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Abstract: Organizational use of information and communications technologies (ICT) 
is increasingly resulting in negative cognitions in individuals, such as information 
overload and interruptions. Recent literature has encapsulated these cognitions in 
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the concept of technostress, which is stress caused by an inability to cope with the 
demands of organizational computer usage. Given the critical role of the user in orga-
nizational information processing and accomplishing application-enabled workflows, 
understanding how these cognitions affect users’ satisfaction with ICT and their per-
formance in ICT-mediated tasks is an important step in appropriating benefits from 
current computing environments. The objective of this paper is to (1) understand the 
negative effects of technostress on the extent to which end users perceive the applica-
tions they use to be satisfactory and can utilize them to improve their performance 
at work and (2) identify mechanisms that can mitigate these effects. Specifically, we 
draw from the end-user computing and technostress literature to develop and validate 
a model that analyzes the effects of factors that create technostress on the individual’s 
satisfaction with, and task performance using, ICT. The model also examines how 
user involvement in ICT development and support mechanisms for innovation can be 
used to weaken technostress-creating factors and their outcomes. The results, based 
on survey data analysis from 233 ICT users from two organizations, show that factors 
that create technostress reduce the satisfaction of individuals with the ICT they use 
and the extent to which they can utilize ICT for productivity and innovation in their 
tasks. Mechanisms that facilitate involvement of users, and encourage them to take 
risks, learn, explore new ideas, and experiment in the context of ICT use, diminish 
the factors that create technostress and increase satisfaction with the ICT they use. 
These mechanisms also have a positive effect on users’ appropriation of ICT for pro-
ductivity and innovation in their tasks. The paper contributes to emerging literature 
on negative outcomes of ICT use by (1) highlighting the influence of technostress on 
users’ satisfaction and performance (i.e., productivity and innovation in ICT-mediated 
tasks) with ICT, (2) extending the literature on technostress, which has so far looked 
largely at the general behavioral and psychological domains, to include the domain 
of end-user computing, and (3) demonstrating the importance of user involvement 
and innovation support mechanisms in reducing technostress-creating conditions and 
their ICT use–related outcomes.

Key words and phrases: end-user performance, end-user satisfaction, ICT use, 
information overload, survey research, technostress, user involvement.

Organizational use of information and communications technologies (ict) has become 
complex, real-time, ubiquitous, and functionally pervasive, often requiring users to 
process information simultaneously and continually from different applications and 
devices. Consequently, ICT users1 deal with a surfeit of information, experience fre-
quent interruptions from different computing devices and applications, and engage in 
multitasking on them. Further, they are increasingly frustrated and overwhelmed by 
continual efforts required to master the frequent introduction of new ICT. In recent 
times, therefore, managers have experienced negative cognitions toward ICT. Recent 
academic literature has encapsulated these cognitions in the concept of technostress 
[65], which is stress caused by an inability to cope with the demands of organizational 
computer usage. Technostress describes the stress that users experience as a result of 
application multitasking, constant connectivity, information overload, frequent system 
upgrades and consequent uncertainty, continual relearning and consequent job-related 
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insecurities, and technical problems associated with the organizational use of ICT. 
From the perspective of psychological outcomes, technostress reduces individuals’ 
job satisfaction and commitment to their organization [65]. From the point of view of 
behavioral outcomes, it reduces individuals’ productivity at work [75].

What is the potential effect of these negative cognitions on outcomes relating to the 
individual’s use of ICT? There is research evidence [8, 35, 63] that in spite of con-
tinuing sophistication in the functional capabilities of ICT, technology overload and 
ICT-mediated interruptions reduce the satisfaction of users with the ICT they employ 
for their tasks and their ability to benefit from them. Emerging practitioner perspec-
tives [22, 78] reinforce these findings, suggesting that excessive information, frequent 
upgrades, and blurring of work–home boundaries induced by pervasive connectivity 
result in inaccurate information processing and poor task-related decision making 
using ICT and in dissatisfaction with ICT. At the same time, organizational comput-
ing environments have an important role for the end user in generating, accessing, 
analyzing, and using business information and in accomplishing application-enabled 
workflows. In such environments, it is critical that end users be satisfied with the appli-
cations and systems they interact with and work on and be able to effectively use them 
to enhance the quality and efficiency of their work tasks [16, 45, 81]. Understanding 
how these “negative” or “unconstructive” aspects of ICT and the negative cognitions 
associated with them affect user satisfaction and ICT-mediated task performance 
is therefore clearly an important step in managing and appropriating benefits from 
current commuting environments. Research in this area is emerging and scarce, and 
there is absence of (1) a theoretical framework for understanding and (2) systematic 
empirical investigation for demonstrating how these aspects impact the user in his or 
her day-to-day application of ICT to organizational tasks.

Recognizing that the concept of technostress encompasses user-perceived negative 
cognitions about ICT, we apply the technostress lens to this research gap and enunci-
ate a twofold objective of this paper. The first objective is to understand the (adverse) 
effects of technostress on the extent to which end users perceive the applications they 
use to be satisfactory and can utilize them to improve their performance at work. 
Second, we identify mechanisms that can reduce these effects.

Specifically, we draw from the end-user computing and organizational stress lit-
erature to develop and validate a model that analyzes the effects of factors that create 
technostress on end-user satisfaction and end-user performance. We further study how 
stress-alleviating factors, such as mechanisms that facilitate user involvement in ICT 
development and those that support innovation, can be used to weaken technostress-
creating conditions and their outcomes. The results, based on survey data analysis from 
233 ICT users from two organizations, show that factors that create technostress reduce 
users’ satisfaction with the ICT they use and the extent to which they utilize ICT for 
productivity and innovation in their tasks. Mechanisms that facilitate involvement of 
users and encourage them to take risks, learn, explore new ideas, and experiment in the 
context of ICT use diminish the factors that create technostress for them and increase 
their satisfaction with the ICT they use. These mechanisms also have a positive effect 
on users’ appropriation of ICT for productivity and innovation in their tasks. The paper 
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contributes to emerging literature on “negative” outcomes of organizational ICT use 
by (1) highlighting the importance of technostress on users’ satisfaction with ICT and 
on their performance—that is, their productivity and innovation—in ICT-mediated 
tasks, (2) extending the literature on technostress, which has so far looked largely at 
the general behavioral and psychological domains, to include the domain of end-user 
computing, and (3) demonstrating the importance of user involvement and innovation 
support mechanisms in reducing technostress-creating conditions and outcomes.

Next, we provide a theoretical background by reviewing studies on stress and tech-
nostress, and then we develop the research model and hypotheses. In the fourth section, 
we describe methods and validate the model. The paper closes with a discussion of 
the findings and research and managerial implications.

