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Abstract

With the COVID-19 outbreak, the population was suddenly forced to “stay at home”.
Although research suggests that social isolation affects health and wellbeing, reactions may
vary depending on individuals. The current study assessed the relationships between
personality variables (preference for solitude and Big Five personality), mental health
(anxiety, stress, loneliness), and creativity, and tried to determine whether the identified
personality profiles affect individuals’ mental health and creativity. French respondents (N =
430) filled in an online questionnaire during the first lockdown in Spring 2020. The results
showed that the preference for solitude and personality variables of the Big Five predicted
individuals’ mental health and creativity. Moreover, a cluster analysis revealed three profiles
of individuals: “Affiliation”, “Emotionally Stable Lonely” and “Emotionally Unstable
Lonely”. Results showed that individuals with “Affiliation” and “Emotionally Unstable
Lonely” profiles expressed higher stress and anxiety, and the latter performed better on a
divergent creative thinking task. By contrast, those with an “Emotionally Stable Lonely”
profile expressed a lower level of loneliness, and performed better on a creative insight task.
These findings reveal the importance of personality profiles in psychological reactions during
lockdowns. With this knowledge, health professionals could develop appropriate

interventions to accompany high-risk individuals in situations of social isolation.

Keywords: COVID-19, creativity, mental health, personality profiles, preference for

solitude, social isolation
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Stay at Home! When Personality Profiles Influence Mental Health and Creativity
during the COVID-19 Lockdown
The coronavirus disease 2019 (COVID-19) outbreak has led certain governments to

restrict the movements of their populations, with lockdowns and “stay at home” orders to
reduce pressure on healthcare systems. The lockdowns forced people to limit social contact
and activities, and restricted travelling and outdoor activities. In many European countries,
including France, the first strict lockdown lasted for 55 days from 17 March 2020 to 11
May 2020. It has been suggested that such quarantine measures, including self-isolation and
social distancing, may affect people’s physical and mental health (Brooks et al., 2020;
Pietrabissa & Simpson, 2020; Roychowdhury, 2020; Sibley et al., 2020; Taylor et al., 2008;
World Health Organization, 2020). As part of prevention programs, recent studies have
examined the role of demographics and differences between individuals to determine the
psychological response of people facing the COVID-19 outbreak (Bacon & Corr, 2020;
Moccia et al., 2020). As individuals may tolerate social isolation differently, we aimed to
determine whether individual differences in tolerance to social isolation would affect mental

health and creativity during a forced long period of lockdown.

The negative effects of social isolation

Different terms have been used to reflect the preference for affiliation, such as
“belongingness ” (Baumeister & Leary, 1995), “relatedness” (Deci & Ryan, 1991),
“connectedness” (Markus & Kitayama, 1991) or "we-ness" (Jetten et al., 2020). It has been

observed that individuals spend about 80% of their time in the company of others (Cacioppo
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et al., 2009), and that most people prefer affiliation when threatened or distressed (Williams et
al., 2018), or building social relationships to define their identity and personality (Mellor et

al., 2008). Consequently, social isolation may have negative consequences for mental health.

Studies conducted among individuals who have been isolated from others for long
periods of time (e.g., solo sailors, scientific explorers, submariners) often report physical and
psychological costs of social isolation (Coplan & Bowker, 2013; Palinkas & Suedfeld, 2008).
Substantial scientific evidence has revealed that individuals lacking social relationships
present public health problems and their risk of premature mortality increases (Cacioppo &
Hawkley, 2003; Hawkley & Cacioppo, 2010; Holt-Lunstad et al., 2015). In their meta-
analysis, Holt-Lunstad et al. (2015) showed that social isolation is associated with poor health
behaviours (e.g., smoking and obesity), and may lead to adverse psychological effects such as

anxiety, depression, and boredom.

In addition to effects on mental health, social isolation could also affect social behaviours
and performance in cognitive tasks. In a series of experiments, Baumeister et al. (Baumeister
et al., 2002) showed that participants who anticipated a “solitary future” developed more
aggressive behaviours than those who did not. They also demonstrated that their performance
was negatively affected on cognitive tasks, and complex attention and memorization tests
(Twenge et al., 2007). One of the main limitations of these studies is that individuals, for
ethical reasons, were not placed in real situations of lockdown or durable social isolation. In
this sense, the recent enforced stay-at-home associated with the COVID-19 outbreak provides
a never before encounter situation to study the psychological effects of forced and prolonged
social isolation. Although social isolation has been recognized to have negative effects, it may

also have positive effects (Coplan & Bowker, 2013; Palinkas & Suedfeld, 2008).
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The positive effects of social isolation

