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Abstract

The Coronavirus Disease (COVID-19) epidemic was first detected in China in December

2019 and spread to other countries fast. Some studies have found that COVID-19 pandemic

has had adverse mental health consequences. Individual differences such as personality

could contribute to people’s behaviors during a pandemic. In the current study, we examine

how personality traits of neuroticism and extroversion (using the Five-Factor Model as our

framework) are related to the mental health of Canadians during the COVID-19 pandemic.

Using data from an online survey with 1096 responses, this study performed multiple regres-

sion analysis to explore how personality traits of neuroticism and extroversion predict the

effects of COVID-19 on the mental health of Canadians. The results showed that personality

traits of neuroticism and extroversion are associated with the current mental health of Cana-

dians during COVID-19 pandemic, with extroversion positively related to mental health and

neuroticism negatively related to it. Results contribute to the management of individual

responses to the COVID-19 pandemic and could help public health services provide person-

ality-appropriate mental health services during this pandemic.

Introduction

The Coronavirus Disease (COVID-19) epidemic was first detected in China in December 2019

and spread to other countries, including Canada, in early 2020. In Canada, the first case of

respiratory infection by COVID-19 was reported on 23 January 2020 [1]. The World Health

Organization (WHO) classified the COVID-19 outbreak as a pandemic in March 2020 (WHO

2020a) and as a result, in many countries including Canada, serious public restriction mea-

sures were announced. For instance, in March 2020, a state of emergency was declared in Can-

ada, travel restrictions were announced and non-essential businesses closure mandated [2, 3].

Previous outbreaks, such as the outbreak of Severe Acute Respiratory Syndrome (SARS) in

2003 and Ebola in 2014 showed that social restrictions had great and long-lasting negative

effects on mental health of people and the consequences included acute stress disorders, anxi-

ety, irritability, poor concentration, deteriorating work performance, post-traumatic stress dis-

orders, high psychological distress, depressive symptoms and insomnia [4]. The new COVID-
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19 disease and the consequences including worries over health, financial issues, job losses,

working from home, home-schooling of children, lack of physical contact with other family

members, friends and colleagues, and unpredictability have also caused severe psychological

stress for many individuals around the world according to researchers [5, 6] and international

organizations such as WHO [7].

However, some individuals experienced the psychological effects of COVID-19-related life

changes more severely than the others [8]. The results of a poll in April 2020 by Angus Reid Insti-

tute showed that while 40% of Canadians reported that their mental health has worsened, another

10% reported that their mental health had worsened “a lot” [9]. Angus Reid Institute later pub-

lished another study showing that as many Canadians have become more isolated, they announced

that they are more worried about their mental health. Their results showed that, in 2019, two-third

(67%) of Canadians rated their mental health as good or very good but this year just 53% said the

same. One-in-five (19%) now rated their mental health as either poor or very poor [10].

Individual differences in characteristic patterns of thinking, feelings, behaviours, and emo-

tions could contribute to people’s behaviors during a pandemic. For instance, individual dif-

ferences (such as personality traits) could significantly impact risk perception of a pandemic

[11]. Also, in non-pandemic times, people who score higher in extroversion trait, tend to have

greater mental health and neurotics do not [13–17, 19], and with the pandemic-related social

isolation, this pattern could change. The present study tested how personality traits of neuroti-

cism and extroversion, from the Five-Factor Model (FFM), are related to the mental health of

Canadians during the COVID-19 pandemic. For the sake of coherence and in order to address

our research hypothesis, in the present study we focused only on personality traits of neuroti-

cism and extroversion. The FFM is the most well-known model of personality consisting of

the five broad domains of neuroticism (or emotional instability vs. stability), extroversion (vs.

introversion), openness to experience (or unconventionality), agreeableness (vs. antagonism),

and conscientiousness (or constraint vs. disinhibition) [12]. Understanding how personality

contributes to people’s mental health status during the COVID-19 pandemic could provide

guidance for public health services to develop personality-tailored advice and help construct

evidence-based recommendations for future infectious disease outbreaks. I will elaborate more

on the connection between personality and mental health below.