Theoretical Background

Organizational Stress

Stress is a cognitive state experienced by an individual when there is an “environ-
mental situation that is perceived as presenting a demand which threatens to exceed 
the person’s capabilities and resources for meeting it, under conditions where he 
or she expects a substantial differential in the rewards and costs from meeting the 
demand versus not meeting it” [56, p. 1351]. It is a reaction to the perceived imbal-
ance between a person and the environment [9, 19], borne out of anticipation of an 
inability to adequately respond to demand from the imbalance and accompanied by 
the expectation of negative consequences for inadequate response [56]. As shown in 
Figure 1, the phenomenon of stress consists of three aspects—stressors, strain, and 
situational variables [52].

Stressors represent factors or conditions that create stress. These conditions could 
be due to the individual’s role [50] and task [56]. Role stress and task stress have 
been widely studied.2 More recently, technology in general and ICT in particular have 

Figure 1. General Relationships Among Stressors, Strain, and Situational Variables 
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emerged as conditions for the cause of stress [20]; this is the focus of technostress. 
Strain represents the outcome of stress. Individuals experience strain as a result of 
being exposed to stressors [19]. Strain due to role and task stress manifests in the 
form of outcomes such as reduced productivity, job dissatisfaction [47, 50], and task 
performance [19]. Situational variables or interventions are organizational mechanisms 
that provide ways in which stressors can be reduced and their effects alleviated [19, 
56]. In the context of role and task stress, they include social support, role redesign, 
autonomy, control, and personnel policy changes [48]. Stress is therefore a process that 
involves the individual perceiving the presence of one or more stressors and reacting 
to them, the outward manifestation of the latter being strain [19]. In the most general 
case, stressors increase strain. Situational variables decrease strain and also decrease 
stressors [19].3 As shown in Figure 1, the focus of technostress is on stressors, situ-
ational variables, and strain in the context of the use of ICT.

Technostress

Individuals experience technostress [80] as a result of their use of ICT in organiza-
tions. It is a problem of adaptation wherein they are unable to cope with requirements 
related to their use of ICT. These include adjustments to constantly evolving ICT and 
the changing physical, social, and cognitive requirements related to ICT use. It is a 
relatively new and understudied area. Stressors associated with technostress are called 
technostress creators [65].

Strains Due to Technostress Creators

Strains, in general, can be psychological or behavioral. Psychological strains are 
emotional reactions to stressor conditions and include, among others, dissatisfaction 
with the job, depression, and negative self-evaluation. Behavioral strains include re-
duced productivity, increased turnover and absenteeism, and poor task performance 
[19, 47].

As shown in Figure 2, and consistent with the relationships among stressors, 
strain, and situational variables described in Figure 1, technostress creators (i.e., 
technology stressors) increase each of these two types of strains. From the point of 
view of psychological strain, technostress creators decrease the job satisfaction and 
organizational commitment [65] and increase the role stress [75] of the individual, 
thus reducing the individual’s sense of well-being and dedication at the workplace. 
In the context of behavioral strain, technostress creators reduce the productivity 
of the individual [75]. Both of these types of strains exemplify general job-related 
outcomes from technostress creators. They occur because of the effects of ICT on 
organizational tasks, workflows, and processes. For example, traditional ICT such as 
word-processing systems and advanced manufacturing/automation systems, by virtue 
of their embeddedness in the work environment, change their users’ work processes 
[79]. They induce workflow rigidity and technologically determined pace and timing 
of required actions [21]. These changed aspects of tasks result in psychological and 
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behavioral strains such as dissatisfaction and boredom, ambiguity about performance 
expectations, higher perceived task difficulty, increased perceived work demands, and 
reduced job control [27, 82].

A second effect of the use of ICT is users’ negative attitudes and cognitions. These 
include nervousness and agitation when interacting with computers, known as computer 
anxiety [34], and fear of using them, known as computer phobia [13]. Studies of the 
use of ICT by professionals in sectors such as health care [67], library and reference 
[29, 71], and education [1] show that requirements for the increased use of electronic 
order entry, electronic searching and indexing, and classroom applications are associ-
ated with use avoidance because users are not favorably disposed toward them.

Negative cognitions about computers also include frustration and dissatisfaction 
from information overload and ICT-mediated task interruptions. Information overload 
[31, 36, 74] refers to overwhelming volumes of information from different commu-
nication channels that ICT users are subject to. Difficulty in discerning and utilizing 
useful information and the consequent loss of productive time leads to frustration. 
ICT-mediated interruptions [8, 37] refer to continual task disruptions that users of 
ICT face from connected devices such as computers and smart phones. Interruptions 
reduce the ability to sustain mental attention and effort [3], impair task processing, 
reduce task accuracy [15], and increase the time required for task completion [73]. 
The inability to process information as soon as it arrives (e.g., via e‑mail) results in 
“attention deficit trait” or “continuous partial attention” [43], mental states in which 

Figure 2. Strains in the Context of Technostress
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the user is continually being distracted and frustrated by incoming information. Indeed, 
recent commentary [12, 38] mentions the use of e‑mail management techniques and 
software, giving an example at Intel, where the annual cost of reduced productivity 
in the form of time lost to handling e‑mail and recovering from information interrup-
tions is nearly $1 billion.4

These illustrations show that negative cognitions reduce users’ satisfaction with the 
systems and applications they use and their ability to use them gainfully to enhance 
their work. Thus, we suggest that in the context of technostress, in addition to be-
havioral and psychological strains, there is a third type of strain from the perspective 
of end-user computing, exemplifying ICT usage-related outcomes, in particular, the 
extent to which individuals are satisfied with the applications that they use and can 
use them to improve their task performance. User satisfaction is an important variable 
because it is considered a surrogate for the success of the system [7, 59]. Similarly, 
the performance of end users in terms of how well they use ICT to improve the qual-
ity and efficiency of their work [30, 76] is also important because it is critical to the 
firm’s ability to appropriate benefits from ICT. Strains from the perspective of end-user 
computing are thus clearly detrimental. As shown in Figure 2, studies have looked at 
technostress-related strain from the psychological and behavioral perspectives [65, 75]. 
The objective of this paper is to study technostress-related strains from the end-user 
computing perspective. We focus on the relationships among technostress creators, 
situational variables, and strains relating to end-user computing. Specifically, we seek 
to understand the effects of technostress creators on two (inverse) strain variables—the 
satisfaction and performance of end users—in the context of the ICT that they use, 
and to identify situational variables for reducing technostress creators and increasing 
satisfaction and performance.

