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Objectives: Technostress is an emergent phenomenon related to the pervasive use of technology and is
associated with the increased computerisation and digitalisation seen over recent decades. This cross-
sectional observational study aims to investigate the impact that stress from the use of technologies
(i.e. technostress) has on the productivity and life of an individual.
Study design: Cross-sectional study.
Methods: Data were collected using a previously proposed and validated questionnaire. The question-
naire was translated into Italian and transformed into an online format with a Google Docs form. The
questionnaire was then associated with a link and QR code (also available in paper format) and
disseminated manually and through the use of e-mail and social networks, such as Facebook and Twitter.
Results: The study sample included 313 individuals, 54.6% of whom were women. The mean age of the
sample participants was 34.7 years. The dependent variables were technstressors (i.e. techno-overload,
techno-invasion, techno-complexity, techno-insecurity and techno-uncertainty), role stressors (i.e. role
overload and role conflict) and productivity. In the multivariate analysis, techno-overload was signifi-
cantly associated with female gender (b ¼ 0.128; P ¼ 0.018) and unemployment (b ¼ �0.303; P < 0.001);
techno-invasion was significantly associated with female gender (b ¼ 0.098; P ¼ 0.081) and degree-level
education (b ¼ 0.149; P ¼ 0.008); techno-complexity was significantly associated with female gender
(b ¼ 0.107; P ¼ 0.057) and being married (b ¼ 0.113; P ¼ 0.046); techno-uncertainty was significantly
associated with unemployment (b ¼ 0.337; P < 0.001); role overload was significantly associated with
female gender (b ¼ 0.160; P ¼ 0.014) and productivity was significantly associated with degree-level
education (b ¼ 0.125; P ¼ 0.057).
Conclusions: This observational study evaluated the phenomenon of both work-related and nonework-
related technostress of 313 individuals aged between 16 and 65 years. The present study investigated the
impact of five techno-stressors, two role stressors and productivity. The results indicate that different
techno-stressors are significantly associated with female gender, degree-level education and unem-
ployment. Further research in this field is required to better understand and clarify the epidemiology,
clinical presentation and determinants of technostress.

© 2020 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
Introduction

Technostress is a condition of increasing interest due to thewide
use of information and communication technologies (ICTs), both in
the workplace and in private life. Although ICT has facilitated
numerous work tasks, many clinical conditions related to their use,
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such as technostress, have also emerged. Technostress is a psy-
chophysiological state characterised by high levels of stress-
sensitive hormones, as well as cognitive symptoms, such as poor
concentration, irritability and memory disorders.1 Similar to other
types of stress, technostress appears to be characterised by the
activation of the hypothalamus-hypophysis-adrenal gland axis,
which causes an increase in the level of plasma cortisol. The factors,
events and circumstances that lead to technostress are called
‘techno-stressors’, while antecedents are factors that can influence
and amplify the effect of stressors on individuals. On the other
hand, moderators (or inhibitors) can mitigate or inhibit the
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Table 1
Characteristics of the sample population.

Variable N (%) or mean (SD)

Gender
Female 171 (54.6%)
Male 142 (45.4%)

Age in years 34.73 (12.33)
Marital status
Married 76 (24.3%)
Divorced 15 (4.8%)
Single 220 (70.3%)
Widow(er) 2 (0.6%)

Educational level
High school 139 (44,4%)
Degree 174 (55,6%)

Job
Student/unemployed/housewife 92 (29.4%)
Technical job 45 (14.4%)
Health/research professional 43 (13.7%)
Communication (blogger, journalist and so on) 25 (8.0%)
Teacher 11 (3.5%)
Employee 46 (14.7%)
Other 51 (16.3%)

Years of employment 8.95 (11.51)
Dependent variablea

Techno-overload 2.5 (1.1)
Techno-invasion 3.0 (1.1)
Techno-complexity 2.4 (1.1)
Techno-insecurity 2.4 (1)
Techno-uncertainty 2.9 (1.2)
Role overload 3.6 (1)
Role conflict 2.8 (1.0)
Productivity 4.1 (0.8)

