
fpsyg-13-862987 May 9, 2022 Time: 9:34 # 1

ORIGINAL RESEARCH
published: 09 May 2022

doi: 10.3389/fpsyg.2022.862987

Edited by:
Susana Llorens,

University of Jaume I, Spain

Reviewed by:
Ilaria Setti,

University of Pavia, Italy
Peter Graf,

University of British Columbia,
Canada

*Correspondence:
Estelle Michinov

estelle.michinov@univ-rennes2.fr

Specialty section:
This article was submitted to

Organizational Psychology,
a section of the journal
Frontiers in Psychology

Received: 26 January 2022
Accepted: 31 March 2022

Published: 09 May 2022

Citation:
Michinov E, Ruiller C, Chedotel F,
Dodeler V and Michinov N (2022)

Work-From-Home During COVID-19
Lockdown: When Employees’

Well-Being and Creativity Depend on
Their Psychological Profiles.
Front. Psychol. 13:862987.

doi: 10.3389/fpsyg.2022.862987

Work-From-Home During COVID-19
Lockdown: When Employees’
Well-Being and Creativity Depend on
Their Psychological Profiles
Estelle Michinov1* , Caroline Ruiller2, Frédérique Chedotel3, Virginie Dodeler1 and
Nicolas Michinov1

1 Laboratory of Psychology: Cognition, Behavior and Communication (LP3C, UR 1285), Department of Psychology,
University of Rennes, Rennes, France, 2 Laboratory CREM (UMR CNRS 6211), Graduate School of Management, University
of Rennes, Rennes, France, 3 Laboratory GRANEM (UR 7456), Graduate School of Management, University of Angers,
Angers, France

With the COVID-19 pandemic, governments implemented successive lockdowns that
forced employees to work from home (WFH) to contain the spread of the coronavirus.
This crisis raises the question of the effects of mandatory work from home on
employees’ well-being and performance, and whether these effects are the same for all
employees. In the present study, we examined whether working at home may be related
to intensity, familiarity with WFH, employees’ well-being (loneliness at work, stress, job
satisfaction, and work engagement) and creativity (‘subjective’ and ‘objective’). We
also examined whether the psychological profile of employees, combining preference
for solitude and associated personality variables from the Big Five, may influence the
effects of WFH. The data were collected via an online survey from November 13th to
December 15th 2020 among 946 employees from various organizations during the
second lockdown in France. In addition to identifying two distinctive psychological
profiles for employees having to WFH, results revealed that those with a “Solitary”
profile reported higher loneliness at work, higher levels of stress, and lower levels of
job satisfaction and work engagement than those with an “Affiliative” profile. It was also
found that employees with a “Solitary” profile perceived themselves as less creative and
produced objectively fewer ideas than individuals with an “Affiliative” profile. The present
study suggests the necessity to distinguish the profiles of teleworkers and to offer a
stronger support for the less affiliative employees when working from home.

Keywords: COVID-19, work-from-home, well-being, creativity, preference for solitude, big-five dimensions

INTRODUCTION

The COVID-19 pandemic has caused unprecedented challenges to health systems and the global
economy. Companies and institutions have had to change their work organization requiring
employees to adapt quickly to new constraints. The rules of social distancing and the successive
lockdowns put in place by governments in different countries have obliged employees to work
at home. For the first time in modern history, employees had to telework every day from home,
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without being prepared for it, without specific arrangements
or formal contracts from their companies. During the COVID-
19 pandemic, “remote working has become the “new normal”
almost “overnight” (Wang et al., 2021, p. 17), forcing people
to work from home without taking into consideration their
preferences, abilities, personality, and the nature of their
jobs (Wang et al., 2021). The COVID-19 pandemic, and the
related lockdowns, are thus a novel home-based work context
that differs from literature studies on the effects of telework
before the pandemic.

As previously defined by Taskin and Devos (2005),
teleworking normally refers to carrying out a professional
activity, partly and sometimes fully at a distance and requiring
the use of information and communication technologies (Allen
et al., 2015; Vayre, 2019). To the extent that it breaks with a
certain unity of time, place and action, telework involves a
qualitative shift away from traditional forms of centralized
social organization and toward a more diffuse, fragmented and
emergent set of social relations (Ajzen and Taskin, 2021). The
nature of teleworking during the pandemic and containment
periods was different from this previous definition of telework
before COVID-19. Working from home (WFH) during the
COVID-19 pandemic was an enforced decision obliging a
significant proportion of the working population to work at
home extensively (e.g., full-time during the first lockdown).
Employees had to comply with governmental restrictions to
limit the risk of infection or spread of coronavirus. They had
little time to plan and prepare the telework, they may have had
a restricted physical workspace at home and taken on multiple
roles, and this was combined with restricted freedom to travel
and limitations on social contacts (de Macêdo et al., 2020;
Waizenegger et al., 2020). Some authors refer to this new form
of teleworking as “Mandatory Work From Home” (Kniffin et al.,
2021, p. 65).

As the COVID-19 pandemic has required mandatory WFH
solutions to be adopted massively, some scholars recently began
to conduct empirical studies to understand the effects of WFH
on employees’ job satisfaction, performance, and well-being
(Galanti et al., 2021; Graham et al., 2021; Guler et al., 2021;
Stempel and Siestrup, 2022). The first findings show that not
all remote workers are the same, pointing out differences such
as demographic variables (Pathak et al., 2021) or remote work
acceptance and beliefs (Donati et al., 2021), which highlights
the need to improve understanding of the different WFH
experiences or profiles.

While remote work can benefit employees regarding a number
of behaviors such as work flexibility, time saving and reduction
in transportation time, its impact on creativity has been up for
debate because WFH likely offers fewer opportunities to talk with
colleagues and stimulate creative thinking, for example to find
novel ideas to conduct an organizational project. The originality
of this research is to focus not only on the employees’ job
satisfaction and well-being during WFH, but also on ‘subjective’
and ‘objective’ creativity. Indeed, some recent research has
highlighted that there is a positive relationship between creativity
and individuals’ well-being, considering creativity as a useful
strategy to cope with the COVID-19 pandemic (Tang et al., 2021).

To our knowledge, no research has examined extensively
teleworkers’ creativity during lockdown, except in a recent study
measuring ‘subjective’ professional creativity through self-report
measures by a questionnaire (Mercier et al., 2021). It revealed
no differences on ‘subjective’ creativity among teleworkers during
lockdown compared to employees who continued to work at their
usual worksite. This led us to focus on the role of creativity,
and to conduct a study to fill the aforementioned research
gaps by administrating an online survey from November 13th
to December 15th 2020 among 946 employees from various
organizations working at home during the second lockdown in
France. The present study aimed to examine whether employees’
well-being and creativity in a WFH context during the second
lockdown would depend on their psychological profiles, and not
only on demographics or the WFH experience. In such a context,
some employees can be considered at risk depending on their
preference for solitude and personality variables related to the Big
Five dimensions.

The Effects of Telework on Employees’
Well-Being and Performance
The literature on the effects of telework outside the COVID-
19 pandemic has revealed contradictory findings on employees’
well-being and job performance, either positive or negative
(Gajendran et al., 2015; Boell et al., 2016; Charalampous
et al., 2019; Golden and Gajendran, 2019; Vayre, 2019; Wang
et al., 2019, 2020). Some studies have examined the positive
effects of telework and identified that teleworkers are less
interrupted and have more concentration on the task (Vittersø
et al., 2003; Windeler et al., 2017), and all these factors
contribute to increased job satisfaction, employees’ well-being
and job performance (Gajendran et al., 2015; Delanoeije and
Verbruggen, 2020). It can be noted that studies on the effects
of telework have focused mainly on well-being and very
few on performance. In a field study (Vega et al., 2015),
teleworking was also found to have positive implications on
‘objective’ creativity (e.g., finding an innovative solution in the
context of urban development). Similarly, in an experiment
aiming to examine differences of performance between repetitive
and creative tasks performed remotely, Glenn Dutcher (2012)
showed that teleworkers increased their performance in creativity
tasks only (e.g., finding as many unusual uses for ordinary
objects as possible). Some explanations have been provided as
to why employees are creative in remote working, such as
greater concentration on the tasks (Biron and van Veldhoven,
2016), and thinking alone and independently, two necessary
conditions for producing novel ideas (Nouri et al., 2015).
Teleworking also increases the employee’s sense of control
over their working time, with greater flexibility in the way
they organize their work (Kossek et al., 2006), less travel time
and thus overall a better work-life balance (Golden et al.,
2008; Anderson et al., 2015; Grant et al., 2019). The sense of
autonomy is higher and increases motivation, organizational
commitment, and job satisfaction (Charalampous et al., 2019;
Grant et al., 2019). Overall, telework can be seen more as a
resource, both for the company to support job performance
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(Gajendran and Harrison, 2007), and for the workers to enhance
their work engagement (Masuda et al., 2017) and well-being
(Anderson et al., 2015).

