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Abstract
This paper analyzes teleworkers’ technostress evolution over time, as well as its effects on these individuals’ work-related 
well-being over time. The proposed research model was tested using a survey-based longitudinal study with individuals that 
forcibly moved to teleworking in the context of a COVID-19 lockdown at two points in time (T0 and T1). Results indicate 
that two techno-stressors (work–home conflict and work overload) generated strain in teleworkers, which in turn decreased 
their satisfaction with telework and perceived job performance. In addition, teleworkers experienced two types of enduring 
technostress: synchronous effect (i.e., stressors generating strain at T1), and a cumulative reverse causation effect (i.e., strain 
at T0 has an effect on stressors at T1). These findings contribute to cognition, work, and technology literature by providing 
a more complete understanding of teleworkers’ technostress and its possible cumulative effects over time. Practical insights 
for managing technostress when moving to and remaining in teleworking are provided.
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1 Introduction

Work is part of our well-being and a key driver of a per-
son’s health (Leka et al. 2003). At the beginning of 2020, 
the COVID-19 outbreak affected people’s working practices 
worldwide. Governments from all over the world imple-
mented different social distancing policies (e.g., self-isola-
tion periods, lockdowns) to prevent the coronavirus disease. 
It is estimated that about 81% of the worldwide workforce 
has been affected by some form of lockdown measures due 
to the pandemic (International Labour Organization 2020). 
Consequently, companies were forced to move their employ-
ees to continue their job activities from home (Belzunegui-
Eraso and Erro-Garcés 2020). Teleworking, defined as 
working outside the workplace using ICTs1 (Verbeke et al. 
2008), became a job alternative for many individuals dur-
ing the pandemic. However, this practice posed new occu-
pational health and safety threats, as workers had to deal 
with a different work environment that involves an increased 
use of information and communication technologies (ICT). 

International organizations developed recommendations and 
standards to manage the impact of the pandemic on workers’ 
psychological health and well-being (e.g., ISO/PAS 45005).

Teleworking is an established topic of study in the work 
and technology fields (see Bailey and Kurland 2002 for a 
review), and studies have determined how this working prac-
tice alters the way in which workers collaborate, interact, 
and contribute to their company. Advantages of telework-
ing include reduced time and cost overhead due to travel, 
increased job autonomy, time flexibility, and job satisfaction 
(Nilles 1997; ter Hoeven and van Zoonen 2015). On the 
other hand, teleworking includes challenges, such as social 
isolation, work–home conflicts (Tietze and Musson 2005), 
work overload (Kelliher and Anderson 2010), lack of a sense 
of organizational belonging (Kossek et al. 2015), and psy-
chological distress (Chesley 2014).

Teleworking’s unique work environment creates differ-
ent demands for employees that, if not effectively man-
aged, might create stress (Weinert et al. 2015). A par-
ticular type of stress experienced by teleworkers relates 
to their inability to cope with new ICT requirements in a 
healthy way, also known as technostress (Tarafdar et al.  * Sonia Camacho 
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2011). Previous studies have found that technostress can 
cause a variety of negative consequences to workers’ per-
sonal and professional lives including decreased well-
being (Fuglseth and Sørebø 2014), increased exhaustion 
(Maier et al. 2015a), lower job satisfaction, increased risk 
of job burnout, decreased job engagement (Srivastava 
et al. 2015), and work withdrawal (Park and Haun 2018). 
These consequences cost companies a large amount of 
money (Tu et al. 2005). Despite the importance of technos-
tress’ consequences for individuals and companies, only a 
few studies have analyzed technostress in the teleworking 
context, and its effects on job satisfaction (Estrada-Muñoz 
et al. 2021; López-Araujo and Osca Segovia 2008; Suh and 
Lee 2017; Weinert et al. 2015). Moreover, work and stress 
literature remarks that the negative effects of stress vary 
over time and manifest beyond the point of its occurrence 
(Zapf et al. 1996). This depends on the continuity of the 
stressors (Ford et al. 2014) or individuals’ adaptation to 
them (Ritter et al. 2016). When experiencing stress, indi-
viduals develop feedback loops implementing behavioral, 
cognitional, and perceptual coping strategies to reappraise 
the situation and react accordingly until a tolerable state 
is reached (Hauk et al. 2019; Weinert and Weitzel 2019). 
Coping strategies are thus useful to manage the temporal 
effects of stress (see ISO 45003 ISO 2021; Lazarus and 
Folkman 1984) and organizational culture (e.g., involve-
ment in decision-making, good team working) can act as a 
buffer for employees’ stress (Michie 2002). Despite these 
important findings, and to the best of the authors’ knowl-
edge, no study has analyzed technostress evolution over 
time in the teleworking context. For these reasons, this 
study’s research question is: what are the temporal effects 
of teleworkers’ technostress?

To address this question, this study developed a theory-
led research model that examines how teleworkers experi-
ence different techno-stressors that in turn affect strain with 
emotional (satisfaction with telework) and behavioral (per-
ceived job performance) work-related well-being outcomes. 
This model was empirically tested with a longitudinal 
research design at two points in time within two months with 
workers that forcibly moved to teleworking due to a COVID-
19 lockdown. Results indicate that techno-stressors create an 
initial effect over strain that reduces employees’ satisfaction 
with telework and perceptions of job performance. These 
techno-stressors are shown to have a cumulative effect, hav-
ing a synchronous and reverse causation effects on strain, 
decreasing further the work-related well-being outcomes. 
These results provide researchers with new elements to lon-
gitudinally analyze teleworkers’ technostress and its effect 
on job performance. In addition, results provide practitioners 
and policy-makers with meaningful insights that comple-
ment current recommendations to prevent workers’ stress 
and to refine future transitions to teleworking.

2  Literature review

2.1  Technostress

Contemporary theories of stress define it as a negative 
emotional experience that occurs when individuals per-
ceive themselves to be subject of environmental demands 
with which they cannot cope (Cox and Griffiths 2010). 
Stress has been operationalized in the stressor–strain 
model, which involves both the environmental demands 
and individuals’ appraisals of them (Khan and Byosiere 
1992). In this model, individuals face particular environ-
mental demands (stressors). When those demands exceed 
individuals’ abilities and available resources, they gen-
erate an immediate emotional negative reaction (strain) 
(Lazarus and Folkman 1984). In the occupational domain, 
work-related stress (WRS) is the negative response peo-
ple have to excessive pressures or other types of demands 
placed on them at work, which exceed their capabilities. 
According to the intensity, duration, and temporal pattern 
of the demands, the related strain can lead to negative psy-
chological and behavioral consequences, decreasing work-
ers’ well-being (Burns et al. 2016) and organizations’ pro-
ductivity (Dollard et al. 2000) in the short and long terms.