SD, standard deviation.
a Measured using a five-point Likert scale ranging from ‘strongly disagree’ (1

point) to ‘strongly agree’ (5 points).
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occurrence of technostress. Depending on the environment in
which technostress develops, the condition can be considered as
work related or non-work related, mainly determined by the
problematic use of social networks (also known as social media
addiction), which is a type of psychological or behavioural depen-
dence on social media platforms.2

Work-related technostress has been more extensively studied
because of its impact on productivity and business. There is evi-
dence that information overload from the use of mobile phones can
increase negative emotions, such as anger and anxiety in users,
while the perceived utility of mobile phone devices attenuates this
effect.3 Although a lot of research has been conducted on the bio-
logical effects of technostress,4,5 research on technostress and
sociodemographic factors is limited.6,7 Thus, the objective of this
study was to assess the association between sociodemographic
variables and risk factors for technostress.

Methods

Data were collected using a questionnaire proposed and vali-
dated by Tarafdar et al.8 The questionnaire was translated into
Italian and back-translated into English to assess comparability and
subsequently transformed into an online format with a Google
Docs form. It was then associated with a link and QR code (also
available in paper format) and disseminated through the use of e-
mail and social networks, such as Facebook and Twitter. The online
questionnaire methodology enabled responses from a large num-
ber and wide variety of individuals. To be eligible for the study,
respondents had to be aged between 16 and 65 years. The survey
was available to complete for 9 months, from May 2018 to January
2019.

Among the risk factors for technostress (i.e. techno-stressors),
the following eight variables were considered:

- techno-overload (i.e. the potential of ICT to drive an individual
to work faster and longer), 5 items;

- techno-invasion (i.e. the potential of ICT to invade an in-
dividual's personal life), 4 items;

- techno-complexity (i.e. the inherent quality of an ICT that makes
individuals feel inadequatewith regard to their computer skills),
4 items;

- techno-insecurity (i.e. situations where users feel threatened
about losing their jobs), 5 items;

- techno-uncertainty (i.e. constant upgrades of software and
hardware that may impose stress on individuals), 4 items.

In addition, two role stressors (role overload and role conflict)
and productivity were also considered among the dependent
variables.

All eight dependent variables were measured using a five-point
Likert scale ranging from ‘strongly disagree’ (1 point) to ‘strongly
agree’ (5 points). For each variable, the mean value of all items was
calculated.

Among possible confounding variables, age, gender and work-
ing activity were considered. These variables were selected because
previous research suggests that they may impact how individuals
perceive and use technology, as well as experience any stress
associated with technology.9,10

A non-probability snowball sampling method was used for
recruiting participants. Although this leads to a non-random sam-
ple, the overall profile fits the gender composition of the Italian
population recorded in 2018 (ISTAT).

Statistical analysis was carried out using frequency distribution,
univariate and multivariate analysis. The reliability values for each
subfactor were calculated using Cronbach's a, and univariate
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analysis was conducted using the Student t-test. In terms of
multivariate analysis, a linear regression model was built for each
techno-stressor, using a stepwise approach (backward elimination).
The goodness of fit of the model was assessed using R2. The analysis
was carried out using SPSS, version 25.0. The statistical significance
was set at P < 0.05.
Results

The study sample consisted of 313 individuals: 171 women
(54.6%) and 142 men (45.4%) (Table 1). The average age of the
sample population was 34.7 (þ/� 12.3) years. In terms of marital
status, most respondents were single (70.3%), followed by married
(24.3%). Regarding educational level, most respondents were de-
gree graduates (55.6%), with all remaining participants having high
school qualifications (44.4%). The working categories were repre-
sented by 92 (29.4%) non-workers (e.g. students, unemployed and
housewives) and 221 (70.6%) workers (e.g. technicians, health
professionals, researchers, telecommunications, teachers,
employee, others). The average length of employment was 8.95
(þ/� 11.5) years.

