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ABSTRACT 

Emerging information and communication technologies (ICTs) make it possible for many business end-users to get 
connected anytime, anywhere. While the pervasive new ICTs have the potential to offer significant end-user performance 
gains, they also bring some negative side effects such as technostress: a cognitive reaction that an individual experiences 
when he or she is unable to cope with or adapt to new ICT. Given the importance of end-user satisfaction (EUS) to system 
success, this paper attempts to explore the impact of  a set of technostress creators on EUS, and the effect of some 
technostress inhibiting mechanisms (e.g. end-user training, end-user help-desk and end-user involvement) on alleviating the 
negative impact of technostress on EUS. Empirical data were collected through questionnaire survey to help answer the 
research question. 

Keywords 
Technostress, end-user satisfaction, survey research. 
 

INTRODUCTION 

The end-user computing (EUC) environment has expanded over the past two decades from being confined to the desktops in 
the centralized corporate offices to now include a much larger population of end-users connected by advanced wireless 
technologies and mobile devices (Moore, Jackson and Wilkes, 2007). Emerging information and communication 
technologies (ICTs) make it possible for many business end-users to get high speed data connection while traveling around 
the country or working at home.   Given the greatly expanded end-user base, an increasingly important issue is the end-user 
satisfaction (EUS) toward these new ICTs. Delone and McLean (2003) suggest that EUS is probably the most widely used 
indicator for system success. Thus an area of current research interest is to explore the various antecedents of EUS.  

Existing literature have studied several important organizational and personal antecedent variables for EUS, including senior 
management support, end-user support center responsiveness and reliability, end-user involvement in system implementation, 
user training, end-user computer efficacy, end-user age, gender and education level, etc. (Aladwani, 2002; Torkzadeh and 
Dwyer, 1994; Harrison and Rainer, 1992). One of the important EUS antecedent variables that have not been extensively 
studied in the EUC literature is the technology related stress created by the new generation of ICTs. The pervasive nature of 
new ICTs such as wireless LANs and mobile phone networks make it possible for end-users to get connected anywhere, 
anytime. While this is desirable for improved end-user productivity, it also imposes tremendous psychological and 
organizational pressure on the end-users using the technology. Tarafdar, et al. (2007) empirically identified five techno-stress 
creators: 1) Techno-overload: the ICT pushes end-users to work faster; 2) Techno-invasion: the pervasive ICT invades 
personal life; 3) Techno-complexity: the complexity of new ICT makes end-users feel incompetent; 4) Techno-insecurity: the 
job security of end-users threatened by fast changing ICTs; and 5) Techno-uncertainty: the constant changes, upgrades and 
bug fixes in ICT hardware and software impose stress on the end-users. 

This paper attempts to explore the impact of the above techno-stress creators on end-user satisfaction, and the effect of some 
technostress inhibiting mechanisms (e.g. end-user training, end-user help-desk and end-user involvement) on alleviating the 
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negative impact of techno-stress on end-user satisfaction. Empirical data were collected through questionnaire survey to help 
answer the research question. 

CONCEPTUAL FOUNDATIONS 

In recent years, practitioner literature (Brillhart, 2004; Brod, 1984; Sethi et al., 1987; Weil and Rosen, 1997) has termed the 
stress creating effects of technology in general and ICTs in particular, as “technostress”. “Technostress” is a cognitive 
reaction that an individual experiences when he or she is unable to cope with or adapt to ICT. The effects of technostress 
have become increasingly apparent over the past few years, with the proliferation of ICT in the workplace.  A few studies 
have suggested that technostress leads to reduced end-user satisfaction (Brillhart, 2004; Brod, 1984; Nelson and Kletke, 1990; 
Tarafdar et al., 2007). We draw from some of these studies as well as from organizational stress theories stress to develop our 
research model for understanding and managing the effects of technostress on end-user satisfaction. 

The conceptual model for the study is depicted in Figure 1. It is expected that Technostress Creators (TSC) will have a 
negative impact on End-User Satisfaction (EUS), while Technostress Inhibitors (TSI) will have a positive impact on EUS. 
The possible moderating effect of TSI will also be examined. 
 