Other studies have examined the negative effects of telework,
and at least three risk factors for employees have been identified.
Firstly, it increases pressure on teleworkers regarding constant
connectivity and responsiveness. It results in intensifying work,
distracting from the family members and creating work-family
conflict (Hammer et al., 2005; Allen et al., 2015; Derks et al.,
2016; Grant et al., 2019). Telework can also lead to higher
stress and depression (Song and Gao, 2020; Afonso et al., 2021),
technostress (Suh and Lee, 2017; Vayre and Vonthron, 2019;
Ghislieri et al., 2022), or workaholism (Vayre, 2019; Song and
Gao, 2020). Secondly, due to a greater physical distance from
teamwork, a feeling of social isolation, alienation and loneliness
can emerge (Zhou, 2018; Charalampous et al., 2019). The need-
to-belong theory (Baumeister and Leary, 1995) can explain how
teleworkers’ physical and psychological isolation may reduce
their affective connections to their coworkers (Wang et al., 2020).
There can also be a lack of support and visible leadership, and
there may be less social interaction when isolated and detached
from the workplace. The perceived distance of teleworkers from
their team can have a negative impact on performance and
can increase job dissatisfaction (Golden et al., 2008; Ozcelik
and Barsade, 2018). Remote employees should initiate frequent
communications with their coworkers, and organizations have
to provide adequate social support by providing an enabling
organizational context (Ruiller et al., 2019). However, although
remote workers perceive themselves as having more autonomy
and more flexibility thus reducing their stress, at the same time,
they can feel socially isolated and disconnected from their peers
and supervisors, leading to an ambivalent impact on well-being
(Ruiller et al., 2019; Pulido-Martos et al., 2021). Finally, another
risk of telework concerns the difficulty for the teleworker to find
his or her own work organization and to motivate himself or
herself in the absence of formal teamwork. The use of information
and communication technologies also leads to counterproductive
behavior, such as cyberslacking, i.e., the voluntary use of the
Internet for non-work-related purposes during working hours
(O’Neill et al., 2014b).

To summarize, the effects of telework on employees seem to
be inconsistent or even divergent. Several factors can explain
the inconsistent effects of telework (Oakman et al., 2020): the
intensity of telework, characteristics of the telework environment,
the nature of work (e.g., task interdependence, autonomy),
the organizational culture and leadership management, the
technical and social supports (e.g., supervisor support, colleagues
support), social relationships external to work (e.g., family
support, friends support) and the nature of outcomes studied
(e.g., job satisfaction, mental health, self-rated or objective
performance, productivity or creative performance). As the
COVID-19 pandemic imposed telework on all, it also seems
important to know the profiles of teleworkers, notably to identify
those at risk, in order to manage better the implementation
of WFH. To date, we ignore which psychological profiles
of employees benefit or suffer from teleworking. Individual
differences or personality characteristics of teleworkers could

contribute to explaining the inconsistent effects observed, as “one
size does not fit all” (Charalampous et al., 2019, p. 69).

The Moderating Role of Individual
Differences
Although most studies have focused on situational or
organizational variables that influence the effects of telework,
some research has tried to identify individual differences that
might influence the acceptability and the effects of telework
on employees’ well-being and performance (Allen et al., 2015;
Anderson et al., 2015; Donati et al., 2021; Wang et al., 2021).

Concerning the effects of personality traits on employees’
well-being during telework, some personality variables related
to the Big Five, such as agreeableness, openness to experience,
or consciousness appear to be positively related to telework
acceptability and employees’ well-being, while mixed-results were
found for extraversion and neuroticism. A high level of openness
to experience would thus moderate the positive correlation
between telework and positive emotions, making it more
pronounced (Anderson et al., 2015). The authors explain this by
the creative, curious, eager for novelty and change aspects of this
personality type, which would allow employees to cope better
with the many adaptations and flexibility that telework requires
(Anderson et al., 2015). During WFH conscientious people
are able to set non-immediate goals, and are well organized,
self-disciplined and autonomous at work (Wilmot et al., 2019;
Kniffin et al., 2021). Concerning the effects of extraversion and
neuroticism traits on employees’ well-being during WFH, the
findings are not consistent. In general, extraversion is associated
with lower work-stress and higher job satisfaction (Udayar et al.,
2020). Thus, individuals who are more sociable and attracted
to developing relationships with others tend to report more
adaptability to telework and less deleterious effects of social
isolation (O’Neill et al., 2009; Anderson et al., 2015; Wilmot
et al., 2019). Recent studies during the COVID-19 pandemic
revealed that extraversion is associated with more active seeking
of socioemotional support and adaptative strategies of coping
(Volk et al., 2021). On the contrary, a study conducted in
Norway with police officers did not find a significant association
between extraversion and general satisfaction with the home-
office arrangement (Langvik et al., 2021). Another study with
Canadian adults recently showed that both higher neuroticism
and extraversion scores were associated with high levels of stress
during the pandemic (Liu et al., 2021). In a recent longitudinal
study, Entringer and Gosling (2021) showed that loneliness
increased significantly compared to pre-pandemic levels, and
to a greater extend for women and younger people, but also
for extraverted, neurotic and conscientious individuals. Thus,
the effects of extraversion on the acceptability of WFH and its
effects on employees’ mental health need further investigation.
Concerning the effects of neuroticism on teleworkers’ well-
being, the results are also inconsistent. Some studies suggest
that the deleterious effects of telework on mental health are
greater with higher levels of neuroticism (Wilmot et al., 2019).
Employees who are more emotionally stable are more able to
establish good interpersonal relationships with others and to
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capitalize on positive emotions. By contrast, other studies suggest
that individuals high on neuroticism reported positive attitudes
toward remote work (Clark et al., 2012), possibly because they
saw this as an opportunity to exert less effort and as a way to avoid
difficult relationships with others in the workplace. Thus, studies
on the effects of personality traits on attitudes to telework and on
employees’ well-being do not always give consistent results.

Concerning the effects of personality traits on employees’
performance during telework, very few studies have investigated
the influence of certain personality traits or individual differences
(O’Neill et al., 2009; Allen et al., 2015; Wang et al., 2021).
However, these studies have generally not focused on ‘objective’
performance of employees, or notably on creativity, except
in recent studies conducted during the COVID-19 pandemic
which reveal that personality and individual difference related
to the preference for solitude (Burger, 1995) may moderate
the effects of social isolation on performance on creative tasks
during lockdown (Michinov and Michinov, 2021). In a study
carried out in France during the first lockdown, Michinov and
Michinov (2021) showed that the level of loneliness, stress
and anxiety varied according to the level of preference for
solitude and certain traits related to the Big Five (extraversion,
neuroticism, openness). Individuals with an “Affiliative” profile
(i.e., individuals with low preference for solitude, extraverted
and emotionally stable) as well as an “Emotionally Unstable
Lonely” profile (i.e., individuals with high levels of neuroticism
and openness, and moderate level of extraversion) expressed
high stress and anxiety during lockdown, and the latter
generated a greater number of creative ideas than the former.
By contrast, those with an “Emotionally Stable Lonely” Profile
(i.e., individuals with a high level of preference for solitude,
low levels of extraversion and neuroticism) expressed a lower
level of loneliness during lockdown and performed better on
a creativity task requiring a correct solution to be found
through insight. However, these data have been observed on
the general population, and deserve to be studied on a specific
population of teleworkers.

