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COVID-19 anxiety — A longitudinal survey study of psychological and situational risks among

Finnish workers

Abstract
Background: COVID-19 crisis has changed the conditions of many throughout the globe. One
negative consequence of the on-going pandemic is anxiety brought by uncertainty and the COVID-
19 disease. Increased anxiety is a potential risk factor for wellbeing at work. This study investigated
psychological, situational, and socio-demographic predictors of COVID-19 anxiety using
longitudinal data. Methods: Nationally representative sample of Finnish workers (N = 1308) was
collected before and during the COVID-19 crisis. Eighty percent of the participants responded to the
follow-up study (N=1044). COVID-19 anxiety was measured with a modified Spielberger State—Trait
Anxiety Inventory. Psychological and situational predictors included perceived loneliness,
psychological distress, technostress, personality, social support received from work community, and
remote working. Also, number of socio-demographic factors were investigated. Results: Perceived
loneliness, psychological distress, technostress, and neuroticism were identified as robust
psychological predictors of COVID-19 anxiety. Increase in psychological distress and technostress
during the COVID-19 crisis predicted higher COVID-19 anxiety. Recent change in work field and
decreased social support from work community predicted COVID-19 anxiety. Women and young
people experienced higher anxiety. Conclusion: Different factors explain workers’ COVID-19
anxiety. Increased anxiety can disrupt wellbeing at work, emphasizing organizations’ role in
maintaining an inclusive and caring work culture and providing technical and psychological support

to workers during crisis.
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Introduction

In the end of 2019, a new coronavirus SARS-CoV-2 began to emerge in Wuhan, China [1]. By March
2020, the novel coronavirus causing COVID-19 disease had caused a public health emergency and a
global pandemic [2]. In response to the pandemic, numerous nations implemented stay-at-home
orders and placed restrictions on events, services, and social gatherings to slow the spread of the
disease [3,4]. The new guidelines with reinforced social distancing changed people’s daily routines
and circumstances abruptly, which might have been challenging and psychologically demanding to
many individuals. Having potential concerns about one’s own and loved ones’ health, being isolated
and confined to one’s home, losing personal freedoms, and having no certainty in future plans are
some added stressors brought by the pandemic [5]. These recent and concurrent changes may have
also influenced people’s level of anxiety.

Under stressful or acute fear situations, anxiety is a normal response. This type of
anxiety is described as a state that has a positive and motivating influence on adaptive behavior and
coping [6]. A person may experience anxiety, for instance, before speaking publicly or taking a test.
Once the situation has passed, state anxiety dissipates. However, anxiety can have a different degree
of severity and involves a continuity concern [6]. As the current coronavirus pandemic continues,
attention should be paid to the risk factors of COVID-19 anxiety. Emerging research has identified
several factors influencing levels of COVID-19 related anxiety among members of the general public
and older adults [7-11], but little research has been done so far on COVID-19 anxiety and the related
risk factors among working populations. This longitudinal research aims to fill this gap by

investigating COVID-19 anxiety among Finnish workers.

Psychological factors explaining COVID-19 anxiety
The COVID-19 pandemic has caused concerns about its influence on people’s mental health, creating

a surge of research investigating potential factors explaining COVID-19 related distress and anxiety.
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Fernandez and colleagues [12] found that female gender, young age, high neuroticism, and fear
related to COVID-19 were associated with higher emotional suffering during quarantine, while higher
income and being married protected adults from emotional distress [12]. A similar study had
analogous results, finding that females, younger individuals, loneliness related to the coronavirus
situation, and having pre-existing chronic illness were related to higher levels of psychological
distress amidst the pandemic [13]. The negative outcomes of loneliness on mental health during the
pandemic were also observed in a sample of older adults, where perceived loneliness predicted
COVID-19 related anxiety [7]. Furthermore, a longitudinal study on Chinese population found that
trait loneliness had an impact on COVID-19 related anxiety [14].

The role of personality traits has been investigated in connection with coping with the
pandemic and adherence to restrictions and social distancing guidelines [e.g., 15-17], but fewer
studies have examined the relationship between personality and COVID-19 anxiety. One study by
Lopez-Nufez et al. (2021) found that individuals low in neuroticism but high in conscientiousness,
extraversion, and agreeableness had better mental health in terms of anxiety, depression, and life
satisfaction during the COVID-19 outbreak in Spain [18]. Similarly, Nik¢evi¢ and colleagues (2020)
found neuroticism, as well as openness to experience to be associated with higher levels of COVID-
19 anxiety among the general population in the United States. Agreeableness, extraversion, and
conscientiousness had an opposite effect [19]. In a study conducted among young adults in India,
higher neuroticism was connected to higher levels of death anxiety in the wake of the 2020 pandemic,
however, this relationship was fully mediated by perceived stress [20].

These abovementioned findings support past literature indicating that individuals high
in neuroticism respond more negatively to uncertainty [21]. The findings are further in line with
studies on psychological flexibility and uncertainty tolerance, both of which have been linked to
lower wellbeing and higher levels of anxiety during the COVID-19 pandemic [22-25]. One study

found that lower emotional stability, including neuroticism, was associated with increased feelings


https://doi.org/10.20944/preprints202012.0533.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 December 2020 d0i:10.20944/preprints202012.0533.v1

of worry and stress during the pandemic [26]. In addition, intolerance of uncertainty was associated
with higher levels of generalized anxiety and depression during the “lockdown” phase of the
pandemic in the U.K. [27]. This finding was partially moderated by the tendency to choose
maladaptive coping strategies [27].

