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ABSTRACT

Background Mental health-related positive and negative aspects of telework are understudied. This study aimed to evaluate anxiety,
depression and sleep quality in full-time teleworkers during lockdown imposed by the coronavirus disease 2019 (COVID-19) pandemic and
explore potential relationships between these variables, sociodemographic characteristics, quality of life and perceived productivity.

Methods A cross-sectional study was conducted on 143 full-time teleworkers. Participants were assessed for anxiety, depression and sleep
quality using validated clinical instruments.

Results This study found a high prevalence of poor sleep quality (74%, N = 106). Participants reported anxiety/depressive symptoms with the
predominance of anxiety and very high levels of sleep impairment. Better sleep quality was associated with longer sleep duration and better job
satisfaction, whereas the use of hypnotic medication and higher depression/anxiety scores seem to point a correlation with sleep impairment.
Anxiety/depression positively correlated with worse sleep quality and negatively associated with quality of life. Male sex was negatively
associated with perceived productivity.

Conclusions A higher prevalence of poor sleep quality was found in comparison with other studies performed during the COVID-19 pandemic
as well as high levels of anxiety and depression. These results highlight the relevance of considering the potential negative impact of telework
on mental health.
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Introduction telecommuting, telework, distributed work, virtual teams)

h that there i i 1I ted definiti f tele-
The global public health crisis due to the novel coronavirus such thar there Is no universafly accepted delinition o tele

disease 2019 (COVID-19) pandemics led to an abrupt
wotldwide revolution in the way millions of individuals

work.! Telework implies work and/or provision of services
done outside employet’s locations—typically from home—

, . using information and communications technologies.?
work. Lockdown was imposed by governments, and social . o

. ) , p Telework presents potential benefits for individual work-
distancing encouraged as a means of decreasing transmission . . o .

. . . . ers, companies and society. On the individual level, it allows
risk. Widespread usage of new technologies was the solution . e .
. .. L .. increased flexibility and autonomy in the management of
implemented by many companies in order to maintain activity . X . . .
1 thi rext professional tasks, including the ability to adjust and manage a
in this context.

Alternate ways of working besides the traditional in-office
work are not new and have been studied in smaller scale in

the past. Although the concept of remote work is not new, its
conceptual framework is ill-defined with different partially
ovetlapping terms used in the literature (remote work,
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schedule according to specific needs and demands.® Benefits
associated with the time saved in commuting between home
and office are also noteworthy. Indeed, reduced transportation
costs and commute-induced stress are the most frequently
cited reasons by workers to prefer telework.*

Companies are able to reduce operational costs and
absenteeism while benefiting from increased flexibility in
the recruitment and retention/employment of qualified
employees based in distant locations.! Societal benefits
include reduction in the environmental impact through
reduction of office-home commute with less traffic, air
pollution levels and improved quality of life in cities.” Rural
areas may also benefit when the distance to a physical office is
no longer an issue with telework potentially creating new job
opportunities for these communities.®

Literature on the impact of telework on productivity is
contradictory. Some studies report increased productivity due
to the reduced breaks and distractions that often presentin the
workplace environment. This increase may also be explained
by the subjective sense of authority and autonomy that a
home—office allows to the worker, amplifying the level of self-
confidence in their own skills and abilities.* Teleworkers con-
sistently report overall increased job satisfaction and better
quality of life.” On the other hand, companies may lose grip
of the ability to monitor their employees’ performance and
some workers may lack the necessary self-discipline to man-
age their own schedule without external monitoring, thereby
negatively impacting overall productivity.®

Informal social contact with coworkers is essential to estab-
lish meaningful interpersonal relationships and cooperation
within the structure of organizations. This lack of directsocial
interaction may hinder the implementation of remote work in
some companies. For this reason, some companies deciding
to fully implement telework still made the decision to require
the physical presence of their workers at least once a week
in the office. This aspect was considered essential to avoid
isolation from their peers and keep part of the social aspect
of a traditional workplace environment.’

Telework implies a lack of development of social working
relationship with coworkers, especially those working in the
office. Human beings are eminently social living beings who
not only happen to live among other individuals but have an
imperative need to live with other human beings. COVID-
19 pandemics deprived most people of close contact with
coworkers, friends and family. Despite the increasing number
and availability of digital tools that promote virtual social
interactions (e.g: Zoorn®, WhatsApp®, Facebook®), the rec-
ommended physical distancing resulted in social distancing
and isolation with adverse consequences on mental health

outcomes.“”l !

