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Abstract. The explosion of presence of digital technologies has radically 

changed our life, in ways we are not yet able to fully understand. One area 

where information technologies (IT) have had deep and wide effects is the 

workplace. The presence of IT has made work places and hours to blend with 

family places and hours. A consequence is that a correct evaluation of work-

related stress has to appropriately take into consideration this role of IT. In this 

paper we discuss this situation and propose a new reference model to discuss 

stress and techno-stress in modern digital society. Prevention and mitigation of 

work-related stress is one of the main duties of employers for the protection of 

health and safety of workers at work. 
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1 Introduction 

Information technology (IT) fills an integral and larger part of our everyday life, both 

at work and at home. Passive media like television and radio have been replaced by 

interactive ones. PCs and mobile devices have given rise to new languages and new 

ways of communicating and socializing. 

IT and related services have given birth to specialized professional figures and 

have affected ways of learning: it is nowadays possible to update and extend one’s 

own knowledge using them.   

IT has changed not only individuals' life but enterprises organization, now struc-

tured around IT controlled information flows to such a degree that IT infrastructures 

are critical for enterprises survival. 

Unfortunately, too often we forget that the leading and key element in any organi-

zation is represented by people inside it. 

 



People and technologies are two elements that must be able to interact respecting their 

reciprocal boundaries. On one side, in fact, technologies improve with impressive 

speed, but on the other one cognitive adaptation of human beings to these changes 

cannot proceed with the same rate. In the work environment, instead, people are con-

stantly required to adapt their own behavior to new procedures, new services, based 

on new technological systems and devices. 

People are forced to follow too many communication threads, receive huge vol-

umes of e-mail and other forms of instant messaging, and somebody even double 

check over the phone the IT mediated communication has reached its recipient. 

 

Productivity is the main goal, but the other side of the coin is the well-being of work-

ers. IT, when ill-used inside and by organizations, is a risk factor for work-related 

stress. 

2 From stress to technostress 

The term “techno-stress” was introduced in 1984 by psychologist Craig Brod who 

used it to denote stress caused by the use of technologies, mainly information ones. 

More specifically he defined the techno-stress “a modern disease of adaptation 

caused by an inability to cope with the new computer technologies in a healthy man-

ner” [1]. 

Next, the meaning of the term has been enlarged by psychologists Michelle Weil 

and Larry Rosen, who emphasized its negative aspects, and defined it as “any nega-

tive impact on attitudes, thoughts, behaviors, or body physiology that is caused either 

directly or indirectly by technology” [2]. 

Using a psychosocial approach, Salanova et al. defines techno-stress as a “negative 

psychological state associated with the use or threat of ICT use in the future. This 

experience is related to feelings of anxiety, mental fatigue, skepticism and inefficacy” 

[3, 4]. 

 

While “stress” denotes the result of the adaptation process by an individual to the 

entire environment, when speaking of “techno-stress” the focus is on the technologi-

cal dimension of the environment. In this paper we concentrate on this dimension. 

According to Ragu-Nathan et al. the technological work environment is characterized 

by three factors [5]: 

1. “enormous and increasing dependence of managers on ICTs and constant intro-

duction of updated versions of software and hardware”, 

2. “a significant difference between the knowledge needed to perform various tasks 

using ICTs and the level of such knowledge among workers and managers”, 

3. “modern ICTs have changed the work environment and culture”. 

But there are, in our view, two more relevant elements to consider for a full character-

ization of the technological work environment. 
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The first one is an old one but still neglected: the bad design of interaction between 

people and devices. Notwithstanding more than 30 years of research in the human-

computer interaction (HCI) area, the concept that devices’ operating ways have to 

serve the needs of human beings (and not vice-versa) is not yet given for granted. 

“Usability engineering” is the technical term denoting this concept and provides a set 

of methods to guide and help implementing this kind of interaction [6]. But when 

interacting with technological devices during our working duties too often we are 

forced to stop ourselves, to ask clarifications, to start over, and all because human-

system communication is not properly working. 

When the term usability engineering was coined, towards the half of eighties, most 

of people did not spend most of their working hours in front of a PC screen and there 

was a clear separation between time spent interacting with IT devices and time spent 

in other activities. Now that we spend most of out working time interacting with oth-

ers through IT devices, research is aptly speaking of “sustainable interaction”, empha-

sizing the need of allowing human beings a proper management of their cognitive 

resources [7]. 

The second one is that the dramatic changes in the way people work in organiza-

tions have a large impact on daily habits and create a new way of perceiving one’s 

own work environment and make more difficult to clearly separate it from one’s own 

private life. In a psychosocial approach, the individual is strictly connected to her 

environment, and this connection affects her behavior. How can an IT-based work 

environment be properly defined? It is both physical and virtual, at the same time. It 

is at the same time both work-related and private invading.  