It is commonly admitted that social isolation is an objective state which can influence
individuals’ social behaviours and psychological outcomes. However, as claimed by Rosedale
(2007), it is important to consider how individuals perceive the experience of being lonely.
With this consideration in mind, isolation is an ‘objective’ state of being separate from others,
while loneliness is a ‘subjective’ isolation of individuals regarding their aspirations for social
relationships and what they actually have in terms of social and emotional relationships
(Peplau & Perlman, 1982). Researchers have proposed distinguishable positive and negative
experiences of solitude organized around three dimensions: (1) self-discovery, creativity and
problem-solving, (2) loneliness and diversion, (3) intimacy and spirituality (Long et al.,
2003). Considering the different experiences of solitude, social isolation may allow
individuals to grow, develop deeper connections and insight, and become more creative (Long
& Averill, 2003). As solitude affords freedom of spirit, and is often associated with a state of
boredom conducive to creativity (Farmer & Sundberg, 1986; Mann & Cadman, 2014), it may
facilitate self-reflection and contemplation (Koch, 1994) and foster creative thinking in
various domains (Simonton, 2000, 2004). Many great works of art, philosophy, literature,
science have emerged from solitude (Banerjee & Rai, 2020), and one part of the personality
of creators refers to a preference for solitude originating in childhood, and often leading to a
deliberate attempt to seek solitude (Ochse, 1990). Solitude was a prerequisite to being
creative, as it helps the individual to experience nonconformity and gather different ideas
needed to create (Tick, 1988). Similarly, Csikszentmihalyi (1997) found that adolescents who
could not tolerate being alone often failed to develop their creative talents because such
development usually relies on solitary activities. Additionally, it was shown that those who

spent about 30% of their waking time alone tended to show better psychological adjustment
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than those who were either never alone or spent a long time alone (Larson &

Csikszentmihalyi, 1978).

To date, research on the effects of social isolation has yielded contradictory findings
probably due to the relatively short isolation periods, but also to individual differences
promoting resilience. Thus, it is important to improve our knowledge of personality and
individual differences to enable people at risk during a forced and prolonged quarantine to be

identified.

The role of the preference for solitude and personality variables

Winnicott (1958) already suggested that the goal for individuals was not to overcome
solitude, but to learn to tolerate it. He found that people with a secure attachment style were
best able to benefit from solitude. Long et al. (2003) subsequently showed that experiences of
solitude may be positive or negative, depending on the context and a large number of
personality variables such as attachment style, neuroticism, low self-esteem, extraversion and
preference for solitude. According to Long et al. (2003), the Preference for Solitude Scale
(Burger, 1995) is “the only scale designed explicitly to measure individual differences in the
capacity for solitude” (p. 583). The preference to be alone is determined either as a means of
coping with social anxiety and shyness, or in order to liberate time for self-reflection and
pleasurable activities, notably creative ones (Burger, 1995). Most research has revealed that a
preference to spend time alone instead of with others is often associated with psychological
problems such as social anxiety and shyness (Leary, 1983), and poor social skills (Sloan &
Solano, 1984). Alternatively, the preference for solitude is also associated with positive
experiences such as privacy, relaxation, self-reflection, creativity and emotional regulation
(Long et al., 2003; Nguyen et al., 2018). Similarly, comfort with solitude and time spent alone

is sometimes related to well-being (Larson & Lee, 1996). Thus, experiences of solitude could
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be either negative or positive depending on the individual’s preference for solitude. During
lockdown, some people could have experienced isolation as a positive experience that
liberated them and led to enriching creative activities, while others may have perceived this
period as stressful, cutting them off from friends and family. A study among Italians in the
early phase of the COVID-19 outbreak demonstrated that depression and insecure-anxious

attachment style predicted deterioration in mental health (Moccia et al., 2020).

As the experiences of social isolation during lockdown could be affected by individual
differences, it is important to understand more clearly how people react to such a situation. In
this perspective, it seems necessary to extend research to: (1) examine individuals' reactions
to isolation according to their preference for solitude, (2) identify psychological profiles of
individuals at risk from social isolation during pandemic lockdowns, and (3) examine if
distinct personality profiles affect individuals’ mental health and creativity during lockdown,
that is to say being forced to stay at home.

Based on the literature, we expected that individuals characterized by high levels of
preference for solitude would be less at risk of negative effects of social isolation associated
with lockdown, i.e., less stressed, anxious and loneliness, and more creative. Because of their
relationships to the preference for solitude and mental health, the potential effects of Big Five

dimensions of personality were controlled in this study.

Method

Participants

Participants completed an anonymous online survey, after having read the written
consent form and explicitly agreeing to participate. There was no monetary or credit

compensation. The study was conducted in accordance with the Declaration of Helsinki, and
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was approved by the Ethics Committee of the University. The survey was shared via social
media from Avril 14" to Avril 29" 2020. A total of 438 participants living in metropolitan

France completed the survey.

