
Heissler, Clara; Kern, Marcel; Ohly, Sandra

Article  —  Published Version

When Thinking About Work Makes Employees Reach for
Their Devices: A Longitudinal Autoregressive Diary Study

Journal of Business and Psychology

Provided in Cooperation with:
Springer Nature

Suggested Citation: Heissler, Clara; Kern, Marcel; Ohly, Sandra (2022) : When Thinking About Work
Makes Employees Reach for Their Devices: A Longitudinal Autoregressive Diary Study, Journal of
Business and Psychology, ISSN 1573-353X, Springer US, New York, NY, Vol. 37, Iss. 5, pp. 999-1016,
https://doi.org/10.1007/s10869-021-09781-0

This Version is available at:
https://hdl.handle.net/10419/312322

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1007/s10869-021-09781-0%0A
https://hdl.handle.net/10419/312322
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Vol.:(0123456789)1 3

Journal of Business and Psychology (2022) 37:999–1016 
https://doi.org/10.1007/s10869-021-09781-0

ORIGINAL PAPER

When Thinking About Work Makes Employees Reach for Their Devices: 
A Longitudinal Autoregressive Diary Study

Clara Heissler1 · Marcel Kern2   · Sandra Ohly1

Accepted: 1 November 2021 / Published online: 28 January 2022 
© The Author(s) 2022

Abstract
Based on the stressor-detachment model, previous research has assumed that work-related ICT use in the evening impairs 
psychological detachment. However, since most of the studies to date have assessed cross-sectional relationships, little is 
known about the actual direction of effects. In this 5-day diary study, we implemented a day-level longitudinal model to 
shed light on the causal relationships between work-related ICT use, detachment, and task progress (N = 340 employees, 
N = 1289 day-level cases). We also investigated the role of unfinished work tasks because we assumed, based on bound-
ary theory, that they are a driving force leading to impaired detachment and work-related ICT use in the evening. Contrary 
to current research consensus but in line with our expectations, we found that low psychological detachment increased 
work-related ICT use and task progress. We found no evidence for reversed lagged effects. These results applied both to 
planned and unplanned ICT use. Furthermore, our results support the notion that unfinished work tasks precede ICT use 
and detachment. Thus, our findings suggest that work-related ICT use should not be treated as a stressor in its own right in 
the stressor-detachment model. Instead, it needs to be investigated as a behavioral outcome that employees engage in when 
they cannot detach from work.

Keywords  Detachment · Work-related technology use · ICT use · Technology · Supplemental work · Unfinished tasks · 
Longitudinal autoregressive model · Diary study

Work-related information and communication technology 
(ICT) use is widely portrayed as contributing to employee 
stress and preventing employee recovery even outside 

regular working hours. Scholars have therefore not tired 
from pointing out the risks ICT might bring to the home 
domain as well as to the workplace (Boswell & Olson-
Buchanan, 2007; Derks et al., 2015; Lanaj et al., 2014; 
Middleton, 2008). Considering that the work-related use of 
ICT during leisure time is increasingly pervasive (American 
Psychological Association, 2013), research is called upon 
to gain a deeper understanding of the processes through 
which work-related ICT use affects employee recovery and 
well-being.

A theoretical framework for research in this area is the 
stressor-detachment model (Sonnentag & Fritz, 2015), 
according to which psychological detachment is impaired 
when individuals face high stressors at work. Oftentimes, 
work-related ICT use in the evening (also called technology-
assisted supplemental work) has been conceptualized as a 
stressor in the model (e.g., Derks et al., 2014a, 2014b; Eich-
berger et al., 2020; see also Ďuranová & Ohly, 2016). It has 
been argued that detachment, defined as the sense of being 
physically and mentally away from work (Etzion et al., 1998; 
Sonnentag & Fritz, 2007), is impaired by ICT use because it 

An earlier version of this paper has been published in the 
best paper proceedings of the 2018 Academy of Management 
conference in Chicago, IL. Furthermore, we would like to thank 
Jana Kühnel and Laura Venz for their helpful suggestions in the 
preparation of this manuscript. This work has been funded by the 
Social Link Project within the Loewe Program of Excellence in 
Research, Hessen, Germany.

