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A B S T R A C T

This paper analyzes the scientific map of technostress and the scientific production on this topic between 1982
and 2017, highlighting its structure, evolution, and trends in this field. A literature review based on bibliometric
analysis of 246 records indexed in Scopus database was conducted. These publications were analyzed according to
bibliometric indicators and through science maps with SciMAT. Co-occurrence of terms by grouping techniques
was implemented. In addition, elaboration of maps of science and performance analysis for periods was executed.
The main contribution of this work is to provide the first scientific map of technostress and a detailed under-
standing of the scientific production that predicts the directions of future research. The bibliometric analyses
permit an overview of the growth, extent and distribution of the scientific literature related to the technostress
and the study of the scientific production of an institution, country, author or research group.
1. Introduction

Information and communication technologies (ICT) are fully inte-
grated into our lives and jobs and will even more in the future. However,
for many workers, ICT is surpassing the boundaries between labor and
going into their personal experience. The use of ICT in different in-
dustries, the internet prevalence, and their ubiquitous nature, forces
employees to deal with a considerable amount of information that grows
along with the unprecedented development of new tools which demand
employees be updated (Shu et al., 2011). In many cases, employees are
exposed to more information than they can efficiently manage (Fisher
and Wesolkowski, 1999).

The capabilities of a human being to deal with information is limited,
although the development of new ICT is limitless. ITC's will be incor-
porated in our lives, and wewill have fewer possibilities the be free of the
technostress that they produce (Shu et al., 2011). Technostress is a
managerial problem that organizations are facing in a technologically
dependent working environment (Hung et al., 2015); in the organiza-
tional context, this reality can be attributed to ITC's constant presence
and pace of change (Ayyagari et al., 2011). Conceptualization of the
technostress phenomenon is directly related to psychosocial effects
associated with the use of ICT, and negative feelings related to the value
of its use (Burke, 2009; Carlotto et al., 2017).
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Technostress is defined as the stress that people experience due to the
use of information and communication systems and technologies (Tar-
afdar et al., 2007, 2019; Ragu-Nathan et al., 2008; Ayyagari et al., 2011;
Chen and Muthitacharoen, 2016). It represents an emergent global
phenomenon of academic research experienced by workers who tran-
scends national and cultural boundaries (Chen, 2015). For instance, at
the global level, high levels of technostress have been reported among
workers in some of the fastest growing economies, such as China (Tu
et al., 2005), India (Sinkovics et al., 2002), Indonesia (Suharti and Sus-
anto, 2014) and the malaysian economy (Ibrahim and Othman, 2014).

The purpose of the present research is, first, to explore the scientific
production and evolution of technostress research, and second, provide
the first technostress sciencemap that shows the structure, evolution, and
trends of this topic over time. We go further to investigate with several
questions we considered relevant. First, who are the most prolific authors
and most influential researches in technostress. Second, what are the
journals with the highest number of publications related to technostress.
Third, what are the main research topics in this topic. Fourth, what are
the most used methods in leading publications about technostress. Fifth,
what are the most critical themes in terms of production and impact.
Finally, how have the themes evolved since 1982, and what topics have
not yet been addressed or developed.
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We have chosen a bibliometric research methodology allows to
quantify and measure the performance, quality, and impact of generated
maps and their components (Cobo et al., 2012). A bibliographic analysis
of the scientific production of technostress indexed from 1982 to 2017 in
the Scopus database is carried out using a scientific mapping approach,
analyzing its co-occurrence of terms through grouping techniques,
making maps of science and performance analysis for to detect and
visualize conceptual subdomains on technostress, as well as its thematic
evolution. This study used a bibliometrics tool (SciMat v1.1.04) to build
maps of science and strategic diagrams to analyze the temporal evolution
of technostress main topics. The bibliometric analysis (Pritchard, 1969)
allows to quantify and measure the performance, quality, and impact of
generated maps and their components (Cobo et al., 2012) and provides
objective criteria for evaluating scientific production (Noyons et al.,
1999).

The paper is structured as follows. In the next section, works of
literature reviews of the selected articles related to technostress are
highlighted. Afterwards, we explain the methodological approach, bib-
liometrics, and science mapping. Next, we analyze the findings. Finally,
we propose some discussion and present conclusions regarding the lim-
itations of the present research and a number of venues of future
research.

2. Literature review

The phenomenon of technostress has been studied since the 1980s.
First, it was associated with the automation of the workplace, and later
it evolved to problems generated by employees use of ICT (Polakoff,
1982; Shu et al., 2011). The term technostress was coined by the
American psychotherapist Craig Brod as "a modern disease of adapta-
tion caused by an inability to cope with the new computer technologies
in a healthy manner” (Brod, 1984) (p. 16). Years later, Weil and Rosen
(1997) extended this definition because they did not agree that tech-
nostress was a disease. Technostress is "any negative impact on atti-
tudes, thoughts, behaviors, or body psychology caused directly or
indirectly by technology” (Weil and Rosen, 1997) (p. 36). Despite the
popularity of these first definitions, Connolly and Bhattacherjee (2011)
pointed out that they did not have a theoretical or empirical basis.

From a transactional perspective, Caro and Sethi (1985) define
technostress as "a perceived, dynamic adaptive state between the person
and the environment, mediated by sociopsychological processes and
influenced by the nature of the technological environment" (Caro and
Sethi, 1985) (p. 292). Therefore, technostress' experience depends on the
users' individual characteristics, and their coping mechanisms or adap-
tive capabilities. In the organizational context, Tarafdar et al. (2007)
indicated that technostress is caused by individual attempts and struggles
to deal with constantly evolving ICTs and the changing physical, social,
and cognitive requirements related to their use. They presented one of
the most cited articles on the subject. The authors point out that tech-
nostress is a phenomenon that encapsulates a combination based on a
condition of demand that causes stress. Technostress creators are defined
as the factors that cause technostress for employees (Krishnan, 2017) and
the individual's response to it -adverse manifest results or tension. The
work of reference (Tarafdar et al., 2007) found that technostress was
manifested behaviorally and psychologically in the following five di-
mensions: techno-overload, techno-invasion, techno-complexity, tech-
no-insecurity, and techno-uncertainty (Chen, 2015).

Although the above definitions are widely used in literature, Lei and
Ngai (2014) stated these definitions assume that technostress is negative
and do not conform to the nature of stress, which is neither positive or
negative (Webster et al., 2011). The authors define technostress as "the
state of mental or physiological stimulation caused by the ICT usage for
work purpose, which is usually attributed to increasing work overload,
accelerated tempo, and erosion of personal time, among others" (Lei and
Ngai, 2014) (p. 2).
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According to the transactional theory of stress (Lei and Ngai, 2014),
technostress can produce both negative and positive outcomes. In this
regard, Tarafdar et al. (2019) indicated that stress embodies the condi-
tion of unbalance experienced by an individual between the demands of a
situation and the ability to fulfill them.

