and extroversion (Lecic-Tosevski et al., 2011). Those individuals with
higher levels of neuroticism have the tendencies to perceive events as
highly threatening and often have limited coping resources, self-reg-
ulation and perceived efficacy, and thus resulting in a higher level of
stress (Ebstrup et al., 2011; Hoyle, 2006; Lecic-Tosevski et al., 2011). A
recent study found that during the COVID-19 pandemic, individuals
with high neuroticism showed higher levels of perceived threat of
COVID-19 virus leading to an increased level of negative affect
(Kroencke et al., 2020). On the other hand, people with higher levels of
conscientiousness are less likely to assess a stressor as threatening than
individuals with higher levels of neuroticism because they have higher
perceived efficacy, self-regulation and coping resources (Ebstrup et al.,
2011; Hoyle, 2006; Lecic-Tosevski et al., 2011; Matthews et al., 2000).
For example, people with higher levels of conscientiousness, particu-
larly those with high goal-striving qualities, may be exceptionally re-
ceptive to follow COVID-19 preventive measures. Consequently, this
quality may further enhance their coping resources to prevent COVID-
19 while minimizing their perceived threat of COVID-19, and resulting
in lower stress (Vollrath, 2001).

Extraversion is generally associated with a lower level of perceived
stress (Jackson and Schneider, 2014; Schneider et al., 2012). However,
given the social isolation and quarantine measures during COVID-19,
the generalizability that extraversion is associated with less stress may
be limited (Brooks and Moser, 2020). Social connectedness is a sig-
nificant mediator explaining the relationship between extraversion and
perceived well-being (Lee et al., 2008). Individuals with high extra-
version, particularly those with high levels of activity and sociability
qualities, may not be as effective in controlling their environment once
the social aspect is removed; thus, it may result in higher levels of
distress (Abbott et al., 2008). This idea is reflected in a number of
mainstream media news articles highlighting that the pandemic is a
“golden age for introverts” (Brooks and Moser, 2020).

Currently, no studies have examined the relationships of neuroti-
cism, conscientiousness-goal-striving, extroversion-activity and socia-
bility on perceived threat from COVID-19, perceived efficacy to follow
government guidelines in preventing COVID-19 and perceived stress.
Previous studies have shown that the mediators of the stress response,
such as perceived threat and efficacy, are important target constructs
for stress management interventions (Bandura, 2004;Bir6 et al., 2017;
Gaab et al., 2003). Applying stress management techniques (e.g. cog-
nitive restructuring, problem-solving, self-instruction) in an interven-
tion can effectively alter perceived threat and self-efficacy and ulti-
mately lead to lower perceived stress (Biré et al., 2017; Gaab et al.,
2003). Thus, understanding the mediators between personality and
perceived stress during the COVID-19 pandemic is critical to developing
personalized stress management interventions during pandemics.

Thus, the objective of this study was to explore whether perceptions
of threat from COVID-19 and efficacy to follow government guidelines
in preventing COVID-19 would mediate the relationships between
personality traits (e.g., neuroticism, conscientiousness-goal-striving,
extroversion-activity and sociability) and perceived stress (e.g., stress
during the COVID-19 pandemic, change of perceived stress). Based on
previous studies (Ebstrup et al., 2011; Kroencke et al., 2020) and the
unique physical or social distancing measures introduced during
COVID-19, we hypothesize that:

a) Individuals with higher neuroticism would experience higher levels
of stress due to higher levels of perceived threat related to COVID-19
and lower levels of perceived efficacy.

b) Due to the physical or social distancing measures, higher extraver-
sion (activity and sociability) would be associated with higher per-
ceived stress; perceived threat would not explain the relationship
between extraversion (sociability and activity) and stress; but per-
ceived efficacy would be a significant mediator.

c) Higher conscientiousness (goal-striving) would not predict higher
stress. This type of personality trait would be more likely to engage
in positive appraisals of efficacy to prevent COVID-19 and would
have lower perceived threat.