We use the constructs end-user satisfaction and end-user performance to describe, 
respectively, the satisfaction of end users of ICT with the systems and applications 
they use and the extent to which their task performance is enhanced by them. Our 
research model, described in Figure 3, proposes that consistent with the relations 
between stressors and strain described in Figure 1, technostress creators reduce end-
user satisfaction and end-user performance. End users’ participation and involvement 
in systems development is important for the acceptance of and successful use of ICT 
[11, 28] and for reducing the impact of stressful conditions from implementation of 
new ICT [18]. Similarly, mechanisms that encourage employees to innovate help 
alleviate stressful conditions arising out of use of new technologies [19]. Therefore, 
we also include the two constructs involvement facilitation and innovation support, 
analogous to situational variables in Figure 2. Consistent with the relations between 
situational variables, stressors, and strain, we expect that involvement facilitation de-
creases technostress creators and increases end-user satisfaction, and that innovation 
support increases end-user satisfaction. Drawing from studies on end-user computing, 
we hypothesize that innovation support increases involvement facilitation, and end-
user satisfaction increases end-user performance. We thus expect that involvement 
facilitation and innovation support will increase end-user performance through their 
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effects on end-user satisfaction. We next describe the constructs and provide rationale 
for the anticipated relationships.

Research Model: Constructs and Hypothesis

Linking back to Figure 1, we first describe the stressor (technostress creators) and 
reverse strain (end-user satisfaction and end-user performance)-related constructs 
and hypothesize relationships among them (H1 through H3). We next describe the 
situational variable (involvement facilitation and innovations) constructs and develop 
hypotheses related to them (H4 through H7). Our arguments are based on studies from 
the technostress and end-user computing literatures.

Technostress Creators

The construct technostress creators describes stressors associated with the use of ICT. 
Tarafdar et al. [75], using survey results from end users of ICT, found that stressors 
associated with technostress encompass five conditions that end users face as a result 
of their organizational use of ICT. Techno-overload describes situations where ICT 
force users to work faster and longer. Techno-invasion describes the invasive effect of 
ICT in terms of creating situations where users can potentially be reached any time, 
employees feel the need to be constantly “connected,” and there is a blurring between 
work-related and personal contexts. Techno-complexity describes instances where the 
complexity associated with ICT makes users feel inadequate as far as their skills are 
concerned and forces them to spend time and effort in learning and understanding 
various aspects of ICT. Techno-insecurity is associated with situations in which users 
feel threatened about losing their jobs either to automation resulting from new ICT 
or to other people who have a better understanding of the ICT. Techno-uncertainty 
refers to contexts where continuing changes and upgrades in ICT unsettle users and 
create uncertainty for them in that they worry about constantly learning and educating 
themselves about new ICT.

Figure 3. Research Model
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End-User Satisfaction and End-User Performance

The construct end-user satisfaction [4, 28, 59] describes a positive attitude and percep-
tion of the individual toward the ICT that he or she uses in the course of performing 
day-to-day work processes. End-user satisfaction includes factors such as relevance 
and accuracy of the information provided by an ICT-based system [25] and its ease 
of use [28]. It has been widely used as a surrogate for a system’s usefulness [68] and 
its overall success [17, 26, 66] as perceived by the end user. Higher satisfaction leads 
to increased task productivity [25, 30], greater task innovation [26], and improved 
decision making [46] on the part of end users.

The construct end-user performance describes the degree to which individuals use 
ICT to enhance their work performance and outcomes—that is, the extent to which 
ICT use contributes positively to their (ICT-mediated) tasks. ICT help users improve 
their work performance by increasing their task efficiency [30], productivity [46, 76], 
and innovation [76]. They also lead to greater decision effectiveness, better decision 
quality, and less time to make decisions [46].

Relationships Among Technostress Creators,  
End-User Satisfaction, and End-User Performance

Cognitions about computers play a key role in determining the satisfaction and perfor-
mance of end users in the context of ICT-mediated tasks [4, 68]. Users having positive 
cognitions about computers show greater satisfaction with ICT. Computer anxiety, for 
instance, leads to low user satisfaction [40] and poor performance outcomes [42].

Technostress creators decrease end-user satisfaction through the five conditions 
resulting from ICT use mentioned above. Due to techno-overload, managers tend to 
communicate more information than is necessary [24] and receive more information 
than they can effectively process and use [32]. They feel compelled to acquire and 
process information simply because it is available, and have to consequently spend 
greater time and effort in information processing. At the same time, they are unable to 
identify information that is actually useful, leading to dissatisfaction with the content 
and outputs of the applications they use. Techno-invasion leaves end users with the 
feeling that they are never “free” of technology, that they are always under supervision 
or “on call,” and that their space has been invaded. They perceive a loss of privacy [80]. 
There is thus a blurring of boundaries between the home and the workplace, leading to 
dissatisfaction with the applications they use. Emerging practitioner accounts in this 
context [72] report on legal issues precipitated by employees of organizations where 
there are apparent requirements for using ICT for work after office hours.

As a result of techno-complexity, users have to spend time and effort in learning 
how to use ICT, to the possible exclusion of other organizational tasks. Most users 
find the variety of applications and functions intimidating and do not really understand 
how or why they should be used [80]. Further, most workflow-oriented ICT such as 
enterprise resource planning (ERP) and customer relationship management (CRM) 
systems require extensive modification and configuration before use. It takes time 
for the hardware and software to stabilize; meanwhile, systems crash, data get lost, 
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applications are slow, and technical help is not always available. Users thus feel that 
systems are not friendly, timely, or accurate. Dissatisfaction and frustration with ICT 
result. Techno-uncertainty arises out of endless upgrades to ICT. Employees have to 
regularly learn how to work with new applications, even as their existing and recently 
acquired knowledge becomes obsolete [80]. These constant requirements for refreshing 
and updating lead to dissatisfaction with ICT [60]. As a result of techno-insecurity, 
end users fear the possibility of losing their jobs, in case of an inability to cope with 
learning requirements and work process adaptations relating to new and changing 
ICT. Techno-insecurity results in negative assessments about system user-friendliness 
and adequacy of computer knowledge, leading to dissatisfaction with the applications 
used. We therefore have the following hypothesis:

Hypothesis 1: Technostress creators negatively influence end-user satisfaction.

The five conditions associated with technostress creators reduce the effectiveness 
with which ICT users can use applications to enhance their performance at work. For 
example, techno-overload leads to multitasking with several applications and accom-
plishing different information-processing tasks simultaneously. Excessive multitasking 
leads to hurried and ineffective information processing [32]. Users may have to work 
longer to accomplish their work, or faster to complete it in the same amount of time. 
Multitasking leaves insufficient time and attention for accomplishing organizational 
tasks in any but the most simplistic and unimaginative ways, little time for exploring 
creative and new work processes [2], and sometimes not even enough time to effectively 
perform existing processes [40, 42], thus impairing end-user performance.

