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  INTRODUCTION
From work-related stress to the concept of techno-
stress 
Work-related stress represents one of the greatest risks 
for safety and health at work with detrimental conse-
quences for individuals and organizations (Hassard, 
Teoh, Visockaite, Dewe, & Cox, 2018; van der Molen, 
Nieuwenhuijsen, Frings-Dresen, & de Groene, 2020). 
The available data at the European level display an 
alarming picture in which 25% of workers work under 
pressure most of the time (Eurofound & EU-OSHA, 
2014). The literature highlights several factors capable 
of eliciting a negative response defined as stressors, 
such as workload, the degree of flexibility, interper-
sonal relationships, the role within the organization, 
the boundaries between work and private life and the 
level of job insecurity, just to name a few (Interna-
tional Labour Organization (ILO), 2016). These cha-
racteristics are not static and change over time putting 
pressure on workers for successful adaptation. In this 
sense, the progressive digitalization of the world of 
work represents one of the greatest examples (Interna-

tional Labour Organization (ILO), 2018). In Europe 
alone, the ICT sector accounts for around 4% of gross 
domestic product (GDP) and is responsible for one 
third of the increase in overall industrial production 
(European Commission (EC), 2016). In this regard, 
the European Union is sponsoring several initiatives 
in order to increase digital competitiveness and lead 
to the creation of a Gigabit Society capable of guaran-
teeing Europe a leading position, as established in the 
Connectivity Targets (European Parliament & Euro-
pean Parliament Think Tank, 2017). On the one side, 
ICTs represent one of the major drivers of economic 
growth and collective evolution. The use of technolo-
gy as a strategic variable breaks down communication 
barriers, improves processes, guarantees a continuous 
flow of data, contributes to innovation thanks to direct 
access to information and reduces costs (Tarafdar, Tu, 
Ragu-Nathan, & Ragu-Nathan, 2007; Wang, Shu, & 
Tu, 2008). On the other hand, in accordance with the 
new line of research focused on technostress, the use 
of technology modifies and / or further worsens the 
effect of traditional psychosocial risks while creating 
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ABSTRACT
Information and communication technologies (ICT) represent one of the major drivers of economic growth and 
collective evolution, with positive repercussions on the world of labor. Despite several benefits, technology is sub-
stantially altering the nature and organization of work, posing possible psychosocial, organizational and ergonomic 
risks as outlined by the European Agency for Safety and Health at Work (EU-OSHA) and current strategic documents 
of the European Commission. The novel COVID-19 pandemic has further accentuated the burden of the use of ICT, 
emphasizing the importance of occupational safety and health practices. Nevertheless, the topic of digital stress is 
not yet carefully considered in the Italian context. The purpose of this exploratory study is to create a new psycho-
metric tool aimed at investigating the key dimensions of technostress. In particular, the psychometric properties of 
each scale (reliability and dimensionality) were preliminarily analyzed. The spread of ICT modifies the character-
istics of traditional stressors (e.g. job demands) while contributing to the spread of new stressors (e.g. privacy and 
pervasiveness), leading to what is called “technostress”. Since the first definition of technostress introduced by Brod 
(1984), the construct has been operationalized according to different perspectives and is now consensually reco-
gnized as a major threat to the health of workers. For the realization of the items and the identification of the areas 
of investigation, the concepts of stress, work-related stress and technostress were examined together with the main 
theoretical models and pre-existing psychometric tools. The items belonging to each dimension were then generated 
according to a deductive path. The qualitative analyses regarding content validity led to a total of 80 items and 15 
scales (usefulness/usability, reliability, technology self-efficacy, role, multitasking, job control, job demands, pace of 
change, pervasiveness/work- life balance, privacy/monitoring, employability, supervisor support, colleague support, 
involvement and training) which were administered to a sample of 235 subjects. Reliability analyses and exploratory 
factor analyses (EFA) (principal axis factoring (PAF) with suppression of factor loadings below 0.30 and promax 
rotation) were performed for each scale. The internal consistency analyses showed values ranging from fairly good 
(α = 0.60) to excellent (α = 0.88) depending on the scale, providing encouraging results for a future in-depth analysis 
of the instrument. The exploratory factor analyses provided good initial results, yielding to a two-factor solution only 
in the case of the “multitasking” scale. Given the exploratory nature of the study, the validation process was limited 
to the analysis of reliability and dimensionality. Future studies will need to further analyze the structure of the scales 
in order to identify which model best represents the constructs, using confirmatory factor analysis (CFA) methods to 
evaluate the goodness of this version. The practical implications concern the creation of specific policies at company, 
sectoral and national level with a focus on an advanced workplace risk assessment. Once validated, the questionnaire 
could be used for tailor-made organizational diagnoses and targeted interventions.
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new sources of stress (EU-OSHA, 2018; La Torre, 
Esposito, Sciarra, & Chiappetta, 2019). In addition, 
the new COVID-19 pandemic has further accentuat-
ed the burden of using ICT, underlining the need for 
continuous monitoring of work-related factors. For 
example, data from the Italian Ministry of Labor and 
Social Policies indicate that in April 2020 there were 
1,827,792 remote workers and of these, 1,606,617 had 
started working remotely after the COVID-19 outbre-
ak (Ministero del Lavoro e delle Politiche Sociali, 
2020). The term Technostress (TS) was introduced by 
Brod (Brod, 1984) to identify the “inability to adapt 
or cope with new computer technologies in a healthy 
manner”. To date, it is widely demonstrated that the 
negative effects of technostress involve symptomat-
ic manifestations such as heart problems, increased 
blood pressure, increased cortisol levels, decreased 
heart rate variability (HRV), mood changes, immune 
system changes, burnout, job dissatisfaction, fatigue, 
decreased productivity, concentration problems, role 
stress, absenteeism and turnover (Ragu-Nathan, Ta-
rafdar, Ragu-Nathan, & Tu, 2008; Riedl, Kinder-
mann, Auinger, & Javor, 2012, 2013; Tarafdar et al., 
2007)as computers, the Internet, and mobile phones 
pervade almost every corner of life, the impact of In-
formation and Communication Technologies (ICT.