Objective of the Study and Hypotheses
Thus, it appears that not all people are equal when faced with
social isolation and distance from peer groups, whether friendly
or professional groups. Moreover, prior studies were conducted
with individuals from the general population and did not
specifically examine a sample of employees working from home
during the COVID-19 pandemic. In this perspective, it seems
necessary to extend research to: (1) examine the relationships
between the intensity and familiarity with telework, employees’
well-being, employees’ creativity and personality variables; (2)
identify psychological profile of employees at risk from social
isolation during mandatory WFH, and (3) examine if distinct
personality profiles affect employees’ well-being and creativity
during mandatory WFH.

Based on research demonstrating the moderating role
of personality variables on acceptability of telework and
performance (O’Neill et al., 2009; Allen et al., 2015; Anderson
et al., 2015; Donati et al., 2021; Wang et al., 2021), and the role
of personality variables and individual differences on individuals’

mental health and creativity during lockdown (Entringer and
Gosling, 2021; Götz et al., 2021; Liu et al., 2021; Michinov
and Michinov, 2021; Volk et al., 2021), we expected that
personal characteristics of teleworkers would affect well-being
and creativity during mandatory WFH. More specifically, we
could expect the effects of WFH to be related not only to
the characteristics of WFH (experience or intensity) but also
to teleworkers’ psychological profiles based on their preference
for solitude and personality variables related to the Big Five
dimensions (Hypothesis 1). Although it is difficult to determine
a priori the psychological profiles that can emerge from a
sample of teleworkers, based on a recent study by Michinov and
Michinov (2021) on a wider population than those of employees,
we could expect that “Affiliative” and “Emotionally Unstable
Lonely” individuals should express higher loneliness at work and
stress, but less job satisfaction and work engagement, and the
latter should produce a greater number of creative ideas than
the former those with an “Emotionally Stable Lonely” profile
(Hypothesis 2).

MATERIALS AND METHODS

Participants and Procedure
Participants completed an anonymous online survey using the
LimeSurvey software (Limesurvey GmbH, Limesurvey GmbH),
after having read the written consent form and explicitly agreeing
to participate. The study was conducted in accordance with the
Declaration of Helsinki. Ethical approval was granted by the
Ethics Committee of the University of Rennes 2 (No 2021-030).
There was no monetary or credit compensation. The survey was
shared via social media from November 13th to December 15th
2020 during the second lockdown in France.

Participants were recruited via snowball sampling. The
authors of the article and students from Masters in work and
organizational psychology, and human resources management
posted an advertisement to recruit participants on their social
media profile and disseminated the advertisement directly
to personal and professional contacts working in diverse
occupations. This survey was entitled “My experience of
teleworking,” and was addressed to teleworkers over 18 years old
living in France. A total of 1,155 responses were collected, and 209
responses were deleted because of incomplete responses to the
scales (108 returns with no response for the stress, well-being and
creativity scales, 101 with no response for the creativity scales or
socio-demographic data). The final sample therefore included the
responses of 946 participants. The valid response rate (complete
data) was thus 81.90%.

Participants were 73.7% females, and they had a mean age of
35.4 (SD = 11.5). The majority were married or with a partner
(69.9%), 55.71% had no children, 13% one children, 24% two
children, 6.6% three children, and 0.7% more than four children.
Most of them had a bachelor’s or master’s degree (90.4%).
Most of them had a full-time job (87.6%) and a permanent
contract (74.9%). On average, their organizational tenure was
4.83 years (SD = 6.04). They came from diverse occupations, for
example, banking, insurance, finance (13.3%), health and social
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work (11.6%), education (9.7%), the industrial sector (9.5%)
and business services (9.5%). Among the participants, 48.2%
worked in large organizations (300 or more employees), 18% in
medium organizations (101–300 employees), 18% in medium-
small organizations (21–100 employees) and 14.8% in small
organizations (1–20 employees).

A majority of respondents were teleworking 5 days per week
(49.2%), with the rest working 4 days (15.8%), 3 days (12.9%),
2 days (12.4%) or 1 day (6%) per week. Most of them reported
that telework was not a chosen situation (76.8%) and 51%
declared that telework had been formalized by a contractual
agreement during the COVID-19 lockdown. Outside this period
of lockdown, the experience of telework was varied among
respondents (38.5% had never teleworked, 32.8% rarely, 21.4%
often, 7.4% very often), and we distinguished between high
and low experience teleworkers. The most common telework
space was at home with a dedicated room or office (52.2%) and
for 47.6% at home without a dedicated room. The equipment
was provided entirely by the employer (47%) or only in part
(37%). The vast majority of participants said they had help from
colleagues or a helpdesk in case of technical problems (91.9%).

Measures
The questionnaire consisted of brief measures to be administered
in large online surveys which are known to have good validity
and reliability across different samples. All the scales had already
been largely used and validated in French, except for the
loneliness at work scale. For this scale, the items were adapted
using a back-translation procedure. The first author translated
the scale. Masters’ students in Psychology and Organizational
Management also reviewed each item of the questionnaire to
ensure the face validity. A bilingual professional translator then
checked the scale and ambiguous or complex terms were either
removed or rephrased. The details of items used are presented in
Supplementary Material.

Preference for Solitude
We used the French version of the Preference for Solitude Scale
(PSS, Burger, 1995; Michinov and Michinov, 2021). 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 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.
A confirmatory factor analysis indicated overall satisfactory fit
indices for a one-factor structure, χ2(54) = 255, p < 0.001,
TLI = 0.85, CFI = 0.88, SRMR = 0.04, RMSEA = 0.06. The internal
consistency of this scale was satisfactory, α = 0.75.

Personality Variables
We used a 10-item short version of the Big-Five Inventory
in French (Rammstedt and John, 2007; Courtois et al., 2020).
The BFI-10 is designed for large-scale assessments with limited
time resources. This scale was composed of 10 items that were
selected as being the most representative of the five dimensions

(Extraversion, Agreeableness, Conscientiousness, Neuroticism,
Openness to experience), i.e., among the most saturated by the
factor, with the constraint of having for each dimension one
item formulated positively and another negatively. For example,
for Extraversion, the item “Is sociable, extraverted” and the
reverse item “Is reserved.” The response was reported on a five-
point Likert scale, ranging from 1 (disagree strongly) to 5 (agree
strongly). A confirmatory factor analysis indicated satisfactory
fit indices for a five-factor structure, χ2(25) = 95.2, p < 0.001,
TLI = 0.91, CFI = 0.95, SRMR = 0.03, RMSEA = 0.05.

Stress
Occupational stress was operationalized using a single-item of
stress symptoms (Elo et al., 1992, 2003): “Stress means a situation
in which a person feels tense, restless, nervous or anxious or is
unable to sleep at night because his/her mind is troubled all the
time. Do you feel this kind of stress these days?” The response was
recorded on a five-point Likert scale ranging from 1 (not at all)
to 5 (very much). This measure has been used in online surveys
for a variety of occupations, corresponding to other measures
of mental exhaustion (Elo et al., 2003) and has proven to be a
valid measure of occupational stress by the National Institute for
Health Research in France (Langevin et al., 2012).