Techno-invasion, stemming from present-day organizational infrastructures that 
include pervasive networks and mobile computing devices, enables “anytime any-
place” access through almost constant and ubiquitous connectivity. This may impair 
performance because of unnecessary interruptions to work and because employees, 
when working off-site, tend to use only those information resources that they can access 
remotely, to the possible exclusion of others that may have to be accessed on-site; an 
ineffective use of ICT for accomplishing work performance is a consequence.

Techno-complexity places requirements on users to frequently develop new skills 
required for using ICT, something they are often unwilling or unable to do. As they 
try to unsuccessfully apply existing solutions to the new technologies, initial errors get 
transmitted and their effects are magnified, leading to reduced performance on ICT-
mediated tasks. In addition, users who perceive job-related insecurity and anxiety as a 
result of techno-insecurity experience low self-confidence and impaired performance 
at their tasks, especially at those that involve use of ICT [42].

Based on the above arguments, we therefore frame Hypothesis 2 as

Hypothesis 2: Technostress creators negatively influence end-user performance.

High end-user satisfaction implies that users are satisfied with the content, accuracy, 
and timeliness of the information provided by ICT [28], the ease with which they 
can be used [25], and their security [53]. ICT that satisfy their users help them to 
process information faster and more effectively, thus improving the quality of their 
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work [11]. Many present-day applications such as data-mining and analytic tools, 
and Web-based applications such as clickstream analysis and wikis, enable users 
to develop creative and innovative ways for acquiring, processing, and analyzing 
information. End-user satisfaction therefore improves user performance in the form 
of increased productivity and innovation. This is also consistent with the overarch-
ing logic of technology acceptance studies [23] that show that attitude toward ICT 
(in this case, end-user satisfaction) influences behavior toward it (in this case, the 
use of it for improving task performance, or end-user performance). We therefore 
propose Hypothesis 3:

Hypothesis 3: End-user satisfaction positively influences end-user performance.

Involvement Facilitation

Involvement of end users describes their participation in the planning, development, 
and implementation of ICT. High involvement indicates influential roles of users 
during different stages of systems development [62]. These include participating in 
planning, clarifying information input-output screens and formats, approving systems 
requirements, giving feedback on prototypes during design and implementation, 
liaising between systems developers and other users, and undertaking training and 
postimplementation support activities [28, 57, 62].

Involvement facilitation mechanisms that reduce technostress creators and techno
stress-related strains include considering users’ views in discussions on the rationale 
for new applications, involving them in systems implementation, incorporating their 
requirements wherever possible into system design and configuration, communicat-
ing workflow and process changes, benefits, and opportunities accompanying the 
introduction of new ICT to users, and encouraging them to use, try out, and assess 
new applications [18, 60, 65]. The involvement facilitation construct describes these 
mechanisms.

Relationships Among Involvement Facilitation,  
Technostress Creators, and End-User Satisfaction

Involvement facilitation mechanisms reduce technostress creators in four ways. First, 
they lead to user familiarity and acquaintance with systems [5, 54]. Users feel less 
uncertain about capabilities and functionalities of new ICT that the organization may 
acquire and are more proactive and willing to spend time and effort in upgrading their 
skills. Involved users have a better appreciation of the larger context in which ICT are 
implemented and the associated strategic and operational imperatives and issues [57]. 
They are thus able to better manage their insecurities and fears about losing their jobs. 
Involved users understand new systems better [28, 69] and consequently do not find 
them as complex. They can thus use the systems more productively and, in appropri-
ate contexts, avoid situations where the use of ICT is invasive. Techno-complexity, 
techno-insecurity, and techno-invasion are thus reduced.
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Second, involvement facilitation mechanisms enable users to present and clarify their 
needs from the system [5]. What results is a more accurate and complete definition 
of user requirements and the reduction of unimportant, irrelevant, or unacceptable 
system features [69]. Consequently, postimplementation, users spend less time navi-
gating through and learning unnecessary and complex features, thus finding systems 
to be simple and adequate. Further, they find the information provided by the system 
useful and are more confident of their ability to use it effectively. As a result, they 
are less inclined to feel overloaded and overwhelmed by it. Techno-complexity and 
techno-overload are thus reduced.

Third, involvement facilitation mechanisms provide greater control to end users by 
enabling them to influence the processes by which ICT are adopted, developed, and 
implemented. Greater control increases users’ understanding of applicability and task 
changes in the context of particular applications [6]. It also increases the predictability 
that they associate with the implementation process, reducing their uncertainty about 
new ICT. Techno-complexity and techno-uncertainty are thus reduced.

Fourth, involvement mechanisms lead to greater communication and collaboration 
between users and information systems (IS) professionals [58]. Users can clarify 
their requirements and concerns, and IS professionals can express their views and 
constraints, leading to more effective negotiation and conflict resolution during system 
design and implementation. Consequently, users find the implementation process less 
stressful. Collaboration and conflict resolution between users and IS professionals 
also lead to increased user acceptance and ownership of applications and systems 
that they will eventually use [69], thus resulting in less overall stress in the context 
of their use.

In summary, therefore, involvement mechanisms reduce technostress creators by 
enhancing end users’ understanding of ICT, providing greater control and predictability 
vis‑à‑vis the deployment and use of ICT, accurately capturing their requirements, and 
facilitating their collaboration and communication with IS professionals for effective 
negotiation and conflict resolution during system development/implementation. We 
therefore frame Hypothesis 4 as

Hypothesis 4: Involvement facilitation negatively influences technostress 
creators.

Users who are involved in the planning, introduction, and assimilation processes 
for ICT can influence system attributes in accordance with their needs [69]. They 
thus attach a high degree of personal relevance to ICT and have a positive attitude 
toward them [5, 41]. Involving end users enables development and deployment of ap-
plications that are better understood by users [7], appropriately configured [28], more 
valued and better accepted by them [14, 58], and perceived to be useful [33], thus 
resulting in greater user satisfaction. Mechanisms that facilitate the involvement and 
participation of end users in ICT implementation and reward them for doing so are 
therefore expected to increase their satisfaction with the ICT they use.5 We therefore 
frame Hypothesis 5 as



Impact of Technostress on End-user Satisfaction and Performance     315

Hypothesis 5: Involvement facilitation positively influences end-user 
satisfaction.