 *	 Marcel Kern 
	 kern@psych.uni-frankfurt.de

	 Clara Heissler 
	 claraheissler@gmx.de

	 Sandra Ohly 
	 ohly@uni-kassel.de

1	 Department of Business Psychology, University of Kassel, 
Pfannkuchstraße 1, 34121 Kassel, Germany

2	 Department of Psychology, Goethe University Frankfurt, 
Theodor‑W.‑Adorno‑Platz 6, 60629 Frankfurt, Germany

http://orcid.org/0000-0001-7875-664X
http://crossmark.crossref.org/dialog/?doi=10.1007/s10869-021-09781-0&domain=pdf


1000	 Journal of Business and Psychology (2022) 37:999–1016

1 3

keeps work-related thoughts activated and prevents the indi-
vidual from mentally switching off. This notion has received 
considerable support. For example, Derks et al. (2014b) and 
Eichberger et al. (2020) linked daily ICT use after hours to 
lack of detachment in the evening, and indirectly to higher 
levels of exhaustion.

Despite the fact that many previous studies have 
employed experience sampling methods, such as daily dia-
ries, they have mostly examined cross-sectional relationships 
between detachment and ICT use (i.e., the study variables 
were assessed at the same time). Thus, we do not know if 
ICT use was the actual cause or rather the consequence of 
poor detachment. However, it is just as likely that ICT use 
may result from a lack of detachment, which dovetails with 
Sonnentag and Fritz’s (2015) proposition in the stressor-
detachment model that impaired detachment can also induce 
dysfunctional behaviors such as continued work. Support is 
provided by a recent meta-analysis that found detachment 
to be negatively associated with contextual performance 
(Wendsche & Lohmann-Haislah, 2017), indicating that low 
detachment triggers “additional work-related activities” (p. 
16) such as ICT use, what reverses the effect mentioned 
above. Such behavioral consequences of lack of detach-
ment, however, have hardly been researched so far within 
the stressor-detachment model, which originally sought to 
explain well-being.

In this paper, we strive to integrate these two perspectives 
by suggesting that the process between ICT use and detach-
ment in the evening is reciprocal: ICT use for work after 
hours can be considered as an antecedent but also a behav-
ioral consequence of poor detachment. A deeper understand-
ing of work-related predictors, reasons, and outcomes of ICT 
use is important: in theoretical terms, clarifying the role of a 
concept and identifying true causal effects is at the heart of 
social science. In practical terms, it is essential to know the 
true source of lack of detachment in order to design appro-
priate interventions. Only if ICT use is responsible for nega-
tive outcomes, measures need to be taken to limit it. Accord-
ingly, we directly compare the common assumption (ICT 
use as a stressor negatively affecting detachment) with the 
alternative process (ICT use as a behavioral consequence of 

lack of detachment and unfinished task; see Fig. 1). Since the 
situational reasons for ICT use can vary widely, we also con-
sider why employees use their ICTs and examine whether 
the proposed effects and effect directions differ by type of 
reason for use (i.e., planned vs. unplanned). To do so, we 
employ a longitudinal autoregressive design (Finkel, 1995; 
Zapf et al., 1996) implemented in a diary study.

A second research objective refers to clarifying the nature 
of work-related ICT use in the evening and impaired detach-
ment. According to boundary theory (Ashforth et al., 2000), 
it is often difficult for employees to maintain work-life seg-
mentation when ICT is used at home for work purposes 
(Boswell & Olson-Buchanan, 2007; Park & Jex, 2011). We 
assume that work-related ICT use spills over into leisure 
time when employees feel an inner and often unconscious 
desire to complete tasks at home that have been left undone 
at work. This urge resulting from unfinished tasks, com-
monly referred to in the literature as the Zeigarnik effect 
(1938), likely triggers inadequate recovery in the form of 
poor detachment and increased work-related ICT use in the 
evening.