In pre-pandemic time, out of the five-factor model of personality (FFM), neuroticism and

extroversion tend to show the strongest links to mental health [13–17, 19]. People who score

high on the neuroticism trait usually experience more negative affectivity (i.e. anxiety, anger,

self-consciousness, irritability, and fear), respond worse to stressors leaving them vulnerable to

adverse outcomes in the context of stressful experiences, are more anxious and insecure [18],

predisposing them to psychological distress [19], and act more impulsively in comparison to

individuals who score low on neuroticism [20]. High neuroticism is associated with a range of

detrimental health outcomes, including lower subjective well-being [21], depressive symp-

toms, anxiety, mood, and substance abuse disorders [15, 22–24]. Particularly in the context of

a pandemic, people who score high on the neuroticism trait are more likely to experience

more stress, not only in response to the threat of the disease, but also in reaction to social

restrictions [25]. Recent studies during COVID_19 pandemic has also shown that individuals

who score higher on neuroticism experienced more generalized anxiety and depressive symp-

toms [26], more worrying and negative affect in their daily lives [25, 27], found work/study

restrictions and hygiene measures more restricting and experienced lower subjective well-

being [28], had more concerns about finances and relationships, and were less optimistic

about the duration estimates related to the COVID-19 pandemic [29]. Also, some researchers

proposed that it is probable that people who score high in the neuroticism trait might concen-

trate more on COVID-19-related information and pandemic consequences more than people
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who score lower in this trait [11]. As a result, those high in neuroticism can adopt social dis-

tancing to avoid COVID-19 infection [30, 31], which can lead to experiencing even more men-

tal health issues.

Extroversion is another trait that has shown strong correlations with mental health out-

comes. As introverts and extroverts demonstrate substantially different attitudes toward social

life [32, 33], the effects of social distancing might vary depending on individuals’ extroversion

levels. Individuals who score high in extroversion tend to experience positive emotions, activ-

ity, assertiveness, need for stimulation, and gregariousness compared to people with low on

extroversion [34, 35]. Individuals who score higher in extroversion trait are energized and

flourish by being around other people, and enjoy activities involving social interactions which

is helpful in increasing their level of positive emotions [36]. Higher score in extroversion trait

has been associated with better perceived health [37], well-being [21, 38–40], resilience [41,

42], positive affect [43, 44], and positive mental health [45]. In contrasts, individuals who score

high in introversion typically tend to have fewer social interactions than extroverts, experience

more psychological problems in general, experience more intense emotions and more strug-

gles in regulating their emotions, and have more adjustment problems [43, 46, 47].

There is controversy regarding the association between the extroversion trait and mental

health during a pandemic. One group of researchers claim that the lifestyle associated with

social distancing during the pandemic might feel more unusual to extroverts than to people

who score lower in extroversion, as individuals who score higher in extroversion trait are ener-

gized by crowds and social interactions, and seek the company of others when stressed [48].

Therefore, social isolation by inhibiting their need for social engagement might have more del-

eterious effects on the mental health of individuals who score higher in extroversion compared

to people who score lower in extroversion, who continue to enjoy spending time in their soli-

tude like the time before social distancing [49]. Many articles published on widely-visited pop-

ular websites such as Bloomberg (2020), Reuters (2020), The Conversation (2020) and the

psychology website Psychology Today (2020) have introduced introversion as an asset for

flourishing during social isolation related to COVID-19 [50–53]. Conversely, some researchers

proposed that extroverts are more capable of adjusting to life-changing events, experience

more positive affect, and keep their positive affect longer than people who score lower in extro-

version, especially in more emotionally distressing situations [39]. Moreover, extroverts usu-

ally have stronger social relationships which might have a buffering effect during the

pandemic crisis [54]. For instance, compared to people who score lower in extroversion, peo-

ple who score higher in extroversion have more extended social networks [55, 56], conse-

quently more support would be available to them during a difficult time. They also have higher

quality relationships [55], experience more friendships satisfaction [57], and perceive their

social support higher [58, 59]. Therefore, it is possible they only experience small declines in

their mental health compared to people who score lower in extroversion. Some recent research

findings during COVID-19 pandemic confirmed this possibility, showing negative outcomes

for people who score lower in extroversion and more positive outcomes for individuals who

score higher in extroversion. Studies have found negative associations between higher extro-

version and loneliness, anxiety, and depression experienced as a result of COVID-19 changes

[60, 61], and associations between experiencing more optimism, psychological adjustment and

optimal functioning such as creative thinking with extroversion [29, 62].

