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Objective: This study evaluated the impact of the number of days per week

working from home (WFH) on employee loneliness during and 2 years after the

COVID-19 lockdown, with a focus on role overload as a mediating factor and

social support from coworkers as a moderating variable.

Methods: Data were collected via self-reports from a sample of 6,918

participants during the lockdown in January 2021 and 6,576 participants 2 years

post-lockdown in January 2023.

Results: Analysis using a moderated mediation model showed that increased

WFH days were associated with heightened loneliness during the lockdown,

a link that weakened post-lockdown. Role overload served as a mediator,

intensifying loneliness during WFH but less so after the lockdown. While higher

social support was generally linked to reduced role overload and loneliness, it

paradoxically intensified these issues in individuals with extensive WFH days.

Conclusions: The findings suggest that the number of days WFH can exacerbate

loneliness and role overload among employees, with the e�ect being more

pronounced during the lockdown. Employees with substantial social support

faced more challenges as WFH duration increased. These results underscore the

complex dynamics between WFH, social support, and employee wellbeing.

KEYWORDS

loneliness, working from home, hybrid work, role overload, social support, pandemic

lockdown, COVID-19, moderated mediation model

1 Introduction

The outbreak of the COVID-19-pandemic, caused by the SARS-CoV-2 virus, generated
large changes in the working conditions for many people (e.g., Diab-Bahman and
Al-Enzi, 2020). Isolation was used actively to combat the spread of the virus and
employees were ordered to work from home (WFH) if possible. Consequently, a
large part of the workforce has gained experience with accomplishing their work
virtually, either from their own home or from other suitable locations (Bick et al.,
2020; Wyld, 2022; Brynjolfsson et al., 2023). Although most restrictions have been
removed and both work- and social life seems to recover, many workers have learned
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to appreciate the increased autonomy entailed by working from
home (Wang et al., 2021) and are reluctant toward a full time return
to the company office (Liu et al., 2020). Thus, hybrid work (i.e., the
blend of WFH and work from the company office) has been touted
as the new normal in the future (Yener, 2022; Değerli, 2023).

However, WFH does not only entail positive consequences. At
the individual level, increased feelings of loneliness are among the
adverse effects most often discussed (Lim et al., 2020). Loneliness
is an individually perceived feeling of social isolation, which is
only modestly associated with the experience of actually being
alone (Hawkley and Cacioppo, 2010). Feeling lonely from time
to time is quite common and innocuous, but recurring and
overwhelming feelings of loneliness are regarded detrimental and
conducive to reduced health and wellbeing as well as reduced
productivity. This applies to both general loneliness (Hawkley
and Cacioppo, 2010; Lim et al., 2020) and work-related loneliness
(Erdil and Ertosun, 2011; Lam and Lau, 2012; Mohapatra et al.,
2023).

Reports in the popular press have repeatedly referred to an
increase in loneliness during the pandemic (e.g., Horch, 2020;
Knight et al., 2022; Lewitt, 2022). The main message is that
WFH, or remote work in general, limits access to one’s work-
related social network, which can exacerbate existing feelings of
loneliness and even trigger feelings of loneliness in individuals who
typically do not dwell upon such feelings. This assumption are
supported by some studies (Buecker et al., 2020; Koyanagi and
Santini, 2021; Ernst et al., 2022), whereas others failed to find an
increase in loneliness during the pandemic (Luchetti et al., 2020;
Prati and Mancini, 2021). However, it is important to acknowledge
that the number of days individuals spent at WFH during the
pandemic varied based on factors such as the nature of the work
tasks, disease prevalence, and local infection control measures. It
is reasonable to assume that this variation influenced individual
feelings of loneliness, potentially affecting the results observed in
various studies.

Moreover,WFH during the COVID-19 lockdownmay not have
the same consequences as remote work after the pandemic. In
many countries, WFH during the pandemic became a mandatory
measure that applied to everyone irrespective of their personal
preferences (Michinov et al., 2022). This may have influenced the
research outcomes (Torres and Orhan, 2023). This does not imply
that voluntary WFH of today is identical to remote work practices
before the pandemic. Although already growing in popularity,
WFH on a regular basis was not considered a viable option for
most workers prior to the pandemic (e.g., Allen et al., 2015; Felstead
and Henseke, 2017; Pigini and Staffolani, 2019). The COVID-19
pandemic has accelerated this development and the rise of new
hybrid work models makes it even more important to investigate
the assumed link between WFH and loneliness. The number of
days WFH, hence understood as the number of days per week
allocated to work from home, is a central element in this discussion.
It has been suggested that the number of home-based workdays
in a hybrid arrangement should not exceed 2 or 3 days per week
to provide optimal work conditions regarding both productivity
and wellbeing (Barrero et al., 2021; Criscuolo et al., 2021; Yener,
2022). However, the empirical foundation for this recommendation
appears to be limited.

To enhance our understanding of this relationship, the current
study aims to examine the impact of the number of days per week
WFH on loneliness. The relationship will be examined both during
the COVID-19 lockdown and 2 years after the lockdown.

The relation between WFH and loneliness is likely influenced
also by other salient factors in the work environment. Including
additional variables not only offers a more comprehensive view of
factors influencing loneliness but also allows for the investigation
of mechanisms likely involved in the relationship between WFH
and loneliness. Drawing upon assumptions derived from the
Conservation of Resources (COR) theory (Hobfoll, 1989), two
prevalent factors that merit consideration are role overload and
social support.