Taken together, our study contributes to the literature in 
three ways: first, our study complements research on work-
related ICT use, which has depicted it as a double-edged 
sword (e.g., Diaz et al., 2012) or claimed that stress is falsely 
attributed to ICT (Barley et al., 2011). By examining ICT 
use in a longitudinal autoregressive diary design, our study 
is able to ascertain the actual consequences for employees, 
especially for their after-hours recovery. Second, by investi-
gating behavioral consequences (e.g., dysfunctional recovery 
activities such as work-related ICT use) of impaired detach-
ment, we expand the stressor-detachment model. Third, by 
including unfinished tasks as one meaningful work stressor 
that becomes especially influential when work-life bounda-
ries are transgressed (i.e., work-related ICT is used), we add 
to research on both the stressor-detachment model and on 
boundary theory. Methodologically, we contribute by dem-
onstrating how a longitudinal autoregressive model can be 
implemented in a diary study, answering calls to “make the 
juice worth the squeeze” (McCormick et al., 2020). Showing 
how the spillover process unfolds within a working day can 

Fig. 1   The conceptual within-
person research model. Dashed 
lines refer to autoregressive 
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inspire theorizing about dynamic processes of situational 
well-being (cf. Sonnentag, 2015).

Negative Consequences of Work‑Related ICT 
Use

Work-related ICT use refers to all work-related behaviors 
that are executed with any kind of ICT. Employees spend an 
increasing amount of time using electronic devices like note-
books, smartphones, and tablets for a wide range of work 
tasks and to communicate with customers, supervisors, and 
colleagues (David et al., 2014; Day et al., 2010). The utili-
zation of ICT facilitates work processes, since information 
is more accessible, tasks can be executed independent from 
location, and communication in a global workforce is made 
easier (Day et al., 2010; Diaz et al., 2012). This is why using 
ICT is often seen as a convenient means to attain goals with 
maximum flexibility and autonomy. However, this flexibility 
is accompanied by lots of unwanted side effects, which is 
why work-related ICT use is not without costs.

An inherent feature of ICT is that it makes the boundaries 
between work and home more permeable and thereby ena-
bles the so-called integration of life domains (Ashforth et al., 
2000). By using ICT, employees can, for example, answer 
client emails during their commute, prepare slides for a 
presentation from home, and efficiently schedule a meet-
ing with an online tool. Based on the stressor-detachment 
model (Sonnentag & Fritz, 2015), it has been frequently 
argued that work-related ICT use in the evening is a stressor 
that makes it difficult for employees to detach properly (e.g., 
Derks et al., 2014b; Ohly & Latour, 2014). Using ICT for 
work in leisure time expands the daily working time and 
thus reduces time for private activities, which keeps employ-
ees’ strain levels elevated and leads to insufficient recovery 
and further negative health and well-being outcomes (Son-
nentag & Fritz, 2015). Studies on the relationship between 
work-related ICT use and detachment have shown that ICT 
is often used out of necessity, for example, to answer incom-
ing e-mails or to deal with urgent tasks detachment (Barber 
& Jenkins, 2014; Derks et al., 2014a; Ohly & Latour, 2014; 
Park et al., 2011).

This reasoning fits well with boundary theory (Ashforth 
et al., 2000), according to which boundary transgressions 
are more frequent when work-life boundaries are more per-
meable, which is the case when employees are equipped 
with ICT. Such boundary transgressions have been shown to 
impair detachment (Park et al., 2011) and to increase work-
life conflict (Boswell & Olson-Buchanan, 2007; Park & Jex, 
2011). Based on this perspective, studies demonstrated that 
engaging in work-related ICT use after hours is negatively 
related to detachment and recovery (Derks et al., 2014a; 
Ohly & Latour, 2014; Park et al., 2011), sleep quality (Lanaj 

et al., 2014), and positively to work-life conflict (Fenner & 
Renn, 2010; Wright et al., 2014).

To summarize, based on boundary theory and the 
stressor-detachment model, the use of ICT for work after 
hours can be regarded as a factor leading to impaired detach-
ment and reduced well-being (Derks et al., 2014a, 2014b; 
Lanaj et al., 2014; Ohly & Latour, 2014), as it represents 
an actual transition of the work domain into private life. 
Detachment is not possible when engaging in work-related 
activities such as ICT use because “it is not sufficient for one 
to change location by leaving the working place; one must 
also take a break from thinking about work-related issues” 
(Sonnentag & Bayer, 2005, p. 395). In line with previous 
research, we therefore propose that work-related ICT use 
early in the evening impedes subsequent detachment.

Hypothesis 1: On days with longer ICT use in the early 
evening, detachment in the late evening will be lower.