The dependent variables (measured using a five-point Likert
scale ranging from ‘strongly disagree’ [1 point] to ‘strongly agree’ [5
points]) included five techno-stressors: techno-overload 2.5
(standard deviation [SD] ¼ 1.1) (Cronbach's a ¼ 0.84); techno-
invasion 3.0 (SD ¼ 1.1) (Cronbach's a ¼ 0.78); techno-complexity
2.4 (SD ¼ 1.1) (Cronbach's a ¼ 0.81); techno-insecurity 2.4 (SD ¼
1) (Cronbach's a ¼ 0.82); techno-uncertainty 2.9 (SD ¼ 1.2)
(Cronbach's a ¼ 0.79). Two role stressors were as follows: role
overload 3.6 (SD ¼ 1) (Cronbach's a ¼ 0.77) and role conflict 2.8
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(SD ¼ 1.0) (Cronbach's a ¼ 0.78). The impact of technostress on
productivity was also assessed: 4.1 (SD¼ 0.8) (Cronbach's a¼ 0.89).

Univariate analysis of the five techno-stressors showed that
techno-overload was significantly associated with gender (2.8 fe-
males, 2.5 males; P ¼ 0.010), age group (2.6 in individuals aged <30
years, 2.8 in individuals aged �30 years; P ¼ 0.039) and working
activity (2.9 workers, 2.1 non-workers; P < 0.001) (Table 2).

Techno-invasion was significantly associated with gender (3.2
females, 2.9 males; P ¼ 0.041) and the educational level (2.8 non-
degree, 3.2 degree level; P ¼ 0.005), while techno-complexity
was significantly associated only with marital status (2.6 married,
2.3 non-married; P ¼ 0.045).

Techno-uncertainty was significantly associated with age (2.7 in
individuals aged <30 years, 3.2 in individuals aged �30 years;
P¼ 0.001), marital status (3.3married, 2.8 non-married; P¼ 0.002),
working activity (3.2 workers, 2.3 non-workers; P < 0.001) and
years of employment (2.7 for employment <10 years, 3.4 for
employment �10 years; P < 0.001). Techno-insecurity was not
significantly associated with any of the confounding variables
considered in this study.

In terms of the two role stressors, role overload was shown to be
only significantly associated with gender (3.7 females, 3.4 males;
P ¼ 0.014), while role conflict was significantly associated with
marital status (2.6 married, 2.9 non-married; P ¼ 0.049), working
activity (2.7 workers, 3.4 non-workers; P ¼ 0.003) and years of
employment (2.9 for employment <10 years, 2.6 for employment
�10 years; P¼ 0.017). Productivity was only significantly associated
with educational level (3.9 non-degree, 4.2 degree level; P¼ 0.033).

Multivariate analysis (Table 3) confirmed results from the uni-
variate analysis; techno-overload was significantly associated with
female gender with a standardized beta coefficient (b) of 0.128
(P ¼ 0.018) and with unemployment (b ¼ �0.303; P < 0.001);
techno-invasion was significantly associated with female gender
(b ¼ 0.098; P ¼ 0.081) and degree-level education (b ¼ 0.149;
P ¼ 0.008); techno-complexity was significantly associated with
female gender (b ¼ 0.107; P ¼ 0.057) and being married (b ¼ 0.113;
P ¼ 0.046); techno-uncertainty was significantly associated with
Table 2
Results of the univariate analysis [mean (SD)]a,b.

Variable Techno-overload Techno-invasion Techno-complexity Techno

Gender
Female 2.8 (1.1) 3.2 (1.1) 2.5 (1.1) 2.4 (1)
Male 2.5 (1.1) 2.9 (1.2) 2.3 (1.1) 2.5 (1)
P-value 0.010 0.041 0.056 0.880

Age
<30 y 2.6 (1.2) 3.0 (1.0) 2.3 (1.1) 2.4 (0.9
�30 y 2.8 (1.1) 3.1 (1.2) 2.4 (1.1) 2.4 (1.0
P-value 0.039 0.639 0.368 0.855

Marital status
Married 2.8 (1.2) 3.1 (1.2) 2.6 (1.1) 2.5 (1.1
Not married 2.6 (1.1) 3.0 (1.1) 2.3 (1.1) 2.4 (0.9
P-value 0.203 0.829 0.045 0.469