See Fig. 1 for a visual representation of our hypotheses.

2. Methods
2.1. Participants and procedure

This was a cross-sectional study that took place from May 1 to May
7, 2020. Overall, 1230 participants responded to the online survey.
Given an average completion time of 19 min, surveys that took < 5 min
to complete and surveys with > 30% of missing data were excluded.
One thousand fifty-five participants were included in the final sample.
Participants were adults living in Canada, aged 18+ years. A third-
party market research company, Maru/Blue was used to recruit the
sample. We received ethics approval from the University of Victoria
Human Research Ethics Board (#20-0187), and informed consent was
obtained by all participants prior to answering the survey.

2.2. Measures

Demographics including sex, age, education, and family income
were measured using self-report instrumentation. Perceived stress was
measured using a single item on individual's stressful feelings in gen-
eral: “Before the pandemic of COVID-19 got serious in Canada and
when things were normal, how stressful was your life in general?” and
“After the social distancing policies were implemented by the Canadian
government to cope with COVID-19, how stressful was your life in
general?”. Questions were answered on a 7-point Likert scale from “Not
at all stressful” to “extremely stressful.” The change of stress was
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Table 1

The bivariate correlation analysis for personality traits, threat, efficacy and stress.
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Variables Mean * SD Pearson correlation
1 2 3 4 5 6 7
1. Stress during pandemic 3.67 = 1.71 -
2. Change of stress 0.60 * 1.64 0.53 -
3. Perceived Efficacy 2415 *= 3.54 -0.11 —0.001 -
4. Threat 22.83 = 4.29 0.12 0.11 0.54 -
5. Neuroticism 2491 *= 7.53 0.48 0.01 -0.12 0.05 -
6. Extroversion 22.29 = 5.11 0.11 0.12 —-0.07 —-0.04 0.19 -
7. Conscientiousness 18.06 + 3.25 -0.09 —0.03 0.12 —0.01 —0.38 0.30 -
Note.
* P < 0.05.
= P < 0.01.

computed by calculating the difference between perceived stress during
the pandemic and pre-pandemic.

Personality traits (neuroticism, extraversion, conscientiousness)
were measured using select items from the NEO Five-Factor Inventory
(Costa and McCrae, 1989). The neuroticism scale (a = 0.89) and sub-
scales of extraversion (activity and sociability) (o = 0.72) (Saucier,
1998) and conscientiousness (goal-striving) (a = 0.73) were collected.
Questions were answered on a 5-point Likert scale from “strongly dis-
agree” to “strongly agree.”

Perceived threat was measured using the instruments developed as
part of the EPPM (Barnett et al., 2009; Witte et al., 1996). Specifically,
participants responded to items assessing perceived severity and sus-
ceptibility that were constructed in accordance with the EPPM. The
items were: “I believed that COVID-19 is severe”, “I believed that
COVID-19 is serious”, “I believed that I was at risk for getting COVID-
197, and “I believed that it was possible that I would contract COVID-
19”. The items were scored on the following scale: 1 = strongly disagree,
4 = neutral, 7 = strongly agree. We combined perceived susceptibility
and severity to obtain perceived threat (a = 0.83).

Perceived efficacy to follow government recommendations for pre-
venting COVID-19 was measured by adapting the instruments from the
EPPM (Barnett et al., 2009; Witte et al., 1996). The items included: “I
was able to do the recommended responses” and “the recommended
responses were easy to do.” For response efficacy, participants first read
the following instructions: “Please answer the following statements
about your perceptions of the government recommendations for pre-
venting COVID-19 (coronavirus) after the government ordered physical
or social distancing in your area”. The items were: “I believed that the
recommended responses would work in preventing COVID-19” and “I
believed that if I did the recommended responses, I would be less likely
to get COVID-19”. The items were combined to calculate perceived
efficacy to prevent COVID-19. The items were scored on the following
scale: 1 = strongly disagree, 4 = neutral, 7 = strongly agree. We com-
bined perceived self-efficacy and response efficacy scores to obtain
perceived efficacy (a = 0.80).