Emerging evidence shows that different psychological, as well as personality and
demographic factors influence how individuals respond to the coronavirus pandemic. Consequently,
it is imperative to extend our knowledge of the influence of the coronavirus crisis on working
populations. Employees are an exceptional group of individuals to study, as they are simultaneously

dealing with issues relating to work and the changes brought by the pandemic.

Wellbeing at work
Mental wellbeing at work has gained a lot of attention in the media and research in recent years
[28,29]. The COVID-19 pandemic has evidently put pressure on organizations to maintain sense of
community among workers and support wellbeing of employees during remote work and unstable
work situations. According to Eurofound (2020), during the COVID-19 crisis, 12% of EU workers
have felt isolated and 25% have felt emotionally drained by their work [30]. However, mental health
of Finnish workers has not dramatically changed due to COVID-19 [31]. In fact, mental wellbeing of
EU workers improved overall during the April-July 2020 timeframe, Finland being among the five
highest scoring countries on the WHO-5 mental wellbeing index [30]. However, many workers have
experienced increased stress and lower wellbeing due to the impact of the coronavirus pandemic;
especially workers in the medical field have reported increased distress and levels of anxiety due to
higher workloads and increased demands of the work [32,33].

During the coronavirus crisis, working age people in Finland have been mostly
concerned about infecting others or close ones getting infected. In addition, they have worries about

becoming sick with COVID-19, and whether the health care system is able to sustain the increased
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number of patients [31]. These concerns are very natural and can steer workers’ concentration away
from their immediate work, hinder work performance, and create emotional burden [34,35]. The
concerns of workers also go beyond the immediate health-related worries of the global pandemic.
Another major cause of concern is the rapid and dramatic change in working methods. Particularly
knowledge workers have increasingly worked remotely from home or locations other than traditional
workplaces [30]. Consequently, many organizations have taken into use new digital tools and
platforms [36,37]. The fast digital leap has supported completing work and maintaining connection
to workplace and clients [38, 35], but working through digital devices and having constant remote
connectivity to a workplace can be increasingly exhausting experiences [36].

Maintaining social relations and feelings of belongingness are fundamental elements
for wellbeing [39] and can prevent the negative effects of experiencing loneliness at work [40, 41].
Thus, social support from work community has been an important resource for workers during the
COVID-19 crisis. The role of social support has been studied in the workplace context during the
pandemic to some extent [42]. For instance, perceived low support from a supervisor has been found
to predict a range of negative mental consequences, including anxiety and depression among
university faculty and staff [43]. Based on the Eurofound report (2020), 49% of Finnish workers
reported receiving help and support from their managers and 60% from their colleagues during the
crisis [30].

Technology has clearly assisted with receiving and maintaining these vital resources for
work and wellbeing. However, not all workers are familiar and at ease with using technology, which
can lead to technostress [44,45]. A recent study found that remote workers put in more work hours
as they feel forced to work longer, and with higher workload, they experience more techno-stressors,
such as invasion of technology into their home [46]. Back-to-back online meetings and virtual
communication can be draining, and multitasking is common during online meetings as concentration

can be difficult to sustain. This can lead to virtual meeting fatigue and lower workers’ wellbeing

d0i:10.20944/preprints202012.0533.v1
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[35,47]. Moreover, higher use of digital devices and spending increasing amounts of time online
might lead to one-sided online interaction. As a result, individuals may become engaged in identity
driven social media bubbles. Social media identity bubbles refer to online activity which is
characterized by social identification, homophily, and information bias [48]. Involvement in such
social media identity bubbles reduces the likelihood of seeing ideologically diverse information and

is associated with higher psychological distress, exhaustion, and technostress [49].

Current study

This longitudinal study set to investigate what psychological, situational, and socio-demographic
factors predict COVID-19 anxiety among Finnish workers. According to previous research,
individuals have increased levels of anxiety due to the coronavirus pandemic, but more research is
needed to understand the underlying risk factors as well as recognize potential protective factors of
COVID-19 anxiety among workers. Experiencing anxiety related to the COVID-19 crisis might have
anegative impact on workers’ overall wellbeing, but also disrupt their productivity and focus on work
tasks. Consequently, the impact of COVID-19 anxiety among working populations could be felt on
a larger societal level in terms of lost working hours and inefficiency [50].

Our study is theoretically grounded on research on wellbeing at work. Analyzing COVID-19
anxiety could help to understand psychological coping and protective factors under exceptional
circumstances. This can have an impact on general theories of wellbeing at work. Research has thus
far identified psychological factors such as fear and trait anxiety, as well as situational factors such
as living alone and having a pre-existing chronic illness to predict COVID-19 anxiety among older
adults, medical workers, and the general public [7-11]. In addition, women and younger individuals
have been found to experience COVID-19 related stress more likely [12,13]. Therefore, we posed the
following research question:

1) How are psychological, situational, and socio-demographic predictors associated with

COVID-19 anxiety among workers?
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Given that the COVID-19 pandemic began in March 2020 and is still ongoing, we are interested in
investigating changes in different psychological states and situational factors among workers, and
their possible influence on COVID-19 anxiety. Thus, we formulated the second research question:

2) Do changes in psychological and situational factors explain COVID-19 anxiety?

Method

Participants

Participants of the study took part in the longitudinal Social Media at Work in Finland survey, which
was designed as a representative survey of Finnish workers. In total, 1308 participants responded to
the survey collected before the COVID-19 crisis between September 16 and October 15, 2019. Out
of these participants, 79.82% (n = 1044) responded to the follow-up survey conducted between
September 15 and October 22, 2020. The follow-up survey coincided with the 2nd wave of the
COVID-19 epidemic in Finland. In the first survey, the participants were 45.21% female, and between
ages 18 and 66 (Mean [M] = 45.02; Standard deviation [SD] = 11.41). We detected no bias due to
nonresponse and the sample does not include any major biases when compared with the official

census figures of workers in Finland [49,51].