The characteristics involved in the experience of te-
chnostress: technostressors and moderators 
In order to analyze the phenomenon of technostress it 
is important to underline that it is not the technology 
itself that is stressful, but rather some aspects and 
characteristics relating to its use. These same charac-
teristics are part of the theoretical models of the refer-
ence literature and form the basis of pre-existing psy-
chometric tools, such as the transactional model of 
Ragu-Nathan et al., (Ragu-Nathan et al., 2008) the 
model based on the Person-Environment fit by 
Ayyagari et al., (Ayyagari, Grover, & Purvis, 2011) or 
the model by Salanova et al., (Salanova, Llorens, & 
Cifre, 2013) which is based on the RED framework 
(resources-demands-experiences). For example, the 
mere fact of having a large amount of data in real time 
and a perpetual flow of information creates the expec-
tation of having to perform activities according to 
tight deadlines, thus generating high productivity ex-
pectations that workers are not always able to cope 
with. This leads to phenomena defined as “data smog” 
“information overload” or “Information Fatigue Syn-
drome (IFS)” (Lewis, 1996; Weil & Rosen, 1997). In 
this regard, the results of a research conducted in 5 
countries suggest that 74% of managers are subjected 
to stress due to information overload (Klausegger, 
Sinkovics, & “Joy” Zou, 2007). The information of-
ten comes from different external and internal sources 
(e.g., e-mail, virtual applications, smartphones) and 
workers have to simultaneously perform tasks of dif-
ferent nature that result in “continuous partial atten-
tion” and excessive multitasking (Marulanda-Carter 
& Jackson, 2012; Weil & Rosen, 1997). In this regard, 
Dabbish and Kraut (Dabbish & Kraut, 2006) use the 
term “email overload” to define the overload caused 
by receiving and sending emails. Similarly, the find-
ings of Jackson and colleagues (Jackson, Dawson, & 
Wilson, 2003) suggest that employees feel compelled 
to respond to messages and therefore stop their cur-
rent activities. The availability of information from 

different channels also implies a greater level of am-
biguity about which tasks should be given priority. 
For example, the research of Tarafdar and colleagues 
(Tarafdar et al., 2007) conducted on a sample of 233 
employees showed a direct association between tech-
nostress and role stress. Likewise, role ambiguity and 
role conflict can arise if specific learning opportuni-
ties are not provided (training dimension) and if the 
pace of change is too high (Ayyagari et al., 2011; La 
Torre et al., 2019). Evidence shows that this fast pace 
is a highly stressful experience that can lead to a form 
of “technology fatigue” (Day, Paquet, Scott, & Ham-
bley, 2012; Sami & Pangannaiah, 2006; Weil & Ros-
en, 1997). There is in fact a discrepancy between the 
speed of changes and the adjustment process of indi-
viduals, so that employees are unable to keep up with 
the new versions released, the new systems imple-
mented and the technologies used (Brod, 1984; Chil-
ton, Hardgrave, & Armstrong, 2005). Furthermore, 
thanks to the use of technology, the spatial and tempo-
ral structure is much more fluid, individuals can work 
outside standard office hours and outside company 
premises, be available even on vacation, send and re-
ceive communications thanks to the use of smart-
phones, tablets and laptops. The need to be continu-
ously available can result in the inability to interrupt 
activities and workaholic phenomena such as Inabili-
ty to Switch Off (ITSO) and Fear Of Missing Out 
(FOMO), or the fear of losing job requests and im-
portant messages even if these do not fall within the 
established schedules (Gaudioso, 2015; Salanova et 
al., 2013). For example, research by Duxbury and col-
leagues (Duxbury, Higgins, Smart, & Stevenson, 
2014) analyzed the use of BlackBerry smartphones in 
a sample of 25 workers through a longitudinal study. 
The results of the analyzes identified a group (13 sub-
jects) defined as “struggling segmentors” who used 
their devices 24/7 and felt obliged to do so by their 
company. The constant use of ICT also involves a vir-
tualization of social relations which are the basis of 
the entire socialization process that builds the sense of 
organizational identification (Liao, 2017; Rhoads, 
2010; Wiesenfeld, Raghuram, & Garud, 2001). Com-
munications mediated by electronic devices can de-
crease the ability of individuals to interact with others 
and their level of empathy (Lyon, 1985), creating a 
“depersonalized” work environment in which the 
construction of social sense is undermined (Ayyagari 
et al., 2011) and which is often associated with lower 
levels of trust between supervisor and employees, 
lower levels of job satisfaction, greater conflicts, a 
sense of isolation and greater levels of stress (Day et 
al., 2012; Golden, Veiga, & Dino, 2008). Other sourc-
es of technostress identified in the literature concern 
the electronic monitoring of employee activities and 
the level of reliability of systems and devices (e.g., 
crashes, malfunctions) (Ayyagari et al., 2011; Day et 
al., 2012; Hudiburg, 1995; McNall & Stanton, 2011). 
Despite the possible benefits, electronic monitoring 
can be negatively perceived by employees, leading to 
feelings of violation. Evidence shows that constant 
supervision is a highly stressful experience associated 
with less job satisfaction and less organizational com-
mitment (Day et al., 2012; Wells, Moorman, & Wer-
ner, 2007) while in the event of malfunctions the 
worker is forced to perform the task again and devel-
ops the fear of future problems, leading to feelings of 
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Area 
of investigation Definition Support from pre-existing 