Procedure

The self-report questionnaire was set up to collect sociodemographic variables (age,
gender, educational level and occupation), information on lockdown conditions (type of
accommodation, living alone or with family, and frequency of face-to-face and online
contacts), measures of preference for solitude and Big Five personality, measures of mental
health (anxiety, stress and feelings of loneliness), and creativity (divergent and convergent
creative thinking tasks). Participants were invited to answer the questionnaire in a quiet place
and alone. They filled in the questionnaire from the 29™ to the 44" day of the 55 days of the

first lockdown in France (M = 31.6, SD = 3.29).

Measures

The questionnaire was in French and was made up of very brief measures for use in
large online surveys which are known to have good validity and reliability across different

samples.

Preference for solitude. We used the Preference for Solitude Scale (PSS) (Burger,
1995; Cramer & Lake, 1998). The PSS was translated into French by two native French
speakers who were psychology experts. It was then back-translated by a professional
translator, and modifications were made in order to ensure that the meaning of the original
items remained similar to the translated version. This scale comprises 12 forced-choice
statements. One option reflects a preference for solitude (coded 1) and the other a preference

for being with other people (coded 0). Sample items include “I enjoy being around people vs I
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enjoy being by myself” and “Time spend alone is often productive for me vs Time spend
alone is often time wasted for me.” The global score of preference for solitude was calculated
from the sum of the 12 items. The factor structure of the PSS varied from one factor (Burger,
1995) to three factors (Cramer & Lake, 1998). We compared the one-factor model (y*(54) =
155, p <.001, TLI = .85, CFI = 0.88, SRMR = 0.05, RMSEA = .06), and the three factor-
model (y2 (51) = 81.4, p <.005, TLI = .95, CFI = 0.96, SRMR = 0.04, RMSEA = 0.04). If the
fit indices seem slightly better for the three-factor model, the adjustment of this model was
not better than the one-factor model (BICs = 5998 and 6054, respectively). Moreover, the
internal consistency of the three-factor model was not satisfactory for each subscale (Need for
solitude, a = 0.59; Enjoy for solitude, o = 0.67; Productivity during solitude, a = 0.61). Thus,
we used the one-factor structure as in Burger’s PSS scale (Burger, 1995) with a good internal

reliability (a = 0.76).

Big-Five personality. We used the French version of the 10-Item Personality
Inventory (TIPI) (Gosling et al., 2003; Storme et al., 2016). The TIPI is a very brief measure
of the Big-Five personality dimensions with 10 items for use in large surveys. It allows the
description of people’s behavioural tendencies based on five independent traits: Extroversion,
agreeableness, conscientiousness, emotional stability and openness to new experiences. Each
item of the TIPI consists of two descriptors, separated by a comma (e.g., ‘‘I see myself as
extraverted, enthusiastic’’). Each item was rated on a seven-point Likert scale ranging from 1
(disagree strongly) to 7 (agree strongly). Each of the five dimensions was based on the mean
of two items. The internal consistencies of Extroversion, Agreeableness, Conscientiousness,
Emotional stability and Openness were reported as 0.63, 0.32, 0.32, 0.64 and 0.42,
respectively. As in the original scale of the TIPI, internal consistencies of agreeableness and
conscientiousness subscales were not satisfactory. Moreover, we had a major problem of

distribution of data for two items of these dimensions (skewness and kurtosis values > +1 or -
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1, see Supplementary Data on our OSF project page). Thus, agreeableness and

conscientiousness dimensions were not used in further analyses.

Stress. We measured the perceived stress related to lockdown with a single item:
“How do you currently feel about this lockdown situation?”. Participants responded on a 10-
point scale ranging from 1 (not at all stressful) to 10 (very stressful). Higher scores revealed

that individuals were stressed by the home confinement.

Anxiety. We used the French short form of the Spielberger State-Trait Anxiety
Inventory (Gauthier & Bouchard, 1993; Marteau & Bekker, 1992). This scale is composed of
three items representing no anxiety and three items representing the presence of anxiety. All
items are rated on a four-point scale ranging from 1 (Almost never) to 4 (Almost always).
Factor analyses confirmed the one-factor structure of this scale, ¥*(9) =30.4,p < .001 (TLI =
97,CFI =0.98, SRMR = 0.03, RMSEA = .07) and the internal reliability was good (o =
0.85). A global anxiety score was calculated by the sum of six items (with three reversed
items) and the total score was multiplied by 20/6. According to Spielberger's (1983) manual, a
‘normal’ score is approximatively 34-36. Scores for people with diagnosed anxiety are

between 47 and 61.