The present study

For this study, online questionnaires were sent to adults living across Canada using Qualtrics,

a survey platform, distributed through social networks and from the email listings of the
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University of Alberta. Before participating in the study, all participants gave their consent

through Qualtrics in a question asking “Do you wish to continue the survey, if you do your

consent to participate is implied, with two options of “I consent” and “I do not wish to con-

tinue”. This study was reviewed for its adherence to ethical guidelines by a Research Ethics

Board at the University of Alberta (Pro00102974). Participation in the study was voluntary

and ten random participants received a $50 gift card of their choice.

The primary aim of this study was to examine how personality traits of neuroticism and

extroversion are related to the mental health of Canadians during the COVID-19 pandemic.

As many previous studies have shown associations between personality traits and mental

health [45], it is important to investigate how personality traits are associated with mental

health during the Covid-19 pandemic, in which “new normal” is introduced due to imposed

social and public life restrictions. Based on the literature presented above we hypothesize that

the mental health status of Canadians during the COVID-19 epidemic is associated with per-

sonality traits of neuroticism and extroversion. We hypothesized that people who score higher

in neuroticism are experiencing more difficulties adjusting to the new situation, therefore

experiencing more mental health issues, as neuroticism is associated with increased vulnerabil-

ity to stress and changes in life circumstances. Our expectations regarding extroversion were

less clear. On the one hand, the lifestyle of social distancing during the pandemic might feel

more difficult to people who score higher in extroversion than to people who score lower in

extroversion, as people who score higher in extroversion seek the company of others when

stressed [48], therefore social isolation could have more deleterious effects on their mental

health compared to people who score lower in extroversion. On the other hand, many studies

have indicated that people who score higher in extroversion perform better in adjusting to life

changing events, showing more positive affect, and keeping their positive affect longer than

people who score lower in extroversion, especially in more emotionally ambivalent situations

[39]. This study contributes to our understanding the relationship between personality traits

of neuroticism and extroversion, and mental health of Canadians during the COVID-19 pan-

demic. In particular, as there are various predictions regarding the effects of the pandemic

(such as social isolation) on mental health among extroverts, this study could be enlightening.

We also hypothesized that both demographic characteristics specific to the COVID-19 situ-

ation (age, gender, and job status) and the ones specific to the COVID-19 situation (change in

income, domestic conflict, social interaction loss and, child care loss variables) contribute to

the mental health of Canadians.

To assess mental health, we examined the relation of the personality traits of neuroticism

and extroversion to emotional, psychological and social well-being. We hypothesized that neu-

roticism and extroversion have stronger associations with emotional well-being. Also, we

expected associations with psychological and social well-being, as the new circumstances

related to the COVID-19 pandemic had imposed many social restrictions on people’s lives

which is detrimental to their social well-being and also limited the opportunities for people to

experience self-acceptance, personal growth, autonomy, purpose in life, a sense of mastery,

and positive relations with important others which is how Ryff (1989) defines psychological

mental health [63].

Materials and methods

Participants

A sample of 1429 initiated our survey, after removing the incomplete data, 1096 participants

(880 females, 202 males, and 14 other genders; mean age = 26.47 years [SD = 9.5; range 18 to

86 years]) were recruited for this study who completed a battery of questionnaires during June
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and July 2020. Participants were required to: (1) be at least 18 years of age; (2) reside in Can-

ada; and (3) consent to participate.

Measures

Mental health. The short form of the Mental Health Continuum (MHC-SF) is derived

from the long-form (MHC-LF) and consists of 14 items representing theoretically derived feel-

ings of well-being (MHC-SF; Keyes et al., 2008; Lamers et al., 2012). Participants rated the fre-

quency of each feeling during the past month on a 6-point Likert scale from never (1) to every

day (6), which means that the total score on the scale could range from 14 to 84 points.

MHC-SF is a multidimensional test and contains three items representing emotional well-

being (eg., during the past month, how often did you feel interested in life), six items repre-

senting psychological well-being (one item from each of the 6 dimensions of Ryff’s (1989) [63]

model of psychological well-being; eg., during the past month, how often did you feel that you

had warm and trusting relationships with others), and five items represent social well-being

(one item from each of the 5 dimensions of Keyes’ (1998) model of social well-being; eg., dur-

ing the past month, how often did you feel that you had something important to contribute to

society) [64]. Emotional well-being represents a balance of positive over negative emotions

and the existence of life satisfaction, following the hedonic tradition in this area of research

[21]. Psychological well-being is in accordance with the eudaimonic tradition in well-being

and defines people as mentally healthy when they experience self-acceptance, personal growth,

autonomy, purpose in life, a sense of mastery, and positive relations with important others