2.3. Statistics

Descriptive statistical analyses were used to analyze demographic
data. Bivariate correlations were used to analyze the relationship
among the personality traits, perceived threats, perceived efficacy,
perceived stress during the pandemic, and change of stress. Mediation
analyses were based on 5000 bootstrapped samples using Hayes'
PROCESS Macro v3.5 (Hayes, 2017). Multiple mediation analyses were
used to examine whether perceived threat accounted for the covariance
between each of the personality traits (neuroticism, extroversion, and
conscientiousness) and perceived stress during COVID-19 and change of
stress and between each of the personality traits and change of stress.
This process involved examining path a, the association between the
personality trait (independent variable) and perceived treat, path b, the

impact of perceived threat (mediator variables) on perceived stress
during COVID-19 or change of stress; and path c, the total effect of the
personality traits (independent variable) on perceived stress during the
pandemic or change of stress (outcome variable). The same multiple
mediation analyses procedure was used to examine whether perceived
efficacy accounted for the covariance between personality traits and
perceived stress. All analyses controlled for age, sex, education and
income. Perceived stress before the pandemic was entered into the
models as a covariate only when the outcome variable was the change
of stress. Perceived threat was entered as a covariate when efficacy was
entered as a mediator. Efficacy was entered as a covariate when the
threat was entered as a mediator. The 95% CIs must not cross zero in
order to satisfy the criteria for mediation (Preacher and Hayes, 2008).
SPSS was used to conduct statistical analyses. All significance was set to
p < 0.05.

3. Results
3.1. Descriptive statistics

The sample (n = 1055) consisted of 51.2% female and 48% male
(0.6% did not identify as male or female). The mean age was 48.7 years
(range 18-89 years of age). The majority of the sample received either a
college (29%), bachelor (34%), or advanced degrees (15%). 22% of the
sample completed a high school. The sample's family income distribu-
tion was < $40,000 (19%), $40,000-79,999 (32%), $80,000-99,999
(14%), > $100,000 (33%) (2% did not report family income). The bi-
variate correlation analysis for personality traits, perceived threat, ef-
ficacy and stress are shown in Table 1.

3.2. The relationships among perceived threat, personadlity traits, and stress

Perceived threat of contracting COVID-19 showed a significant
partial mediation between neuroticism and perceived stress during the
pandemic (indirect effect = 0.04; 95%CI: 0.02, 0.06), as well as be-
tween neuroticism and change in stress relative to pre-pandemic stress
(indirect effect = 0.03; 95%CI: 0.02, 0.05). Specifically, higher neu-
roticism was associated with a higher perceived threat. Higher per-
ceived threat predicted higher levels of stress during the pandemic, as
well as a greater increase in the change of stress relative to pre-pan-
demic (Table 2). The partial mediation was due to the significant direct
effect between neuroticism and perceived stress and between neuroti-
cism and change of stress. Specifically, higher neuroticism was sig-
nificantly associated with higher levels of stress during the pandemic
(total effect = 0.50, 95% CI: 0.44, 0.57; direct effect = 0.47; 95%CI:
0.40, 0.53) and a greater increase in the change of stress relative to pre-
pandemic (total effect = 0.36, 95%CI: 0.29, 0.43; direct effect = 0.33;
95%CI: 0.26, 0.40).

