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Abstract.
BACKGROUND: The COVID-19 pandemic has had a massive impact on work and home life, changing all daily routines
of remote workers. It is extremely important to figure out some changes in home and work life that may affect the mental
health of remote workers more.
OBJECTIVES: The first aim of the study was to investigate the predictors of depression, anxiety, and stress among first-time
remote workers during the COVID-19 pandemic. The second aim was to explore sex differences regarding work and home
life during the COVID-19 pandemic.
METHODS: The sample consisted of 459 participants who have been working from home for the first time during the
COVID-19 pandemic. An online survey used included questions relating to sociodemographic characteristics, changes in
work and home life, Depression Anxiety Stress Questionnaire-Short Form, Jenkins Sleep Scale, and Leisure-Time Exercise
Questionnaire.
RESULTS: The prevalence of depression, anxiety, and stress was 17.9%, 19.6%, and 19.6% of the participants, respectively.
Poor sleep quality, trouble focusing at work, being female, workplace loneliness, low levels of control over working hours,
and low levels of physical activity were predictors of depression. Poor sleep quality, increased workload, and being female
were predictors of anxiety. Poor sleep quality, trouble focusing at work, being female, financial concern, and workplace
loneliness were predictors of stress. It was observed a higher increase in both housework and working hours during the
COVID-19 pandemic in women.
CONCLUSION: Determining the variables that can affect the mental health of remote workers is highly important for timely
psychological intervention.
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1. Introduction

The COVID-19 pandemic has in general altered the
dynamics of daily life. On the one hand, COVID-19
has threatened the physical health of people around
the world. On the other hand, it has induced a
large number of people to suffer from mental health
problems due to stressors such as physical distance,
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self-isolation, fear, and financial concerns [1]. This
health crisis has led to unprecedented impacts on
workplace practices. Millions of employees from dif-
ferent countries shifted to working from home (WFH)
in a short time. During the COVID-19 pandemic,
WFH has become crucial for many companies and
governments since it appears the first option to both
continue working and reducing the spread of the virus
[2]. Due to the uncertainty about the duration of the
pandemic and the possible future waves of contagion,
companies have begun to take into account WFH as
a “new normal” way of working [3].

WFH has played a key role in reducing the spread
of COVID-19. However, this mandatory and sudden
shift to WFH has caught employees unprepared to
adjust to the alteration. Contrary to working in the
office, many employees have experienced significant
difficulties due to overtime for dealing with house-
hold chores and childcare. WFH is new for many
workers, so the change of workplace can yield a num-
ber of distractions. Many distractions can arise such
as children playing, pets, and neighbors making noise
[4]. Data from several studies suggested that employ-
ees who work from home tended to work longer hours
than employees at the offices [4, 5]. Increased work-
loads, overtime, and irregular working hours have led
to the deterioration of the daily routines of employ-
ees. Overtime may induce negative changes in the
biological rhythm, which is extremely important for
mental health [6]. WFH has completely reshaped the
traditional 9-to-5 working style and blurred the lines
between home and office [7]. This blurred line of the
boundary between professional and personal life has
made many employees not able to disconnect from
work and work-related issues in their leisure time [8].
Research in this area showed that employees who
could detach from work during off-hours felt more
satisfied [9–12].

The overwhelming deficiency of human interac-
tion has taken its toll on mental health during the
COVID-19 pandemic. People lose the vast major-
ity of their spontaneous interactions with others by
WFH. WFH may trigger feelings of loneliness due to
a longer-term disconnection from social interactions
at the workplace [13]. Loneliness was considered to
have a negative effect on mental health and well-being
[14].