The increased use of ICTs in the workplace has created 
a work environment with new demands. End users’ inabil-
ity to fulfill such demands leads them to experience stress, 
a phenomenon that has been coined as technostress (Ragu-
Nathan et al. 2008). Some of the new demands associated 
with the organizational use of ICT causing technostress 
include application multitasking, constant connectivity, 
information overload, and technical problems (Tarafdar 
et al. 2010). Technostress brings about negative conse-
quences for workers and organizations, such as reduced 
productivity and dissatisfaction with work (Tarafdar et al. 
2007). The stressor–strain process model in relation to 
ICTs shows that technostress starts with the presence of 
(1) technology-affected environmental conditions, which 
the individual appraises as a (2) demand or techno-stressor 
that significantly taxes his or her resources, and (3) leads 
to strain (i.e., a negative emotional response, such as fear 
or anxiety), with (4) different negative psychological (e.g., 
decreased job satisfaction) and behavioral (e.g., decreased 
individual productivity) outcomes (Tarafdar et al. 2010).

Technostress was first operationalized as stress-produc-
ing conditions referred to as technostress creators (Ragu-
Nathan et al. 2008), including: techno-overload (i.e., ICT 
makes employees work more and faster), techno-invasion 
(i.e., employees can be reached anywhere and anytime), 
techno-complexity (i.e., employees have to learn how 
to use new ICT), techno-uncertainty (i.e., employees’ 
knowledge becomes obsolete due to continuous changes 
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in ICT), and techno-insecurity (i.e., employees fear los-
ing their job to others that manage ICT better) (Tarafdar 
et al. 2011). Later on Ayyagari et al. (2011), reflecting on 
the misfit between individuals’ abilities and technology as 
per the Person–Environment model of stress (Edwards and 
Cooper 1990), adapted the previously identified techno-
stress creators into five techno-stressors: work overload 
(i.e., perception that the assigned job exceeds capabili-
ties or skills), role ambiguity (i.e., lack of information to 
perform the job), job insecurity (i.e., perception of threat 
of losing one’s job; like techno-insecurity), work–home 
conflict (i.e., perceived conflict between home and work 
demands), and invasion of privacy (i.e., perception of a 
compromised privacy).

Technostress research has used the techno-stressors 
defined by Tarafdar et al. (2011) or Ayyagari et al. (2011) to 
analyze their work-related antecedents and consequences. 
In terms of antecedents, studies have found different organi-
zational environments (e.g., decision centralization; Wang 
et al. 2008), job characteristics (e.g., job autonomy; Suh & 
Lee, 2017), technology features (e.g., complexity; Qi, 2019), 
and personal characteristics, such as demographics (e.g., age 
or gender; Marchiori et al. 2019), attitudes (e.g., disposi-
tions to job; Bala and Bhagwatwar 2018), personality (e.g., 
extraversion; Korzynski et al. 2020), or cultural values (Ma 
and Turel 2018), to be drivers of technostress. In terms of 
consequences, technostress produces strain (Galluch et al. 
2015; Lee et al. 2016a) and affects negatively other out-
comes, such as technology end-user satisfaction (Fuglseth 
and Sørebø 2014; Tarafdar et al. 2011; Tu et al. 2008), job 
satisfaction (Jena 2015; Kumar et al. 2013; Ragu-Nathan 
et al. 2008), performance (Ioannou and Papazafeiropoulou 
2017; Jena 2015; Li and Wang 2021), and organizational 
commitment (Jena, 2015; Tarafdar et al. 2011). In addition, 
techno-stressors have been found to hold an ambiguous 
effect on job productivity: (a positive, significant relation-
ship Hung et al. 2011; a negative, significant relationship 
Tarafdar et al. 2007, 2011; a non-significant relationship Tu 
et al. 2005).

Research on technostress has also analyzed inhibitors, a 
term used to refer to situational factors that may decrease 
the negative impacts of technostress (Sarabadani et  al. 
2018). These inhibitors can work either at the individual 
or organizational levels. Inhibitors at the individual level 
include literacy facilitation (e.g., training to use the new 
ICT), technical support provision (e.g., help desk), and user 
involvement facilitation (e.g., inclusion in the process of 
ICT implementation) (Ragu-Nathan et al. 2008; Tarafdar 
et al. 2015). Inhibitors at the organizational level include 
organizational culture (e.g., innovation openness; Ragu-
Nathan et al. 2008; Tarafdar et al. 2015) and job design 
(e.g., level of autonomy; Suh and Lee 2017). Some of these 
technostress inhibitors have been shown to either moderate 

the relationship between techno-stressors and strain or to 
reduce stress by directly impacting strain. Inhibitors have 
a positive and direct impact on outcomes, such as end-user 
satisfaction, job satisfaction, performance, productivity, and 
organizational commitment (Hung et al. 2011; Jena, 2015; Li 
and Wang 2021; Tu et al. 2008). Most research studying the 
antecedents, consequences, and inhibitors of work-related 
techno-stressors has analyzed their overall effect (e.g., using 
second-order constructs). However, and as the few studies 
that have explored their individual effect indicate, such 
techno-stressors have differential effects on strain and other 
outcomes and it is worth understanding those individual 
relationships (Sarabadani et al. 2018).

2.2  Technostress and teleworking

Teleworking studies have been mainly conducted with 
voluntarily adopted teleworking arrangements. Such stud-
ies have warned of different individual and environmental 
factors (i.e., job, organization, family/home, technology) 
that teleworkers are exposed to due to working from home 
using ICT (Baruch and Nicholson 1997). For example, 
studies have analyzed how in the context of teleworking, 
labor aspects create job demands, such as time pressure, 
role ambiguity, and role conflict (Sardeshmukh et al. 2012). 
In addition, the constant development and update of ICTs 
may force teleworkers to continuously update their own 
knowledge and skills while dealing with increasingly com-
plex technologies (López-Araujo and Osca Segovia 2008). 
As such, teleworkers’ experience of stress might differ from 
that of regular workers (Weinert et al. 2015). Teleworkers’ 
high and constant reliance on ICTs makes them susceptible 
to experience technostress with negative consequences for 
themselves and the organization (Baruch 2000). This risk 
was exacerbated for individuals that started working from 
home forcibly due to the COVID-19 pandemic.