Not all people react in the same way to certain internal or external
alterations; hereof, two concepts arise, techno-eustress and techno-
distress. Techno-eustress is positive stress that causes satisfaction, joy,
increases vitality, does not cause imbalances and helps facilitate people's
decision making (Tarafdar et al., 2019). According this reference, it
originates due to the emergence of new challenges and opportunities,
allowing skill development. If adequate use of the technologies is given,
these tools would facilitate the human being to reach new goals and
challenges based on coexistence and interrelation with the new ICT,
improving the performance and providing a faster use of new
technologies.

Positive effects generated by technostress in people are to improve
individual performance, greater efficiency, and innovation, and improve
tasks made through ICT producing happiness and stability. Wajcman and
Rose (2011) mentioned that first-line positions employees use informa-
tion systems under positive or motivating pressures. The result of these
positive pressures can increase efficiency (e.g., reducing time and effort,
working faster, reducing errors) and effectiveness (e.g., improving ser-
vice quality), resulting in better performance.

A risk that technostress can cause is that, in the long term, an indi-
vidual could be overloaded and can, therefore, be stressed causing harm
to his health. The worker will have a greater personal development
thanks to the stress; however, it will be probably based on the detriment
of his health; therefore, it is advisable not to exceed its use.

On the other hand, techno-distress is the negative effect generated by
peoples use of ICT. It is originated due to the emergence of threats or
obstacles (Tarafdar et al., 2019). Since ICT goes beyond the competences
of users, they see ICT's as a threat, not as a benefit. Ragu-Nathan et al.
(2008) stated that individuals evaluate characteristics of information
systems as threatening, with pressures that go beyond their own abilities.
Moreover, they perceive negative consequences of not facing them.

In the beginning, researchers observed technostress as a disease;
however, further researches consider it more as an inability of adopting
changes in organization produced by ICT. Also, it is a natural reaction to
technology where each employee must be prepared to adopt new tech-
nologies (Jena, 2015) and organizations should be ready to support
workers to reduce technostress (Chen, 2015). Nimrod (2018) points out
that technostress is a consequence of an individual's attempts and
struggles to deal with evolving ICT regularly, as well as changes in
cognitive and social needs related to their use.

First definitions of technostress were quite broad, and the authors
often used the same concept to refer to different phenomena related to
technostress such as Technophobia and Technoadiction (Nimrod, 2018).
Tarafdar et al. (2019) mention that technostress represents an emergent
phenomenon of academic research. It is a process that includes the
presence of technological environmental conditions, which are evaluated
as demands or techno stressors, which bond the individual and require
change. It is a physical and psychological discomfort condition caused by
the interaction with the technology; however, these authors point out
that technostress can be considered as positive or negative according to
the personality of an individual and the reaction to the trigger situation of
the fact.

In the last decade, three works of literature reviews related to tech-
nostress is highlighted. The first review conducted a search through
Google Scholar. This Study analyzed 40 works with more than 4 quota-
tions each (Riedl, 2012). The second work reviewed relevant articles
from different disciplines including the information systems, organiza-
tional behavior, psychological stress, and other disciplines where stress
in workplaces had been studied. This study included articles published in
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20 years (1995–2016). The Authors selected 27 articles for their analyses
(Tarafdar et al., 2019).

The third article analyzed 103 empirical studies. Specifically, they
focused on the data and methods used in various researches and
concluded that research in technostress constitutes a field conducive to
multidisciplinary collaboration and the application of approaches that
use multiple methods (Fischer and Riedl, 2017).

3. Methodology

3.1. Sources and data

Cobo et al. (2011a) highlighted the concept of bibliometric analyses
can be employed to carry out a performance analysis of the generated
maps. This paper uses science mapping analysis, that is focused on
monitoring a scientific field and defining the areas of research deter-
mining its cognitive and evolutionary structure, showing the structural
and dynamic aspects of scientific research (Noyons et al., 1999; B€orner
et al., 2003; Morris and Van der Veer Martens, 2008; Cobo et al., 2012).
Two software tools have been used on the bibliometric analysis carried
out in this study: a) The Scopus analysis tool allows conducting the
performance bibliometric analysis and; b) The SciMAT software tool,
which allows to carry out bibliometric analysis of content based on sci-
ence maps. The publications were analyzed according to bibliometric
indicators and through science maps with SciMat 1.1.04 version.

To provide a rigorous analysis, we followed the steps of a scientific
mapping analysis (B€orner et al., 2003; Cobo et al., 2011a): data recovery,
data preprocessing, network extraction, network normalization, map-
ping, analysis and visualization. At the end of this process, we interpreted
and obtained conclusions from the results.

In the data search stage, we use the Scopus database. It is a good
choice among multidisciplinary databases (Norris and Oppenheim,
2007). It offers a greater selection of journals in all different fields
(Goodman and Deis, 2007) and includes, in addition to articles, other
document types such as books and conference proceedings (Fingerman,
2006). In addition to the above, Scopus has a greater degree of singu-
larity, containing a greater number of unique documents than other da-
tabases as WoS, which is of particular interest whenmaking a selection of
information sources (S�anchez et al., 2017).

In order to create a representative corpus of documents for investi-
gation all records containing one or more of the keywords “technostress”
or “techno-stress” in the fields abstract, title and keywords were selected
from the Scopus database. The tracking formula in Scopus was: TITLE-
ABS-KEY (technostress OR "techno-stress") AND PUBYEAR >1981 AND
PUBYEAR <2018.

A total of 246 publications were found, obtaining relevant data from
each of them (title, authors, abstract, keywords, journal, volume, num-
ber, pages, year, direction and author affiliation) along with received
appointments until August 17 of 2018. The sample is restricted to the
period 1982–2017.

According to the combined trends in productivity, documents, cita-
tions and total citation, the period was divided into four discrete sub-
periods for evolutionary analysis. The time slice process is useful to
divide the data into different time subperiods, or time slices, to analyze
the evolution of the research field under study (Cobo et al., 2011b). Four
discrete periods were established that identify the most relevant research
topics, emerging topics, declining issues, and peripheral issues. Tempo-
rary segmentation has been established considering two criteria. The first
of these periods, 1982–2003, refers to the main scientific milestones
when the first publications on technostress are carried out and have
served as theoretical frameworks in subsequent studies. In the periods
2004–2011 and 2012–2014 scientific groups from the United States and
Europe appear that changed the orientation of this area of science due to
the great technological leap that changed the usual way of work and
lifestyle. Finally, 2015–2017 reflects current work and trends in the field
of techno-stress science. On the other hand, it has been contemplated that
3

the documentary volume of each period is representative enough to allow
the detection of research lines. Scopus includes 51, 40, 55 and 99 doc-
uments respectively in each period.