Loneliness. We used the Three-Item Loneliness Scale (Hughes et al., 2004) adapted
from the R-UCLA Loneliness Scale (Russell et al., 1980). We used this short scale adapted
for phone or online surveys (sample item: “How often do you feel isolated from others?”).
Participants responded on a four-point scale coded 1 (never), 2 (rarely), 3 (sometimes) and 4
(often). The internal consistency of this scale is good (o = 0.71). Higher scores indicate a

feeling of loneliness.
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Creativity. Both divergent and convergent thinking processes have been identified in
the literature to measure creativity (Guilford, 1950). Divergent thinking is the ability to
generate ideas or solutions to a problem that does not have a right or wrong answer.
Convergent thinking is the ability to apply conventional and logical information search,
recognition and decision-making strategies to find creative solutions to a problem having a
correct answer. For example, solving an insight problem consists in finding the right and
original answer to the problem because the first and most obvious solution is often wrong.

With this distinction in mind, three different tasks were used to measure creativity.

The first was an idea-generation task measuring divergent thinking. It entailed
producing as many different ways as possible to use a cardboard box. The number of ideas
produced by each participant (fluency) was counted by two independent coders. As the
intercoder agreement was highly satisfactory (r = .97, p < .001), only the scores of the first

coder were used.

Two other creativity tasks were used to measure convergent thinking, both of them
requiring shifting one’s perception of a problem and viewing it from a new perspective to find
the solution (Dow & Mayer, 2004; Duncker, 1945). The first convergent thinking task
consisted of four insight problems (Webb et al., 2016), taken from prior studies and translated
into French (Beaty et al., 2014; DeYoung et al., 2008; Dow & Mayer, 2004; Michinov &
Michinov, 2020). A creativity score based on the number of correct answers to the task was
calculated from O to 4. The second convergent thinking task used four items of the Remote
Associates Test (Mednick & Mednick, 1967) which required finding one word that can be
associated with the three words proposed by means of synonymy, formation of a compound
word, and/or semantic association. For example, the words CREAM/SKATE/WATER are

associated with ICE by means of synonymy (ice = water), formation of a compound word
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(ice-cream) and semantic association (ice skate). A score of creativity based on the number of
correct answers was calculated from O to 4 (see Supplementary Material about insight tasks
on our OSF project page). The participants were asked whether they had been helped by

others while performing the creative thinking tasks.

Data analysis

Prior to analysis, preliminary assumption testing was conducted. We performed a
“median-absolute detection” analysis for detecting outliers (Leys et al., 2013). The test
revealed that eight participants had variation greater than 2.5 times the median absolute
deviation for the fluency score, suggesting that we had outliers. Hence, the final sample for all
analyses consisted of 430 participants. A sensitivity power analysis was conducted using
G*Power (Faul et al., 2007). The sample size gave us 95% power to detect effects of at least
Cohen’s /2= .05 for the linear multiple regression, .15 for the MANOVA, and .19 for the

ANOVA.

First, descriptive statistics and Pearson’s correlations were summarized. We used ¢
tests and ANOV As to examine the effects of sociodemographic characteristics and lockdown
conditions on the variables studied. Second, multiple regression analyses were conducted to
examine the relative contributions of preference for solitude and personality variables (i.e.,
emotional stability, extraversion and openness) on indicators of mental health (i.e., anxiety,
stress and loneliness) and indicators of creativity (i.e., divergent and convergent creative
thinking). To explore the data thoroughly, we used a person-centred approach to identify the
psychological profiles that best support lockdown. For this, a data clustering technique was
used. We conducted data grouping through a combination of hierarchical (using Ward’s
method) and non-hierarchical (i.e., K-means analysis) methods (Hair et al., 2010). As we used

some different scales with different score ranges, all variables included were Z-scored. This
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transformation allows the same metric properties to be shared for each variable, enabling a
reliable comparison. To determine whether potential risk profiles significantly differed on
preference for solitude and personality variables, multivariate analysis of variance
(MANOVA) were conducted. Finally, we examined the effects of the profiles on anxiety,
stress, loneliness and creativity measures with omnibus analysis of variance (ANOVAs).
Post-hoc tests were corrected for multiple comparisons with Bonferroni procedure when
appropriated.

The data analyses were performed using Jamovi (Jamovi Project, 2020) and the

‘Machine Learning’ module (Clustering) of the JASP software (JASP Team, 2020).

Results

Characterization of the sample

Sociodemographic characteristics and participants’ living arrangements are presented
in Table 1. The majority of participants were females, relatively young, with a fairly high
level of education, one half were employed and the other half were students, they lived either
in a house or a flat with outdoor access, and more than half lived in a family with children.

They have more online social contacts than face-to-face social contacts outside the home.