Procedure

No ethical concerns were identified in the survey study design, as declared in December 2018 by the
Academic Ethics Committee of [ANONYMIZED for peer review] region, Finland. The survey was
designed by the research group and administered in Finnish. Participants were recruited via data-
provider company Norstat. Participation in the survey was voluntary and the goals of the research

were explained to respondents.

Measures
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COVID-19 anxiety. We measured COVID-19 anxiety with the six-item short-form of the state scale
of the Spielberger State—Trait Anxiety Inventory [STAI-6; 52]. The measure was adapted to the
current COVID-19 situation by asking the respondents what kind of reactions the coronavirus crisis
evokes in them (see Appendix A). They were then asked to evaluate how well the six statements
describe their state in the past seven days. See Table 1 for descriptive statistics of all measures.
Internal consistency omega coefficients are also reported.

Psychological. Independent variables measuring psychological factors include perceived loneliness,
psychological distress, technostress, work exhaustion, and personality. Loneliness was measured with
the three-item loneliness scale adapted from the standard Revised UCLA Loneliness scale [53]. For
psychological distress, we used the 12-item General Health Questionnaire [GHQ-12; 54]. Social
media technostress measure was adapted from Ragu-Nathan and colleagues’ technostress measure
using six items on techno-overload and techno-invasion [55]. Work exhaustion was measured using
5-item subscale of the 16-item Maslach and colleagues’ Burnout Inventory General Survey [MBI-
GS; 56]. And finally, the personality traits openness, conscientiousness, extroversion, agreeableness,
and neuroticism were measured with the 15-item short measurement of the big five inventory [BFI-
S; 57].

Situational. As situational independent variables, we used measures of social media information
bubble, social support from work community, remote work status, and living alone. A two-item
information bias subscale was utilized from the Identity Bubble Reinforcement Scale [IBR-S, 48].
Social support received from work community was measured with four questions included in the
subscales of the Copenhagen Psychosocial Questionnaire (CPSQII). These questions focused on
supportive working environment and support received from colleagues and supervisors [58]. In
addition, we measured whether the participants work remotely and whether they live alone, both of

which were used as dummy variables.
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Socio-demographic. In addition to gender and age, socio-demographic independent variables
include the level of income and education, and occupational field. Age was used as a categorical
variable with three categories: 18-29, 30-49, and 50-66-year-olds. Dummy variables were created
for high income and education; value 1 indicates high income (5000 € or over / month) and having a
university degree, respectively. Occupational field was measured with the Finnish version of the
International Standard Industrial Classification of all economic activities [ISIC; 59] and were further
classified into seven broader categories for analysis: manufacturing, service, business,
communication & technology, public administration; education; health and welfare, and unknown or
other.

Changes over time. Change in psychological distress, technostress, work exhaustion, social media
information bubble, social support at work, remote working, and employment status were measured
between autumn 2019 and autumn 2020. In addition, the respondents were asked if they had changed
occupational fields between the measurement times. Dummy variables were created based on the
respondents indicating a change in any of the abovementioned measures. For example, those who had
higher psychological distress during the COVID-19 crisis than before the crisis were categorized into
an “increased psychological distress” group. We set those who did not show any change, or reported

lower psychological distress, as reference groups.

Statistical techniques

Multiple linear regression was based on ordinary least squares (OLS) regression. All regression
models analyzed COVID-19 anxiety. All assumptions of OLS were met. Multicollinearity was not
detected, and residuals were normally distributed. Heteroscedasticity of the residuals and outliers
were also checked. Due to heteroscedasticity of the residuals in the full model of Table 2, we ran the
models using Huber-White standard errors (i.e., robust standard errors). Due to the potential outliers,

we also ran the analyses with robust regression, but this did not have an impact on the results.

10
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We report unstandardized (B) and standardized (B) regression coefficients, standard
errors (SE) of B and statistical significances (p) in the tables. In total, the study includes 1044
participants, but the number of participants vary from 883 to 1044 in different models. The full model
includes 883 participants as personality information was only asked from 965 participants, and
because some participants were no longer in the work life (e.g., became unemployed or retired) or

did not respond to all the questions concerning wellbeing at work.

Results

Descriptive statistics of all measures are reported in Table 1. COVID-19 anxiety was 18.91 on the
scale from 6 to 42 in the whole sample. Regression analyses first investigated the associations
adjusting for only age and gender (models 0 in Table 2). Out of the psychological factors, we found
all variables to show statistically significant associations with COVID-19 anxiety, except openness
to experience. Psychological distress (B = 0.36, p < 0.001), neuroticism (p = 0.31, p < 0.001), and
perceived loneliness (B = 0.30, p < 0.001) had the strongest association with COVID-19 anxiety, but
technostress and work exhaustion were also found to be associated with COVID-19 anxiety. Out of
the situational factors, those participants who were in a social media information bubble ( = 0.08, p
= 0.015) and worked remotely (p = 0.06, p = 0.043) reported higher COVID-19 anxiety. In addition,
those who reported higher social support ( = -0.18, p < 0.001) reported lower COVID-19 anxiety.
Women (B =0.16, p < 0.001) and young people below the age of 30 (f =0.09, p = 0.005) were more
likely to report COVID-19 anxiety. Those with high income reported lower COVID-19 anxiety (f =
-0.07, p = 0.029).