Figure 1: Conceptual Model 

Technostress Creators 

“Technostress Creators” represents the factors that create technostress in the organization. For understanding the aspects 
associated with Technostress Creators, we refer to extant literature as well as practitioner observations. 

ICTs can create stress in a number of ways. First, communication overload and information overload are related fall-outs. It 
is routine for employees to handle a constant stream of communication from different sources such as the Internet, emails, 
cell phones, short messages and faxes, aided by devices such as laptops, PDA’s and blackberries. They can be contacted 
anywhere and anytime, they feel forced to respond to different kinds of communication devices, and “not connecting” can 
actually become disquieting (Clark and Kalin, 1996). They feel simply inundated with information and are forced to work 
faster to cope with increased processing requirements. Information overload may create stress and leave users feeling 
frustrated and dissatisfied at work. 

Second, the prevalence of ICTs and their capabilities for constant connectivity result in individuals losing control over their 
time and space.  The attitudes of individuals and their sense of security and satisfaction in their jobs are negatively affected 
when they think that nothing they do is private anymore and that they are always under supervision or “on call” (Weil and 
Rosen, 1997). One of the related consequences of this has been that the work day gets extended, often by as much as two to 
three hours per day, these extra hours being spent in using communication devices such as email applications and 
blackberries, many times during odd hours (Mandel et al, 2005). 

Third, even as competitive pressures to keep using the latest hardware, software and applications have increased, technical 
capabilities and terminology associated with ICTs have become more complex. Fear and anxiety are common reactions to 
this ever increasing complexity (Yaverbaum, 1988; DeMaagd, 1983), and anecdotal findings and trade surveys (Brod, 1984; 
Weil and Rosen, 1997) suggest that most people find the variety of applications, functions, and jargon intimidating and 
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difficult to understand. Also new ICT products, applications, and capabilities are created so fast that these new applications 
can take months to learn, and manuals can be complex. Intellectual and professional curiosity can turn into frustration and 
cause stress when changes in existing systems come in so rapidly that there is no chance to find meaningful patterns or 
develop a base of experience (Kupersmith 1992). This leads to job dissatisfaction. 

Fourth, although most ICT applications are quite complex, they do not completely meet business requirements and cannot be 
used “as is” without major modifications. Even after these modifications have been made, the capabilities of systems may not 
be enough, and there may be problems such as the absence of an adequate number of terminals for users to work on 
(Kupersmith 1992).  Moreover, computers crash, applications are slow, and it takes time to troubleshoot and get help. All of 
this creates dissatisfaction on the job, and a feeling of being unable to cope (Brod, 1984; Fisher and Wesolkowski, 1999).  

In summary, ICTs create stress because they are complex and change frequently, involve significantly steep learning curves, 
require more work, and are accompanied by technical problems and errors, and hence can lead to a decrease in job 
satisfaction.  

Technostress Inhibitors 

Technostress inhibitors are technostress prevention mechanisms to negate the negative impact of technostress creators. 
Studies have identified certain factors and conditions that can alleviate and reduce technostress. Nelson and Kletke (1990) 
and Nelson (1990), for example, have identified adjustments that help decrease the consequences of the stress from 
technological innovation. Adequate organizational and technical support and training for end users in the context of their use 
of ICTs is one such factor. 

Organizations often introduce new ICT systems without consulting end users.  They keep workloads high while introducing 
ICT and do not invite employees to participate in policy-related discussions on how the system can be used (Brod, 1984).  
Involving end-users from the beginning enables user buy-in from the start of the implementation cycle, thus decreasing the 
possibility of resistance to their use (Clark and Kalin, 1996; Karasek 1979, Nelson and Kletke 1990). Prior to introducing 
new ICT, users should be educated about different benefits and opportunities from the use of the system. Their requirements 
should be solicited as far as possible and integrated into the system design. Increased user involvement in terms of knowledge 
of the context of the accompanying changes, and participation in implementation and planning teams, can help users to get 
over their ICT-related fear and anxiety. 