3.2. Bibliometric analysis tools

With Scopus analysis tool, the main authors, universities, journals and
other antecedents that characterize the scientific production on techno-
stress will be analyzed preliminarily, for example, impact assessed by h-
index (Hirsch, 2005). To conduct the evolutionary evaluations, SciMat
v1.1.04 was used. This tool carries out the publications' content analysis,
allows constructing maps of the scientific production, which allow
monitoring a scientific field, delimiting the areas of investigation to
understand its intellectual, social and cognitive structure, as well as to
analyze its structural evolution. To carry out the scientific mapping
production associated with the technostress, the recommended stages
were followed by (Cobo et al., 2012). SciMAT allows building science
maps based on the co-occurrences analysis that characterize each pub-
lication. Also, SciMAT helps to analyze the structural evolution to
construct scientific maps and visualize the evolution of a scientific area
(Cobo et al., 2012). The bibliometric tools may produce a higher level of
analysis of research trends, productivity in different fields or scientific
connection patterns (Ellegaard and Wallin, 2015). The analysis carried
out by SciMat is based on the methodology of associated words or
co-words analysis developed in the 1980s by the �Ecole des Mines de Paris
with Leximappe software tool, which greatly promoted the analysis of
Science and thematic maps (Callon et al., 1983, 1986). The advantages of
using SciMAT compared to other bibliometric tools (e.g., Bibexcel,
CiteSpace, CoPalRed, IN-SPIRE, VantajaPoint, VOsViewer) have been
demonstrated (Cobo et al., 2011a).

In Addition, the thematic networks between keywords were estab-
lished through this tool SciMAT allows identifying the importance of
each thematic network by the construction of strategic diagrams through
measures of analysis of thematic networks: centrality and density (Callon
et al., 1991). The centrality measures the topic's degree of strength of
external links with other topics; this measure allows interpreting the
importance of a topic in the overall development of a field of investiga-
tion. The density measures the internal cohesion of all links between the
keywords that describe the topic and provides an idea of the level of
development of that topic (Cobo et al., 2011b; Martínez et al., 2015,
2018). Through centrality and density, a field of research can be repre-
sented in a strategic diagram.

SciMat allows to characterize the importance of each thematic
network with a scientific field that can be represented as a set of subjects
classified in four categories and positioned on a two-dimensional space
called strategic diagram (Figure 1):

� Right Upper Quadrant: Represents those subjects that are well
developed and essential for the construction of the scientific field,
since they represent a strong centrality and a high density. They are
also called as "Motor themes" because they are fundamental for
building the research area.

� Upper left Quadrant: Represents those that correspond subjects well
developed internally, but isolated from the rest of the subjects and
have marginal importance in the development of the scientific field.
They are called "Highly Developed and isolated themes" because they
have little relevance for the field and these are specialized peripheric
topics of the area.

� Right lower Quadrant: Represents those basic themes that are
important to the scientific field but are not well developed. They are
called "Basic and Transversal themes" because they show relevant
issues but with little development.

� Left Lower Quadrant: Represents those that correspond to very few
developed and marginal subjects with a low density and centrality.
They are also referred to as "emerging or vanishing topics" because
they include lack development and relevance topics.



Figure 1. The strategic diagram. Source (Cobo et al., 2011b):

Figure 3. Accumulated graph of publications and citations.
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4. Results

4.1. Analysis

The first publications on technostress emerged in the year 1982. The
journal Occupational Health& Safety, in its July 1982 issue, published the
first article that included the concept of Technostress: “Technostress: Old
villain in new guise” (Polakoff, 1982). The same year, in October, The
Personnel Journal published the article: "Managing Technostress: Opti-
mizing the use of computer technology" (Brod, 1982). These are the first
studies that consider technostress as a modern disease caused by the
inability of workers to use new technologies. In addition, these studies
were realized based on observations of people's health effects.

In 1984, Craig Brod published the book "Technostress: The human
cost of the Computer revolution" (Brod, 1984). Brod's works have been
citated in many articles, and it is explained by being the two oldest ar-
ticles in this field, and because has been considered one of the pioneers in
studying and conceptualizing and defining technostress. The research
development on technostress has progressed slowly and it has been
consolidated from the year 2011, where different lines of research have
been developed on this subject. Figure 2 shows the number of publica-
tions and citations received between 1982 and 2017, and Figure 3 shows
Figure 2. Published items and appointments for each year.

4

the publications and citations cumulative frequency in the period
studied.

Since 2007, the number of citations and publications began to grow
steadily due to the publication of three articles (Figures. 3 and 4). These
three articles are the most cited in the study of this topic during the last
ten years. In 2007, the first article "The impact of technical stress on stress
and productivity of roles" (Tarafdar et al., 2007) was published in the
Journal of Management Information Systems, the first quartile journal in the
Information Science & Library Science categories of Journal Citation
Reports (JCR). In 2008, the second article "The consequences of tech-
nostress for end users in organizations: Conceptual development and
validation" (Ragu-Nathan et al., 2008) was published in Information
Systems Research, journal of the second quartile in the JCR category.
These two works built and validated a measuring scale on technostress
creators called Technostress Questionnaire that it has been used in many
numbers of subsequent publications (e.g., Shu et al., 2011; Srivastava
et al., 2015; Alam, 2016; Krishnan, 2017) as shown in Figure 4. Finally, in
2011, the article "Technostress: Technological Background and Implica-
tions" (Ayyagari et al., 2011) was published in a first quartile journal in
the JCR category (MIS Quarterly). Figure 5 depicts the cumulative num-
ber of quotations from the scientific production on technostress. It is
observed that since the year 2007, citations on conference papers and
other sources begin to appear.

According to the combined trends of productivity, documents, cita-
tions and total citation, the period was divided into four discrete sub
periods to conduct evolutionary analyses. Figures 6, 7, 8, and 9 shows the
number of citation-free publications for each year of the periods
1982–2003, 2004–2011, 2012–2014 and 2015–2017. It can be observed
that from 1982-2003 (Figure 6), where the first studies on technostress
are carried out, the publications have served as theoretical frameworks in
later studies (a). In the period 2004–2011 (Figures 7 and 8) citations take
Figure 4. Citations average value per published document per year.