It is inevitable that such changing conditions have
a major impact on nighttime sleep as well. Adequate
sleep duration, quality, and timing are key compo-
nents for coping with life-threatening events such
as the COVID-19 pandemic [15]. The blurry line

between personal and professional life, excessive
coffee consumption, late-night screen time, over-
time, and procrastination may cause an increase
in the incidence of sleep disorders. Several stud-
ies found that the prevalence of sleep disorders had
increased during the COVID-19 pandemic [16, 17].
In the context of the disruption of daily routines
and excessive screen time, the COVID-19 pandemic
can cause sleep disorders as well as health risks
such as increased weight and sedentary life. Sleep
plays a fundamental role in regulating and function-
ing emotion. Even a single night of sleep deprivation
may cause noteworthy mood disturbances. Prolonged
sleep loss increases the risks of long-term adverse
consequences for mental health [18, 19].

During remote working, secondary to long work-
ing hours may significantly increase sedentary time,
particularly screen time. Lower levels of participation
in activities outside of the home due to COVID-
19 restrictions can further increase sedentary life. A
sedentary lifestyle or increased screen time is a major
global public health issue due to its known negative
effects on both physical and mental health [20, 21].

The division of labor between men and women
during WFH is closely related to established social
and cultural gender roles. Gender roles continue to
tie fatherhood primarily to full-time employment and
motherhood to time-consuming child-centered care-
giving and housework [22–24]. Unbalanced division
of labor may exacerbate gender inequality in house-
hold chores and childcare, which make women’s
working life more difficult.

Prior to the COVID-19 pandemic, WFH was not
a very common way of working in Turkey. Millions
of employees who have no previous experience of
working outside the office have experienced WFH for
the first time. Moreover, the uncertainty about when
the pandemic will end and possible new COVID-19
contagion waves lead to predictions that WFH may
become long-term or even permanent [25]. Although
various studies have been carried out on WFH, there
are only a few studies investigating the relationships
between changes in work and home life and men-
tal health of remote workers during the COVID-19
pandemic. Given the psychological effects of the
rapidly changing dynamics and the paucity of current
data, the present study was designed and conducted
to investigate the predictors of depression, anxiety,
and stress among first-time remote workers during
the COVID-19 pandemic. The secondary aim of this
research was to explore changes in work and home
life in terms of sex differences.
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2. Method

2.1. Study setting and sample

The current study combined a snowball sampling
technique with a cross-sectional, web-based survey
and recruited 459 remote workers who began to work
from home for the first time after the COVID-19 pan-
demic has been declared. The COVID-19 pandemic
period is a time when it is difficult to reach partici-
pants due to restrictions in every aspects of life and
the risk of virus transmission. In cases where it is
difficult to reach the universe, non-probability sam-
pling methods are used to reach the participants [26].
Therefore, the snowball sampling method, which is a
non-probability (purposeful) sampling method was
used in this study. Survey and informative forms
(names of researchers and their institutions, scope
and purpose of the study, participation criteria, data
privacy commitment form, survey instruments) were
transferred to an online questionnaire. All responses
were anonymous and no personally identifiable infor-
mation was requested. Primary inclusion criteria for
the participants were no remote working experience
prior to the COVID-19 pandemic, WFH for at least
six months after the COVID-19 pandemic declara-
tion, WFH at the time of the questionnaire, graduation
from the university.

2.2. Measurements

Sociodemographic characteristics included age,
sex, job, parental status, and educational level.

After the participants started WFH, the changes
in work and home life were evaluated through
eight questions. The first three questions were about
changes in time spent on dealing with daily work
time, household chores, childcare. Participants were
requested to mark three items on a nine-point scale
related to changes in time spent on dealing with daily
work time, household chores, and childcare (1 = 4
hours or more decreased, 5 = not changed, 9 = 4 hours
or more increased). The fourth question was about the
change in the workload of the participants (utilized
a 5-point scale; 1 = significantly decreased, 3 = not
changed, 5 = significantly increased). The fifth ques-
tion was about the participants’ control over their
working hours (high levels of control over working
hours, moderate levels of control over working hours,
low levels of control over working hours). The sixth
question was about concentration and distraction of
the participants. This question was measured with

two items: “I am distracted while working (e.g., noisy
neighbors, pets, and child who need attention)” and
“Focus on work is taking a longer time than before”.
Responses were given on a 5-point scale ranging from
1 (never) to 5 (always). The seventh question was
related to workplace loneliness. Participants were
asked about the mood effects of being physically
away from colleagues or teammates. Responses were
given on a 5-point scale ranging from 1 (strongly
negative) to 5 (strongly positive). The eighth ques-
tion assessed the current financial state and financial
concern levels of participants. The financial condi-
tion of participants was measured with two items that
reflect the current and the expected financial situation.
Questions were “How would you rate your financial
situation in these days? ” and “What is your financial
expectation six months from now?”. Responses were
given on an 11-point scale ranging from 0 (the worst
financial situation) to 10 (the best financial situation).