The full model reported in Table 2 showed that psychological distress (B = 0.17, p <
0.001), technostress (B =0.17, p<0.001), neuroticism (f = 0.17, p <0.001), and perceived loneliness

(B=0.11, p = 0.005) were associated with COVID-19 anxiety. Women reported higher COVID-19
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anxiety. All other variables were non-significant in the model. The model was statistically significant
and explained 27% of the variance of COVID-19 anxiety: F(24, 858) = 12.56, p < 0.001, R? = .27.
Last part of the analyses focused on changes over time explaining COVID-19 anxiety.
The models are reported in Table 3. We found that increased psychological distress (B = 0.16, p <
0.001), increased technostress (B = 0.09, p < 0.001), and decreased social support from the work
community (B =0.09, p <0.001) predicted higher COVID-19 anxiety. Also, those who had changed

their occupational area reported higher COVID-19 anxiety ( = 0.09, p = 0.006).

Discussion

This longitudinal research investigated the psychological, situational, and socio-demographic
predictors of COVID-19 anxiety among Finnish workers. The results showed that perceived
loneliness, psychological distress, technostress, and neuroticism were significant psychological
predictors of COVID-19 anxiety of workers. It was also found that an increase in both psychological
distress and technostress during the COVID-19 crisis predicted higher COVID-19 anxiety. Workers
who had recently changed their field of work and expressed decreased social support from their work
community reported higher COVID-19 anxiety. Of the demographic factors, female gender and
younger age predicted higher coronavirus-related anxiety.

These results support previous findings, indicating that those who feel lonely and
individuals high in neuroticism, as well as females and younger people are more vulnerable to
experiencing COVID-19 anxiety [7,12,13,18]. Literature further shows that the coronavirus
pandemic and anxiety related to COVID-19 can disrupt workers’ mental wellbeing and hinder work
performance [34,35]. This study found that higher COVID-19 anxiety and lower wellbeing at work
during the pandemic are largely explained by psychological factors. Naturally, the unknown and
dangerous virus has evoked worries and anxiety among many, which has led to increased

psychological distress. Moreover, COVID-19 has changed employees’ traditional working situations

12
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and challenged their social circumstances. This may have left them feeling alone and potentially
isolated from their work community.

Increased technology use has not entirely been able to maintain or create a meaningful,
psychological connection to work community for those working remotely through the pandemic. In
fact, increased use of technology has created additional stress and burden for many workers
[44,45,46]. Maintaining inclusive and caring work culture and providing technical and psychological
support are crucial ways in which organizations could ensure the wellbeing of their employees in
unprecedented and difficult times. We recognize that this may be challenging during times of crisis,
however, the benefits for both the employees and the organization would be substantial. Previous
research has underlined the impact social support received from work has on employees’ wellbeing
[42,43] and identified that higher organizational support and social support are related to lower
COVID-19 anxiety [33].

Such support can be delivered to workers with use of multiple tools and methods. For
instance, a study on Chinese workers indicated that having job autonomy in remote work during the
pandemic can help prevent loneliness, which in turn prevents emotional exhaustion and declines in
life satisfaction [60]. Autonomy may be needed for fostering online social interactions, which need
to be organized and cannot happen as organically as they would in an offline workplace setting.
Meanwhile, having one’s workday closely monitored can have a negative impact on employees’
wellbeing without enhancing their productivity. Therefore, in these unprecedented times managerial
practices may need to be reevaluated.

Maintaining psychological closeness to the workplace is also important for the
organization. Pre-pandemic research suggests that it is the psychological, rather than physical,
isolation that negatively impacts employees’ emotional connection with the workplace [61]. Hence,
employers who foster communication via teleconferencing and other tools that mimic face-to-face

communication in remote work may achieve benefits that help both their workers and the

13
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organization. Moreover, it was noted that employees’ personal preferences and personality should be
taken into consideration, whenever possible, as highly disciplined individuals will have somewhat
different needs than employees having trouble with self-discipline, or low in emotional stability (e.g.,
high in neuroticism).

Our study provides additional insight in the predictors of COVID-19 anxiety among
workers but is limited by using a single measurement of COVID-19 anxiety in one data collection
period: autumn 2020. Future studies should investigate how such anxiety develops over a longer
period of time. Out of the other variables included in the study, loneliness was also only measured
once in the most recent data collected in autumn 2020. Hence, we could not analyze whether a change
in loneliness had an impact on COVID-19 anxiety. In addition, our results are limited to Finnish
working population. Therefore, it would be important to investigate COVID-19 anxiety in other
countries using diverse population samples. The strengths of the study lie in its longitudinal design
that enabled us to investigate changes from pre-COVID-19 crisis era to the most recent developments.

We had a high response rate, and the data is nationally representative of Finnish workers.

Conclusions

Drawing on a sample of Finnish workers, our results showed that COVID-19 anxiety was
significantly associated with different psychological, situational, and socio-demographic factors.
These results highlight the importance of recognizing that COVID-19 pandemic gives rise to anxiety
among workers and it may have serious implications for them. COVID-19 anxiety can negatively
impact workers’ wellbeing, mental health, and work performance. Organizations should provide

additional support and to their employees and assure them during crisis.

14


https://doi.org/10.20944/preprints202012.0533.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 December 2020 d0i:10.20944/preprints202012.0533.v1

References

1. Velavan, T. P., & Meyer, C. G. (2020). The COVID-19 epidemic. Tropical medicine &
International Health, 25(3), 278-280. https://doi.org/10.1111/tmi.13383

2. Spinelli, A., & Pellino, G. (2020). COVID-19 pandemic: perspectives on an unfolding crisis.
The British Journal of Surgery, 107(7), 785-787. https://doi.org/10.1002/bjs.11627

3. Oksanen, A., Kaakinen, M., Latikka, R., Savolainen, 1., Savela, N., & Koivula, A. (2020).
Regulation and Trust: 3-Month Follow-up Study on COVID-19 Mortality in 25 European
Countries. JMIR Public Health and Surveillance, 6(2), e19218.

