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Abstract

IT offers significant benefits both to individuals and organisations, such as during the Covid-19 pandemic where technology
played a primary role in aiding remote working environments; however, IT use comes with consequences such as ‘technos-
tress’ — stress arising from extended use of technology. Addressing the paucity of research related to this topic, in this study,
we examine the role of mindfulness and IT mindfulness to both mitigate the impact of technostress and alleviate its negative
consequences; revealing that mindfulness can reduce technostress and increase job satisfaction, while IT mindfulness can
enhance user satisfaction and improve task performance. Moreover, our work sheds light on the under-researched relationship
between mindfulness and IT mindfulness; showing that the latter has a stronger influence on IT related outcomes; revealing
the valuable role of mindfulness and IT mindfulness in the workplace and offering important implications to theory and

practice.
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1 Introduction

Information Technology (IT) has been characterized as a
double edged sword (Liang & Xue, 2009) as, while it offers
considerable benefits, it also poses challenges. The prolif-
eration of IT within organisations has led to tremendous
improvements in their performance and efficiency; however,
there are negative aspects related to stress caused by IT (Fis-
cher & Riedl, 2017; Tarafdar et al., 2017). This so-called
‘technostress’ refers to the stress experienced by individuals
in organisations due to the extended use of information tech-
nology. Symptoms of technostress include fatigue, inability
to concentrate, frustration, loss of motivation, dissatisfaction
at work, reduced productivity and burnout (Ragu-Nathan
et al., 2008).
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Technostress experiences occur daily at work as well as
during times of crises accompanied by detrimental effects
for employees. A very recent prominent example constitutes
the current on-going Covid-19 pandemic where technology
has been playing a significant role in aiding remote working
environments; however, the ability to work from home and
the extensive use of technology also caused negative con-
sequences affecting psychological well-being of employees
and increasing technostress experiences (Carroll & Con-
boy, 2020; Dey et al., 2020; Molino et al., 2020; Prasad
et al., 2020). Experiences of technology failure incidents
(i.e., technology crises) such as errors, breakdowns, disrup-
tions and delays (e.g., failed network connections, missing
features, unexpected shutdowns and crashes in applications
and systems) can also trigger technostress feelings at work
decreasing employee performance by almost 30% (Huling,
2020). Employees who experience such stressful situations
feel twice as stressed and take three times longer to recover
(Huling, 2020).

Overall, the bottom-line effects of technostress are sig-
nificant — it is estimated that workplace stress costs more
than 100 billion pounds every year to UK businesses due to
decreased employee productivity and increased absenteeism,
turnover and insurance costs (MAPPG, 2015). Given that
technostress has a clear impact on business performance and
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potentially the overall success of organisations, measures
need to be taken in order to mitigate this phenomenon.

Organisational mechanisms such as literacy facilitation,
technical support and involvement facilitation have been
suggested as means that can reduce the impact of technos-
tress on individuals (Ragu-Nathan et al., 2008; Tarafdar
et al., 2010). These mechanisms, often called technostress
inhibitors, have become the main focus of extant studies in
the IS literature — however, the problem continues to exist
today (Dey et al., 2020; Molino et al., 2020). There is a
paucity of research exploring alternative/further means that
could alleviate the adverse aftereffects of technostress. As
a pointer here, research has suggested that mindfulness can
act as a potential mechanism to alleviate workplace stress
(MAPPG, 2015). Although previous studies have extensively
investigated the beneficial effects of mindfulness on work
related stress in general, there is little research concentrating
on the relationship between mindfulness and technostress
(Ioannou & Papazafeiropoulou, 2017; Pfliigner et al., 2021).
This is perhaps unsurprising as, according to a recent review
of mindfulness in the IS domain, the research area is still in
its early stages (Dernbecher & Beck, 2017; Tarafdar et al.,
2017). The research that does exist focuses on the negative
impact of technostress on individual organisational factors,
such as user performance, but fails to explore the potential
beneficial influence of mindfulness as a counterbalance to
the negative effects of technostress. Mindfulness can offer
significant advantages in the workplace such as enhanc-
ing individual performance and work resilience while also
reducing absenteeism and turnover (Hyland et al., 2015).
As the state-of-the-art stands, however, empirical evidence
remains scarce (Good et al., 2016; Mesmer-Magnus et al.,
2017). Consequently, we focus here on investigating the
effects of dispositional mindfulness (referred to as mindful-
ness in the rest of the manuscript) as well as IT mindfulness
on technostress and their negative consequences that arise
within the workplace aiming to demonstrate their benefi-
cial and protective role against technostress. We do so using
structural equation modelling as the main data analysis
technique to examine whether employees’ tendencies to be
mindful are linked with perceptions of technostress along-
side levels of user satisfaction and performance while using
IT for daily work tasks. Then, we conduct cluster analysis to
get more insights into how different groups of participants
form based on their mindfulness and IT mindfulness char-
acteristics. Thus, we examine the role of mindfulness and
IT mindfulness that can mitigate the negative consequences
of technostress within workplace settings. The research
question of the study is formulated as “What are the effects
of mindfulness and IT mindfulness on technostress and its
negative consequences within the workplace?’

This paper is structured as follows. First a theoretical
background of the concepts of Technostress and Mindfulness
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is provided to delineate the relationship between them. Sec-
ond, a theoretical model is developed from the extant lit-
erature alongside a set of hypotheses that are subsequently
used to assess that model. Third, a detailed description of
our methodology including the survey instrument used for
data collection is described. Fourth, the results from the
descriptive data analysis and hypotheses testing are pre-
sented. Finally, the discussion section presents a detailed
discussion of our findings and conclusions along with the
results of extant literature and offering some suggestions
for future research.

2 Theoretical Background

The following sub-sections introduce the theoretical base
of the current research study. We provide an overview of
existing research on technostress, highlighting its impact
on work related outcomes within organisational settings. In
addition, we offer a thorough overview of current research
on mindfulness within the IS domain, presenting the concept
of ‘IT mindfulness’.

2.1 Technostress

Organisational stress has been a central area of interest in the
academic literature for decades, as it constitutes an impor-
tant mediator of business performance and overall success.
Recently, a significant volume of published studies has been
focusing on the stress caused by IT in the work environment:
This ‘technostress’ was defined for the first time in 1984
by clinical psychologist (Brod, 1984, p. 16) as “a modern
disease of adaptation caused by an inability to cope with
new computer technologies in a healthy manner” and, more
recently, as “any negative impact on attitudes, thoughts,
behaviors or psychology caused directly or indirectly by
technology” (Weil & Rosen, 1997, p. 36).

In the IS domain, a considerable amount of research has
been published on the concept of technostress (Tarafdar
et al., 2013). In their seminal paper, Ragu-Nathan et al.
(2008) empirically validated five factors that create tech-
nostress, classifying them as: (1) techno overload, which
describes situations where IT forces individuals to work
faster and longer; (2) techno invasion, which refers to situ-
ations where the individual feels ‘always connected’ and
can be reached anywhere and anytime; (3) techno insecurity,
which describes situations where individuals feel threatened
that they will lose their job either to other people who are
more capable with new IT, or being replaced by new infor-
mation systems (Stich et al., 2019; Tarafdar et al., 2010); (4)
techno uncertainty, which indicates contexts where individu-
als feel unsettled due to the constant changes and upgrades
of technologies inside the organisational workplace; and (5)
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techno complexity, which refers to situations where indi-
viduals feel inadequate in terms of technology skills due to
the perceived complexity of newly introduced IT within the
workplace (Tarafdar et al., 2010).

The consequences of technostress can manifest not only
in behavioral ways, such as poor productivity, decreased per-
formance and turnover intention; but also, in psychological
ways, such as job dissatisfaction and depression (Tarafdar
et al., 2010), and physiological effects such as elevated
levels of cortisol (Riedl et al., 2012). Evidence has shown
that technostress severely affects numerous work related
outcomes such as job satisfaction, productivity, turnover
intention and organisational commitment (Ayyagari et al.,
2011; Ragu-Nathan et al., 2008; Tarafdar et al., 2007, 2010,
2015). Studies examining factors that can alleviate the nega-
tive consequences of technostress are in a minority, though
organisational mechanisms such as literacy facilitation,
technical support and involvement facilitation have been
proposed as means that can alleviate technostress on indi-
viduals (Ragu-Nathan et al., 2008; Tarafdar et al., 2010).
Unsurprisingly, there are clear calls for further research to
identify (potentially) more effective means that can mitigate
the negative after effects of technostress (D’Arcy et al., 2014;
Hung et al., 2011; Weinert, 2018).

2.2 Mindfulness and its Application to IT

Mindfulness is one such means that can potentially allevi-
ate the adverse consequences of technostress — a concept
initially introduced in psychology and the health sector as
an attempt to discover alternative practices to alleviate medi-
cal and psychological health issues (a Chiesa & Serretti,
2009). Research findings indicate that mindfulness practices
offer a myriad of benefits to individuals such as lower levels
of stress and anxiety, enhanced well-being (A. Chiesa &
Serretti, 2010), improved working memory and increased
emotional intelligence (Brown et al., 2007). Mindfulness is
described as a “state of conscious awareness in which the
individual is implicitly aware of the context and content of
information” (Langer, 1992, p. 289). It is a dynamic and rich
state of awareness and alertness along with a heightened
state of involvement (Langer, 1989, 2000). It incorporates
the idea of being in the present moment rather than focusing
on past experiences and future plans. Scientific research has
adapted several different perspectives on mindfulness and
has depicted it as a state, a dispositional trait, an attitude, a
cognitive process, a type of meditation and an intervention
program (Choi & Leroy, 2015). Dispositional mindfulness,
also known as trait mindfulness, is the focus of the present
study. Dispositional mindfulness is malleable and can be
enhanced and cultivated through training and interventions
programs (Ioannou et al., 2021; Quaglia et al., 2016).

In the Information Systems (IS) domain, mindfulness was
firstly introduced through the work of Ramiller and Swan-
son (2009), which proposed the idea of incorporating it into
the processes of IT innovation in an organisation. Several
research studies followed, mostly focusing on the organisa-
tional or collective level (Aanestad & Jensen, 2016; Amaye
et al., 2016; Butler & Gray, 2006; Carlo et al., 2012; Teo
et al., 2011). It is only recently that studies have emerged
focusing on the individual level of mindfulness (Bernardez
et al., 2018; Jensen et al., 2017; Maier et al., 2017; Sun
etal., 2016; Zou et al., 2015). Individual-level studies extend
the notion in the IT systems use context, investigating the
influences of mindfulness on technology adoption deci-
sions (Sun, 2011; Sun et al., 2016) as well as on the use
of e-government systems (Hadidi & Carter, 2016). Despite
wide adoption of the concept, however, there is a notable
lack of research developing a domain specific instrument
for the assessment of individual mindfulness (Roberts et al.,
2007a; Sun, 2011).