Depression Anxiety Stress Questionnaire - Short
Form (DASS-21) [27] is a self-report questionnaire
in which participants rate the frequency and severity
of depression, anxiety, and stress. The participants
were asked to mark how often they experienced the
emotions and situations mentioned during the past
week. As measured by the DASS-21, depression sub-
dimension assesses dysphoria, anhedonia, lack of
interest, and low self-esteem; anxiety sub-dimension
assesses subjective experience of the anxiety effect,
autonomic arousal, skeletal muscle effects, and sit-
uational anxiety; and stress sub-dimension assesses
irritability, being overactive, impatience, tension, and
persistent arousal. DASS-21 includes twenty one
questions and three components of depression (7
questions), anxiety (7 questions), and stress (7 ques-
tions). Questionnaire scoring is a four-point Likert
scale (0 = does not apply to me at all, 3 = applies to
me very much or most of the time). The final result is
obtained by summing the scores of the items on each
subscale. The depression score results are classified
as normal (0–9), mild depression (10–12), moderate
depression (13–20), severe depression (21–42). The
anxiety score results are classified as normal (0–6),
mild anxiety (7–9), moderate anxiety (10–14), severe
anxiety (15–42). The stress score results are classi-
fied as normal (0–10), mild stress (11–18), moderate
stress (19–26), severe stress (27–42). The Turkish
validity and reliability of DASS-21 has been demon-
strated in previous studies [28, 29]. In current study,
Cronbach’s alpha was 0.94 for DASS-21, 0.88 for
depression, 0.82 for anxiety, and 0.88 for stress, indi-
cating a good internal consistency for each subscale.
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Jenkins Sleep Scale (JSS) [30] was used to assess
subjective sleep quality. JSS was designed to measure
common sleep problems in the clinical population
and then used for the general population as well [31].
It comprises 4 items that assess in the past four weeks
(a) trouble falling asleep, (b) trouble staying asleep,
(c) wake up several times/night, and (d) wake up
feeling tired. Each item is rated on a 6-point Likert
scale (not at all = 0, 1–3 days = 1, 4–7 days = 2, 8–14
days = 3, 15–21 days = 4, 22–28 days = 5). The total
score is ranging from 0 to 20, showing poorer sleep
quality as it increases. In the validity and reliability
of the Turkish version of the JSS, Cronbach’s alpha
was found 0.862 [32]. In current study, this value was
0.82.

The Leisure-Time Exercise Questionnaire (LTEQ)
[33] consists of three items assessing the frequency
of mild (minimal effort), moderate (not exhaust-
ing), and strenuous (heart beating rapidly) exercise.
LTEQ was about assessing the physical activity that
the participants engage in their leisure time. Partic-
ipants were asked to rate how often they engage in
leisure-time exercise during a typical week for at least
20 min. The overall score was computed as followed:
(3 × mild) + (5 × moderate) + (9 × strenuous). In the
validity and reliability of the Turkish version of the
LTEQ, Cronbach’s alpha was found 0.94 [34].