literature

Usefulness The employee’s perception of the usefulness 
of technologies in carrying out the job

(Ayyagari et al., 2011; Brod, 1984; Davis, 1989; 
Sami & Pangannaiah, 2006; Weil & Rosen, 1997).

Usability The level of ease perceived by the employee 
in learning and using technologies

(Ayyagari et al., 2011; Brod, 1984; Davis, 1989; 
Sami & Pangannaiah, 2006; Weil & Rosen, 1997).

Reliability
The trust that the employee places in the cor-
rect functioning of technologies and in the 
absence of malfunctions

(Ayyagari et al., 2011; Brod, 1984; Butler & Gray, 
2006; Day et al., 2012; Day, Scott, & Kevin Kello-
way, 2010; Hudiburg, 1995; O’Driscoll et al., 2010).

Technological 
self-efficacy

The degree of competence perceived by the 
employees in the use of technologies

(D. Compeau et al., 1999; D. R. Compeau & Hig-
gins, 1995a, 1995b; Salanova et al., 2013; Shu, Tu, 
& Wang, 2011).

Role

The degree of clarity perceived by the em-
ployee about the responsibilities and duties 
related to the use of technologies in carrying 
out job tasks

(Ayyagari et al., 2011; Giorgi, Arcangeli, & Cupelli, 
2012; Ragu-Nathan et al., 2008; Rangarajan, Jones, 
& Chin, 2005; Tarafdar et al., 2007).

Multitasking

The degree to which the use of technologies 
involves processing different information, 
following multiple tasks simultaneously and 
interrupting the main work activities

(Gaudioso, 2015; Mark, Voida, & Cardello, 2012; 
Marulanda-Carter & Jackson, 2012; Ragu-Nathan et 
al., 2008; Tarafdar et al., 2007, 2010; Weil & Rosen, 
1997)2012; Ragu-Nathan et al., 2008; Tarafdar et al., 
2007, 2010; Weil & Rosen, 1997.

Job control The level of autonomy experienced in the use 
of technologies at work

(Day et al., 2012, 2010; Giorgi et al., 2012; Kari-
mikia, Singh, & Joseph, 2020; Kraan et al., 2014; 
O’Driscoll et al., 2010; Ragu-Nathan et al., 2008).

Job demands 
The perception of increased pressure and 
workload due to the use of technology in the 
workplace

(Chesley, 2010; Day et al., 2012, 2010; Klausegger 
et al., 2007; Lewis, 1996; Ragu-Nathan et al., 2008; 
Tarafdar et al., 2007; Weil & Rosen, 1997). 

Pace of change 

The perception of the speed of ICT-related 
changes and the consequent perception of 
not having adequate skills combined with the 
pressure for updates

(Arnetz & Wiholm, 1997; Ayyagari et al., 2011; Brod, 
1984; Chilton et al., 2005; Day et al., 2012, 2010; 
Sami & Pangannaiah, 2006; Weil & Rosen, 1997). 

Pervasiveness/
Work-life ba-
lance 

The perception of always being connected to 
work even outside standard hours and blur-
red home-work boundaries due to the use of 
technologies

(Ayyagari et al., 2011; Day et al., 2012, 2010; Dux-
bury et al., 2014; Jacukowicz & Merecz-Kot, 2020; 
Nam, 2014; Ragu-Nathan et al., 2008)2020; Nam, 
2014; Ragu-Nathan et al., 2008.

Privacy/moni-
toring

The perception that employees have of the 
traceability of their work activity due to ICT 
and the related compromise of privacy

(Ayyagari et al., 2011; Day et al., 2012, 2010; McNall 
& Stanton, 2011; Weil & Rosen, 1997; Wells et al., 
2007).  