Recently, work has addressed this issue by systemati-
cally developing the concept of IT mindfulness, Thatcher
et al. (2018, p. 5) defining it as “a dynamic IT-specific trait,
evident [only] when [an individual is] working with IT.”.
Grounded on Langer’s definition, Thatcher et al. (2018)
argue that IT mindfulness, oriented toward the use of IT
and its contexts, consists of four dimensions: (1) alertness
to distinction, which refers to the extent that an IT mindful
individual understands the capabilities of IT applications
and the context that they will prove more useful; (2) aware-
ness of multiple perspectives, which refers to the IT mindful
individual who is able to identify multiple uses of a specific
IT application as well as develop innovative solutions to
emerging problems (Roberts et al., 2007a; Thatcher et al.,
2018); (3) openness to novelty, which refers to the willing-
ness of an individual to explore more potential and novel
applications of the deployed system; and (4) orientation in
the present, which refers to the IT mindful individual who
is focused on the present moment and context thus able to
adapt technologies to several different contexts (Roberts
et al., 2007a).

2.3 Mindfulness & Technostress

The present study aims to examine the role of mindfulness
in reducing technostress conditions within the workplace.
Past literature has sought to bring the stress and mindful-
ness concepts together. Studies have examined the effective-
ness of mindfulness in decreasing workplace stress (Gré-
goire & Lachance, 2015; Shapiro et al., 2015; E. Shonin &
Van Gordon, 2015; Van Gordon et al., 2014). Additionally,
studies have examined the positive effect of mindfulness on
employee well-being, which is associated with a number
of work related aspects such as productivity, performance,
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turnover intention and absenteeism (Dane, 2013; Glomb
et al., 2011; Good et al., 2016; Schultz et al., 2015). As the
state-of-the-art stands, however, there is little research that
concentrates on the relationship between mindfulness and
technostress (Pfliigner et al., 2021) and scholars have argued
that further research is essential in the area, emphasising
that coping responses, emotions or actions to deal with the
perceived threat have been under researched (see (Tarafdar
et al., 2017). The limited evidence base that does exist, indi-
cates that mindfulness lessens job burnout through technos-
tress in white-collar workers (Pfliigner et al., 2021), while IT
mindfulness, oriented toward IT use and its contexts, reduces
perceptions of technostress (Ioannou & Papazafeiropoulou,
2017). Since the conceptualisation of IT mindfulness in the
IS domain as a theoretical construct (Roberts et al., 2007b;
Thatcher et al., 2018), however, there have been no practical
advancements in developing guidelines or programmes that
can cultivate and enhance IT mindfulness. In addition, prior
research on IT mindfulness and technostress has compared
the impact of mindfulness on technostressors with other IS
context specific traits (e.g., personal innovativeness in IT)
—neglecting the role of mindfulness, as a generic, broad trait
that might influence technostress conditions in the work-
place (Thatcher et al., 2018). Consequently, there is a need
for additional studies exploring the role of mindfulness as a
potential alleviator to stress induced by extended IT usage.

3 Model and Hypotheses

In addressing this challenge, we propose a theoretical model
grounded on the extant body of technostress literature and
the transaction theory of stress (Lazarus, 1966; Lazarus &
Folkman, 1984), which the majority of studies in technos-
tress literature use (Tarafdar et al., 2017). This model (shown
in Fig. 1) theorises that stress resides neither in the indi-
vidual nor in the environment but, rather, in the relationship

between them (Fuglseth & Sgrebg, 2014; Lee et al., 2016;
Ragu-Nathan et al., 2008). The transaction-based approach
describes stress as “a combination of a stimulation condi-
tion and the individual’s response to it” (Ragu-Nathan et al.,
2008, p. 419); this ongoing transactional process, where the
demands of the environment exceed the person’s capabili-
ties, is referred to as stress (Cooper et al., 2001; Fieseler
et al., 2014; Fuglseth & Sgrebg, 2014). The model of this
approach consists of four major components:: (1) stressors,
which are the events, stimuli or conditions that create stress;
(2) situational factors, that describe organizational mecha-
nisms that can buffer or reduce the impact of stressors; (3)
strain outcomes, referring to the behavioural and psycho-
logical outcomes of stress observed in individuals including
responses with high levels of exhaustion, discomfort and
dissatisfaction; and/or (4) other organizational outcomes that
can be work related outcomes such as turnover intention
or absenteeism that are influenced by strain (Cooper et al.,
2001).

We build on this model by focusing on technostress
stressors, mindfulness and IT mindfulness as situational
factors drawing on previous technostress literature focus-
ing on IT organisational environments (Fuglseth & Sgrebg,
2014). Drawing on earlier observations, our proposed model
incorporates both mindfulness and IT mindfulness as situ-
ational variables (technostress inhibitors) that can reduce the
effects of technostress on individuals within organisational
settings (Tarafdar et al., 2007). Doing this not only addresses
the noted calls for research in the literature but also allows
us to examine the potential buffering roles of mindfulness
and IT mindfulness as, for example, there may be differen-
tial impact of technostressors and/or different effects aris-
ing from extended IT usage within organizational settings.
We also focus on certain organisational outcomes such as
job satisfaction, end user satisfaction and end user perfor-
mance. User satisfaction and performance constitute critical
factors affecting the overall success and profitability of an

Fig.1 Transaction theory of
stress
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organisation; given the size of investments in information
technology (IT), companies are primarily concerned with its
impact on individual productivity and organisational profit-
ability using user satisfaction as a surrogate for a system’s
effectiveness and overall success (DeLone & McLean, 1992;
Hou, 2012; Tarafdar et al., 2010) and user performance as a
measure for the assessment of the business benefits accru-
ing from the deployed IT. The majority of past studies have
focused on the investigation of the impact of technostress on
behavioural and psychological outcomes such as job dissat-
isfaction and depression (Tarafdar et al., 2010); while studies
incorporating the category of strain of the end user comput-
ing perspective are scarce (Tarafdar et al., 2010). As a result,
in this study we focus on the end user perspective, includ-
ing both end user performance and end user satisfaction as
indicators. We also focus on the work related outcome of
job satisfaction, which can affect the productivity of an indi-
vidual as well his performance, motivation, organisational
commitment and rates of absenteeism (Khan et al., 2012).
Widely studied in the stress and technostress literature, job
satisfaction can severely affect employee functioning and
thus create substantial costs for organisations (Ragu-Nathan
et al., 2008).

Overall, the proposed theoretical model of the current
study (see Fig. 2) is based on the transaction-based model
of stress and examines the roles of mindfulness and IT
mindfulness that can reduce the effects of technostress
on individuals within organizational settings (Tarafdar
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Techno
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Complexity
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et al., 2007) as well as improve organisational outcomes
(i.e., end user satisfaction, end user performance, job
satisfaction).

3.1 Research Hypotheses

Previous empirical research has shown that technostress can
significantly decrease an individual’s job satisfaction (Fiese-
ler et al., 2014; Jena, 2015; Khan & Rehman, 2013; Kumar
et al., 2013; Ragu-Nathan et al., 2008) and user satisfaction
(Tarafdar et al., 2010). IT has radically changed the con-
ventional workday and employees can be reached anytime
and anywhere through technology (techno invasion). Hav-
ing imposed a new working environment, mobile devices
force employees to work faster and longer by simultane-
ously utilizing several sources of information in order to
complete their work tasks (techno overload) (Tarafdar et al.,
2011). Employees therefore need to spend more time and
effort updating their skills and knowledge in order to keep
up with constantly evolving IT changes and implementations
(Chandra et al., 2015), while potentially feeling threatened
that they might lose their job to people more technologi-
cally equipped. As a result, individuals experience tension
and stress, thus developing a negative attitude towards their
job and IT software they are using, feeling dissatisfied both
with their work environment and IT applications at hand
(Ragu-Nathan et al., 2008; Tarafdar et al., 2011). Based on
the above arguments, the following hypotheses are framed:

Mindfulness

Fig.2 Proposed theoretical framework of mindfulness and technostress
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H1: Technostress creators are negatively associated with
job satisfaction

H2: Technostress creators are negatively associated with
end user satisfaction

Previous studies have conclusively shown that technos-
tress can significantly undermine an employee’s performance
when utilizing IT for work tasks (Chen & Muthitacharoen,
2016). Excessive multitasking, alongside interruptions,
significantly affect the effectiveness of an individual within
work settings (Levy et al., 2012; Tarafdar et al., 2010).
Moreover, employees who resist learning new technologies
encounter numerous errors and failures with the system and
experience frustration, thus leading to reduced performance
(Tarafdar et al., 2010). Additionally, due to techno com-
plexity, individuals need to spend more time and effort in
understanding new IT applications, which leaves little time
to devote to more productive and creative work tasks. Hence,
end user performance is considerably decreased (Tarafdar
et al., 2015). Based on the above arguments the third hypoth-
esis is framed as:

H3: Technostress creators are negatively associated with
end user performance

Previous studies have conclusively shown that user
satisfaction has a strong positive effect on individual per-
formance in terms of productivity and task innovation
within organisational settings (Hou, 2012; Hsu et al., 2008;
Tarafdar et al., 2010). More specifically, individuals that are
satisfied with the IT applications they use at work manage
to process information more effectively, thus improving the
quality of their work. In addition, employees satisfied with
the deployed IT applications have more free time and are
more willing to explore additional functions of an applica-
tion as well as search for more efficient ways to execute
work processes, thus becoming more creative and innovative
(Tarafdar et al., 2010). Based on the above arguments the
fourth hypothesis is framed as:

H4: End user satisfaction is positively associated with end
user performance

Though there is very little published research on the
investigation of the relationship between mindfulness and
job satisfaction, evidence has shown that the two constructs
are positively related (Hiilsheger et al., 2012; Reb et al.,
2015; Edo Shonin et al., 2014). A more mindful individual
is able to distance himself from stressful events and experi-
ences, as well as from stressful thoughts and emotions; thus
they are more likely to observe stressful situations that occur
at work more objectively, perceive both stressful events and
stressors as less threatening and thus express less negative
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and more positive reactions (Good et al., 2016; Schultz et al.,
2015). Hence, the individual evaluates his job in a more
positive way leading to increased job satisfaction (Hiilshe-
ger et al., 2012). Based on the above arguments, the fifth
hypothesis is framed as:

H5: Mindfulness is positively related to job satisfaction.