Role overload refers to a situation in which an individual is
confronted with excessive work demands and responsibilities that
exceed their available resources, such as time, skills, or energy. The
COVID-19 lockdown introduced several new challenges related to
the implementation of work tasks. If not properly managed, this
may intensify the experience of role overload. Role overload is
recognized as a risk factor for diminished performance, health, and
wellbeing (Örtqvist and Wincent, 2006; Nixon et al., 2011; Bowling
et al., 2015). Previous research has shown role overload to mediate
the relationship between work-related use of information and
communication technologies after hours and work family conflict
(Wang et al., 2022) and the relationship between technostress and
productivity (Tarafdar et al., 2007). Work overload (a component
of role overload) has also been shown to mediate the relationship
between work schedule flexibility (i.e., when the worker decides
when to work) and mental health outcomes (Yeves et al., 2022)
and technostress and perceived strain (Ayyagari et al., 2011).
Although scantly studied, it may be that an increased number of
days spent WFH could initially increase role overload, which in
turn, amplifies feelings of loneliness. Consequently, role overload
was included as a mediator in the theoretical model tested in
this study.

Social support is considered a resource in the work
environment (Jolly et al., 2021) and refers to the belief or
actuality that one is valued and can rely on one’s social network
for assistance. Within the workplace, this typically encompasses
backing from coworkers and management. The most prevalent
conception of the advantageousness of social support is the buffer
hypothesis (Helgeson, 2003). According to this hypothesis, social
support primarily affects outcomes indirectly, by mitigating the
adverse effects of work demands (Haly, 2009). Consistent with this
perspective, the theoretical model tested in this study included
social support as a potential moderator. A further aim of the
present study was thus to investigate if the relationship between
the number of days WFH and loneliness was mediated by role
overload and moderated by perceived social support. By doing
so, this study adds to the theoretical and empirical knowledge of
hybrid work and work-related loneliness, a psychosocial factor
often undervalued in the work environment. The study primarily
draws upon assumptions from COR-theory (Hobfoll, 1989). In
addition, it also utilizes the Regulatory Loop Model of Loneliness
(Cacioppo and Hawkley, 2009) and elements from Social Exchange
Theory (Cook et al., 2013). By integrating the explanatory power of
the COR theory along with these more specific models, this study
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contributes to enhanced understanding of the social dynamics
inherent in hybrid work arrangements and how this influence
perceived access to work related resources.

The study goes beyond the scope of cross-sectional studies
by comparing the posited relationships during and after the
pandemic lockdown, thus providing a more comprehensive
understanding of the influence of the lockdown on the relationships
under investigation.

2 Theoretical framework and
hypotheses

The COR theory (Hobfoll, 1989) posits that individuals
strive to acquire, retain, and protect important resources in the
environment. The theory accentuates that stress occurs when an
individual experience loss, or potential loss, of resources. According
to the theory, resources do not only encompass material and
economic factors, but also include social assets like relationships,
social status, and networks of support. As inherently social beings,
social relations provide us with a sense of belonging, meaning,
and purpose, as well as opportunities for personal growth and
shared joy. For most people, reduced social interaction over time
will therefore be perceived as threatening and result in increased
stress and negative emotions. Stress, in this view, is not a purely
individual or internal experience, but is significantly influenced by
the social context (Hobfoll, 2001). Acknowledging that individuals
differ in their ability to cope with social isolation, it seems justifiable
to assume that the number of days WFH influenced feelings
of loneliness during the pandemic. The posited positive link is
further supported by empirical evidence obtained both prior to
the COVID-19 pandemic (Hoornweg et al., 2016; Tavares, 2017),
as well as during the pandemic (Wang et al., 2021; Bollestad
et al., 2022; Miyake et al., 2022). Thus, drawing from both
theoretical perspectives and empirical evidence, we propose the
following hypothesis.

Hypothesis 1: The number of days WFH is directly and

positively associated with feelings of loneliness.

Role overloadwas included asmediator in the theoretical model
as a potential mechanism through which WFH affects loneliness
indirectly. At the core of the COR theory (Hobfoll, 1989) is the idea
of preserving resources and the adverse effects of their depletion.
Depletion of resources induce feelings of stress leading to negative
emotions such as tension, anger, and frustration, which makes it
even more difficult to cope with a challenging situation (Spector
and Goh, 2001). In cases where supportive structures, typically
found in an office setting, are absent, as was often the case during
pandemic-induced lockdowns, the availability of resources needed
to cope with the work demandsmay become insufficient. Prolonged
WFH may lead to depletion of resources in several ways. Factors
such as heightened technostress, the requirement to adapt to new
work methods, and ambiguity surrounding job expectations, all
drain resources and have been shown conducive to heightened
experience of role overload (Tarafdar et al., 2007; Kumar et al., 2021;
Costin et al., 2023; Sommovigo et al., 2023).

Role overload may compel individuals to invest more effort
into their work tasks, which in turn leads to a heightened need
for recuperation (Meijman and Mulder, 1998). Unfortunately, the
perceived time pressure inherent in role overload may prevent
sufficient recovery. In an attempt to cope with the situation,
individuals tend to invest even more effort, leading to escalating
feelings of work-related fatigue (Ekstedt et al., 2006).