End-User Satisfaction 

One of the most important variables of research centered in the domain of end-user computing is the satisfaction of the ICT 
end users. End-user satisfaction (EUS) is the individual’s attitude and perception towards the use of computer-based systems 
in the work processes that he or she performs (Rainer and Harrison 1993). The concept finds theoretical roots in the work of 
Cyert and March (1963), which states that a system that meets the needs of users will reinforce their satisfaction with it. End-
user satisfaction includes factors such as relevance and accuracy of the information provided by an ICT-based system (Iivari 
and Koskela, 1987; Delone and McLean, 1992; Ives et. al., 1983), and its ease of use (Doll and Torkzadeh, 1988). It has been 
widely used as a surrogate for a system’s overall usefulness, (Ives et. al., 1983; Rivard and Huff, 1988), overall success 
(Delone and McLean, 2003; Chen et. al., 2002; Bailey and Pearson, 1983; Rai et al, 2002), decision-support success (Barki 
and Huff, 1985), and office-automation success (Tan and Lo, 1990), as perceived by the end user. Research has argued that 
end-user satisfaction illustrates an attitude of the end user towards ICT (Doll and Torkzadeh, 1991; Thompson et al, 1991).  It 
leads to greater system use and to positive performance impacts such as increased task productivity (Rivard and Huff, 1984; 
DeLone and McLean, 1992; Etezadi-Amoli and Farmhoomand, 1996), greater task innovation (DeLone and McLean 2003), 
and improved decision making (Igbaria and Tan, 1997).  

The Impact of Technostress Creators on End-User Satisfaction 

Stress theories assert that stressors reduce job satisfaction (Igbaria and Guimaraes, 1993; Moore 2000; Jex and Beehr, 1991). 
Research from the domain of EUC shows that cognitions about computers play a key role in determining the satisfaction of 
end users in the context of ICT mediated tasks (Bailey and Pearson, 1983; Ives et al., 1983; Rivard and Huff, 1988). Users 
having positive cognitions about computers show greater satisfaction with ICT. Computer anxiety (Hudiberg, 1989; Heinssen 
et al., 1987), for instance leads to low user satisfaction (Harrison and Rainer, 1996) and poor performance. 

“Technostress Creators” (Tarafdar et al., 2007) describes stressors associated with the use of ICT. Technostress creators 
cause end-user dissatisfaction in a number of ways. They cause the end user to feel overloaded as a result of excess 
information and multitasking. They feel compelled to acquire and process information simply because it is available, and 
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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. 

The use of ICT can have invasive consequences. Present organizational infrastructures, consisting of mobile communication 
and computing devices, intranets, virtual private networks, and wide area networks, enable constant and ubiquitous 
connectivity. Individuals are never “free” of technology and feel compelled to be constantly connected (Clark and Kalin, 
1996). There is thus a blurring of boundaries between the home and the workplace, leading to reduced satisfaction.  

ICT have become increasingly complex in their technical capabilities and terminology; users have to spend time and effort in 
learning how to use them, to the possible exclusion of other organizational tasks. As a result, users experience computer 
anxiety and dissatisfaction (Yaverbaum, 1988; DeMaagd, 1983), spend considerable time addressing associated difficulties.  

Current ICT have short life cycles.  Organizations are constantly upgrading and introducing new systems, often as a response 
to competitive pressures to keep using the latest technology (Fisher and Wesolkowski 1999).  As a result, employees have to 
regularly learn how to work with new applications, even as their existing, quite recently acquired knowledge gets obsolete 
(Weil and Rosen 1997). Constant requirements for refreshing and updating eventually lead to dissatisfaction (Nelson and 
Kletke, 1990; Johansson and Aronson, 1984). 