[63]. Social well-being, also in accordance with the eudaimonic tradition. According to this

approach, optimal functioning in a community is vital for understanding effective functioning

and well-being [65] and individuals are defined as mentally healthy when they feel that they fit

in and contribute to the society, so that they understand how society operates, and acknowl-

edge that society develops in a positive direction [65]. Together, emotional, psychological, and

social wellbeing construct the definition of positive mental health which in line with the defini-

tion of the World Health Organization (2005) defining mental health as when an individual

experience feeling of well-being (emotional well-being), and when functioning effectively in

both private (psychological well-being) and social life (social well-being) [45, 66].

We computed a mean score, with higher scores indicating higher levels of emotional well-

being, psychological well-being, and social well-being. In the current study, Cronbach’s alpha

was .86 for emotional well-being, .81 for social well-being, and .86 for psychological well-

being.

Extroversion and neuroticism traits. We used the two extroversion and neuroticism

scales from The Big Five Inventory-2 Short (BFI-2-S)22 which is a self-report measure of per-

sonality traits based on the FFM and is based on the most commonly used model of personal-

ity [12]. Extroversion (e.g. “I don’t mind being the center of attention”) and neuroticism (e.g.

“I am easily disturbed”) consist of 10 items that are answered on a 5-point Likert scale, where

1 = Disagree, 3 = Neutral, and 5 = Agree. A total score was computed for each personality trait

(10–50), with higher scores showing higher levels of that personality trait. Cronbach’s alpha in

the current study was .92 for extroversion and .89 for neuroticism.

Demographics

The following demographic characteristics of all participants were collected: 1) age, 2) gender,

3) their current job status and if there has been a change in their income over the last 2

months, 4) pre-existing mental health issues. We believe the mentioned characteristics could

have important contributions to the well-being of participants as some of these characteristics
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had changed as a result of COVID-19 pandemic. For example, many Canadians lost their job

and income as a result of the pandemic that could impact their well-being [67]. Also, age and

gender have shown to make significant differences in the mental health status of people during

COVID-19 pandemic [68, 69]. Also, we asked our participants some specific questions regard-

ing their personal experience with COVID-19 pandemic such as, if they or anyone living in

their household were diagnosed with COVID-19, if they experienced any kind of domestic

conflicts as a result of pandemic and staying more at home, to what extent the pandemic has

affected their social interactions, and if losing childcare services affected them in some way.

We believe the people’s experiences with COVID-19 pandemic could impact their mental

health. Further demographic information is provided in Table 1.

Analyses

All analyses described as follows were conducted with SPSS (Version 26). To study the associa-

tion of personality traits of neuroticism and extroversion with positive mental health, we first

computed Pearson correlation coefficients between neuroticism and extroversion on the one

hand, and emotional, psychological and social well-being on the other hand, as well as the

demographic characteristics. Then, hierarchical multivariate regression models were used to

assess the relationship between independent variables and the outcome variable. Those demo-

graphic characteristics with significant association to the dependent variables (emotional,

Table 1. Sample demographics characteristics.

Demographics Options (%)

Current Job status
Not employed 16.7%

Temporary/ Part-time Employment 20.9%

Full-time Employment 21.5%

Pursuing Further Studies (student) 40.9%

Change in income
Decrease in income 35.2%

Increase in income 21.4%

No change 43.3%

COVID-19 diagnosis
The person him/herself .2%

Someone in their household .5%

No one 99.3%

Experience of domestic conflict
Yes 25.1%

No 74.9%

Experience of childcare service loss
Yes 5.3%

No 94.7%

Social interaction loss
It has not affected my social interactions. 2.3%

It has somewhat affected my social interactions. 33.5%

It has largely affected my social interactions. 64.3%

Prior mental health issues
Yes 22.5%

No 77.5%

https://doi.org/10.1371/journal.pone.0251097.t001
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psychological, and social well-being) during bivariate analyses were entered into the hierarchi-

cal regression models (the first and the second models).

In the regression model, gender, age, prior mental health history, and job status were

entered in the first block in order to control for potential confounding variables (the final

block of the three hierarchical regression analyses is shown in Table 3). We chose to enter

these variables first because these demographic variables were not specific to the COVID-19

situation (controls). In the second block, change in income, domestic conflict, social interac-

tion loss and, child care loss variables (variables specific to the COVID-19 situation) were

entered into the model. Finally, after controlling for demographic variables independent of

COVID-19 situation and specific to COVID-19 situation, personality traits of neuroticism and

extroversion were entered into the model.

