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A B S T R A C T

Mobile technologies have dramatically increased the number of work-related interruptions,
especially after regular work hours. At the same time, many employees have limited freedom to
decide how and when they accomplish their work, a condition that renders the explosion of
interruptions especially problematic. This study proposes that perceived interruption overload
negatively impacts work-related technology-usage via workers’ experiences of work-life conflict,
a key source of stress, and that this indirect effect is stronger for lower levels of worker control
(moderated mediation). Data were collected from 601 knowledge workers and analyzed through
Conditional process analysis, which integrates moderation and mediation analyses. The results
supported our model. This study takes an important step toward elucidating the role of mobile
technology in work-life conflict and technostress, and it illustrates the roles of perceived inter-
ruption overload as well as conflict and technostress in IT use.

Introduction

Organizations increasingly rely upon mobile information technologies to increase their employees’ work performance. For ex-
ample, one study reports that 269 billion emails per day were exchanged in 2017, up from 2015′s figure of 205 billion emails, and this
figure is expected to grow to almost 320 billion daily by 2021 (The Radicati Group, Inc., 2017). Moreover, Woollaston (2013) reports
information collected by the Android app Locket which showed that their 150,000 users checked their phones around 110 times per
day on average. This proliferation of email and related forms of communication has transformed the work environment so that 24/7
availability and associated interruptions have become an integral part of organizational life (Wilkes et al., 2018).

In this regard, mobile technologies are particularly problematic, exposing employees to an endless stream of email notifications,
instant messages, task reminders, message reminders, and other interruptions, all mediated via smartphones and tablets that con-
stantly beep, buzz, and blink. Estimates suggest that these instant messages and related technology-mediated (T-M) interruptions
have grown to consume about two hours of employees’ work days (Wilkes et al., 2018). This trend is disturbing because of its
potentially negative effects on focus and productivity.

Interruptions frequently come during non-work hours. Woollaston (2013) reports data compiled by the lockscreen app Locket
which found that over 75 percent of people unlock their phones and actively use them during the peak evening time between 5 pm
and 8 pm. The data further indicated that during this time the average person checked their mobile device around nine times an hour.
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The peak evening time is also the peak family time so that the active use of a mobile device for work during this time is bound to
create a strain on family life, entailing work-life conflict (WLC). WLC is the conflict arising from the work role intruding into the
personal role (Sarker et al., 2018). As such, WLC has been described as a key source of stress (Ahuja et al., 2007).

Overall, today’s work context is characterized by constant interruptions from mobile technologies, an expectation a worker will be
accessible at all times, assumed short response times, and an expectation that a worker’s actions will be coordinated with those of
other employees (O'Leary et al., 2011). Taken together, these factors may create WLC with downstream negative consequences for
organizations.

Attending to interruptions can shift attention away from a task, thereby impeding task performance and the ability to resume the
original task at hand (Iqbal and Horvitz, 2010). Thus, we argue that T-M interruptions are likely to create a chain of responses in
employees, leading to job-related and behavioral outcomes. Specifically, we suspect that WLC caused by interruption overload may
eventually lead employees to withdraw from using mobile technologies. Research has found that employees experiencing WLC may
limit their interactions with coworkers or customers (Flaherty et al., 1999). Similarly stress due to interruption overload may result in
workers limiting their interactions and a decline in the work-related usage of mobile technologies. The present study holds that
characteristics of a technology that are experienced negatively, such as frequent interruptions, can reduce the extent to which people
are willing to use the technology.

Overall, our goal is to examine the potential negative impacts of overload caused by interruptions after regular work hours in the
context of mobile technologies. We focus on the work-related usage of mobile technologies as an outcome variable. Burton-Jones and
Straub (2006) have argued that it is crucial for IS research to examine work-related technology usage as an outcome variable. In line
with this argument, IS research has examined issues of IT use at all levels of analysis, including the individual, the group, and the
organization (Sidorova et al., 2008). This attention devoted to IT usage is also consistent with Benbasat and Zmud’s (2003) claim that
IS research should focus directly on the use of the IT artifact since technology has to be used if individuals and organizations are to
reap its benefits. Therefore, examining the impact of key sources of technostress such as WLC on technology usage is important, and it
is a logical continuation of research into technostress. Consistent with this idea, recent technostress research (Riedl, 2013; Tarafdar
et al., 2010) has called for theorizing usage-related, behavioral outcome variables in technostress research (in addition to the psy-
chological outcomes that have been the focus of much prior technostress research). Only a few IS studies have followed this call. An
exception is Maier et al. (2015) who looked at the effects of technostress on hedonic technology use; they theorized that techno-
exhaustion can reduce the amount of time that users spend on Facebook. Research needs to build on this pioneering work by
examining the effects of technostress on use in a work context. The use of mobile technologies for work has had spillover effects
making it easier for work to intrude into peoples’ personal lives resulting in WLC. We examine the effects of perceived interruption
overload on the work-related usage of mobile technologies via WLC.

A potentially pertinent amplifier of this problem is that–while knowledge workers are expected to be accessible at all times–many
of them have limited freedom to decide whether, how, and when they accomplish their work (Noonan and Glass, 2012). This work
condition renders the explosion of T-M interruptions particularly problematic. Decision-making freedom allows workers to fit the task
of responding to T-M interruptions in their other responsibilities (Karasek, 1979; Ahuja and Thatcher, 2005); lack of it, however,
indicates that employees have limited control over their work and cannot adapt their work schedules and methods to respond to the
additional demands from interruption overload, creating stress. This stress likely leads them to shy away from desirable work be-
haviors like using work IT. For example, Chang et al. (2009) showed that stress can reduce organizational citizenship behavior. It
seems reasonable to assume that stress may also reduce the extent to which employees use work IT.

Yet, despite the practical significance of perceived interruption overload, research focusing on its effect on technology usage and
the dependence of this effect on worker decision-making freedom (i.e., the extent of control that employees have over their work) is
nascent.

Therefore, our second goal is to examine–when employees are required to be accessible outside of work hours–does it matter
whether they are given a certain level of control over how and when they use their mobile technologies? More specifically, we
examine one lever that may be useful to managers in enabling their employees to better manage perceived interruption overload; we
examine how the extent of control that workers have over their work may moderate WLC and associated technostress and, in turn,
technology usage. We suspect that control will allow employees to better manage their work and to better fit interruptions into their
lives, mitigating WLC and its subsequent impacts on work-related technology usage. That is, we propose that T-M interruptions will
be less damaging when workers have higher levels of control. In summary, the present study examines whether perceived inter-
ruption overload impacts work-related technology usage via increased perceptions of WLC – and whether this mediated impact of
perceived interruption overload on technology usage depends on the extent of control that employees have over their work.