Work‑Related ICT Use as a Behavioral 
Outcome of Impaired Detachment

While current research mainly classifies working via ICT 
as a dysfunctional stressor that makes detachment less 
likely (Ďuranová & Ohly, 2016), it can also be regarded as 
a behavior employees fall back on to deal with a high work-
load, to finish a nagging task, or to solve a problem that 
occupies their mind. From this perspective, the inability to 
fully detach from work plays a key role, as it stimulates to 
engage in work-related behaviors such as work-related ICT 
use. Properly detaching from work is central to the recovery 
process, but it can be difficult when an employee has been 
exposed to a high level of work stressors (e.g., time pres-
sure, high workload, or many unfinished tasks) during the 
workday (Berset et al., 2011; Sonnentag & Bayer, 2005). 
ICT might therefore be used for work when employees’ 
minds are occupied with work-related thoughts anyway. 
Albeit, not being able to detach from work has been shown 
to negatively relate to well-being and health in numerous 
cross-sectional and longitudinal studies (for reviews, see 
Bennett et al., 2018; Sonnentag & Fritz, 2015; Wendsche 
& Lohmann-Haislah, 2017). The availability of ICT can 
facilitate work-related activities, such as answering emails, 
as it provides location-independent access to work-related 
information that would otherwise be unavailable (Park et al., 
2011; Sonnentag, 2001).

Thus, we conclude that employees are likely to use ICT to 
deal with work tasks that have made detachment difficult. For 
example, employees who are confronted with a tight deadline 
at work might know that they will be unable to switch off 
from work during the evening. They might then use ICT to 
finish certain tasks, to jot down a few ideas, to get an overview 
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over topics that need to be discussed the next day, or just to 
cope with the inner states (such as worry or rumination) that 
accompany unsuccessful detachment and often become sali-
ent through signals about incoming messages (Heitmayer & 
Lahlou, 2021).

Although the notion that work-related ICT use is itself a 
consequence of impaired detachment has been mostly unex-
plored, some qualitative studies revealed that employees use 
ICT to respond to work-related demands in a convenient way 
(Matusik & Mickel, 2011) or to cope with work demands (Bar-
ley et al., 2011). As far as quantitative studies are concerned, 
Ohly and Latour (2014) showed that a long duration of work-
related ICT use can be detrimental, but not the use per se. They 
concluded that the use of ICT might be a helpful strategy to 
enhance detachment, for example, by helping employees to 
complete tasks. Based on the qualitative research findings and 
this line of reasoning, we propose that ICT is used longer late 
in the evening when detachment is impaired.

Hypothesis 1: On days when employees are less able to 
detach from work in the early evening, ICT use in the late 
evening will be longer.

Individual Reasons for Work‑Related ICT Use

As briefly outlined above, the reasons why people reach for 
their devices in their free time to continue working can be 
manifold (Matusik & Mickel, 2011; see also Ohly & Latour, 
2014). Based on our theoretical considerations, we do not 
assume that the proposed mechanisms and effects regarding 
detachment differ by situational cause of ICT use. However, 
to ensure that the proposed effects can be generalized across 
various occasions, we test our model for both planned and 
unplanned work-related ICT use and thus provide evidence 
for the robustness of effects. We refer to planned ICT use 
in cases where individuals thought about using the device 
beforehand, which means that there was a clear intention to 
do so during leisure time. However, ICT use is also often 
elicited by external, person-independent signals about 
incoming messages (Heitmayer & Lahlou, 2021), by other 
situational cues or inner states not directly related to work 
issues (such as worry or boredom). In these cases, ICT use 
is less intentional and deliberate, but rather an immediate 
reaction to situational cues (responding to auditory or visual 
cues to fill idle time) or internal states, which is why we refer 
to this as unplanned ICT use.