Results

Table 2 shows the means, standard deviations, and correlations between neuroticism and

extroversion personality traits, positive mental health subscales. The neuroticism and

extroversion personality traits were significantly and negatively correlated at r(1095) =

-.19. Also, neuroticism and extroversion were significantly related to positive mental health

subscales.

In agreement with our expectations, neuroticism was negatively and significantly related to

all subscales of emotional and psychological and social well-being when controlling for demo-

graphics, and the extroversion trait (see Table 3). Moreover, extroversion was also positively

and significantly related to all three scales of emotional well-being, psychological and social

well-being (see Table 3). On top of the demographics, the two personality traits on top of the

demographic characteristics, explained 22% of emotional well-being, 33% of psychological

well-being, and 26% of the social well-being of the variance. These results showed neuroticism

and extroversion personality traits were both related to all the three subscales of mental health.

Discussion

This study examined how personality traits of neuroticism and extroversion (using the Five-

Factor Model (FFM) as our framework) are related to the current mental health of Canadians

(emotional, psychological and social well-being) during COVID-19 pandemic. Our main find-

ing was that personality traits of neuroticism and extroversion are associated with the current

mental health of Canadians during COVID-19 pandemic, with extroversion positively related

to the three subscales and neuroticism negatively related to the three subscales. The two mea-

sured personality traits, on top of the demographics, explained 22% of emotional well-being,

33% of psychological well-being, and 26% of the social well-being of the variance. In support

of our hypothesis, both neuroticism and extroversion were related to all three subscales of pos-

itive mental health, with stronger association with psychological and social well-being.

Also, our results show that demographic characteristics specific to COVID-19 pandemic

have impacted mental health status of Canadians. For instance, age was positively correlated

with the emotional, psychological and social well-being of our participants. This is in line with

previous studies showing the association between age and mental health during COVID-19

pandemic [69, 70]. Also, the existence of domestic conflicts negatively affected the emotional,

psychological and social well-being of our participants. This is also in line with previous stud-

ies during COVID-19 pandemic indicating that domestic conflicts during the pandemic (such

as have resulted in deteriorated mental health [71].
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Neuroticism

In line with our expectations, neuroticism is negatively and significantly associated with emo-

tional, psychological and social well-being. Our findings are in line with earlier studies indicat-

ing that neuroticism is associated with more mental health issues in general [15, 21–23] and

also with recent studies during COVID-19 pandemic showing that individuals who score

higher on neuroticism are experiencing more mental health problems [25, 27–29]. According

to previous research individuals who score high on the neuroticism trait often experience

more negative affectivity and respond worse to stressors that leave them susceptible to unfa-

vorable outcomes in the context of a stressful experience such as COVID-19 pandemic [18],

predisposing them to psychological distress [19]. High neuroticism is associated with a range

of detrimental health outcomes, including lower subjective well-being [63], depressive symp-

toms, anxiety, mood, and substance use disorders [15, 22, 23].

Table 2. Means, standard deviations and correlations between positive mental health, demographics characteristics and neuroticism and extroversion personality

traits.

Demographics Well-being Personality

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Mean (SD) - 2.1 3.2 4.1 4.1 4.3 5.1 5.2 6.1 6.2 7.1 8.1 8.2 - - - - - -

