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Abstract: In response to the COVID-19 pandemic, many governments have attempted to reduce
virus transmission by implementing lockdown procedures, leading to increased social isolation and
a new reliance on technology and the internet for work and social communication. We examined
people’s experiences working from home in the UK to identify risk factors of problematic internet
use during the first lockdown period, specifically looking at life satisfaction, loneliness, and gender.
A total of 299 adults completed the Problematic Internet Use Questionnaire-Short-Form-6, UCLA-3
Item Loneliness Scale, and Satisfaction with Life Scale online. Through structural equation modelling,
we found that loneliness positively predicted problematic internet use while gender had no effect.
Life satisfaction and age positively predicted loneliness but had no direct effect on problematic
internet use, suggesting loneliness fully mediated their relationship with problematic internet use.
Our study serves as a benchmark study of problematic internet use among those working from home
during lockdown conditions, which may be utilized by future researchers exploring longitudinal
patterns post-pandemic.
Keywords: problematic internet use; lockdown; working from home; life satisfaction; loneliness
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1. Introduction
The UK is one of the countries which has been most severely affected by the COVID19 pandemic (with the fifth highest total number of cases in the world), but also from
secondary consequences such as some of the largest and most restrictive mass quarantines
which have been implemented repeatedly [1–3]. According to the Office for National
Statistics [4] nearly half of all employed people worked from home (WFH) during the first
periods of lockdown, 86% of whom declaring that this was a result of the pandemic.
The restrictions brought about by the pandemic have changed our relationship with
technology, with many people relying on technology and the internet for core aspects of life
including work, communication, and entertainment [5,6]. While this increased use of the
internet may be beneficial by helping people adapt to restrictions imposed by lockdown,
this increased reliance may also foster addictive and problematic behavior [7]. Mental
health and wellbeing have reportedly worsened since the pandemic, predominantly driven
by the social isolation [8]. According to the ONS, 7.4 million people (almost a third of
those who were asked) reported that loneliness during the first month of lockdown had
negatively affected their wellbeing [9]. Additionally, research from early in the pandemic
found that people felt lower life satisfaction overall, with individuals WFH reporting lower
life satisfaction than those in the office but higher life satisfaction than the individuals
who completely stopped to work [10]. While individuals WFH may not have suffered
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from financial instability to the same degree as those who were dismissed or furloughed,
there is still evidence of negative impacts such as challenges linked to communicating via
technology with colleagues, increased stress, reduced social contact, burnout and dilemmas
with balancing life with work [11–13].
It is important to point out that although WFH has become increasingly popular over
the last decade [4,14], the pandemic has drastically propelled this movement but has also
removed the element of choice with many having to WFH without sufficient preparation
or facilities. Therefore, some reported challenges of WFH during lockdown may reflect
the other conditions brought about by the pandemic such as social distancing, rather than
simply WFH itself. This idea is backed by research which found that individuals who were
not able to WFH pre-pandemic reported higher stress [11]. Consequently, suggestions for
precautionary strategies and countermeasures are different when WFH is a requirement
compared to when it is a choice taken with adequate preparation.
The pandemic has changed the way we interact with technology, with evidence of
people increasing their use of digital media during lockdown, in some instances to the
point of problematic use and addiction [5–7,15,16]. There are no agreed upon definitions for
internet addiction or PIU. However, PIU is described in the literature as a heterogeneous
construct and condition which involves extreme and poorly regulated behaviors regarding
the use of the internet which leads individuals to distress and challenges in managing their
life in physical world [17,18]. In Al-mourad et al. [19] digital addiction is defined using
two constructs. The first relates to the style of use (e.g., being excessive and obsessive).
The second relates to the harm associated with that (e.g., mental health and familial
relationships). It is also worth noting that PIU is currently not recognized in the Diagnostic
and Statistical Manual of Mental Disorder, fifth edition (DSM-5) [20] despite consensus
over concerns related to internet overuse, although ‘internet gaming disorder’ has been
included in the DSM-5 as a subject for further investigation and was formally recognized
in the International Classification of Diseases (ICD-11) [21–23].
Research exploring psychosocial factors associated with PIU have consistently identified loneliness, and more recently, low life satisfaction to be meaningful predictors [12,24–28].
These findings are relevant to the lockdown context where many individuals reported
that feeling lonely during lockdown worsened their wellbeing [9], so perhaps they may
look for connection using the only methods available to them such as social media and the
internet [29]. Therefore, it could be possible that the increased loneliness and worsened life
satisfaction fueled by the social isolation of lockdown, along with the newfound reliance
on the internet are creating conditions ripe for increased PIU. In fact, research carried out
during the pandemic so far has revealed such a trend [7,30]. PIU can be associated with
a decline in an individual’s academic/work performance, physical health and interpersonal
relationships [31], therefore exploring whether the relation still holds true in lockdown
where the internet is unavoidable and vital is necessary.
Research exploring PIU has also predominantly focused on gender differences with
the majority of studies finding that overall, males tend to demonstrate higher PIU than
females [32–36]. While several of these studies explored PIU in adolescents and young
adults, our study aimed to add to the literature base by examining PIU in the context of
adults WFH where using a computer is the primary option for communication and doing
work. Although in this context gender is a static factor (as with personality traits), we
will not dismiss it from our research focus as there is evidence to suggest that men and
women have differently experienced the challenges of lockdown. For example, women
have reportedly experienced higher anxiety, loneliness, and depressive symptoms than
men [37,38]. As all of these factors have previously shown to be associated with PIU, it may
be that gender differences in PIU during lockdown may be different to those during ‘normal’
times. The aim of our research was to replicate previous studies exploring risk factors of
problematic internet use (PIU) under the new conditions of WFH during lockdown in the
COVID-19 pandemic.
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3.3.Methods
Methods
3.1. Sample
3.1. Sample
Recruited via online platform Prolific (https://www.prolific.co/, accessed 16 January
Recruited via online platform Prolific (https://www.prolific.co/, accessed 20 January
2022), 299 adults WFH in the UK completed the online survey, receiving £1.50 reimburse2022), 299 adults WFH in the UK completed the online survey, receiving £1.50 reimbursement for their participation. Participants of all abilities were recruited from all across the
ment for their participation. Participants of all abilities were recruited from all across the
UK. Eligibility criteria included being age 18 or over, WFH every day and only having WFH
UK. Eligibility criteria included being age 18 or over, WFH every day and only having
rarely (<one day a week), or sometimes (one day or more) before the pandemic. Individuals
WFH rarely (<one day a week), or sometimes (one day or more) before the pandemic.
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who commuted to work, always WFH even before the pandemic or were unemployed were
excluded from participating. Pre-screening filters implemented by Prolific ensured that
only individuals meeting our criteria were presented with our survey. Ages of participants
ranged from 18 to 69 years (µ= 33.00, σ = 0.48) and the sample consisted of 183 females
(61.20%) and 116 males (38.80%). This study was approved by Bournemouth University
ethics process. Data were collected during July 2020 while many people were still WFH as
the UK was still in lockdown, although restrictions had started to ease.
The participant demographics are presented in Table 1 below.
Table 1. Demographics of the participants.
(n = 299)