Effects of sociodemographic characteristics and living arrangements on study variables

We did not observe any effect of sociodemographic characteristics or participants’
living conditions on the study variables, except for gender. Women reported higher levels of
stress, #(426) = 3.57, p < .001, d = 0.40, anxiety, #(426) = 4.52, p < .001, d = 0.50 and
emotional stability, #(426) =-6.39, p <.001, d = 0.71, and they produced more ideas than men

in the idea-generation task, #(425) = 2.39, p = .02, d = 0.27. Conversely, the preferences for
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solitude and introversion were higher among men than women, #426) = -2.09, p = .037,d =

0.23 and #426) =2.37, p = .018, d = 0.26 respectively.
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Table 1

Sociodemographic characteristics and participants’ living arrangements

Gender Women 74.7%
Men 24.9%
Gender diverse 0.5%
Age M=279
SD=11.6
Min=17
Max =175
Occupational activities Students 48.8%
Employed 42.3%
Unemployed 8.8%
Level of education Lower level than Baccalaureate 6%
Baccalaureate 24.4%
Bachelor degree 50%
Master’s or higher level 16.1%
Type of accommodation House 55.4%
Flat 19.5%
Semi-detached house 25.1%
Access outdoor 82.4%
Social context of living Family with children 53%
With a partner 25.1%
Flat-sharing 11.2%
Alone 10.7%
Number of people living at home M=3.06
SD=1.40
Min=0
Max =38
Social Contacts Face-to-Face M=227
Online M=451

Note. For frequency of social contacts, participants responded on a five-point scale from 1

(never) to 5 (several times a day).
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Descriptive statistics and correlations between study variables

Means and standard deviations for study variables and bivariate correlations are
presented in Table 2. For the whole sample, the mean stress and loneliness levels were
moderate, while the mean anxiety level was significantly higher than the ‘normal’ value (34-
36), #429) = 11.9, p < .001 (one-sample ¢ test), suggesting a detrimental effect of the
lockdown on anxiety. It also appeared that the three indicators of mental health (anxiety,
stress and loneliness) were positively correlated. The measures of creativity were positively
correlated to each other, except for fluency and RAT scores (measuring divergent and
convergent thinking, respectively). The preference for solitude was negatively associated with
stress, anxiety and loneliness, suggesting that individuals who preferred solitude reported
better psychological reactions to lockdown. The preference for solitude was also positively
correlated with RAT scores. Finally, emotional stability was negatively correlated with scores

of stress, anxiety, loneliness and fluency. Openness was positively correlated with fluency.
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Table 2

Descriptive statistics, reliabilities and correlations between measures

1 2 3 4 5 6 7 8 9 10
1. Stress -
2. Anxiety 0.72%%* (.86)
3. Loneliness 0.42%%* 0.45%%* (71)
4. Pref. Solitude -0.11* -0.11* -0.30%** (.76)
5. Extraversion 0.01 0.02 0.09 -042 (.63)
6. Emotional Stability -0.33#%* -0.51%%%* -0.28#%* 0.00 0.02 (.64)
7. Openness -0.04 0.02 0.02 -0.01 0.22%%* -0.02 (42)
8. Fluency -0.02 0.02 -0.07 0.06 0.01 -0.12* 0.11* -
9. Perf. Insight Problem -0.09 -0.03 -0.06 0.06 -0.03 0.05 0.02 0.15%* -
10. Perf. Insight RAT -0.06 -0.04 -0.08 0.12* -0.05 0.09 -0.05 0.05 0.33%%* -
Mean 438 43 5.71 5.78 4.10 4.20 498 5.15 1.98 1.37
SD 2.39 13.8 1.86 2.90 1.51 1.66 1.24 2.66 1.15 1.03
Min. value 1 20 3 0 1 1 1.5 0 0 0
Max. value 10 80 12 12 7 7 7 13 4 4

Note. The Internal consistency coefficients (Omega coefficients) are on the diagonal. *p < .05, **p <.01, ***p <.001. N = 430. SD= Standard

deviation.
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Multiple regression analyses

To analyse the respective effects of the preference for solitude and personality
variables on mental health and creativity, multiple regression analyses were performed with
personality dimensions and gender as control variables (see Table 3). Results showed that the
gender variable did not explain any measures when the preference for solitude and personality
variables were entered in the regression. Mental health (stress, anxiety and loneliness) was
negatively associated with the preference for solitude and emotional stability scores. For
creativity, RAT scores were positively linked to preference for solitude, and fluency scores

were related to openness.