The organizational adoption and use of ICT is also associated with insecurity for end users. Research on stress shows that 
even if individuals believe that their jobs are secure, they are dissatisfied if they perceive a lack of career advancement 
opportunities (Jewell, 1998). End users of ICT fear the possibility of losing their jobs, in case of inability to cope with 
learning requirements and work process adaptations relating to new and changing ICT. Users who perceive their computer 
knowledge to be inadequate experience lower user satisfaction (Harrison and Rainier, 1996). 

The Effect of Technostress Inhibitors on Improving End-User Satisfaction 

Existing literature indicate that technostress prevention mechanisms such as user training, helpdesk support and end-user 
involvement in system implementation can negate the negative impact of technostress creators and improve end-user 
satisfaction. 

One of the problems with managing technology in organizations is that although new ICTs are introduced at a rapid rate, end 
users are not provided with adequate training on how to use them (Weil and Rosen, 1997). Not only do end users need 
effective training on how to use new systems, they also need to be guided, during the early days, in the use of these systems, 
to help reduce their anxiety and concerns (Clark and Kalin, 1996; Kupersmith 1992). In a study of ICT users, it was found 
that ICT users who had “excellent to good” training had more positive reactions to new applications than those who had 
received “fair to terrible” training. (Yaverbaum, 1988; Zorn 2002) suggest that users should be encouraged to explore new 
systems, to re-tool, and to carry out face-to-face communication with the IT department personnel to resolve their ICT-related 
queries. 

End user participation and involvement enable the organization to build and deploy ICT that are better understood by users, 
appropriately tailored and configured for them (Doll and Torkzadeh, 1989), more valued by them and better accepted by 
them (McKeen et al., 1994), thus resulting in greater user satisfaction (Doll and Torkzadeh, 1989; Kappelman and McLean, 
1991; King and Lee, 1991). 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 ICT. 

To summarize, these mechanisms and measures make it easier for end users to utilize ICTs, derive associated benefits at 
work, and thereby increase end-user satisfaction. We next describe the research methodology, analysis and results. 

RESEARCH METHODOLOGY 

The current study examines the relationships among Technostress Creators (TSC), Technostress Inhibitors (TSI), and End-
User Satisfaction (EUS). Empirical data were collected through questionnaire survey method. Multiple items were used to 
measure each construct. The measurement items for Technostress Creators and Technostress Inhibitors were adopted from 
Ragu-Nathan et al. (forthcoming). The items for measuring End-User Satisfactions were adapted from Doll and Torkzadeh 
(1991). All items were measured on a five point Likert scale: 1 – strongly disagree to 5 – strongly agree. A sixth option of 
“Not Applicable” or “I do not know” was also provided. 
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Data Collection 

Data for this research was collected from users of ICT in two public sector organizations in the United States. Support from 
the organizations was solicited through the head of the IS departments. First, 320 emails were sent out to employees 
describing the nature and purpose of the study, and asking them whether they would be interested in participating.  They were 
requested to ask for the questionnaire if they were interested, and to return the completed questionnaire in a sealed envelope. 
Respondents were informed that participation in the study was voluntary and that the confidentiality of their responses was 
assured. A total of 264 questionnaires were requested, of which 233 were returned, representing a response rate of 88.2%. 
The sample is highly dominated by females, 78%. It is also noteworthy that most of them are well educated. Ninety five 
percent of the respondents have work experience of more than 5 years and more than eight percent have worked in the 
particular organization for more than five years.   

Data Analysis and Results 

Since all measurement items in this study were adopted from previously validated scales, we did not put the items through 
another instrument validation process. However, we did perform careful construct reliability check. All reliability 
(Cronbach’s alpha) scores are higher than the recommended 0.7 level (Nunnally, 1978). 

Regression analysis was then performed to examine the relationships among TSC, TSI and EUS. The mean value of all items 
in a construct was used as input variables for the regression analysis.  A total of three different regression models were run. 
Model 1 used EUS as the dependent variable and TSC as independent variable. Model 2 added TSI to Model 1 as the second 
independent variable. Model 3 add a moderator variable (TSC*TSI) to Model 2. The results for the three regression models 
are shown in Table 1a, 1b and 1c.  

 

Unstandardized Coefficients 
Standardized 
Coefficients t Sig. 