Mindfulness fosters more effective stress processing
(Weinstein et al., 2009) by directly reducing work stress
(Grover et al., 2016) while recent evidence also suggests
that mindfulness results in lower levels of perceived technos-
tress (Pfliigner et al., 2021). A more mindful individual can
cope more effectively with stressful situations by choosing
fewer avoidance strategies and more adaptive ways of coping
(Weinstein et al., 2009). Previous studies have shown that
mindfulness can mitigate the negative consequences arising
from information overload (Wolf et al., 2011) and multi-
tasking (Levy et al., 2012) thus decreasing techno overload.
Moreover, by thoughtfully considering how to react to IT
interruptions, such as emails arising outside of work set-
tings, a more mindful individual is more likely to appraise
these situations as less threatening and respond more objec-
tively thus decreasing the impact of techno invasion (Alberts
& Hiilsheger, 2015; Schultz et al., 2015). In fully experienc-
ing a situation, a more mindful individual can combat feel-
ings of anxiety and stress about the future that arise from
job insecurity (Glomb et al., 2011; Jacobs & Blustein, 2008)
thus decreasing techno insecurity. Also, more mindful indi-
viduals feel more confident about their skills and become
more interested in enhancing their learning efforts towards
combatting the unsettling feelings and uncertainty caused
both by techno complexity and techno uncertainty (Glomb
et al., 2011). As a result, overall based on the above argu-
ments the following hypothesis is framed:

H6: Mindfulness negatively associated with technostress
creators

Previous studies have empirically demonstrated that IT
mindfulness can positively affect user satisfaction at the
post-adoption phase of a system (Sun, 2011) while also hav-
ing a positive impact on task-technology fit, which leads to
higher user satisfaction and intention to use the system (Sun
et al., 2016). A more IT mindful individual will respond in
a more flexible and adaptive way to unexpected events and
technology incidents occurring in his working environment,
thus resulting in higher end user satisfaction (Sun, 2011).
Furthermore, a more IT mindful individual is able to vary
their response and shift perspectives depending on the con-
text, creating innovative solutions to resolve problems and
technology failures that require a fit between the deployed
technology and the task at hand (Carson & Langer, 2006;
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Langer & Moldoveanu, 2000; Roberts et al., 2007b). As a
result, they are able to complete IT-mediated tasks success-
fully, experiencing more positive feelings and less negative
attitude towards the IT in use. Based on the above argu-
ments, we frame the following hypothesis as:

H7: IT Mindfulness is positively related to end user sat-
isfaction

Recently it has been empirically shown that IT mind-
fulness can decrease the impact of technostress that arises
within the workplace (Ioannou & Papazafeiropoulou, 2017,
Maier et al., 2019). A more IT mindful user is able to con-
sider alternative perspectives when a problem occurs as
well as implement ‘workarounds’ in order to execute his
work processes (Roberts et al., 2007b) thus the impact of
techno overload is decreased. Oriented toward the present,
an IT mindful user is able to adapt their IT application uses
depending on the specific context (Thatcher et al., 2018).
As a result, the user is able to vary their response to incom-
ing interruptions by adapting to the current environment
and consciously understanding alternative choices such
as deciding to avoid using a mobile device when at home
(Ragu-Nathan et al., 2008), thus decreasing the impact of
techno invasion. Open to novel stimuli and new information,
a more IT mindful user demonstrates curiosity in exploring
existing and new features of IT applications, thus reducing
the perceived complexity of the deployed IT (Langer, 1989;
Thatcher et al., 2018) (techno complexity and techno uncer-
tainty). Last, a more IT mindful individual can decrease his
feelings of job insecurity (techno insecurity) by acknowl-
edging that the same situation or stimulus when called by a
different name or interpreted differently is a different stimu-
lus (Langer, 1989). Based on the previous arguments the
following hypothesis can be formed:

HS8: IT Mindfulness is negatively associated with tech-
nostress creators

4 Research Method

In testing our framework and associated hypotheses, we
adopted a survey-based approach for data collection — pri-
marily as our aim was to extract information and explore
several industries, sectors and people from different back-
grounds that would provide deep insights and richness to our
results. Data analysis was conducted using Structural Equa-
tion Modeling (SEM), since our proposed theoretical model
is rather sophisticated and requires the testing of a series
of interrelated dependence relationships that is not feasi-
ble with other statistical methods. SEM was used to evalu-
ate our model as a whole, testing our proposed hypotheses

examining the effects of mindfulness and IT mindfulness on
technostress and its negative consequences. Further explor-
ing the investigated sample, we perform cluster analysis
aiming to investigate whether employee tendencies to be
mindful and/or IT mindful are linked with differences in
perceptions of technostress as well as different levels of the
outcome variables. By employing cluster analysis, we are
adding additional depth to our analysis, aiming to reveal
more insights from the profiles of individuals in the col-
lected data that have not been uncovered previously.

4.1 Survey Instrument

The survey instrument (see Table 18 in Appendix A) con-
sists of fifty-nine items measuring the six main constructs.
Previously established scales were used (adopted from exist-
ing literature), whose validity and reliability has been proven
in several contexts and populations prior to this research
(Bhattacherjee, 2001; Brown & Ryan, 2003; Tarafdar et al.,
2007, 2010; Thatcher et al., 2018). For the construct of IT
mindfulness the short version of the adopted instrument was
already established in terms of discriminant and convergent
validity by previous works (Thatcher et al., 2018), for pur-
poses of brevity, including reduction of completion time and
increase in participation rates, conforming with contempo-
rary psychology research practices (Smith et al., 2012). In
accordance with the existing base of technostress research,
technostress and end user performance were modelled as
a second order constructs (Pfliigner et al., 2021; Tarafdar
et al., 2015). Mindfulness was also modelled as a second
order construct following practices in existing mindful-
ness research (Kiken & Shook, 2012; Pearson et al., 2015).
Appendix B provides a detail description of the conceptu-
alisation of the second order constructs. All items in the
questionnaire were measured with a five-point Likert scale
(1 =strongly disagree, 5 =strongly agree). For background
information, demographic data capturing the gender, age,
education, total working experience, current working expe-
rience, and daily technology usage at work were collected.

4.2 Data Collection

A pilot survey was first conducted with a sample of 20 PhD
students (Computer Science) to obtain feedback and make
any necessary changes in the phrasing/wording of ques-
tions. The primary data was then collected by distributing an
online questionnaire across several industries to knowledge
workers - working individuals using IT in their day-to-day
work within the UK. Convenience sampling was used for
the distribution of the online survey, that was conducted via
email invitations as well as posting calls for participation in
professional social media networks. Overall, 500 individuals
participated, providing a very good sample size for SEM.
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According to Hair et al., (2010), the minimum sample size
for a study with seven or less constructs ranges from 150 to
300 while others have recommended 10 cases per indica-
tor (variable) (Nunnally, 1978) or 5-10 cases per estimated
parameter (Bentler & Chou, 1987). In accordance with the
recommendations of various seminal authors regarding the
minimum required sample size for the execution of SEM
analysis, the present study estimated that the latent vari-
ables (constructs) of the model are six (6) and the observed
variables (indicators) twenty (20), while the parameters are
estimated to be around fifty (50); suggesting that the sample
size required for the current study should be minimum 300
cases. Moreover, G-power analysis, using the sempackage
in R, was also conducted showing a minimum of 161 cases
required (see Appendix B for results). Overall, it was estab-
lished that the acquired sample size is adequate. For analy-
sis of the quantitative data, a preliminary examination was
undertaken to detect missing data and outliers as well as test
for normality, linearity, and multicollinearity. Missing data
was imputed using mean substitution, such that the usable
sample remained at 500 responses. SEM was then employed,
using IBM SPSS AMOS, to test the hypotheses underlying
our theoretical model.

5 Results
5.1 Descriptive Statistics

The survey results (see Table 17 Appendix A) showed that
participants were relatively proportionally split into male
(53%) and female (47%); most of them between the ages of
26-35 (49%), holding a master’s degree (40%), with current
working experience 1-5 years (57%), total working experi-
ence 6-10 years (32%) and a daily technology usage of more
than 6 h per day (82%).

5.2 Hypotheses Testing Using Structural Equation
Modeling

Data analysis comprised of two main stages. First, the meas-
urement model was specified in order to assess the fit of the
data in relation to the theoretical model and, subsequently,
assess the reliability and validity of the constructs. Second,
we specified the structural model in order to test the pro-
posed hypotheses associated with the model.

5.3 Measurement Model (CFA) and Construct
Validity

At first, Exploratory Factor Analysis was conducted in order
to check the structure and loadings of the underlying factors
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of each construct. Furthermore, we tested for Common
Method Bias (CMB) (Podsakoff et al., 2003). Next, Con-
firmatory Factory Analysis followed using covariance-based
SEM with IBM SPSS AMOS 23. Convergent validity, dis-
criminant validity and nomological validity were also tested.
Several iterations and modifications were undertaken in the
measurement model in order to achieve best fit. The sections
below present the results of the analyses (see Appendix B
for additional details).

5.3.1 Exploratory Factor Analysis (EFA)

Exploratory factor analysis with Maximum Likelihood
(ML) and Promax rotation was conducted to ensure the
structure of the constructs’ underlying factors. As evident
in Tables 1, 44 items were included in the EFA. According
to Costello and Osborne (2005) a subject-to-variable ratio
of 10:1 is essential, thus our ratio 11:1 establishes the reli-
ability of the study. Results of the EFA indicate that items
load well (> =0.5) on their relevant constructs retaining
their proposed structure. One item from the technostress
scale (CO3) showed a low loading (<.49), we decided on
its retention due to importance of the scale for the purposes
of the study.

5.3.2 Common Method Bias (CMB)

Following common guidelines, we tested for common
method bias (CMB) using two approaches. At first, CMB
was tested in SPSS 21 with Harman’s single factor test,
with results indicating that there was no bias in our data
— 14.32% of the variance in all variables is explained
by a single factor, indicating that common method bias
isn’t a concern in our data collection (the single factor
results for less than 50% of the total variance) (Podsa-
koff et al., 2003). Moreover, the common method factor
technique was conducted for identifying common method
variance (Bagozzi 1984; Podsakoff et al., 2003). Results
of a CFA analysis in AMOS measuring all the relevant
variables showed that there is 2.61% bias in our collected
data. Thus, overall, our results support the conclusion
that CMB is not a concern in the analysis of our study.
As a result, for the rest of the analysis in this paper we
proceeded without the common method factor.