Innovation Support

The implementation of technological innovations introduces changes in individuals’ 
work routines and organizational processes. Mechanisms that provide support for 
innovation, encourage communication, encourage new ideas, and promote support-
ive relationships among employees in general facilitate the learning and adjustment 
necessary for understanding and accepting these changes. These mechanisms are 
embodied in the construct innovation support. Organizational processes that reward 
and encourage experimentation and learning facilitate quicker familiarity with technol-
ogy [51]. Similarly, a high tolerance for risk taking decreases the perceived negative 
consequences of failure from experimentation with new technology. In the context of 
stress that comes from technology, mechanisms that encourage employees to experi-
ment and learn about new things in general help alleviate some of that stress [19].

Relationships Among Innovation Support, Involvement Facilitation, 
and End-User Satisfaction

ICT implementation may be accompanied by problems of inaccurate or irrelevant 
information, difficult-to-use features, and outputs that are not useful to the user. 
Mechanisms that encourage communication among managers, facilitate supportive 
work relationships in general, and indicate openness toward new ideas make it pos-
sible for users to have dialog with the IS department and with one another, and thus 
to find ways to solve these problems [58]. Support for innovation and experimentation 
by users enables them to find out how to navigate functionalities afforded by the sys-
tem, assess available information outputs, and increase their familiarity with system 
features. When users thus perceive that the system provides easy-to-use and familiar 
features, and relevant outputs, their satisfaction with it increases. We therefore frame 
Hypothesis 6 as

Hypothesis 6: Innovation support positively influences end-user satisfaction.

Mechanisms that support innovation in general facilitate better adaptation to tech-
nology changes. In the particular context of ICT implementation, innovation support 
mechanisms enable users to better navigate changes associated with the introduction 
of new ICT [60]. Further, they facilitate quicker familiarity with new ICT [51, 77], 
which encourages use and greater involvement of the user in trying out new ICT. 
We therefore expect that mechanisms that support innovation, experimentation, and 
risk taking would facilitate user involvement in implementation and experimentation 
vis‑à‑vis new ICT. We therefore frame Hypothesis 7 as

Hypothesis 7: Innovation support positively influences involvement facilitation.



316     Tarafdar, Tu, and Ragu-Nathan

Research Methodology, Analysis, and Results

We used the survey methodology to collect data and test our research model. We 
discuss below the steps pertaining to questionnaire development, data collection, 
construct validation, and model testing.

Step 1: Item Development and Questionnaire Design

Items for innovation support were developed from the literature discussions in the 
previous section. Specifically, they addressed issues of communication, encourage-
ment for learning and experimentation, and supportive relations among managers of 
different departments. End-user performance items were adapted from Torkzadeh 
and Doll [76] and included questions about productivity, quality, and innovation in 
the context of ICT use for organizational tasks. Items for technostress creators and 
involvement facilitation were adopted from Ragu-Nathan et al. [65]. Items for end-user 
satisfaction were adapted from Doll and Torkzadeh [28]. All the items were measured 
on a five-point Likert scale anchored with 1 = “strongly disagree” and 5 = “strongly 
agree.” A sixth option of “not applicable” or “I do not know” was also provided. 
Further content validation involved interviews with 10 end users of ICT from one 
university and from two business organizations. The end users at the university were 
secretaries and administration employees. Those at the business organizations were 
at the middle-management level. All these users had work environments like that of 
the survey respondents of our research. During these interviews, we asked them to 
comment on the relevance of the questions in the context of technostress situations 
experienced by them. Subsequent to the interviews, we found the questionnaire items 
relevant and appropriate for large-scale study.

Step 2: Data Collection

Two public-sector organizations in the midwestern region of the United States were the 
sites for data collection. One was an organization that sheltered abandoned children 
and the other a firm that provided job training and placement services for the unem-
ployed. They were of similar size, had similar ICT systems, and had similar techni-
cal support, help desk, and training for users. They used locally developed systems 
for maintenance of transaction-processing records. They also used word-processing 
applications for documentation and spreadsheet analysis for decision support. For 
each organization, we solicited support for this study, conducted in 2006–7, through 
the chief executive officer or the head of the IS department. We sent a total of 320 
e‑mails (to all the employees of the respective organizations) describing the nature 
and purpose of the study. These employees were end users of ICT and most of them 
worked at operational levels in middle-management positions. They were instructed 
to ask for a printed questionnaire if they were interested in participating and to return 
the completed questionnaire in a sealed envelope. The employees were informed that 



Impact of Technostress on End-user Satisfaction and Performance     317

participation was voluntary and that the confidentiality of their responses would be 
assured. A total of 264 questionnaires were picked up, of which 233 were returned, 
representing a response rate of 88.2 percent based on the number of questionnaires 
requested and 73 percent based on the number of e‑mails sent. Sample demographics 
are given in Table 1, including gender, education, years working, and years in current 
organization. From Table 1, it can be seen that the sample is dominated by females (78 
percent). Most respondents are well educated. Ninety-five percent of the respondents 
have more than five years of work experience, and over 70 percent have worked in the 
particular organization for more than five years. These demographics indicate that the 
respondents were familiar with their organizational work environment, procedures, and 
policies and were capable of answering the questions regarding technology changes 
and their effects.

Step 3: Exploratory Factor Analysis to Identify Factor Structure

Our first task was to check the factor structures of the constructs and confirm them 
with the original studies where applicable. To do this, exploratory factor analysis was 
conducted in two steps. In the first step, items for all the constructs except those for 
end-user satisfaction were factor analyzed, yielding nine factors, as shown in Table 2a, 
Next, end-user satisfaction was factor analyzed, and the results are shown in Table 2b. 
End-user satisfaction was factor analyzed separately to maintain consistency with 
the five-factor structure, as was done in the original study [28]. These two-factor 
analysis steps yielded 14 first-order factors, with items as shown in Table 3. All the 
factor loadings in Table 2 are at an acceptable level, and there were no cross-loadings 
above 0.4 (loadings below 0.4 are not shown in the table to maintain clarity). The 
factor reliabilities (Cronbach’s alpha), means, and standard deviations are shown in 
Table 3. All the reliabilities are above 0.8 and thus considered good [61]. Table 4 
shows the correlation matrix. In addition, we also followed the procedure suggested 
by Harman’s single-factor test for common method bias [64] and found that no single 
factor explains the majority of the variance in the variables, thereby providing evidence 
against single-respondent bias.