Just as in the development of work-related fatigue, feelings of
loneliness can be a part of a negative feedback loop. Elucidated
by the Regulatory Loop Model of Loneliness (Cacioppo and
Hawkley, 2009), negative sentiments and thought patterns such as
unhappiness, pessimism, and self-criticism lead to dysfunctional
coping behaviors like reduced trust, self-protection, and social
withdrawal, which reinforce the feelings of loneliness, causing
emotional distress and disengagement from work. The loss spiral
concept in COR theory posits that the depletion of one type of
resource can lead to the subsequent depletion of other resources,
creating a cascading effect (Hobfoll et al., 2018). Thus, it is
reasonable to assume that if time resources are depleted due to
role overload, this may trigger further depletion of socio-emotional
resources. In situations where social exchange is restricted, as was
evident during the pandemic lockdown, feelings of loneliness may
be exacerbated. This assumption is supported by previous empirical
work, which shows positive associations between loneliness and
burnout (Card et al., 2022; Wood et al., 2023) as well as with
both core elements of burnout, emotional exhaustion (Becker
et al., 2022) and disengagement from work (Mohapatra et al.,
2023). Although severely understudied, some studies have also
reported positive associations between workload/job demands and
loneliness (Kallioniemi et al., 2022; Lowman et al., 2023; Walz et al.,
2023), as well as technostress and loneliness (Taser et al., 2022).

Based on the present discussion and the available empirical
results, we propose the following hypothesis.

Hypothesis 2: The number of days working from home

is indirectly and positively associated with loneliness through

role overload.

Social Exchange Theory posits that social interactions often
involve reciprocal exchange processes, where resources such as
social support and information that are provided are compensated
with other resources at a later time (Cook et al., 2013). This
willingness to provide resources to each other creates an exchange
relationship that benefits both parties. In the context of COR-
theory, this principle of reciprocity initiates what can be described
as a gain spiral, contributing to an accumulation of resources for
the members involved (Halbesleben and Wheeler, 2015). Social
support is, consequently, an essential regulatory component of the
work environment in most office settings, playing a crucial role in
mitigating the depletion of resources caused by job demands and
other challenges encountered at work .

Social support has consistently been linked to reduced feelings
of loneliness, with individuals having easy access to support
experiencing less loneliness (Wright, 2005; Wang et al., 2021;
D’Oliveira and Persico, 2023; Lowman et al., 2023). It is reasonable
to assume that this relationship also applies to the other associations
included in the current mediation model. Findings from related
research support this assumption. For example, Walz et al.
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(2023) discovered that social support moderated the indirect path
from job demands to loneliness through work/home interference.
Similarly, Deschênes (2023) identified that perceived organizational
support moderated the relationship between satisfaction with
telework and professional isolation. Khedhaouria et al. (2024)
demonstrated that emotional social support moderated the path
from technostress to job strain. Additionally, Mohapatra et al.
(2023) reported that perceived organizational support moderated
the association between loneliness and work alienation. Drawing
on theoretical assumptions, available empirical evidence, and
the absence of indications suggesting otherwise, we propose the
following hypotheses.

Hypothesis 3: Social support moderates both the direct

relationship between the number of days working from home

and loneliness, and the indirect relationship mediated by role

overload, such that these effects become weaker when the level

of social support is high.

As research on hybrid work is still in its infancy, our
understanding of how the relationship between WFH and
loneliness changes in the context of post-pandemic normalization
and employees’ ability to choose between WFH and work at
the office is limited. Choices about where to work are probably
influenced by individual preferences and desire for social contact,
ultimately leading to increased person-environment fit and thereby
reduced feelings of loneliness. Nevertheless, reviews of the literature
conducted before the pandemic have reported increased loneliness
associated with WFH (Tavares, 2017), as well as increased risk
of role overload (Demerouti et al., 2014). Additionally, studies
indicate that risk factors for loneliness present prior to the
pandemic persisted during the lockdown (Bu et al., 2020). Thus, it
appears reasonable to expect that the same relationships exist, albeit
weaker, in the post-lockdown period. Thus, based on the present
discussion, the following hypotheses are proposed regarding the
relationships after the pandemic lockdown.

Hypothesis 4: The direct association between the number

of days working from home and loneliness is positive, but

weaker, after the pandemic lockdown as compared to during

the lockdown.

Hypothesis 5: The indirect association between the number

of days working from home and feelings of loneliness, mediated

by role overload, is positive, but weaker, after the pandemic

lockdown as compared to during the lockdown.

Finally, the effect of the moderator variables in the post
pandemic period were considered. Based on the logic leading to
Hypotheses 4 and 5, we expect that social support will continue to
moderate the associations described in the mediated model, even in
the post-pandemic period. However, it remains uncertain whether
this moderation will increase, decrease, or remain unchanged after
the pandemic.

The lockdown altered the social context and thereby changed
the rules by which social exchange unfold. Relying on electronic
communication, social support from colleagues became more
challenging as it must be planned ahead, making regular informal
contact less convenient and less likely to happen (Collins et al.,

2016; Lal et al., 2023). While some late effects may be expected,
it is likely that the end of the lockdown period will bring about
a resumption of social exchange in the workplace, making social
support more easily available. If so, the buffering effect of social
support should be expected to increase its importance after the
pandemic lockdown. However, it is also possible that the pandemic
lockdown and the experience of extensive WFH have permanently
altered social exchange patterns at the workplace. Months WFH
may have stimulated the development of new coping strategies
that reduce the impact of social support as a buffer against work
demands. Thus, considering the current knowledge in the field, it
seems difficult to confidently predict the nature of potential post-
pandemic changes in the moderator effect of social support. To
acknowledge this uncertainty, it was decided to frame this part of
the analysis as an exploratory research question.

3 Methods

3.1 Procedure and participants

The study was conducted as a part of a large electronic work
environment survey directed toward the administration of a large
public organization in Norway. The data were collected in January
2021 and January 2023.

Informed written consent was obtained from all participants
and the participants were informed of the purpose of the study
and their right to terminate participation without reason. The
participants were allowed to answer the questionnaire during
working hours. The study was approved by the Internal Ethics
Committee at the Department of Psychology, University of
Oslo, Norway.