4. Gostin, L. O., & Wiley, L. F. (2020). Governmental public health powers during the COVID-
19 pandemic: stay-at-home orders, business closures, and travel restrictions. JAMA, 323(21),
2137-2138.

5. Huremovié, D. (2019). Social distancing, quarantine, and isolation. In Psychiatry of
Pandemics (pp. 85-94). Springer, Cham.

6. Tuma, A. H., & Maser, J. D. (Eds.). (2019). Anxiety and the anxiety disorders. Routledge.

7. Gaeta, L., Brydges, C. R. (2020). Coronavirus-Related Anxiety, Social Isolation, and
Loneliness in Older Adults in Northern California during the Stay-at-Home Order. Journal of
Aging & Social Policy, 1-12. https://doi.org/10.1080/08959420.2020.1824541

8. Malesza, M., & Kaczmarek, M. C. (2020). Predictors of anxiety during the COVID-19
pandemic in Poland. Personality and Individual Differences, 170, 110419.
https://doi.org/10.1016/j.paid.2020.110419

9. Petzold, M. B., Bendau, A., Plag, J., Pyrkosch, L., Mascarell Maricic, L., Betzler, F., ... &
Strohle, A. (2020). Risk, resilience, psychological distress, and anxiety at the beginning of the
COVID-19 pandemic in Germany. Brain and Behavior, 10(9), e01745.
https://doi.org/10.1002/brb3.1745

10. Salari, N., Hosseinian-Far, A., Jalali, R., VVaisi-Raygani, A., Rasoulpoor, S., Mohammadi, M.,
... & Khaledi-Paveh, B. (2020). Prevalence of stress, anxiety, depression among the general
population during the COVID-19 pandemic: a systematic review and meta-analysis.

Globalization and Health, 16(1), 1-11. https://doi.org/10.1186/s12992-020-00589-w

15


https://doi.org/10.1111/tmi.13383
https://doi.org/10.1002/bjs.11627
https://doi.org/10.1002/brb3.1745
https://doi.org/10.1186/s12992-020-00589-w
https://doi.org/10.20944/preprints202012.0533.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 December 2020 d0i:10.20944/preprints202012.0533.v1

11. Smirni, P., Lavanco, G., & Smirni, D. (2020). Anxiety in Older Adolescents at the Time of
COVID-19. Journal of Clinical Medicine, 9(10), 3064. https://doi.org/10.3390/jcm9103064

12. Fernandez, R. S., Crivelli, L., Guimet, N. M., Allegri, R. F., & Pedreira, M. E. (2020).
Psychological distress associated with COVID-19 quarantine: Latent profile analysis,
outcome prediction and mediation analysis. Journal of Affective Disorders, 277, 75-84.
https://doi.org/10.1016/j.jad.2020.07.133

13. Horesh, D., Kapel Lev-Ari, R. and Hasson-Ohayon, I. (2020), Risk factors for psychological
distress during the COVID-19 pandemic in Israel: Loneliness, age, gender, and health status
play an important role. British Journal of Health Psychology, 25, 925-933.
https://doi.org/10.1111/bjhp.12455

14. Xu, J., Ou, J., Luo, S., Wang, Z., Chang, E., Novak, C., Shen, J., Zheng, S,, Wang, Y.(2020)
Perceived Social Support Protects Lonely People Against COVID-19 Anxiety: A Three-wave
longitudinal study in China. Frontiers in Psychology, 11, 566965. https://doi.
10.3389/fpsyg.2020.566965.

15. Abdelrahman, M. (2020). Personality traits, risk perception, and protective behaviors of Arab
residents of Qatar during the COVID-19 pandemic. International Journal of Mental Health
and Addiction, 1-12. https://doi.org/10.1007/s11469-020-00352-7

16. Zajenkowski, M., Jonason, P. K., Leniarska, M., & Kozakiewicz, Z. (2020). Who complies
with the restrictions to reduce the spread of COVID-19? Personality and perceptions of the
COVID-19 situation. Personality and Individual Differences, 166, 110199.

17. Volk, A. A., Brazil, K. J., Franklin-Luther, P., Dane, A. V., & Vaillancourt, T. (2021). The
influence of demographics and personality on COVID-19 coping in young adults. Personality
and Individual Differences, 168, 110398. https://doi.org/10.1016/j.paid.2020.110398

18. Lopez-Nuiiez, M. 1., Diaz-Morales, J. F., & Aparicio-Garcia, M. E. (2020). Individual
differences, personality, social, family and work variables on mental health during COVID-
19 outbreak in Spain. Personality and Individual Differences, 110562.

19. Nikéevi¢, A.V., Marino, C., Kolubinski, D.C., Leach, D., Spada, M.M. (2020). Modelling the

contribution of the Big Five personality traits, health anxiety, and COVID-19 psychological

16


https://doi.org/10.1111/bjhp.12455
https://doi.org/10.20944/preprints202012.0533.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 December 2020 d0i:10.20944/preprints202012.0533.v1

distress to generalised anxiety and depressive symptoms during the COVID-19 pandemic.
Journal of Affective Disorders, 279, 578 — 584.

20. Pradhan, M., Chettri, A., Maheshwari, S. (2020). Fear of death in the shadow of COVID-19:
The mediating role of perceived stress in the relationship between neuroticism and death
anxiety. Death Studies,16, 1-5.