SOCIAL ISOLATION DURING COVID-19 AND PERSONALITY PROFILES 19

Table 3
Multiple regression to test the relative contribution of demographic and personality variables

on stress, anxiety, loneliness and creativity measures

95% Confidence Interval Standardized t n?
coefficient
Lower bound  Upper bound beta

Stress 13
Gender -0.92 0.12 -0.07 -1.50
Pref. for solitude -0.54 -0.07 -0.13 -2.55%%
Extraversion -0.35 0.14 -0.04 -0.83
Emotional stability -0.96 -0.51 -0.31 -6.46%%*
Openness -0.33 0.11 -0.04 -1.01
Anxiety 30
Gender -4.77 0.75 -0.06 -1.43
Pref. for solitude -2.85 -0.32 -0.11 -2.47%%*
Extraversion -1.73 0.86 -0.03 -0.66
Emotional stability -7.89 -5.51 -048 -11.08%**
Openness -1.02 1.31 0.01 0.24
Loneliness A7
Gender -0.22 0.57 0.04 0.85
Pref. for solitude -0.79 -042 -0.32 -6 .57%**
Extraversion -0.26 0.11 -0.04 -0.82
Emotional stability -0.72 -0.38 -0.29 -6.29%%%
Openness -0.13 0.21 0.02 0.48
Fluency 04
Gender -1.17 0.04 -0.09 -1.83
Pref. for solitude -0.13 043 0.06 1.06
Extraversion -0.30 0.27 -0.00 -0.11
Emotional stability -0.51 0.01 -0.09 -1.86
Openness 0.03 0.54 0.11 2.19%
Perf. Insight Problems 005
Gender -0.26 0.28 0.00 0.08
Pref. for solitude -0.07 0.17 0.04 0.79
Extraversion -0.14 0.11 -0.02 -0.28
Emotional stability -0.06 0.17 0.05 0.89
Openness -0.09 0.13 0.02 0.32
Perf. Insight RAT 03
Gender -0.35 0.12 -0.05 -0.95
Pref. for solitude 0.02 0.24 0.13 2.39%
Extraversion -0.11 0.12 0.00 0.09
Emotional stability -0.00 0.20 0.10 1.92
Openness -0.15 0.05 -0.05 -0.98

Note. Gender was added to the model as a first step (Model 1), and preference for solitude and
personality dimensions were introduced in a second step (Model 2). Since gender introduced earlier
was not significant, the final model considered is the full model.

p < 05.%5p < 01. **%p < 0001.
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Cluster analysis

The first hierarchical cluster analysis (Wards’ method) was performed on the four
standardized scores of the preference for solitude and personality variables (i.e., extraversion,
emotional stability and openness). The dendrogram analysis suggested the suitability of a 3-

cluster solution (see Figure 1).

Figure 1

Dendrogram from a hierarchical cluster analysis

L e O 1

Inspection of the Silhouette plot showed that the silhouette coefficient was highest when k
= 3, suggesting that this was the “optimal” number of clusters. The second highest silhouette
coefficient corresponded to k=4. We then compared three solutions (k =1, k=2 and k =4) to
form clusters with k-means analysis. The profile analysis identified three profile subgroups as
the best solution (see the Supplementary data 2 on our OSF project page). The three-profile
subgroup model (3-class solution) fits the data significantly better than the two-class solution
and as well as the four-class solution considering the smaller BIC and AIC. The increment in
model fit of the four-group model from the three-group model was not statistically significant.
Thus, only the three-profile solution was retained for subsequent analyses because it was

parsimonious and each profile accounted for >10% of the participants (Hair et al., 2010).

Figure 2 describes the three personality profiles finally retained. Profile 1 was labelled

“Affiliation” and was characterized by low preference for solitude, a high level of
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extraversion, a high level of emotional stability and a moderate level of openness. It
concerned 42.1 % of the sample. Profile 2, named “Emotionally Stable Lonely”, was
represented by high levels of preference for solitude and emotional stability, a low level of
extraversion, and a moderate level of openness. This profile concerned 34.2 % of the sample.
Profile 3, named “Emotionally Unstable Lonely”, was characterized by moderate levels of
preference for solitude and extraversion, a low level of emotional stability, and a high level of
openness. It concerned 23.7% of the sample. A Chi-square analysis showed that gender was
not equally distributed across the three profiles, y2 (2, N = 428) = 22.7, p <.001, ¢= .23.
Females were over-represented in Profile 1 “Affiliation” and Profile 3 “Emotionally Unstable

Lonely”. The cluster characteristics are shown in the Supplementary data on our OSF project

page.