Published studies show that the lack of real human intet-
actions is the main disadvantage reported by individuals in
telework mode.!? Social deprivation and solitude have well-
established negative health consequences: worse sleep quality,
increased anxiety and depression and increased risk of sui-
cide.'’~!® However, there is a lack of data on the specific
impact of telework on mental health, in particular the asso-
ciation with depression and stress.!”

The current COVID-19 pandemic has led to an exponen-
tial increase in full-time telework worldwide with the high-
est number of individuals working remotely. The balance
between the positive and negative aspects of different modal-
ities of telework and its impact on mental health, productivity
and job satisfaction is still understudied and presents incon-
sistent results although data seem to suggest that the further
extent to which workers work from home the more likely they
may present negative consequences.”’~>> The massification
of this new way of working—and its consequences on the iso-
lation of workers—justifies the relevance of further studying
the impact of this work mode on mental health.

This work aims to evaluate anxiety, depression and sleep
quality in a population of full-time teleworkers. Furthermore,
it explores the potential association of these mental health
variables with perceived productivity and quality of life.

Methods

Study design, setting and participants

The study was designed as a cross-sectional descriptive study.
It was conducted remotely with a convenience sample of
alumni from the Portuguese AESE Business School. Accord-
ing to the aim of our study we defined as inclusion critetia
for participants being a full-time teleworker in the previous
3 months. All participants in our study were full-time tele-
workers in the 3 months preceding data collection. Individuals
working full-time in the office or partial teleworkers were
excluded. Data were collected between 6 and 22 August 2020.
Telework was imposed by lockdown due to the COVID-
19 pandemic, and before this restriction, all participants in
our study were working in the office. An e-mail invitation to
participate in this study was sent to 4987 alumni with a unique
hyperlink to access an online survey. Participation in the study
was voluntary and the questionnaire was confidential and
anonymous. The study received ethical approval from the
institutional review board (Department of Human Behaviour
of AESE Business School, Ref. ASA CHO, 1/2020) and
principles outlined in the Declaration of Helsinki have been
followed. A total of 458 questionnaires were completed (9.2%
total response rate) and validated, and a total of 143 individ-

uals were selected according to inclusion criteria.
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Data sources and measurement

Data were collected through a general questionnaire designed
by the authors and regarding the main variables of interest
with standardized validated instruments (Hospital Anxiety
and Depression Scale [HADS] and Pittsburgh Sleep Quality

Index [PSQI)).

Sociodemographic, clinical, work and quality of life
questionnaire

A self-completion questionnaire was designed to ensure study
eligibility and to collect relevant socio-demographic, clinical
and work-related data (age, gender, marital status, number of
children, education level, regular physical activity, quality of
life, antidepressant/anxiolytic medication use, weekly work-
ing hours and days, job satisfaction, perceived productivity).
Quality of life and job satisfaction was assessed with a self-
report 11-point Likert scale ranging from 0 (‘worst’) to 10
(‘best’). Perceived productivity in comparison to the partic-
ipants’ previous experience in presential work was assessed
qualitatively on a 7-point ordinal scale ranging from the same
level of productivity to increased or decreased productivity
(‘slightly’, ‘moderately’ and ‘extremely’).

Hospital anxiety and depression scale

HADS is a self-reported 14-item used to examine depressive
and anxiety symptoms.23 HADS includes two 7-item sub-
scales, one measuring anxiety and one measuring depression,
which may be scored separately. Each item is scored on a
4-point Likert scale (0-3) with scores ranging from 0 to 21
for both subscales. Higher scores indicate a higher level of
depression or anxiety (total score of 15 or higher suggestive
of pathological anxiety/depression).

Pittsburgh sleep quality index

PSQI is a self-reported 19-item questionnaire used to
assess sleep quality and sleep patterns.”* These items
allow an evaluation of seven components: subjective sleep
quality, sleep latency, total sleep duration, habitual sleep
efficiency, sleep disturbances, medication use and daytime
dysfunction. Each component is scored on a 4-point Likert
scale (0-3). A total score of 5 or higher is suggestive of a
sleep disorder.