The Role of Finishing Work Tasks

Boundary theory suggests that spillover between work and 
private life can be positive or negative, depending on what 
is transferred from one life domain to the other. Not being 

able to finish all work tasks is a common experience in 
modern work life. According to Syrek et al., (2017, p. 227), 
unfinished tasks “refer to tasks that the employee aimed to 
finish (or make certain progress [on]), but which were left 
undone (or left in an unsatisfactory state) when the employee 
stopped working.” When employees have to leave unfinished 
work tasks behind, they are more likely to be mentally occu-
pied with work when they come home (Syrek & Antoni, 
2014; Syrek et al., 2017). In a series of studies, Syrek and 
collaborator demonstrated the validity of this concept: in 
four independent studies, unfinished tasks assessed on Fri-
day were related to rumination over the course of the week-
end that was reported on Monday (Syrek & Antoni, 2014; 
Syrek et al., 2017; Weigelt & Syrek, 2017). The effect is 
also negative and significant when performance expecta-
tions are low (Syrek & Antoni, 2014). Moreover, progress 
on unfinished tasks buffered the negative effect of unfinished 
tasks on detachment (Weigelt & Syrek, 2017). In addition, 
unfinished tasks seem to impair flow experiences (Peifer 
et al., 2020).

We argue, based on boundary theory (Kreiner et  al., 
2009), that one reason why work-related ICT use in the 
evening is associated with impaired well-being is because it 
is often a consequence of unfinished tasks. In other words, 
the true source of impaired well-being are the unfinished 
tasks which spill over into the home domain via the use of 
ICT. According to that, bringing job demands or stressful 
experiences at work into the home domain might pronounce 
the effects of these job stressors, which leads to rumina-
tion and impaired sleep (Sonnentag & Kruel, 2006; Syrek 
& Antoni, 2014; Syrek et al., 2017). Thus, ICT use is a tool 
that enables bringing home tasks, and working after hours: 
When employees are unable to finish their tasks, they find it 
difficult to disengage from work-related thoughts and can-
not properly engage in recovery activities (Syrek & Antoni, 
2014; Syrek et al., 2017; Weigelt & Syrek, 2017). Instead, 
employees are likely to engage in various work-related 
activities including work-related ICT use, which is why we 
consider it a behavioral consequence of facing unfinished 
work tasks. In summary, we thus expect:

Hypothesis 3a: On days with more unfinished tasks after 
work, the level of detachment in the evening will be 
lower.
Hypothesis 3b: On days with more unfinished tasks after 
work, work-related ICT usage in the evening will be 
longer.

When facing unfinished tasks, engaging in work-related 
activities might not necessarily impact recovery and well-
being beyond the negative impact of reduced detachment. 
A qualitative study by Barley et al. (2011) even concluded 
that employees could increase their ability to cope with 
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job demands by using e-mail. Additionally, Weigelt and 
Syrek (2017) showed that making progress on unfinished 
tasks over the weekend by doing supplemental work alle-
viates some of the detrimental effects of unfinished tasks, 
as it removes the stressor and fulfills a need for closure. 
Therefore, we argue that in situations in which employees 
are confronted with unfinished work tasks, they can benefit 
from work-related ICT use after hours by making progress 
on or complete unfinished work tasks. Accordingly, we pro-
pose that on days when employees have to deal with a high 
level of unfinished tasks when finishing their work day, they 
will use work-related ICT more which relates to higher task 
progress in the late evening.

Hypothesis 4a: On evenings where individuals engage in 
longer work-related ICT use, they will make more pro-
gress on unfinished work tasks.
Hypothesis 4b: On evenings where individuals report 
higher detachment, they will make less progress on unfin-
ished work tasks.

Method

Procedure and Participants

We commissioned a German market research company to 
invite members who (a) qualified as knowledge workers, (b) 
were full-time employees (at least 30 h/ per week), (c) were 
not on vacation for the 2 weeks prior to the diary study, (d) 
were equipped with any ICT (e.g., smartphone and note-
book) by their employer, and (e) owned an additional private 
smartphone. Upon agreement with the company prior to data 
collection, complete data should be collected from at least 
150 people within 4–6 weeks in order to be able to detect 
even small effects. Considering the usual dropout rates in 
diary studies of about 50%, a sample of 300–350 people 
should therefore be invited (oversampling). There was no 
additional data collection commissioned by us.

Using separate devices for work and responding to the 
daily diary was a necessary precondition, as using the same 
device to answer questionnaires and for work would poten-
tially create biases in the assessment of ICT use (e.g., by 
evoking work-related thoughts or by drawing attention to 
notifications about incoming work requests). The invited 
individuals first received a letter outlining the purpose of 
the study, detailing the requirements, and assuring the ano-
nymity and confidentiality of all responses. The letter also 
contained instructions on how to participate. Volunteer par-
ticipants filled out a screening questionnaire to assure they 
met the requirements. Eligible participants then completed a 
general online survey with background information.