Loneliness at Work
Loneliness was measured using a French adaptation of the
loneliness at work scale (LAWS, Wright et al., 2006). This scale
consisted of 16 items measured on a seven-point Likert scale,
ranging from 1 (strongly disagree) to 7 (strongly agree). Items
were for example: “I often feel isolated when I am with my
colleagues,” “I often feel abandoned by my colleagues when I
am under pressure at work.” Among the 16 items, seven were
reversed and therefore were recoded (e.g., “There is someone at
work with whom I can take my break if I want to”). Confirmatory
factor analyses showed that a two-factor solution fitted better
[χ2(103) = 812, p < 0.001, TLI = 0.90, CFI = 0.92, SRMR = 0.04,
RMSEA = 0.08] than a one-factor solution [χ2(104) = 1025,
p < 0.001, TLI = 0.88, CFI = 0.89, SRMR = 0.05, RMSEA = 0.10].
As in the study by Wright et al. (2006), there were two dimensions
of loneliness at work: emotional deprivation with nine items
(α = 0.92) and social companionship with seven items (α = 0.84).

Job Satisfaction
Single measures of affective well-being at work have often been
used in online surveys (Gillet et al., 2013; Russell and Daniels,
2018). A single-item of job satisfaction was used: “Overall, I am
satisfied with my work.” The response was reported on a 10-point
Likert scale ranging from 1 (not at all) to 10 (very much).

Work Engagement
We used the French version of the nine-item work engagement
scale (Schaufeli et al., 2006; Zecca et al., 2015). For example, the
absorption item was: “I am completely absorbed by my work,”
the dedication item was “I am passionate about my job” and the
vigor item was “When I get up in the morning, I want to go to
work.” The responses were reported on a seven-point Likert scale
ranging from 1 (never) to 7 (always/every day). Confirmatory
factor analyses showed that a three-factor solution fitted better,
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χ2(24) = 367, p < 0.001, TLI = 0.91, CFI = 0.94, SRMR = 0.08,
RMSEA = 0.11, than a one-factor solution χ2(27) = 1276,
p < 0.001, TLI = 0.71, CFI = 0.78, SRMR = 0.08, RMSEA = 0.22.
Reliabilities were satisfactory (α = 0.84 for vigor, α = 0.79 for
absorption, and α = 0.90 for dedication). For each dimension, an
average score was calculated from three items.

Subjective Creativity
Self-rated creative performance was measured with the three-
item creative self-efficacy scale (Tierney and Farmer, 2002).
A sample item is: “I have confidence in my ability to solve
problems creatively.” The responses were reported on a seven-
point Likert scale ranging from 1 (strongly disagree) to 7 (strongly
agree). The overall perceived creativity score was obtained by
averaging the scores for each item. The internal consistency of
this scale was satisfactory, α = 0.87.

Objective Creativity
An open-ended question at the end of the questionnaire was
used to measure ‘objective’ creativity from two indicators of
divergent thinking: fluency and originality. Participants were
given this instruction adapted from the study of Vega et al.
(2015): “Imagine you are a city planner for a new major
city that is being built. One of the major concerns of the
new residents is the traffic that is expected with the new
businesses and population moving into the area. Describe a
solution that will minimize the amount of traffic that people
will experience. You have 5 min to generate as many ideas
as possible.” The number of ideas given by each participant
(fluency) was counted independently by three coders. Cohen’s
Kappa was 0.92, which corresponds to a strong inter-coder
agreement. The fluency score was based on the average of the
three coders, and varied between 0 and 14 ideas. The originality
of ideas was evaluated by three coders on a five-point Likert
scale ranging from 1 (low originality) to 5 (high originality).
Intra-Class Correlation (ICC) coefficient shows a satisfactory
agreement between the three coders (ICC = 0.77, t = 4.32,
p < 0.0001). The originality score was calculated from the mean
of idea originality evaluated by the three coders, and ranged
from 0 to 5. The fluency and originality scores were positively
correlated (r = 0.51, p < 0.001), as is commonly observed on
divergent thinking.

Control Variables
Previous studies have shown that age, gender, number of children,
WFH experience and WFH intensity can influence remote
workers’ performance and well-being (e.g., Kossek et al., 2006;
Wang et al., 2021). Thus, we controlled for these variables when
testing our model.

Analytic Approach
The data analyses were performed using Jamovi (The Jamovi
Project, 2021) and the ‘Machine Learning’ module (Clustering)
of the JASP software (JASP Team, 2022) from the datasets
available in our OSF project (Michinov et al., 2021). The
descriptive statistics of the quantitative variables were reported
as frequencies and percentages. Relationships between study

variables were examined with Pearson’s correlations. Multiple
regression analyses were conducted to examine the relative
contributions of control variables, preference for solitude and
personality variables on indicators of well-being (i.e., loneliness at
work, stress, job satisfaction and work engagement) and creative
performance (i.e., ‘subjective’ and ‘objective’ creativity).

To explore the data thoroughly, we used a person-
centered approach to identify the psychological profiles of
employees which fit WFH. Since we could not specifically
predict the type of teleworker profiles during this period
of lockdown, we chose to use exploratory data clustering
techniques with a combination of hierarchical (Ward’s
method) and non-hierarchical (K-means analysis) methods
on a standardized dataset without outliers (Hair et al., 2010).
These common methods have been used in several studies
with a large number of data sets. It is also important to
assess interpretability and theoretical meaningfulness of
the latent profiles when determining the optimal solution.
For this, we used common graphical representations
(i.e., the dendrogram of cluster analysis, elbow method,
and t-SNE cluster plots) when determining the optimal
number of clusters.

To determine whether identified clusters significantly differed
on the preference for solitude and personality variables
(extraversion, openness, conscientiousness, agreeableness and
neuroticism), multivariate analyses of variance (MANOVA) were
conducted. Finally, we examined the effects of the profiles on
well-being and creative performance measures with analysis of
variance (ANOVAs). Post-hoc tests were corrected for multiple
comparisons with the Bonferroni procedure when appropriated.
The final sample for analyses consisted of 946 participants.
A sensitivity power analysis was conducted using G∗Power
(Faul et al., 2007). The sample size gave us a power of 95%
to detect effects of at least Cohen’s f 2 = 0.02 for the linear
multiple regression, 0.07 for the MANOVA, and 0.12 for
the ANOVA.

To check the potential problem of common method bias
when self-reported data is used, we performed some of the
statistical remedies suggested by Podsakoff et al. (2003). First, we
used Harman’s one-factor test (Fuller et al., 2016). We loaded
all items of all measures into an exploratory factor analysis
(EFA), using maximum likelihood extraction, and examined
the solution. No single factor accounting for the majority
of the covariance among measures emerged. We obtained
a factor solution with the first factor explaining 20.4% of
variance. As the first factor accounted for less than 50–60%
of the variance among variables (Saris and Gallhofer, 2014),
we can assume that there was no common method variance
problem. Then, we conducted a CFA on the same dataset,
in which all items loaded on a single factor. The solution
found had mediocre fit indices: χ2(1080) = 10770, p < 0.001,
CFI = 0.493, TLI = 0.470, RMSEA = 0.097, SRMR = 0.103.
These preliminary statistical analyses suggest that common
method bias was not a serious problem in this study. We also
followed the methodological recommendations (Podsakoff et al.,
2003) in building the questionnaire by assuring participants that
their responses were anonymous and treated confidentially, by
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separating the blocks of measures from each other and by varying
the response scales.

RESULTS

Descriptive Statistics and
Intercorrelations
Table 1 reports the values for means and standard deviations,
skewness and kurtosis, and intercorrelations between study
variables. All significant correlations are small (0.20), or moderate
(0.50) in size according to Cohen’s criteria (Cohen and
Cohen, 2003). The strongest correlations (>0.65) concern the
relationships between the sub-dimensions of some scales (i.e.,
emotional deprivation and companionship, vigor, absorption
and dedication). Moreover, some correlations indicate that the
control variables (i.e., gender, age, number of children, WFH
experience and WFH intensity) were related to the measured
variables, and thus needed to be controlled for in the analyses.
On the other hand, as expected, significant relationships were
found between the variables related to preference for solitude and
associated personality variables and measures of well-being and
creative performance.