We contribute to research on WLC, technostress, and IS use in several important ways. Perhaps most importantly, in the context of
mobile technology and the associated spillover effects of work into peoples’ personal lives, we look at usage as a dependent variable
in a mediation model, with control as a moderator. Thus, we refine understanding of how WLC and its associated stress is created by
mobile technologies and how it can be managed more effectively. We seek to integrate relevant concepts that have been studied in
isolation before. More specifically, while prior research has examined interruptions and work-related technology usage in isolation,
we create a more complete picture of their relationships, suggesting that T-M interruptions are detrimental to technology usage and
that the level of impact depends on the amount of control extended to workers (Cooper et al., 2001; Jett and George, 2003; McGrath,
1976; Riedl et al., 2012, 2013; Tarafdar et al., 2007, 2011). Our study helps IS research progress from simply investigating the
general association between technological stressors, WLC, and stress to providing more detailed and specific explanations of the
conditions under which technology creates these problems.
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Background and hypotheses

We build on prior research by elaborating on the concepts of interruptions, WLC as a source of stress, as well as work-related
technology usage. A few studies have looked at the intersection of two such areas (e.g., Ayyagari et al., 2011, described the potential
power of T-M interruptions in generating stress), some studies have touched on elements of these areas (e.g., Tams et al., 2018,
examine the interplay of interruptions, stress, and technology use in an experiment), yet no study to date has explicitly examined the
intersection of all three areas in the context of mobile technology and the workplace. A more direct focus on this intersection using
actual workers holds strong potential to explain how the usage-related impacts of T-M interruptions unfold. This is because recently-
advanced conceptual ideas indicate that T-M interruptions are pertinent to both stress and technology use and that stress is a major
inhibitor of various work-related behaviors including IS use (Cooper et al., 2001; Jett and George, 2003; McGrath, 1976; Riedl et al.,
2012, 2013; Tarafdar et al., 2007, 2011).

Perceived interruption overload

T-M interruptions are prevalent in today’s work environments as they occur in various forms, for example, as instant messages,
email notifications, task reminders, and message reminders. Despite the prevalence of these interruptions and their generally negative
consequences for various work-related behaviors, research into the effects of T-M interruptions is nascent (Afifi et al., 2018).

Two pioneering studies by Speier et al. (1999, 2003) examined the impact of T-M interruptions on decision performance, finding
that interruptions generally have a negative impact on the performance of decision makers because they induce conflict about the
allocation of various resources, such as time. These studies highlighted the importance of exploring the negative impacts of T-M
interruptions in more depth. Two later review papers by Riemer and Frößler (2007) and by Stephens (2008) supported this notion,
indicating that T-M interruptions cause substantial productivity losses by leading workers to feel stressed and, as a result, to withdraw
from various desirable behaviors (such as IS use). Overall, while little research has empirically examined the negative impacts of T-M
interruptions on stress and downstream withdrawal behaviors, it has consistently viewed these interruptions as problematic, affecting
stress and work behaviors.1

Consistent with Speier et al. (2003), we examine T-M interruptions as stressors that are externally generated and randomly
occurring and that break continuity of cognitive focus on another task or obligation. Further, T-M interruptions generally require
immediate attention and insist on action so that an individual who is being interrupted generally needs to turn his or her attention
toward the interruption (Speier et al., 2003). Hence, individuals receiving more T-M interruptions than they can effectively process
generally consider these interruptions demanding, leading them to perceive that they have too much to do (Chen and Karahanna,
2018). In line with this notion, in this study we focus on the negative consequences of interruptions, especially in terms of perceived
interruption overload that refers to perceived overload caused by interruptions. Building on Chen and Karahanna (2018), we define
perceived interruption overload as the extent to which users receive more interruptions after regular work hours than they can
effectively process and handle. Consistent with this definition, we sample a population of users who confirm that they use mobile
devices for work during non-work hours (please see the method section for more details).

In contrast to work overload, which is an indicator of the magnitude and difficulty of the work itself, perceived interruption
overload has its source in the cognitive resources needed when the subject is switching focus among tasks. The notion of perceived
interruption overload is grounded in the cognitive (or mental) workload literature. It addresses the ability of people to attain a certain
level of performance, given the limited available mental resources. This is consistent with the classic work of Kahneman’s (1973),
who has defined workload as the proportion of the capacity an operator spends on task performance. When task focus is interrupted
by an external stimulus, the subject of interruptions will knowingly or unknowingly shift attention from the task. At this point, a
decision must be made to focus on the new task, divide the attention among tasks, or ignore the interruption (O'Leary et al., 2011).
Even if a decision is made to not attend to the interrupting stimulus, this decision itself is a decision point of whether or not the
stimulus is worthy of attention, which can add to the cognitive burden of the task itself. In fact, it has been shown that this can result
in lower task performance and the inability to resume the original task at hand (Iqbal and Horvitz, 2010). The more people’s work
focus is interrupted, the more time they must devote to “meta work” or “overhead” – i.e., the time required to organize and co-
ordinate multiple tasks and spheres (González and Mark, 2004; Salvucci and Taatgen, 2010).

WLC as a pertinent problem in the context of perceived interruption overload

Given the pervasive, omnipresent nature of such contemporary mobile technologies as smartphones and of the interruptions they
mediate, their impacts often span work and non-work settings so that individuals’ work roles intrude into and interrupt their other
roles, creating conflict among the various different role requirements (Riedl, 2013; Tarafdar et al., 2007). For this reason and
consistent with prior technostress research (e.g., Tarafdar et al., 2007), we conceptualize stress in response to T-M interruptions that
occur outside of working hours as WLC. WLC is experienced under conditions of contradictory, incompatible, or incongruent role

1 We do not expect a direct linkage between perceived interruption overload and technology usage since – consistent with the demand-control
model advanced by Karasek (1979) – demands are merely a stressor and, thus, generally have no direct impacts on employee behaviors. Instead, it is
an employee’s experience of stress that generally carries the effect of a stressor on to employee behavior performance (Cooper et al., 2001). Thus, we
included stress in our study.
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requirements that occur when a person is asked to fulfill the requirements from multiple roles at the same time (Riedl, 2013; Tarafdar
et al., 2007). WLC most frequently manifests as conflicting demands of work and family (McGrath, 1976; Riedl, 2013; Tarafdar et al.,
2007), implying a conflict about the allocation of time and attention to both environments (McGrath, 1976). For example, it has
become common practice for employees to continue to be available after leaving work and even at home (Ciolfi and Lockley, 2018).
This trend started when employees became able to check their voicemails on the road and from home, and it grew even more
pervasive when employees were able to access their emails and other messages when away from the workplace (Spira and Feintuch,
2005). The pervasiveness of work-related T-M interruptions leaves people saddled with WLC: having to choose between responding to
the plethora of work-related queries, questions, and comments and fulfilling their personal responsibilities (Sarker et al., 2018; Riedl
et al., 2012).

Technology usage

IS use has been a longstanding phenomenon of interest to IS research (Barki et al., 2007; Davis et al., 1989). Burton-Jones et al.
(2017) identify four major themes of research on IS use:

(1) The application, refinement, and integration of various psychological explanations of IT adoption,
(2) The development of theories to account for the dynamics of use such as the human aspects of use,
(3) The development of new measurement and methodological approaches, and
(4) The continuing expansion of the broader network of constructs of interest in the study of IS use, including an expanding universe

of antecedents that influence IS use.