Perceived threat did not significantly mediate the relationship be-
tween conscientiousness and perceived stress during the pandemic
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Table 2 Table 3
The relationships among perceived threat, personality traits, and stress. The relationships among perceived efficacy, personality traits, and stress.
Effects B 95%CI R? Effects [ 95%CI R?
LL UL UL LL

1. Neuroticism - Stress during pandemic Neuroticism - Stress during pandemic”

Path a Neuroticism - Threat 0.21 0.15 0.27 0.35 Path a Neuroticism - Efficacy -0.15 -0.21 -0.09 0.35
Path b Threat - Stress during pandemic 0.19 0.13 0.26 0.30 Path b Efficacy - Stress during pandemic -0.15 -0.21 -0.08 0.30
Path ¢’ Neuroticism - Stress during pandemic 0.47 0.40 0.53 0.30 Path ¢’ Neuroticism - Stress during 0.47 0.40 0.53 0.30
Path ¢ Neuroticism - Stress during pandemic 0.51 0.44 0.57 0.28 pandemic

2. Neuroticism - AStress” Path c¢ Neuroticism - Stress during 0.49 0.42 0.56 0.29
Path a Neuroticism - Threat 0.17 0.11 0.24 0.36 pandemic
Path b Threat - AStress 0.17 0.11 0.23 0.33 Neuroticism - AStress”

Path ¢’ Neuroticism - AStress 0.33 0.25 0.40 0.33 Path a Neuroticism - Efficacy -0.12 —-0.18 —-0.05 0.35
Path c¢ Neuroticism - AStress 0.36 0.29 0.43 0.31 Path b Efficacy - AStress -0.13 -0.19 -0.06 0.33

3. Extroversion - Stress during pandemic® Path ¢’ Neuroticism - AStress 0.33 0.26 0.40 0.33
Path a Extroversion - Threat 0.05 —0.001 0.108 0.35 Path ¢ Neuroticism - AStress 0.34 0.27 0.41 0.32
Path b Threat - Stress during pandemic 0.19 0.13 0.26 0.30 Extroversion - Stress during pandemic”

Path ¢’ Extroversion - Stress during pandemic 0.18 0.12 0.23 0.30 Path a Extroversion - Efficacy -0.10 -0.15 -0.04 0.35
Path c Extroversion - Stress during pandemic 0.19 0.13 0.25 0.28 Path b Efficacy - Stress during pandemic -0.15 -0.21 —-0.08 0.30

4. Extroversion - AStress” Path ¢’ Extroversion - Stress during 0.18 0.12 0.23 0.30
Path a Extroversion - Threat 0.051 —-0.003 0.106 0.36 pandemic
Path b Threat - AStress 0.17 0.11 0.23 0.33 Path c Extroversion - Stress during 0.19 0.14 0.25 0.29
Path ¢’ Extroversion - AStress 0.18 0.12 0.23 0.33 pandemic
Path ¢ Extroversion - AStress 0.19 0.13 0.24 0.31 Extroversion - AStress”

5. Conscientiousness - Stress during pandemic” Path a Extroversion - Efficacy -0.09 -0.15 -0.04 0.35
Path a Conscientiousness - Threat -0.03 —0.09 0.03 0.35 Path b Efficacy - AStress -0.13 -0.19 -0.06 0.33
Path b Threat - Stress during pandemic 0.19 0.13 0.25 0.30 Path ¢’ Extroversion - AStress -0.18 0.12 0.23 0.33
Path ¢’ Conscientiousness - Stress during 0.05 -0.009 0.109 0.30 Path c Extroversion - AStress -0.19 0.13 0.25 0.32

pandemic Conscientiousness - Stress during pandemic®
Path ¢ Conscientiousness - Stress during 0.04 —0.02 0.10 0.28 Path a Conscientiousness - Efficacy 0.09 0.04 0.15 0.35
pandemic Path b Efficacy - Stress during pandemic -0.15 -0.21 -0.08 0.30