Educational level
High school 2.6 (1.2) 2.8 (1.1) 2.4 (1.1) 2.4 (1)
Degree 2.8 (1.1) 3.2 (1.0) 2.4 (1.1) 2.5 (1)
P-value 0.070 0.005 0.933 0.522

Job status
Employed 2.9 (1.1) 3.1 (1.1) 2.4 (1.1) 2.4 (1)
Unemployed 2.1 (1.2) 2.9 (1.1) 2.3 (1.0) 2.4 (1)
P-value <0.001 0.086 0.442 0.832

Years of employment
<10 2.6 (1.1) 3.0 (1.1) 2.3 (1.1) 2.4 (0.9
�10 2.8 (1.2) 3.1 (1.2) 2.5 (1.2) 2.4 (1.1
P-value 0.158 0.666 0.112 0.930

SD, standard deviation.
a Measured using a five-point Likert scale ranging from ‘strongly disagree’ (1 point) to
b Bold indicates significant association.
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unemployment (b ¼ 0.337; P < 0.001) and techno-insecurity was
not associated with any of the considered explanatory variables.

Multivariate analysis of the two role stressors showed that role
overload was only significantly associated with female gender
(b ¼ 0.160; P ¼ 0.014) and role conflict was only significantly
associated with unemployment (b ¼ 0.172; P ¼ 0.008). Productivity
was shown to be significantly associated with degree-level educa-
tion (b ¼ 0.125; P ¼ 0.057) and unemployment (b ¼ �0.113;
P ¼ 0.084).

Discussion

Technostress is a recently emerging problem related to the
increasing computerisation and digitisation seen in recent decades.
This cross-sectional observational study aimed to assess the asso-
ciation between sociodemographic variables and risk factors for
technostress.

ICTs have increasingly permeated both professional and per-
sonal lives, and their usefulness is undeniable. As a result, access to
information is very quick and easy, and we can communicate with
colleagues, friends and family at the same time. Despite the positive
impacts of ICT, some negative effects have emerged from the use of
technology.

Firstly, ICT has been shown to induce anxiety and tension in
some users, a condition called techno-anxiety.11 For certain in-
dividuals, interaction with computers is characterised by
nervousness and apprehension, which can have psychological
consequences, such as insecurity about ICTs and decreased confi-
dence and overall comfort regarding their use. Moreover, the
extensive and compulsive use of the internet and smartphones can
cause a condition of dependency called techno-addiction.12

Secondly, the use of ICTs has been shown by some authors to
create stress in users (technostress), which is the central theme of
the present study.

When an individual experiences stress, the body has an adaptive
reaction in response to factors, called stressors, which alter
homoeostasis. The short-term response to a stressor is generally
-insecurity Techno-uncertainty Role overload Role conflict Productivity

3.0 (1.2) 3.7 (1) 2.7 (1.0) 4.2 (0.7)
2.8 (1.2) 3.4 (0.9) 2.8 (1.1) 4.0 (0.9)
0.116 0.014 0.755 0.123

) 2.7 (1.2) 3.6 (0.9) 2.9 (1.0) 4.1 (0.8)
) 3.2 (1.2) 3.5 (1) 2.7 (1.1) 4.1 (0.8)

0.001 0.560 0.060 0.605

) 3.3 (1.2) 3.7 (0.9) 2.6 (1.1) 4.1 (0.9)
) 2.8 (1.2) 3.5 (1) 2.9 (1.0) 4.1 (0.8)

0.002 0.318 0.049 0.626

2.8 (1.2) 3.5 (1.0) 2.8 (1.0) 3.9 (1)
3.0 (1.2) 3.6 (0.9) 2.7 (1.1) 4.2 (0.7)
0.242 0.269 0.783 0.033

3.2 (1.1) 3.5 (1) 2.7 (1.0) 4.1 (0.8)
2.3 (1.1) 3.7 (0.9) 3.4 (0.8) 3.8 (0.9)

<0.001 0.380 0.003 0.065

) 2.7 (1.2) 3.6 (0.9) 2.9 (1) 4.1 (0.8)
) 3.4 (1.2) 3.5 (1) 2.6 (1.1) 4.1 (0.9)

<0.001 0.687 0.017 0.572

‘strongly agree’ (5 points).