Participants were asked to fill out three daily surveys over 
the course of five business days (15 daily surveys in total). 
They were instructed to fill out the first daily questionnaire 
when they were finishing up work (T0) to assess if there 
were any work tasks they left unfinished. Then, they received 
the subsequent daily surveys 90 min (T1) and 180 min (T2) 
after the first daily survey. Notifications to fill out surveys 
were sent via a smartphone application. Participation could 
be delayed for a maximum of 60 min, which delayed the 
notification for the following survey by the same amount 
of time. We chose these time lags because a standard work 
day in Germany ends between 4 p.m. and 6 p.m. (Indeed, 
2016), so that the late evening survey (T2) was completed a 
maximum of 5 h later between 9 p.m. and 11 p.m. On aver-
age, the time lag between the T0 and the T1 questionnaire 
was 104.29 min (SD = 14.92); a similar time lag emerged 
for T1 and T2 (M = 101.91, SD = 12.89). As a reward for 
participating and to prevent dropout, participants received 
a compensation of 35€ if they completed the general and 12 
out of the 15 daily questionnaires (80.0%). Of the 435 indi-
viduals who originally agreed to participate in the study, 340 
responded to at least one daily survey (78.2%), 246 (72.4%) 
completed all three daily surveys on at least one day, 211 
(48.0%) fulfilled the requirements for a compensation, and 
199 participants completed all 15 questionnaires (called fin-
ishers below). From the 340 individuals who comprised our 
final sample, we received 3284 individual survey responses 
in the course of the 5-day study, which could be assigned to 
1289 within-level cases (i.e., days).

As we had a diary study with a longitudinal autoregres-
sive model at the within-person level, two types of partici-
pant attrition need to be analyzed to ensure that there is nei-
ther a selective participation in the course of the study nor in 
the course of daily assessments. First, we tested in the final 
sample whether people who responded every day (n = 199) 
differed from those who did not participate on all 5 days 
(n = 141). For demographic variables, t test results revealed 
no differences for age (p = 0.706), gender (p = 0.787), lead-
ership status (p = 0.535), work tenure (p = 0.942), time 
spent in company (p = 0.674), time spent in current position 
(p = 0.280), average daily working hours (p = 0.937), and 
average weekly working hours from home (p = 0.136). For 
the main study variables, daily mean values were aggregated 
to perform independent t tests. The results showed no differ-
ences between the two groups for detachment (T1: p = 0.308; 
T2: p = 0.236), ICT use (T1: p = 0.481; T2: p = 0.791), and 
task progress (T1: p = 0.102; T2: p = 0.378). However, t test 
was significant for unfinished tasks (p = 0.001) and indicated 
that individuals who did not participate each day reported 
an average of more unfinished tasks, but the effect size was 
rather small (Cohen’s d = 0.42).

Next, attrition was analyzed at the day level using simple 
within-level logistic regressions with group mean-centered 
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data. The results indicated that participant dropout in the 
evening (i.e., individuals who did not complete all surveys 
in a day) was not predicted by unfinished tasks (p = 0.710), 
detachment (T1: p = 0.328; T2: p = 0.229), ICT use (T1: 
p = 0.259; T2: p = 0.318), and task progress (T1: p = 0.922; 
T2: p = 0.648). Regarding demographic variables, the logis-
tic multilevel regressions with uncentered data revealed no 
effect for age (p = 0.128), gender (p = 0.397), leadership sta-
tus (p = 0.168), work tenure (p = 0.494), time spent in com-
pany (p = 0.515), time spent in current position (p = 0.174), 
and average daily working hours (p = 0.178). However, we 
found that leaders were less likely (OR = 0.49, p = 0.025) and 
participants with higher average weekly working hours from 
home (OR = 0.94, p = 0.015) slightly more likely to com-
plete all daily surveys. But such between-person differences 
were ruled out by group mean-centering (see explanation 
below). Taken together, the data was not significantly biased 
by respondent attrition, which is why we considered all 340 
individuals for hypothesis testing using a full information 
maximum likelihood estimation, which is recommended 
for incomplete data (FIML; Raykov, 2005). To cross-check 
a potential bias of the results due to the significant differ-
ences for unfinished tasks, we compared a model that only 
included finishers (n = 199) with the model based on the 
final sample. The effects of the finisher model showed only 
marginal differences in the second decimal place, providing 
evidence for the robustness of the FIML-based results.