21. Hirsh, J. B., & Inzlicht, M. (2008). The devil you know: Neuroticism predicts neural response
to uncertainty. Psychological Science, 19(10), 962-967. https://doi.org/10.1111/].1467-
9280.2008.02183.x

22. Wielgus, B., Urban, W., Patriak, A., & Cichocki, L. (2020). Examining the associations
between psychological flexibility, mindfulness, psychosomatic functioning, and anxiety
during the COVID-19 pandemic: A path analysis. International Journal of Environmental
Research and Public Health, 17(23), 8764. https://doi.org/10.3390/ijerph17238764

23. Mosheva, M., Hertz-Palmor, N., Dorman Ilan, S., Matalon, N., Pessach, I. M., Afek, A., ... &
Gothelf, D. (2020). Anxiety, pandemic-related stress and resilience among physicians during
the COVID-19 pandemic. Depression and Anxiety, 37(10), 965-971.

24. Pakenham, K. I., Landi, G., Boccolini, G., Furlani, A., Grandi, S., & Tossani, E. (2020). The
moderating roles of psychological flexibility and inflexibility on the mental health impacts of
COVID-19 pandemic and lockdown in Italy. Journal of Contextual Behavioral Science, 17,
109-118. https://doi.org/10.1016/j.jcbs.2020.07.003

25. Ran, L., Wang, W., Ai, M., Kong, Y., Chen, J., & Kuang, L. (2020). Psychological resilience,
depression, anxiety, and somatization symptoms in response to COVID-19: A study of the
general population in China at the peak of its epidemic. Social Science & Medicine, 262,
113261. https://doi.org/10.1016/j.socscimed.2020.113261

26. Somma, A., Gialdi, G., Krueger, R. F., Markon, K. E., Frau, C., Lovallo, S., & Fossati, A.
(2020). Dysfunctional personality features, non-scientifically supported causal beliefs, and
emotional problems during the first month of the COVID-19 pandemic in Italy. Personality

and Individual Differences, 165, 110139. https://doi.org/10.1016/j.paid.2020.110139

17


https://doi.org/10.20944/preprints202012.0533.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 December 2020 d0i:10.20944/preprints202012.0533.v1

27. Rettie, H., Daniels, J. (2020). Coping and tolerance of uncertainty: Predictors and mediators
of mental health during the COVID-19 pandemic. American Psychologist, Advance online
publication. http://dx.doi.org/10.1037/amp0000710.

28. Mosley, E. (2020, May 26). A New lens on mental health and well-being at work. Forbes.
Retrieved from: https://www.forbes.com/sites/ericmosley/2020/05/26/a-new-lens-on-mental-
health-and-well-being-at-work/?sh=79c5909ae4f1

29. World Health Organization. (n.d.). Mental health in the workplace. Mental health and
substance abuse. Retrieved from: https://www.who.int/teams/mental-health-and-substance-
use/mental-health-in-the-workplace

30. Eurofound (2020). Living, working and COVID-19. COVID-19 series. Publications Office of
the European Union, Luxemburg. Retrieved from:
https://www.eurofound.europa.eu/sites/default/files/ef _publication/field_ef document/ef200
59%en.pdf

31. Keskila, L., Harma, V., & Rissanen, V. (2020). COVID-19-epidemian vaikutukset
hyvinvointiin, palvelujérjestelméan ja kansantalouteen [The implications of COVID-19 to
wellbeing, service systems and economy]. Expert assessment, report 14/20. Helsinki: Finnish
Institute of Health and Welfare.

32. Chen, Q., Liang, M., Li, Y., Guo, J., Fei, D., Wang, L., ... & Wang, J. (2020). Mental health
care for medical staff in China during the COVID-19 outbreak. The Lancet Psychiatry, 7(4),
el5-el6.

33. Labrague, L. J., & De los Santos, J. A. A. (2020). COVID-19 anxiety among front-line nurses:
Predictive role of organisational support, personal resilience and social support. Journal of
Nursing Management, 28(7), 1653-1661.

34. Trougakos, J. P., Chawla, N., & McCarthy, J. M. (2020). Working in a pandemic: Exploring
the impact of COVID-19 health anxiety on work, family, and health outcomes. Journal of
Applied Psychology, 105(11), 1234-1245. http://dx.doi.org/10.1037/apl0000739

35. Waizenegger, L., McKenna, B., Cai, W., & Bendz, T. (2020). An affordance perspective of
team collaboration and enforced working from home during COVID-19. European Journal

of Information Systems, 29(4), 429-442.

18


http://dx.doi.org/10.1037/amp0000710
https://doi.org/10.20944/preprints202012.0533.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 December 2020 d0i:10.20944/preprints202012.0533.v1

36. Leonardi P. M. (2020). COVID-19 and the New Technologies of Organizing: Digital Exhaust,
Digital Footprints, and Artificial Intelligence in the Wake of Remote Work. Journal of
Management Studies, 10.1111/joms.12648. https://doi.org/10.1111/joms.12648

37. Richter, A. (2020). Locked-down digital work. International Journal of Information
Management, 55, 102157, htpps://doi.org/10.1016/j.ijinfomgt.2020.102157

38. Lee, S. A. (2020). Coronavirus Anxiety Scale: A brief mental health screener for COVID-19
related anxiety. Death studies, 44(7), 393-401.

39. Baumeister, R.F., Leary, M.R. (1995). The need to belong: desire for interpersonal
attachments as a fundamental human motivation. Psychological Bulletin, 117(3), 497-529.

40. Wright, S.L. (2005). Organizational Climate, Social Support and Loneliness in the
Workplace. In N.M. Ashkanasy, W.J. Zerbe, and C.E.J. Hartel (Eds.). The Effect of Affect in
Organizational  Settings (pp. 123--142). Emerald Group Publishing Limited.
https://doi.org/10.1016/S1746-9791(05)01106-5.