Frequency

Percent

Female

183

61.2

Male

116

38.8

18–24

38

12.7

25–29

78

26.1

30–34

65

21.7

35–39

59

19.7

40–44

29

9.7

45–49

19

6.4

50+

11

3.7

No formal education

2

0.7

GCSEs or equivalent

14

4.7

Gender

Age (years)

Education

A-Levels or equivalent

58

19.4

Bachelor’s degree

142

47.5

Master’s degree

61

20.4

PhD

17

5.7

Vocational program

4

1.3

Prefer not to say

1

0.3

WFH before lockdown
Rarely, less than one day a week

205

68.6

Sometimes, 1 or more days a week

94

31.4

Yes

23

7.7

No

276

92.3

Just work

66

22.1

Work and personal

233

77.9

1

189

63.2

2

77

25.8

3

25

8.4

4

8

2.7

Device shared

Device use

Number of devices used
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3.2. Measures
We altered the initial instructions for each scale to request that participants consider
their experiences of lockdown when completing the questions. However, other than this
we presented the scales as they were in their original studies. Table 2 presents details of
how each scale and how it was scored. In order to attempt replicating the studies which
formed the hypotheses as close as possible, all scales were chosen from the most relevant
studies previously discussed [24,36];
Table 2. Measurement and scoring of each scale.
Scale

Likert Measure

Scoring

SWLS

7-point: 1 = Strongly disagree, 7 = Strongly agree

Range of scores: 5–35. 20 = neutral point.
5–9 = extremely dissatisfied with life,
31–35 = extremely satisfied.