The final sample consisted of 340 German knowledge 
workers from a wide range of industries and professions, 
such as marketing, consulting, management, and research. 
Participants usually occupied more high-level positions 
with 76.2% holding a leadership position. Slightly more 
than half (52.6%) of our sample was male. Mean age of 
participants was 39.74 years (SD = 10.23). In total, 3.2% 
of the sample had a doctoral degree, 43.8% had a univer-
sity degree, 26.8% had a high school degree, 23.8% had a 
middle school degree, and 1.5% had a general education 
secondary school degree. On average, participants had 
18.28 years of work experience (SD = 10.69), and they 
had been working at their current company on average for 
9.91 years (SD = 7.96). Average job tenure was 6.06 years 
(SD = 5.12) and average hours worked per day was 8.55 
(SD = 0.93). Most participants were equipped with a note-
book (79.4%) and/or a smartphone (72.1%). Additionally, 
36.8% of participants were equipped with a tablet. An 
overview of the descriptive statistics for the different occu-
pational classes in our sample is shown in Table 1. There 
were small differences between occupations for unfinished 
tasks, detachment (T1 and T2), and task progress (T1 and 
T2). For ICT use, by contrast, the mean usage time differed 
considerably between occupations (Table 1), but standard 
deviations in each occupation were also large, indicating 
high variability. Ta
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Measures

Consistent with the recommendations by Ohly et al. (2010), 
we used abbreviated scales to reduce burden on our par-
ticipants and enhance compliance. Internal consistency was 
estimated using coefficient omega proposed by McDonald 
(1999). Unlike Cronbach’s alpha, omega does not assume 
tau-equivalence, uncorrelated residuals, and the same size 
of item variance. Since these assumptions are often not ful-
filled by field data (Yang & Green, 2011), it was recom-
mended to take omega instead of alpha (Dunn et al., 2014). 
To do so, within-level confirmatory factor analyses were 
performed, with items centered around the group mean to 
remove between-level variance. Table 2 displays the scale 
means, standard deviations, reliabilities, and correlations 
among our study variables.

Detachment  We adapted three items from the four-item 
scale developed by Sonnentag and Fritz (2007) to refer 
to detachment during the timespan between measurement 
points. A sample item is “In the time that has passed since 
answering the last questionnaire, I forgot about work” 
(1 = strongly disagree and 5 = strongly agree). To shorten 
the scale, we excluded the fourth item (“I get a break from 
the demands of work”) which had the lowest loading on the 
detachment factor in the study by Sonnentag and Fritz. The 
internal reliability of our shortened scale was ω = 0.91 for 
T1 and ω = 0.91 for T2.

ICT Use  We asked participants to estimate the duration of 
their ICT use for work in the timespan between measurement 
points using the following item: “In the time that has passed 
since answering the last questionnaire, how long did you use 
new technologies (e.g., smartphone, computer, tablet) for 
work?” Participants estimated this duration in minutes. If 
they indicated that they did not use ICT, we coded the length 
of ICT use as zero minutes. As a result, the distribution of 

ICT use was skewed (i.e., had a floor effect), which violates 
the normal distribution requirement of maximum likelihood 
(ML) estimation. For this reason, we log transformed the 
variable (logarithmus naturalis) for hypothesis testing in 
order to approximate a normal distribution (e.g., Rasmus-
sen & Dunlap, 1991). However, since the logarithm of zero 
is not defined, we replaced it with a small value (0.3) to 
avoid having to code the data as missing. In result of this 
procedure, the absolute variance was reduced and better fit-
ted to the variances of the other variables, helping to bet-
ter reproduce the empirical covariance matrix in structural 
equation modeling.

Reasons for ICT Use  To assess why individuals used their 
devices in the evening, we asked participants at T1 and T2 
to indicate for what reason they used ICTs in the preced-
ing hours. They were given five options based on previous 
literature (e.g., Braukmann et al., 2018; see also Fig. 3), 
plus “other.” Participants were allowed to tick more than 
one reason.