Table 3
Results of the multivariate analysis [b (P-value)].

Variable Techno-overload Techno-invasion Techno-complexity Techno-insecurity Techno-uncertainty Role overload Role conflict Productivity

Gender
Female 0.128 (0.018) 0.098 (0.081) 0.107 (0.057) e e 0.160 (0.014) e e

Age
<30 y e e e e e e e e

�30 y
Marital status
Married e e 0.113 (0.046) e e e e e

Educational level
Degree e 0.149 (0.008) e e e e e 0.125 (0.057)

Job status
Unemployed �0.303 (<0.001) e e e 0.337 (<0.001) e 0.172 (0.008) �0.113 (0.084)

R2 of the model 0.113 0.035 0.024 0.114 0.026 0.030 0.034
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beneficial and represents a resilience mechanism in healthy in-
dividuals; however, this response is very different to chronic long-
term stress, which may be associated with pathological effects.13

Technostress is a long-term pathological reaction to ICT stress
that can occur in some individuals. Therefore, in the current ‘Digital
Age’, knowledge of technostress is essential so that prevention
programmes can be implemented, both in and out of the
workplace.

The present study showed that three techno-stressors (techno-
overload, techno-invasion and techno-complexity) and role over-
load were more frequently experienced in women than in men.
However, these results are in contrast with those presented by
Riedl et al.14 because, similar to other types of stress, technostress
also seems to be characterised by the activation of the
hypothalamus-hypophysis-adrenal gland axis, which causes an
increase in the level of cortisol in the blood. A laboratory experi-
ment conducted by Riedl et al.14 showed that the salivary cortisol
levels of a treatment group increased significantly after a system
breakdown (which was the stressor) compared with a control
group.

In a subsequent experiment performed by the same authors, the
skin conductance of individuals was measured before and after a
computer breakdown and during the execution of a task in a time-
pressured (treatment group) or nonetime-pressured (control
group) environment. Skin conductance was measured because it
reflects the activation of the sympathetic division of the autonomic
nervous system. In the treatment group, there was a significant
increase in skin conductance after the stress stimulus, particularly
in men compared with women. These findings support the hy-
pothesis that a stressor activates the sympathetic nervous system
and that men may be more susceptible to experiencing stress.15 In
addition, Ragu-Nathan et al.10 showed, in a large cross-sectional
study, that men experienced more technostress than women.
Moreover, among the consequences of technostress that have been
described among employees, antisocial behaviour on computers
can impact men more than women;16 this is also in contrast with
the present study. Instead, techno-overload is experienced less in
non-workers than workers, and non-workers experience techno-
uncertainty significantly more. From analysis of the available sci-
entific literature, no studies support or refute these results, but
interesting conclusions have emerged concerning workers. In an
experimental study, email usage was interrupted in a sample of
information workers for 5 days. In the ‘no mail’ group, participants
spent significantly longer in a document or program window and
had a significantly lower mean frequency of window switches, with
respect to baseline. Moreover, the authors measured the levels of
stress in seven employees using heart rate variability (decreased
heart rate variability corresponds with increased levels of stress)
and found that participants experienced significantly less stress
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during the ‘no mail’ period with respect to baseline where they had
email access.17 Furthermore, the importance of work overload and
role ambiguity has been stressed by Ayyagary,18 while Weinert
et al.19 found that work overload in teleworkers was the main
influencing factor for exhaustion.