Figure 5. Accumulated citations by types of scientific work.

Figure 6. Publication citation evolution in period 1982–2003.

Figure 7. Publication citation evolution in period 2004–2011.

Figure 8. Publication citation evolution in period 2012–2014.

Figure 9. Publication citation evolution in period 2015–2017.
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time to appear (approximately two years since an article is published),
instead of in the period 2015–2017 (Figure 9) citations appear in the
same year of publication; therefore, the delay decreases from an article
was published and quoted.

Table 1 presents the main published topics. It is appreciated that in
the period 1982–2003, the scientific production on technostress was
more oriented to the area of medicine and health. Technological in-
novations were incorporated into companies, and individuals had to
adapt to these innovations and learn new skills to use them. Therefore, it
is understandable that the interest of scientists in this period was
analyzing the connection between the effects of the human health with
the use of new technologies.

Periods 2004–2011 and 2012–2014 were characterized because
technostress publications are no longer aimed at studying the effects of
technology focused on human health. "Computer Science" and "Social
Sciences" appear in the first places.

Scientific groups from the United States and Europe changed the
orientation in these periods. At that time, the global population entered
the moment when most people have integrated into their life and work
different ICT technologies. The development of technologies compared
to the past period took a big jump; internet, social networks, smart-
phones, office automation software, and new business information sys-
tems changed the usual way of working and lifestyle (Stadin et al., 2016;
Haddadi Harandi et al., 2018).

In the last period, 2015–2017, the subject "Computer Science" as well
as the previous two periods appears in the first place. In Addition, it is
appreciated that the topic "Business, Management and Accounting" ap-
pears in second place and covers 10% of all the publications. "Medicine"
and "Psychology" together cover 15% of all publications during this
period.

Globally, technostress-related scientific production focuses on 3 Re-
gions: North America (mainly the United States with 28% of production),
European Union with 29% (notably Germany with 9%), East Asia and
South-East (mainly Japan and China with 12% and 9% respectively).

Table 2 shows the most relevant publications, with more than 100
citations, are related to "Computer Science", "Business Management &
Accounting" and "Psychology". Regarding to the number of citations
stand out of study about used the person-environment fit model as a
theoretical foundation (Ayyagari et al., 2011). In another study, the au-
thors used the transaction-based stress model as a theoretical lines
(Ragu-Nathan et al., 2008). It is also worth noting that, according to Yin
et al. (2014) the most of the modern technostress research is based on the
technostress questionnaire developed by Ragu-Nathan et al. (2008).

Psychology, as a topic related to technostress, has been growing as
research development area. As an example, the research "The Dark side of
smartphone usage: Psychological traits, compulsive behavior and tech-
nostress" (Lee et al., 2014), published in the journal Computers in Human
Behavior. Researchers used the view from personality theories to explain
compulsive behavior.
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Table 3 exhibits the most used keywords in the articles in the period
1982–2017. Three groups of words are identified. All terms that connect
with stress add 230 repetitions in all publications analyzed (techno-
stress/techno-stress, stress, mental-stress, stress-psychological). Another
group of words focuses on the human being (human, adult, female, male,
human) which add up to 146 repetitions. A third group is composed of
words related to technology (information systems, technology,
information-and-communication technology) which add up to 88.

Related to authoring tendencies, authors who contributed to more
than ten documents in all periods were identified (Table 4). Noteworthy
that most of the scientific production on technostress is generated by
groups of authors that change their position in each publication. The
authors with more than ten documents published, therefore with higher
productivity in this field, are: Monideepa Tarafdar, Professor of infor-
mation systems, affiliated to Lancaster University, England; and Professor
Nobuyo Kasuga, member of the Shibaura Institute of Technology, Japan.

In the case of h-index, Professor Monideepa Tarafdar presents the
major h-index (h ¼ 23), followed by Emeritus Professor T.S. Ragu-
Nathan, from the University of Toledo in the United States, that holds
an h-index ¼ 22. Both researchers co-authored several publications on
technostress. In the third place, with an h-index ¼ 21, the Professor Ofir
Turel, who belongs to the Department of Information Systems and De-
cision Sciences of the California State University Fullerton, United States.
Table 4 presents that despite Nobuyo Kasuga holds second place in
published documents, his h-index is the lowest since each of his publi-
cations has between one and two citations.

Journals with the most significant number of research papers pub-
lished on technostress are presented in Table 5. The journal with the
largest number of publications is Computers in Human Behavior, which
highlights the work presented by Lee et al. (2014). The journal with the
greatest impact factor is the Information Systems Journal, which highlights
the article "Technostress: negative effect on performance and possible
mitigations" (Tarafdar et al., 2015).

Table 6 exhibits articles with more than 50 and less than 100 citations
in the period studied. Works with the highest number of citations are
published in the Journal of Occupational and Environment Medicine (Berg
et al., 1992; Arnetz and Wiholm, 1997).
Table 1. Topics published in indexed scientific documents 1982–2017.

Main Topics Published 1982–2003

Medicine 42%

Social Sciences 17%

Computer Science 11%

Engineering 8%

Business, Management and Accounting 5%

Psychology 5%

Others 12%

Main Topics Published 2012–2014

Computer Science 37%

Social Sciences 26%

Arts and Humanities 6%

Business, Management and Accounting 6%

Engineering 6%

Psychology 6%

Decision Sciences 4%

Others 7%
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4.2. Thematic analysis on the scientific production of technostress using
SciMat

The production of technostress thematic analysis, in the superposition
map (Figure 10), it can be seen the co-appearance continuity of the terms
that make up the titles of scientific documents indicating the number of
terms per period and how these are repeated in the following period.
Each circle represents a period of scientific production. The central
numbers show the total terms of the period, the numbers on the oblique
arrow up indicate the terms that did not have co-occurrence in the
following period; those on the down arrow indicate the new terms that
co-appeared in the next period and those of the horizontal arrow show
the total terms that continued to co-appear, expressed in proportion in
the parentheses. As can be seen in Figure 10, in those four periods there
was a similar behavior, with an average level of thematic overlap.
4.3. Analysis of research topics and thematic evolution

To analyze the most relevant topics related to technostress scientific
production, a strategic diagram is presented for each period (Figure 11).
The size and number within the sphere are proportional to the set of
documents linked to the particular research topic.

First period: 1982–2003. During the first 22 years the field revolves
around three subjects (Figure 11). According to the topic's performance
measures indicated for this period in Table 7 and Figure 11, "Human"
stands out, who gets the largest number of documents reaching 300 ci-
tations and corresponds to the theme of greater centrality and density,
consolidating as a motor topic. The theme "Adrenaline" appears as a
driving theme, presenting only one publication in the period, but with a
high number of citations. The theme "technostress" is categorized as
emergent, presenting three publications with 7.3 average citations.