Statistical methods

Standard descriptive summary statistics were used to charac-
terize the sample. Associations between variables were evalu-
ated using the x 2 test (categorical variables) and the one-way
analysis of variance F test (continuous variables). Regression
analysis was performed on PQSI, HADS, socio-demographic

Table 1 Demographic, lifestyle and health characteristics

N =143

Age, mean (SD) 49.2 (8.89)
Gender, N (%)

Female 63 (44.1)

Male 80 (55.9)
Marital status, N (%)

Married 103 (72.0)

Common law 18(12.6)

Single 11(7.7)

Divorced 10 (7.0)

Widower 1(0.7)
Children, N (%)

No 17 (11.9)

Yes 126 (88.1)
Number of children, mean (SD) 1.7 (1)
Education level, N (%)

Doctoral degree 6(4.2)

Master degree 67 (46.9)

Bachelor degree 62 (43.4)

Secondary education 8 (5.6)
Practice of regular physical activity, N (%) 76 (53.1)
Antidepressant/anxiolytic medication, N (%) 20 (14)

Quality of life (scale 0-10), mean (SD) 7.1(1.6)

variables and working habits. The stepwise selection method
using the Akaike Information Criterion was used for model
selection. In all regression analysis, symmetry of residuals
and large sample size guaranteed estimates quality. A P-value
< 0.05 was considered significant. Data statistical analysis was
performed using R v4.0.2, a free open soutce project that is
distributed under the GNU General Public License.

Results

A sociodemographic profile and overall characteristics of
the study population of full-time teleworkers is presented in
Tables 1 and 2. Study population (N = 143) was a homoge-
neous sample in regard to most sociodemographic variables,
including gender (males 56%, N = 80; females 44%, N = 63),
average age 49.2 (standard deviation [SD] 8.89), marital status
(married 72%, N = 103) and presence of children (88%,
N = 1206). Most individuals completed bachelor, master or
doctoral degrees (94%, IN = 135) and worked on average
39 hours per week and 5 days per week. Most individuals
reported subjective impression of being more productive
in full-time telewotrk (65%, N = 91), with 26% (IN = 30)
reporting being extremely more productive. Productivity in
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Table 2 Work-related characteristics of study participants

Professional area, N (%)

Public service and ONGs 3(2.1)
Logistics and commerce 6(4.2)
Education and culture 6 (4.2)
Finance 13 (9.1)
Management 67 (46.9)
Medicine and health industry 10 (6.9)
Tourism 3(2.1)
Journalism and marketing 2(1.4)
Other 33(23.1)
Corporate position, N (%)
President/CEO 17 (11.9)
Department head 62 (43.4)
Section head 27 (18.9)
Supervisor 24 (16.8)
Staff 1(0.7)
Other 12 (8.4)
Weekly working hours, mean (SD) 38.7 (14.9)
Weekly working days, mean (SD) 4.9(0.9)
Job satisfaction (scale 0-10), mean (SD) 7.4(1.9)

telework was reportedly the same as in traditional office work
in 16% (INV = 22) of individuals and only 19% (INV = 27)
reported feeling less productive. No relevant statistically
significant associations between sociodemographic variables
were found.

Sleep quality was significantly disturbed in the study
participants with PSQI total score averaging 6.21 (SD 2.99).

1% 70%
(n=101) (n=100)
30%
29%
(n=42) (n=43)
HADS Total* HADS Anxiety*

Individual components with the highest scores suggest the
presence of sleep disorders (component 5, average score 1.17,
SD 0.49) and daytime dysfunction (component 7, average
score 1.29,SD 0.81). Indeed, using a cut-off of PSQI >5 there
was a remarkably high prevalence of sleep disturbances in the
study population of teleworkers (74.1%, N = 1006) (Fig. 1).

HADS total score averaged 11.2 (SD 7.1) revealing a con-
siderably high prevalence of depressive and anxiety symp-
toms. Evaluation of HADS-Anxiety and HADS-Depression
subscales suggests that anxiety symptoms are motre prevalent
(mean 6.7, SD 4.2) than depression symptoms (mean 4.5, SD
3.5). Fig. 1 presents the prevalence of pathological levels of
overall depression/anxiety (29.4%, N = 42), anxiety (30.1%,
N = 43) and depression (18.2%, IV = 26) in this population.
Despite the fact that HADS scores are not synonymous with
a formal diagnosis of specific anxiety or mood disorders
according to current diagnostic classification systems, these
results show that teleworkers report symptoms that are highly
suggestive of these disorders.

Results of the regression analysis for PSQI, HADS and
perceived productivity are shown in Table 3.