2.3. Data analysis

Data was analyzed by using SPSS Statistics
23.0 software package. Descriptive statistics were
expressed using frequency, percentage, mean, and
standard deviation. Since the skewness and kurtosis
values of the numerical variables vary between ± 2,
it is assumed that the data show normal distribution
[35]. Therefore, parametric tests were used in the
analysis. Differences between numerical variables
were compared using Independent Samples T-Test.
Multiple linear regression models were used with
enter method to investigate potentially predictive fac-
tors for the sub-dimensions of DASS-21 (depression,
anxiety, and stress) in the employees who work from
home for the first time. The variables were determined
as relevant variables to be considered in analysis,
in accordance with clinical experience and litera-
ture review [36–39]. Three main factors used for
all the models are as follows: The first factor was
sociodemographic characteristics including sex, age,
educational status, working organizations, and hav-
ing a child. The second factor was possible changes in
work and home life during WFH including changes

in time spent on household chores and childcare,
changes in daily working hours and workload, con-
trol over working hours, distractions and focusing,
financial state and workplace loneliness. The third
factor was body wellness including sleep quality and
leisure-time exercise. In these regression analyzes,
Durbin Watson values were found to be 1.671 for the
depression sub-dimension, 1.952 for the anxiety sub-
dimension and 1.649 for the stress sub-dimension.
In the regression analyzes, Variance Inflation Factors
(VIF) values are between 0.310–0.959, while toler-
ance values are between 1.043–3.222. Accordingly, it
was seen that the models created based on the norms
accepted in the literature do not have multicollinearity
and autocorrelation problems [40]. Internal reliability
coefficients (Cronbach’s alpha) were used to evalu-
ate the internal consistency or reliability of a data.
p < 0.05 level was considered significant for statistical
analysis.

2.4. Legal approvals

Data was collected via an online questionnaire
from October 25 to December 24, 2020, during
the lockdown of the COVID-19 pandemic. Ethical
approval had previously been granted by the Ethics
Board of Bağcılar Training and Research Hospital,
İstanbul (Document No. 2020.10.2.06.167).

3. Results

The sociodemographic characteristics of the sam-
ple are shown in Table 1. Out of 459 respondents, 254
(55.3%) were male and 205 (44.7%) were female.
The age of the participants ranged from 24 to 60
years (M = 35.64, SD = 6.84) and mean age was
35.64 ± 6.84. As far as education level is concerned,
318 (69.3%) participants were graduated from uni-
versity, while 141 (30.7%) were postgraduate degree
holders. Of the total, 228 (49.7%) of the partici-
pants had a child. Considering the occupations of
participants, 100 (21.8%) were software developers,
79 (17.2%) were pharmaceutical industry employ-
ees, 74 (16.1%) were sales and marketing employees,
67 (14.6%) were bank employees, 29 (6.3%) were
public officers, 29 (6.3%) were engineer, 24 (5.2%)
were textile workers, 11 (2.4%) were airlines work-
ers, 11 (2.4%) were insurance workers, 9 (2.0%) were
teachers, 9 (2.0%) were food workers, 8 (1.7%) were
logistics workers, 6 (1.3%) were human resources
workers, 3 (0.7%) were tourism professionals.



E. Şentürk et al. / Predictors of depression, anxiety and stress among remote workers during the COVID-19 pandemic 45

Table 1
Sociodemographic characteristics

Mean Standard
Deviation

n %

Age 35.64 6.84
Sex Male 254 55.3

Female 205 44.7
Educational

status
University 318 69.3
Postgraduate degree 141 30.7

Working
organizations

Public sector 69 15.0
Private sector 390 85.0

Occupations Software developers 100 21.8
Pharmaceutical industry 79 17.2
Sales and marketing 74 16.1
Bank 67 14.6
Public services or

administration
29 6.3

Engineer 29 6.3
Textile 24 5.2
Airlines 11 2.4
Insurance 11 2.4
Teacher 9 2.0
Food 9 2.0
Logistics 8 1.7
Recruitment or Human