Studies analyzing teleworkers’ technostress using the 
stressor–strain model identified different antecedents and 
consequences of techno-stressors in this context. In relation 
to antecedents, ICT features, such as complexity, presen-
teeism, and pace of change, were found to be antecedents 
of work overload, invasion of privacy, and role ambiguity 
(Suh and Lee 2017). Job characteristics, such as isolation, 
information undersupply, role conflict, and task interdepend-
ence, were antecedents of work–home conflict, work over-
load, invasion of privacy, and role ambiguity (López-Araujo 
and Osca Segovia 2008; Suh and Lee 2017; Weinert et al. 
2015). In relation to inhibitors, having received training to 
use ICTs helps to reduce technostress in teleworkers (López-
Araujo and Osca Segovia 2008). In relation to consequences, 
techno-stressors, such as work overload, work–home con-
flict, invasion of privacy, and role ambiguity, increase strain 
in teleworkers (Suh and Lee 2017; Weinert et al. 2015). In 
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turn, teleworkers’ strain has different negative psychological 
and behavioral outcomes. Psychological outcomes include 
reduced intention to continue teleworking and a diminished 
job satisfaction (Suh and Lee 2017; Weinert et al. 2015). 
Behavioral consequences include lack of initiative, as well 
as lack of energy to socialize and work (Molino et al. 2020).

2.3  Technostress effects over time

According to stress adaptation theory, the effects of stress 
vary over time (Zapf et al. 1996) depending on the continuity 
of the stressors (Ford et al. 2014) or individuals’ appraisal 
(Lazarus and Folkman 1984) and adaptation to them (Ritter 
et al. 2016). A stressor’s effect on strain can either return 
to a baseline level if the stressor stops or people adapt to 
them (Matthews et al. 2014) or increase if stressors persist or 
people do not adapt to them (Ford et al. 2014). In the latter 
situation, three different effects might occur: first, a syn-
chronous effect, which considers the short-term effect where 
“higher stressors levels are associated with strain at the same 
point in time” (Ford et al. 2014, p. 10). The appraisal of a 
particular situation as stressor may be consistent over time 
when the events that trigger such appraisal are similar and 
there are contextual similarities (Long and Schutz 1995). 
Second, a lagged effect, which considers the effects of stress 
take time develop and emerge due to a cumulative deple-
tion of individual’s resources (Ford et al. 2014). The lagged 
effect measures the extent to which a stressor at one point in 
time predicts strain experienced later, controlling for base-
line strain levels. Third, a reverse causation effect, which 
considers that strain at one point in time predicts stressors 
at a later point in time (Ford et al. 2014). The positive rela-
tionship between stress and strain creates a negative spiral 
over time, in which such strain becomes also a stressor in a 

subsequent moment (de Lange et al. 2004; Sonnentag and 
Frese 2003; Tucker et al. 2008).

Despite these important insights to understand how the 
stressor–strain relationships unfold over time, most research 
on technostress has looked at stressors’ effect on strain only 
at one point at a time, using cross-sectional studies (Benzari 
et al. 2020). It has been suggested that the stressor–strain 
process should be examined using longitudinal designs (Kel-
loway and Francis 2013), as stressors have varying incuba-
tion periods before they manifest into strains (Ritter et al. 
2016). Examples of longitudinal approaches are studies 
conducted to analyze technostress in the contexts of social 
media usage (Maier et al. 2015b), and employees’ coping 
with technostress at different ages (Hauk et al. 2019). As 
this account indicates, no longitudinal study has analyzed 
technostress in the context of teleworking.

While teleworking, individuals may face acute techno-
stressors during their workday (e.g., work–family conflicts, 
work overloads) experiencing momentary negative con-
sequences (e.g., decreased job satisfaction). When these 
techno-stressors persist over time, individuals may experi-
ence a cumulative effect and create chronic stressors. The 
cumulative effects of technostress have not been analyzed 
yet and are addressed in the research model presented next.

3  Research model and hypotheses

This research proposes a theory-led model to assess tel-
eworkers’ technostress evolution over time, as well as its 
psychological and behavioral effects (see Fig. 1). First, the 
model is used cross-sectionally to assess the impact of Ayya-
gari et al.’ (2011) techno-stressors relevant in the context 
of moving to teleworking (work–home conflict, invasion of 

Fig. 1  Research model
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privacy, and work overload) on strain, as well as how such 
strain affects satisfaction with telework and perceived job 
performance (see Fig. 2). Two of the original techno-stress-
ors analyzed by Ayyagari et al.’ (2011) are not included in 
this model: role ambiguity and job insecurity. When mov-
ing to teleworking, individuals are relying more on ICT to 
complete their tasks, but the core of their activities (e.g., 

inputs, processes, outputs) remains essentially the same. In 
addition, and even though employees may face the need to 
learn how to use new ICT, this should not take long enough 
to make ICT a threat to their job stability. Second, the model 
is used longitudinally to measure the temporal consequences 
of technostress experienced by teleworkers (see Fig. 3). 
Ford et al.’s (2014) three types of technostress effects are 
assessed: synchronous, lagged, and reverse causation. Next, 
we describe the different constructs and hypotheses exam-
ined in this study.

3.1  Techno‑stressors’ effect on strain

Our first group of hypotheses relates to the effect of three 
techno-stressors on strain when individuals move to 
teleworking.

Our first techno-stressor is work–home conflict, which 
is defined as “the perceived conflict between the demands 
of work and family” (Ayyagari et al. 2011, p. 834). In 
the context of teleworking, the work-home boundaries 
blur (Mann and Holdsworth 2003). Workers occupy a 
home space using work ICT devices (e.g., computers) and 
practices (e.g., such as online meetings), which affect the 
home dynamics (Christensen 1987; Weinert et al. 2015). 
ICT make individuals spend more time doing job-related 
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activities and less time relaxing at home, generating 
work-home conflict (Lee et al. 2016b). In addition, the 
household daily activities interfere with the job activities 
(Haddon and Silverstone 1993). Previous studies have 
documented the positive effect of work–home conflict 
on strain (Ayyagari et al. 2011; Lee et al. 2016b). Strain 
is defined as an emotional negative reaction to encoun-
tered techno-stressors (Ayyagari et al. 2011). The effect 
of work–home conflict on strain has not been analyzed in 
the teleworking context. We posit this effect holds in this 
context and therefore hypothesize that:

H1 Work–home conflict is positively related to strain.