UCLA-3

3-point: 1 = Hardly ever, 3 = Often

Range of scores: 3–9. Higher scores indicate higher
loneliness, >6 = lonely.

PIUQ-SF-6

5-point: 1 = Never, 5 = Always/almost always

Range of scores: 5–30. Higher scores indicate higher PIU,
>15 = problematic.

Life satisfaction: This first-order construct consists of five items, based on Diener et al.’s
Satisfaction with Life Scale (SWLS) [43]. Items include: “In most ways my life is close to my
ideal”, “I am satisfied with my life”, “The conditions of my life are excellent”, “If I could live
my life over, I would change almost nothing”, and “So far I have gotten the important things I
want in life”. This scale was chosen for its brevity and established reliability (α = 0.87).
Loneliness: This first-order construct is composed of three items from the UCLA-3
Item Loneliness Scale (UCLA-3;) [44]. Items include: “How often do you feel isolated from
others?”, “How often do you feel left out?” and “How often do you feel that you lack
companionship?”. Like the SWLS, this scale was chosen for its brevity and robust testing
(α = 0.72).
Problematic internet use: The Problematic Internet Use Questionnaire Short-Form
6 (PIUQ-SF-6;) [45], is a second-order construct consisted of six items, two for each of
the three subscales: obsession with the internet use (Cronbach α = 0.76), neglect of other
essential everyday needs and jobs (α = 0.59) and control disorder, denoting difficulties in
staying in control over Internet use (α = 0.82).
Other: Several demographic questions including items related to WFH environments
were presented such as ‘Do you use said device(s) only for work or for personal use
(e.g., social media, online shopping, surfing the internet) as well?’ Further demographic
information was collected via pre-screening filters and existing data captured by Prolific; these included questions regarding student status, employment status, country of
residence and how many days spent WFH. Participants also completed the Security Behavior Intentions Scale (SeBIS;) [41], however that data was not included in the current
hypotheses or analysis.
Table 3 contains the descriptive statistics for the psychological measures carried out.
When comparing the results to the scoring criteria in Table 2, it can be seen that the
mean scores for SWLS, UCLA-3, and PIUQ-SF-6 are all relatively close to their respective
neutral points.
3.3. Statistical Analysis
Our study utilized a quantitative method by carrying out structural equation modelling (SEM) in AMOS-SPSS, using maximum likelihood estimation methodology. As
mentioned in the Hypotheses, the dataset used for this analysis is the same dataset from
Deutrom et al. [39]. Content validity of the constructs is accepted, as the literature previously discussed are endorsed for operationalizing these constructs. In this work, we
followed a similar approach to assess the model fits (i.e., multiple indices were used as a
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model can be satisfactory on one fit index but weaker on others) [46]. The following fit
indices were used: Chi-square test (with critical significant level p > 0.05); the normedchi-square ratio (critical level of 3 or lower); the normed fit index—NFI (critical level
of 0.90 or higher); the goodness of fit index—GFI (critical level of 0.80 or higher); the
comparative fit index—CFI (critical level of 0.90 or higher); the standardised root mean
squared residuals—SRMR (critical level of 0.08 or lower); and the root mean squared error
of approximation—RMSEA (critical level of 0.08 or lower;) [47]. Data from participants with
notably short survey completion times were discarded in order to ensure higher validity.
Table 3. Descriptive statistics for psychological measures.
Scale

Mean of Total Score

Standard Deviation

SWLS

21.10

6.37

UCLA-3

5.42

1.88

PIUQ-SF-6

13.70

4.46

•

Obsession

4.09

1.73

•

Neglect

4.89

1.76

•

Control

4.71

1.73

4. Results
4.1. Data Properties
Table 4 presents the means, the standard deviations, skewness/kurtosis, and the Cronbach alphas for all constructs in the present sample. Also presented are the average variance
extracted (AVE) for each construct. These were created by implementing confirmatory
factor analysis (CFA), and the bivariate correlation coefficients between all constructs from
the study. As all Cronbach alphas are much higher than 0.70, this suggests that construct
internal consistency is supported [48]. The scores of AVE for all constructs are higher than
0.50, and therefore construct validity is also supported. Considering each factor’s AVE
square root is greater than its correlations with other factors, we can infer that construct
discriminant validity is also supported [49]. Moreover, the values of skewness and kurtosis
of the constructs in Table 4 range between −1 and +1, verifying that the constructs used in
the study follow the normal distribution, allowing thus the use of maximum likelihood
estimation methodology [50].
Table 4. Data properties.