Second period: 2004–2011. During these eight years, the field con-
sists mainly of two motive themes "Human" and "Stress" and a basic and
transversal theme "Surveys". Unlike the previous period, documents
related to technostress revolves around six topics. The theme "Human" is
consolidated as a driving theme; however, it decreases its number of
documents from 6 to 2 in comparison with the previous period, but its
Main Topics Published 2004–2011

Computer Science 32%

Social Sciences 21%

Decision Sciences 8%

Engineering 8%

Business, Management and Accounting 5%

MathemaTIC 5%

Medicine 5%

Psychology 5%

Others 11%

Main Topics Published 2015–2017

Computer Science 36%

Business, Management and Accounting 10%

Social Sciences 10%

Medicine 8%

Psychology 7%

Arts and Humanities 6%

Decision Sciences 5%

Engineering 5%

Economics, Econometrics and Finance 3%

Others 10%



Table 2. Publications with more than 100 citations in Scopus between 1982-2017 (August 17, 2018).

Title Theoretical lens Method Authors Journal Cit

Technostress: Technological Background and implications.
They conclude that both workload overload and role ambiguity are the main stressors.
The intrusive characteristics of ICT are the dominant predictor of stressors.

Person-environment fit model Questionnaire on-line
applied to 661 professional's ICT users

(Ayyagari et al., 2011) MIS Quarterly: Management
Information Systems

242

The consequences of Technostress for end users in organizations:
Conceptual Development and validation. They Analyzed the stress and
experimented by end users of ICT
examining their influence on job satisfaction, organizational commitment,
and intent to stay. Two constructs were developed and validated: creators
of technostress and technostress
inhibitors. They concluded that the creators of technostress diminish labor
satisfaction, which reduces the organizational commitment and continuity,
while the inhibitors
increase the variables mentioned.

Transaction-Based
Model of Stress

Questionnaire applied to 608 ICT
end users of multiple organizations

(Ragu-Nathan et al., 2008) Information Systems Research 231

The impact of technostress on role stress and productivity.
They explore the effect of technostress on role-stress and productivity.
They conclude that both the creators of
technostress and the role-stress are inversely related to individual productivity
and techno stressors are directly related to role-playing. They also find
that the effects of technostress
can be offset by strategies that reduce role conflict and overloading roles.

Socio-technical
Theory and Role Theory

Questionnaire applied to 233 ICT users
from multiple organizations

(Tarafdar et al., 2007) Journal of Management
Information Systems

196

The dark side of smartphone usage: Psychological traits, compulsive behavior and technostress.
They examined the link between psychological traits and compulsive
behaviors of smartphone users, deepening the stress caused by compulsive behaviors. They conclude
that the compulsive use of smartphones and technostress are positively
related to psychological traits, with the anxiety of social interaction, materialism, and the need for tact.

Personality Theories
and Theory of
compulsive consumption

Questionnaire applied to 325 people
using smartphones

(Lee et al., 2014) Computers in Human Behavior 142

Impact of technostress on end-user satisfaction and performance. Creators of technostress
are inversely related to people's satisfaction with ICT, reducing their use in
improving productivity and innovation. They conclude that to reduce the factors that create
technostress and increase satisfaction with ICT it is necessary that companies
establish mechanisms that favor the participation of users and that encourage them to take risks.

Transaction-Based
Model of Stress

Questionnaire applied to 233 ICT users
of public companies

(Tarafdar et al., 2010) Journal of Management
Information Systems

127
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Table 3. Number of keyword occurrences greater than 15 repetitions (August 17,
2018).

Keyword Documents

Technostress/Techno-stress 153

Human/Humans 71

Information systems 46

Stress 38

Article 35

Technology 27

Adult 25

Female 25

Male 25

Job-satisfaction 25

Surveys 22

Mental-stress 21

Stress, psychological 18

Behavioral research 15

Information and communication technologies 15
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average number of citations increased. The subject "Surveys" appeared in
eight documents which are highly cited. The theme "Stress" appears as
the driving theme and is the second most cited theme of the period.

Third period: 2012–2014. During this two-year period, documents
related to technostress revolves around eight themes. The theme "Infor-
mation Technology" appears as the driving theme and is the most
important according to performance indicators; however, the theme
"Human" despite having only two publications presents a higher average
of citations. The theme "Stress" which in the previous period appeared as
the driving theme, now appears like a basic and transversal theme. The
Table 4. Top researchers on technostress and its h-index generated through SciMat i

Last Name Author N� Docs. Affiliation

Tarafdar, M. 13 Lancaster University, Lancaster, United K

Kasuga, N. 11 Shibaura Institute of Technology, Tokyo,

You, Q. 10 Rochester Institute of Technology, E. Phil
Rochester, United States

Riedl, R. 7 Johannes Kepler Universitat Linz, Departm
Engineering, Linz, Austria

Laumer, S. 7 University Bamberg, Bamberg, Germany

Maier, C. 7 University Bamberg, Bamberg, Germany

Weitzel, T. 6 University Bamberg, Bamberg, Germany

Ragu-Nathan, T.S. 6 University of Toledo, College of Business

Turel, O. 5 California State University Fullerton, Dep
and Decision Sciences, Fullerton, United S

Tams, S. 5 HEC Montreal, Montreal, Canada

Shu, Q. 5 Rochester Institute of Technology, E. Phil
Business, Rochester, United States

Wang, K. 5 Renmin University of China, Beijing, Chin

* period ¼ 1982–2017.

Table 5. Journal with the largest number of publications related to technostress (Au

Journal Doc. h-index Categories

Computers in Human Behavior 11 123 Arts and Humanities, Huma

Information Systems Journal 5 74 Computer Network and Com

Telematics and Informatics 3 42 Computer Networks and Co

Journal of Management Information Systems 3 122 Management Information Sy

Journal of Physiological Anthropology 3 38 Physiology, Public Health, E

8

topic "Structural-Equation-Modeling" appears as a driving theme,
possibly because in the previous period scales were developed to measure
the technostress.

Fourth period: 2015–2017. The field revolves around nine subjects.
The themes "Surveys" and "Stress" consolidated as basic and transversal
themes; "ICT" also appears as a transversal theme. "Health-Care" and
"Structural-Equation-Modeling" appear as motive issues. Also "Organi-
zational-Commitment" appears with an interesting average of citations.
In this period, technostress studies tend to analyze the effects of tech-
nological stress associated with health care and commitment to the
organization.