1-Age 26.47 (9.35) -

2-Gender

2.1-Female

2.2-Male

-

-.10��

REF

-

3-Mental health

3.1-Yes

3.2-No

-

-.06�

REF

.08��
-

4-Job status

4.1-Full-time

4.2-Part-time

4.3-Student

No job

-

.35��

-.11��

-.17��

REF

-.02

.06��

-.04

-.07

-.00

.07�

-

5-Income change

5.1-Increase

5.2-Decrease

No

-

-.18��

.04

REF

.03

.05

.01

.04

-.09��

-.04

-

6-Covid diagnosed

6.1-The person

6.2-Household

No one

-

.02

.05

REF

-.03

-.25

-.02

-.04

-.02

.01

.03

-.00

-.02

.02

-.02

-.00

.01

-.00

- -

7-Domestic conflict

7.1Yes

7.2 No

-

-.12��

REF

.01 .10�� -.02 .05 -.02 .00 .05 -.02 .10��
-

8-social interaction

8.1-Somewhat

8.2-Largely

No change

-

.02

-.01

REF

-.03

.05

-.04

.05

-.01

.03

.00

-.01

.04

-.04

.08��

-.06

-.07�

.07�
-.03

.03

.05

-.04

-.02

-.02

- -

9-childcare loss

9.1-Yes

9.2-No

- .15��

REF

-.00 .00 -.08�� -.01 .07� .00 .03 -.01 .03 .06� .02 -.01 -

10-Emotional WB 9.32 (3.25) .08�� .04 -.15�� -.03 -.02 .10�� .05 -.10�� .00 -.04 -.20�� .13�� -.15�� -.03 -

11-Psychological WB 17.68 (6.25) .12�� -.02 -.17�� .11�� -.04 .11�� .01 -.08�� .02 -.01 -.20�� .14�� -.16�� -.05 -.05� -

12-Social WB 16.91 (8.47) .17�� -.06� -.16�� -.02 -.07� .16�� -.00 -.07�� .04 .01 -.20�� .12�� -12�� -.03 .58�� .67�� -

13-Neuroticism 16.91 (8.47) .19�� .20�� .33�� .05� .03 -.12�� .02 .08�� -.01 -.01 .17�� .08�� -.01 .04 -39�� -.41�� -.46�� -

14-Extroversion 19.20 (9.12) .05 -.00 -.00 -.03 -.02 .07� .02 .01 -.00 -.00 .02 -.07� .05 .03 .20�� .28�� .35�� -.19�� -

WB: well-being.

� p < .005

�� p < .001.

https://doi.org/10.1371/journal.pone.0251097.t002
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Extroversion

Overall, higher extroversion was associated with higher emotional, psychological and social

well-being. The finding that extroverts are experiencing less mental health issues as a result of

social distancing and lockdown measures is in line with previous studies demonstrating that

extroversion is associated with better mental health in general [19, 45, 72] and during COVID-

19 pandemic [60, 61]. A possible explanation could be that according to previous research,

compared to people who score lower in extroversion, extroverts are more capable of adjusting

to life changing events, such as the new circumstances the world is currently experiencing as

they use adaptive strategies such as reappraisal, problem solving, or acceptance more than peo-

ple who score lower in extroversion [73]. Individuals who score higher in extroversion also

Table 3. Hierarchical regression analysis (standardized beta weights) of personality traits of neuroticism and extroversion in relation to emotional, psychological

and social well-being, controlled for demographics.

Social well-being Emotional well-being Psychological well-being

Beta 95% CI Beta 95% CI Beta 95% CI

Age .06� .00 .07 -.01 -.02 .01 .02 -.02 .05

Gender N/A N/A N/A N/A N/A N/A

Female .01 -.51 .98

Male REF

Prior mental health issues

Yes -.03 -1.18 .29 -02 -.61 .26 -.01 -1.10 .52

No REF REF

Job status

Full time .06� .11 1.68 .04 -.12 .77 .03 -.36 1.36

Part time -.02 -1.11 .37 N/A N/A N/A N/A N/A N/A

No REF REF

Change in income

Decrease in income -.04 -1.10 -.12 -.05� -.75 -.02 -.02 -.99 .36

No change REF REF REF

Domestic conflict

Yes -.13�� -2.45 -1.09 -.15�� -1.52 -.71 -.13�� -2.80 -1.31

No REF REF REF

Social interaction loss

Somewhat affected .04 -1.41 2.55 -.10 -1.89 .45 -.05 -2.87 1.50

Largely affected -.06 -2.71 1.22 -.23�� -2.73 -.40 -.19� -4.81 -.48

Not affected REF

Child Care N/A N/A N/A N/A N/A N/A

Yes -.04 -2.86 .02

No REF

Neuroticism -.30�� -.24 -.16 -.30�� -.13 -.09 -.34�� -.30 -.22

Extroversion .23�� .11 .18 .16�� .04 .08 .30�� .18 .25

N/A: not applicable.