41. Ozcelik, H. & Barsade, S.G. (2018). No employee an island: workplace loneliness and job
performance. Academy of Management Journal, 61(1), 2343-2366.
https://doi.org/10.5465/amj.2015.1066

42. Charoensukmongkol, P., & Phungsoonthorn, T. (2020). The effectiveness of supervisor
support in lessening perceived uncertainties and emotional exhaustion of university
employees during the COVID-19 crisis: the constraining role of organizational intransigence.
The Journal of General Psychology, https://doi.org/10.1080/00221309.2020.1795613

43. Evanoff, B. A., Strickland, J. R., Dale, A. M., Hayibor, L., Page, E., Duncan, J. G, ... & Gray,
D. L. (2020). Work-related and personal factors associated with mental well-being during
COVID-19 Response: A survey of health care and other workers. medRxiv.

44. Ayyagari, R., Grover, V., & Purvis, R. (2011). Technostress: Technological Antecedents and
Implications. MIS Quarterly, 35(4), 831-858. doi:10.2307/41409963.

45, Tarafdar, M., Cooper, C.L., Stich, J-F.(2019) The technostress trifecta - techno eustress,
techno distress and design: Theoretical directions and an agenda for research. Information

Systems Journal, 29, 6— 42. https://doi.org/10.1111/isj.12169.

19


https://doi.org/10.20944/preprints202012.0533.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 December 2020 d0i:10.20944/preprints202012.0533.v1

46. Molino, M., Ingusci, E., Signore, F., Manuti, A., Giancaspro, M. L., Russo, V., ... & Cortese,
C. G. (2020). Wellbeing costs of technology use during Covid-19 remote working: An
investigation using the Italian translation of the technostress creators scale. Sustainability,
12(15), 5911. https://doi.org/10.3390/su12155911

47. Fosslien, L., & Duffy, M.W. (2020). How to combat zoom fatigue. Harvard Business Review.
Retrieved from
https://bond.edu.au/nz/files/4829/How%20t0%20Combat%20Zoom%20Fatigue.pdf

48. Kaakinen, M., Sirola, A., Savolainen, I., & Oksanen, A. (2020). Shared identity and shared
information in social media: development and validation of the identity bubble reinforcement
scale. Media Psychology, 23(1), 25-51. https://doi.org/10.1080/15213269.2018.1544910

49. Oksanen, A., Oksa, R., Savela, N., Kaakinen, M., & Ellonen, N. (2020). Cyberbullying
victimization at work: social media identity bubble approach. Computers in Human
Behaviour, 109, 106363. https://doi.org/10.1016/j.chb.2020.106363

50. Giorgi, G., Lecca, L. I., Alessio, F., Finstad, G. L., Bondanini, G., Lulli, L. G., ... & Mucci,
N. (2020). COVID-19-Related Mental Health Effects in the Workplace: A Narrative Review.
International Journal of Environmental Research and Public Health, 17(21), 7857.
https://doi.org/10.3390/ijerph17217857

51. Oksa, R., Kaakinen, M., Savela, N., Ellonen, N., & Oksanen, A. (2020). Professional social
media usage: Work engagement perspective. New Media & Society, Advance Online
Publication. https://doi.org/10.1177/1461444820921938

52. Marteau, T. M., & Bekker, H. (1992). The development of a six-item short-form of the state
scale of the Spielberger State—Trait Anxiety Inventory (STAI). British Journal of Clinical
Psychology, 31(3), 301-306. https://doi.org/10.1111/j.2044-8260.1992.th00997..x

53. Russell, D., Peplau, L. A., & Cutrona, C. E. (1980). The revised UCLA Loneliness Scale:
Concurrent and discriminant validity evidence. Journal of Personality and Social Psychology,
39(3), 472-480. https://doi.org/10.1037/0022-3514.39.3.472

54. Goldberg, D. P., Gater, R., Sartorius, N., Ustun, T. B., Piccinelli, M., Gureje, O., & Rultter, C.

(1997). The validity of two versions of the GHQ in the WHO study of mental illness in general

20


https://doi.org/10.20944/preprints202012.0533.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 December 2020 d0i:10.20944/preprints202012.0533.v1

health care. Psychological Medicine, 27(1), 191-197.
https://doi.org/10.1017/S0033291796004242

55. Ragu-Nathan, T. S., Tarafdar, M., Ragu-Nathan, B. S., & Tu, Q. (2008). The consequences
of technostress for end users in organizations: Conceptual development and empirical
validation. Information Systems Research, 19(4), 417-433.
https://doi.org/10.1287/isre.1070.0165

56. Maslach, C., Jackson, S. E., Leitner, M. P. (2018). Maslach Burnout Inventory manual, 4th
edn. Menlo Park, CA: Mind Garden.

57. Hahn, E., Gottschling, J., & Spinath, F. M. (2012). Short measurements of personality —
Validity and reliability of the GSOEP Big Five Inventory (BFI-S). Journal of Research in
Personality, 46(3), 355—359. https://doi.org/10.1016/}.jrp.2012.03.008

58. Pejtersen, J. H., Kristensen, T. S., Borg, V., & Bjorner, J. B. (2010). The second version of
the Copenhagen Psychosocial Questionnaire. Scandinavian Journal of Public Health, 38(3),
8-24. https://doi.org/10.1177/1403494809349858

59. United Nations. (2008). International Standard Industrial Classification of All Economic
Activities (ISIC) Revision 4. Retrieved from
https://unstats.un.org/unsd/classifications/Econ/isic

60. Wang, B., Liu, Y., Qian, J. & Parker, S.K. (2020a). Achieving effective remote working
during the COVID-19 pandemic: A work design perspective. Applied Psychology.
https://doi.org/10.1111/apps.12290.