Employability 
The degree to which employees perceive that 
they do not have adequate technology skills 
and think that their future job may be at risk

(Ayyagari et al., 2011; Brougham & Haar, 2020; Gar-
rido, Sullivan, & Gordon, 2010; Giorgi et al., 2012; 
Giorgi, Arcangeli, Mucci, & Cupelli, 2015; Korunka, 
Weiss, Huemer, & Karetta, 1995; Ragu-Nathan et al., 
2008; Tarafdar et al., 2010).  

Supervisor sup-
port 

The degree to which the employee perceives 
the relationship with the supervisor as pre-
dominantly virtual, with fewer opportunities 
for face-to-face interactions, direct feedback 
and support

(Day et al., 2012, 2010; Golden et al., 2008; Liao, 
2017; Lyon, 1985; Rhoads, 2010; Staples, 2001; 
Vayre & Pignault, 2014; Wiesenfeld et al., 2001).

Colleague sup-
port  

The degree to which the employee perceives 
the relationship with colleagues as predomi-
nantly virtual, with fewer opportunities for 
faceto-face interactions, direct feedback and 
support

(Day et al., 2012, 2010; Golden et al., 2008; Liao, 
2017; Lyon, 1985; Rhoads, 2010; Staples, 2001, 
2001; Vayre & Pignault, 2014; Wiesenfeld et al., 
2001). 

Involvement  

The degree to which employees receive infor-
mation about the benefits of the technologies, 
the changes that will be implemented and the 
level of their involvement in the process

((Brod, 1984; Day et al., 2012, 2010; Mckeen & Gui-
maraes, 1997; Parsons, Liden, O’Connor, & Nagao, 
1991; Ragu-Nathan et al., 2008; Tarafdar et al., 2010).  

Training  

The level of training provided for the use of 
new technologies (e.g. software and hardwa-
re) together with the presence of specific op-
portunities and adequate time for learning

(Beas & Salanova, 2006; Day et al., 2012, 2010; 
Marler et al., 2006; Ragu-Nathan et al., 2008; Taraf-
dar et al., 2007). 

Tab. 1 - Areas of investigation, related definitions and support from pre-existing literature
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frustration and stress (Ayyagari et al., 2011; 
O’Driscoll, Brough, Timms, & Sawang, 2010). On a 
professional level, employees may consider their 
skills as inadequate with respect to technological in-
novations, leading to perceptions of unemployment 
and economic stressors. For example, the data sug-
gests that 1/3 of currently existing jobs will be re-
placed by Smart Technology, Artificial Intelligence, 
Robotics and Algorithms (STARA) (Frey & Osborne, 
2017) by 2025 and that we are living in “an era of 
technological unemployment” (Peters, 2017). A re-
cent study (Brougham & Haar, 2020) conducted on a 
sample of 1516 workers in three countries (United 
States, Australia and New Zealand) showed that the 
perceived danger of technological destruction is posi-
tively associated with job insecurity and turnover in-
tentions. The literature also highlights some factors 
that can moderate the negative effect of technology 
including: the level of training provided to cope with 
the changes introduced and the involvement of users 
in the design and implementation phases (Ragu-Na-
than et al., 2008; Tarafdar et al., 2007; Tarafdar, Tu, & 
Ragu-Nathan, 2010), perceived usefulness and us-
ability (part of the literature on the acceptance and 
adoption of technology) (Ayyagari et al., 2011; Davis, 
1989) and the perceived ability in the use of ICT (con-
struct of technological self-efficacy) (D. Compeau, 
Higgins, & Huff, 1999). In this regard, the research by 
Tarafdar and colleagues (Tarafdar et al., 2010) shows 
that employee involvement increases satisfaction in 
the use of technological systems and decreases tech-
nostress while employee training has a dual purpose: 
to increase the specific technical skills for a given 
technology and positively change attitudes and per-
ceptions towards it (Marler, Liang, & Dulebohn, 
2006). For example, several studies suggest that there 
is a negative association between technological skills 
and technostress levels and that employees with ade-
quate training (e.g. at least 8 hours) show lower levels 
of stress, strain and dissatisfaction (Korunka & Vi-
touch, 1999; Ragu-Nathan et al., 2008). Regarding 
perceived usefulness and usability, following the P-E 
perspective, employees who do not perceive the use-
fulness of technologies and believe they can do their 
work in different ways may have a greater perception 
of the workload. Likewise, if employees view tech-
nologies as complex, any work related to the use of 
that technology will be perceived as more challenging 
(Ayyagari et al., 2011). Finally, analyzing the concept 
of self-efficacy, the evidence suggests an association 
with a positive attitude towards computers (Venkatesh 
& Davis, 1996), greater adaptation accompanied by 
less reluctance towards ICT-related changes (Ellen, 
Bearden, & Sharma, 1991) and greater motivation to 
persist (Deng, Doll, & Truong, 2004).