resources
6 1.3

Tourism 3 0.7
Having a child No 231 50.3

Yes 228 49.7

Variables related to changes in work and home life
are in Table 2. It was found that the spending time
on housework and childcare increased on average in
the sample (6.04 ± 1.80, 6.15 ± 1.73, respectively).
42.7% of the participants declared that the workload
related to their work did not change, while 35.1%
declared that it increased. Just over half (50.3%) of
those surveyed reported that they had moderate levels
of control over working hours, 23.7% of them had low
levels of control over working hours. 27.5% of those
who were participants indicated that time for focus
on working often took a longer time than before and
5.2% of them indicated that it always took longer
time. Almost one-third of the participants (33.8%)
indicated distraction sometimes while working due to
external factors. Rates of those who often and always
exposed to this trouble were 21.8% and 4.1%, respec-
tively. While the participants evaluated their current
financial state at a moderate level (5.83 ± 2.23), they
considered that their financial state would decrease
partially (5.59 ± 2.21) 6 months later. When asked
whether the effects of being physically away from
colleagues or teammates, 51% of the respondents
reported no effect, 30.7% negative effect, 2.8 %
strongly negative effect.

Prevalence of depression, anxiety and stress in the
sample is shown in Table 3. According to the DASS-
21 scale, 17.9% of the participants had various levels
of depression, which were mild depression at 10.7%,
moderate depression at 7.0%, and severe depression
at 0.2%. Various levels of anxiety were detected in
19.6% of participants. The frequency of mild anxiety
was 12.9%, moderate anxiety 6.1%, severe anxiety
0.6%. Various levels of stress were detected in 19.6%
of the participants. The frequency of mild stress was
19.4%, and moderate stress was 0.2%.

A comparison of factors related to changes in work
and home life by sex is shown in Table 4. During the
WFH period, women declared that their time spend-
ing on household chores (p = 0.001), working hours
(p = 0.006), workload (p = 0.012) increased more than
men, and they were more distracted while working
(p = 0.009).

Sub-dimensions of the DASS-21 questionnaire
by multiple linear regression analysis is shown in
Table 5. Models created for Depression, Anxiety,
and Stress were significant (p < 0.001 for each), and
these models explained 40%, 31%, and 37% of the
variance, respectively. Poor sleep quality (� = 0.378,
p < 0.001), trouble focusing at work (� = 0.138,
p < 0.001), being female (� = 0.137, p = 0.001), work-
place loneliness (� = –0.133, p = 0.001), low levels
of control over working hours (� = 0.094, p = 0.020)
and low levels of leisure-time physical activity
(� = –0.094, p = 0.012) were predictors of depres-
sion respectively. Significant predictors of anxiety
included poor sleep quality (� = 0.373, p < 0.001),
increased workload (� = 0.117, p = 0.019), being
female (� = 0.097, p = 0.023) respectively. Signif-
icant predictors of stress included poor sleep
quality (� = 0.324, p < 0.001), trouble focusing at
work (� = 0.165, p < 0.001), being female (� = 0.155,
p < 0.001), financial concern (� = –0.100, p = 0.040)
and workplace loneliness (� = –0.095, p = 0.019)
respectively.

4. Discussion

This study set out to investigate the predictors for
depression, anxiety, and stress of first-time remote
workers during the COVID-19 pandemic. Stressful
life events such as poor financial state, job loss,
getting divorced, natural disasters, death of a loved
one, illness are prominent changes in an individ-
ual’s life that can challenge the potential to adapt.
Such changes may cause psychological distress by
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Table 2
Variables related to changes in work and home life

Changes in work and home life during working from home n/mean %/SD

Changes in time spent on household chores (1 = 4 hours or more decreased, 5 = not changed, 9 = 4 hours or more 6.04 1.80
increased)

Changes in time spent on childcare (1 = 4 hours or more decreased, 5 = not changed, 9 = 4 hours or more increased) 6.15 1.73
Changes in daily working hours (1 = 4 hours or more decreased, 5 = not changed, 9 = 4 hours or more increased) 5.24 2.52
Changes in workload (1) Significantly decreased 16 3.5

(2) Decreased 43 9.4
(3) Not changed 196 42.7
(4) Increased 161 35.1
(5) Significantly increased 43 9.4
mean ± SD 3.37 0.90

Control over working hours Low levels of control over working hours 121 26.4
Moderate levels of control over working hours 231 50.3
High levels of control over working hours 107 23.3

Distractions while working (1) Never 106 23.1
(2) Rarely 79 17.2
(3) Sometimes 155 33.8
(4) Often 100 21.8
(5) Always 19 4.1
mean ± SD 2.66 1.14