This study shows that individuals with degree-level education
significantly perceive techno-invasion and experience an influence
of the use of technology on productivity. A cross-sectional study
conducted by Waizenegger et al.20 supports this result on techno-
invasion. In their study, constant connectivity, which causes
techno-invasion, is identified as one of the major causes of tech-
nostress among knowledge workers.20 The term ‘knowledge
worker’was first coined by Drucker21 in his book, The Landmarks of
Tomorrow. Drucker21 defined knowledge workers as high-level
workers who apply theoretical and analytical knowledge, ac-
quired through formal training, to develop products and services.
They include professionals in information technology fields, such as
programmers, web designers, system analysts, technical writers
and researchers. Knowledge workers also include pharmacists,
public accountants, architects, engineers, doctors, scientists, law-
yers, financial analysts and design thinkers. The difference between
knowledge workers and other workers is that the former have the
ability to solve complex problems or develop new products or
services in their fields of expertise. According to this definition, the
group of graduates may overlap with that of knowledge workers. In
fact, the significant perception of techno-invasion could be linked
to the greater complexity of the activity carried out by the group of
graduates.

This hypothesis is supported by a cross-sectional study inwhich
it was found that task complexity significantly influences the level
of technostress.22 In contrast with these results, Ragu-Nathan et al.
showed that technostress decreased as education increased.10

The results of the present study on productivity are supported
by a study in which work productivity seems to be negatively
impacted by technostress. Tarafdar et al. showed that productivity
and technostress are inversely related; in fact, a survey conducted
on employees who use mobile phones routinely in their work
showed that techno-stressors had a negative effect on productiv-
ity.8 Furthermore, in a narrative review by Tarafdar et al.,24,25 it was
shown that the same characteristics that make ICT useful (e.g.
reliability, portability, user-friendliness and fast processing) may
also undermine employee productivity, innovation and well-being.

In terms of marital status, married individuals experienced
techno-complexity significantly more than non-married in-
dividuals. In addition, techno-insecurity is not significantly asso-
ciated with any of the variables considered in this study and
therefore was not perceived significant by any category. These re-
sults are not supported or refuted by other studies in the scientific
literature.
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A significant association between age and technostress was not
found in the present study, which is in contrast to several studies in
the scientific literature. For example, in a well-conducted cross-
sectional study investigating work-related technostress, age had a
significant positive relationship with technostress levels; thus, the
older the individual, the higher the technostress level.26 One study
showed that nonework-related technostress was lower for users
aged �26 years.27 Another study in older adults (aged >60 years)
showed that higher levels of technostress were significantly asso-
ciated with lower life satisfaction.28

It is important to recognise that job satisfaction at work is
related to job performance. In Finland, B€ockerman and Ilma-
kunnas29 found that a one SD improvement in job satisfaction
improved productivity by almost 7%.

Our results are in line with those reported in a recent systematic
review conducted by Berg-Beckhoff et al.,7 who showed no linear
trends between age and technostress.

There are several limitations to this study. First, the non-
probabilistic sampling method limits the generalisability of our
findings; however, this samplingmethod did allow the survey to be
conducted in a much more cost- and time-effective way. The
sample size of the study could be considered relatively small, but
this is, to our knowledge, the first survey on this issue in Italy.
Although caution should be taken in interpreting the results,
interesting insights can be derived from this research.

Burnout, depression, anxiety and perceived social pressure to be
constantly available or connected are the most common psycho-
logical consequences of technostress. As a result of these health
consequences, technostress should be included in the document
related to the assessment of work-related risk according to the
Consolidated Italian Law 81/2008 of Health and Safety at work in all
workplaces where digital technologies are frequently used. More-
over, given the recent concerns surrounding technostress, the
recognition of this stress condition and risk assessment in the
workplace are essential to implement adequate protection and
prevention measures, such as increased training of employees, as
well as the implementation of specific symptom management
strategies.30e32 Recently, the approach of Positive Technology has
been introduced in the context of the occupational medicine as a
proactive solution for organisations that want to improve the well-
being of their employees and prevent technostress.33

In conclusion, from a public health perspective, it is important to
note that ICT use can be the cause of, or at least be associated with,
technostress. This, in turn, is directly related to intensity of tele-
working and consequently to work exhaustion.34 These issues need
to be addressed as a high priority in times of smart working and
teleworking. From a general point of view, technostress has a huge
impact on life satisfaction. In addition, all the efforts to prevent or
mitigate technostress need to be reinforced through involvement,
literacy and technical support.

Further research in this field is required to better understand
and clarify the epidemiology, clinical presentation and de-
terminants of technostress.
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