6. Conscientiousness - AStress” Path ¢’ Conscientiousness - Stress during 0.05 —0.01 0.11 0.30
Path a Conscientiousness - Threat -0.04 -0.10 0.02 0.36 pandemic
Path b Threat - AStress 0.17 0.11 0.24 0.33 Path c¢ Conscientiousness - Stress during 0.037  —0.02 0.10 0.29
Path ¢’ Conscientiousness - AStress -0.01 -0.05 0.07 0.33 pandemic
Path ¢ Conscientiousness - AStress 0.004 —-0.055 0.064 0.31 Conscientiousness - AStress”

Path a Conscientiousness - Efficacy 0.10 0.04 0.16 0.35
Note. B, standardized beta. Path b Efficacy - AStress —-0.13 -0.19 -0.06 0.33
Path ¢’ Conscientiousness - AStress 0.01 —0.05 0.07 0.33

CI = confidence intervals; LL = lower limit; UL = upper limit.

= P < 0.01.

? Model covariates included age, gender, education, income, perceived effi-
cacy.

b Model covariates included age, gender, education, income, perceived effi-
cacy, perceived stress before the pandemic.

(indirect effect = —0.01, 95%CI: —0.02, 0.01) as well as between
conscientiousness and change of stress (indirect effect = —0.01,
95%CIL: —0.02, 0.004). Similarly, perceived threat did not significantly
mediate the relationship between extroversion and perceived stress
during the pandemic (indirect effect = 0.01, 95%CI: —0.001; 0.02) as
well as between extroversion and change of stress (indirect ef-
fect = 0.01, 95%CI: —0.002; 0.02). However, a significant total effect
was observed between extroversion and perceived stress during the
pandemic (total effect = 0.19, 95%CI: 0.13, 0.25; direct effect = 0.18,
95%CI: 0.12, 0.23) and between extroversion and change of stress re-
lative to pre-pandemic (total effect = 0.19, 95%CI: 0.13, 0.24; direct
effect = 0.18, 95%CI: 0.12, 0.23). Specifically, higher extroversion was
significantly associated with higher levels of stress during the pandemic
and a greater increase in the change of stress relative to pre-pandemic
(Table 2).

3.3. The relationships among perceived efficacy, personality traits, and
stress

Perceived efficacy to prevent contracting COVID-19 significantly
mediated the relationship between conscientiousness and perceived
stress during the pandemic (indirect effect = —0.01, 95%CI: —0.025,
—0.004; direct effect = 0.05, 95%CI: —0.01, 0.11; total effect = 0.04,
95%CI: —0.02, 0.10) and between conscientiousness and change of
stress relative to pre-pandemic (indirect effect = —0.01, 95%CL:

Path c¢ Conscientiousness - AStress —0.001 —0.06 0.06 0.32

Note. B, standardized beta.
CI = confidence intervals; LL = lower limit; UL = upper limit.

= P < 0.01.

@ Model covariates included age, gender, education, income, perceived
threat.

> Model covariates included age, gender, education, income, perceived
threat, perceived stress before the pandemic.

—0.02, —0.004; direct effect = 0.01, 95%CI: —0.05, 0.07; total ef-
fect = —0.002, 95%CI: —0.06, 0.06). Higher conscientiousness
showed a significant positive association with efficacy. Perceived effi-
cacy showed a negative association with perceived stress during and
change of stress (Table 3).

Perceived efficacy showed a significant partial mediation between
neuroticism and perceived stress during the pandemic (indirect ef-
fect = 0.02, 95%CI: 0.01;0.04; direct effect = 0.47, 95%CI: 0.40, 0.53;
total effect = 0.49, 95%CI: 0.42, 0.56) and change of stress relative to
pre-pandemic (indirect effect = 0.02, 95%CI: —0.01, 0.02; direct ef-
fect = 0.33, 95%CI: 0.26, 0.40; total effect = 0.35, 95%CI: 0.27, 0.41)
(Table 3). Similarly, partial mediation for perceived efficacy was ob-
served between extroversion and perceived stress during the pandemic
(indirect effect = 0.01, 95%CI: 0.01, 03; direct effect = 0.18, 95%CI:
0.12, 0.23; total effect = 0.19, 95%CI 0.14, 0.25); as well as between
extroversion and change of stress relative to pre-pandemic (indirect
effect = 0.01, 95%CI 0.003, 0.02; direct effect = 0.18, 95%CI: 0.12,
0.23; total effect = 0.19, 95%CI: 0.13, 0.25). The partial mediations
observed for these variables were due to the significant direct effect
between neuroticisms and stress (e.g. perceived stress and change of
stress) and between extroversion and stress (e.g. perceived stress and
change of stress) (Table 3).
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4. Discussion