Trouble focusing at work (1) Never 76 16.6
(2) Rarely 89 19.4
(3) Sometimes 144 31.4
(4) Often 126 27.5
(5) Always 24 5.2
mean ± SD 2.85 1.14

Current financial state 5.83 2.23
(0 = The worst financial state, 10 = The best financial state)
Financial concern (financial expectation six months from now) 5.59 2.21
(0 = The worst financial state, 10 = The best financial state)
Effect of workplace loneliness (1) Strongly negative 13 2.8

(2) Negative 141 30.7
(3) Neutral 234 51.0
(4) Positive 55 12.0
(5) Strongly positive 16 3.5
mean ± SD 2.83 0.80

n: Number of participants; SD: Standard Deviation.

Table 3
Prevalence of depression, anxiety and stress

Severity of Depression Anxiety Stress
disorder

Normal 377 (82.1%) 369 (80.4%) 369 (80.4)
Mild 49 (10.7%) 59 (12.9%) 89 (19.4%)
Moderate 32 (7.0%) 28 (6.1%) 1 (0.2%)
Severe 1 (0.2%) 3 (0.6%) -

exceeding the mental capacity of individuals. Stress,
anxiety, and depression were used in this study to
measure mental health. Depression is a mood disor-
der that involves a low mood and a loss of interest in
activities. Anxiety is a reaction to stress, with feelings
of worry, nervousness, irritability or unease. Stress is
a feeling of emotional or physical tension. It can be
caused by any event or thought that makes people feel
worried, angry or nervous [27, 41, 42].

Overall, this study showed that poor sleep qual-
ity was the most significant predictor of all three of
depression, anxiety, and stress for the remote work-
ers. The association between mental health problems
and sleep quality may be related not only to changes
in the daily routines of employees but also concerns
about the COVID-19 pandemic itself. Overtime,
increased workload, spending more time on house-
hold chores and childcare, irregular working hours
can play a role in sleep disturbances for the remote
workers. Contrary to previous views that sleep dis-
orders are the result of many psychiatric disorders,
new views suggest that sleep disorders may play an
important role in the development and maintenance of
various mental health problems [43]. A meta-analysis
by Baglioni et al. [44] indicated that people who suf-
fered from sleep problems had a two-fold risk of
developing depression over those who did not suffer
from sleep problems. It has been suggested that acute
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Table 4
Comparison of factors related to changes in work and home life by sex

Variables Sex

Female (n = 205) Male (n = 254)

Changes in time spent on household chores mean ± sd 6.35 ± 2.09 5.79 ± 1.49
t –3.316

p 0.001
Changes in time spent on childcare mean ± sd 6.12 ± 1.89 6.18 ± 1.59

t 0.334
p 0.739

Changes in daily working hours mean ± sd 5.60 ± 2.66 4.95 ± 2.36
t –2.759

p 0.006
Changes in workload mean ± sd 3.49 ± 0.88 3.27 ± 0.91

t –2.522

p 0.012
Distractions while working mean ± sd 2.82 ± 1.18 2.53 ± 1.14

t –2.609

p 0.009
Trouble focusing at work mean ± sd 2.91 ± 1.12 2.80 ± 1.16

t –0.974
p 0.331

Workplace loneliness mean ± sd 2.76 ± 0.76 2.88 ± 0.83
t 1.664
p 0.097

sleep deprivation can elevate the risk for anxiety and
distress [45]. Poor sleep quality can make it more
difficult to deal with even low-grade stress. Previ-
ous studies reported that there were data showing
the impact of stressful events on mental health had
been stronger for individuals with poor sleep qual-
ity than individuals with better sleep quality [46,
47]. Therefore, sleep disturbances can make individ-
uals more vulnerable by preventing the interest and
energy required to cope with the harsh conditions of
WFH.