5.3.3 Construct Validity

Convergent validity was measured by calculating the Aver-
age Variance Extracted (AVE) for each construct, which
should be above 0.5 (Asyraf & Afthanorhan, 2013). As
shown in Table 2, all AVE estimates exceed that figure,
except for the technostress creators construct. Convergent
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Table 1 EFA loadings

1 2 3 4 5 6 7 8 9 10 11
MAASI —0.071 -0.077 0.002 0.071 —0.001 0.042 0.008 0.759 —0.018 0.030 0.027
MAAS2 —0.026 0.103 0.005 -0.013 —0.021 —-0.024 0.012 0.902 0.026 —0.020 0.041
MAAS3 0.082 —0.089 —-0.030 0.020 0.046 0.020 —-0.055 0.732 —-0.029 0.056 —-0.143
AD 0.061 —-0.020 0.596 —-0.001 0.040 —0.038 0.081 —-0.005 0.167 0.041 —0.042
ON 0.009 —-0.050 0.873 -0.027 0.040 —0.005 -0.026 —-0.046 —-0.023 0.027 —-0.069
MP —0.060 0.036 0.724 0.022 —-0.059 0.040 0.002 0.049 —0.011 —0.062 0.012
OP 0.031 —0.049 0.746 0.030 0.018 -0.014 0.015 —-0.019 —-0.001 0.025 0.030
PR1 -0.212 0.108 0.022 0.624 -0.013 —0.069 0.018 0.004 0.156 —0.004 0.195
PR2 —-0.067 0.124 0.111 0.772 —0.048 —0.024 0.022 0.058 —0.066 —0.008 0.006
PR3 0.128 —0.088 -0.017 0.819 0.040 -0.010 0.013 —0.008 —-0.084 —-0.037 —-0.025
PR4 0.033 —0.048 —-0.107 0.634 0.010 0.014 0.056 0.019 0.208 —0.044 —0.004
INN1 —0.058 —-0.054 0.062 0.127 0.008 0.047 —0.080 —0.044 0.674 0.039 0.023
INN2 0.073 -0.078 0.001 0.041 0.046 0.027 -0.029 —0.043 0.812 0.074 -0.129
INN3 —0.003 0.071 0.039 —0.042 —0.054 0.016 0.047 0.056 0.799 —0.062 —0.035
JS1 —-0.045 0.080 0.052 —-0.040 -0.019 0.024 —0.003 —-0.007 0.068 0.806 0.140
JS2r 0.022 0.030 —0.032 -0.012 —0.052 -0.016 0.044 0.083 —-0.039 0.696 —0.006
JS3 0.006 —0.006 —0.006 —-0.035 0.022 —-0.044 0.008 —-0.012 0.004 0.821 —-0.016
oVl 0.582 0.277 —0.039 —0.060 —-0.007 —0.048 0.171 0.041 0.105 —-0.104 0.204
ov2 0.720 0.002 —-0.070 —-0.071 0.060 —0.088 0.039 —0.034 0.139 —-0.031 0.098
Oov3 0.823 -0.077 0.080 —-0.018 -0.016 0.022 -0.017 0.075 —-0.035 -0.025 0.029
ov4 0.757 0.020 0.003 —0.036 —-0.102 0.055 -0.014 —0.049 —0.024 0.037 0.004
OoVs 0.746 —0.044 —0.004 —0.001 —0.067 0.008 —-0.044 —0.002 —0.002 —-0.007 0.056
INV1 0.271 0.110 0.090 —0.089 0.058 -0.110 -0.035 0.098 0.052 -0.023 0.530
INV2 0.169 -0.117 —-0.054 0.134 -0.074 0.084 —0.058 —0.053 —0.038 0.081 0.647
INV3 0.225 —-0.148 0.010 0.154 0.053 0.104 0.003 —0.068 -0.125 0.063 0.557
INV4 —0.208 0.016 —-0.050 —0.075 0.057 -0.013 0.000 —0.008 —-0.059 0.005 0.825
INS1 0.172 0.133 —-0.021 -0.019 0.518 0.002 0.059 0.001 —0.054 -0.014 -0.012
INS2 0.034 —-0.033 0.068 0.083 0.594 0.060 -0.117 —0.009 0.071 —0.006 —-0.027
INS3 0.044 0.152 0.011 —-0.002 0.672 0.034 0.008 -0.022 —0.030 0.020 —-0.056
INS4 -0.113 —-0.023 —-0.055 -0.035 0.700 —0.048 0.005 0.007 —0.004 0.025 0.005
INS5 —0.167 —0.086 0.029 —-0.034 0.629 -0.014 0.041 0.037 —-0.019 —0.083 0.131
Co1 0.042 0.680 0.089 —-0.021 0.029 —-0.015 —0.040 0.041 0.006 —-0.024 0.012
CO2 —-0.036 0.860 —0.006 0.044 —0.051 —-0.015 0.014 —-0.056 —0.061 0.032 —-0.035
CO3 0.367 0.154 0.006 0.192 0.083 0.009 -0.138 —-0.044 —-0.151 0.045 -0.103
Cco4 0.051 0.686 —0.050 0.039 0.075 0.087 —0.046 0.034 —0.002 0.041 —0.062
CO5 —-0.062 0.829 -0.120 0.011 0.014 0.031 0.004 —-0.046 0.020 0.052 —-0.053
UNI 0.035 0.190 0.056 0.053 —-0.083 0.633 0.007 -0.027 0.011 —-0.030 -0.020
UN2 0.064 0.014 0.065 —0.046 —-0.028 0.834 0.033 0.023 —0.087 —-0.027 —-0.036
UN3 0.027 —0.087 —0.100 -0.013 0.091 0.711 0.000 —-0.007 0.090 0.024 0.013
UN4 —-0.108 —0.024 —-0.025 —0.068 0.034 0.704 0.015 0.042 0.079 —0.007 0.120
ES1 0.069 -0.070 —-0.049 0.075 —-0.051 0.002 0.620 0.029 —-0.046 0.047 —-0.101
ES2 —-0.036 0.041 -0.010 0.009 —-0.053 —0.001 0.759 -0.015 0.037 —0.035 0.022
ES3 0.076 —-0.150 —0.004 0.063 0.116 —0.028 0.727 —-0.023 —-0.039 0.089 -0.111
ES4 -0.194 0.082 0.121 -0.023 -0.014 0.093 0.599 -0.022 —-0.020 -0.024 0.097

*PR =ICT productivity, INN=ICT innovation sub-factors of end user performance

OV =techno overload, INV =techno invasion, INS =techno insecurity, CO =techno complexity, UN =techno uncertainty, sub-factors of technos-
tress creators

JS =job satisfaction, ES =end user satisfaction

AD =alertness to distinction, ON =openness to novelty, MP =awareness of multiple perspectives, OP = orientation in the present, dimensions of
IT mindfulness

MAAS =mindfulness sub-factors after conducting parcelling
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Table 2 Convergent validity

AVE CR
IT mindfulness 0.60 0.86
Technostress creators 0.32 0.64
End user performance 0.51 0.67
End user satisfaction 0.50 0.79
Job Satisfaction 0.57 0.80
Mindfulness 0.65 0.85

validity was also therefore assessed by calculating the
values of Composite Reliability (CR). All CR values
exceeded 0.6 thus indicating that convergent validity is
established (Hair et al., 2010). On that basis, a decision
was made to retain the technostress construct, due to its
high conceptual importance and contribution to the theo-
retical model.

Discriminant validity was assessed by establish-
ing the Fornell Larcker criterion (Fornell & Larcker,
1981), where AVE values should exceed the correspond-
ing Squared Inter-construct Correlations (SIC) as well
as the HTMT criterion where all values fall below the
threshold of 0.85 (Hair et al. 2019). Results from our
analysis indicate that discriminant validity is established
(see Tables 3 and 4).

Table 3 Fornell Larcker criterion

Nomological validity was tested by ensuring that all
covariances between the independent and dependent vari-
ables of the CFA model had significant correlations (Hair
et al., 2010). In our CFA analysis, all covariances have sig-
nificant p values thus nomological validity was established
(see Table 5).

5.3.4 Reliability

Reliability of the constructs was checked to determine the
consistency of their measures using Cronbach’s Alpha. All
constructs show Cronbach values above 0.8, validating inter-
nal consistency (see Table 6).

5.3.5 Confirmatory Factory Analysis (CFA) Iterations

During the CFA process, to ensure the best results in terms
of the model fit, reliability, and validity, we deleted items
with low factor loadings. As a result, techno-uncertainty was
excluded from the second-order construct technostress as
it had a very low factor loading (<0.1). Techno overload
showed a loading very close to the threshold (0.5) thus its
retention in the model was determined (see Table 7). Two
iterations of CFA analysis were undertaken, and results
are presented on Table 8. R square values are presented on
Table 9.

Technostress Mindfulness Job Satisfaction End user satis-  IT mindfulness End user
creators faction perfor-
mance
Technostress creators 0.536
Mindfulness —-0.218 0.808
Job Satisfaction -0.329 0.214 0.756
End user satisfaction —0.435 0.171 0.407 0.701
IT mindfulness -0.523 0.189 0.237 0.516 0.776
End user performance —0.483 0.265 0.335 0.668 0.748 0.713
Square roots of average variance extracted (AVE) in the diagonal
Table4 HTMT criterion
Technostress Technostress Mindfulness Job satisfaction End user satis-  IT mindfulness End user
faction perfor-
mance
Mindfulness 0.227
Job satisfaction 0.376 0.224
End user satisfaction 0.313 0.157 0.398
IT mindfulness 0.29 0.197 0.231 0.52
End user performance 0.369 0.266 0.341 0.676 0.756
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Table 5 Covariances matrix

Estimate P

Job satisfaction <— > End user satisfaction 0.111 HkE
Technostress<— > mindfulness —-0.024 .003
End user satisfaction <— > technostress —0.035 HoAk
IT mindfulness<— > technostress —0.061 HkE
Technostress <— > End user performance —0.031 ok
Job satisfaction<— > mindfulness 0.080 Hokk
End user satisfaction<— > mindfulness 0.049 .002
IT mindfulness<— > mindfulness 0.079 HkE
End user performance<—> mindfulness 0.061 ok
Job satisfaction<— > IT mindfulness 0.094 HkE
Job satisfaction<— > End user performance 0.074 o
End user satisfaction<— > IT mindfulness 0.157 HkE
End user satisfaction<— > End user performance  0.113 o
IT mindfulness<— > End user performance 0.183 ok
Job satisfaction<— > Technostress —0.035 Hokk
Table 6 Reliability of constructs

Construct Items Cronbach alpha
Mindfulness 15 0.843

IT Mindfulness 0.855

Job Satisfaction 3 0.796

End user satisfaction 0.791

End user performance 7 0.849
Technostress creators 23 0.846

Table 7 CFA loadings for technostress

Item Loading
Techno complexity - > technostress 0.659
Techno insecurity- > technostress 0.622
Techno invasion- > technostress 0.539
Techno overload- > technostress 0.442

The model fit indices of the final measurement model
are: Chi-square/degrees of freedom=2.74; GFI=0.91;
AGFI=0.88; NFI=0.89; TLI=0.91; CFI=0.93; and
RMSEA =0.059. The Chi-square/df, values between 1 and 5
suggest a good fit, CFI should be greater than 0.90, RMSEA
below 0.08; also, recommended values for GFI>0.90 and
AGFI >0.8 as well as NFI and TLI> 0.90 suggest a good fit
(Salisbury et al., 2002; Schreiber et al., 2006) (see Table 8).

5.4 Structural Model

Having achieved an acceptable measurement model, we
proceeded to the structural model to test the proposed

hypotheses. As shown in Table 10, all values match or
pass the cut-offs for each one of the fit indices. The model
fit indices of the path model are: Chi-square/degrees of
freedom =3.22; GF1=0.90; AGFI=0.87; NFI=0.87;
TLI=0.89; CFI=0.91; and RMSEA =0.067. The final
structural model is presented on Fig. 3.

We also included gender, age, education, and daily IT
usage as control variables in our analysis. Results of the
analysis showed that the effect of control variables on the
dependent variables of the model was not significant, thus
they were excluded from the final structural model (see
Tables 11 and 12).

Effect sizes have also been calculated for each tested rela-
tionship in the model (see Table 13).