Step 4: Tests for Convergent and Discriminant Validity  
Through Confirmatory Factor Analysis Using  
Structural Equation Modeling Analysis

Even though exploratory factor analysis provides a measure of convergent and dis-
criminant validity of constructs, it does not test for possible error correlations among 
items. We therefore developed measurement models using confirmatory factor analysis 
for each first-order construct. We used structural equation modeling through Amos 
version 16. We then ran a first-order correlated model of the measurement models 
of the 14 factors to identify significant correlations among their error terms, if any. 
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The model fit indices were chi-square/degrees of freedom  =  1.7, goodness-of-fit 
index (GFI) = 0.90, adjusted goodness-of-fit index (AGFI) = 0.87, normed fit index 
(NFI) = 0.90, Tucker–Lewis index (TLI) = 0.95, comparative fit index (CFI) = 0.96, 
and root mean square error of approximation (RMSEA) = 0.054. Appropriate values 
for chi-square/degrees of freedom should exceed 1 and should be less than 5 [70]. 
GFI > 0.85 and AGFI > 0.8 represent an acceptable fit [39]. Recommended values for 
NFI and TLI are > 0.90, and for CFI > 0.90 [70]. RMSEA values below 0.1 signify 
a good fit [44, 70]. We thus found all the model fit indices to be equal to or greater 
than acceptable levels, thus showing that there were no significant correlations of er-
ror terms and providing confirmatory factor analysis of convergent and discriminant 
validity among the factors.

Table 1. Sample Demographics

	 Number	P ercentage

Panel A: Gender

Female	 181	 78
Male	 40	 17
Missing	 12	 5
Total	 233	 100

Panel B: Education

High school	 37	 16
Two-year college	 45	 19
Bachelor’s degree	 108	 46
Master’s degree	 33	 14
Others	 10	 5
Total	 233	 100

Panel C: Years Working

1–5	 9	 4
6–10	 27	 12
11–15	 31	 13
16 and over	 155	 66
Missing	 11	 5
Total	 233	 100

Panel D: Years in Current Organization

1–5	 62	 27
6–10	 49	 21
11–15	 39	 17
16 and over	 71	 30
Missing	 12	 5
Total	 233	 100
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Table 2b. Factor Loadings of End-User Satisfaction

Content Accuracy Output Ease of use Timeliness

EC1 0.84
EC2 0.81
EC3 0.89
EC4 0.83
EA1 –0.95
EA2 –0.91
EO1 –0.89
EO2 –0.71
EU1 –0.99
EU2 –0.80
ET1 –0.86
ET2 –0.91
Notes: Kaiser–Meyer–Olkin measure of sampling adequacy = 0.866, significance = 0.000, 
cumulative percentage of variance = 87 percent. Cross-loadings below 0.4 are not shown. The 
table indicates that none of the items cross-loaded above 0.4.

Step 5: Verification of Second-Order Constructs

We verified for the existence of second-order constructs for technostress creators, 
end-user satisfaction, and end-user performance. To do this, we first ran first-order 
correlated measurement models (with the first-order factors) for the technostress cre-
ators and end-user satisfaction constructs. We next ran a second-order measurement 
model for each of them. We then calculated the target coefficient [55], which is the 
ratio of the chi-square values of the first-order correlated and second-order models 
and which indicates the percentage of variance explained by the second-order model 
compared to the first-order correlated model. The recommended value for this coef-
ficient is 0.8 [55]. We found the t‑coefficient in the case of technostress creators to be 
0.98 and end-user satisfaction to be 0.90, indicating the evidence of the second-order 
models. In the case of end-user performance, because we had only two subconstructs, 
we could not run a second-order model and hence could not conduct this particular test 
for the existence of the second-order construct. However, the second-order coefficients 
in the measurement model were found to be significant at the 0.05 level, indicating 
the presence of the second-order construct. Following these tests, therefore, we con-
ceptualized technostress creators, end-user satisfaction, and end-user performance 
as second-order constructs. Technostress creators encompass five first-order subcon-
structs—techno-overload, techno-invasion, techno-complexity, techno-insecurity, and 
techno-uncertainty. End-user satisfaction has five first-order subconstructs—content, 
accuracy, output, ease of use, and timeliness. End-user performance has two first-order 
subconstructs—ICT-enabled productivity and ICT-enabled innovation. Involvement 
facilitation and innovation support were modeled as first-order constructs.

Step 6: Testing of Research Model and Hypotheses

We next ran the path model in Amos with measurement models; all the constructs were 
modeled as first-order constructs. In the case of the three second-order constructs, 
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Table 3. Construct Items, Reliability, Mean, and Standard Deviation

		  Standard
	 Mean	 deviation

Innovation support (reliability = 0.86)	 2.20	 0.79
  IS1: We have a very open communications environment.
  IS2: Employees and functional managers are supportive of  
    each other.
  IS3: Employees at all levels are rewarded for learning new skills.
  IS4: Management encourages experimental mind-set and  
    risk taking.
  IS5: New ideas are easy to be implemented.
Involvement facilitation (reliability = 0.87)	 2.79	 0.90
  IF1: Our end users are encouraged to try out new technologies.
  IF2: Our end users are rewarded for using new technologies.
  IF3: Our end users are consulted before introduction of new  
    technology.
  IF4: Our end users are involved in technology change and/or  
    implementation.
Technostress creators 
  Techno-overload (OV) (reliability = 0.89)	 2.97	 1.00
    OV1: I am forced by this technology* to work much faster. 
    OV2: I am forced by this technology to do more work than  
      I can handle. 
    OV3: I am forced by this technology to work with very tight  
      time schedules. 
    OV4: I am forced to change my work habits to adapt to new  
      technologies.
    OV5: I have a higher workload because of increased  
      technology complexity. 
  Techno-invasion (IN) (reliability = 0.81)	 1.91	 0.77
    IN1: I spend less time with my family due to this technology.
    IN2: I have to be in touch with my work even during my  
      vacation due to this technology.
    IN3: I have to sacrifice my vacation and weekend time to  
      keep current on new technologies.
    IN4: I feel my personal life is being invaded by this technology.
  Techno-complexity (CO) (reliability = 0.84)	 2.54	 0.83
    CO1: I do not know enough about this technology to handle  
      my job satisfactorily.
    CO2: I need a long time to understand and use new  
      technologies.
    CO3: I do not find enough time to study and upgrade my  
      technology skills.
    CO4: I find new recruits to this organization know more  
      about computer technology than I do.
    CO5: I often find it too complex for me to understand and use  
      new technologies.
  Techno-insecurity (INS) (reliability = 0.84)	 2.00	 0.71	
    INS1: I feel a constant threat to my job security due to new  
      technologies.
    INS2: I have to constantly update my skills to avoid being  
      replaced.
    INS3: I am threatened by co-workers with newer technology  
      skills.
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		  Standard
	 Mean	 deviation