Figure 2

Three profiles based on personality variables

m Profile 1- Affiliation Profile Profile 2- Emotionally Stable Lonely Profile Profile 3- Emotionally Unstable Lonely Profile

z-standardized means
(=]
nN
o

Preference for solitude Extraversion Emotional stability Openness
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A MANOVA was conducted with cluster membership as the independent variable and
the four personality variables as dependent variables. The overall model was significant,
revealing that each personality variable appeared to vary significantly between clusters
(Wilks A = .24, F(8, 848)= 112, p <.0001, #*>= .513). Post-hoc tests revealed significant
differences between the three profiles with regard to the preference for solitude and emotional
stability. Profiles 1 and 2 did not differ with regard to openness, and profiles 1 and 3 did not

differ with regard to extraversion (see Table 4).

Then, to identify a profile of individuals at risk during a period of lockdown,
ANOVAs were conducted with cluster membership as the independent variable and mental
health and creativity measures as dependent variables. With regard to mental health measures,
results showed significant differences between the three clusters for stress, anxiety and
loneliness scores. Post-hoc tests showed that the individuals with an “Emotionally Unstable
Lonely” profile reported more stress and higher anxiety levels than the two other profiles.
Interestingly, it also appeared that the lower levels of loneliness reported concerned the
individuals with an “Emotionally Stable Lonely” profile with high levels of preference for
solitude and emotional stability. As regards the effects of clusters on creativity, results
showed significant differences between two profiles: higher scores for the RAT tests were
found for individuals with an “Emotionally stable Lonely” profile than for those with an
“Emotionally Unstable Lonely” profile. Conversely, individuals with an “Emotionally
Unstable Lonely” profile characterized by a high level of openness to experiences produced
significantly more ideas than those with an “Emotionally stable Lonely” profile. No

difference between the three profiles was found for performance on the insight problems.
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Table 4

Mean differences and Standard Deviations (SD) in study variables among the three profiles

Profile 1 Profile 2 Profile 3

Mean (SD) Mean (SD) Mean (SD) F p n?
Personality variables
Preference for solitude 3.74*(1.92) 7.84°(2.24) 6.43¢(2.80) 139.08 <.001 39
Extraversion 4.73%(1.35) 3.04°(1.11) 4.49*(1.48) 73.27 <.001 26
Emotional Stability 4.36%(1.37) 5.24°(1.31) 242°(1.02) 150 <.001 A1
Openness 4.74*(1.07) 4.74*(1.49) 5.73%(0.71) 27.53 <.001 11
Outcomes variables
Stress 4.35%(2.28) 3.86*(2.15) 5.18%(2.67) 8.62 < .001 04
Anxiety 43.00°* (13.2) 38.2°(11.9) 499°¢<(14.7) 22.6 <.001 .10
Loneliness 5.90*(1.84) 5.17° (1.56) 6.16% (2.12) 114 <.001 05
Fluency 5.17*(2.69) 4.78*(2.56) 5.66® (2.68) 3.39 035 02
Perf. Insight Problems 2.10 (1.10) 1.92 (1.22) 1.83 (1.12) 2.09 13 009
Perf. Insight RAT 1.352(1.01) 1.52%(1.09) 1.19%(0.96) 3.20 043 02
% of Female 79% 61.9% 87% 22.7 .001 -

Notes. Profile 1 = Affiliation Profile; Profile 2 = Emotionally Stable Lonely Profile; Profile 3 = Emotionally Unstable Lonely Profile.

Gender is coded as 1 = Male, 0 = Female (Chi-square analysis). Different subscripts in a row indicate significant differences.
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Discussion

The COVID-19 outbreak required people to drastically reduce social contacts by staying
at home. Although prior research suggested that social isolation affects mental and physical
health (Brooks et al., 2020; Taylor et al., 2008), it was expected that the reactions may vary
depending on individuals. Recent research has begun to explore the effects of
sociodemographic or individual difference variables on vulnerability to social isolation (Liu et
al., 2020; Moccia et al., 2020; Roychowdhury, 2020). The present study aimed to examine the
relationships between personality variables (Preference for the solitude and Big Five
dimensions), individuals’ mental health and creativity during the first forced long period of
lockdown in France. Moreover, this study aimed to identify a personality profile susceptible

to influence individuals’ mental health and creativity during lockdowns.

The results reveal, on the one hand, that the overall sample showed an average anxiety
state that was higher than the normal reference value, suggesting population concern about the
quarantine, in line with other studies during disease epidemics (Brooks et al., 2020; Taylor et
al., 2008). On the other hand, perceived stress and loneliness associated to lockdown were
moderate. Similar results were observed for online surveys conducted on the Chinese and
Italian population during the COVID-19 outbreak (Liu et al., 2020; Moccia et al., 2020). This
may be due to the still relatively short exposure period of the epidemic, and also to individual
characteristics promoting resilience. The present results suggest the existence of specific
profiles of individuals at risk during a period of lockdown. Firstly, although we observe that
women generally tend to report more stress and anxiety than men during epidemic diseases
(Liu et al., 2020; Taylor et al., 2008), this gender effect disappeared when individual
differences related to the preference for solitude and personality variables were considered, as