The sample consisted of 6,918 participants at time 1, and
6,576 at time 2, compromising 13,494 observations. The sample
also included 698 dental healthcare workers, who were unable to
work remotely during the COVID-19 lockdown. Consequently,
these individuals were excluded from subsequent analyses. Of the
remaining 12,796 participants, 61.0 % were females. The age ranged
from 19 to 75 years; 6.0% were under 30 years of age, 19.5% were
between 30 and 39 years, 29.6% were between 40 and 49 years, and
31.5% were between 50 and 59 years, and 13.4% were over 60 years
of age. In terms of education, 1.4 % had elementary school, 17.1
% had high school, 13.3% had until 3 years university education,
and 68.2% had more than 3 years of university education. A total of
10.0% worked as leaders.

3.2 Measures

3.2.1 Number of days working from home
The participants were asked to report how many days per

week they currently were working from home, on a seven-point
scale from 0–7 days. Most employees work 5 days a week on the
weekdays. However, some employees and leaders choose to work
also in the weekends. Hence, maximum number of days’ working
from home per week is 7 days.
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3.2.2 Role overload
Role overload were assessed by three items (Q1, Q2, and

Q3) from the “job demands” section of the General Nordic
Questionnaire for Psychological and Social Factors at Work (QPS
Nordic) (Pahkin et al., 2007). The three items assess the subjective
perception of excessive quantitative demands, which is in alignment
with the current definition of role overload and operationalizations
made in previous literature (e.g., Turner et al., 2010; Adil and
Kamal, 2020). The items were assessed on a five-point scale ranging
from “very seldom or never” (1) to “very often or always” (5). A total
score was computed, on the mean of the three items, where higher
score means higher levels of role overload. Sample item: “Do you
have too much to do (at work)?” Cronbach’s alpha at T1 and T2,
was 0.765 and 0.772, respectively.

3.2.3 Social support from co-workers
Social support from co-workers was measured by four items

adapted from the Leiden Quality of Work Questionnaire (van der
Doef and Maes, 1999). Each item was scored on a five-point Likert
scale ranging from “strongly disagree” (1) to “strongly agree” (5).
The total score was computed on the mean of the four items, where
higher scores mean higher degree of perceived social support from
colleagues. Sample item: “If I have problems in my job, I can ask
others for help.” Cronbach alpha at T1 and T2, was 0.840 and
0.846, respectively.

3.2.4 Loneliness
Loneliness was assessed by three items from Hughes et al.

(2004). Each item was scored on a five-point scale ranging from
“never” (1) to “very often” (5). The mean of the three items was
calculated, to produce a total score, where higher scores mean
higher levels of loneliness. Sample item: “How often do you feel
isolated from others?” Cronbach alpha at T1 and T2 was 0.846 and
0.864, respectively.

3.3 Analyses

The sample comprised 12,796 observations across two time
points. Among these, 775 observations (6.1%) had missing values
for the predictor variables and were thus excluded from the
analysis. Consequently, the refined sample consisted of 12,021
observations distributed over the two time points (see Table 1).
These observations were nested within a cohort of 9,827 employees.
Of these, 7,633 had valid scores at only one of the time points, while
2,194 had valid scores on both occasions. We conducted checks to
compare participants who responded at both time points with those
who responded only once and found no significant differences
in mean scores on the study variables. Additionally, analyzing
the moderated mediation model with only the respondent who
answered on both occasions resulted in minimal differences in
parameter estimates compared to the single-time respondents. The
extra analyses are detailed in Supplementary Tables S1, S2.

To evaluate common method bias (CMB) in our data, we
used Harman’s Single-Factor Test (Fuller et al., 2016), conducting
an exploratory factor analysis on the 11 items related to role

TABLE 1 Number of observations at each point in time.

Valid
score,
one

occasion

Valid
score,
both

occasions

Total

COVID-19 Lockdown
(2021)

3,977 2,194 6,171

After lockdown (2023) 3,656 2,194 5,850

Total 7,633 4,388 12,021

overload, social support, loneliness, and days working from home.
The analysis revealed three factors with eigenvalues over 1.0, with
the first factor accounting for 30.2% of the variance, below the
suggested 50% threshold, indicating that CMB was not a major
concern in our dataset.

We utilized path analyses in Mplus Version 8.10 to examine the
proposed mediation and moderated mediation effects. The nesting
of 12,021 observation within 9,827 employees was accounted
for by employing the “complex” and “cluster” commands in
Mplus. These commands adjust for non-independence in residuals
making the tests for statistical significance trustworthy. Twenty-
five observations had missing data on the dependent variable,
loneliness. These 25 observations were included in the model,
as the Maximum Likelihood (ML) estimation method in Mplus
is capable of including data that are missing at random in the
outcome variable (Muthén and Muthén, 2017). Age and gender
were included as covariates in the analyses.

Figure 1 illustrates the hypothesized moderated mediation
model. As hypothesized in the introduction, we expect that the
effect of the number of days WFH (X1) has on the mediator role
overload (M), and on loneliness (Y) is stronger during the COVID-
19 lockdown compared to after the lockdown period. These
moderator effects were tested by including an interaction term
between daysWFH (X1) and whether the lockdown (Z) was present
or not in the model (X1 × Z). Similarly, the effect of role overload
on loneliness was believed to be stronger during the COVID-19
lockdown and was tested by including an interaction term between
M and Z (M× Z). The proposedmoderator effects of social support
(W) were tested in the same manner as described above.