Development of the theoretical model
The main purpose of this research is to preliminarily 
test a new psychometric tool aimed at assessing stress 
related to ICT in the workplace. To achieve this goal 
and therefore to devise the dimensions and items of 
the questionnaire, it is necessary to extrapolate the 
crucial areas of the individual-technology relation-
ship. This process can be accomplished by reviewing 
the literature and previous measurement tools (Strein-
er, Norman, & Cairney, 2015). Therefore, on the basis 
of a careful review of the available studies, the main 

characteristics of ICT involved in the experience of 
technostress were identified (recurring concepts in the 
literature). These characteristics were then grouped 
on the basis of their conceptual similarity and previ-
ous empirical results into 15 dimensions that form the 
sub-scales of the questionnaire. In addition, the Stress 
Questionnaire (Giorgi, Arcangeli, & Cupelli, 2013; 
Mucci et al., 2015) was used as a starting point for 
the transposition of traditional stressors in the context 
of digital stress. Table 1 shows the definitions of the 
different technological characteristics and the support 
received from previous research.

  MATERIALS AND METHODS  
Questionnaire design and item development 
For the development of the questionnaire scales, 
the guidelines suggested by the literature (DeVellis, 
2012; Streiner et al., 2015) were followed through 
the following steps: establish the purpose of the sca-
les, create the respective items, choose the type of 
response format and evaluate content validity. The 
items (written in Italian) were generated with the aim 
of adequately representing the pivotal dimensions of 
technostress. Both positive and negative items were 
used in the construction of the scales. The items were 
then reverse-coded for statistical analysis purposes, 
thus obtaining correctly computable data. Regarding 
the response format, we used a 5-point Likert scale 
with the following response options: 1) totally dis-
agree, 2) disagree, 3) neither agree nor disagree, 4) 
agree, 5) totally agree. This whole process led to the 
formulation of 82 items which were then subjected 
to critical analysis by a group of experts, academics 
and psychology students in order to evaluate content 
validity (Streiner et al., 2015). The aim was to eva-
luate the relevance of the items with respect to the 
constructs investigated. Furthermore, judgments were 
also collected about the linguistic aspect of the items 
(e.g. ease of understanding, ambiguity). 

Data collection 
The data come from a convenience sample consisting 
of two subsamples. The first sample (hereafter sam-
ple 1) includes 104 subjects while the second sample 
(hereafter sample 2) includes 131 subjects for a total 
of 235 participants. Sample 1 includes workers be-
longing to a company in the insurance sector. Data 
collection was conducted from January 1, 2020 to Ja-
nuary 31, 2020 by means of self-administered paper 
questionnaires that were collected 30 days after their 
distribution. Participation took place on a voluntary 
and anonymous basis. Of the 194 questionnaires ini-
tially distributed, 104 questionnaires were found to 
be valid, thus showing a response rate of 53.6%. For 
sample 2, data collection was conducted from April 
17, 2020 to August 4, 2020 through the Google Sur-
vey platform. Selection criteria included being over 
the age of 18 and being a worker (public or priva-
te sector, employed or self-employed). Participation 
took place on a voluntary and anonymous basis. The 
format included a first page in which the objectives of 
the research were explained and in which the infor-
mation on the use of data for statistical/scientific pur-
poses was made explicit. The informed consent of the 
participants was obtained through the same page. In 
order to complete the questionnaire, it was necessary 
to answer each item, hence there are no missing data. 
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The following socio-demographic information were 
also collected for both samples: gender, age, type of 
contract and length of service. 

Experimental design and statistical analysis
All analyzes were performed using the Statistical 
Package for the Social Sciences (SPSS) software 
version 20.0 (IBM, 2011). The analysis process fol-
lowed various steps: missing data analysis, descripti-
ve analysis, reliability analysis and factorial structure 
analysis. Missing data in sample 1 were filled in with 
the series mean and specific items were reverse-coded 
for the whole sample. After analyzing the characte-
ristics of the sample (considered as categorical va-
riables), reliability analyzes were performed for each 
subscale, grouping the items according to the dimen-
sions conceptually traced a priori. This provided an 
initial idea of the performance of the scales (Parasur-
aman, Zeithaml, & Malhotra, 2005). Reliability tests 
were performed using Cronbach’s alpha coefficients 
as indicators of internal consistency (DeVellis, 2012).  
(De Vellis, 2012). Desirable values vary between 0.70 
and 0.90 although the literature also accepts values 
close to 0.60 (Hair, 2006).  Especially by virtue of the 
exploratory nature of the study, in this case we consi-
dered acceptable values close to 0.60. The “Cronba-
ch’s alpha if item deleted” values and the item-total 
correlation were also analyzed. The values of the 
item-total correlation should be above 0.30 (Kline, 
1986).  In addition, Pearson’s product-moment cor-
relation matrices were examined for items with low 
correlations. Following this step, the items whose di-
sappearance improved the reliability coefficients were 