Constructs

Means
(Standard
Deviations)

Skewness
{Kurtosis}

Cronbach
Alphas

Correlation
Coefficients
Life satisfaction

Loneliness

Life satisfaction

4.22
(1.27)

−0.391
{−0.594}

0.867

(0.634)

Loneliness

1.81
(0.63)

0.432
{−0.813}

0.822

−0.439 **

(0.666)

Problematic
Internet use

2.28
(0.74)

0.277
{−0.337}

0.812

−0.189 **

0.307 **

Problematic
Internet use

(0.518)

Notes: ** Correlations are significant at 0.01 level (2-tailed). Figures in brackets indicate Average Variance
Extracted (AVE).

4.2. The Measurement Model
Table 4 demonstrates that significantly negative correlation coefficient between life
satisfaction and problematic internet use (r = −0.189), and is significantly positive between
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We applied SEM to estimate the model in Figure 1, the fit indices resulted (ChiWe applied SEM to estimate the model in Figure 1, the fit indices resulted (ChiSquare = 63.206, df = 43, p = 0.000, Normed-Chi-Square = 1.470, GFI = 0.966, CFI = 0.987,
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The results demonstrated in Figure 2 suggest a negative association between life
The results demonstrated in Figure 2 suggest a negative association between life satsatisfaction and loneliness (β = −0.497, p < 0.001), and loneliness is positively associated
isfaction and loneliness (β = −0.497, p < 0.001), and loneliness is positively associated with
with PIU (β = 0.415, p < 0.001), supporting H2. As there is no direct significant association
PIU (β = 0.415, p < 0.001), supporting H2. As there is no direct significant association bebetween life satisfaction and PIU, we can infer that the relationship between life satisfaction
tween life satisfaction and PIU, we can infer that the relationship between life satisfaction
and PIU is completely mediated by loneliness. Regarding the control variables, the negative standardized coeﬃcient of age (β = −0.146, p < 0.01) in association with loneliness
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and PIU is completely mediated by loneliness. Regarding the control variables, the negative
standardized coefficient of age (β = −0.146, p < 0.01) in association with loneliness suggests that
older individuals in our WFH sample may feel less lonely. Moreover, life satisfaction maintains a
negative relation with PIU as observed by the negative sign when multiplying the two relations
of life satisfaction—loneliness and loneliness—PIU (−0.497 × 0.415 = −0.2062).
5. Discussion
Our study aimed to provide benchmark data for PIU among people WFH during the
COVID-19 pandemic lockdown, and to provide new insight on the risk factors associated
with PIU. We utilized the same dataset from our previous research [39]. In the present
research, we adopted a different approach by conducting an analysis initially focusing on
the interplay between life satisfaction, loneliness and gender with PIU. However, through
exploratory analysis we examined whether loneliness is a mediating factor between life
satisfaction and PIU. We argue that a lockdown may exacerbate the feeling of loneliness
which in essence may become a pivotal factor leading to PIU.
In contrast to previous findings [13,24], life satisfaction did not appear to be significantly associated with PIU (answering H1). Loneliness did appear to be positively associated with PIU (answering H2) which supported previous findings [11,12,24]. It should
be noted that our results are in agreement with the model in Deutrom et al. [39] where
loneliness maintains a positive relation with PIU. While there was no direct relationship
between life satisfaction and PIU, life satisfaction was found to be negatively associated
with loneliness, suggesting that loneliness fully mediated the relationship between life
satisfaction and PIU (i.e., only when individuals are lonely does their life satisfaction influence PIU). Unlike the majority of previous findings [32], our study did not find significant
gender differences in PIU (answering H3). Exploration of demographic variables found age
to negatively predict loneliness, and although this was not explored in-depth in the original
hypothesis it is consistent with previous literature which suggests that younger people
reportedly experience more loneliness than middle-aged and older people [52,53]. Again,
while age was not significantly associated with PIU directly, it appears that loneliness fully
mediated the relationship suggesting that only when individuals are lonely does their age
predict PIU. Caution must be made when interpreting this finding in a wider setting as our
sample consisted of individuals WFH with only one participant aged over 60. Therefore,
our findings are more applicable only to those of typical working age rather than elderly
individuals of the overall population.
The non-significant relationship between life satisfaction and PIU suggests that perhaps life satisfaction is not as important as previously thought, or simply is not as directly
influential on PIU during lockdown conditions. However, the significant negative association between life satisfaction and loneliness suggests that life satisfaction still plays a