5.4.1 Mediation Analysis

Mediation analysis confirms technostress as a mediating
variable between mindfulness, IT mindfulness and related
outcomes (Table 14). In more detail, results show that
technostress partially mediates the relationships between
mindfulness and job satisfaction (b=0.055, p<0.05), with
a direct positive effect (b=0.122, p <0.05) resulting in a
total positive effect (b=0.178, p<0.05). Also, technostress
partially mediates the relationship between IT mindfulness
and user satisfaction (b=0.139, p<0.001) and user perfor-
mance (b=0.220, p<0.001), with direct positive effect of
IT mindfulness on user satisfaction (b=0.369, p<0.001)
and user performance (b=0.524, p<0.001) and a total posi-
tive effect (b=0.508, p<0.001) and (b=0.744, p<0.001)
respectively.

In order to further validate the relationships of the inves-
tigated constructs in a nomological network, a post hoc anal-
ysis was conducted testing three separate models. Results
confirm the validity of our proposed hypotheses as well as
establish the protective role of mindfulness and I'T mindful-
ness in a nomological network (see Appendix C).

5.5 Further Exploratory Analysis: Cluster Analysis

Cluster analysis was conducted to gain more insights into
the investigated sample by better understanding individu-
als’ profiles. More specifically, cluster analysis was used to
examine whether employees’ tendencies to be mindful and/
or IT mindful are linked with differences in perceptions of
technostress as well as levels of satisfaction and performance
when using IT for daily work tasks (Crisci et al., 2012;
Kolkur & Kalbande, 2016).

Cluster analysis is concerned with finding structure in
unlabelled data points, where the features of the data points
within any given cluster share more similarity when com-
pared to other clusters (Lanjewar & Yadav, 2013; Zadeh
et al., 2011) — thus uncovering the relationship between
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Table 8 Fit indices (CFA)

Fit index Recommended value First CFA Final CFA
measurement model
X2 Non-significant at p<0.05 570.04 421.87
x2/df 5>x2/df>2 3.28 2.74
Goodness of Fit Index (GFI) > 0.90 0.90 0.91
Adjusted Goodness of fit Index (AGFI) > 0.80 0.86 0.88
Root Mean Square Residual (RMR) the smaller the better, O is 0.04 0.03
considered as perfect fit

Normed Fit Index (NFI) > 0.90 0.85 0.90
Relative Fit Index (RFI) > 0.90 0.83 0.86
Incremental Index of Fit (IFT) > 0.90 0.89 0.92
Tucker Lewis Index (TLI) > 0.90 0.87 0.91
Comparative Fit Index (CFI) > 0.90 0.86 0.93
Root Mean Square Approximation (RMSEA) < 0.08 0.06 0.06
Parsimony Normed Fit Index (PNFI) > 0.06 0.71 0.72

Table9 R? values

Construct R?

Technostress 0.362
End user satisfaction 0.347
End user performance 0.597
Job satisfaction 0.195

mindfulness and IT mindfulness. In doing this, we adopted
Partitioning Around Medoids (PAM) algorithm as this is
more robust to noise, outlier and variable normalization
compared to K-means algorithm (Bhat, 2014). The analysis
was performed using specialized machine learning pack-
ages in R programming language (see Appendix D for more
details). Our results provide four clusters of individuals,
which constrain the variance in mindfulness and IT mind-
fulness levels within each cluster — thus we can see some
emergence of types — see Table 15. Both variables (mindful-
ness and IT mindfulness) were selected in order to create the
final clusters to uncover any potential interesting insights on
the relationships between mindfulness and IT mindfulness
and the corresponding scores of technostress, performance,
and satisfaction. In presenting some order:

e Cluster 2 represents the most mindful group, character-
ized by individuals having a high degree of mindfulness
and a very high degree of IT mindfulness.

e Cluster 3 represents a group exhibiting a very high degree
of mindfulness but medium degree of IT mindfulness.

e Cluster 1 represents a group characterized as individuals
with a low degree of mindfulness and high degree of IT
mindfulness.

e Cluster 4 represents the least mindful group, showing
only average levels of mindfulness and IT mindfulness.

A one-way analysis of variance (ANOVA) was con-
ducted (Hair et al., 2010) showing significant differ-
ences among the four clusters in all of the investigated
variables; job satisfaction [F (3,496)=28.150, p<0.001],
user satisfaction [F (3,496) =23.287, p<0.001], perfor-
mance [F (3,496)=45.871, p<0.001], and technostress [F
(3,496)=7.798, p<0.001]. More details on the clusters are
provided on Table 22 in Appendix D.

Examining the clusters in relation to the measures of
technostress, performance and satisfaction provides some
interesting observations, see Table 15. In this respect Cluster

Table 10 Fit Indices for the

Fit Index Recommended Value Struc-

structural model tural
model

x2/df 5>x2/df>2 3.22

Goodness of Fit Index (GFI) > 0.90 0.90

Adjusted Goodness of fit Index (AGFI) > 0.80 0.87

Normed Fit Index (NFI) > 0.90 0.87

Tucker Lewis Index (TLI) > 0.90 0.88

Comparative Fit Index (CFI) > 0.90 0.91

Root Mean Square Approximation (RMSEA) <0.08 0.06
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Fig. 3 Final structural model H5: 0.110**
) 2=0.03 Job

Mindfulness Satisfaction
H6: -0.166* EL (')0(')%87

=004 N e

H3: -0.353 ***
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2=045 H2: -0.238 ***
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2=0.2

End User End User
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Table 11 Control variables path statistics

Hypothesis Coefficient
Gender -> Technostress creators 0.230 NS
Age-> Technostress creators 0.008 NS
Education -> Technostress creators 0.001 NS
It Usage -> Technostress creators —0.032 NS
Gender -> End user satisfaction —0.056 NS
Age -> End user satisfaction —0.018 NS
Education -> End user satisfaction 0.036 NS
It Usage -> End user satisfaction —0.07 NS
Gender -> End user performance —0.013 NS
Education -> End user performance —0.005 NS

** p<0.001, *p<0.05, NS non-significant

2 (the most mindful group), provides the highest scores in
relation to end-user performance and end-user satisfaction,
alongside the lowest perception of technostress among the
four clusters. Conversely, Cluster 4 (the least mindful group),
provides the lowest scores in relation to job satisfaction,

Table 12 Tested hypotheses

H7:0.414**
f2=0.02

Satisfaction Performance

H4: 0.539***
2=0.01

end-user performance and end-user satisfaction, but has the
highest score of technostress. Importantly, Clusters 1 and 3
provide insights on the relationship between mindfulness
and IT mindfulness suggesting that IT mindfulness may
have a greater predictive power over IT related outcomes
than mindfulness. Although participants in both clusters per-
ceived the same (low) level of technostress, there are sig-
nificant differences in the scores of the IT usage outcomes.
Cluster 1 shows higher scores for end-user performance and
end-user satisfaction than Cluster 3, revealing that individu-
als in the first group feel more satisfied and perform better
— even though they experience the same levels of technos-
tress as those in Cluster 3. In Cluster 3, however, which is
characterized by higher level of mindfulness and medium
level of IT mindfulness, a lower level of performance, and
user and job satisfaction can be observed.

A hierarchical regression analysis was conducted in order
to further assess whether IT mindfulness shows greater pre-
dictive power over IT related outcomes, compared to mind-
fulness, as suggested by the results of clustering analysis.
Three steps were followed in the analysis; demographic

Hypothesis Path coefficient Result

H1: Technostress creators are negatively associated with job satisfaction —0.387%#%%* Supported
H2: Technostress creators are negatively associated with end user satisfaction —0.238%*%%* Supported
H3: Technostress creators are negatively associated with end user performance —0.353%%%* Supported
H4: End user satisfaction is positively associated with end user performance 0.539%%** Supported
H5: Mindfulness is positively related to job satisfaction 0.110%%* Supported
H6: Mindfulness is negatively associated with technostress creators —0.166%*%*%* Supported
H7: IT Mindfulness is positively related to end user satisfaction 0.414%%* Supported
HS: IT Mindfulness is negatively associated technostress creators —0.547%#%%* Supported

#p<0.1, #*p<0.05, ***p<0.01, NS p>0.1
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Table 13 Effect sizes per tested hypothesis

Hypotheses F?

H1: Technostress creators - > Job Satisfaction 0.16
H2: Technostress creators - > User satisfaction 0.02
H3: Technostress creators - > User performance 0.09
H4: User satisfaction - > User performance 0.01
HS: Mindfulness - > Job satisfaction 0.03
H6: Mindfulness - > Technostress creators 0.04
H7: IT mindfulness - > User satisfaction 0.02
H8: IT mindfulness - > Technostress creators 0.45

variables were entered first as control variables; mindful-
ness followed in step 2 and IT mindfulness was introduced
in step 3.

Results, presented on Table 16, indicate that IT mind-
fulness shows significant variance in user satisfaction
(RZ4T=0.141) beyond mindfulness, as well as on user
performance (Adj. R?4f=0.268) while showing a similar
variance in job satisfaction (R?%=0.019), with mindful-
ness (R? 9T=0.030). In order to estimate the effect size
(f2) of IT mindfulness on each of the dependent variables
we followed the formula f2=R? included — R? excluded)
/ (1 - R? included) (Chin, 1998). Results show that f> user

Table 14 Mediation analysis

Hypothesis Direct effect Indirect effect Total effect
Mindfulness —> technostress- > job satisfaction 0.122%% 0.055%* 0.178%*
IT Mindfulness - > technostress - > user performance 0.524 **%* 0.220 *** 0.744%#%%*
IT mindfulness — >technostress - > user satisfaction 0.369 *** 0.139 s 0.508%*%**
Table 15 Clustering results
Low Mindfulness High Mindfulness
Low IT Mindfulness High IT Mindfulness Low IT Mindfulness High IT Mindfulness
Cluster 4 Cluster 1 Cluster 3 Cluster 2
(N=105) (N=165) (N=99) (N=131)
Mindfulness 3.115 4.063 4.625 4.325
IT Mindfulness 3.456 4.037 3.436 4.718
Technostress 2.922 2.810 2.809 2.768
Job Satisfaction 3.140 3.289 3.205 3.226
User Performance 3.814 4.109 3.935 4.426
User Satisfaction 3.563 3.734 3.577 3.945
Table 16 Hierarchical regression analysis comparing mindfulness and IT mindfulness power over related outcomes
user satisfaction user performance job satisfaction
Step 1 Step 2 Step 3 Step 1 Step 2 Step 3 Step 1 Step 2 Step 3
Gender?* —-0.169 —0.156%** —0.086* —0.144%%* —0.124%* —-0.028 —0.104* —-0.084 —0.058
Age —0.100* —0.112%* -0.070 —0.054 —-0.072 —-0.013 0.016 —0.001 0.015
Education 0.068 0.070 0.072 0.019 0.022 0.024 —0.051 —0.048 —0.047
IT usage 0.077 0.070 —-0.021 0.148%#%* 0.138%** 0.012 0.062 0.052 0.019
Mindfulness 0.123%* 0.065NS 0.181%#* 0.101%** 0.175%%* 0.153%**
ITmindfulness 0.403%*#* 0.555%#* 0.148%*
F 6.350%** 6.703%** 21.142%* 6.411%%* 8.743 %% 44.042%%* 2.279 4,957 5.894 #okk
Adj. R? 0.041 0.054 0.195 0.042 0.072 0.341 0.010 0.038 0.056
R?difference 0.015%* 0.14 1% 0.032%#%* 0.268*** 0.030%** 0.019%**

* p<.05; ¥* p<.01; *** p<.001 / *Standardized coefficients reported
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satisfaction =0.17, f> user performance =0.41 and f* job sat-
isfaction=0.02. Following the interpretation of effect sizes,
where 2 between 0.02 and 0.15 refers to a small effect size,
between 0.15 and 0.35 a medium effect size and greater than
0.35 a large effect size (Cohen, 1988), our results indicate
that IT mindfulness shows greater effect for IT related out-
comes, user satisfaction (medium effect size with f>=0.17)
and user performance (large effect size with f>=0.41) rather
than job related outcomes, and job satisfaction (small effect
size £=0.02).