eliminated and both the alpha coefficients and the 
correlation matrices were recalculated. Despite strong 
and elaborate theoretical premises, we continued by 
carrying out an exploratory factor analysis (EFA) to 
highlight without coercion the natural pattern of the 
data (Fabrigar, Wegener, MacCallum, & Strahan, 
1999). EFA can be conducted to provide a basis for 
subsequent confirmatory factor analysis (CFA), both 
of which are based on the common factor model and 
analyzes can be conducted concurrently by randomly 
splitting the sample in two. However, given the rela-
tively small sample size and exploratory nature of the 
study it was decided not to split the observations and 
not to perform the CFA at this stage. First, data were 
screened to analyze factorability, i.e. the presence of a 
substantial number of significant relationships betwe-
en the items. Pearson’s product-moment correlation 
coefficient values should be at least 0.30 and no more 
than 0.80 to avoid multicollinearity (Field, 2009). In 
addition, values from Barlett’s test for sphericity and 
the Kaiser-Meyer-Olkin measure of sampling ade-
quacy (KMO) were analyzed. For the Barlett’s test, 
values of the significance level lower than 0.05 indi-
cate suitable data while for the KMO the minimum 
acceptable value is 0.50 (Kaiser, 1974; Tabachnick & 
Fidell, 1996). Regarding communalities, there is still 
no unanimous agreement on what is the degree of va-
riance in common required to maintain a variable. For 
example, Fullagar (Fullagar, 1986) and Child (Child, 
2006) suggest a threshold value of 0.20. To determi-
ne the number of factors to include, the criteria used 
were the Kaiser criterion with eigenvalues greater 
than 1 (Gorsuch, 1988) and the Scree test (Cattell, 

Population Cha-
racteristics

Sample 1
      N                   % 

Sample 2 
     N                    %

Full Sample  
     N                 %

Gender

Male    70                67.3    42                32.1    112             47.7
Female    34                32.7    89                67.9    123             52.3

Age     

< 45 years    45                 43.3    84                 64.1    129             54.9
45-60 years    45                 43.3    20                 15.3     65              27.7
>  60 years    14                 13.5    27                 20.6     41              17.4

Type of Contract 

Open-ended c.    94                 92.2    61                   6.6    155             66.5
Fixed-term c.     2                    2    12                   9.2      14               6
Collaboration     4                    3.9    21                 16      25             10.7        
Other     2                    2    37                 28.2      39             16.7

Length of service

< 10 years   17                  16.3    79                 60.3      96             40.9
> 10 years   87                  83.7    52                 39.7     139             59.1

Tab. 2 - Characteristics of the study population stratified by sample
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1966).  Finally, the interpretation of the factors was 
based on the factor pattern matrix coefficients for 
which the pattern coefficients or “loadings” should be 
at least 0.30, the rule of at least three variables per 
factor and the critical consideration of possible under-
lying theoretical constructs (Field, 2009).

  RESULTS 
The first qualitative analyzes on the content validity 
provided adequate results. The group of experts / ac-
ademics evaluated the items as representative of the 
constructs and linguistically understandable. Follow-
ing their judgments, two items (TQ81, TQ82) were 
eliminated for a total of 80 items that were adminis-
tered to the sample of 235 subjects. 
In the overall sample consisting of 235 subjects, ma-
les accounted for 47.7% while the percentage of fe-
males was 52.3%. Most of the subjects were under 
the age of 45 (59.4%) and had an open-ended con-
tract (66.5%). As regards length of service, 59.1% of 
subjects have been working for more than 10 years. 
The demographic characteristics, stratified by sample, 
are presented in Table 2

The results show Cronbach’s alpha values ranging 
from fair to excellent depending on the scale. In some 
cases, those items that allowed an improvement in the 
internal consistency value were eliminated, obtaining 
a range of reliability values that oscillates between α 
= 0.60 and α = 0.88 (usefulness/usability α = 0.79, re-
liability α = 0.66, technological self-efficacy α = 0.75, 
role α = 0.81, multitasking α = 61, job control α = 
0.75, job demands α = 0.88, pace of change α = 0.60, 
pervasiveness/WLB α = 0.88, privacy/monitoring α = 
0.66, employability α = 0.723, supervisor support α 
= 0.81, colleague support α = 0.80, employment α = 
0.75, training α =0.87). All item-total correlation va-
lues exceeded the 0.30 threshold and inspection of the 

correlation matrices revealed that all coefficients were 
significant (p < 0.001; p < 0.05). The communalities 
were all above 0.20 except in the case of some val-
ues slightly below the threshold (TQ24 = .183, TQ2 = 
.168). For all scales, the KMO sample adequacy test 
showed values above the recommended threshold of 
0.50 and the Barlett sphericity test was significant (p 
<0,001). Kaiser’s criterion of eigenvalues greater than 
1 and the Scree plot test yielded a one-factor solu-
tion capable of explaining at least 50% of the vari-
ance with at least three variables with factor loadings 
≥ 30 for all scales (usefulness/usability 55.36%, re-
liability 49.67%, technological self-efficacy 57.77%, 
role 64.00%, job control 66.95%, job demands 
54.54%, pace of change 56.37%, pervasiveness/WLB 
62.54%, privacy/monitoring 60.13%, employability 
54.93%, supervisor support 57.20%, colleague sup-
port 56.21%, employment 67.08%, training 65.81%) 
except in the case of the multitasking scale for which 
the analyzes yielded a two-factor solution. Given the 
lack of 3 items with factor loadings ≥ 30 for factor 
2, exploratory factor analyzes were re-run with only 
3 items of factor 1. The results yielded a one-factor 
solution representing 56.69% of the variance. 
Cronbach’s alpha values mean and standard devia-
tion, and the results of the exploratory factor analysis 
for the sub-scales are shown in Table 3.2. 