This study relates to themes 2 and 4 given that it investigates the human aspects of IS use and that it identifies perceived
interruption overload as well as work-life conflict as inhibitors of IS use. Past research on human aspects of IS use has focused on
coping with negative emotions (e.g., Beaudry and Pinsonneault, 2005), unconscious cognition (e.g., Limayem et al., 2007; Ortiz de
Guinea and Markus, 2009; Polites and Karahanna, 2013), and culture (e.g., Kappos and Rivard, 2008; Leidner and Kayworth, 2006).
Feelings of overload that arise from interruptions have not yet been thoroughly investigated in the context of IS use. Given the
relevance of interruptions to behavior (Galluch et al., 2015; Speier et al., 2003), perceived interruption overload warrants further
analysis.

Regarding the expanding universe of antecedents that influence IS use, researchers have emphasized the importance of social
influence and support (e.g., Sykes et al., 2009; Wang et al., 2013), institutional pressures (e.g., Chatterjee et al., 2002; Liang et al.,
2007), and personality (e.g., McElroy et al., 2007). IS researchers have also enriched our understanding of how IS use is embedded in
processes in practice (e.g., Serrano and Karahanna, 2016; Venters et al., 2014). However, IS researchers have not yet carefully
examined the extent to which perceived interruption overload and related perceptions of work-life conflict can influence IS use. Such
an examination would respond to recent calls for probing the impact of stress-related constructs on usage-related behavioral out-
comes (Riedl, 2013; Tarafdar et al., 2010). Therefore, the addition of a use-related outcome variable to this study would contribute to
the literature on IS use by showing that stress-related constructs can be negative antecedents for use. Taken together, these arguments
lead us to investigate IS use as an outcome variable.

Connecting perceived interruption overload and WLC to technology usage

To inform our understanding of how the relationship between perceived interruption overload, WLC, and work-related tech-
nology usage is structured and of how this relationship may depend on worker control, we use Karasek’s (1979) demand-control
model. This model constitutes one of the two most prominent theoretical frameworks used to study organizational stress due to its
conceptual significance and empirical success (Siegrist, 1996), and it fits the phenomenon studied in the present paper since it
theorizes the interaction between demands and control, such as the dependence of interruption-related effects on worker control that
we seek to examine here. More specifically, the demand-control model consists of four basic elements: job demand (i.e., the stressor),
stress (e.g., WLC), stress-related negative consequences such as performing a work-related behavior to a lesser extent (e.g., using
work IT to a lesser degree), and control (i.e., the extent of control that employees have over their work) (de Lange et al., 2003;
Karasek, 1979; Karasek and Theorell, 1990; van der Doef and Maes, 1999). Applied to the present study, the model suggests that we
can conceptualize perceived interruption overload as a job demand, WLC in the form of inter-role conflict as stress or strain, work-
related technology usage as a consequence of this WLC, and worker control as control, that is, a (negative) moderator of the in-
terruption-stress-usage relationship.

The model holds that the concept of control is key to improve understanding of stressor-stress relationships and their subsequent
outcomes (Karasek, 1979; Karazek and Theorell, 1990; Siegrist, 1996). Specifically, the model theorizes that stressor-stress re-
lationships are strongest when work demands are high and control in terms of decision latitude is low (see Fig. 1; Karasek, 1979). A
key implication of the model is the need to focus on work process redesign to increase the extent of control that workers have over
their work (Karasek, 1979; Karazek and Theorell, 1990). This suggests that in the context of interruption overload workers could be
given the freedom to decide about whether, when, and how to respond to a work-related instant message or email after regular work
hours.

Overall, the major premise of the model is that stress varies with the job demands placed on an individual and the freedom
allowed the individual in deciding how to meet those demands. The interaction between demands and control affects workers’
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experiences of stress, which, ultimately, impacts various employee behaviors (de Lange et al., 2003; Karasek, 1979; Karazek and
Theorell, 1990; van der Doef et al., 2000; van der Doef and Maes, 1999). The model offers two hypotheses: the strain and the buffer
hypotheses (de Lange et al., 2003; van der Doef and Maes, 1999). While the strain hypothesis suggests that high demands lead to
stress and, ultimately, impact employee behaviors, the buffer hypothesis predicts an interaction effect of job demands and worker
control, in which control moderates the effects of job demands on stress and subsequent outcomes (de Lange et al., 2003; van der Doef
and Maes, 1999). The two hypotheses are not mutually exclusive; instead, the strain hypothesis is nuanced by the buffer hypothesis
(van der Doef and Maes, 1999). The strain hypothesis implies for the present paper that high levels of perceived interruption overload
impact work-related technology usage via increases of WLC, while the buffer hypothesis suggests that the strength of this mediated
relationship may vary with worker control. Concerning the former hypothesis, research has shown that interruptions can reduce
desirable work behaviors like task performance (Cooper et al., 2001; Speier et al., 1999, 2003). Since IT use behaviors are desirable
work behaviors, it is reasonable to assume that perceived interruption overload can lead employees to shy away from using the
technologies that create these interruptions.

IS researchers have suggested, albeit not explicitly modeled or empirically examined, that interruptions can lead to stress in
individuals by breaking peoples’ concentration on another obligation (Ren et al., 2008; Riedl, 2013; Tarafdar et al., 2007). More
generally, in today’s fast-paced environment the omnipresence of work-related T-M interruptions even at home leaves employees
saddled with conflict between responding to the plethora of work-related queries, questions, and comments and fulfilling their
primary personal responsibilities, entailing WLC (Riedl, 2013; Tarafdar et al., 2007). In fact, mobile technologies frequently even
accompany holidays, and one often feels that one has to respond to e-mail from home, even if this behavior entails WLC (Ciolfi and
Lockley, 2018; Tarafdar et al., 2007). WLC due to T-M interruptions is a common but understudied phenomenon (Riedl, 2013;
Tarafdar et al., 2007).

WLC in the form of inter-role conflict has downstream negative consequences for job-related employee behaviors (McGrath,
1976). People in high conflict roles tend to show less trust, liking, and respect for the object they deem responsible for the conflict
they experience (McGrath, 1976). As a result, they withdraw from these object, or they restrict their interactions with them
(McGrath, 1976). Hence, the WLC resulting from the T-M interruptions that are mediated by mobile technologies may lead people to
withdraw from these technologies, or it may lead people to restrict their interactions with them. In either case, the work-related usage
of mobile technologies is expected to decline due to the WLC experienced on the basis of perceived interruption overload. Hence:

H1. WLC mediates the negative effect of perceived interruption overload on the work-related usage of mobile technology, that is,
there is a negative, indirect effect of perceived interruption overload via WLC on the work-related usage of mobile technology.