role indirectly. As well as objective factors such as health and economic status, life satisfaction also depends on subjective factors such as meaningful social interaction—something
which has been greatly limited in lockdown [54]. Consequently, if those social needs are
not fulfilled to the level desired by the individual, they may feel lonely. The significant
positive relationship between loneliness and PIU supports the notion that individuals may
be more likely to use the internet excessively and problematically in an attempt to feel more
socially connected [55,56]. While in the past during pre-pandemic times an over-reliance
on technology despite having more options to socialize was associated with loneliness,
our current finding suggests that even when people have no other options to socialize
during lockdown, their perception of technology did not change. We would expect that
technology is a medium to break through loneliness during lockdown and that the negative
correlation typically found in normal times shall not apply during lockdown. This finding
could be explained by the Social Compensation and Social Enhancement hypotheses. The
former predicts that people use the internet to compensate for deficits in offline social
support, while the latter posits that people who perceive themselves as having flourishing
offline networks use the internet to add to their offline communication [57]. While there is
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evidence to support each hypothesis in various contexts of interpersonal communication,
it is feasible that lockdown may have created a shift towards social enhancement where
people attempt to maintain their friendships online.
Contrasting previous literature which found males to generally exhibit higher PIU,
we found no gender differences in PIU during lockdown conditions. There are several
possible interpretations of this finding. If our findings are truly reflective of the real world,
they suggest that the gender differences in PIU seen during ‘normal’ times are simply
not present under lockdown conditions. When looking into the factors contributing to
previously reported gender differences, it appears that socio-economic factors such as lower
income (GDP) per capita and internet access in a country led to a larger gender-related
differences in PIU estimates [32]. Similarly, evidence suggested that the PIU gender gap
was higher in countries such as India where social and cultural norms about women and
their role may restrict the use of the internet by females, thereby protecting them from
developing PIU. Considering that our data were collected in the UK where these factors
may not be as prevalent (especially in a population WFH who most likely all have constant
internet access), this may partially explain the lack of gender-related PIU differences found.
Furthermore, the current findings may instead reflect a shift in PIU and internet use in
general that was accelerated during lockdown in both genders. Longitudinal research
carried out by ONS found that the difference in active internet users between men and
women has been closing over the last decade in the UK [58]. If these findings extend from
general internet use to PIU, perhaps upcoming research will see more results such as ours.
5.1. Implications
Given that PIU has shown to have negative consequences on individuals’ work performance, employers may benefit from applying our findings by monitoring employee
wellbeing and easing social connectivity to reduce the chance of developing PIU whilst
WFH [59]. Practical recommendations to reduce loneliness and PIU may include providing
employees with access to resources such as mental health support should they find themselves severely impacted, but also preventative measures such as adapting social activities
amongst staff to take place virtually to keep and boost morale. Similarly, encouraging the
use of digital wellbeing apps to raise awareness and improve self-regulation, and even
nontechnical deterrence methods such as organizational acceptable use policies to monitor
employee web activity may prove useful [7,60]. While loneliness is too complex an issue to
completely eliminate using these methods, providing individuals with adequate support
and tools is still a step in the right direction to help them manage their internet behaviors.
While previous studies have also found loneliness to be more prevalent in younger
people, the implications of such a result in the context of WFH are less explored [61].
According to ONS, the youngest working age group (aged 16–24) are the least likely to be
WFH, however age should not be neglected, as there is evidence to suggest that creating an
enriching work environment for younger employees is important in instilling company
loyalty and reducing staff turnover [4,62]. Therefore, it still may be of interest to employers
to pay attention to PIU in younger employees if this is a demographic which they wish to
invest in.
Despite finding no direct effects of life satisfaction or gender on PIU, our findings here