shown by the multiple regression.
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The main findings of this study reveal the existence of three personality profiles:
individuals who preferred affiliation (“affiliative), individuals who were emotionally stable,
introverted, and preferred solitude to having positive experiences (‘“Emotionally Stable
Lonely”), and individuals who were unstable emotionally and preferred solitude to cope with
social anxiety (“Emotionally Unstable Lonely”). These results provide further support to
previous studies showing both positive and negative experiences of solitude (Larson & Lee,
1996; Long et al., 2003), as well as the existence of two profiles of preference for solitude
(Burger, 1995). Moreover, interestingly, this study reveals that these personality profiles
affected the mental health of individuals during lockdown. Thus, perceived stress and anxiety
were higher among people with a need for affiliation and in those with an emotionally
unstable preference for solitude. By contrast, emotionally stable individuals, who were
introverted and preferred solitude, experienced less loneliness than the other two profiles. As
expected, individuals tolerated the social isolation of lockdown differently. Similarly, the
individuals who preferred solitude for positive reasons, were more creative for one of the two
convergent creative thinking tasks, the Remote Associates Test, during the experience of
lockdown than the other personality profiles. However, individuals with an “Emotionally
Unstable Lonely” profile with openness to experience, performed better for divergent creative
thinking tasks. As convergent thinking tasks such as RAT require introspection and self-
reflection, individuals with an “Emotionally Stable Lonely” profile characterized by high
introversion were more creative on these tasks. This result is in line with studies suggesting a
relationship between introversion and creativity (Bowker et al., 2017; Csikszentmihalyi,
1997; Feist, 1998). According to Feist (1998), the most creative people are those who are
introverted and who are comfortable working in solitary (and social isolation) situations in
which they can focus attention inward. However, it is worth noting that there is no significant

effect on performance to insight problems (see also Karwowski et al., 2020). Conversely, as
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divergent thinking tasks require open-mindedness and getting out of the box, individuals with
an “Emotionally Unstable Lonely” profile characterized by high openness were more creative
on these tasks. This result is in line with research that shows that openness to experiences has
been closely related to creativity, and specifically to divergent thinking (Coursey et al., 2018;
King et al., 1996; McCrae, 1987). In using ‘objective’ creativity measures, our results
complete a recent study revealing that everyday creativity subjectively measured by an online
questionnaire increased during the first lockdown in France (Mercier et al., 2021). Taken
together, these findings demonstrated that experience of solitude during lockdown may have

different benefits or costs according to the personality profiles.

Limitations

This study is not without limitations. First, the cross-sectional study used a
correlational design that does not allow for causal relationships to be identified. A
longitudinal design would have been interesting, but we could not use this design since the
duration of the lockdown period was not known at the beginning of the study. Secondly, this
study involves a sample that may not be representative of the worldwide population. Due to
demographic characteristics of the sample, and notably a greater proportion of women,
relatively young respondents and participants with higher-than-average levels of education, it
is possible that there could have been a response bias in the data. As in other studies, the high
proportion of women may be due to their greater interest and participation in such online
studies (Taylor et al., 2008). However, the characteristics of our sample may be a strength as
the effects of social isolation have mainly been focused on the elderly and vulnerable groups.
Finally, the geographical area restricted to France also limits the generalizability of the results

to other countries where strict lockdown was imposed.



SOCIAL ISOLATION DURING COVID-19 AND PERSONALITY PROFILES 27

Conclusion

This study contributes further to the investigation of individual differences when
facing strict lockdown over a long period (Moccia et al., 2020). The present findings revealed
that individuals’ preference for solitude, emotional stability, extraversion and openness to
new experience may help to predict mental health and creativity in a forced prolonged
lockdown period. These results echo with recent studies that have recommended offering
interventions and activities to individuals to deal with the social isolation caused by lockdown
(Brooks et al., 2020; Roychowdhury, 2020). Thus, specific activities matching each
personality profile could be proposed. For example, social support using a telephone support
line or social media could be proposed to individuals with an “Affiliative” profile; activities
that require attention to details could be appropriate for “Emotionally Stable Lonely”
individuals; distractive or open mind activities may lead “Emotionally Unstable Lonely”
individuals to thrive in solitude. These recommendations are in line with those of the World
Health Organization (2020), “during times of stress, pay attention to your needs and feelings.
Engage in healthy activities that you enjoy and find relaxing” (p.5). To finish, this study has
the merit of going further than previous studies which highlighted the need to take into
account the vulnerabilities of certain communities or groups (women experiencing domestic
violence, people with disabilities, people of colour, homeless, refugee, etc.) (Bu et al., 2020;

Roychowdhury, 2020).
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