The second techno-stressor is invasion of privacy, which 
is defined as “the perception that an individual’s privacy 
has been compromised” (Ayyagari et al. 2011, p. 834). In 
general, ICT are perceived as intrusive, making people con-
cerned about privacy and security alternatives (Maier et al. 
2015a). Studies in the teleworking context have analyzed 
invasion of privacy differently, in relation to individuals’ 
perception of infringement on personal time due to their 
constant ICT connectivity (Suh and Lee 2017). Previous 
studies have documented the positive effect of both types of 
invasion of privacy on strain (Ayyagari et al. 2011; Lee et al. 
2016a, b; Tu et al. 2005). We contend that this effect will 
also be observed when individuals move to the teleworking 
context. As such, we hypothesize that:

H2 Invasion of privacy is positively related to strain.

The third techno-stressor is work overload, and can be 
defined as “the perception that assigned work exceeds an 
individual’s capability or skill level” (Ayyagari et al. 2011, 
p. 834). ICT increase the flow of information employees 
handle throughout their workday and individuals’ finite 
capacity to process and assimilate this information may lead 
them to experience work overloads (Brown et al. 2014). In 
the context of telework, organizations adopt various new 
ICT (e.g., MS Teams, VPN) and change administrative pro-
cesses (e.g., virtual meetings, digital signatures) to provide 
employees with continuity of their activities. Teleworkers 
are required to invest time and effort in not only learning and 
familiarizing themselves with the new processes, but also 
dealing with technology issues. These tasks are additional 
to teleworkers’ regular activities. Thus, the constant use of 
ICT might make teleworkers work longer hours and even 
during the weekends. Previous studies have documented the 
positive effect of work overload on strain for employees in 
general (Galluch et al. 2015; C. Lee et al. 2016a), and in the 
teleworking context in particular (Suh and Lee 2017). We 
therefore hypothesize that:

H3 Work overload is positively related to strain.

3.2  Strain and work‑related well‑being 
consequences

Our second group of hypotheses relates to the consequences 
of technostress-related strain on employees’ well-being. Pre-
vious research identifies that work-related stress affects indi-
viduals’ well-being (Leka et al. 2003). Two work-related var-
iables that influence the decrease of workers’ well-being are 
job satisfaction and perceived job performance (Rothmann 
2008). In this study, we analyze how technostress-induced 
strain affects job satisfaction with telework and perceived 
job performance when moving to teleworking.

Job satisfaction has been defined as “a pleasurable or 
positive emotional state resulting from the appraisal of one’s 
job or job experiences” (Locke 1976, p. 1300). Strain has 
consistently been identified to have negative psychologi-
cal consequences such as decreased job satisfaction (Jena 
2015; Kim et al. 2015; Kumar et al. 2013; Ragu-Nathan et al. 
2008). This effect has also been identified in the telework-
ing context (Suh and Lee 2017). However, in this study, we 
take a different approach, by analyzing the negative effect 
of strain on employees’ satisfaction with their teleworking 
experience. Thus, we formulate the following hypothesis:

H4 Strain is negatively related to satisfaction with telework.

Job performance can be defined as “scalable actions, 
behaviors, and outcomes that employees engage in or 
bring about that are linked with and contribute to organiza-
tional goals” (Viswesvaran and Ones 2000, p. 216). When 
individuals are experiencing strain, they devote time and 
energy to cope with stressors rather than to work, which 
leads to reduced job performance and even burnout (Lord 
and Kanfer 2002; Tams et al. 2018). Employees may even 
experience a low performance due to their attempt to avoid 
executing unfavorable or uncomfortable activities (e.g., ICT-
based tasks) (Chang et al. 2009; Lang et al. 2007; Tams 
et al. 2018). The documented negative effect of strain on 
job performance (see for example, Ioannou and Papazafei-
ropoulou 2017; Jena 2015; Tarafdar et al. 2010, 2015) has 
not been analyzed in the teleworking context. In this study, 
we propose that strain has a negative effect on employees’ 
perceived job performance while they are teleworking. We 
therefore hypothesize that:

H5 Strain is negatively related to perceived job performance 
while teleworking.

Finally, it is well known that attitudes predict corre-
sponding behavior. This is evidenced in the support of the 
relationship between job satisfaction and performance in 



447Cognition, Technology & Work (2022) 24:441–457 

1 3

the organizational behavior literature (Judge et al. 2001; 
Schleicher et al. 2004; Springer 2011). Although this con-
nection has not been analyzed in the teleworking context, 
we posit that an employee satisfied with her teleworking 
experience may also hold positive perceptions about her job 
performance. Thus, we connect these two constructs in our 
research model hypothesizing that:

H6 Satisfaction with telework is positively related to per-
ceived job performance while teleworking.

3.3  Temporal effects of technostress

Our third group of hypotheses relates to the temporal conse-
quences of technostress experienced by teleworkers. To do 
this, we elaborate on hypotheses around Ford et al.’s (2014) 
typology of synchronous, lagged, and reverse causation 
effects.

The first temporal effect of stress is the synchronous 
effect, which considers that “higher stressors levels are 
associated with higher strain at the same point in time” 
(Ford et al. 2014, p. 10). In the context of teleworking due 
to a COVID-19 lockdown, it is expected that if the ICTs 
demands associated to working from home remain stable, 
the effect of techno-stressors on strain will also be stable 
over that time. Therefore, it is hypothesized that:

H7 In the context of teleworking, there is a synchronous 
effect of techno-stressors on strain over time.

The second temporal effect of stress is the lagged effect, 
which measures the extent to which a stressor at one point 
in time predicts strain experienced later, controlling for 
baseline strain levels (Ford et al. 2014). In the context of 
teleworking due to a COVID-19 lockdown, the continuity 
of techno-stressors will have a cumulative effect, deplet-
ing individuals’ resources, affecting not only strain at one 
point in time (synchronous effect), but also in subsequent 
moments (lagged effect). Therefore, it is hypothesized that:

H8 In the context of telework, there is a lagged effect of the 
techno-stressors on strain over time.

The third temporal effect of stress is the reverse causation 
effect, which considers that the positive relationship between 
stress and strain creates a negative spiral over time, in which 
such strain leads to stressors in a subsequent moment (de 
Lange et al. 2004; Sonnentag and Frese 2003; Tucker et al. 
2008). In the context of teleworking due to COVID-19 lock-
down, we expect the initial techno-stressors’ generated strain 
will affect subsequent perceived stressors over time, control-
ling for baseline techno-stressors. Therefore, it is hypoth-
esized that:

H9 In the context of telework, there is a reverse causation 
effect of strain on techno-stressors over time.