Table 3 shows a negative relationship between sleep quality
(PSQI total score) and male sex, the level of job satisfaction
and the number of sleep hours. This means that higher
number of sleep hours and higher levels of job satisfaction
were associated with lower PSQI scores and hence, better
overall sleep quality. On the other hand, the use of hypnotic
medication in the previous month and HADS score were
positively correlated with PSQI scores. This suggests that
the need for the increased use of hypnotic medication and

82%
(n=117)
74%
(n=106)

26%
(n=37)

18%

(n=26)

HADS Depression* PSQI*

= Normal = Disease

*HADS Total > 15, HADS Anxiety and HADS Depression > 9, PSQI > 5

Fig. 1. Anxiety, depression and sleep quality in full-time teleworkers.
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Table 3 Stepwise variable selection algorithm regression results for PSQI, HADS and perceived productivity

Dependent variables Independent variables (Constant) Estimate
PSQI 12.48
Male sex —0.54
Job satisfaction -0.17
Hypnotic medication use 0.00
Never 2.18
< 1/week 3.12
1-2/week 4.50
>3/week
Sleep hours —1.13
HADS 0.15
HADS 11.82
Civil status 0.00
Married —2.28
Common law —4.94
Single 1.02
Divorced -1.36
Widower
Weekly working days 1.03
Quality of life —1.70
Antidepressant or anxiolytic 2.51
medication use
Hypnotic medication use 0.00
Never —0.18
< 1/week —5.28
1-2/week —6.44
>3/week
PSQlI 1.17
Perceived productivity 1.73
Male sex -0.92
Job satisfaction 0.36
Antidepressants and anxiolytic 0.53
medication use
Practice of regular physical activity 0.43

the presence of anxious and/or depressive symptoms are
associated with worse sleep quality.

Anxiety and depression symptoms (HADS total score)
have a positive correlation with the number of working
days per week, antidepressant and anxiolytic medication use,
PSQI total score and divorced status. Additionally, there
were negative correlations with quality of life, hypnotic
medication use and unmarried status (common law, single and
widower).

Regression analysis for perceived productivity suggests
a positive correlation with job satisfaction, antidepressant
and anxiolytic medication use and the practice of regu-
lar physical activity. Male sex seems to have a negative

relationship with the subjective perception of productivity in

telework.

Discussion

Main finding of this study

In this study, mental health variables and sleep quality were
assessed in a population of teleworkers suggesting a marked
impairment of sleep quality and a significant prevalence of
depression and anxiety. Indeed, results suggest high levels
of anxiety/depression (29%, N = 42) but in particular a
very high prevalence of poor sleep quality (74%, IN = 100)
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among full-time teleworkers in comparison with other studies
performed during the pandemic.

What is already known on this topic

COVID-19 pandemic led to a fast-worldwide implementation
of telework with scarce data on the potential negative impact
on mental health this work mode might entail. In search-
able databases (PubMed/Medline) no previous studies were
found using specific validated scales to assess mental health
outcomes. Indirect assessments were usually provided in this

regard.

What this study adds

Anxiety and depression symptoms were prevalent in the pop-
ulation studied (29%, N = 42) with a predominance of
anxiety over depressive symptoms. Notwithstanding the fact
that it is unquestionable the association of the pandemic sit-
uation with higher levels of these symptoms when compared
to baseline levels in each studied population, recent data on
the prevalence of anxiety and depression during COVID-19
pandemics are still inconsistent.”’

In the present study, there was also a negative association
between HADS scores and quality of life which is in line with
literature on this subject. Previous studies cleatly establish the
association between higher levels of anxiety and depressive
symptoms and lower quality of life.”®

Multiple potential explanatory factors behind the signif-
icant levels of anxiety and depressive symptoms found in
the study population merit further discussion. Social isola-
tion in particular is an established risk factor that negatively
impacts mental health, namely increased anxiety and depres-
sive symptoms.'! The negative emotional impact of telework
is a contributing factor due to the increased levels of reported
isolation and loneliness in comparison with office workers.!
As discussed below high prevalence of poor sleep quality in
our sample and its bidirectional relationship with anxiety and
depression may also partially explain these findings.

This study identified a very high prevalence of poor sleep
quality in teleworkers (74%, N = 1006). Recent studies have
shown that sleep quality worsened during SARS-CoV-2 dis-
ease pandemics usually in correlation with negative mood,
stress and anxiety.27 However, in this work, the prevalence
of sleep disorders is significatively higher than reported in
literature regarding overall sleep disorders during the current
COVID-19 pandemic.”®

The hypothesis of a bidirectional causal relationship
between psychiatric symptoms and sleep disorders reported
in numerous studies is replicated in our work as evidenced
by the positive correlations in the regression analysis results
for both PSQI and HADS scores.”’ Although the association
of poor sleep quality with anxiety and depression symptoms

can be one of the main contributing factors explaining the
high prevalence of sleep disorder in our population, there are
further explanatory hypotheses to consider.

Teleworkers usually work from home with reduced physical
activity, in a sitting position, without recommended regular
breaks resulting in increased sedentatism, obesity and osteoat-
ticular disease.’” The relationship between physical activity
and sleep is complex but there seems to be an association
between physical inactivity and increased risk of sleep disot-
ders.’! On the other hand, in studies during the COVID-19
lockdown, physically active adults seemed to score lower levels
of anxiety and depression, although further research would be
necessary to assess the impact on sleep quality.”