Figure 12 presents the thematic evolution of the investigated periods.
The first column of nodes depicts the period of articles that were pub-
lished between 1982 and 2003, which represent 21% of all documents
analyzed. In this period the term technostress was formulated, and sci-
ence was focused on analyzing the effect of stress associated with tech-
nology on human health. Main researches of this period were carried out
by researchers from Japan and the United States. The leading journal
where these works were published was the Japanese Journal of Psycho-
somatic Medicine. The performance of each topic in the period can be seen
in Table 7.

In the second period, between 2004 and 2011, 16% of all works
investigated were presented. Main topics were centered on the human
being, stress, and the computer, which are connected with the subject
related to the human being of the first period. The technostress theme of
the first period evolved into research related mainly to the human being
and stress and measuring instruments.

The third and fourth periods, comprised between 2012-2014 and
2015–2017, which represent approximately 22% and 40% respectively
of all published works on the subject area, start to develop measurement
instruments that connect stress with information technologies and in-
formation overload. Most of these works developed theoretical models
n period 1982–2017.

h-index Last Year Journal
publication*

ingdom 23 2017

Japan 3 2004

ip Saunders College of Business, 14 2016

ent of Business Informatic-Software 14 2017

12 2016

11 2016

17 2016

and Innovation, Toledo, United States 22 2015

artment of Information Systems
tates

21 2017

5 2017

ip Saunders College of 5 2011

a 18 2011

gust 17, 2018).

Quartil

n-Computer interaction, Psychology Q1

munications, Information Systems Q1

mmunications, Electrical and Electronic Engineering, Communication Q1

stems, Computer Science Applications, Information Systems and Management Q1

nvironmental and Occupational Health, Human Factors and Ergonomics Q4



Table 6. Top ten papers with more than 50 and less than 100 citations in the period studied.

Title, authors and main findings Journal Cit.

Techno-Stress: A psychophysiological study of employees with VDU-
associated skin complaints (Berg et al., 1992). They studied the causes of
workers' skin health problems associated with video visualization. The results
reveal that workers with skin conditions had more occupational mental stress and
lower levels of testosterone and anabolic hormones during work.

Journal of Occupational and Environmental Medicine 76

Techno-Stress: A Prospective psychophysiological study of the impact of a
controlled stress-reduction program in advanced telecommunication
systems design work (Arnetz, 1996). Some perceived stress factors were
identified by telecommunication system workers. After the Implementation of a
stress reduction program, the results revealed a significant improvement in
stress-sensitive prolactin hormone levels as well as an attenuation of mental
tension. Vascular risk indicators were also improved. They Point out that attention
should be paid to designing work environments where ICT is used to be healthy
and productive.

Journal of Occupational and Environmental Medicine 75

Giving too much social support: Social overload on social networking sites
(Maier et al., 2015b). The outcomes showed that extension in the use of social
networks (SN), the number of friends, subjective norms of social support and the
type of relationship (online and offline) are factors that contribute directly to the
social overload, which produces feelings of exhaustion in SN, low levels of user
satisfaction and a high intention to reduce or stop the use of SN.

European Journal of Information Systems 65

Understanding employee responses to stressful information security
requirements: A coping perspective (D'Arcy et al., 2014). The authors explore
and analyze different viewpoints on the impact of the dark side of ICTs used by
organizations, focusing on stress related to the use of ICT, workload, interruptions,
addiction to ICT and abuse, which expose workers to experience negative
consequences for the use of ICT.

Journal of Management Information Systems 63

Crossing to the dark side: examining creators, outcomes, and inhibitors of
technostress (Tarafdar et al., 2011). The findings include specific factors that
create technical support among professionals using Information Systems (IS). They
also discovered that those who experience technostress are dissatisfied with their
work, and face problems in the use of IS for their work tasks. Findings also identify
mechanisms of inhibition that organizations can implement to reduce causes and
results of technostress.

Communications of the ACM 63

The effects of technostress and switching stress on discontinued use of social
networking services: A Study of Facebook use (Maier et al., 2015c). Argue that
users stressed by using SN try to avoid stress and the development of intentions of
use discontinuous that have identified as a behavioral response to the creators of
technostress, SN and exhaustion of SN.

Information Systems Journal 62

Computer-related technostress in China (Tu et al., 2005). Technostress effects
related to Informatics and Productivity are analyzed. They concluded that effective
strategies to alleviate technostress involve personal, organizational, and cultural
factors.

Communications of the ACM 61

Technological stress: Psychophysiological Symptoms in modern offices
(Arnetz and Wiholm, 1997). They Mention that employees in a modern office
environment suffer psychosomatic symptoms related to the high perceived mental
demands in combination with the lack of knowledge in the use of ICT. The results
reflect a low perceived organizational efficiency correlated with a employees' high
mental stress and predict that the psychosomatic symptoms in the workplace will
probably increase in the future due to rapid changes in the current working life.

Journal of Psychosomatic Research 61

On The biology of technostress: Literature Review and research agenda
(Riedl, 2012). Biological measures (stress hormone levels, cardiovascular activity,
among others) are important predictors of human health.

Data Base for Advances in Information Systems 57

Technostress from a neurobiological perspective: System Breakdown
increases the stress hormone cortisol in computer users (Riedl et al., 2012).
Literature review reveals that most studies have used questionnaires to investigate
the nature, background, and consequences of technostress based on a different
conceptual perspective such as neurobiology. The results show that cortisol levels
increase significantly because of human-machine interaction. They Suggest that
future studies should consider the neurobiological perspective as a valuable
complement to traditional concepts.

Business & Information Systems Engineering 54

Cit. ¼ N� citations (1982–2017).
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that were validated empirically through the technique of structural
equation models. The study of stress associated with technology has
given rise to works that relate stress to role ambiguity and its effect on
health care (fourth period).

It is observed that in the last period researches are focused on the
application of measuring instruments that strongly connect with infor-
mation technologies, smartphones, role ambiguity, and health care.
9

Likewise, the study of stress has given rise to investigations about the
effect of information overload on human health. In this period, studies
focused on organizational commitment related to technological support
and the use of information technologies appear. Likewise, studies related
to human health begin to be relevant, since globalization has democra-
tized technology. The use of technology has become more frequent in
organizations and people and has started to be observed within



Figure 10. Therm overlapping map in the scientific production of technostress, indexed in Scopus the period 1982–2017. Data were retrieved on August 17, 2018 and
processed in SciMat V. 1.1.04.
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organizations, people's adverse effects related to information overload
and the use of ICT.