Note. Emotional well-being: R2 = .02 for block 1 (F(3, 1094) = 16.20; p < .001); ΔR2 = .06 for Block 2 (Fchange(8, 1094) = 16.01; p < .001). ΔR2 = .12 for Block 3

(Fchange(2, 1094) = 86.10; p < .001). Psychological well-being: R2 = .04 for block 1 (F(2, 1094) = 23.00; p < .001); ΔR2 = .06 for Block 2 (Fchange(5, 1094) = 10.91; p <

.001); ΔR2 = .22 for Block 3 (Fchange(2, 1094) = 186.53; p < .001). Social well-being: R2 = .05 for block 1 (F(3, 1094) = 22.59; p < .001); ΔR2 = .05 for Block 2 (Fchange

(8, 1094) = 11.25; p < .001); ΔR2 = .16 for Block 3 (Fchange(2, 1094) = 113.79; p < .001).

� p < .005

�� p < .001.

https://doi.org/10.1371/journal.pone.0251097.t003
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experience more positive affect, and keep their positive affect longer, especially in more emo-

tionally stressful situations [39], are less susceptible for mental illnesses [23, 74] and are gener-

ally happier [38, 39]. Moreover, as people who score higher in extroversion have more friends

and social networks, higher perceived social support, and higher quality relationships [55, 56,

58, 59], they may rely on their social support to maintain their positive mental health.

Limitations and future directions

The current study has some limitations that need to be considered. First, while the current

study covered a wide age range, the sample was not completely representative of the general

population, as around 41% of our participants were students with a mean age of 26.47 years

and about 80% were female. The second limitation of this study is that although we aimed for

participants from all over Canada, most of our sample reside in Alberta (the place the study

was conducted). The third limitation of this study is that our data were gathered only at one

point in time during the first wave of COVID-19 and as it was summer, people could spend

more time outside. At this time, the participants had experienced few (if any) effects of

COVID-19 (see Table 1). For example, 99% of the participants neither themselves were diag-

nosed with COVID-19, nor anyone in their household were. The effects of personality on

mental health could change as the personal relevance changes. Another limitation of the pres-

ent study is that the measurements used to assess personality and well-being were the short

version of the measurements. We chose the short version of tests in order to collect data from

a large group of participants who completed the tests online. Around 79% of people who

started answering the questions answered all the questions and we believe if we used the longer

versions, a lot of our participants wouldn’t have finished all the questions. However, we made

sure our measurements had acceptable psychometric properties, for instance MHC-SF had

shown great internal consistency (> .80) and discriminant validity in different countries [45,

64]. Also, The Big Five Inventory-2 Short (BFI-2-S)22 have been found to be useful for exam-

ining facet-level traits in reasonably large samples and it is estimated that they retain approxi-

mately 85% of the full BFI-2 facet scales’ reliability and validity [75].

Regardless of these limitations, the current study makes important contributions to under-

standing the associations between personality traits of neuroticism and extroversion, and men-

tal health of Canadians during a global health crisis and could lead to a revelatory direction for

future research into personality and mental health. Future research should investigate the

impacts of personality traits of neuroticism and extroversion on mental health of Canadians

during the second wave of COVID-19 in winter when people had to stay at home more than in

summer due to the cold weather. Also investigating the impacts of other personality traits on

mental health could be informative and help public health services provide personality-appro-

priate mental health services during this pandemic.

Conclusion

These findings, taken together, confirm previous research findings demonstrating neuroticism

and extroversion are impactful on mental health [47]. Our results indicated that individuals

who scored higher on neuroticism were experiencing more mental health issues and in con-

trast individuals who scored higher in extroversion were experiencing less mental health

issues. These relationships are similar to the pre-pandemic times, we believe the reason that

the pandemic has not changed the relationship between the extroversion trait and mental

health is that people who score higher in extroversion generally experience more positive

affect, and keep their positive affect longer, especially in more emotionally stressful situations

[39], they also have more friends and social networks, higher perceived social support, and

PLOS ONE How neuroticism and extraversion predict the effects of the COVID-19 on the mental health of Canadians

PLOS ONE | https://doi.org/10.1371/journal.pone.0251097 May 19, 2021 10 / 14

https://doi.org/10.1371/journal.pone.0251097


higher quality relationships [55, 56, 58, 59], they may rely on their social support to maintain

their positive mental health. Moreover, we believe that the reason the reason that the pandemic

has not changed the relationship between the neuroticism trait and mental health is that neu-

roticism is associated with more mental health issues in general [15, 21–23].

This study has important implications for understanding how different individuals are

experiencing the pandemic. Public health messages can be tailored to consider these differ-

ences. Also, since individuals have had different mental health effects during the pandemic,

they may also cope with the post-pandemic world differently.
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