    INS4: I do not share my knowledge with my co-workers for fear  
      of being replaced.
    INS5: I feel there is less sharing of knowledge among  
      co-workers for fearing of being replaced.
  Techno-uncertainty (UN) (reliability = 0.82)	 3.15	 0.80
    UN1: There are always new developments in the technologies  
      we use in our organization.
    UN2: There are constant changes in computer software in  
      our organization.
    UN3: There are constant changes in computer hardware in  
      our organization.
    UN4: There are frequent upgrades in computer networks in  
      our organization.
End-user satisfaction:
  Content (EC) (reliability = 0.90)	 3.40	 0.79
    EC1: The system provides the precise information I need.
    EC2: The information content meets with my needs.
    EC3: The system provides reports that seem to be just  
      about exactly what I need.
    EC4: The system provides me with sufficient information.
  Accuracy (EA) (reliability = 0.95)	 3.38	 0.90
    EA1: The system is accurate.
    EA2: I am satisfied with the accuracy of the system.
  Output (EO) (reliability = 0.88)	 3.45	 0.83
    EO1: I think the output is presented in a useful format.
    EO2: The information provided by the system is clear.
  Ease of use (EU) (reliability = 0.91)	 3.51	 0.84
    EU1: The system is user friendly.
    EU2: The system is easy to use.
  Timeliness (ET) (reliability = 0.85)	 3.50	 0.82
    ET1: I get the information I need in time.
    ET2: The system provides up-to-date information.
End-user performance
  ICT-enabled productivity (PR) (reliability = 0.91)	 3.80	 0.85
    PR1: This technology helps to improve the quality of my work.
    PR2: This technology helps to improve my productivity.
    PR3: This technology helps me to accomplish more work  
      than would otherwise be possible.
    PR4: This technology helps me to perform my job better.
  ICT-enabled innovation (INN) (reliability = 0.94)	 3.36	 1.03
    INN1: This technology helps me to identify innovative ways  
      of doing my job.
    INN2: This technology helps me to come up with new ideas  
      relating to my job.
    INN3: This technology helps me to try out innovative ideas.

* The term this technology refers to the day-to-day computer-based applications you use in 
your job, such as e-mail, office automation system, networked devices, database systems, and 
application development tools.
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the averages of the first-order subconstructs were considered as items to the respec-
tive first-order models. Figure 4 shows the path model and path coefficients only, 
along with the significance levels. Table 5 provides the path coefficients for the path 
model and item loadings with the standardized coefficients for the measurement 
models, along with their significance. The path coefficients (for two-tailed tests) 
and factor loadings are significant at p < 0.05. All the path coefficients are of the 
expected sign, showing support for our research hypotheses, as shown in Table 5. 
The model fit indices of the path model are chi-square/degrees of freedom = 1.7, 
GFI = 0.90, AGFI = 0.87, NFI = 0.90, TLI = 0.95, CFI = 0.96, and RMSEA = 0.056. 
These values indicate acceptable model fit, as explained in Step 4. Further, we intro-
duced organization as a dummy control variable to the dependent variable (end-user 
performance) in the model. There was no change in any of the significance of the 
paths. The coefficient of the dummy variable to the dependent variable was 0.027 
and therefore not significant.

Discussion

Support for the research hypotheses establishes that (1) technostress creators impair 
innovation and productivity in tasks that require the use of ICT, both directly and indi-
rectly, the latter by reducing the satisfaction of users with the applications and systems 
they use; (2) mechanisms that facilitate user involvement reduce technostress-creating 
factors and offset their user satisfaction–reducing effects by increasing the latter; 
(3) organizational mechanisms that support innovation increase end-user satisfaction 

Figure 4. Path Analysis Results
Notes: Standardized path coefficients, factor loadings, and significance values are shown. 
*** p < 0.01; ** p < 0.05.
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and reduce factors that create technostress by positively affecting those that support 
involvement facilitation; and (4)  mechanisms that facilitate user involvement and 
support innovation indirectly increase individual productivity and innovation in ICT-
mediated tasks through their positive influence on end-user satisfaction. In particular, 
the technostress creators → end-user satisfaction and technostress creators → end-
user performance paths substantiate the stress-strain relationship between these two 
pairs of variables, as envisioned in Figure 2. The paths for involvement facilitation → 
technostress creators and involvement facilitation → end-user satisfaction point to the 
role of the involvement facilitation construct as a situational variable in the context 
of Figure 2. We describe below the research- and practice-related implications of the 
results and the limitations and possible extensions of the study.

Table 5. Path Analysis Results

From → to	 Estimate	H ypothesis

Innovation support → Involvement facilitation	 0.56***	 H7
Innovation support → End-user satisfaction	 0.24***	 H6
Involvement facilitation → End-user satisfaction	 0.18**	 H5
Involvement facilitation → Technostress creators	 –0.17**	 H4
Technostress creators → End-user satisfaction	 –0.18**	 H1
Technostress creators → End-user performance	 –0.33***	 H2
End-user satisfaction → End-user performance	 0.18**	 H3
Innovation support → IS1	 0.60***
Innovation support → IS2	 0.62***
Innovation support → IS3	 0.80***
Innovation support → IS4	 0.84***
Innovation support → IS5	 0.78***
Involvement facilitation → IF1	 0.76***
Involvement facilitation → IF2	 0.75***
Involvement facilitation → IF3	 0.95***
Involvement facilitation → IF4	 0.86***
End-user satisfaction → EC	 0.77***
End-user satisfaction → EA	 0.79***
End-user satisfaction → EO	 0.83***
End-user satisfaction → EU	 0.76***
End-user satisfaction → ET	 0.85***
Technostress creators → OV	 0.66***
Technostress creators → IN	 0.67***
Technostress creators → CO	 0.75***
Technostress creators → INS	 0.69***
Technostress creators → UN	 0.40***
End-user performance → PR	 0.76***
End-user performance → INN	 0.89***

Notes: Significance levels based on two-tailed tests. One-tailed tests (since the directions are 
provided by the hypotheses) might have yielded significance at a lower p‑value. Path coefficients 
are standardized. Abbreviations are explained in Table 3. *** p < 0.01; ** p < 0.05.
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Research-Related Implications

Recent research [8, 49] and practitioner conversation [43] have begun to emphasize 
the importance of negative and overwhelming effects of ICT for the end user. This 
paper contributes to this emerging stream of study in three ways. First, by showing 
that factors that create technostress negatively affect the satisfaction of end users with 
the applications they use, and their productivity and innovation in tasks that use these 
applications, the paper establishes that the phenomenon of technostress has important 
consequences for the domain of end-user computing. It thus conceptually extends the 
literature in this domain, which has hitherto addressed system characteristics such as, 
among others, ease of use, perceived benefits, system quality, and information qual-
ity as predictors of system use and satisfaction. In particular, our results show that 
technostress-creating conditions from ICT-related overload, ICT-related job insecurity, 
complexity associated with ICT use, invasive and intrusive aspects of ICT, and ICT-
related upgrades and uncertainty (as encapsulated in technostress creators) negatively 
affect the user’s perception of the accuracy, ease of use, timeliness, and usefulness of 
applications (as encapsulated in end-user satisfaction) that he or she uses. Given the 
relatively low levels of structure and high levels of individual adaptation required for 
using many current and emerging applications, users who are thus dissatisfied would 
likely limit their use of ICT to the minimum possible levels. Further, their productivity 
and innovation for tasks requiring the use of these applications would be low. Thus, the 
findings that technostress-creating conditions adversely affect end-user performance 
and satisfaction demonstrate that these conditions are antecedents of organizations 
not being able to appropriate benefits from ICT.