In Figure 13 it is possible to observe how all the themes associated
with the technostress are connected. In Figures 12 and 13 it can be
seen that the scientific production investigated focuses on analyzing
different factors associated with ICT that generate technostress and
psychosocial risks in workers. There are also investigations that
perform sociodemographic studies to determine how various factors
Figure 11. Strategic diagram of the scientific production on technostress, indexed in
quadrants correspond to Figure 1).

10
such as age, gender, level of education, among others, can be related
to technostress.

In the last two periods, the use of methodologies such surveys and
questionnaires have multiplied to analyze, through structural equations,
how different variables are correlated with technostress, such as self-
efficacy, work overload, technological overload, role ambiguity, work
at home, privacy invasion, job insecurity, job satisfaction, individual
performance and productivity, technological dependence, innovation,
Scopus, for periods 1982–2003, 2004–2011, 2012–2014 and 2015–2017 (The



Table 7. Performance of topics for technostress in four analysis periods.

Period Research Topics Documents h-index Number of citations Average of citations

1982–2003 Human 26 6 300 11.5

Technostress 3 2 22 7.3

Adrenaline 1 1 76 76.0

2004–2011 Human 6 4 83 13.8

Surveys 8 5 813 101.6

Stress 3 3 259 86.3

Computer 1 0 0 0.0

Decision-Support-System 1 1 6 6.0

Students 1 0 0 0.0

2012–2014 Information Technology 10 4 165 16.5

Human 2 2 43 21.5

Structural-Equation-Modeling 2 2 7 3.5

Role-Ambiguities 1 1 2 2

Stress 2 2 32 16

Libraries 2 1 9 4.5

IT-Support 1 0 0 0

Smartphones 1 1 142 142

2015–2017 Structural-Equation-Modeling 7 3 21 3.0

Surveys 17 4 95 5.6

Stress 11 3 26 2.4

Health Care 3 1 3 1.0

Organizational-Commitment 2 2 11 5.5

Enterprise-Content Management 1 1 1 1.0

Decision-Support-System 1 1 1 1.0

Mobile-Technology 1 0 0 0.0

Information-Overload 1 1 3 3.0

ICT 1 0 0 0.0

Figure 12. Thematic evolution for periods of study.
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Figure 13. Thematic network associated to the topic technostress.
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use of social networks, mobile devices, technostress inhibitors, labor
exhaustion, work environment, among others.

5. Discussion and conclusions

After a systematic literature review on technostress, the results pre-
sent that the most influential works in the field of research correspond to
those developed in the period 2004–2011. These correspond to the work
of Ragu-Nathan et al. (2008) and Ayyagari et al. (2011). Both studies
applied questionnaires to ICT professionals and end-users in the United
States. These works developed and validated theoretical measures and
constructs that have served as the basis for modern research.

Regarding the most prolific authors standing out with more than ten
documents: Monideepa Tarafdar, Nobuyo Kasuga and Qiang Tu, from the
United Kingdom, Japan, and the United States, respectively. Authors
with higher h-index: Monideepa Tarafdar from Lancaster University, T.S.
Ragu-Nathan of the University of Toledo and Ofir Turel of California
State University.

Journals with the highest number of published works correspond to
Q1 journals: Computers in Human Behavior (United Kingdom), Information
Systems Journal (United Kingdom) and Telematics and Informatics
(Netherlands).

Technostress is an emerging research field with little fragmentation.
The results show that the research field is in evolution and has not yet
reached a state of maturity. Fifteen fundamental thematic areas have
been identified with little relation between them. Initially, the mutual
connections were not very related; however, in the period 2015–2017
these connections have beenmore prevalent. The analysis has shown that
“Computer Science”, “Business, Management and Accounting”, “Social
Sciences” and “Medicine” are significant themes. “Medicine "was the
most significant topic in the period 1982–2003, and in the last period is
the fourth. Researchers' tendency has been marked by investigating the
stress caused by the use of ICT which affect the health of the human being
and that generate stress and psychosocial risks in workers.

In general, technostress research has been developed as new tech-
nologies appear and advance in their use, leading to the need to know its
repercussions on people's health at work (e.g., Arnetz and Wiholm, 1997;
Brod, 1984; Weil and Rosen, 1997), in working groups, in organizations
and in society in general (e.g., Brillhart, 2004; Tarafdar et al., 2007;
Ayyagari et al., 2011; Tarafdar et al., 2015; Fischer and Riedl, 2017).
Literature analysis has reported that the effect of different factors and
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sociodemographic variables associated with ICT such as age, gender,
level of education, among others, can be related to technostress and its
consequences on job outcomes such as organizational commitment, in-
formation overload, role ambiguities, invasion of privacy, job insecurity,
job satisfaction and exhaustion, individual performance and productiv-
ity, technological dependence, among others.

Most research on technostress has been carried out in organizational
settings, studying employees in specific sectors. In this work the publi-
cations with more citations correspond to works that incorporate the
Technostress Questionnaire developed by Tarafdar et al. (2007) (e.g.,
Ragu-Nathan et al., 2008; Tarafdar et al., 2011, 2010).

Technostress research has been evolving and has spread to other
domains, adopting measures and terminologies to the relevant contexts.
The impact of new mobile technologies and social communication tools
to produce technostress in people has not been explored in depth. For
example, Tarafdar et al. (2011) developed and validated a scale to
measure anxiety for the use of the mobile computer; Lee et al. (2014)
examined technostress derived from the use of smartphones, exploring its
association with various psychological traits and compulsive use, as well
as the registry of differences between users of smartphones and tradi-
tional mobile phones; in this line, other authors also examined the con-
sequences of technostress mobile (e.g., Hung et al., 2015; Yin et al., 2014;
Yu et al., 2009).

Other studies have examined technostress based on social network
use, exploring both techno-stressors such as the degree of use and the
number of friends, as well as consequences such as social overload and
exhaustion (Maier et al., 2015b); It has also been explored how the use of
social networks affect the performance of school work and happiness
(Brooks, 2015), or how it affects the elderly specifically (Nimrod, 2018).
Also, the literature has extended in the realization of critical analyzes
arguing that in contrast to the negative consequences, technostress can
generate positive effects in the improvement of efficiency and innovation
(Tarafdar et al., 2019).

Regarding research methods and data analysis, scholars have mainly
carried out cross-sectional studies. They have used self-administered
surveys, the technique of structural equations to validate their models
and test their working hypotheses. In particular, the use of this technique
began to increase as of 2005 and more frequently from 2011 onwards.

The thematic evolution reflects that the studies related to this field of
science have developed slowly. It is appreciated that since 2016, there
has been an increase in publications and citations. The subjects with
more citations correspond to those included in the first three periods:
"Surveys", "Human", "Stress", "Information technology" and "Smart-
phones" methods (Fischer and Riedl, 2017).