Adding to H1, we predict that the indirect effect of perceived interruption overload via WLC on work-related technology usage
should be weaker when workers have more control over when and how to accomplish their work and over what kinds of work to
accomplish: the demand-control model’s buffer hypothesis (Karasek, 1979; Karazek and Theorell, 1990). Accordingly, schedule
control, method control, and criteria control that address the when, how, and what, respectively, are pertinent moderators of the
indirect effect (Ahuja and Thatcher, 2005; Breaugh, 1999; Hackman and Oldham, 1975). Control of scheduling, methods, and criteria
affords employees the freedom and flexibility to manage the timing and content of their responses to T-M interruptions so that
interruption overload presents less of a struggle, reducing inter-role conflict and, thus, WLC in the face of these interruptions. Hence,
we hypothesize moderated mediation, proposing that there is an indirect effect of perceived interruption overload on Work-related
technology usage through WLC (the simple form of indirect effect) and that this indirect effect depends on the level of control workers

Fig. 1. The Demand-Control Perspective (adapted from Karasek, 1979).
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believe they have over their work. To address the question of whether mediation exists for different conditional values of control we
examine the conditional indirect effect. Fig. 2 shows the proposed model. The construct definitions are provided in Table 1. We
hypothesise:

H2a. The strength of the mediated relationship between perceived interruption overload and work-related usage (via WLC) depends
on the level of schedule control extended to a user; the negative, indirect effect of perceived interruption overload via WLC on work-
related usage is weaker when schedule control is higher.

H2b. The strength of the mediated relationship between perceived interruption overload and work-related usage (via WLC) depends
on the level of method control extended to a user; the negative, indirect effect of perceived interruption overload via WLC on work-
related usage is weaker when method control is higher.

H2c. The strength of the mediated relationship between perceived interruption overload and work-related usage (via WLC) depends
on the level of criteria control extended to a user; the negative, indirect effect of perceived interruption overload via WLC on work-
related usage is weaker when criteria control is higher.

Method

Data were collected from 601 knowledge workers who used mobile technologies for their work after regular work hours. A market
research company was used for data collection. Market research companies aim to provide researchers with samples representative of

Fig. 2. A moderated mediation model of perceived interruption overload, work-life conflict, and control in the prediction of IS Use.

Table 1
Construct definitions.

Construct Definition Reference

Perceived Interruption
Overload

The extent to which users receive more interruptions after regular work hours
than they can effectively process and handle

Chen and Karahanna (2018)

Work-life Conflict The inter-role conflict that occurs as job demands interfere with the
performance of personal duties

Adams et al. (1996), Ahuja et al. (2007),
and Netemeyer et al. (1996, 2004)

Work-related Technology
Usage

The extent (in terms of intensity and scope) to which individuals utilize a
mobile technology

Burton-Jones and Straub (2006) and
Karahanna et al. (2006)

Schedule Control The degree to which a job provides freedom, independence, and discretion to
an employee in terms of scheduling his or her work

Ahuja and Thatcher (2005), Breaugh
(1999), and Hackman and Oldham (1975)

Method Control The degree to which a job provides freedom, independence, and discretion to
an employee in terms of determining the procedures (i.e., methods) to be used
in carrying his or her work out

Ahuja and Thatcher (2005), Breaugh
(1999), and Hackman and Oldham (1975)

Criteria Control The degree to which a job provides freedom, independence, and discretion to
an employee in terms of determining what is to be done (i.e., the objectives of
his or her work)

Ahuja and Thatcher (2005), Breaugh
(1999), and Hackman and Oldham (1975)
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the general population (Ayyagari et al., 2011). They help prevent sampling and statistical conclusion errors by ensuring that re-
searchers have access to a well-defined sample frame and can acquire an adequate sample size (Carter and Grover, 2015). In this
study, we used the market research division of SurveyMonkey. SurveyMonkey’s market research division was a particularly ap-
propriate market research company for the purposes of our study since the use of mobile technologies and of the internet belonged to
its most popular targeting criteria, implying that SurveyMonkey was specialized in providing survey responses to studies like ours.

To satisfy sample frame requirements, three screening questions were developed: (1) as part of your current job, do you need to
use mobile technologies in order to get your work done?, (2) as part of your current job, are you required to use mobile technologies
during working hours?, and (3) as part of your current job, are you required to use mobile technologies during non-working hours?
By drawing on a panel of respondents who used mobile devices for work and confirming that they used their devices during working
hours and non-work hours, we sampled a population of skilled knowledge workers who may experience WLC. About half of the
respondents were male (55%), the average age of the respondents was 42 years, and the respondents had an organizational tenure of
9 years on average.

The respondents were queried about (1) the perceived interruption overload they experience after regular work hours, (2) the
control over their work extended to them by their employers, (3) their experiences of WLC, and (4) the extent to which they used
their mobile technologies for work. All measures were adapted from prior research (e.g., Chen and Karahanna, 2018; Ahuja and
Thatcher, 2005; Breaugh, 1999). Consistent with our focus on interruptions, we adapted the original items so that they focused on
interruptions rather than generalized work overload. It is a common approach in IS research to adapt measures to new study contexts.
For example, the measure of computer self-efficacy proposed by Compeau and Higgins (1995) has been adapted to various contexts
including internet technologies (McElroy et al., 2007) and information security (Chen and Zahedi, 2016).

Appendix A details the full scales. For control variables, we measured organizational tenure, compatibility of mobile technology
with an individual’s preferred work style, perceived telepresence, and time spent with family. These variables have been shown to
impact technology usage behaviors, and they have been linked to inter-role conflict as well as related perceptions of a work en-
vironment (Ayyagari et al., 2011; Agarwal and Prasad, 1999; Ahuja et al., 2007; Karahanna et al., 2006).

Results

The quality of our survey instrument was assessed by estimating the reliability as well as the convergent and discriminant validity
of the measurement items. SPSS version 21 was used to calculate all statistics, which were obtained through a factor analysis with
Maximum Likelihood Extraction (MLE) and Promax rotation. The internal consistency reliability of a block of items is represented by
Cronbach's coefficient alpha. Satisfactory values for this criterion exceed 0.70 (Nunnally, 1978). All alphas exceeded this threshold
(see Table 2), indicating satisfactory internal consistency. Moreover, all AVE values were above 0.50 (see Table 2) and the square root
of the AVE for each construct was higher than the correlations between that construct and all other constructs in the model (see
Table 3), indicating sufficient convergent and discriminant validity. Additionally, the AVE value for non-associated items, which
quantifies the amount of variance a construct measure captures from the items it is not associated with relative to the amount due to
measurement error, was lower than 0.01 for each construct (see Table 2). This result further confirmed construct validity (Fornell and
Larcker, 1981).

Convergent and discriminant validity are further confirmed when all items load in excess of 0.50 on their associated constructs
and when all item loadings within constructs are higher than those across constructs (Chin, 1998). The loadings of items on their
associated and other constructs are presented in Table 4. These loadings provided additional evidence that all construct measures had
sufficient convergent and discriminant validity; all items loaded above 0.50 on their associated constructs, and all items loaded
higher on their associated constructs than on other ones.

Table 2
Quality criteria and descriptives of construct measures.