 DISCUSSION 
IICTs are shaping our relationship with reality and 
this inevitably implies profound transformations in 
the world of work. The fourth industrial revolution 
has enabled companies to achieve numerous positive 
results: cost efficiency, real-time information, instant 
collaborations, uninterrupted data flow, improvement 
of business and strategic processes (International La-
bour Organization (ILO), 2018). As suggested by the 
EU-OSHA report (EU-OSHA, 2018) and other inter-

Scale N° 
Items Mean SD  Cronbach ‘s α Eigenvalues

Percentage 
of variance 
explained

Usefulness/usability 5 11.73 3.62 .79 2.768 55.36%
Reliability 4 9.56 2.74 .66 1.987 49.67%
Technological self-efficacy 4 10.74 3.34 .75 2.311 57.77%
Role 4 9.48 3.00 .81 2.560 64.00%
Multitasking 3 8.18 2.43 .61 1.701 56.69%
Job control 3 8.58 2.43 .75 2.009 66.95%
Job demands 8 23.59 6.58 .88 4.364 54.54%
Pace of change 3 9.52 2.25 .60 1.691 56.37%
Pervasiveness/WLB 5 15.38 4.50 .85 3.127 62.54%
Privacy/Monitoring 3 9.75 2.47 .66 1.804 60.13% 
Employability 4 9.36 3.12 .72 2.197 54.93%
Supervisor support 5 14.83 4.06 .81 2.860 57.20%
Colleague support 5 14.39 4.12 .84 2.811 56.21%
Employability 3 9.21 2.50 .75 2.012 67.08%
Training 5 15.85 4.02 .87 3.921 65.81%

Tab. 3 - No. of items, mean, standard deviation, Cronbach’s alpha values, eigenvalues and percentage of variance ex-
plained for the sub-scales.
Note. N = 235. The extraction method was principal axis factoring with an oblique (Promax with Kaiser Normalization) 
rotation.
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national bodies (Eurofound & EU-OSHA, 2014; In-
ternational Labour Organization (ILO), 2018), some 
characteristics of ICTs may involve psychosocial, or-
ganizational and ergonomic risks if not properly man-
aged. This means that technology partially modifies 
the traditional stressors (e.g. job demands, role con-
flict and ambiguity, employability) of organizational 
research, while at the same time being responsible for 
new stressors (La Torre et al., 2019). For this reason, 
the aim of this study was to investigate the key dimen-
sions of technostress in light of work-related stress 
research in order to create and preliminarily evaluate 
a new questionnaire. In particular, the purpose of this 
exploratory study was to investigate the characteris-
tics and properties of the psychometric instrument, 
i.e. the reliability and dimensionality of each scale. To 
achieve this, a literature review was conducted from 
the beginning of the work-related stress research tra-
dition up to the spread and evolution of the concept 
of technostress starting from the 1980s, including de-
scription of technostressors, possible moderators and 
outcomes, the main previous theoretical models and 
pre-existing psychometric tools. Based on this pro-
cess, recurring concepts within technostress research 
were mapped and grouped in 15 key dimensions rep-
resenting the scales of the questionnaire. The items 
representative of each dimension were then generated 
according to a deductive path, paying particular at-
tention to their characteristics. The results of the in-
ternal consistency analyzes with the respective Cron-
bach’s alpha values and the results of the exploratory 
factor analyzes are encouraging and provide a good 
starting point for a future in-depth evaluation of the 
tool. Indeed, each scale showed fair to excellent reli-
ability, despite the pilot nature of the study. By spe-
cifically analyzing the results for each scale, overall 
satisfactory values are highlighted, albeit with slight 
differences. The results of the exploratory factor anal-
ysis for the “technological reliability” scale yield-
ed a one-factor solution representing 49.67% of the 
variance. Although the factors must explain at least 
50% of the variance in order to be maintained, this 
value appears to be only slightly below the threshold. 
Despite this, all four items had loadings greater than 
0.30 and therefore the solution exceeded the recom-
mended threshold of three items per factor. Future 
studies should investigate the structure of this partic-
ular scale to verify its properties. Only in the case of 
the multitasking scale, factor analysis yielded 2-fac-
tor solution, but factor 2 failed to meet the general 
requirement of at least 3 items with loadings greater 
than 0.30. For this reason, the factor was not main-
tained and the exploratory factor analysis was rerun 
with only the 3 items of factor 1. At this point, critical 
reasoning about the possible underlying constructs 
led to a number of considerations. Generally defined 
as carrying out several tasks and/or projects simul-
taneously (Appelbaum, Marchionni, & Fernandez, 
2008), multitasking involves both the processing of 
different information and the continuous interruptions 
of primary activities. The items of factor 2 referred to 
“checking lots of different information” and “follow-
ing multiple things at the same time” while items of 
factor 1 seem to refer more to frequent interruptions 
(e.g. “my activities are interrupted because of the use 
of technology” or “I am forced to neglect some tasks 
because new emails are always coming in”). For this 