The hypothesized moderator effects suggest that the indirect
influence of days WFH on loneliness, mediated by role overload,
depends on two factors: (1) the presence or absence of the COVID-
19 lockdown, and (2) the level of social support. The Moderated
Mediation Index quantifies this relationship (Hayes, 2022), serving
as a measure of how the indirect effects of days WFH on loneliness
through role overload vary at different levels of social support or
whether lockdown was present or not. A significant Moderated
Mediation Index indicates a variation in the strength or direction
of the mediation effect, contingent on the moderator’s level.

For testing the unconditional and conditional indirect effects
of WFH on loneliness via role overload, as well as the Moderated
Mediation Index, bootstrapping with 5000 samples was employed.
We used the 95% confidence interval (CI) of the bootstrap estimates
for hypothesis testing, as recommended by Hayes (2022). All
predictors in the model were mean-centered before the analysis.
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FIGURE 1

Conceptual moderated mediation model.

4 Results

4.1 Descriptive analyses

Descriptive statistics for the study variables during and after
the COVID-19 lockdown are detailed in Tables 2, 3. Notably, the
average number of days WFH was significantly higher (p < 0.001,
d = 0.79) during the lockdown (M = 3.16, Median = 3) compared
to the period following it (M = 1.75, Median = 1). Between these
two periods, there was a significant reduction in the mean score for
feelings of loneliness (p< 0.001, d=−0.24). In contrast, the level of
role overload remained consistent across both time points. Aminor,
but statistically significant, increase in the level of social support
was observed after the lockdown (p < 0.001, d = 0.07). Although
the majority of the correlations between the study variables reached
statistical significance, their magnitude was relatively modest.

4.2 Moderated mediation analysis

The results from the moderated mediation model are presented
in Table 4. Increasing number of daysWFHwas found to be directly
associated with heightened feelings of loneliness (β = 0.121, p <

0.001). Additionally, a greater number of days WFH was linked to
an increased experience of role overload (β = 0.088, p < 0.001).
In turn, role overload was associated with an increase in feelings
of loneliness (β = 0.089, p < 0.001). Consequently, the number
of days spent WFH was indirectly related to increased feelings of
loneliness via a rise in role overload (β = 0.008, 95% CI [0.005,
0.010]; see Table 5).

Furthermore, analyses provided evidence for moderating
effects of the COVID-19 lockdown period. Notably, the association
between the number of days WFH and role overload was observed
to be weaker in the period following the COVID-19 lockdown,
compared to during the lockdown. This observation is supported
by a significant interaction term between the number of days WFH
and the post-lockdown period (β =−0.038, p< 0.001), graphically

represented in Figure 2. In a similar vein, the relationship between
the number of days WFH and loneliness was also found to be
less pronounced post-lockdown, as evidenced by the significant
interaction term (β = −0.040, p < 0.001), with further details
depicted in Figure 2. Simple slope analysis revealed that all the
slopes illustrated in Figure 2 were statistically significant (p< 0.05).

Moderated mediation effects were also estimated (Table 6),
demonstrating that the indirect effect of days WFH on loneliness
via role overload was stronger during the COVID-19 lockdown (b
= 0.006) compared to the post-lockdown period (b= 0.001).

An increase in social support was significantly related to both
a lower level of role overload (β = −0.082, p < 0.001), and,
particularly, reduced loneliness (β = −0.402, p < 0.001). Two
significant interaction effects between social support and the days
WFH were observed: one on role overload (β = 0.023, p < 0.05),
and the other on feelings of loneliness (β = 0.025, p < 0.05). These
results suggest that individuals with higher levels of social support
experience a slightly more pronounced increase in perceived role
overload and feelings of loneliness as the number of days working
from home increases. Both moderating effects of social support are
depicted in Figure 3. Simple slope analysis showed that all the slopes
illustrated in Figure 3 were statistically significant (p < 0.05). As
depicted in Figure 3, individuals with high social support exhibit
lower levels of role overload and loneliness compared to those with
low social support. However, this difference diminishes with an
increasing number of days WFH.

Moderated mediation effects of social support were also
estimated (see Table 7), demonstrating that the indirect effect of
days WFH on loneliness via role overload was stronger at high
levels of social support (b = 0.005) as compared to low levels of
social support (b= 0.002).

We also examined the potential variation in the moderating
effects of social support during vs. after the COVID-19 lockdown.
This was accomplished by incorporating three-way interaction
terms into the model, as detailed in Table 4. Since none of these
interaction terms reached statistical significance, no support for
differential moderation effects of social support across these two
time-periods was found. Finally, the possibility of non-linear
effects of days WFH on both role overload and loneliness was
investigated by incorporating a quadratic term for days WFH into
the model. However, no evidence of such non-linear effects was
found, indicating that a linear model is more suitable.

5 Discussion

The aim of the present study was to investigate how the
number of days per week working from home (WFH) influence
feelings of loneliness. The results affirmed Hypothesis 1, indicating
a positive association between the number of days spent WFH
and increased feelings of loneliness. Similarly, Hypothesis 2 was
supported, revealing an indirect relationship where more days
WFH led to heightened feelings of loneliness via an increase in
role overload. High social support was associated with both lower
levels of role overload and a significant reduction in loneliness.
However, an intriguing pattern emerged for those with high social
support: as the number of days WFH increased, they experienced
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TABLE 2 Means scores and standard deviations on study variables during and after COVID-19 lockdown with t-test for mean score changes.

During lockdown (N = 6,171) After lockdown (N = 5,850)

M SD M SD t d

Days working from
homea (X1)

3.16 (2.14) 1.75 (1.35) −47.27∗∗∗ 0.79

Role overloadb (M) 3.21 (0.82) 3.21 (0.82) 0.18 0.00

Lonelinessb (Y) 2.26 (0.87) 2.06 (0.83) −14.96∗∗∗ 0.24

Social supportb (W) 4.15 (0.73) 4.20 (0.74) 4.13∗∗∗ −0.07

aRange 0–7; bRange 1–5; ∗∗∗p < 0.001. All p-values are adjusted for the clustering of participants within occasions. A total of 7,633 participants were measured on one occasion, and 2,194 were
measured on both occasions.