Construct Number of Items AVE AVE Non-Associated Items Alpha Mean SD Range

Perceived Interruption Overload 4 0.77 0.00 0.95 3.52 1.66 6.00
Work-life Conflict 5 0.76 0.00 0.95 3.53 1.65 6.00
Work-related Technology Usage 4 0.57 0.00 0.83 3.37 1.14 5.00
Schedule Control 3 0.75 0.00 0.91 5.03 1.57 6.00
Method Control 3 0.81 0.00 0.96 5.26 1.52 6.00
Criteria Control 3 0.59 0.00 0.87 4.53 1.46 6.00
Tenure 1 n/a n/a n/a 9.52 10.70 45.00
Compatibility 3 0.86 0.00 0.95 4.45 1.81 6.00
Telepresence 3 0.67 0.00 0.86 5.20 1.63 6.00
Family time 1 n/a n/a n/a 3.27 1.32 5.00

AVE = Average Variance Extracted, n/a = not applicable to single-item control variables.
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We used both procedural and statistical remedies to control for method bias (Podsakoff et al., 2003). Specifically, we protected
respondent anonymity, reduced evaluation apprehension, and evaluated the significance of common method variance in our data by
performing Harmon’s single factor test through a factor analysis with MLE and Promax Rotation. In this approach, all items are forced
to fit on a single factor representing method effects. Common method bias is considered significant if the model fits the data. In our
data, a one-factor model showed substantial misfit (χ2 [209] = 7770.92, p < 0.001). We further compared this measurement model
to the full model and found that the one-factor model fit the data less well (Δχ2 [95] = 7464.71, p < 0.001), indicating that
common method bias was not found.

We proceeded with a formal test of our mediation (H1) and moderated mediation hypotheses (H2) using Conditional process
analysis (Hayes, 2013; 2015). Conditional process analysis integrates moderation and mediation analysis. It relies on the principles of
least squares regression but employs a bootstrapping procedure to estimate indirect effects and moderated indirect effects. Boot-
strapping is widely used in statistical mediation analysis, and its performance has been extensively studied and shown to be superior
to the Causal Steps Approach (Baron and Kenny, 1986) and the Sobel test (Sobel, 1982) (see Hayes, 2013; 2015). Moreover, the
bootstrapping procedure combines high statistical power with good control over the Type I error rate (MacKinnon et al., 2002, 2004),

Table 4
Item loadings and cross-loadings.

Item Perceived Interruption
Overload (IntLoad)

Work-life Conflict
(WLC)

Work-related Technology
Usage (Use)

Schedule Control
(Schedule)

Method Control
(Method)

Criteria Control
(Criteria)

IntLoad1 0.792 0.160 −0.020 0.024 −0.022 −0.010
IntLoad2 0.889 0.067 0.020 −0.008 −0.012 −0.019
IntLoad3 0.913 0.004 −0.007 −0.034 0.085 −0.021
IntLoad4 0.900 −0.008 −0.011 0.026 −0.040 0.036
WLC1 0.054 0.841 −0.001 −0.016 0.083 −0.035
WLC2 0.027 0.930 −0.022 −0.020 −0.006 −0.022
WLC3 −0.053 0.955 −0.034 0.021 −0.018 0.012
WLC4 0.072 0.847 −0.026 −0.004 −0.026 −0.013
WLC5 −0.007 0.771 0.090 −0.006 −0.030 0.063
Use1 −0.094 −0.012 0.536 0.009 0.186 −0.100
Use2 0.020 −0.025 0.884 −0.038 0.003 −0.023
Use3 0.034 −0.046 0.810 −0.026 −0.030 0.042
Use4 0.011 0.095 0.747 0.073 −0.092 0.055
Schedule1 0.008 −0.054 −0.006 0.830 −0.062 0.066
Schedule2 0.027 −0.005 0.007 0.883 0.074 −0.051
Schedule3 −0.035 0.043 −0.001 0.883 0.080 −0.027
Method1 −0.017 0.025 0.015 0.049 0.927 −0.042
Method2 −0.004 −0.025 0.024 0.019 0.921 0.029
Method3 0.042 −0.008 0.001 0.059 0.848 0.036
Criteria1 −0.014 0.047 0.075 −0.017 0.056 0.664
Criteria2 −0.005 −0.039 −0.056 0.003 −0.032 1.000
Criteria3 0.013 0.027 −0.011 0.101 0.267 0.571

Fig. 3. Statistical model for testing the moderated mediation hypotheses.
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and it accounts for many of the problematic assumptions in the Sobel test and the Causal Steps Approach (Zhao et al., 2010)2. First,
the procedure produces a bootstrap confidence interval by generating a bootstrap sample of the data. Next, the coefficients for the
statistical model are estimated and the index of moderated mediation is calculated (Hayes, 2015). This index assesses directly
whether the moderated mediation effect is significant.

All hypotheses were tested using Hayes’ PROCESS procedure (version 2.15) for Conditional process analysis in SPSS (Hayes, 2013,
2015; Hayes and Preacher, 2014; Montoya and Hayes, forthcoming). For Hypothesis 1, we employed PROCESS model number 4 with
a 95% confidence interval and 1000 bootstrap resamples in SPSS version 21. Hypotheses 2a, 2b, and 2c were tested using PROCESS
model number 8 for assessing 1st stage moderated-mediation. This model estimates the conditional indirect effects at different levels
of the moderators. The conditional indirect effect of perceived interruption overload on work-related IT usage can be expressed as
(Hayes, 2013, 2015; Preacher et al., 2007)

= +f( W) b1(a 1 a3W) (1)

where W is control (the moderator). The conditional indirect effect depends on control to the extent that the interaction coefficient â3

is different from zero. Fig. 3 shows the statistical model.
All tests included the control variables. The results supported our hypotheses. First, a significant, negative indirect effect of

perceived interruption overload on work-related technology usage via WLC was found (b = −0.300, SE = 0.081, LL = −0.456,
UL = −0.147, p < 0.05), supporting H1. Further, the results of our moderated-mediation tests revealed a marginally significant,
positive index of moderated mediation for H2a, indicating the existence of a positive, indirect interaction effect of perceived in-
terruption overload and schedule control on work-related technology usage via WLC (b = 0.041, SE = 0.029, LL = 0.004,
UL = 0.100, p < 0.10). This finding lent marginal support to H2a. Additionally, the results showed a significant, positive index of
moderated mediation for H2b, signifying the existence of a positive, indirect interaction effect of perceived interruption overload and
method control via WLC on work-related technology usage (b = 0.049, SE = 0.030, LL = 0.004, UL = 0.123, p < 0.05). This
finding supported H2b. Finally, the results showed a significant, positive index of moderated mediation for H2c, demonstrating the
existence of a positive, indirect interaction effect of perceived interruption overload and criteria control via WLC on work-related IT
use (b = 0.060, SE = 0.030, LL = 0.012, UL = 0.141, p < 0.05). This finding supported H2c (see Tables 5 and 6).3

Table 5
Results for the indirect effect.