4  Methodology

4.1  Sample and procedure

The model was tested with working adults that started to 
telework due to the COVID-19 lockdown implemented in 
Colombia (South America) on March 24, 2020. Before the 
lockdown, it was estimated that only 11% of Colombian 
companies had implemented telework, and that approxi-
mately three million workers had to telework since the 
beginning of the pandemic (Medina Cartagena 2020).2 
In addition, it is worth noting that Colombian legislation 
around teleworking established that companies must provide 
employees with the necessary IT and furniture (e.g., ergo-
nomic desk and chair) to conduct the tasks, as well as to pay 
part of employees’ utilities (electricity and internet bills) 
(Función Pública 2017). However, when employees moved 
to teleworking due to COVID-19, such requirements were 
not applied as working from home was seen as a tempo-
rary and exceptional situation (Unilibre 2020). As such, this 
context is different from a regular teleworking arrangement, 
where working hours, work ambiance and costs associated 
are defined in advance between employers and employees.

Data were collected using an online survey at two points 
in time (T0 and T1) that were approximately two months 
apart. The first survey was distributed about a week after 
the Colombian government established the lockdown meas-
ure. Longitudinal stress studies traditionally examine the 
relationship between stressors (at Time 0) and strain/out-
comes (at Time 1) with time lags varying between weeks 
and months (e.g., Demerouti et al. 2007; Leiter and Durup 
1996). The selection of the time interval for longitudinally 
studies depends on the assessed factors’ manifestation over 
time (Menard 2002). For our study, we selected a lag of two 
months. After that period, authorities gradually approved 
some economic sectors to return to in-person work. This 
time is between the time frames employed in the two lon-
gitudinal studies found about technostress: (a) Maier et al. 
(2015b) collected data on techno-stressors and strain four-
teen days after participants stopped using Facebook and on 
discontinuous use behavior one month after; (b) Hauk et al. 
(2019) collected data on techno-stressors, coping, and strain 
in three waves four months apart each.

2 During the COVID-19 pandemic, most governments employed 
lockdowns and companies had to send workers to work from home. 
Consequently, workers suddenly became full time teleworkers, and 
some of them are still in this situation.
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Participants were recruited using a snowball sampling 
approach (Gilbert, 1993), starting with researchers’ contacts. 
Snowballing is useful when the target population is hard to 
reach. In this study, snowball sampling was the only sam-
pling procedure that could be employed at the time as most 
citizens, including the researchers, were in a strict confine-
ment trying to adapt to teleworking. People with occupations 
in which teleworking was feasible were contacted via email, 
Facebook, and WhatsApp.

The survey, at time T0, incorporated the constructs 
included in the model (Fig. 2) as well as seven control vari-
ables (gender, age, education, number of children, experi-
ence with ICT for both personal and work-related purposes, 
work experience, and experience at participants’ current 
job). To contact participants for the second survey, they 
were asked to report their mobile phone number. At time T1, 
participants that completed the survey at time T0 were con-
tacted again through WhatsApp or SMS. In addition to the 
initial constructs, the survey asked them to report whether 
they were still teleworking and if not, how long they had 
teleworked. It is important to note that at both times, the 
survey started with a consent form where aspects related to 
the study’s procedure, length of the survey, compensation, 
participants’ anonymity, and confidentiality of data were 
established. By clicking on the “Yes” button, they agreed to 
the information presented and to participate in the study. In 
terms of confidentiality, the study always tried to maintain 
participants’ anonymity. Even though the mobile number of 
participants was recorded, no identifying information was 
collected. Each mobile number was associated to a partici-
pant identifier at T0 and used at both T0 and T1 to record 
participants’ responses and analyze the data. Ethics approval 
was secured before data collection took place, complying 
with the principles stated in the World Medical Association 
Declaration of Helsinki (World Health Organization 2001).

At T1, and to compensate participants for answer-
ing the two surveys, they were offered a gift card of Net-
flix (COP$20,000, approximately USD$5) or Spotify 
(COP$15,000, approximately USD$4), depending on their 
preference. To collect the information needed to provide par-
ticipants with the gift card, they were redirected to a new 
survey (not connected to the original one) to provide the nec-
essary data (i.e., name, Colombian ID number and address).

4.2  Measures

To ensure content validity, this study used previously vali-
dated instruments to measure the constructs in the pro-
posed research model after appropriate adaptation to the 
context of this study. The survey was conducted in Span-
ish and the items were subjected to double translation to 
verify the meaning and intent of the items were kept in 
Spanish. Techno-stressors and strain were measured with 

scales adapted from Ayyagari et al. (2011). Satisfaction 
with telework was measured with a scale adapted from Suh 
and Lee (2017) for teleworking. Finally, perceived perfor-
mance was measured with a scale adapted from Bal and De 
Lange (2015). The measurement instruments are included 
in Appendix 1, Table 1.

5  Results

At T0, 154 responses were registered. The records of 11 
participants were discarded, as they did not provide demo-
graphic information, or the mobile phone number required to 
contact them for the second survey. At T1, 143 participants 
were contacted and, after sending a reminder, 96 complete 
responses were received. It is worth noting that this sample 
size is adequate to detect a medium effect size (f = 0.15) with 
a power of 0.80 and alpha of 0.05 in linear multiple regres-
sion with four predictors, which would require at least 85 
participants (Faul et al. 2007). Those 96 cases are used in 
all analyses presented here.

In terms of age and gender, 71.9% of participants were 
between 30 and 49 years old and 60.4% of participants were 
female. All participants had at least a college degree and 56.3% 
held a master’s degree. In terms of number of children, 64.6% 
of participants do not have children, 13.5% have one, 18.8% 
have two, and 3.1% have three children. In terms of telework-
ing, 42.7% of participants had had previous teleworking expe-
riences, and from them, 58.5% had done it for six months or 
less. In terms of work experience, 63.6% of participants have 
worked for at least eleven years and 47.9% have been at their 
current companies for five years or less. 76% of participants 
worked in private companies, 14.6% in government agencies, 
2.1% work on their own (without employees), and 7.3% owned 
a business. Participants work at different sectors, as follows: 
education (38.5%), services (20.8%), industry (13.5%), min-
ing and energy (8.3%), finance (6.3%), transportation, com-
munications, and commerce (3.1% each), construction (2.1%), 
and solidarity (1%). It is worth mentioning that we collected 
information on job autonomy (i.e., control over job content, 
freedom to choose how to perform tasks, setting own schedule 
to complete tasks; Ahuja et al. 2007) and the results indicate 
participants had a good level of job autonomy (mean: 3.93 out 
of 5; SD: 0.93). Finally, 47.9% of participants have used ICT 
for personal and work purposes for at least ten years of their 
lives and 76% of participants use ICT for work an average of 
eight or more hours a day.3