TABLE 3 Zero-order correlation coe�cients for study variables (N = 12,021).

X1 M Y W Z X2

Days working from
homea (X1)

-

Role overloadb (M) 0.093∗∗∗ -

Lonelinessb (Y) 0.186∗∗∗ 0.143∗∗∗ -

Social supportb (W) −0.049∗∗∗ −0.071∗∗∗ −0.409∗∗∗ -

Lockdownc (Z) −0.366∗∗∗ −0.004 −0.120∗∗∗ 0.036∗∗∗ -

Genderd (X2) −0.012 0.123∗∗∗ 0.039∗∗∗ 0.071∗∗∗ 0.009 -

Age (X3) −0.023∗ −0.067∗∗∗ −0.051∗∗∗ −0.033∗∗∗ 0.017 −0.026∗

aRange 0–7; bRange 1–5; c0 = during, 1 = after; d1 = male, 2 = female; ∗p <0.05, ∗∗∗p <0.001. All p-values are adjusted for the clustering of participants within occasions. A total of 7,633
participants were measured on one occasion, and 2,194 were measured on both occasions.

a more pronounced increase in both perceived role overload
and feelings of loneliness. The indirect effect of number of days
WFH on loneliness, mediated by role overload, was found to be
stronger at higher levels of social support than at lower levels.
This moderated effect of social support was thus in the opposite
direction as the prediction made in Hypothesis 3. Furthermore,
the data corroborated Hypothesis 4, showing that the relationship
between days WFH and loneliness was less pronounced post-
lockdown. Hypothesis 5 was also supported, as the indirect effect
of days WFH and loneliness, mediated by role overload, weakened
after the lockdown. Regarding the proposed exploratory research
question, the results showed no differential moderation effects of
social support across the two time periods.

Overall, the results corroborate previous findings that the
number of days WFH tends to increase loneliness. The effect may
be both direct and indirect, mediated by other salient factors in the
work environment. The findings are in line with the impression
from previous research suggesting that the same psychosocial
precursors of loneliness are active before, during (Bu et al.,
2020), and after the pandemic. Thus, these results challenge the
notion that work experiences from the pandemic lockdown have
fundamentally altered the social exchange relationship at work.
This appears to remain true even though the decision to work from
home was largely based on personal preferences after the pandemic.

Following the pandemic, the levels of both loneliness and
role overload were reduced compared to their levels during
the pandemic lockdown. Although this study did not directly
investigate the emotional challenges of social isolation and limited
opportunities for social exchange, the results are consistent with

tenets of COR-theory emphasizing the benefits of social interaction
at the workplace (Hobfoll, 2001). In the same vein, the results
support the view that the depletion of psychosocial resources may
lead to elevated stress and thereby diminished wellbeing.

The obtained results may seem contrary to pre-pandemic
literature showing increased feelings of job-autonomy among
employees engaged inWFH and other types of telework (Gajendran
and Harrison, 2007; Allen et al., 2015). Increased job-autonomy has
repeatedly been linked to improved job satisfaction, productivity,
and performance (Kubicek et al., 2017; Knight and Parker, 2021).
WFH should, accordingly, contribute to increased productivity
and performance.

This apparent paradox can be explained by two different
mechanisms. One explanation may be that role overload does not
always lead to reduced productivity, at least not within the relatively
short timeframes used in most studies. As explicated by Meijman
and Mulder (1998), the experience of time pressure associated
with role overload may increase the investment of work effort
and thereby contribute to increased productivity. In the long run,
however, role overload, excessive workload, and time pressure can
become exhausting, lead to disengagement, and contribute to the
development of burnout (Örtqvist and Wincent, 2006; Lubbadeh,
2020). The positive association between role overload and feelings
of loneliness does little to halt or reverse this development.

An alternative explanation suggests that employees may not
always perceive autonomy as enabling. The idea, stemming from
the empowerment leadership literature, is that increased autonomy
comes with an inherent cost. When power and autonomy are
delegated to an employee, this also transfers some leadership
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TABLE 4 Moderated mediation analysis of the e�ect of days working from

home (independent variable) on feelings of loneliness (dependent

variable) with role overload as a mediator and COVID-19 lockdown and

social support as moderators (N = 12,021).

Role overload (M) Loneliness (Y)

b β b β

Intercept 3.019∗∗∗ - 2.131∗∗∗ -

Main e�ects

Days WFH (X1) 0.037∗∗∗ 0.088 0.053∗∗∗ 0.121

Social support (W) −0.092∗∗∗ −0.082 −0.468∗∗∗ −0.402

Lockdown (Z) (0=
during, 1= after)

0.051∗∗∗ 0.031 −0.106∗∗∗ −0.062

Role overload (M) - 0.093∗∗∗ 0.089

Two-way interactions

Lockdown×Work
days

−0.035∗∗∗ −0.038 −0.039∗∗∗ −0.040

Lockdown× Role
overload

- −0.035∗

Social sup.× Days
WFH

0.013∗ 0.023 0.014∗ 0.025

Social sup.×
Lockdown

0.001 0.000 0.000 0.000

Social sup.× Role
overload

- −0.023 −0.017

Three-way interactions

D. WFH.× Social
sup.× Lock.

−0.007 −0.006 −0.009 −0.008

Social sup.× Role
ol.× Lock.