6 Discussion & Implications
6.1 Key Findings

Previous studies have argued that current technostress inhibi-
tors (e.g., literacy facilitation, technical support and involve-
ment facilitation) are ineffective in reducing the adverse
effects of technostress and more research is needed to iden-
tify alternative mechanisms that can combat this phenom-
enon (Hung et al., 2011). Moreover, empirical evidence on
the benefits of incorporating mindfulness in organisational
settings has been rather scarce. We have addressed these
calls by examining the role of mindfulness and IT mindful-
ness that can buffer the exposure of technostress and mitigate
its negative consequences arising in the workplace. There is
a growing body of literature suggesting that mindfulness can
decrease general work related stress (Grover et al., 2016;
Virgili, 2015; Zimmaro et al., 2016) and improve personal
and professional outcomes (Mesmer-Magnus et al., 2017).
Our findings showcase the detrimental role of technostress
as a mediator (partially) between mindfulness varieties and
professional outcomes while also highlight the (overall) ben-
eficial influence of mindfulness and IT mindfulness. Our
study, thus, enhances the base of research on this area by
demonstrating the role of mindfulness not only in mitigat-
ing technostress conditions, but also in enhancing important
work-related outcomes (e.g., job satisfaction, end user satis-
faction and performance).

In more detail, our results supported all of our pro-
posed hypotheses. At first, we hypothesised that technos-
tress stressors can decrease an individual’s job satisfaction
(H1). The path was negative and significant (b=—-387,
p<0.001) thus H1 was confirmed. Second, we hypothesised
that people experiencing higher levels of technostress are
more likely to have lower satisfaction from IT applications
deployed for work tasks (H2). A significant negative cor-
relation was observed (b=-.238, p=0.007) between the
constructs, thus H2 is supported. Third, we hypothesised
that technostress negatively affects a user’s performance
while using IT applications (H3). As expected, a signifi-
cant negative relationship was found, thus confirming H3

(b=-.353, p<0.001). Moreover, we hypothesised that an
employee’s user satisfaction can be positively related with
user performance within organisational settings. The path
between end-user satisfaction and end-user performance
was significant and positive (b=.539, p<0.001), thus H4
is supported. Also, we hypothesised that higher levels of
individual mindfulness can be positively correlated with
the satisfaction an individual perceives from his job. As
expected, a significant positive relationship was found
between the constructs (b=.110, p<0.05), thus confirming
HS. In a similar vein, we hypothesised that IT mindfulness
enhances a user’s satisfaction with the utilized IT at work.
A significant positive relationship between IT mindfulness
and end user satisfaction was found (b=.414 and p<0.001),
thus confirming H7. Last, we hypothesised that mindfulness
and IT mindfulness can decrease the impact of technostress
stressors (H6) and (H8). A significant negative relationship
between mindfulness and technostress creators was obtained
(b=-.166, p<0.01) confirming H6 as well as a significant
negative path was obtained (b=—-.547 and p<0.001) for H8.

6.2 Implications for Theory

Our results both confirm the findings of prior research and
provide some novel insights that offer pointers for future
research (particularly where that research is of a causal
nature).

At first, our findings add to the existing literature dem-
onstrating that IT-induced stress experienced by individu-
als generates job dissatisfaction and dissatisfaction with IT
applications used, and also reduces IT-enabled task per-
formance (H1-H3) (Chen & Muthitacharoen, 2016; Jena,
2015); while end user satisfaction has a positive impact on
end user performance (H4). Our findings suggest that indi-
viduals who feel more satisfied with the IT applications they
use at work, are more willing to explore further features of
the system while also seeking more effective ways to exe-
cute their work tasks thus enhancing their performance by
becoming more productive as well as innovative (Tarafdar
et al., 2010).

Also, our findings suggest a positive relationship between
mindfulness and job satisfaction as well as IT mindfulness
and user satisfaction (H5 and H7). This indicates that while
mindfulness can improve an individual’s job satisfaction, IT
mindfulness can increase an individual’s satisfaction with
the technology used for work related tasks (end user sat-
isfaction) thus indirectly improving task performance. Our
findings thus, add to the limited base of empirical research
supporting the benefits of mindfulness and IT mindfulness
in the workplace (Hiilsheger et al., 2012; Mesmer-Magnus
et al., 2017; Sun et al., 2016).

Furthermore, this study empirically demonstrates that
both mindfulness and IT mindfulness can decrease the

@ Springer



Information Systems Frontiers

negative consequences of technostress within the workplace
(H6 & HB8). Both varieties of mindfulness provide some pro-
tection against the negative impact of stressful events that
occur while using IT in the workplace (Voci et al., 2016).
A more mindful individual is able to adapt and cope more
effectively with technostress conditions that arise daily due
to the extended use of organisational IT. As a result, a higher
degree of mindfulness and IT mindfulness can reduce the
unsettling feelings of technostress experienced by individu-
als as well as mitigate the negative consequences arising
from it by enhancing job satisfaction and employee satisfac-
tion with IT and improving task performance.

In terms of novelty, to the best of our knowledge this
is one of the first studies empirically demonstrating
the dual role of mindfulness and IT mindfulness in: (1)
reducing technostress conditions and (2) alleviating its
negative consequences at work by enhancing individual
outcomes. Past research has argued that organisational
mechanisms such as literacy facilitation, technical sup-
port and involvement facilitation have been ineffective
in counteracting the negative effects of technostress
(Hung et al., 2011); while few limited studies have
explored the impact of IT mindfulness and technostress
on professional outcomes such as job satisfaction. Our
study addresses these limitations and expands the IS
and management literature by developing and validat-
ing a single network for the concepts of mindfulness,
IT mindfulness as well as job and IT related outcomes.
A wealth of literature has argued that mindfulness may
bring significant advantages in the workplace by posi-
tively affecting several outcomes such as individual per-
formance, work resilience, engagement, absenteeism,
and turnover (Hyland et al., 2015). To date, however,
empirical evidence has been scarce (Good et al., 2016).
Our study generates valuable insights into the role of
mindfulness and IT mindfulness at work, empirically
demonstrating their beneficial effects on satisfaction and
professional effectiveness at work.

Furthermore, to the best of our knowledge, ours is one
of the few empirical studies that consider the concepts of
mindfulness and IT mindfulness together. Thatcher et al.
(2018), argue for the distinction between mindfulness
and IT mindfulness on the basis that, though the con-
cepts share common aspects, they differ in their focus.
To this point, however, there is a paucity of research
in this area as the state-of-the-art stands and our find-
ings are interesting in this respect. Mindfulness refers to
one’s propensity to exhibit mindfulness broadly, across
various situations and contexts: IT mindfulness is an IT
specific trait, describing the behaviour of an individual
in specific situations and contexts where an individual
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is working with technology. As a result, it is logical to
propose that an individual could be generally mindful but
do not necessarily demonstrate high levels of IT mindful-
ness. Indeed, this logic plays out in the findings from our
analysis (cluster and hierarchical regression) concluding
that IT mindfulness should be discriminated from mind-
fulness, as IT mindfulness holds more predictive power
over IT related outcomes in post adoption system use.
Overall, our findings offer novel insights on the predic-
tive power of IT mindfulness, compared to mindfulness,
providing a solid empirical foundation for future research
to further uncover the foundations behind the relation-
ship of the two constructs.

6.3 Implications for Practice

Evidence suggests that dispositional mindfulness is a malle-
able trait and can be enhanced through relevant training pro-
grams and interventions (Quaglia et al., 2016). Our results
support the beneficial role of mindfulness in the workplace
reinforcing a view that companies should embed mindful-
ness in organisational settings. Indeed, early adopters such
as Google, Facebook, Intel, Transport for London (TFL) and
recently US Homeland Security (Chaskalson and Hadley,
2015) have been offering in-house tailored sessions to their
employees. These can draw on existing mindfulness inter-
vention programs — e.g., Mindfulness-Based Stress Reduc-
tion (MBSR) or Mindfulness Based Cognitive Therapy
(MBCT) - or be bespoke in nature. Google, for example,
has created its own mindfulness program aligned to their
organizational goals and values and promoting not only
stress reduction but also creativity, autonomy, and joy of
work — covering topics such as mindful emailing, mindful
listening and dealing with difficult conversations (Glomb
et al., 2011). Corporate managers therefore have options
available to them.

Our findings here indicate that such programs might
be improved and/or more specifically tailored around the
concept of IT mindfulness — specifically to counterbalance
technostress conditions and their negative consequences.
Though IT can offer significant advantages to today’s
organisations, such as the flexibility to work from home
during the covid-19 pandemic, the work-life balance, and
the well-being of employees during the time of such crisis
can be severely affected by the constant use of technology.
Thus, without effective organisational mechanisms that can
counterbalance technostress conditions, the appropriation
of benefits from technology is dramatically inhibited. Since
our findings indicate a difference between mindfulness and
IT mindfulness, we suggest that mindfulness training pro-
grams can be improved by specifically focusing on mindful
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ways of dealing with techno stressors (e.g., techno invasion,
techno overload, techno insecurity, techno uncertainty and
techno complexity). Our results indicate that this focus has
the potential to further improve end-user performance and
end-user satisfaction and the consequences that would flow
from that.