3 To check for respondent bias, participants who took part of the 
survey at T0 but not at T1 were identified (n = 47) and no significant 
demographic differences were found between this non-respondent 
group and the sample who took part in both surveys.
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5.1  Research model validation

The proposed research model, including cross-sectional and lon-
gitudinal relationships, was validated using structural equation 
modeling (SEM), specifically Partial Least Squares (PLS). PLS 
is appropriate due to the model’s predictive character (Sarstedt 
et al. 2016) and its lack of assumptions regarding data and residu-
als distribution (Chin 1998). In addition, PLS path modeling is 
suitable for longitudinal studies, which are characterized by com-
plex models and small sample sizes (e.g., due to panel attrition) 
(Roemer 2016). The software used was SmartPLS 3 (Ringle et al. 
2015). The evaluation of the research model in PLS includes the 
assessment of both the measurement and structural models (Chin 
2010; Götz et al. 2010). The results presented below follow the 
reporting guidelines suggested by Hair et al. (2019).

5.1.1  Measurement model

The first step of the model validation was the assessment of 
the measurement models at T0 and T1. Item loadings were 
examined (see Appendix  1, Table  1) and one item from 
work–home conflict that failed to meet the 0.708 threshold at 
T0 was removed (Hair et al. 2019). Construct reliability was 
confirmed with composite reliability (CR) values larger than 
0.70 (Hair et al. 2019) for all constructs. Convergent validity 

was supported with average variance extracted (AVE) values 
larger than 0.5 (Hair et al. 2019) (see Appendix 1, Table 2). 
Discriminant validity was assessed by verifying that AVE’s 
square root of a construct was larger than the correlation of that 
construct with any other construct (Fornell and Larcker 1981). 
Tables 3 and 4 in Appendix 1 indicate that discriminant validity 
is met for all constructs in the model. Recent research also rec-
ommends the heterotrait–monotrait (HTMT) ratio as a rigorous 
criterion for discriminant validity, which in this case revealed 
that all values were below the 0.90 threshold. Inference-based 
testing also indicated that none of the 95% confidence intervals 
for HTMT ratios included the value of 1. This suggests that all 
constructs are empirically distinct (Henseler et al. 2015).

5.1.2  Structural model—cross‑sectional design

After establishing the appropriateness of the measurement 
model, the structural model at T0 was assessed. There were 
no collinearity issues among the predictor constructs, as all the 
VIF values were below three (Hair et al. 2019). As indicated 
in Fig. 4, the R2 obtained for all endogenous constructs was 
of at least 0.10 (a threshold recommended by Falk and Miller 
1992). Results indicate that four out of six hypothesized rela-
tionships were supported (H1, H3, H4, and H5). The relation-
ship between job satisfaction and perceived performance (H6) 

Fig. 4  Results—consequences 
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was marginally supported. The Q2 values obtained for all the 
endogenous constructs in the model are above zero, indicating 
that the model has predictive relevance (Chin 2010).

In addition to the constructs included in the model at T0, 
the following control variables were analyzed to establish 
their potential influence on the endogenous constructs: gen-
der, age, education, number of children, experience with 
ICT for both personal and work-related purposes, work 
experience, and experience at participants’ current job. The 
significance of their paths and effect sizes were examined. 
However, none of the paths were significant. Thus, control 
variables did not alter conclusions derived from this study.

5.1.3  Structural model—longitudinal design

To examine the effects of technostress over time, three dif-
ferent types of relationships were analyzed (see Fig. 3): (1) 
the relationships between techno-stressors and strain at T1 
(synchronous effect); (2) the relationships between techno-
stressors at T0 and strain at T1, controlling for strain at T0 
(lagged effect); and (3) the relationships between strain at T0 
and techno-stressors at T1, controlling for techno-stressors 
at T0 (reverse causation effect). As indicated in Fig. 5a, the 
results for the synchronous effects show that work overload 
is the only antecedent of strain that remains significant at T1 
(work–home conflict was marginally supported). As such, H7 
is partially supported. Strain is still a negative determinant of 

job satisfaction and perceived performance and the positive 
relationship between job satisfaction and perceived perfor-
mance is supported at T1. As denoted in Fig. 5b, results indi-
cate the lagged effect is not present (H8 is thus not supported). 
Finally, the results for the reverse causation effect shown in 
Fig. 5c indicate that strain at T0 has a positive and significant 
impact on work overload at T1 and that two techno-stressors at 
T0 increase the techno-stressors at T1 (invasion of privacy and 
work–home conflict). Thus, H9 is partially supported.

6  Discussion

This study posed the following research question: What are 
the temporal effects of teleworkers’ technostress? To address 
this question, a theoretical model was proposed including 
three sets of hypotheses: the effect of three techno-stressors 
(work–home conflict, invasion of privacy, and work over-
load) on strain (H1–H3), the work outcomes of strain (satis-
faction with telework and perceived performance; H4–H6), 
and the different temporal effects (synchronous, lagged, 
reverse causation) of technostress (H7–H9). These hypoth-
eses were empirically tested with a longitudinal study at two 
points in time (a week after teleworking started—T0- and 
two months after—T1) with a group of individuals (n = 96) 
that moved to teleworking due to a COVID-19 lockdown. 
Data were analyzed using SmartPLS 3, and results indicate 
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that four hypotheses were supported (H1, H3, H4, and H5), 
two were partially supported (H7 and H9), one was margin-
ally supported (H6), and two were not supported (H2 and 
H8). In this section, we provide a detailed explanation of 
these results, discussing how they complement and extend 
previous research on technostress in the context of telework-
ing, as well as their implications for practice.

First, consistent with prior research about techno-stressors’ 
negative effect on teleworkers’ strain (López-Araujo and Osca 
Segovia 2008; Suh and Lee 2017; Weinert et al. 2015), evidence 
supports that work–home conflict (H1) and work overload (H3) 
have significant immediate effects on teleworkers’ strain. The 
effect of invasion of privacy on strain (H2) was not supported. 
A potential explanation for this situation is that when individu-
als moved to telework, they relied on traditional commercial 
applications (e.g., Zoom, Skype), which may have reduced their 
concerns of privacy violations (i.e., they were using well-known 
applications they trusted) and of being monitored by their com-
panies (i.e., they were using third-party software).