Multiple Regression Analyses
Multiple linear regressions, controlling gender, age, number of
children, WFH experience and WFH intensity, were calculated
in order to assess to what extent preference for solitude and
related personality variables could predict negative indicators of
well-being (i.e., loneliness at work and perceived stress), positive
indicators of well-being (i.e., job satisfaction and dimensions
of work engagement) and creative performance (i.e., ‘subjective’
and ‘objective’ creativity). The results of these analyses are
summarized in Tables 2–4.

For the sub-dimension of loneliness at work related to
emotional deprivation (Table 2), the results yielded an overall
significant effect, F(11,910) = 19.81, p < 0.001, R2= 0.19, with
a significant contribution of gender, preference for solitude
and personality variables. Indeed, male teleworkers tended
to report more loneliness at work than female teleworkers
(β = −0.18). Moreover, emotional deprivation was higher
among individuals with a higher preference for solitude
(β = 0.06) and with neuroticism traits (β = 0.24). In contrast,
emotional deprivation was negatively related to individuals
with higher levels of extraversion (β = −0.12), agreeableness
(β = −0.18) and conscientiousness (β = −0.25). For the
lack of social companionship, the results yielded an overall
significant effect, F(11,910) = 12.55, p < 0.001, R2= 0.13, with
a significant contribution of gender (β = −0.29). Moreover,
lack of social companionship was higher among individuals
with a higher preference for solitude (β = 0.07) and with
neuroticism traits (β = 0.17). In contrast, lack of social
companionship was negatively related to individuals with
higher levels of extraversion (β = −0.11) and conscientiousness
(β = −0.17). For the symptoms of stress, the results yielded
an overall significant effect, F(11,910) = 25.09, p < 0.001,
R2= 0.22, with a major contribution of neuroticism traits TA
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TABLE 2 | Hierarchical multiple regression analyses for measures of ill-being.

95% Confidence Interval

Predictor Estimate SE t p Stand. estimate Lower Upper

Emotional privation

Intercept 3.43691 0.35024 9.813 < 0.001

Age 0.00863 0.00461 1.873 0.061 0.08247 −0.00392 0.16885

Gender −0.18433 0.08783 −2.099 0.036 −0.06635 −0.12840 −0.00430

Children −0.12102 0.10357 −1.168 0.243 −0.05023 −0.13459 0.03414

WFH experience 0.00568 0.03941 0.144 0.885 0.00451 −0.05688 0.06590

WFH intensity 0.02151 0.02714 0.793 0.428 0.02482 −0.03664 0.08628

Preference for solitude 0.05804 0.01435 4.043 < 0.001 0.13412 0.06902 0.19922

Extraversion −0.12378 0.03447 −3.591 < 0.001 −0.12070 −0.18666 −0.05473

Agreeableness −0.17588 0.04455 −3.948 < 0.001 −0.12680 −0.18983 −0.06377

Conscientiousness −0.25088 0.04500 −5.575 < 0.001 −0.17834 −0.24112 −0.11557

Neuroticism 0.23568 0.03279 7.188 < 0.001 0.22993 0.16715 0.29271

Openness −0.01511 0.03988 −0.379 0.705 −0.01167 −0.07210 0.04877

Social companionship

Intercept 3.29398 0.34620 9.5147 < 0.001

Age 0.00351 0.00455 0.7719 0.440 0.03525 −0.0544 0.12487

Gender −0.28815 0.08682 −3.3191 < 0.001 −0.10886 −0.1732 −0.04449

Children −0.00545 0.10238 −0.0532 0.958 −0.00237 −0.0899 0.08515

WFH experience 0.03461 0.03896 0.8884 0.375 0.02883 −0.0349 0.09252

WFH intensity −0.00673 0.02682 −0.2509 0.802 −0.00815 −0.0719 0.05561

Preference for solitude 0.06537 0.01419 4.6070 < 0.001 0.15853 0.0910 0.22606

Extraversion −0.11255 0.03407 −3.3036 < 0.001 −0.11518 −0.1836 −0.04676

Agreeableness −0.08232 0.04404 −1.8695 0.062 −0.06229 −0.1277 0.00310

Conscientiousness −0.17018 0.04448 −3.8263 < 0.001 −0.12697 −0.1921 −0.06184

Neuroticism 0.16961 0.03241 5.2331 < 0.001 0.17366 0.1085 0.23879

Openness −0.04315 0.03942 −1.0946 0.274 −0.03497 −0.0977 0.02773

Stress

Intercept 0.81603 0.34143 2.390 0.017

Age 0.00903 0.00449 2.010 0.045 0.0863 0.00206 0.17055

Gender 0.08159 0.08562 0.953 0.341 0.0294 −0.03113 0.08989

Children −0.19219 0.10097 −1.903 0.057 −0.0798 −0.16206 0.00248

WFH experience 0.02218 0.03842 0.577 0.564 0.0176 −0.04226 0.07748

WFH intensity 0.04262 0.02645 1.611 0.108 0.0492 −0.01074 0.10913

Preference for solitude −0.03309 0.01399 −2.365 0.018 −0.0765 −0.13998 −0.01301

Extraversion 0.03339 0.03360 0.994 0.321 0.0326 −0.03175 0.09689

Agreeableness −0.02433 0.04343 −0.560 0.575 −0.0175 −0.07902 0.04392

Conscientiousness −0.02563 0.04387 −0.584 0.559 −0.0182 −0.07944 0.04300

Neuroticism 0.48389 0.03196 15.139 < 0.001 0.4723 0.41104 0.53348

Openness 0.01783 0.03887 0.459 0.647 0.0138 −0.04516 0.07271

Gender was coded as a dummy variable (0 = male, 1 = female); with children was coded as a dummy variable (0 = not, 1 = live with a children). WFH, work-from-home.

(β = 0.48), indicating that individuals with high levels of
neuroticism expressed more symptoms of stress. Moreover,
stress was lower among individuals with a higher preference
for solitude (β = −0.03) and among older employees
(β = 0.009).

For job satisfaction (Table 3), the results yielded an overall
significant effect, F(11,910) = 19.45, p < 0.001, R2= 0.19.
Among control variables, only WFH experience was positively
associated with job satisfaction (β = 0.17). As expected,
preference for solitude was positively related to job satisfaction

(β = 0.17) and also extraversion (β = 0.25), agreeableness
(β = 0.16), conscientiousness (β = 0.72) and openness
(β = 0.19), whereas neuroticism was negatively associated
with job satisfaction (β = −0.26). For the components of
work engagement, the results showed an overall significant
effect, F(11,910) = 26.20, p < 0.001, R2= 0.24 for vigor,
F(11,910) = 16.05, p < 0.001, R2= 0.16 for absorption, and
F(11,910) = 11.16, p < 0.001, R2= 0.12 for dedication. Among
control variables, only WFH intensity was negatively associated
with the sub-dimension of vigor at work (β = −0.06). As
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TABLE 3 | Hierarchical multiple regression analyses for measures of well-being.