The study aimed to examine whether perceived threat of COVID-19
and efficacy to prevent COVID-19 would mediate the relationships
between personality traits and perceived stress. We hypothesized that
higher neuroticism and extroversion (activity and sociability) would be
associated with higher levels of stress during the pandemic and a
greater increase in stress levels compared to levels before the pandemic.
By contrast, higher conscientiousness (goal-striving) would not predict
higher perceived stress. Our findings fully supported our hypotheses.
Neuroticism had the strongest association with perceived stress during
the pandemic and change of stress. This finding was supported in pre-
vious studies (Ebstrup et al., 2011; Vollrath, 2001).

It is worth noting that a previous study has reported that higher
extroversion was associated with lower perceived levels of stress
(Jackson and Schneider, 2014; Lecic-Tosevski et al., 2011). Extraverts
are known to seek out social stimulation and opportunities to engage
with others, and social connectedness mediates the well-established
relationship between extraversion and perceived well-being (De Raad,
2000; Lee et al., 2008). Thus, the quarantine during the pandemic may
have hindered the ability of extroverts to fulfill this social stimulation
and may have led to higher levels of perceived stress than individuals
with lower extroversion. Alternatively, the higher stress experienced by
those with higher levels of extraversion may also stem from a lack of
cognitive appraisal skills necessary to regulate their emotions, and/or
external regulations of stress (Kobylinska et al., 2020).

The COVID-19 quarantine has been described to be a “golden age
for introverts”(Brooks and Moser, 2020), and our results provide initial
evidence for this proposal because extroverts, particularly individuals
with high activity and sociability aspect of the extroversion showed
higher levels of distress. However, this does not mean that introverts do
not need any forms of social connection. Social connection is essential
to well-being (Small et al., 2011). Introverts typically have fewer social
interactions than extraverts (Lucas et al., 2008), and therefore physical
or social distancing measures during the pandemic may have produced
relatively small shifts in their regular social behavior. Future research is
needed to explore the reasons why extroverts and introverts experience
stress differently during the pandemic.

Our findings also revealed the mechanisms in which neurotic,
conscientious (goal-striving), and extroverts (activity and sociability)
may experience perceived stress and change in stress during the pan-
demic differed. Our findings supported our hypotheses. Specifically,
individuals with a strong neurotic personality experienced higher levels
of stress during the pandemic due to higher levels of perceived threat
related to COVID-19 and lower levels of perceived efficacy. Perceived
threat and efficacy had the strongest mediating effect for neurotic
compared with the other personality traits. This finding was supported
by previous research (Ebstrup et al., 2011; Moeini et al., 2008; Vollrath,
2001). Our results also suggested that perceived threat did not explain
the relationship between extroversion and high levels of stress. Higher
levels of perceived stress from extraversion during the pandemic may
stem from the inability to socialize, as mentioned earlier. The negative
association between extroversion and efficacy suggests that it may be
challenging for extroverts to carry out preventive COVID-19 measures.
Extroverts were associated with lower engagement with social distan-
cing behaviors during COVID-19 (Carvalho et al., 2020). Finally, our
results suggest that individuals with high conscientiousness (goal-
striving) personality traits may perceive COVID-19 as challenges rather
than threats and are more likely to engage in positive appraisals of
efficacy to prevent COVID-19. This finding is well reflected in the
conscientiousness personality trait as these individuals value orderli-
ness and following directions (Hoyle, 2006; Lecic-Tosevski et al., 2011).
Thus, the ability to follow preventive measures for COVID-19 may lead
individuals with high conscientiousness to perceive a lower level of
threat. It is possible that the lower levels of perceived threat observed in
individuals with high conscientiousness are a reflection of their self-
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regulation and emotional regulation skills (Hoyle, 2006). Future re-
search is needed to better understand the influence of these regulation
skills on perceived threat between the personality traits as a result of
the pandemic.