reason, retained factor 1 could be named either more 
generally “multitasking” or “interruptions” to refer 
specifically to this aspect of digital multitasking. In 
conclusion, these results provide an interesting basis 
for subsequent studies. Furthermore, the results of 
exploratory factor analyzes supported the expected 
dimensionality (only the Multitasking scale yielded 
a two-factor structure). All the constructs analyzed 
contribute to the understanding of the phenomenon 
of technostress in the workplace, providing a specific 
interpretation of the implications of the technology. 
As already highlighted, the application of ICT has a 
significant impact on the entire production cycle, on 
the tools and equipment available, on the organiza-
tion and management of work (e.g., human resources 
[HR] practices), on organizational structures, on hier-
archical models and relationships, characteristics of 
the workforce (e.g. diversified and heterogeneous em-
ployees), knowledge and skills required. Workplaces 
are subject to intense changes from a technical (tasks 
and procedures) and social (management systems, 
roles and hierarchies) point of view (EU-OSHA, 
2018; European Commission (EC), 2016). Analyzing 
the characteristics of the content and context of work 
in the perspective of digital stress is of fundamental 
importance for the future of work, especially consid-
ering the changes expected in the post-COVID-19 
employment world (Buomprisco, Ricci, Perri, & De 
Sio, 2021). For example, in 2019 fewer than one in 
20 workers reported teleworking on a regular basis, 
while according to Eurofound’s COVID-19 survey, 
one third of EU workers started working from home 
after the pandemic (Sostero, Milasi, Hurley, Fernan-
dez-Macías, & Bisello, 2020). According to available 
forecasts, 40% of companies expect a hybrid and re-
mote work model for their employees in the future, 
highlighting the need to analyze new occupational 
risks such as technostress (Boston Consulting Group 
(BCG), 2020). Indeed, hybrid work represents one 
of the main challenges for occupational health and 
safety (OSH) professionals in terms of ergonomic 
factors (e.g. musculoskeletal disorders [MSD], visual 
fatigue, sedentary behavior) and psychosocial risks 
(technostress) (Broughton & Battaglini, 2021; Inter-
national Labour Organization (ILO), 2020). 

Limitations and future directions 
Despite all precautions, this study is not without lim-
itations. First, this study was based on a convenience 
sample. Due to the current COVID-19 pandemic, no 
companies were found to participate in the research 
after January 2020. Future research could use a more 
adequate sampling strategy to overcome the limita-
tions of this pilot study. Furthermore, the sample was 
relatively small, although it was an adequate size for 
pilot studies. Generally, 10/20% of the main sample 
can be considered adequate (Baker, 1994), however, 
the greater the size, the greater the precision of pa-
rameter estimates (Johanson & Brooks, 2010). The 
most important limit concerns the validation process 
itself, which for this study was limited to the anal-
ysis of reliability and the analysis of dimensionality 
through EFA. However, our results certainly provided 
an excellent basis for future research, which will have 
to employ confirmatory methods to better examine 
the factorial structure of the scales and analyze con-
struct validity (discriminant and convergent validity) 
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(Strauss & Smith, 2009). Furthermore, an interesting 
direction for subsequent research is the analysis of 
possible second order constructs, as in the Stress Que-
stionnaire (Giorgi et al., 2013).  

Practical Implications   
The rise of ICT and the spread of technostress under-
line the importance of the possible practical impli-
cations of OSH research. Once validated, the ques-
tionnaire could be used for tailor-made organizational 
diagnoses capable of providing a precise picture of 
corporate health thanks to the analysis of the scales 
and socio-demographic information. Some of the 
strategies proposed by EU-OSHA (EU-OSHA, 2018) 
to prevent the negative consequences of technology 
include the development of a code of conduct on di-
gitization, collaboration between academics, compa-
nies and governments to analyze the human aspect of 
technologies, the involvement of workers in the im-
plementation of technologies and an “advanced wor-
kplace risk assessment” to identify potential threats 
to health and well-being. As for progress in terms of 
policies, the open discussion on the technostress phe-

nomenon and the research carried out on the subject 
are bringing out a new legislative branch called the 
“right to disconnect” while already in 2007 the sen-
tence of the judge Raffaele Guariniello of the Turin 
prosecutor’s office recognized technostress as an oc-
cupational disease following an investigation in call 
centers (Chiappetta, 2017). The evaluation of techno-
stress is not yet explicitly contemplated by this decree 
even if the assessment of the “technostress risk” can 
and should be carried out in the light of this regulatory 
framework (Chiappetta, 2017; La Torre et al., 2019). 
Recently, Law number 61 of 6 May 2021, converting 
the Law Decree 30/2021 introduced an important 
change on the subject of the right to disconnect (pre-
viously seen as one of the clauses to be included in the 
individual smart working agreement) for dependent 
parents of children under sixteen (Gazzetta Ufficiale, 
2021).
The hope is that organizational research can support 
this process and find maximum application in the 
drafting of policies, agreements and laws that protect 
every aspect of the health and well-being of workers, 
guaranteeing better conditions.
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