95% Confidence Interval

Predictor Estimate SE t p Stand. estimate Lower Upper

Job satisfaction

Intercept 1.8676 0.65072 2.870 0.004

Age −0.0130 0.00856 −1.524 0.128 −0.0672 −0.1537 0.0194

Gender −0.1128 0.16318 −0.691 0.490 −0.0219 −0.0841 0.0403

Children 0.3248 0.19243 1.688 0.092 0.0727 −0.0118 0.1572

WFH experience 0.1679 0.07323 2.293 0.022 0.0719 0.0104 0.1334

WFH intensity −0.0291 0.05042 −0.578 0.563 −0.0181 −0.0797 0.0434

Preference for solitude 0.1741 0.02667 6.529 < 0.001 0.2170 0.1517 0.2822

Extraversion 0.2496 0.06404 3.898 < 0.001 0.1312 0.0652 0.1973

Agreeableness 0.1618 0.08277 1.955 0.051 0.0629 −2.37e − 4 0.1261

Conscientiousness 0.7186 0.08360 8.596 < 0.001 0.2754 0.2126 0.3383

Neuroticism −0.2630 0.06092 −4.317 < 0.001 −0.1384 −0.2012 −0.0755

Openness 0.1880 0.07409 2.537 0.011 0.0783 0.0177 0.1388

Vigor

Intercept 2.85647 0.30364 9.408 < 0.001

Age 0.00139 0.00399 0.349 0.727 0.01489 −0.06892 0.0987

Gender 0.01429 0.07614 0.188 0.851 0.00576 −0.05444 0.0660

Children 0.04642 0.08979 0.517 0.605 0.02156 −0.06029 0.1034

WFH experience −0.00437 0.03417 −0.128 0.898 −0.00388 −0.06344 0.0557

WFH intensity −0.05713 0.02353 −2.428 0.015 −0.07377 −0.13340 −0.0141

Preference for solitude 0.00973 0.01244 0.782 0.434 0.02516 −0.03799 0.0883

Extraversion 0.12183 0.02988 4.077 < 0.001 0.13294 0.06895 0.1969

Agreeableness 0.08423 0.03862 2.181 0.029 0.06796 0.00680 0.1291

Conscientiousness 0.43452 0.03901 11.139 < 0.001 0.34567 0.28477 0.4066

Neuroticism −0.16056 0.02843 −5.649 < 0.001 −0.17530 −0.23621 −0.1144

Openness 0.05215 0.03457 1.509 0.132 0.04507 −0.01356 0.1037

Absorption

Intercept 2.64817 0.29259 9.0507 < 0.001

Age 0.00568 0.00385 1.4768 0.140 0.06623 −0.0218 0.1542

Gender −0.00446 0.07337 −0.0608 0.951 −0.00196 −0.0652 0.0613

Children −0.05653 0.08653 −0.6533 0.514 −0.02861 −0.1146 0.0573

WFH experience 0.01261 0.03293 0.3830 0.702 0.01221 −0.0503 0.0748

WFH intensity −0.01219 0.02267 −0.5376 0.591 −0.01715 −0.0798 0.0455

Preference for solitude 0.01322 0.01199 1.1023 0.271 0.03725 −0.0291 0.1036

Extraversion 0.08186 0.02879 2.8430 0.005 0.09735 0.0301 0.1646

Agreeableness 0.10788 0.03722 2.8988 0.004 0.09486 0.0306 0.1591

Conscientiousness 0.36664 0.03759 9.7535 < 0.001 0.31787 0.2539 0.3818

Neuroticism −0.03005 0.02739 −1.0969 0.273 −0.03575 −0.0997 0.0282

Openness 0.05353 0.03331 1.6068 0.108 0.05041 −0.0112 0.1120

Dedication

Intercept 3.54799 0.36573 9.7011 < 0.001

Age −0.00247 0.00481 −0.5142 0.607 −0.02365 −0.11394 0.06663

Gender −0.05503 0.09171 −0.6001 0.549 −0.01983 −0.08467 0.04502

Children 0.02415 0.10815 0.2233 0.823 0.01003 −0.07814 0.09820

WFH experience 0.02975 0.04116 0.7227 0.470 0.02363 −0.04053 0.08779

WFH intensity −0.05043 0.02834 −1.7797 0.075 −0.05824 −0.12247 0.00598

Preference for solitude −0.00132 0.01499 −0.0882 0.930 −0.00306 −0.07109 0.06497

Extraversion 0.10181 0.03599 2.8287 0.005 0.09935 0.03042 0.16829

Agreeableness 0.10131 0.04652 2.1779 0.030 0.07310 0.00723 0.13897

Conscientiousness 0.27038 0.04699 5.7544 < 0.001 0.19236 0.12676 0.25797

Neuroticism −0.14998 0.03424 −4.3805 < 0.001 −0.14644 −0.21205 −0.08083

Openness 0.12516 0.04164 3.0058 0.003 0.09673 0.03357 0.15989

Gender was coded as a dummy variable (0 = male, 1 = female); with children was coded as a dummy variable (0 = not, 1 = live with a children). WFH, work-from-home.
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FIGURE 1 | The dendrogram.

expected, personality variables related to the Big Five traits were
associated with sub-dimensions of work engagement, but not the
preference for solitude.

For the “subjective” measure of creativity (Table 4), the results
yielded an overall significant effect, F(11,910) = 39.20, p < 0.001,
R2= 0.32. The gender variable explained perceived creativity
when entering the preference for solitude and personality
variables in the regression. Males perceived themselves more
creative than females (β = −0.44). WFH experience was
also positively associated with perceived creativity (β = 0.10).
Preference for solitude and personality variables were associated
with perceived creativity.

Finally, concerning the “objective” measures of creativity
(Table 4), as expected openness was positively associated with
the number of ideas produced (β = 0.28), and extraversion
was positively associated with the originality of ideas produced
(β = 0.08). The other personality characteristics were not related
to fluency or originality scores. Moreover, age was positively
associated with the number of ideas produced (β = 0.04), and
weakly associated with their originality (β = 0.007).

As expected in our first hypothesis, the experience or intensity
of telework alone did not explain the effects of WFH, variables
referring to the preference for solitude or Big Five traits
often appeared to be related to loneliness at work, stress, job
satisfaction, work engagement and creative performance. To
explore the data thoroughly, we used a person-centered approach
to identify the psychological profiles of employees which fit WFH.

Cluster Analysis
Hierarchical clustering analysis (Ward’s method) and k-means
non-hierarchical clustering analysis were performed on
the five standardized scores for the preference for solitude
variable and personality scores (i.e., extraversion, agreeableness,
conscientiousness, neuroticism and openness). First, the
results showed that the best number of clusters was two.
We then compared different solutions (k = 2 and k = 3)
to form clusters with k-means analysis. The three-profile
subgroup model fitted the data slightly better (AIC = 4140.27,
BIC = 4227.61) than the two-profile subgroup model
(AIC = 4635.32, BIC = 4693.54) considering the smaller fit

FIGURE 2 | The elbow method plot.

indices. However, the increment in model fit of the three-
group model from the two-group model was not significant.
Complementary visual techniques based on the inspection of
the dendrogram (Figure 1), elbow method plot (Figure 2),
and t-SNE cluster plots (Figure 3) confirmed that the solution
with two clusters was better than the solution with three
less-distinct clusters. This analysis is not consistent with a
prior study in which three profiles were identified among
a wider population than employees working from home
(Michinov and Michinov, 2021).

Figure 4 describes the two profiles retained in the present
study. Profile 1, named “Affiliative,” was represented by low
levels of preference for solitude and neuroticism, high levels
of extraversion and agreeableness, and moderate levels of
conscientiousness and openness. This profile concerned 53.91%
of the sample (N = 510). Profile 2 was labeled “Solitary” and
was characterized by high levels of preference for solitude and
neuroticism, low levels of extraversion and agreeableness, and
moderate levels of conscientiousness and openness. It concerned
46.09% of the sample (N = 436). A chi-square analysis showed
that gender was equally distributed across the two profiles, χ2(1,
N = 946) = 1.18, p = 0.276.

To see whether the two clusters identified were distinct
and whether each variable contributed significantly to cluster
formation, a MANOVA was conducted with cluster membership
as the independent variable and the five personality variables
as dependent variables. The overall model was significant,
revealing that each personality variable appeared to vary
significantly between the two profiles [Wilks’ 3 = 0.32,
F(6,939) = 328, p < 0.001]. The two profiles differ significantly
on the preference for solitude and the Big Five personality
variables, except on openness with a marginal difference between
the two profiles. The details of means in each cluster are
shown in Table 5.

Then, in order to identify the profile of teleworkers at
risk, ANOVAs were conducted with cluster membership
as the independent variable and well-being and creativity
measures as dependent variables. With regard to well-being
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TABLE 4 | Hierarchical multiple regression analyses for measures of creative performance.