61. Wang, W., Albert, L. & Sun, Q. (2020b). Employee isolation and telecommuter organizational
commitment. Employee Relations, 42(3), 609-625. https://doi.org/10.1108/ER-06-2019-0246

21


https://doi.org/10.20944/preprints202012.0533.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 December 2020 d0i:10.20944/preprints202012.0533.v1

Tables
Table 1: Descriptive statistics of study variables

Table 1. Descriptive statistics.

Range M SD Q
Psychological
COVID-19 anxiety 6-42 18.91 6.76 0.87
Loneliness 0-6 1.76 1.65 0.85
Psychological distress 0-12 2.19 3.30 0.91
Technostress 6-42 12.89 7.41 0.92
Work exhaustion 0-30 14.26 7.57 0.92
Openness 3-21 14.71 3.32 0.70
Conscientiousness 5-21 15.63 3.04 0.70
Extroversion 3-21 13.52 4,32 0.87
Agreeableness 3-21 14.41 2.96 0.59
Neuroticism 3-21 11.69 3.64 0.74
Situational
Social media information bubble 2-14 5.89 2.34 -
Social support from work 4-20 14.65 3.01 0.78
n %
Remote work 391 37.45
Lives alone 294 28.16
Socio-demographic
Female 472 45.21
Age
18-29 121 11.59
30-49 518 49.62
50-66 405 38.79
High income 120 11.49
University degree 496 47.51
Occupational area
Manufacturing 292 27.97
Service 157 15.04
Business, communic., & techn. 156 14.94
Public administration 71 6.8
Education 95 9.1
Health and welfare 151 14.46
Unknown 122 11.69
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Table 2. Predictors of COVID-19 anxiety among a national sample of Finnish workers

Models 0 (age and gender adj.) Full model
B SE(B) P B B SE(B) p B

Psychological
Loneliness 1.21 0.12 <0.001 0.30 047 0.16 0.005 0.11
Psychological distress 0.74 0.06 <0.001 0.36 036 0.08 <0.001 0.17
Technostress 0.242 0.028 0.000 0.27 0.15 0.04 <0.001 0.17
Work exhaustion 0.25 0.03 0.000 0.28 0.05 0.03 0.156 0.05
Openness -0.02 0.06 0.706 -0.01 0.04 0.07 0.507  0.02
Conscientiousness -0.21  0.07 0.003 -0.09 0.02 0.07 0.773 0.01
Extroversion -0.19 0.05 0.000 -0.12 0.01 0.05 0.797  0.01
Agreeableness -0.28  0.07 0.000 -0.12 -0.13  0.08 0.095 -0.06
Neuroticism 0.58 0.06 0.000 0.31 0.32 0.07 <0.001 0.17
Situational
Social media information bubble 0.22 0.09 0.015 0.08 0.18 0.10 0.063 0.06
Social support from work -0.40 0.07 0.000 -0.18 -0.10 0.07 0.184 -0.04
Remote work 0.87 043 0.043 0.06 0.01 0.46 0.980 0.00
Lives alone -0.18 046 0.697 -0.01 -0.33 044 0.451 -0.02
Socio-demographic
Female 211 042 0.000 0.16 091 045 0.044  0.07
Age (ref. 50-66-yo0s)

18-29 195 0.69 0.005 0.09 0.64 0.69 0.352  0.03

30-49 0.86 0.44 0.053 0.06 0.16 0.46 0.732  0.01
High income -1.43 0.65 0.029 -0.07 -0.39 0.64 0.537 -0.02
University degree 027 043 0529 0.02 021 0.44 0.640  0.02
Occupational area (ref. manufact.)

Service 0.88 0.67 0.189 0.05 0.10 0.66 0.877 0.01

Business, communic., & techn.  0.12  0.67 0.854 0.01 -0.01 0.59 0.986  0.00

Public administration 1.11 0.90 0.216 0.04 0.87 0.75 0.249 0.03

Education 0.18 0.80 0.821 0.01 -056 0.74 0450 -0.03

Health and welfare 1.17 0.68 0.085 0.06 033 0.64 0599  0.02

Unknown 079 073 0278 0.04 051 152 0.735  0.01

Note. models 0 are adjusted only for age and gender.
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Table 3. COVID-19 anxiety predicted by the change from pre-COVID-19 situation to current.

% (yes) B SE (B) p p
Increased psychological distress 28.83 241 0.45 <0.001 0.16
Increased technostress 35.92 131 0.44 <0.001 0.09
Increased work exhaustion 41.78 0.38 0.43 0.39 0.03
Increased information bubble 37.93 0.55 0.43 0.19 0.04
Decreased social support 39.48 1.27 0.44 <0.001 0.09
Become remote worker 12.25 0.41 0.65 0.54 0.02
Became unemployed 3.35 1.05 1.14 0.360 0.03
Moved alone 1.92 1.28 151 0.395 0.03
Changed occupational area 19.79 1.48 0.53 0.006 0.09

Note. All regression models are adjusted for age and gender. Change over time is measured using
responses prior to (September-October 2019) and during the COVID-19 crisis situation (September-
October 2020)

24


https://doi.org/10.20944/preprints202012.0533.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 December 2020 d0i:10.20944/preprints202012.0533.v1

Appendix A

The COVID-19 anxiety measure adapted from the STAI-6 [51] and designed to inquire about the

respondents’ reactions to the situation caused by the coronavirus pandemic.

What kind of reactions does the coronavirus crisis evoke in you? Please evaluate, how well the next
statements describe your state of mind during the past seven days.

| feel calm.

| am tense.

| feel upset.

| am relaxed.

| feel content.
| am worried.

Answer options are on a scale from 1 (does not describe my state at all) to 7 (describes my state
completely).
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