We suggested that gender inequality could emerge
considering changes in time spent on dealing with
household chores and childcare among heterosex-
ual dual-career parents during WFH. In this study,
it was determined that the time women spent on
household chores increased more than men. Con-
trary to expectations, one of the surprising findings
of the study was the extent to which the working
hours and workload of females increased more than
males. This finding can be explained by the fact that
the boundaries between work and home are more
blurred, as women working from home respond more
to family demands. Another possible explanation is
that differences in time use may cause differences in
women’s and men’s perceptions of working times.
Even women’s leisure is often spent in the presence
of children and more often interrupted by household

chores and childcare [48, 49]. In other words, this may
be due to increased responsibility and a heavier work-
load. Another important finding from this study was
that women experienced more frequent distractions
due to external factors such as children playing, pets,
and neighbors making noise. This situation could be
explained by the fact that children were more present
in the working area of mothers at the time of work and
caused more work interruptions [37]. This study also
found that women working remotely were more likely
to report feeling depressed, anxious, and stressed than
men working remotely. These findings seem likely to
be due to changes in overtime and increased work-
load. Therefore, it is predicted that WFH can induce
gender inequality in many dimensions.

One of the main differences between working
from the office and WFH is the lack of face-to-face
interaction with colleagues and teammates. Manag-
ing workplace loneliness during these unprecedented
times is undoubtedly a challenge. One of the
remarkable findings of this study concerns the
strong association between workplace loneliness and
stress, which confirmed previous studies [50, 51].
Workplace loneliness occurs when interpersonal rela-
tionships that individuals expect in the workplace
and the actual relationships are different, and indi-
viduals’ inability to compensate for this difference
[52]. Another important finding was that workplace
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Table 5
DASS-21 questionnaire sub-dimensions by multiple linear regression analysis

Variables Depression Anxiety Stress

� (95.0% CI for B) p � (95.0% CI for B) p � (95.0% CI for B) p

Sociodemographic characteristics Sexa 0.137 (0.487, 1.770) 0.001 0.097 (0.090, 1.204) 0.023 0.155 (0.640, 1.993) < 0.001
Age 0.003 (–0.054, 0.058) 0.943 –0.040 (–0.068, 0.029) 0.432 –0.039 (–0.083, 0.035) 0.426
Educational statusb –0.020 (–0.829, 0.480) 0.601 –0.070 (–1.073, 0.064) 0.082 –0.025 (–0.924, 0.458) 0.508
Working organizationsc 0.049 (–0.308, 1.425) 0.206 0.009 (–0.667, 0.839) 0.822 0.033 (–0.524, 1.305) 0.402
Having a childd 0.046 (–1.304, 0.552) 0.426 0.050 (–0.475, 1.137) 0.421 0.076 (–0.333, 1.625) 0.195

Changes in work and home life
during working from home

Changes in time spent on household chores 0.050 (–0.066, 0.294) 0.215 0.047 (–0.070, 0.242) 0.281 0.008 (–0.171, 0.208) 0.847
Changes in time spent on childcare –0.046 (–0.331, 0.112) 0.332 –0.082 (–0.350, 0.035) 0.110 –0.025 (–0.295, 0.173) 0.609
Changes in daily working hours –0.016 (–0.173, 0.122) 0.732 0.002 (–0.125, 0.132) 0.960 0.032 (–0.102, 0.210) 0.497

Changes in workload 0.085 (–0.026, 0.802) 0.066 0.117 (0.070, 0.789) 0.019 0.068 (–0.121, 0.752) 0.156

Control over working hours 0.094 (0.086, 1.010) 0.020 0.065 (–0.096, 0.706) 0.136 0.079 (–0.013, 0.962) 0.056
Distractions while working 0.066 (–0.108, 0.571) 0.181 0.082 (–0.062, 0.528) 0.122 0.088 (–0.041, 0.677) 0.082

Trouble focusing at work 0.138 (0.195, 0.796) < 0.001 0.080 (–0.029, 0.493) 0.082 0.165 (0.291, 0.925) < 0.001
Current financial state –0.003 (–0.165, 0.176) 0.948 –0.035 (–0.201, 0.095) 0.485 –0.034 (–0.244, 0.115) 0.482