95% Confidence Interval

Predictor Estimate SE t p Stand. estimate Lower Upper

Subjective creativity

Intercept 2.14904 0.35129 6.1176 < 0.001

Age 4.75e − 4 0.00462 0.1029 0.918 0.0863 0.00206 0.17055

Gender −0.44003 0.08809 −4.9951 < 0.001 0.0294 −0.03113 0.08989

Children −0.01587 0.10388 −0.1528 0.879 −0.0798 −0.16206 0.00248

WFH experience 0.09942 0.03953 2.5150 0.012 0.0176 −0.04226 0.07748

WFH intensity −0.00223 0.02722 −0.0820 0.935 0.0492 −0.01074 0.10913

Preference for solitude 0.03185 0.01440 2.2121 0.027 −0.0765 −0.13998 −0.01301

Extraversion 0.20867 0.03457 6.0359 < 0.001 0.0326 −0.03175 0.09689

Agreeableness 0.04753 0.04468 1.0638 0.288 −0.0175 −0.07902 0.04392

Conscientiousness 0.16840 0.04513 3.7313 < 0.001 −0.0182 −0.07944 0.04300

Neuroticism −0.22924 0.03289 −6.9707 < 0.001 0.4723 0.41104 0.53348

Openness 0.49183 0.04000 12.296 < 0.001 0.0138 −0.04516 0.07271

Fluency

Intercept 0.8832 0.7984 1.106 0.269

Age 0.0390 0.0105 3.715 < 0.001 0.17811 0.08401 0.27222

Gender 0.0382 0.2002 0.191 0.849 0.00657 −0.06102 0.07416

Children −0.4237 0.2361 −1.795 0.073 −0.08403 −0.17593 0.00787

WFH experience 0.1658 0.0899 1.846 0.065 0.06289 −0.00399 0.12976

WFH intensity 0.0140 0.0619 0.226 0.821 0.00771 −0.05924 0.07465

Preference for solitude −0.0246 0.0327 −0.753 0.452 −0.02719 −0.09810 0.04372

Extraversion 0.0435 0.0786 0.554 0.580 0.02028 −0.05157 0.09213

Agreeableness 0.0805 0.1016 0.793 0.428 0.02773 −0.04093 0.09639

Conscientiousness −0.0305 0.1026 −0.298 0.766 −0.01037 −0.07875 0.05801

Neuroticism 0.0198 0.0747 0.265 0.791 0.00922 −0.05917 0.07760

Openness 0.2807 0.0909 3.088 0.002 0.10357 0.03774 0.16940

Originality

Intercept 1.24137 0.26762 4.638 < 0.001

Age 0.00703 0.00352 1.997 0.046 0.09603 0.00166 0.1904

Gender −0.04410 0.06711 −0.657 0.511 −0.02270 −0.09047 0.0451

Children −0.06287 0.07914 −0.794 0.427 −0.03730 −0.12945 0.0549

WFH experience 0.01957 0.03012 0.650 0.516 0.02220 −0.04486 0.0893

WFH intensity −0.00567 0.02074 −0.273 0.785 −0.00935 −0.07648 0.0578

Preference for solitude 0.01108 0.01097 1.010 0.313 0.03659 −0.03451 0.1077

Extraversion 0.08194 0.02634 3.111 0.002 0.11421 0.04216 0.1863

Agreeableness 0.03480 0.03404 1.022 0.307 0.03587 −0.03298 0.1047

Conscientiousness −0.04921 0.03438 −1.431 0.153 −0.05001 −0.11858 0.0186

Neuroticism −0.03577 0.02505 −1.428 0.154 −0.04989 −0.11847 0.0187

Openness 0.04003 0.03047 1.314 0.189 0.04419 −0.02182 0.1102

Gender was coded as a dummy variable (0 = male, 1 = female); with children was coded as a dummy variable (0 = not, 1 = live with a children). WFH, work-from-home.

measures, results showed significant differences between
the two clusters (see Table 5). Post-hoc tests showed that
the individuals with a “Solitary” profile reported more
loneliness at work (i.e., emotional deprivation and social
companionship), higher levels of stress, and lower levels of
job satisfaction and work engagement (i.e., vigor, absorption
and dedication) than the individuals with an “Affiliative”
profile. As regards the effects of profiles on creativity measures,
results showed that individuals with a “Solitary” profile
perceived themselves as less creative and actually produced

fewer ideas (fluency score) than those with an “Affiliative”
profile. For the originality of ideas, the difference was also
significant between the two profiles indicating that according
to the assessment of external coders the ideas produced were
more original among individuals with an “Affiliative” than a
“Solitary” profile.

Overall, these results confirm that the psychological profiles
related to a preference for solitude and personality variables
associated with the Big Five traits influence employees’ well-being
and creativity performance during WFH.
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FIGURE 3 | t-SNE cluster plots for two and three clusters.

DISCUSSION

With the COVID-19 pandemic, governments implemented
successive lockdowns that forced employees to WFH. This
crisis raises the question of the effects of mandatory WFH

on employees’ well-being and performance, and whether these
effects are the same for all teleworkers. As the review of
the literature suggested (Allen et al., 2015; Anderson et al.,
2015; Götz et al., 2021; Langvik et al., 2021; Liu et al., 2021;
Michinov and Michinov, 2021; Volk et al., 2021; Wang et al.,
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FIGURE 4 | Two profiles based on personality variables.

TABLE 5 | Mean differences and standard deviations (SD) in study variables among the two profiles.

“Affiliative” profile Mean (SD) “Solitary” profile Mean (SD) t p Cohen’s d

Personality variables

Preference for solitude 5.20a (2.19) 8.43b (2.31) -22.0 < 0.001 −1.43

Extraversion 3.94a (0.85) 2.42b (0.93) 26.2 < 0.001 1.71

Agreeableness 3.95a (0.71) 3.09b (0.79) 17.7 < 0.001 1.15

Conscientiousness 4.21a (0.82) 3.89a (0.85) 5.95 < 0.001 0.39

Neuroticism 2.91a (1.11) 3.54b (1.14) −8.62 < 0.001 −0.56

Openness 3.56a (0.95) 3.46a (0.90) 1.64 < 0.10 0.11

Outcome variables

Emotional deprivation 2.33a (1.02) 3.09b (1.26) -10.3 < 0.001 −0.67

Social companionship 2.41a (0.95) 3.06b (1.23) −9.18 < 0.001 −0.60

Stress 2.54a (1.18) 2.73b (1.21) −2.44 0.015 −0.16

Job satisfaction 7.18a (2.12) 6.73b (2.31) 3.14 0.002 0.21

Vigor 5.14a (0.99) 4.64b (1.08) 7.28 < 0.001 0.48

Absorption 5.25a (0.93) 4.96b (1.00) 4.51 < 0.001 0.29

Dedication 5.23a (1.15) 4.81b (1.21) 5.57 < 0.001 0.36

Subj. creativity 4.99a (1.24) 4.48b (1.34) 6.10 < 0.001 0.40

Fluency 3.85a (2.58) 3.42b (2.41) 2.61 0.009 0.17

Originality 1.79a (0.83) 1.66b (0.86) 1.74 0.016 0.16

N = 510 for “Affiliative” profile, N = 436 for “Solitary” profile. Different superscripts in a row indicate significant differences.

2021), we expected that teleworkers’ well-being and creativity
during WFH would depend on their psychological profile.

In accordance with our first hypothesis, the present research
provides empirical evidence on the relationships between
preference for solitude, Big Five traits, and indicators of

well-being and creativity during WFH. Indeed, the analyses
based on multiple regression analyses revealed that the effects
of preference for solitude and some personality traits related
to the Big Five dimensions were more predictive of loneliness
at work, stress, job satisfaction, work engagement or creative
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performance than demographic factors or the experience or
intensity of WFH.