- −0.033 −0.012

Covariates

Gender (X2) (1=
male, 2= female)

0.213∗∗∗ 0.127 0.098∗∗∗ 0.056

Age (X3) −0.049∗∗∗ −0.064 −0.041∗∗∗ −0.053

R2 0.037 0.216

All predictors are grand mean centered. ∗p < 0.05, ∗∗∗p < 0.001.

responsibility and liabilities into their management (Langfred,
2004). Increased autonomy may thus sometimes contribute to
inconsistent role expectations, uncertainty, cognitive distractions,
and additional cognitive resources spent on decision-making. The
burden of cognitive distraction is assumed to increase in proportion
with the complexity of the task (Kim and Beehr, 2017; Cheong
et al., 2019). Given the uncertainty and extraordinary conditions
that prevailed in the aftermath of the COVID-19 lockdown, it seems
relatively unsurprising that many workers did not experience the
sudden increase in autonomy as enabling but rather as an added
burden and worry. Nevertheless, this does not explain why the
positive effect of autonomy was not observed after the pandemic
lockdown. This implies that the benefits of job autonomy cannot
be taken for granted and that increased autonomy at the workplace
should be planned and supported by organizational measures.

As anticipated, the results confirm the beneficial effect of
perceived access to social support during and after the pandemic

TABLE 5 The e�ect of days working from home (X1) on loneliness (Y),

mediated via role overload (M). N = 12,021.

b 95%CI a β 95%CI a

Indirect
X1->M ->Y

0.003 [0.002, 0.005] 0.008 [0.005, 0.010]

Direct X1->Y 0.053 [0.044, 0.063] 0.121 [0.100, 0.142]

Total effect 0.057 [0.048, 0.066] 0.128 [0.107, 0.150]

aEstimated from 5000 bootstrap samples.

lockdown. However, a surprising moderating effect emerged,
indicating that workers reporting high access to social support
experienced a steeper increase in role overload and feelings
of loneliness with an increasing number of days WFH. This
counterintuitive result seems to challenge the commonly accepted
understanding of social support as a buffer against negative
conditions in the work environment. Interpreted within the COR-
theory (Hobfoll, 2001), one could argue that the results indicate that
the employees with the most access to resources also appear to be
the most depleted.

Individual differences in the desire for social interaction may
be one explanation. Recent experimental research has shown that
forced isolation evokes activity in the same brain regions as hunger,
instigating a subjective desire or craving for social interaction
(Tomova et al., 2020). Most interesting in this context is the
discovery of a form of habituation effect. Although inter individual
variation exists, it appears that participants who were exposed
to pre-experimental isolation expressed less craving for social
interaction than participants who had recently been socially active.

According to COR-theory, the experience of stress at the
workplace is always perceived within a specific contextual
frame, providing cues on how individuals should interpret
and understands the situation (Hobfoll, 2001). Considered in
the context of the Social Exchange Theory (Cook et al.,
2013), participating in frequent social interactions provides more
opportunities to engage in social exchange processes while at the
same time also yielding contextual cues informing trust in others’
willingness to provide support if needed.

Considering this, it seems likely that employees reporting high
access to social support also tend to be more socially active.
Consequently, individuals with high access to social support may
find the reduction in social interaction, due to increased number of
days WFH, more challenging than employees who are expected to
be less socially active. The principle of reciprocity may contribute
to refinement of this tentative explanation. In their writings
Buunk et al. (1993) and Buunk and Schaufeli (1999) explicates the
consequences of not experiencing reciprocity. Both providing more
support than one receives and receiving more support than one
provides have been shown to evoke negative emotional responses.
Receiving more support than one is able or willing to reciprocate
appears to be the most problematic, fostering feelings of guilt,
shame, and indebtedness.

WFH during the pandemic lockdown likely made the informal
provision of social support more challenging and, as a result,
more evident to both the providers and the recipients. Increased
visibility has been shown to heighten the emotional burden of
receiving more support than one is able to reciprocate (Bolger
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FIGURE 2

Relationships between Days working from home and (A) Role overload, (B) Loneliness, during and after the COVID-19 lockdown. Unstandardized

regression coe�cients.

TABLE 6 Moderated mediation e�ects of days working from home on

loneliness via role overload Conditional values of COVID-19 lockdown

period vs post-lockdown period (N = 12,021).

Indirect
e�ect

95% CIa Standardized
indirect
e�ect

Covid-19 lockdown
(2021)

0.006 [0.005, 0.008] 0.014

Post-lockdown period
(2023)

0.001 [0.000, 0.003] 0.002

Moderated mediation
Index

−0.003 [−0.005,
−0.002]

−0.007

aEstimated from 5000 bootstrapped samples.

and Amarel, 2007). In an attempt to cope with this challenge,
individuals may refrain from seeking help, leading to a reduction
in the availability of social support that was previously offered
by colleagues. This may lead to an increase in perceived role
overload and feelings of loneliness, which might explain the
reversed buffering effect observed in the present study. This
interpretation gains some support by Nahum-Shani and Bamberger
(2011), showing a reversed buffering effect of social support on
the relationship between work hours and employee wellbeing when
support received exceeds the support provided. However, it should
be noted that this is a tentative post-hoc explanation that warrants
further investigation in future research.

5.1 Limitations

The use of self-reported data was considered the most
appropriate method for collecting data in this study, as it aimed
to capture employees’ personal experiences of social support, role
overload, and loneliness. However, this approach may introduce
CommonMethod Variance (CMV), potentially leading to spurious
correlations between study variables due to factors such as social
desirability bias or stable personality traits like negative affectivity
(e.g., Chen and Spector, 1991). To address this concern, we applied

Harman’s Single-Factor test, which indicated that CMV did not
significantly impact our findings.