 

The lack of sustainable interaction and the difficulty of separation between work-

related IT-mediated interactions and private-related ones give rise to two problems: a 

first one relative to cognitive faculties of an individual, and a second one concerning 

her self-determination possibility. 

The cognitive problem is that it is difficult for an individual to re-conciliate be-

tween her needs and the work environment’s requirements. In fact, she is more and 

more overloaded with information, given the ubiquitous presence of communication 

systems, and find herself following at the same time an ever increasing number of 

tasks. Clearly, given the bounds on cognitive capacity of the human beings, the larger 

is the amount of data presented to an individual, the less she is able to focus her atten-

tion on the relevant ones. In the same way, the more parallel tasks an individual fol-

lows, the less she is effective on each one. 

The self-determination problem is the following. An individual has usually in her 

private life the possibility and the power of defining duration and pace of her interac-

tions with IT systems and devices in accordance with her needs. In the work life usu-

ally there is not such a freedom, since doing so would most probably conflict with 

organizational requirements and goals. 

 

The relevance of all these elements has come out from our on-field activity in the area 

of health and safety in the workplace, where we evaluate work-related stress risks in 

organizations. Given the above described role of IT in organizations, a complete eval-



uation of these risks cannot hence be performed without a thorough investigation of 

relations between IT and people and a study of the impact of IT on individuals. 

A number of authors have analyzed factors (usually called stressors) that may trig-

ger a stress response in an organism. Concerning the work environment, we report as 

particularly relevant the Hacker’s analysis (1991), which distinguishes between fac-

tors related to the work context and factors related to work content [8], grouped in 

homogeneous categories: 

 

Categories related to work context  Categories related to work content 

organizational culture and function 

role in the organization 

career development 

decision-making autonomy / control 

interpersonal relationships 

home-work interface 

workplace and work equipment 

organization of tasks 

workload / pace of work 

working hours 

 

A classification based on these two dimensions of work context and work content is 

used also in the methodological guidelines defined by the Italian Ministry of Work 

[33]. We advance this analysis one step further. In fact, the digital revolution has so 

profoundly transformed organizations that IT is now a constituent factor of both the 

environment and the content of work. IT systems are, at the same time, (i) integral 

part of the environment where human beings work and (ii) devices bearing work con-

tent and supporting its processing. We therefore posit that it is appropriate to consider 

IT as an autonomous dimension of a reference model to discuss work-related stress 

[9]. 

In our view, the reference model to discuss relations between person and work-

place in relation to stress is the one in figure 1 below, where it is emphasized that IT 

plays a key role both in work context and content. The figure shows also that human 

being is the center of every organization: this is the foundational element for our ap-

proach to work-related stress risk evaluation. 

 

 

 Fig. 1. The reference model for discussing work-related stress (© Corradini & Nardelli 2014)  
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We therefore now discuss factors of workplace stress related to Information Technol-

ogy. Our proposal is based on an analysis of both stress literature (Lazarus & Folk-

man [10], Cooper [11], Karasek [12], French & Caplan [13], French, Caplan & Van 

Harrison [14], Warr [15], Edwards [16]) and HCI literature (Nielsen [6], Booth [17], 

Shneidermann [18], Mayhew [19], Dix, Finlay, Abowd & Beale [20], Preece, Rogers 

& Sharp [21], Norman [22], Hix & Rex Hartson [23]), beyond our on-the-field expe-

rience in these sectors with Italian companies. 

 

We have identified a number of stressors and we propose to group them in five cate-

gories. These stressors are specific for IT, that is, they would not be present if the 

digital revolution had not so profoundly transformed both the environment and the 

content of work. 

The five categories are: 

- Control, to which degree IT can be controlled by its user 

- Effectiveness, how well – in the user perception – IT is adequate to work 

tasks 

- Efficiency, which level of ease/difficulty the user experience in using IT 

- Evolution, how maintenance and upgrade actions affect work with IT 

- Learning, related to getting and retaining knowledge about IT systems 

 

Please note that some IT specific stressors interact with some work content/context 

stressors, even if they are reciprocally independent. Consider, for example, reading e-

mails. Let us assume that, in terms of decision-making autonomy (a category of work 

context stressors) and of organizations of tasks (a category of work content stressors) 

the worker is forced to use IT to read and answer to her e-mails. This means that her 

level of control under these two dimensions is low. Now, if the IT device does not 

give her the level of control needed to accomplish these tasks matching her con-

straints, then not accessing her e-mails might increase her stress level. On the other 

side, an IT device fully under her control would not worsen her ability to cope with 

the demands coming from her organization. 