Model B Std. Error Beta B Std. Error 
(Constant) 4.017 .195 20.634 .0001

TSC -.224 .075 -.194 -2.999 .003

Table 1a: Regression Model 1 
 

Unstandardized Coefficients 
Standardized 
Coefficients t Sig. 

Model B Std. Error Beta B Std. Error 
(Constant) 2.311 .253 9.144 .000
TSC -.093 .066 -.080 -1.404 .162

2

TSI .467 .052 .514 9.016 .000

Table 1b: Regression Model 2 
 

Unstandardized Coefficients 
Standardized 
Coefficients t Sig. 

Model B Std. Error Beta B Std. Error 
(Constant) 1.836 .572 3.207 .002
TSC .094 .212 .081 .442 .659
TSI .637 .190 .700 3.350 .001

3

TSC*TSI -.067 .073 -.224 -.927 .355

Table 1c: Regression Model 3 
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Model 1 shows that Technostress Creator (TSC) alone does have a significant negative relationship with End-User 
Satisfaction (EUS) (Table 1a). However, when Technostress Inhibitor (TSI) is introduced as the second independent variable 
in Model 2, the effects of TSC on ESU becomes insignificant, while TSI has a highly significant positive relationship with 
EUS (Table 1b). To test if TSI moderates the relationship between TSC and EUS, a moderator variable TSC*TSI is 
introduced in Model 3. Table 1c shows that both the TSC variable and the moderator variable TSC*TSI are not significant in 
Model 3, and TSI is the only highly significant variable. This means that TSI is not a moderator between TSC and EUS, but a 
good predictor of higher levels of end-user satisfaction. 

DISCUSSIONS AND CONCLUSION 

End-user satisfaction is the most widely used measure for information system success. The rapidly growing end-user 
population makes it critical for businesses to improve end-user satisfaction when adopting new ICTs, which in turn, may 
have considerable impact on employee productivity and business performance. Empirical evidences from this study shows 
that technostress does have significant negative impact on EUS. However, when technostress prevention mechanisms, such 
as better end-user support and training, and user involvement in system development and implementation are introduced, the 
negative impacts of TSC on EUS can be effectively negated. 

For managers, this study identifies specific organizational conditions that signify the existence of technostress among end-
users and relates them to end-user satisfaction, which is an important predictor of employee productivity and organizational 
performance. Managers can use the items developed in this study to ascertain the presence or absence of factors that create 
technostress. It should also be of interest to them to recognize that the organizational mechanisms described in “Technostress 
Inhibitors” can be effectively used to increase end-user satisfaction thus mitigate the negative outcomes of technostress. 

This paper makes several contributions. First, it shows that the stress experienced by end users as a result of their use of ICT 
decreases their satisfaction.  Our findings reinforce that the absence of adequate technostress prevention mechanisms during 
and after ICT implementation can lead to undesirable consequences not in line with anticipated benefits. Second, the paper 
suggests that there are inhibitor mechanisms that can be used to mitigate the effects of technostress, and can be used as 
managerial interventions for managing it. Third, the paper expands our understanding of the phenomenon of technostress by 
linking it to the end-user computing literature. The concepts and measurement instruments described here can be used as a 
strong basis for further investigation into technostress and analyze its relationship with other variables such as job 
performance and creativity. The constructs Technostress Creators and Technostress Inhibitors can be used by managers as 
diagnostic tools for assessing the extent of technostress and identifying strategies that may be required in their organizational 
context, for reducing its effects. 

This research represents an attempt to develop a conceptual and empirical understanding of technostress and its outcomes. As 
this paper shows, technostress reduces end-user satisfaction, and to that extent, can offset anticipated performance benefits 
from the deployment of ICT. From a research point of view, the paper lays out the basis from which further inquiry on the 
organizational effects of technostress can be developed. From a practical point of view, the findings herein suggest a 
framework within which technostress can be assessed and measured, and appropriate organizational mechanisms for 
managing the fallouts of its effects on end-user satisfaction can be identified. 
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