Another potential limitation of this study is the absence of
data on whether employees lived alone or with others during the
lockdown. It could be hypothesized that the impact of working
from home on feelings of loneliness would be more pronounced
among those living alone, owing to their potentially reduced access
to social support from partners or family members. Nonetheless,
considering that 19% of the Norwegian population is living alone
(SSB, 2023), the absence of household composition data is not
deemed a significant drawback. Therefore, the observed association
between the number of days working from home and increased
feelings of loneliness is considered to be a robust finding, despite
this limitation.

About one-third of participants responded on both
occasions, with the rest answering just once. This
discrepancy could introduce bias, yet separate analyses
showed negligible differences in parameter estimates
between the two groups. Therefore, the mix of single-
time and dual-time respondents was not considered a
significant issue.

5.2 Theoretical implications

Generally, work is seen as beneficial to both the individual
and society, but it may also have repercussions that are both
unforeseen and undesired. One important development the last
decades is the rise of flexible work arrangements, a trend that
the COVID-19 pandemic has only accelerated. The lockdown
facilitated the adoption of new technologies that enabled workers
to tackle complex tasks in a flexible and innovative manner (Becker
et al., 2013; Thelen, 2019). However, much of the existing empirical
data has been gathered from groups of employees presumed to
benefit from these flexible arrangements. This study aims to fill this
gap by examining how typical workers experience a workday with
greater emphasis on telework and WFH.

Much of the existing literature within the field appears to rely
on theories addressing specific phenomena, like technostress (e.g.,
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FIGURE 3

Graphical representation of the moderating e�ect of social support on the relationship between (A) number of days working from home and role

overload, and on the relationship between (B) number of days working from home and loneliness. Unstandardized regression coe�cients.

TABLE 7 Moderated mediation e�ects of days working from home on

loneliness via role overload at specific conditional values of social support

(N = 12,021).

Indirect
e�ect

95% CIa Standardized
indirect
e�ect

Low support (-2SD) 0.002 [0.000, 0.004] 0.005

High Support (+2SD) 0.005 [0.003, 0.008] 0.011

Moderated mediation
index

0.001 [0.000, 0.002] 0.002

aEstimated from 5000 bootstrapped samples.

Ayyagari et al., 2011; Tarafdar et al., 2015). While this approach
can contribute to an in-depth understanding of the subject at hand,
it may also limit the understanding of how different phenomena
interact within a broader context. To address this challenge, the
present study adopts the framework from COR-theory (Hobfoll,
1989) as a starting point. The study expands its conceptual
basis by integrating the Regulatory Loop Model of Loneliness
(Cacioppo and Hawkley, 2009) and elements from Social Exchange
Theory (Cook et al., 2013) into the theoretical framework. This
renders deductions from these more specific theoretical approaches
applicable within the broader context of COR-theory. By expanding
its theoretical basis, this study makes knowledge about the ways
in which WFH affects feelings of loneliness more generally
available to the scholarly discussions regarding the interplay
between new ways of working, workspace design, and other
elements in the work environment, and how this affects humans
at work.

Traditionally, research on loneliness at work has focused
on its implications for employee health and wellbeing. The
present study broadens this perspective by introducing role
overload as a mediator, exploring how factors typically associated
with performance and productivity can affect aspects generally
considered to be psychosocial. By so doing, the results suggest
that role overload should be considered an important factor when
evaluating the dynamics of remote work.

5.3 Practical implications

The emerging trend of combining WFH with office work
is becoming recognized as the future’s “new normal” (Yener,
2022; Değerli, 2023). Supervisors should note that the option to
WFH might heighten employees’ sense of loneliness. A practical
takeaway from this study could be encouraging more in-office
presence to mitigate loneliness. The findings indicate that the
adverse effects of WFH are most pronounced under mandatory
conditions, as seen during the pandemic. While such scenarios
are exceptional, compulsory WFH could also arise from situations
like office renovations or cost-saving measures. Under these
circumstances, it is crucial to facilitate engagement in work-related
social networks, perhaps through physical meetings at alternative
venues or organizing social events that enable direct interactions
among employees.

Individuals may have many reasons for wanting to work
from home, some of which may only be remotely connected
to the work and the tasks being conducted. The current results
indicate that choosing to WFH does not necessarily protect
against feelings of loneliness. With continued digitalization, the
need for flexible work arrangements will likely increase in the
future. Also in this scenario, it seems important to establish
meeting spaces that promote social exchange, both digitally and
face-to-face, regardless of whether the employees themselves
prefer to WFH or not. Facilitating opportunities for informal
exchange of social support between co-workers appears to be
particularly important.

6 Conclusion

The past few decades have witnessed a profound reorganization
of traditional work life. Jobs are being digitized, automated,
outsourced, and offshored, rendering the future of work less
predictable and more demanding for many employees (Fostervold
et al., 2018). In our opinion, labor market developments and work
organization strategies should be evidence-based. Comprehensive
knowledge about the impact of new work arrangements is
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fundamental for cultivating a resilient, sustainable, and high-
quality labor market.

The current findings suggests that WFH has detrimental
impact on employees’ feelings of loneliness and perceived role
overload. The results also reveal pattern regarding social support
that deviates from expectations from pre-pandemic research.While
social support generally continues to have a beneficial effect,
individuals with high social support appear to be most bothered
by intensive WFH. Additionally, the results indicate that, although
the impact has diminished, the same trend persists post-pandemic
as well. The insights gained from this study could influence how the
adoption ofWFH and remote work is considered and implemented
in future work life.
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