Variable Coeff SE P LLCI ULCI

Step 1: Controls only model
(Constant) 0.151 0.000 n/a n/a
Tenure −0.079 0.003 0.010 n/a n/a
Compatibility 0.492 0.023 0.000 n/a n/a
Telepresence 0.235 0.025 0.000 n/a n/a
Familytime 0.093 0.026 0.003 n/a n/a

Step 2: Controls and main effect
(Constant) 0.237 0.000 n/a n/a
Tenure −0.067 0.003 0.026 n/a n/a
Compatibility 0.464 0.022 0.000 n/a n/a
Telepresence 0.230 0.025 0.000 n/a n/a
Familytime 0.098 0.026 0.001 n/a n/a
Interruption overload −0.165 0.083 0.000 n/a n/a

Step 3: Controls, main effect, and mediated effect
(Constant) 0.252 n/a 1.861 2.853
Tenure −0.007 0.003 n/a −0.013 −0.001
Compatibility 0.280 0.022 n/a 0.237 0.324
Telepresence 0.150 0.024 n/a 0.102 0.198
Familytime 0.091 0.026 n/a 0.041 0.142
Interruption overload −0.151 0.115 n/a −0.377 0.076
Indirect effect −0.300 0.081 n/a −0.456 −0.147

2 Baron and Kenny’s test makes two improper assumptions that the bootstrapping procedure corrects (Zhao et al., 2010). First, Baron and Kenny
claim that mediation is strongest when there is an indirect effect but no direct effect in Step 3. Yet, the strength of mediation can best be measured
by the size of the indirect effect rather than by the lack of a direct effect because mediation is by definition concerned with the indirect effect. For the
same reason, a significant "effect to be mediated" in Step 2 is not needed; the only requirement to establish mediation should be that the indirect
effect (i.e., the product of the a and b paths) is significant. Most importantly, it is not sufficient to show that the total effect of the independent
variable is reduced when the mediator is added to the model as this reduction does not indicate a significant difference between the two models.
Similarly, this reduction does not indicate a significant indirect effect in the numerator of Step 4 when evaluated against the standard error of the
indirect path in the denominator. Compared to the Sobel test, the bootstrapping test is more powerful since the indirect effect is evaluated as the
product of two parameters, implying a non-normal sampling distribution of the indirect effect and a non-normal z-value in the Sobel test. Thus, the
confidence interval in the Sobel test often improperly includes zero (Zhao et al., 2010).

3 We thank an anonymous reviewer for his/her suggestion that Aiken and West’s (1991) original technique for moderation analysis can be applied
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Regarding the conditional indirect effects of perceived interruption overload on work-related technology usage via WLC at dif-
ferent values of worker control, for H2a the indirect effect was −0.314 for low levels of schedule control (one standard deviation
below the mean, p < 0.05) and −0.278 for high levels of it (one standard deviation above the mean, p < 0.05). Concerning H2b,
the indirect effect was −0.314 for low levels of method control (p < 0.05) and −0.270 for high levels (p < 0.05). Finally,
regarding H2c the indirect effect was −0.288 for low levels of criteria control (p < 0.05) and −0.240 for high levels (p < 0.05).
These results provided evidence that perceived interruption overload reduces technology usage by creating WLC and that this indirect
effect (of perceived interruption overload on technology usage via WLC) depends on the control extended to workers such that it is
weaker for higher levels of control (see Table 7).

The model explained 53% of the variance in WLC and 48% of the variance in work-related technology use which, given the few
predictor variables in our model, compares favorably to much prior IS use research. Therefore, our model is both parsimonious and
powerful, important criteria for contributing to knowledge (Bacharach, 1989).

Table 6
Results for the moderated indirect effects.

Variable Coeff/index SE LLCI ULCI

Moderator: Schedule Control
(Constant) 3.114 0.600 2.127 4.103
Tenure −0.007 0.003 −0.013 −0.002
Compatibility 0.274 0.023 0.237 0.312
Telepresence 0.145 0.025 0.104 0.185
Familytime 0.086 0.026 0.044 0.128
Interruption overload −0.374 0.278 −0.832 0.083
Indirect effect −0.296 0.079 −0.427 −0.169
Moderated indirect effect 0.041 0.029 0.004 0.100

Moderator: Method Control
(Constant) 2.692 0.616 1.483 3.902
Tenure −0.007 0.003 −0.013 −0.001
Compatibility 0.273 0.023 0.228 0.318
Telepresence 0.147 0.025 0.098 0.195
Familytime 0.090 0.026 0.039 0.141
Interruption overload −0.206 0.283 −0.761 0.350
Indirect effect −0.292 0.087 −0.488 −0.134
Moderated indirect effect 0.049 0.030 0.004 0.123

Moderator: Criteria Control
(Constant) 3.999 0.693 2.638 5.359
Tenure −0.007 0.003 −0.013 −0.001
Compatibility 0.263 0.024 0.217 0.310
Telepresence 0.143 0.025 0.095 0.191
Familytime 0.074 0.026 0.023 0.126
Interruption overload −0.705 0.312 −1.318 −0.092
Indirect effect −0.264 0.080 −0.444 −0.116
Moderated indirect effect 0.060 0.030 0.012 0.141

Table 7
Tests of the significance of the (moderated) indirect effects.

Hypothesis Support

HI WLC mediates the negative effect of perceived interruption overload on the work-related usage of mobile technology, that is, there is a
negative, indirect effect of perceived interruption overload via WLC on the work related usage of mobile technology

Supported***

H2a The strength of the mediated relationship between perceived interruption overload and work-related usage (via WLC) depends on the
level of schedule control extended to a user; the negative, indirect effect of perceived interruption overload via WLC on work-related
usage is weaker when schedule control is higher

Supported*

H2b The strength of the mediated relationship between perceived interruption overload and work-related usage (via WLC) depends on the
level of method control extended to a user; the negative, indirect effect of perceived interruption overload via WLC on work-related
usage is weaker when method control is higher

Supported**

H2c The strength of the mediated relationship between perceived interruption overload and work-related usage (via WLC) depends on the
level of criteria control extended to a user; the negative, indirect effect of perceived interruption overload via WLC on work-related
usage is weaker when criteria control is higher.

Supported***

***, **, and * indicate significance at the 0.01, 0.05, and 0.10 levels, respectively; Number of bootstrap resamples: 5.000.

(footnote continued)
in the same way to mediation analysis and to moderated mediation analysis.
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Implications for research

By providing a conceptualization and empirical evaluation of the roles of mobile technology and perceived interruption overload
in WLC and IS use, the present study extends related research and theory. We build on prior works’ conceptualizations of inter-
ruptions as stressors to theorize that perceived interruption overload impacts work-related technology usage, a key outcome variable
in IS research, through WLC. WLC, in turn, has been described as a key source of stress (Ahuja et al., 2007).

This study also examined how worker control impacts WLC, a key source of technostress, and ultimately technology usage. The
study hypothesized and found that the indirect effect of perceived interruption overload on technology usage via WLC was smaller
when workers had more control. This finding suggests that worker control acts as an important boundary condition to interruption-
based stress; interruptions matter less when workers possess more control. This not only contextualizes the indirect effect found here,
but it also extends research on WLC and technostress in an important way. Given the lack of stress research that formally hypothesizes
and tests moderation effects using procedures recommended by Aiken and West (1991) or Preacher et al. (2007), our results help
technostress research progress from investigating the general association between technological stressors and stress to providing
more detailed and specific explanations of the conditions under which technological stressors create stress. This contribution is
particularly important since specifying boundary conditions (i.e., relevant moderators) for theoretical models is critical to advancing
theory development and testing (Bacharach, 1989; Cohen et al., 2003). Lazarus (1999) pointed out that examining moderating
variables is vital in the context of stress research to help ease the effects of stressors on workers’ experiences of stress and its negative
consequences.