6.4 Limitations and Future Work

In terms of limitations, alternative methods for meas-
uring technostress, mindfulness, IT mindfulness and
task performance could be used in future research in
order to address the limitations of self-reported meas-
ures. Also, although previous research has established
the validity of the adopted short version instrument for
IT mindfulness, it is important for future research to
replicate our results using the full instrument in order
to explore any potential differences in the derived out-
comes. Regarding the use of the already established
technostress instrument, one technostressor (i.e.,
techno-uncertainty) had to be dropped from the main
data analysis; revealing the potential need for a revision
of the instrument in order to ensure content validity that
might derive from the rapid emergence of new technolo-
gies at work (Fischer & Riedl, 2019). Moreover, the
current study deployed convenience sampling, a well-
established technique in the social sciences; however,
future research should replicate our results using other
sampling techniques in order to enhance the generalis-
ability of findings. Also, future research should be con-
ducted using a longitudinal approach measuring actual
behaviours rather than perceptions, such as deploying
mindfulness intervention programs that could yield
causal inferences for the influence of mindfulness on
technostress. In addition, future studies should consider
using diverse populations, and sectors that could reveal
different results. Future research should concentrate on
different organisational outcomes such as organisational
commitment and turnover intention characterizing peo-
ple included in the clusters. Such investigations would
increase our knowledge in the effects of mindfulness
on technostress and a variety of individual outcomes
within the workplace. At last, the present study exam-
ined the impact of mindfulness as a personality trait on
technostress and work-related outcomes; it would be
interesting for future research to explore the influence

of other personality characteristics (e.g., big five per-
sonality traits) along with mindfulness in order to
examine potential confounding effects.

7 Conclusion

Using structural equation modelling to test the proposed
theoretical model and cluster analysis to identify the differ-
ent groups among the participants based on their mindful-
ness and IT mindfulness levels, our study contributes to IS
research, offering insights on the role of mindfulness and
IT mindfulness in decreasing technostress and improving
professional outcomes within the workplace. Our findings
reveal that more mindful, and IT mindful employees are
able to deal more effectively with technostress conditions
that arise within the workplace experiencing less technos-
tress feelings as well as greater job and user satisfaction
and enhanced task performance compared to less mindful
employees. Moreover, our findings reveal that IT mindful-
ness has more influence on task performance than mindful-
ness per se, providing more insights into the relationship
between mindfulness and IT mindfulness that has been
neglected by previous studies.

IT offers significant benefits both to individuals and
organisations, such as during the Covid-19 pandemic where
technology played a primary role in aiding remote working
environments; however, the use of technology can also cause
negative consequences on employees’ well-being and profes-
sional outcomes. Technostress is a key management concern
as it can severely affect employees’ well-being and work
life in ways that can significantly influence organisational
efficiency and overall success. The present study contributes
and expands IS literature by identifying mindfulness and
IT mindfulness as prevention mechanisms that can be used
within organisational settings in order to combat IT induced
stress and mitigate its negative consequences. The results of
our analysis offer practical value in developing, planning,
and implementing targeted interventions within organisa-
tional settings. Thus, by implementing mindfulness and IT
mindfulness as interventions to enhance individual mindful-
ness of employees, organisations have a powerful tool that
can protect employees from the negative consequences of
technostress, enhance wellbeing at work and increase indi-
vidual outcomes thus improving the overall performance of
the organisation.
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Appendix A

Table 17 Demographics

Measures Items Frequency Percentage
Gender Male 262 52.4
Female 238 47.6
Age <26 53 10.6
26-35 246 49.2
36-45 112 22.4
46-55 59 11.8
56-65 26 52
>65 4 8.0
Education High School 11 2.2
2-year college 25 5.0
Bachelor 202 40.4
Master 198 39.6
PhD 55 11.0
Other 9 1.8
Total work experience 1-5 years 128 25.6
6-10 years 157 314
11-15 years 94 18.8
Over 16 years 121 24.2
Current work experience  1-5 years 286 57.2
6-10 years 137 27.4
11-15 years 51 10.2
Over 16 years 26 52
Daily IT usage <3h 15 3.0
3-6h 73 14.6
>6h 412 84.4
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Table 18 Survey instrument

Measures Mean SD Reference
End user performance (Tarafdar et al., 2010)
PR1 This technology helps to improve the quality of my work. 4.17 0.60
PR2 This technology helps to improve my productivity. 427 0.72
PR3 This technology helps me to accomplish more work than would otherwise be pos- 4.54  0.68
sible
PR4 This technology helps me to perform my job better. 428 0.68
INNI1 This technology helps me to identify innovative ways of doing my job. 3.87 0.83
INN 2This technology helps me to come up with new ideas relating to my job. 3.86 0.84
INN3 This technology helps me to try out innovative ideas. 371 0.85
Technostress creators Tarafdar et al., 2010)
Techno-overload
I1_1—1I am forced by this technology to work much faster. 3.00 0.98
I1_2—1I am forced by this technology to do more work than I can handle. 290 0.87
I1_3—1I am forced by this technology to work with very tight time schedules. 3.64 1.10
I1_4—1I am forced to change my work habits to adapt to new technologies. 3.53  0.94
I1_5—1I have a higher workload because of increased technology complexity. 340 1.00
Techno-invasion
11_8—1I spend less time with my family due to this technology. 2.59 1.02
11_9—I have to be in touch with my work even during my vacation due to this technol- 3.15 1.04
ogy.
I1_10—I have to sacrifice my vacation and weekend time to keep current on new 2.60 0.96
technologies.
I1_11—I feel my personal life is being invaded by this technology. 228 1.15
Techno-complexity
I1_12—I do not know enough about this technology to handle my job satisfactorily. 2.06 0.98
I1_13—1I need a long time to understand and use new technologies. 1.96 0.96
I1_14—I do not find enough time to study and upgrade my technology skills. 334 1.02
I1_15—I find new recruits to this organisation know more about computer technology ~ 2.67  0.93
than I do.
11_16—1I often find it too complex for me to understand and use new technologies. 1.97 094
Techno-insecurity
11_17—1I feel constant threat to my job security due to new technologies. 2.36 0.86
11_18—1I have to constantly update my skills to avoid being replaced. 3.16 0.92
11_19—I am threatened by co-workers with newer technology skills. 2.52 094
11_20—I do not share my knowledge with my co-workers for fear of being replaced. 195 0.83
11_21—1I feel there is less sharing of knowledge among co-workers for fear of being 253 0.99
replaced.
Techno-uncertainty
11_22—There are always new developments in the technologies we use in our organisa- 3.51  0.79
tion.
11_23—There are constant changes in computer software in our organisation. 342 0.82
11_24—There are constant changes in computer hardware in our organisation. 292 0.87
11_25—There are frequent upgrades in computer networks in our organisation. 3.13  0.85
Job satisfaction (Cammann et al., 1979)
JS1 All in all, I am satisfied with my job. 3.73  0.77
JS2 In general, I don’t like my job. 390 0.85
JS3 In general, I like working here. 397 0.90
End user Satisfaction (Bhattacherjee, 2001)
ES11Iam with my use of I CT’s in connection with my work tasks. 393 0.69 Very dissatisfied/Very satisfied,
ES21am with my use of ICT’s in connection with my work tasks. 3.75 0.67 Very displeased/Very pleased,
ES31am with my use of ICT’s in connection with my work tasks. 3.76  0.75 Very frustrated /Very Contented
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Table 18 (continued)

Measures Mean SD Reference

ES41am with my use of ICT’s in connection with my work tasks. 3.44  0.59 Absolutely Terrible/Absolutely Delighted
IT Mindfulness (Thatcher et al., 2018)

AD I am very creative when using this technology. 359 0.88

ON I am often open to learning new ways of using this technology. 4.09 0.89

MP 1 like to figure out different ways of using this technology. 421 077

OP I get involved when ‘using’ this technology. 4.00 0.83

Mindfulness

(Brown & Ryan, 2003)

I could be experiencing some emotion and not be conscious of it until sometime later. ~ 4.60 1.12

I break or spill things because of carelessness, not paying attention, or thinking of 4.69 098

something else.
I find it difficult to stay focused on what’s happening in the present.

4.02 1.13

I tend to walk quickly to get where I’'m going without paying attention to what I experi- 3.72  1.25

ence along the way.

I tend not to notice feelings of physical tension or discomfort until they really grabmy  4.14  1.18

attention.
I forget a person’s name almost as soon as I’ve been told it for the first time. 3.14  1.25
It seems I am “running on automatic,” without much awareness of what I’'m doing. 4.01 1.16
I rush through activities without being really attentive to them. 412 1.12
I get so focused on the goal I want to achieve that I lose touch with what I’m doing 426 1.22
right now to get there.
I do jobs or tasks automatically, without being aware of what I’m doing. 420 1.13
I find myself listening to someone with one ear, doing something else at the same time. 3.18 1.17
I drive places on ‘automatic pilot’ and then wonder why I went there. 456 1.21
I find myself preoccupied with the future or the past. 3.18 1.18
I snack without being aware that I’m eating. 4.04 1.17
I find myself doing things without paying attention. 486 1.21

Appendix B

1. Sample Size Estimation using G power analysis

Our results show that for an observed effect size d=0.03
a N of approximately 161 would be needed to obtain statis-
tical power at the recommended 0.80 level with 0.05 prob-
ability level; while for an observed effect size d=0.05 a N
of approximately 156 would be needed to obtain statistical
power at the recommended 0.80 level with 0.05 probability
level (Cohen, 1988).

2. Confirmatory Factory Analysis (CFA)

2.1 Item Parcelling

Mindfulness was modelled as a second order construct
following previous mindfulness research. The majority
of previous studies that have employed the Mindfulness
(MAAS) instrument, consisting of 15 items, have created
item parcels in order to reduce the number of the items
as well as the complexity of the model and also increase
the standardized weights of the mindfulness items (Little
et al., 2002; Coffey and Hartman, 2008; Kiken & Shook,
2012; Pearson et al., 2015). Following previous studies
(Little et al., 2002; Pearson et al., 2015), the researcher
first conducted Exploratory Factor Analysis (EFA) using
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Maximum Likelihood and extraction of the only factor and
then created three parcels by combining the items with the
highest loadings with the items with the lowest ones. The
first parcel (MAAS1) items were M7, M2, M10, M15 and
MS, while the second parcel (MAAS?2) included M14, M6,
M4, M3 and M12 and the third parcel (MAAS3) included

Table 19 Item parcelling for

. Item Loading
mindfulness
Ml 0.45
M2 0.31
M3 0.42
M4 0.53
M5 0.49
M6 0.38
M7 0.75
M8 0.72
M9 0.42
M10 0.74
Ml11 0.45
M12 0.53
M13 0.44
M14 0.72
M15 0.32
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items M5, M11, M9, M13 and M1. Table 19 presents the
loading of each indicator before the development of the
parcels.

3.2 Higher Order Constructs

All variables included in the proposed model, tech-
nostress, mindfulness, IT mindfulness end user satisfac-
tion and performance, job satisfaction were conceived as
reflective constructs following their original conceptu-
alisation studies (Bhattacherjee, 2001; Brown & Ryan,
2003; Cammann et al., 1979; Ragu-Nathan et al., 2008;
Tarafdar et al., 2010; Thatcher et al., 2018). We validated
the existence of the second order constructs for technos-
tress creators and end-user performance by calculating
the target coefficient (the ratios of the chi squares of
the first order model and the second order model). Both
t-coefficients were above the recommended value of 0.8
(Marsh & Hocevar, 1985), thus confirming our second-
order models.