3 Techno-stress, health and safety in the workplace 

In Europe, the framework directive 89/391/EEC defines a set of fundamental norms 

for the protection of health and safety of workers at work [24]. It lays down general 

principles concerning the prevention and protection of workers against occupational 

accidents and diseases. Among these principles, particularly relevant to the subject 

discussed in this paper are: 

- adapting the work to the individual 

- adapting to technical progress 

Moreover, among the obligations of the employer, we cite: 

- take into consideration the worker's capabilities as regards health and safety 

when he entrusts tasks to workers 

- consult workers on the introduction of new technologies 



The cornerstone of the entire directive is the assessment of risks of workers. The leg-

islative act transposing this European directive into national law in Italy is the legisla-

tive decree (D. Lgs.) 81/2008. Its article 28 states the obligation for the employer to 

assess, inter alia, work-related stress of its workers. 

 

Given the above discussion, it is clear that among factors determining work-related 

stress the employer has to consider techno-stressors as information overload, multi-

tasking, cognitive load, work/life balance. 

Indeed, since 2007, techno-stress has been recognized in Italy as an occupational 

health by a justice court, in a trial whose prosecutor was public ministry Guariniello 

and regarding a call center [25], and it is hence an element to be analyzed during the 

evaluation of work-related risks, as prescribed by the above cited D.Lgs. 81/2008. 

 

A research conducted in Italy by the “Netdipendenza” association points out that there 

are a number of categories of workers subject to techno-stress [26], among them: 

network consultants
1
, ICT workers, call center operators, business consultants, jour-

nalists, advertising people, and financial analysts. These categories contain a total of 

1.9 million workers. 

Moreover, a survey, carried out on 2,000 trainers by the same association in coop-

eration with the Italian association of work safety trainers (AIFOS), has noticed that 

60% of them think techno-stress is a risk for workers’ health and 90% of them con-

sider an appropriate training necessary so as to prevent it. 

Trends appear even more worrisome, since an F-Secure world survey finds that 

almost half of employees in small and medium size businesses regularly uses more 

than one IT device for work [27] and a study by Cisco estimates the number of mobile 

connections to the Internet in the world will be at the end of 2014 higher than the 

global population of 7 billion [28]. 

4 Techno-stress and business process design: an integrated 

approach 

Technology has proceeded at a speed too high with respect to our adaptation capabil-

ity. We therefore cannot anymore count on the innate set of abilities of human beings 

in this area. 

An integrated approach to the management of IT inside companies, encompassing 

psycho-social and organizational and technical viewpoints, is therefore needed and is 

a priority for a proper evaluation of risk of techno-stress and its effective prevention. 

 

This means working both on technical implementation of IT systems, so as to make 

them cognitively sustainable for individuals, and on how people approaches them, so 

as persons are aware of the most appropriate ways of using them. 

                                                           
1 These are defined as people using for their work at least three different IT devices. 
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Moreover, it is necessary to define methods for risk evaluation which explicitly 

take into account people perception of their use of IT systems and devices. 

 

This paper points out the utility of an integrated approach, where human centered 

sciences and IT focused disciplines cooperate. We are using this approach in the anal-

ysis of medium and large Italian companies and the first outcomes confirm the neces-

sity of such an approach to be able to correctly evaluate techno-stress. 

 

From a methodological viewpoint, we are developing an approach for work-related 

stress evaluation where IT is one additional dimension of investigation, on a par with 

work context and work content. Our approach is based on the development of the 

following tools (to be validated by means of pilot studies): 

• a control list aiming at surveying the current situation of an organization along all 

the three dimensions of our model (work context, work content, IT) 

• a questionnaire investigating the perception of workers with respect to all the three 

dimensions 

The control list is not a one-size-fit-all tool. It has to be specialized according to the 

specific characteristics of the organization under scrutiny. This may happen, for ex-

ample, by extending and deepening some sections.  

 

The perception questionnaire is based on PRISMA, an Italian questionnaire for the 

evaluation of work-related stress. PRISMA is a validated and standardized instru-

ment, with good internal consistency of the subscales and whose construct validity 

has been confirmed [29, 30, 31]. 

 

The relevance of IT in blurring the boundaries between work and private life and the 

relevance of a proper consideration of this role to keep a safe work/life balance is 

shown also by the fact that some European companies have already taken practical 

measures in this direction. 

For example, Deutsch Telecom has since 4 years established that no employee is 

required to read e-mail after leaving her workplace. Other German companies have 

adopted similar measures. The most recent one, among the publicly known ones, is 

the BMW’s decision establishing that time spent working through IT devices outside 

working hours must be considered an overtime work [32]. 

5 Conclusions 

The pervasiveness of IT systems to control and manage information flows in mod-

ern organizations and the possibility of accessing them anywhere and anytime has 

profoundly changed the standard perception of boundaries between workplace and 

private life.  



In this paper we have discussed the importance of considering IT as an independ-

ent dimension for the analysis of work-related stress in modern IT-based organiza-

tions. 

We have posited that any serious assessment of work-related risks has to explicitly 

analyze the role of IT and its impact on life and behavior of workers. This has to be 

performed using an integrated approach, where human centered sciences and IT fo-

cused disciplines cooperate. 
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