Second, this paper broadens the nascent literature in technostress by theorizing 
and demonstrating the presence of strains specifically in the context of ICT usage in 
addition to the more general psychological and behavioral strains examined thus far. 
Our findings show that further to reducing job satisfaction, organizational commit-
ment, and job productivity, and increasing role stress, factors that create technostress 
negatively affect ICT users’ satisfaction with the applications and systems they use 
and inhibit their ability to use them for productive and innovative performance out-
comes in the context of ICT-mediated tasks. That is, not only does technostress have 
adverse behavioral and psychological outcomes but it also has negative outcomes in 
the end-user computing domain.

Third, the study highlights the importance of end-user involvement and innovation 
support mechanisms for reducing stress-creating conditions (technostress creators) 
and ICT usage–related strains (end-user dissatisfaction and end-user performance) 
associated with technostress. Some studies (e.g., [25, 58]) have identified the positive 
effects of involvement and participation, such as increased system acceptance and 
better system quality. Our results show that in addition to these benefits, mechanisms 
that facilitate end-user involvement in planning for new ICT and encourage users to 
experiment with ICT reduce the intensity of ICT-related stressors, thus mitigating 
their negative effects on end-user satisfaction and performance. Such mechanisms 
also increase the satisfaction of users with the applications they use (directly) and 
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their productivity and innovation vis‑à‑vis ICT-mediated tasks (indirectly). Research 
[77] affirms that organizational support for experimentation and innovation by the 
individual increases his or her ability to adapt to technology-induced change in general. 
The present study extends these findings by showing that mechanisms that facilitate 
innovation, communication among users, and a supportive environment in general 
reduce the intensity of ICT-related stressors by bolstering the effects of particular 
technostress-reducing mechanisms such as involvement facilitation.

Practice-Related Implications

Our findings contribute to managerial practice in two ways. First, many current systems 
are evolving toward platforms (such as intranets and Web 2.0-based applications) that 
support highly customizable and adaptable applications. Benefits that firms hope to 
harness from these technologies will depend, to a large extent, on how satisfied the 
user is with these applications and how well he or she can use them for innovation 
at work. This paper shows that firms need to be cognizant that stress-creating factors 
such as overload, invasion, and continual upgrades generate dissatisfaction in the 
user about the benefits and usefulness of ICT and reduce anticipated ICT-enabled 
task productivity and innovation. Second, managers should find the results useful in 
developing and evaluating mechanisms that encourage ICT-related involvement and 
experimentation for reducing the intensity of technostress-creating conditions and 
the associated strains.

Limitations and Extensions

Certain limitations are to be considered while interpreting the results. First, the sample 
is not completely random in the sense that the organizations were selected on the ba-
sis of the authors’ contacts. Second, the questionnaires were not distributed; instead, 
potential respondents were instructed to request them if they wanted to participate. 
Thus, there is the self-selection issue of respondents, which could possibly mean that 
the sample is biased toward those who perceived a high level of technostress and hence 
were interested in participating in the study. Third, this study was done in government 
organizations only and generalization across various sectors has to be accompanied 
by caution. Finally, the items for the end-user performance construct reflect the 
respondents’ own perceived work performance rather than independent assessments 
by a supervisor or a peer. Thus, a certain degree of subjective bias in measuring this 
construct may be involved.

The results can be used as a basis for extending the technostress literature into other 
aspects of ICT use. For instance, longitudinal studies on the use of ICT in specific 
individual and group processes such as product development, project management, and 
strategic planning can lead to a better understanding of how technostress affects the 
individual’s performance in particular work contexts. In addition, emerging applications 
such as wikis, virtual environments, and blogs are subject to significant structuration 
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by the user. Understanding the influence of technostress on how users engage in the 
structuration process is, the authors feel, an important aspect of managing the latter.

Conclusion

Technostress is an unintended, but perhaps an inevitable, consequence of the sus-
tained and near-continuous use of computers in the organizational context. It can lead 
to strains and thereby adversely affect desired outcomes in different domains. This 
paper represents an attempt to identify the effects of technostress creators on two 
variables in the domain of end-user computing—the satisfaction of users with the 
ICT they use and on their task performance using them. Our findings highlight the 
unfavorable effects of technostress on managers’ ability to effectively use ICT and 
provide evidence of mechanisms to mitigate these effects.
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reviewers for their valuable input in improving this paper.

Notes

1. ICT users, end users, and users are used interchangeably; all three terms refer to indi-
viduals in organizations who use computer applications and systems for accomplishing tasks 
at work.

2. For detailed reviews of role- and task-related stress, see Cooper et al. [19] and 
McGrath [56].

3. Situational variables can also negatively moderate the relationship between stressors 
and strain. However, while the direct link between situational variables and strain has found 
strong empirical support, there has been conflicting evidence for the moderating effect [19]. 
Ragu-Nathan et al. [65] did not find moderating effects in the context of technostress.

4. The benefits from advanced ICT can, of course, greatly reduce the amount of time and 
effort in information processing. Similarly, users may find that connectivity can offer them 
convenience rather than invasion of privacy, and may find it exciting to learn to use new and 
complex technologies. This paper does not discount such scenarios. However, it focuses on the 
emerging and very real problems of negative cognitions associated with some of the character-
istics of modern ICT in the domain of end-user computing.

5. There are conditions under which involvement may not increase the satisfaction of end 
users with the applications they use [10, 28, 62]. Doll and Torkzadeh [28] suggest that this may 
occur when the level of involvement that users perceive they actually have is substantially less 
than the level of involvement that they desire. In the most general case, however, and in the 
absence of specific knowledge about the discrepancy between actual and desired involvement 
levels, involvement leads to positive effects on user satisfaction.
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