The cluster analysis based on the preference for solitude
variable and personality factors (extraversion, agreeableness,
conscientiousness, neuroticism and openness) showed a
significant effect of psychological profiles on well-being at
work and creativity, and extend some previous findings by
showing profiles of employees at risk when teleworking (e.g.,
Anderson et al., 2015; Wilmot et al., 2019; Götz et al., 2021;
Langvik et al., 2021; Liu et al., 2021; Michinov and Michinov,
2021; Volk et al., 2021). Contrary to our second hypothesis, the
present results did not reveal exactly the same psychological
profiles as those observed in the general population during
the first lockdown in France (Michinov and Michinov, 2021).
Indeed, we did not find three profiles but two profiles of
teleworkers (named “affiliative” and “solitary”). We explain
this difference in results by two main reasons. First, our study
is based on a specific sample of teleworkers and at a different
period of the COVID-19 pandemic (i.e., the second lockdown
in France with less strict restrictions, and the experience of the
population of the first lockdown). Second, the scale used to
measure the Big Five traits is not the same as the one used in
Michinov and Michinov (2021). Thus, the present study takes
into account in the profiles the variable of preference for solitude
and the five personality traits and not only three personality
traits as in the study by Michinov and Michinov (2021). The
identification of two psychological profiles (“affiliative” and
“solitary”) in our study with opposing patterns in neuroticism,
extraversion, conscientiousness, agreeableness and preference
for solitude may enable significantly different experiences during
WFH to be predicted. The combined effects of high levels of
extraversion, conscientiousness and agreeableness, and low levels
of neuroticism and preference for solitude (“affiliative” profile)
were found to be related to lower loneliness at work, lower stress
and higher job satisfaction than the combined effects of high
neuroticism, high preference for solitude and low extraversion
(“solitary” profile). These results suggested that a combination
of traits characterizing a resilient profile (“affiliative”) seems
to help a person cope with social isolation and stress during
WFH and achieve higher job satisfaction and work engagement,
while the over-sensitive profile (“solitary”) may be interpreted as
reinforcing the perception of the negative aspects of WFH.

These results provide a contribution to the literature on the
effects of personality traits on employees’ acceptability of telework
(O’Neill et al., 2009; Allen et al., 2015; Anderson et al., 2015;
Wang et al., 2021), in particular mandatory WFH (Kniffin et al.,
2021) on well-being and creativity, confirming that not all remote
workers are similar and should be considered differently (Donati
et al., 2021; Pathak et al., 2021). More specifically, this study
provides empirical evidence from a large sample of employees
that extraversion and low preference for solitude potentially
protect against potential deleterious effects of mandatory WFH,
and that neuroticism is a risk factor. Extraverted individuals seem
to consider WFH interesting which is somehow contradictory
in the sense that much research emphasizes their suitability for
social environments and working in a group to reach their full
potential (O’Neill et al., 2014a). However, one could consider

that their present high level of work satisfaction could be due
to the digital solutions and, more specifically extensive use of
videoconferencing systems for social interaction that have been
enhanced during the period of WFH, enabling extraverts to
continue to reach out with their ideas and communicative skills.
Indeed, some recent studies during the COVID-19 pandemic
have shown that extraversion is related to more active seeking
of social support and adaptative coping strategies (Volk et al.,
2021). By contrast, individuals with a “solitary” profile (i.e.,
introverted individuals with a preference for solitude and a high
level of neuroticism) may experience more isolation from the
work team because they are less able to maintain contact with
their colleagues, and less likely to capitalize on positive emotions
(Wilmot et al., 2019). In future studies, we need to investigate
further the social contacts and communication established during
WFH by individuals with “affiliative” and “solitary” profiles.

The major contribution of this study lies in the identification
of risk profiles of teleworkers for occupational health and well-
being, but also regarding employees’ creativity. To the best of
our knowledge, the present results on objective measures of
creativity during mandatory WFH are original, as very few
studies have focused on creativity during teleworking (Vega
et al., 2015; Mercier et al., 2021). Our results show that high
levels of extraversion, consciousness, agreeableness and low
levels of neuroticism and preference for solitude are related
to higher scores in a divergent creative thinking task, whereas
introverted and neurotic individuals have lower scores (number
and originality of ideas produced). Thus, telecommuting is
therefore not conducive to creativity for all employees, contrary
to the findings of the study by Vega et al. (2015). Future research
is necessary to replicate these results on other tasks and to
measure the underlying psychological processes (e.g., emotional
regulation, concentration and attention focus).

Limitations and Perspectives
The large sample of teleworkers from various organizations, the
use of validated measures of ill- and well-being, and the inclusion
of ‘objective’ indicators of creativity represent strengths of the
present study. Although our research has revealed insights into
the effects of distinct psychological profiles of teleworkers on
well-being and ‘objective’ performance measures of creativity
during WFH, this study has some limitations. First, concerning
the indicators of well-being (loneliness at work, stress, job
satisfaction and work engagement) the study relied only on self-
report measures. Additionally, it is not possible to assess whether
well-being and performance actually changed for these people
during the lockdowns. Future studies could test whether similar
profiles can be replicated at another time and monitor how they
evolve over time. Second, the study has limitations that relate
to the individual differences and personality variables measured.
In the present research, we examined the effects of individual
differences in tolerance to social isolation and preference for
solitude. Other individual differences may influence telework
attitudes such as procrastination, self-discipline or segmentation
preferences (Kreiner, 2006; Allen et al., 2021; Kerman et al.,
2021). For example, segmentation preferences refer to the degree
to which an employee prefers to keep work- and private-life
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separate (Allen et al., 2021). A relationship was found between the
employees’ segmentation preferences and work-related conflict,
indicating that ‘segmentors’ could be able to manage their work-
life balance more effectively during mandatory WFH in the
context of the COVID-19 pandemic (Allen et al., 2021). Finally,
the study is based on a large sample of French teleworkers, and
future studies could investigate a more diversified population to
generalize the findings in different organizational contexts and
in other countries. Unfortunately, this study does not include
measures of social contact besides colleagues, and it would be
relevant to include measures of social activities and the use of
videoconferencing systems. Despite these limitations, this study
has several implications for organizations and managers who
develop telework practices and virtual teams.

Conclusion and Practical Implications
The COVID-19 pandemic has dramatically changed social
interactions and work settings. Virtual teams and WFH have
rapidly increased and forced workers to adapt to these new forms
of work. The pandemic has revealed some groups of workers
who are more vulnerable than others, for example, based on their
age, ethnicity, gender or personality. The present study provides
evidence of employees’ profiles related to preference for solitude
and the Big Five personality traits (“affiliative” and “solitary”
profiles), and encourages reflection on the needs of teleworkers.
As suggested by Kramer and Kramer (2020, p. 2), WFH seem
to “require selection of workers who are better suited to work
from home, training of such workers on more efficient methods
of remote work, and greater monitoring of the quality and
productivity of those assigned to work from home.” First, based
on the detected profiles, organizations and managers could try to
detect the employees’ profiles and organize telework practices in
order to guarantee employees’ performance, creativity and well-
being. Knowing the different levels of tolerance and sensitivity
to professional isolation could help managers to propose support
practices and adapted communication tools (e.g., formal and
informal networks). The support tools during remote working
would also be more useful for inexperienced teleworkers or
employees who are uncomfortable with digital technology.
Employees should be informed of the effects of remote work,
and some guidelines adapted to their personality profile would
be provided to arrange their telecommuting time. Experienced
teleworkers could also provide informational and social support
via communication tools or private rooms on telecommuting
platforms. Managers must continue to allow employees flexibility
in managing telework according to their personality profiles,
their working conditions at home (presence of the spouse,
children, etc.) and feedback on their remote work experiences.
Managers’ consideration of employee profiles should help to

avoid deepening the inequalities at work caused by digitalization
and new forms of work organization. Of course, although the
remote working experience may be influenced by psychological
factors, companies have to adopt organizational strategies
reflecting their own situation. In the future, practitioners need
to reflect on working outside the office in different places, and
this organization of where people work should take into account
the characteristics of the work and employee preferences. Human
resources managers should not forget that the effects of WFH
could differ according to the profile of employees. Future research
is also needed to improve understanding of what determines
employees’ preferences about workplaces.
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