Natural daytime natural light exposure and nighttime artifi-
cial light and screen exposure in individuals impact sleep due
to its complex effect on melatonin production and regulation
of circadian rhythms. Exposure to light at night and the
use of devices with screens are associated with depressive
symptoms and insomnia, respectively.’> There also strong
evidence that exposure to bright light during the day improves
sleep quality.** Since individuals working from home tend to
be less exposed to natural light during the day and work with
electronic devices this is a likely contributory factor to the
high index of poor sleepers in our study. The lack of a clear
separation from the worker’s personal and family space results
in an increase in working hours into the night, stress, loss of
regular social and professional schedules finally resulting in
sleep cycle dysregulation and impairment of sleep quality.*

Evidence that successful psychological detachment in vit-
tual teams enables the setting of work-personal life bound-
aries, and positive correlation to sleep quality is an example
of how research on this topic is essential to improve working
conditions of remote workers.>

The negative association between male sex and productiv-
ity suggests that men report lower productivity levels in rela-
tion to female teleworkers. Several disadvantages reported in
remote work may help explain these findings, including work—
family conflict, career stagnation and social isolation.”® The
impact of working remotely in work-family balance is uncleat.
Although some authors report that telework allows for a more
positive balance between work and family life, other studies
highlight the negative impact that working from home may
have on the dissolution of the natural boundaries that the
traditional office allows.”” We hypothesize that one of the
factors that may help justify the lower perceived productivity
in male teleworkers is a more favorable work-family balance
in females with stricter boundaries set between their different
roles and consequent reduced impact on productivity when
working remotely from home. However, data on this subject
are controversial with contradictory results emerging from

. . Q
previous studies. 837
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Regarding productivity it is noteworthy that poor sleep
quality is often associated with lower levels of productivity
in workers across different professional fields.*" This rela-
tionship is explained chiefly by the impact of poor sleep
on subjective cognitive impairment which in turn impacts
performance as reflected by work productivity.*! Although
this study did not find such an association between poort sleep
quality and productivity, this may be explained due to the
potential bias that our sample included a very high prevalence
of poor sleep quality among participants (74%, N = 100).

Limitations of this study

We acknowledge that the present study presents several limita-
tions. First, the descriptive nature of any cross-sectional study
design and the relatively low response rate may limit conclu-
sions drawn because results may change over time. Data were
collected regarding the first 3 months of stricter lockdown
in Portugal, and the initial widespread implementation of
remote work in many companies with participants who had
switched from traditional office work to full-time telework
imposed by lockdown measures. The adaptation of individu-
als to home isolation and more restrictive measures, the natu-
ral progression of the epidemiological situation, and adjust-
ment of employers to create virtual teams are all dynamic
factors to be taken into consideration. Assessment of the
long-term impact of telework would benefit from further
studies with a longitudinal design. Secondly, the current global
public health crisis is unprecedented in modern history, and its
direct impact on mental health may interfere with the mental
health outcomes assessed in this work. Furthermore, the con-
sequences of prolonged lockdown periods invatiably resulted
in social and economic crisis in most countries that have a
well-established negative impact on mental health, including
depression, anxiety and suicide.*” Additionally, the general-
izability of our findings may be impaired due to potential
biases since participants wetre alumni from a business school,
mostly office workers with an average higher educational level
in comparison with the general population. Although the
assessment of quality of life, perceived productivity and job
satisfaction was not the main aim of the study, the fact that
self-report questionnaires scored in Likert scales were used
may limit the interpretation of these results. Finally, when
assessing sleep quality and sleep patterns, no objective method
was used, such as polysomnography.

Conclusion

This study aimed at the evaluation of mental health in full-
time teleworkers revealing high prevalence of poor sleep
quality and high levels of anxiety and depression. Current

massification of remote work driven by COVID-19 pandemic
changed overnight the way millions of individuals and their
families live, work, study and experience their daily routines.
Employers, companies and governments alike must cooperate
on their way to find a new balance that enables us to move
forward in this new reality in a healthy and productive way.
The remarkably high prevalence of poor sleep quality and
high levels of anxiety and depression in the present study
highlights the potential negative impact of telework on mental
health outcomes. Although data are still lacking, it is clear that
these changes ultimately have a profound impact in society,
including on public mental health. Further studies should
be performed to further inform a rational evidence-based
planning of businesses, policy review and legislation updates
hopefully avoiding adverse health outcomes.
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