There are several important implications for applied settings as a
result of our findings. First, our results contribute to the existing
COVID-19 literature that personality traits should be taken into con-
sideration when identifying individuals at risk. One potential way to
identify personality traits and at-risk individuals on a large scale is
through infoveillance — the use of user-generated online information to
help improve public health outcomes (Liu et al., 2019). Second, our
findings may help inform the development of future behavior inter-
ventions to manage stress during pandemics. In order to improve stress
management for individuals with higher levels of neuroticism, inter-
ventions need to address their levels of perceived threat and efficacy.
Individuals with higher levels of neuroticism need help with managing
their perceived threat and improving perceived efficacy to prevent
COVID-19. Based on the EPPM, extreme fear messages that highlight
the severity and susceptibility of COVID-19 may not necessarily be
useful for individuals with higher levels of neuroticism, as this may
further elevate their perceived levels of stress (Barnett et al., 2009). In
addition to considering personality traits, a person's age and education
should be taken into consideration, as these demographic variables
were positively associated with perceived threat. Extraverts, particu-
larly individuals with high extroversion activity and sociability, are not
threatened, but they are likely to experience distress from social re-
strictions. This could be approached with creative means to maintain
social connections such as regular video chats with family and friends,
or online meetups. Interventions tailored for individuals with higher
levels of neuroticism and extroversion should also aim to develop ef-
ficacy. Perceived efficacy can be improved through mastery experiences
(e.g., ensuring people practice physical or social distancing) or vicar-
ious experiences (e.g., observing others that successfully carried
COVID-19 preventive measures) (Bandura, 2004).

A strength of this study is the large national sample and the use of
validated questionnaires. However, one study limitation was that our
sample included only English speakers in Canada; thus, this may limit
the generalizability of our findings. Second, perceived stress was mea-
sured using a single item, thus caution is required when interpreting
our findings. Future studies should use multi-item stress measures for
replication or may consider applying context-specific COVID-19 related
measures (Lee et al., 2008). Third, the influence of agreeableness and
openness personality traits on perceived stress was not examined in this
study. Previous studies have shown that neuroticism, conscientiousness,
and extroversion have a stronger association on perceived stress than
agreeableness and openness (Afshar et al., 2015; Ebstrup et al., 2011).
Thus, based on previous research and an effort to minimize participant
burden, we focused on neuroticism, conscientiousness, and extrover-
sion. Finally, the design of our study is cross-sectional, and therefore the
analyses of stress before COVID-19 are based on retrospective inter-
pretations. Future studies using intensive longitudinal data collected by
ecological momentary assessment can offer more sensitive assessments
(Dunton, 2017).

5. Conclusion

We found that individuals with high neuroticism and extroversion
demonstrated higher levels of perceived stress during the pandemic, as
well as a greater increase in stress relative to pre-pandemic. Neurotic
personality experienced higher levels of stress due to higher levels of
perceived threat related to COVID-19 and lower levels of perceived
efficacy. Meanwhile, the inability to socialize during the pandemic may
have contributed to higher levels of perceived stress among extroverts.
Higher conscientiousness was not associated with a higher level of
threat, but instead showed a higher level of efficacy to prevent COVID-
19. Our findings highlighted the importance of taking personality traits
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into consideration when developing future stress management inter-
ventions during a pandemic.
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