still have useful implications by challenging the existing literature base and providing an
insight into PIU specifically in the context of WFH during a pandemic. Employers seeking
to minimize PIU among their workers may pay more attention to male employees due to
the prevalence of research focused on gender differences, whilst in reality those findings
may not be as applicable to them compared to research such as ours, which suggests that
loneliness and age are the risk factors which should be prioritized in the WFH context.
5.2. Limitations
The current study was mainly limited by the measurement of PIU as whole rather than
its nuanced manifestations. Some studies focusing more in-depth on the role of gender in
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PIU looked at the different types of internet activities being carried out, revealing gender
differences in specific PIU such as males showing more PIU related to online gaming and
gambling whilst women more so with social media and communication [63–65]. Unlike
these studies, we only utilized the PIUQ-SF-6 which does not compare specific types of
PIU but rather measures PIU in general. Consequently, it could be the case that while there
were no gender differences in overall PIU, there may have been gender-based differences
in the specific types of PIU which our methods were not sensitive to. Similarly, the
use of the PIUQ-SF-6 alone meant that only self-reported data was captured, with no
data on participants’ actual internet usage. It may be the case that actual levels of PIU
varied differently across the factors we examined without being reported. For example,
participants’ actual internet usage may be objectively more problematic than during the
pre-pandemic period with more hours spent online. However, their perception of what
counts as problematic may have warped during lockdown with excessive internet use
being justified as a coping strategy rather than maladaptive [66–68]. However, this does
not detract from the validity of our findings, as regardless of actual differences in internet
usage, self-reported data still gives insight of perceived PIU which may be just as impactful
on individuals’ wellbeing.
Furthermore, the relationship between PIU and loneliness is complex. In fact, some
evidence suggests that controlling for other variables such as depression reveals a weaker
link, and although the PIUQ-SF-6 is multifaceted, when using scales we can only examine
what said scales are comprised of, i.e., the subscales and the ideologies behind them [17,69].
For example, the PIUQ-SF-6 is theoretically based on pathological gaming and measures
PIU through the dimensions of obsession, neglect, and control disorder, contrasting to
other scales such as the Online Cognition Scale which is based on cognitive-behavioral
theory and encompasses four dimensions of diminished impulse control, social comfort,
loneliness/depression, and distraction [70,71]. While there is some overlap in dimensions,
it is inevitable that some aspects of PIU would not be covered if using just one scale.
Finally, our study was limited by the gender imbalance of the sample with a divide of
approximately 60% females and 40% males. While this was especially not ideal for research
initially exploring gender differences of PIU, the imbalance itself was not statistically
significant and as the findings regarding gender were directed towards the null, the risk of
bias was limited [72].
5.3. Future Directions
Future research could further scrutinize the relationship between gender and PIU
among those WFH using more activity-specific and practical methodologies to examine
whether our findings are replicated. Furthermore, future research may use our findings
as a benchmark to compare results across time as the pandemic progresses to gain a rich,
longitudinal insight to PIU and WFH.
6. Conclusions
The present study investigated the psychosocial and demographic factors contributing
to PIU during the UK COVID-19 lockdown. Our study provided a robust SEM in which
loneliness was found to be positively associated with PIU and age negatively associated,
supporting previous literature on this subject. While there was no direct effect of life
satisfaction on PIU, life satisfaction was negatively associated with loneliness, suggesting
that loneliness fully mediated the relationship between life satisfaction and PIU. Conversely,
gender showed no significance in predicting PIU, which challenges previous works in the
literature and provides new insight into the risk factors of PIU in the context of WFH during
a pandemic. Our findings have implications for employers seeking to reduce PIU among
their staff WFH, which is becoming increasingly relevant as many companies shift towards
remote working permanently. Finally, the contributions of our data as a benchmark of PIU
during lockdown conditions may be valuable for those seeking to explore longitudinal
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patterns of PIU in future waves of COVID-19 and lockdowns as the pandemic progresses
and beyond into the ‘new normal’.
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