Appendix C

Post Hoc Analysis — Testing Mindfulness and IT mindful-
ness in a nomological network

Having established the proposed theoretical model,
we proceeded in a post hoc analysis testing three dif-
ferent models assessing the relationships between the
constructs: (1) one model including only mindfulness,
(2) one model including only IT mindfulness and (3)
one model including both mindfulness and IT mind-
fulness. This post hoc analysis aimed at establishing
the strength of the nomological network on the impact
of mindfulness and IT mindfulness on the dependent
variables. Also, in all three models we tested for addi-
tional relationships that didn’t exist in our original
model aiming to explore such potential associations
(H9-H10).

Evidence suggests that job satisfaction has a positive
impact on work performance (Aftab, 2012; Tahir Igbal et al.,
2012) thus it is expected that job satisfaction will have a
positive influence on user performance (H9). According to
previous studies (Ang & Koh, 1997; Ang & Soh, 1997),
user satisfaction is an indication of job satisfaction thus
we hypothesized that user satisfaction will have a positive
impact on job satisfaction (H10). Results of the post hoc
analysis show that all hypotheses from the original proposed
model (H1 — H8) are confirmed in all three models thus
establishing the strength of the nomological network. Fur-
thermore, results show that user satisfaction has a positive
association with job satisfaction (H10) while an insignifi-
cant effect of job satisfaction on user performance (H9) was
found. For all three models fit indices exceed the recom-
mended thresholds (see Table 20), suggesting a good fit.

Table 20 Fit indices per model

Model 1 Model 2 Model 3
Cmin 341.097 366.805 492.731
Cmin/df 3.553 3.335 3.119
RMR 0.034 0.039 0.037
GFI 0.918 0.917 0.904
AGFI 0.884 0.884 0.873
CFI 0.905 0.915 0.911
RMSEA 0.072 0.068 0.065
NFI 0.874 0.884 0.875
TLI 0.881 0.895 0.893

Comparing the path coefficients of the tested
hypotheses across the three models, some observations
can be noted: when IT mindfulness is absent (Model
1), technostress shows a much stronger impact on
user satisfaction than in the rest of the models (almost
44% difference), signifying the protection role of
IT mindfulness in mitigating the negative effects of
technostress on user satisfaction. Also, the associa-
tion between mindfulness and technostress is stronger
in Model 2, while the impact of IT mindfulness on
technostress is the strongest (b =—-0.555) in Model 2,
signifying the important protective role that mindful-
ness and IT mindfulness offer in tackling technostress
(Table 21).

Appendix D

Cluster Analysis

As it is the standard practice, a feature selection method
using the Boruta package in R (Kursa & Rudnicki, 2010)
was applied to confirm that the variables related to mindful-
ness and IT mindfulness are all important and suitable for
cluster analysis. Then, the optimal number of clusters was
determined as four using the elbow method, which repre-
sents the total Within-cluster Sum of Square (WSS) curve
for the features (variables) used in the cluster analysis — see
Fig. 4 (Kodinariya & Makwana, 2013; Othata & Pantarag-
phong, 2017). The resulting cluster plot is illustrated in
Fig. 5.

PAM algorithm performs clustering using K-Medoids
to represent the cluster (Li et al., 2017), where a medoid
is defined as the centre point within the cluster whose
average dissimilarity to all other data points in the cluster
is minimal (i.e., it is the most centrally-located point in
the cluster). In operation, the PAM algorithm randomly
assigns initial medoids to represent the K clusters, then,
runs through iterations of assigning the rest of the data
points to the K clusters, selecting new data points as
medoids, and re-assigning the data points to the new
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Table 21 Path coefficients per
model

Hypotheses Model 1 Model 2 Model 3
H1: Technostress creators- > Job Satisfaction —0.266%%* —0.205%%* —0.193%%*
H2: Technostress creators - > User satisfaction —0.341%%* —0.184%%* —0.188%*%*
H3: Technostress creators - > User performance —0.202%%* —0.292%%** —0.314%%%*
H4: User satisfaction - > User performance 0.591%** 0.581%** 0.568#%*%*
H5: Mindfulness - > Job satisfaction 0.096* - 0.113%%*
H6: Mindfulness - > Technostress creators —0.261%%* - —0.153%%*
H7: IT mindfulness - > User satisfaction - 0.451%** 0.446%%*
HS: IT mindfulness - > Technostress creators - —0.555%%%* —0.531%#**
HO: Job satisfaction - > User performance 0.034NS 0.012NS 0.010NS
H10: User satisfaction - > Job satisfaction 0.298%#** 0.313%** 0.297%#%*

*##* p<0.001, ** p<0.05, * p<0.1, NS

medoids until it reaches medoids with stabilized loca-
tions. Ultimately, the PAM algorithm aims to minimize
the absolute distance between the data points and the
medoids. PAM method requires the number of clusters
(K) to be determined before running the clustering algo-
rithms. Thus, in order to determine the optimal number
of clusters K, the elbow method can be used (Othata &
Pantaragphong, 2017; Kodinariya & Makwana, 2013).
The idea here is to run the cluster analysis several times
(starting from K=2 to K=15), and to calculate the cost
of training the model, namely total Within-cluster Sum
of Square (WSS). Then, by plotting the curve for WSS
values against the number of clusters (K) as displayed in
the sample curve in Fig. 4, it can be noticed that the WSS
curve goes down rapidly until reaching an elbow point
where K =4, and then it starts to change very slowly. The
bend point represents the approximate optimal number
of clusters.

Assessing the Optimal Number of Clusters with the Elbow Method

400
1

200
1
/

Within groups sum of squares

Number of Clusters

Fig.4 WSS curve — optimal number of clusters
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Figure 5 depicts the 4 resulting clusters. The characteris-
tics of these clusters are as follows:

e Cluster 1 (red) represents a group characterized as indi-
viduals with a low degree of mindfulness and high degree
IT mindfulness.

e Cluster 2 (green) represents the most mindful group,
characterized by individuals having a high degree of
mindfulness and a very high degree of IT mindfulness.

e Cluster 3 (turquoise) represents a group exhibiting a very
high degree of mindfulness but medium degree of IT
mindfulness.

e Cluster 4 (purple) represents the least mindful group,
showing only average levels of mindfulness and I'T mind-
fulness.

Table 22 lists summary of the statistics resulting from the
cluster analysis.

Cluster plot

cluster
...... - o4

ITMindfuiness

2
IE
4

Mindfulness

Fig.5 Clusters plot
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Table 22 Summary of clusters
statistics

Cluster Variable n Mean St.d median min max skew  kurtosis se

1 Mindfulness 165 4.06 031 4.07 333 453 -035 -1.01 0.02
1 IT Mindfulness 165 4.04 024 4.00 350 450 -0.19 -0.33 0.02
1 End Use Performance 165 4.11 0.39 4.14 2.57 5.00 -0.37 0.54 0.03
1 Job Satisfaction 165 329 033 333 2.00 4.00 -0.75 1.00 0.03
1 End User Satisfaction 165 373 036 3.75 275 475 -042 048 0.03
1 Technostress 165 281 036 2.76 1.50 3.83 0.10 095 0.03
1 Gender 165 140 049 1.00 1.00 2.00 040 -—1.85 0.04
1 Age 165 237 0.83 2.00 1.00 5.00 137 2.05 0.06
1 Education 165 3.53 0.77 3.00 1.00 6.00 0.15 1.24 0.06
1 Total work experience 165 224 095 2.00 1.00 4.00 0.43 —0.72 0.07
1 Current work experience 165 1.57 0.71 1.00 1.00 4.00 1.03 046 0.05
1 IT usage 165 286 043 3.00 1.00 3.00 -3.06 8.84 0.03
2 Mindfulness 131 433 048 433 3.07 527 -045 -0.01 0.04
2 IT Mindfulness 131 472 021 475 425 500 -0.01 -1.04 0.02
2 End Use Performance 131 443 043 443 329 500 -0.21 -0.77 0.04
2 Job Satisfaction 131 323 041 333 2.00 4.67 -037 1.19 0.04
2 End User Satisfaction 131 395 0.56 4.00 125 5.00 -0.58 3.03 0.05
2 Technostress 131 277 046 277 1.35 3.82 -0.62 1.21 0.04
2 Gender 131 140 049 1.00 1.00 2.00 0.41 -1.85 0.04
2 Age 131 256 099 2.00 1.00 6.00 0.87 0.64 0.09
2 Education 131 3.63 0.87 4.00 1.00 6.00 036 0.31 0.08
2 Total work experience 131 247 1.09 2.00 1.00 4.00 0.10 -1.31 0.09
2 Current work experience 131 1.58  0.89 1.00 1.00 4.00 1.49 1.28 0.08
2 IT usage 131 295 022 3.00 2.00 3.00 -396 13.80 0.02
3 Mindfulness 99 463 038 4.60 393 560 039 -0.15 0.04
3 IT Mindfulness 99 344 048 3.50 2.00 425 -1.11 1.07 0.05
3 End User Performance 99 393 046 4.00 2.86 5.00 0.10 0.13 0.05
3 Job Satisfaction 99 320 043 333 1.33 5.00 -0.57 5.36 0.04
3 End User Satisfaction 99 358 050 3.50 225 5.00 029 0.18 0.05
3 Technostress 99 281 042 283 1.72 3.86 0.10 -0.56 0.04
3 Gender 99 153 050 2.00 1.00 2.00 -0.14 -2.00 0.05
3 Age 99 276 133 3.00 1.00 6.00 049  -0.58 0.13
3 Education 99 346 099 3.00 1.00 6.00 -0.25 0.16 0.10
3 Total work experience 99 2,65 1.23 3.00 1.00 4.00 -0.19 -1.58 0.12
3 Current work experience 99  1.77  0.96 1.00 1.00 4.00 1.00 -0.12 0.10
3 IT usage 99 262 0.56 3.00 1.00 3.00 -1.16 0.32 0.06
4 Mindfulness 105 3.12 046 3.20 1.80 3.87 -0.60 -0.20 0.04
4 IT Mindfulness 105 346 0.86 3.50 1.00 5.00 -0.80 0.86 0.08
4 End User Performance 105 3.81 0.70 3.86 1.00 5.00 -0.97 3.11 0.07
4 Job Satisfaction 105 3.14 040 333 1.67 4.00 -1.07 2.29 0.04
4 End User Satisfaction 105 356 0.62 3.50 1.50 5.00 -0.46 0.92 0.06
4 Technostress 105 292 057 297 1.24 453 -0.07 0.21 0.06
4 Gender 105 1.62 049 2.00 1.00 2.00 -047 -1.79 0.05
4 Age 105 258 1.16 2.00 1.00 6.00 0.64 -0.16 0.11
4 Education 105 371 1.02 4.00 1.00 6.00 -0.41 0.1 0.10
4 Total work experience 105 237 124 2.00 1.00 4.00 0.21 -1.59 0.12
4 Current work experience 105 1.67  0.98 1.00 1.00 4.00 1.16 0.00 0.09
4 IT usage 105 264 0.60 3.00 1.00 3.00 -1.46 1.01 0.06
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