While prior research has examined the impacts of WLC and technostress on a variety of outcome variables such as organizational
commitment, continuance commitment, and productivity (Ragu-Nathan et al., 2008; Riedl et al., 2012; Tarafdar et al., 2007), their
impact on IT use has seldom been examined. Hence, examining the impact of WLC and associated stress on technology usage is
important, and it is a logical continuation of research into technostress. Consistent with this analysis, Tarafdar et al. (2010) called for
theorizing usage-related outcome variables in technostress research, as was done here.

Implications for practice

The present study’s results are directly applicable in organizations. They underscore that managers can help employees manage
WLC and technostress by affording them control over their IT use behaviors (Karazek and Theorell, 1990). As mobile devices become
more pervasive, this study becomes particularly relevant for practice. The evidence we found for the strain hypothesis (i.e., H1)
suggests that managers should limit the interruption overload placed on workers after regular work hours, while the evidence for the
moderating effects of control lead us to recommend that managers should increase worker control over their responses to T-M
interruptions. By adjusting the work environment and extending more control to workers, managers can help them cope more
effectively with interruption overload.

Our results also provide a strong impetus for mobile application developers and design science researchers to begin exploring
innovative design solutions that can mitigate the negative impact of work-related interruptions on WLC and IT use. Design science
research can be very helpful in the design of IT solutions for various problems (e.g., Hevner and Chatterjee, 2010). For example, with
the help of artificial intelligence, it may be possible to better triage work tasks and automate some of them, thereby reducing the load
on employees. Organizations can also develop better monitoring devices which could sense detrimental use patterns and alert em-
ployees to prevent the negative impact of heavy technology use. Finally, in line with Lukyanenko and Parsons (2013) the design
science community can use the results of our study to develop design principles that can guide the development of future personal
and organizational mobile apps capable of detecting and better managing interruption overload and WLC.

Limitations and directions for future research

As with any research, there are some limitations that should be considered when interpreting our results. First, the causal di-
rection between perceived interruption overload and technology usage may seem unusual because the relationship is negative. We
wish to clarify that our model satisfies the three conditions for causality, which are covariation, temporal precedence, and control for
third variables (alternative explanations). Concerning covariation, we have stablished this condition empirically by finding support
for Hypothesis 1 (as well as Hypotheses 2a-2c). As regards temporal precedence, it is unlikely that system usage increases before a
corresponding reduction in interruption overload occurs. This is because increased system usage provides the opportunity for ex-
periencing more, not fewer, interruptions. It seems more plausible that perceived interruption overload leads to discontent and stress,
thereby reducing usage. This notion is similar in spirit to the IS success model and the Technology acceptance model, as discussed
earlier. In both of these theories, it is experience-based perceptions about the system that affect usage. While there clearly is a
possibility of reciprocal relationships between factors such as satisfaction, utility, and use (Bhattacherjee and Premkumar, 2004),
individual-level IS theories generally seek to explain variation in system use. Since system use is the variable in which variance is to
be explained, it constitutes the dependent variable. Moreover, selecting one specific variable like use as the dependent variable is
appropriate because reciprocal relationships cannot readily be tested using statistical methods (Bacharach, 1989; Cohen et al., 2003;
Tabachnick and Fidell, 2007).

Moreover, IS research suggests causality from information overload to satisfaction and behavior. For example, as Tarafdar et al.
(2010) note, “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. This intuition is echoed in emerging practitioner perspectives …, that suggest excessive
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information, frequent upgrades, and blurring of work–home boundaries induced by pervasive connectivity result in inaccurate in-
formation processing and poor task-related decision making using ICT and in dissatisfaction with ICT” (Tarafdar et al., 2010, p. 305).
This suggests that–often–interruptions and overload lead to dissatisfaction and thereby impact usage behaviors.

As to the third condition for establishing causality, we have included relevant control variables as covariates in the statistical
models that were used to test for covariation, thereby accounting for alternative explanations. For example, for H1 we tested the
indirect effect of perceived interruption overload through Work-life conflict on usage after controlling for organizational tenure,
compatibility of mobile technology with an individual’s preferred work style, perceived telepresence, and time spent with family.
These variables have been shown to impact technology usage behaviors, and they have been linked to inter-role conflict as well as
related perceptions of the work environment. By including these variables as covariates in our analysis, we controlled for their
influence on our dependent variable, ruling them out as alternative explanations. In summary, although our study has limitations
concerning inferences of causality, it has met all three conditions for causality to much the same extent as previous research.

Second, this study examined only one set of variables that may buffer against the effects of T-M interruptions on WLC and
technology usage. While the study examined only contextual variables (i.e., the extent of control workers have over their work) as
coping mechanisms, stress research suggests that both contextual (e.g., control) and dispositional variables (e.g., self-efficacy) can
help workers cope with stressors (Cooper et al., 2001). Yet, the approach taken here was consistent with the demand-control model
(Karasek, 1979), which excludes individual differences from consideration to permit a focus on work conditions and implications for
the work environment. Still, future work should also examine whether dispositional variables (e.g., computer self-efficacy) can help
workers cope with technological stressors (Cooper et al., 2001), that is, future work could explicitly model and test dispositional
variables as moderators of the stressor-stress link.

Third, this study examined a specific form of overload, namely overload due to interruptions. Interruptions contribute to in-
formation overload (defined as receiving more information than one can efficiently process and handle), which means that they are
an aspect of overload (Tarafdar et al., 2007, 2011). Hence the conceptualization and measurement of the role of T-M interruptions in
our model as perceived interruption overload. This way, our concept and measure of interruptions allows us to build on and extend
prior work that has begun to view interruptions as a form of overload (e.g., Chen and Karahanna, 2018; Sarker et al., 2018). Yet one
important limitation of our study is that we did not directly control for overall work overload. On the one hand, we did use “time
spent with family” as a control variable. While this does not capture the concept of overall work overload directly, it does capture
some aspects of overall work overload in its converse form – overall time spent at work (someone spending less time with family often
spends more time working). Also, our approach is reasonable given that overall work overload includes interruption overload. Thus
the inclusion of overall work overload in our model in addition to perceived interruption overload would introduce multicollinearity
concerns. On the other hand, it would be useful to learn to what extent other, more general forms of overload impact IT usage. Future
work could examine the effects of such other forms of overload as role overload or project overload on usage.

Fourth, future research could disentangle the effects of different types of interruptions on WLC and on the work-related usage of
mobile technology. For example, future research could separate the effects of work-related interruptions that occur at work from
work-related interruptions that occur at home. Future research could also separate the effects of work-related interruptions that occur
at work from nonwork-related interruptions that occur at work or from nonwork-related interruptions that occur at home. All of these
different types of interruptions may perhaps influence WLC and the work-related usage of mobile technology in different ways. On
the one hand, there is no certainty that these different types of interruptions have dissimilar effects on WLC and on the usage of
mobile technologies. On the other hand, one could speculate that work-related interruptions that take place at work may directly
reduce work productivity and indirectly affect WLC, whereas work-related interruptions that take place at home may directly and
positively affect WLC by taking time away from home responsibilities. Furthermore, nonwork-related interruptions that take place at
work may negatively affect WLC by eliminating time from work. Future research should examine these initial ideas.