Second, consistent with previous studies about the effect of 
strain on job satisfaction for teleworkers (López-Araujo and 
Osca Segovia 2008; Suh and Lee 2017), evidence supports 
that strain reduces employees’ satisfaction with telework (H4). 
In a similar way, strain was found to directly reduce telework-
ers’ perceived job performance (H5). Finally, consistent with 
studies in other contexts (Judge et al. 2001), results marginally 
support a positive relationship between employees’ satisfac-
tion with telework and their perceived job performance (H6).

Third, results partially support a synchronous effect of 
techno-stressors on strain (H7). In each period, teleworkers 
experienced work overload with an immediate impact on strain. 
There was not a synchronous effect of invasion of privacy on 
strain, which suggests that the explanation outlined above (i.e., 
the use of third-party applications reduced participants’ con-
cerns of privacy violations and of being monitored) still holds 
through time. The synchronous effect of work–home conflict on 
strain was marginally supported. This result may be explained 
by considering that 64.6% of participants do not have children: 
for such participants, it might have been easier to balance home 
and ICT-related demands after two months. Evidence does not 
support the lagged effect of any techno-stressor on strain (H8). 
A possible explanation is that as individuals continue experienc-
ing these techno-stressors over time, the effects of such techno-
stressors do not take time to develop but might rather occur 
immediately at each period (i.e., synchronous effect). Finally, 
evidence partially supports there is a reverse causation effect 
of strain on techno-stressors (H9). Prior experience of strain 
was not only an outcome, but also a determinant of subsequent 
higher levels of work overload. A possible explanation is that 
teleworkers were not able to fully adapt to the strain generated 
by work–home conflict and work overload at T0, and such strain 
generated a vicious cycle affecting work overload at T1. Next, 
we discuss implications of these results for theory and practice.

6.1  Theoretical implications

This study results provide several theoretical contributions, 
offering a more comprehensive understanding about work-
related technostress, specifically in the context of teleworkers. 
First, findings illustrate the dynamics between techno-stressors 
and strain for teleworkers over time. The result of the synchro-
nous effect is consistent with studies about humans’ ability to 
adapt to stressful events (Ritter et al. 2016). In this case, some 
techno-stressors have an immediate effect on strain (i.e., work-
home conflict and work overload), while for others (i.e., invasion 
of privacy) teleworkers might be able to adapt to them. The iden-
tified reverse causation effect accounts for technostress’ effect 
cycle, in which teleworkers’ current strain shapes future techno-
stressors and related strain. This is consistent with the notion 
of a loss spiral, where stress makes employees lose resources 
(e.g., energy) needed to deal with their job demands and further 
sources of stress (Hobfoll 2001). These results (1) lend support 
to stress adaptation theory (Zapf et al. 1996) in relation to the 
effects of stressors’ continuity or individuals’ adaptation (Ford 
et al. 2014; Ritter et al. 2016); (2) extend the majority of studies 
on work-related technostress, which focused on its effect at one 
point in time (for a summary, see Benzari et al. 2020); and (3) 
broaden the analysis to the teleworking context, where research 
has analyzed only the path in which techno-stressors increase 
employees’ strain levels (Suh and Lee 2017).

Second, the proposed model identifies two negative work-
related outcomes of teleworkers’ technostress: one psycho-
logical (satisfaction with telework) and one behavioral (per-
ceived job performance), as well as the relationship between 
them. There results extend previous studies on teleworkers’ 
technostress that have analyzed either psychological (i.e., job 
satisfaction; López-Araujo and Osca Segovia 2008; Suh and 
Lee 2017) or behavioral outcomes (e.g., intention to continue 
teleworking Weinert et al. 2015). Results show that strain 
derived from technostress has a negative effect on employees’ 
satisfaction with telework, as well as on their perceived job 
performance. Moreover, the relationship between satisfaction 
with telework and perceived job performance highlights the 
need to analyze these technostress outcomes jointly.

Third, this study provides a context-specific theory devel-
opment of technostress in teleworking during the COVID-19 
pandemic. Companies adopted teleworking as a safety practice 
to guarantee work continuity, forced by external circumstances 
(Belzunegui-Eraso and Erro-Garcés 2020). In most of the stud-
ies conducted in technostress for teleworkers, participants worked 
at companies that had adopted long-term teleworking programs 
and where individuals allotted a different amount of time to tel-
eworking (e.g., number of days per week, a percentage of the 
workday) (López-Araujo and Osca Segovia 2008; Suh and Lee 
2017; Weinert et al. 2015). In this study, the rapid adoption of 
this work arrangement, in addition to other stressful factors linked 
to the pandemic (e.g., isolation, fear of contagion,) put workers 
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in a stressful, vulnerable situation. Results extend previous stud-
ies that analyzed this phenomenon using techno-stress creators 
(Molino et al. 2020), using techno-stressors that reflect the misfit 
between individuals’ abilities and technology and by analyzing 
techno-stressors’ evolving nature and job outcomes. Longitudinal 
studies and monitoring practices are essential to understand the 
evolution of technostress in a pandemic situation that will prolong 
remote working for an extended period (e.g., more than one year).

6.2  Practical implications

Work has an important role in promoting individuals’ well-
being, but it can also deteriorate it when work leads to stress 
(NICE 2009). This study’s findings provide noteworthy 
practical implications for organizations and policy-makers 
aiming to reduce work-related stress. These implications 
complement standards that international organizations have 
established around workers’ occupational health and safety 
management (e.g., ISO 45001/45003), especially during the 
pandemic (e.g., ISO/PAS 45005).

First, occupational health and safety management stand-
ards around working during COVID-19 (ISO/PAS 45005) 
remark that organizations should establish processes to man-
age the impact of the pandemic on workers’ psychological 
health and well-being. The results of this study indicate that 
there are two sources of technostress when individuals move 
forcibly and suddenly to teleworking: work–home conflict 
and work overload. Considering the negative consequences 
of those techno-stressors (i.e., strain, reduced satisfaction 
with telework and reduced perceptions of performance), 
companies might consider establishing policies and rules 
around teleworking (e.g., hours and media used to contact 
employees) to reduce the additional pressure that constant 
connectivity and use of ICTs impose on employees.