Financial concern –0.090 (–0.340, –0.007) 0.060 –0.054 (–0.231, 0.070) 0.293 –0.100 (–0.375, –0.009) 0.040

Workplace loneliness –0.133 (–1.071, –0.283) 0.001 –0.061 (–0.595, 0.089) 0.147 –0.095 (–0.915, –0.083) 0.019

Body wellness Jenkins Sleep Scale score 0.378 (0.253, 0.388) < 0.001 0.373 (0.197, 0.314) < 0.001 0.324 (0.211, 0.354) < 0.001

Leisure-Time Exercise Questionnaire score –0.094 (–0.034, –0.004) 0.012 –0.032 (–0.018, 0.008) 0.428 –0.006 (–0.017, 0.014) 0.877
F 16.759 11.215 14.687
p < 0.001 < 0.001 < 0.001
R2 0.40 0.31 0.37
mean ± SD 5.81 ± 4.11 3.93 ± 3.32 6.62 ± 4.22

aReference group = male; bReference group = university graduation; cReference group = public sector; dReference group = no child.
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loneliness predicted depression for remote workers.
People spend most of their waking hours, usually with
teammates and colleagues because of the nature of
their jobs. Social interactions are basic psycholog-
ical requirements for human well-being. Therefore,
when people work from home, that aspect of their
social life disappears. The results of this study sup-
ported the view that perceived workplace loneliness
led to depression [53].

Trouble focusing at work can be challenging for
first-time remote workers. An interesting finding
from this study was that trouble focusing at work
had been predictive of depression and stress. Trou-
ble focusing can reduce work productivity. Fried et
al. [54] suggested that difficulties with concentration
and focus could lead to the emergence of depression
by making working life and personal relationships
more challenging.

The COVID-19 pandemic has caused serious dis-
ruption in the economies of many countries. The
shrinking economies cause both an increase in unem-
ployment rates and most of the workers to worry
about their financial situation [55]. It has been demon-
strated that economic vulnerability is associated with
a strong risk of stress and mental health problems
[38, 56, 57]. This study found that financial concern
was an important factor in predicting stress. The fact
that the financial concern affects stress levels more
than the current financial situation can be attributed
to both uncertain duration of the pandemic period and
hopelessness about economic recovery.

WFH and prolonged restrictions can lead to
decreased opportunities for outdoor exercise [58, 59].
Excessive screen time causes a decrease in physical
activity. The current study found that low physi-
cal activity increased susceptibility to depression for
remote workers. This finding broadly supported other
studies in this area linking lower levels of physi-
cal activity and sedentary lifestyle with depression
[60, 61]. Regular exercise may help ease depression
by releasing feel-good endorphins and serotonin that
can enhance the sense of well-being. Exercise alle-
viates depressive symptoms such as low self-esteem
and social withdrawal [62, 63].

5. Conclusions

This study has identified the predictors of depres-
sion, anxiety, and stress for first-time remote workers
during the COVID-19 pandemic and pointed out
that gender inequality might increase further during

WFH. The study contributes to our understanding that
some conditions about WFH may associate with men-
tal health more than others. This study highlights the
urgent need for psychological support and counseling
for remote workers with elevated depression, anxi-
ety, and stress symptoms during the current pandemic
or any quarantine implementation. Further research
in this field would be of great help in understand-
ing the impact of WFH on mental health and gender
differences.

6. Limitations

This research had some limitations. First, because
the current study was a cross-sectional study, only
the relationship could be implied, not causation. Sec-
ond was the snowball sampling strategy, which could
limit the representativeness of study participants.
Third, the study was conducted using a web-based
self-report rather than a direct face-to-face inter-
view. However, since random sampling is difficult to
achieve in a situation like the COVID-19 pandemic,
web-based sampling is a preferred alternative [64].
Lastly, re-sharing the survey link could lead to poten-
tial bias with high uniformity. Although the findings
of the study should be interpreted carefully due to the
limitations mentioned above, the results may shed
light on future studies as it is the first study in this
field.
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