Moreover, our results may be due to some unobserved variable such as an employer’s expectation of around-the-clock respon-
siveness after work hours. In other words, certain characteristics of our sample, rather than our independent variable, may account
for the observed relationships in our model. On the one hand, it is true for most studies that certain characteristics of a particular
sample may account for any observed relationships with a DV. That is why we included relevant control variables from the literature
in our model, as is common practice. Nevertheless, future research could replicate our results using a laboratory experiment to
maximize the control over the study variables. Such a design can help counteract the influence of specific sample characteristics on
the results. Moreover, a longitudinal design could be used to ensure that the results hold across several points in time. Future research
could also extend our study using data from different organizational and national cultures to determine to what types of organizations
and nations they generalize. Given that work-life conflict is often chronic, another promising avenue for future research is to test our
model using neurophysiological measures like cortisol.

Future research could also examine the model advanced here in more detail regarding possible differential effects between the
three control mechanisms. Specifically, in contrast to the findings for the moderating impacts of criteria and method control that were
fully significant, our finding for the moderating impact of schedule control was marginally significant. This contrast in significance
may point to a systematic difference in the effectiveness of criteria control, method control, and schedule control as buffers against
the negative effects of interruption overload. As an initial response to this idea, one could suggest that schedule control may be less
effective as a buffer because it merely affords employees the freedom to respond to interruptions at a later time, whereas criteria and
method control more directly address the substance of the interruptions. Future work could examine this initial idea in more detail.

Additionally, more domain-specific work is needed on the impacts of perceived interruption overload and Work-life conflict on
technology usage. We surveyed a general pool of knowledge workers, providing a general understanding of how the relationship
between perceived interruption overload and technology usage is structured. More work is needed on such trends as agile
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development (for software developers) or the New World of Work surface (NWOW, for workers in general). Such work could nuance
our findings and provide for a more detailed view of the conditions under which control matters.

Conclusion

Considering the proliferation of interruptions that are mediated by mobile technologies, it is important for IS research to offer
practitioners a deeper understanding of the potential “dark sides” of these T-M interruptions, such as diminished worker health and
work-related IT use. Although a few prior studies have described the potential drawbacks of T-M interruptions, they have not
modeled or measured the negative impacts of these interruptions in terms of spillover effects. Using a pertinent stress theory, the
present study found that perceived interruption overload after regular work hours reduces work-related technology usage by in-
ducing WLC. The study, further, found that worker control can buffer against this negative, indirect effect of T-M interruptions on use
by affording an employee the freedom and discretion to adjust his or her work life so that it intrudes less into his or her family life.
Managers can directly apply our findings by increasing the extent of control they extend to their employees. This study takes an
important step toward clarifying the role of perceived interruption overload in WLC and associated technostress and toward illus-
trating the roles of WLC and technostress in IT usage. The latter contribution is particularly important given that technology usage is
considered a key outcome variable in IS research and given that prior technostress research has called for an examination of the
impacts of technological stressors on IS usage.
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Appendix A. Measurement items

General instructions sent to respondents:
The following questions ask about how you perceive or use mobile technologies i.e., PDA, smartphones etc. When answering these

questions, please keep in mind the mobile technology that you use most frequently for work related purposes. For the following
questions, if you see the term ‘after working hours’ you should think about those times when you are not officially ‘at work’

Most items were on 7-point likert-type scales ranging from 1 (strongly disagree) to 7 (strongly agree)
Perceived interruption overload (Chen and Karahanna, 2018; Yin et al., 2018) (7-point likert-type scale)

• AFTER regular working hours, I feel overloaded because I receive more interruptions from mobile technologies than I can process.
• AFTER regular working hours, I feel rushed due to frequent interruptions from mobile technologies.
• AFTER regular working hours, I feel busier because I must handle interruptions from mobile technologies.
• AFTER regular working hours, I feel pressure due to interruptions from mobile technologies.

WLC (Adams et al., 1996; Ahuja et al., 2007; Netemeyer et al., 1996, 2004) (7-point likert-type scale)
My use of mobile devices for work results in…

• the demands of my work interfering with my home and family life.
• my job taking up more time and making it difficult to fulfill family responsibilities.
• things I want to do at home do not getting done because of the demands my job puts on me.
• my job producing stress that makes it difficult to fulfill family duties.
• my making changes to my plans for family activities so that I can meet work-related demands.

Work-related Technology Usage (Burton-Jones and Straub, 2006; Karahanna et al., 2006)

• How frequently do you access your mobile technology device for work? (Never, a few times a year, monthly, weekly, daily, all the
time)

• During a typical day, how many minutes do you spend using your mobile technology device for work? (0, 1–20, 20–60, 60–120,
120–180, > 180)

• Of all the features and functions available on your mobile technology device, what percentage would you estimate that you use on
a fairly regular basis? (< 10%, 10–24%, 25–49%, 50–74%, 75–94%, 95%+)

• Approximately, what percentage of all your job functions is managed using your mobile technology device? ___%

Schedule Control (Ahuja and Thatcher, 2005; Breaugh, 1999; Hackman and Oldham, 1975) (7-point likert-type scale)

• I have control over the scheduling of my work.
• I have some control over the sequencing of my work activities (when I do what).
• My job is such that I can decide when to do particular work activities.
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Method Control (Ahuja and Thatcher, 2005; Breaugh, 1999; Hackman and Oldham, 1975) (7-point likert-type scale)

• I am allowed to decide how to go about getting my job done (the methods to use).
• I am able to choose the way to go about my job (the procedures to utilize).
• I am free to choose the method(s) to use in carrying out my work.

Criteria Control (Ahuja and Thatcher, 2005; Breaugh, 1999; Hackman and Oldham, 1975) (7-point likert-type scale)

• My job allows me to modify the way I am evaluated so that I can emphasize some aspects of my job and play down others.
• I am able to modify my job objectives (what I am supposed to accomplish).
• I have some control over what I am supposed to accomplish (what my supervisor sees as my job objectives).

Control variables
Time spent with family:

• In an average week, what percentage of your total time (out of 100%) do you spend with your family?
o < 10%
o 10–24%
o 25–49%
o 50–74%
o 75–94%
o 95%+

Organizational tenure:
Organizational tenure was measured as the number of years a respondent has worked for an organization.
Compatibility of mobile technology with an individual’s preferred work style (7-point likert-type scale)

• Using mobile technology fits my preferred routine for conducting my job.
• Mobile technology enables me to work in the way I prefer.
• Using mobile technology fits my preferred method for doing my job.

Telepresence (7-point likert-type scale):

• My mobile technology device enables others to contact me 24/7.
• The use of my mobile technology device enables others to have access to me.
• My mobile technology device facilitates contact with coworkers 24/7.
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