In almost 40 years of research on technostress, some issues have not
been addressed yet or are poorly developed. Technostress is a promising
field of science to conduct studies related to different business environ-
ments, different types of workers and professions (including disabled).
Also, studies can be performed through different modalities such as face-
to-face, flexible, remote work, and homework, and various technologies
and social networks. Besides, it is a field that facilitates studies to all
managerial levels and non-working population as students, with different
labor and sociocultural contexts that involve countries outside the
developed or developing economies.

As evidenced in the bibliometric analysis of this work psychosocial
research in the field of the introduction and use of ICTs is growing. In
developing a framework of ICT demands and supports, there are several
important general models of work stress (Day et al., 2012). The theo-
retical models used in the works aim to describe what happens during the
stress process and are based on theories that study human behavior
rooted in social psychology (Sonentag and Frese, 2013; Maier et al.,
2015a), such as the Theory of Reasoned Action and its extension
(Effiyanti and Sagala, 2018), the Socio-Technical Theory and Role The-
ory (Tarafdar et al., 2007), Social Cognitive Theory (Koo and Wati, 2011;
Shu et al., 2011), Person-Environment Fit Model (Ayyagari et al., 2011;
Yan et al., 2013; Saganuwan et al., 2015), Transaction-Based Model of
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Stress (Ragu-Nathan et al., 2008; Hung et al., 2011; Fuglseth and Sorebo,
2014; Lei and Ngai, 2014; Chandra et al., 2015; Fischer and Riedl, 2017),
Job Demands-Resources Model (Salanova et al., 2014; Wu et al., 2017),
Technology Acceptance Model (Maier et al., 2013, 2015b, 2015c),
among others. Despite this, there are studies that do not have an explicit
theoretical basis, nor do they have a theoretical basis that belongs to the
organizational level.

The researchers who have studied organizational behavior describe
the technostress as a collection of interrelated psychosocial constructions
that negatively impact employees. Mentioning, in addition, that this line
of research focuses on the transactions of employees at work in a de-
balance situation that affects the results of the organization (Atanasoff
and Venable, 2017). We consider it important that new studies on this
phenomenon ben addressed from different theoretical and methodolog-
ical approaches.

Attitudes play an important role in the adoption of new technologies.
Individuals do not necessarily accept technology based on their traits, but
in relation to perceived benefits. For this reason, we consider that future
studies could addressed research on the Theory of Reasoned Action. This
theory pretends predicting the human behavior by linking attitudes, so-
cial pressure, and behavior (Ajzen and Fishbein, 1980).

In the area of ICT, the impacts of attitude and norm subjective differ
depending on whether the use of technology is voluntary or not. This
background can lead to new researches that addresses his research on the
Theory of Planned Behavior (TPB). This theory relates behavior, intent,
attitude, subjective norm, and perceived behavior control. This theory
posits that the intention is determined by the attitude of the individual,
the degree to which a person has a favorable or unfavorable assessment
of the behavior in question, the subjective norm and the perceived social
pressure to perform the conduct or not (Ajzen, 1991). TPB includes a
third predictor of intent called perceived behavior control, which reflects
an individual's perception that there are personal and situational im-
pairments to behavior performance (Grand�on and Ramirez-Correa,
2018). This theory intent is the best determinant of behavior, but atti-
tude, subjective norm and perceived control are those that facilitate
understanding of the factors that explain actions (Rao and Troshani,
2007). The TPB also explains almost any human behavior and not just the
use of technological innovations (Ajzen, 1991).

Today, because of the innovation caused by telework, new researches
could address Socio-Technical Theory and study how this change in the
way they work impacts the social structure of workers and their families
(Trist and Bamforth, 1951). Likewise, measure the effect of new variables
that allow to inhibit or decrease the effects of technostress in the work at
home. In the same vein, studies based on Stress Theory and Coping could
measure the effect of the continued use of videoconference platforms and
collaborative work platforms and measure if active breaks in telework
can inhibit the effect of technostress caused by this modality.

In general, we have detected empirical, cross-cutting, and self-
reporting studies. We recommend the conduct of new longitudinal
studies that measure the effect of the use of ICTs, over a prolonged
period, incorporating different neuroscientific techniques to expand the
methodological framework in the field of cognitive and behavioral
neurosciences. There are few cross-national and cross-country studies.
This field of research reflects interesting opportunities for research
related to experiments and neuroscience.

As limitations indicate that only the SCOPUS database was used and
the works up to December 2017 were analyzed, however, a formula for
bibliographic search is presented and therefore this work can be repeated
and updated. The fact that by using a single concept, it is possible that
studies related to the topic analysed, but in which the concept of "tech-
nostress" was not specifically mentioned, have been left out of the anal-
ysis. Another limiting factor of this research is that the word co-
occurrence method was used for the analyzes and probably with
another methodology (for example of common references) other results
could come out, but in any situation the main works and their effect on
this theme. There are few cross-national and cross-country studies. This
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field of research reflects interesting opportunities for research related to
experiments and neuroscience.

We analyzed classic works that are fundamental in the formation of
this area of science. For future research they may focus on analyzes of
works published in recent years and check our conclusions and main
evolutionary steps in this area. Also, it is possible to implement works
using quantitative indices to describe the contribution of certain coun-
tries to the overall development of the technostress scientific field
(L�opez-Mu~noz et al., 1996, 2008).

Modern literature has been incorporating new concepts related to
positive stress. The techno-eustr�es cause satisfaction, joy, increase vital-
ity, produce no imbalances and help facilitate people's decision-making.
Techno-eustres it originates due to the emergence of new challenges and
opportunities, allowing them to develop their skills. If technologies are
properly used, they would be tools that facilitate and enable humans to
balance and live with new ICTs by enabling them to achieve new goals
and challenges, improving their performance and integrating faster into
the use of new technologies. Contrary to the dominant belief that
stressors are always harmful stress can help people improve their work,
motivate them at work and keep them on alert.

A solution to technostress is the prevention of this through tools that
allow to inhibit and/or reduce the effects of stress caused by the tech-
nologies. We recommend that organizations implement coping strategies
through the theoretical concept of technostress inhibitors. The literature
reports that inhibitors have the potential to decrease the stress levels
created in workers by the use of ICTs, which will, likely, increase their job
satisfaction by providing advantages to organizations.

Additionally, it is necessary to determine the position of this research
topic in connection with other sciences and for that it is recommended to
carry out an analysis of the common references of the works to find out
with which sciences the field of technostress is connected.
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