Second, occupational health and safety management standards 
around workers’ psychological health (ISO 45001/45003) remark 
the need to identify strain impairing effects, workers’ temporal 
pattern of recovery and the means to achieve this. This study’s 
results on the reverse causation effect indicate that previous expe-
rience of strain derived from technostress increases perceptions 
of work overload in subsequent periods. This suggests that before 
establishing teleworking programs, organizations should consider 
employees’ occupational history with teleworking to account for 
past exposures to techno-stressors that may have implications 
for future experiences of technostress. Then, while teleworking, 
longitudinal evaluations of technostress can be implemented to 
identify changes over time. The model of this study could be 
the basis for such evaluation. Results on the synchronous effect 
of work overload on strain indicates workers may not be able 
to cope properly to reduce technostress effects in subsequent 
periods. This suggests organizations might focus on providing 
employees with alternatives to help them deal with these techno-
stressors. For example, giving teleworkers extended breaks from 

stressors (e.g., one day a week without virtual meetings) may 
allow them to replenish their resources and reduce strain over 
time (Ford et al. 2014). Such alternatives might not only decrease 
teleworkers’ strain and negative outcomes in each period, but also 
be useful to reduce the reverse causation effect over time.

6.3  Limitations and future studies

The first limitation of this study is that the model analyzes 
just a specific type of teleworking: home-based. In addition, 
we selected an extreme context to elucidate our findings (a 
COVID-19 lockdown). In this context, workers moved to 
telework suddenly and forcibly, which created a more chal-
lenging work environment. Eckhardt et al. (2019) pointed 
out that workers must have mental, technological, and rela-
tional readiness to face teleworking. Future studies can ana-
lyze other contexts when companies decide to move their 
employees to teleworking, as well as the location of employ-
ees in other settings (e.g., shared workspaces, working from 
public places, such as cafés or libraries).

A second limitation is that our sample is composed 
mostly of highly educated participants (i.e., all participants 
had at least a college degree), with no kids. However, it is 
worth noting that individuals with higher levels of educa-
tion are more likely than those with lower levels of educa-
tion to be teleworking from home (Marshall et al. 2021). 
Future studies may analyze teleworking environments with a 
sample of individuals with a more diverse educational back-
ground and family composition.

A third limitation is that the evaluation of constructs in the theo-
retical model involved participants’ self-reported measures. Previ-
ous research in different areas of human behavior indicated that 
there is overestimation or underestimation of actual behaviors in 
this type of assessment (Junco 2013). Some studies have also found 
discrepancies between self-reported and other-reported behaviors 
(see for example, Chao and Lam 2011 on responsible environmen-
tal behaviors). Moreover, differences or conflicts between beliefs 
and behaviors may lead to unethical situations (Vanderhaegen 
2021). However, it is worth pointing out that research on produc-
tivity and performance indicates that (1) self-reported measures 
have a generic orientation across demographics and job demo-
graphics and thus, they facilitate comparisons across occupations 
(Allen and Bunn 2003); and (2) objective and subjective measures 
of performance are positively correlated and are predicted by simi-
lar independent variables (Bommer et al. 1995; Wall et al. 2004).

A fourth and final limitation is that our longitudinal study had 
only two iterations carried out two months apart. Future studies 
may collect measures with different iterations over an extended 
period. In addition, future research can explore the effect of both 
organizations’ interventions and teleworkers’ coping strategies 
to counter techno-stressors. It would be valuable to analyze cog-
nitive, emotional, and behavioral adaption to techno-stressors 
over time to extend the results obtained in this study.
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7  Conclusion

Cognition, Technology and Work journal discusses how human 
cognition is affected by work and working conditions. COVID-19 
forced organizations to make their employees full-time telework-
ers, having to develop their job activities from home. This new 
working environment placed new demands on employees, which 
in some cases exceeded their capabilities and made them experi-
ence technostress. This study analyzed how three techno-stressors 
(work overload, work-family conflict, and invasion of privacy) 
generated strain on teleworkers, which affected their work-
related well-being in terms of the perceptions of satisfaction with 

telework and perceived job performance. In addition, this study 
explored the consequences of technostress over time, an aspect 
not previously analyzed in the literature. Teleworkers experience 
strain derived from technostress that increases their work over-
load at a subsequent time, generating a loss spiral. Given the large 
number of organizations that developed teleworking around the 
world due to COVID-19 and are currently trying to determine 
whether to continue with this practice after the pandemic, this 
study makes a timely contribution to both research and practice.

Table 1  Measurement instruments and items loadings—T0 and T1

Construct (acronym; Source) Item descriptor Item Loading T0 Loading T1

Stressors
 Work–home conflict (WHC; Ayyagari et al. 

2011)
WHC1 Using ICTs blurs boundaries between my job 

and my home life
Item dropped due to low loading

0.53 0.83

WHC2 Using ICTs for work-related responsibilities cre-
ates conflicts with my home responsibilities

0.92 0.92

WHC3 I do not get everything done at home because I 
find myself completing job-related work due 
to ICTs

0.88 0.87

 Invasion of privacy (IOP; Ayyagari et al. 2011) IOP1 I feel uncomfortable that my use of ICTs can be 
easily monitored

0.85 0.90

IOP2 I feel my privacy can be compromised because 
my activities using ICTs can be traced

0.92 0.92

IOP3 I feel my employer could violate my privacy by 
tracking my activities using ICTs

0.93 0.90

IOP4 I feel that my use of ICTs makes it easier to 
invade my privacy

0.89 0.94

 Work overload (WO; Ayyagari et al. 2011) WO1 ICTs create many more requests, problems, or 
complaints in my job than I would otherwise 
experience

0.73 0.73

WO2 I feel busy or rushed due to ICTs 0.92 0.93
WO3 I feel pressured due to ICTs 0.93 0.94

Outcomes
 Strain (ST; Ayyagari et al. 2011) ST1 I feel drained from activities that require me to 

use ICTs
0.95 0.87

ST2 I feel tired from my ICT activities 0.96 0.94
ST3 Working all day with ICTs is a strain for me 0.88 0.90

 Satisfaction with telework (SWT; Suh and Lee 
2017)

SWT1 How do you feel about your overall experience 
of telework?

Satisfied

0.90 0.94

SWT2 Pleased 0.96 0.92
SWT3 Contented 0.94 0.94

 Perceived performance (PP; Bal and de Lange 
2015)

PP1 How would you rate your current job perfor-
mance?

0.83 0.88

PP2 Think about your most recent assessment of your 
job performance or the most recent time you 
received feedback from your supervisor. How 
do you think your supervisor would rate your 
performance?

0.78 0.87

PP3 How would you rate your performance as a work 
team member?

0.85 0.89

Appendix 1

See Tables 1, 2, 3 and 4.
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