Unfinished Tasks  We measured unfinished tasks at the end 
of the workday before participants left the workplace (T0) 
with three out of six items from a scale developed by Syrek 
et al. (2017) that we adapted to refer to the day level. Partici-
pants responded on a rating scale ranging from 1 (strongly 
disagree) to 5 (strongly agree). A sample item for this scale 
is “I have not finished important tasks that I had planned to 
do today.” McDonald’s omega was ω = 0.77. We excluded 
the three items that were not suitable for assessing unfin-
ished tasks on a day level (e.g., “I have not finished a large 
amount of due tasks this week.”).

Task Progress  We took two items from the scale by Syrek 
et al. (2017) that measure unfinished tasks and adapted the 
item formulation so that they indicate task progress. Partici-
pants responded on a rating scale ranging from 1 (strongly 

Table 2   Means, standard deviations, internal consistencies, and intercorrelations among study variables

Correlations below the diagonal represent the within-person level (k = 1289). Correlations above the diagonal represent the between-person level 
(N = 340). Within-level McDonald’s omega in parentheses. T0 = Time 0; T1 = Time 1; T2 = Time 2
a ICT use is measured in minutes, but logarithmized for the correlations
*  p < .05. ** p < .01. *** p < .001 (two-tailed)

Variable M SD 1 2 3 4 5 6 7

1 Unfinished tasks T0 2.26 0.97 (.87)  − .48*** .16 .30***  − .56*** .19* .35***
2 Detachment T1 3.62 1.28  − .20*** (.91)  − .72***  − .53*** .89***  − .62***  − .49***
3 ICT use T1a 10.40 18.49 .20***  − .49*** — .66***  − .58*** .88*** .63***
4 Task progress T1 2.11 1.25 .24***  − .39*** .48*** (.87)  − .43*** .54*** .92***
5 Detachment T2 4.12 1.10  − .13*** .36***  − .17***  − .14*** (.91)  − .68***  − .44***
6 ICT use T2a 5.40 13.86 .11**  − .18*** .25*** .19**  − .47*** — .52***
7 Task progress T2 2.30 1.31 .20***  − .29*** .32*** .51***  − .27*** .25*** (.86)
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disagree) to 5 (strongly agree). The two items were “I have 
finished important tasks that I had planned to do today but 
was not able to finish during work hours” and “I have made 
progress on important work tasks.” Internal consistency was 
ω = 0.87 for T1 and ω = 0.86 for T2.

Preliminary Analyses

Since detachment, ICT use, and task progress were assessed 
twice a day for one working week, we had a longitudinal 
autoregressive diary design with a hierarchical data struc-
ture (i.e., repeated measures nested within individuals). This 
method requires three preparatory steps before the hypoth-
eses can be tested properly: (1) determining whether the 
within-level variance is sufficient to test the within-level 
effects (Hox, 2002), (2) establishing measurement invari-
ance across time (Finkel, 1995), and (3) testing the appro-
priateness of measurements using multilevel confirmatory 
factor analysis (MCFA). To obtain the within-person vari-
ance, we ran null models using the Mplus software version 
8.4 (Muthén & Muthén, 1998–2017). The analysis revealed 
significant within-person variance for all variables (see 
Table 3).

The levels of invariance were analyzed with nested 
MCFAs that included detachment and task progress at 
both waves (Little et al., 2007). As ICT use was measured 
with a single item, it was not considered here. The results 
confirmed strong factorial invariance. At the level of strict 
factorial invariance (i.e., residual invariance), the results 
showed that two items measuring detachment had differ-
ent residual variances over time and were therefore allowed 
to vary (Table 4). This significantly improved the model 
fit, but the chi-square difference was still significant. Nev-
ertheless, we decided to analyze the data on the basis of 
Model IN4 (see Table 4), as the overall fit was good and no 
single parameter was responsible for the significant model 
difference. Lastly, we performed an MCFA with all vari-
ables at both levels of analysis to provide evidence for the 

construct validity. Overall, the seven-factor model showed 
a good fit to the data (χ2 = 230.66, df = 159, p < 0.001, 
χ2/df = 1.45; Root Mean Square Error of Approximation 
RMSEA = 0.019; Standardized Root Mean Square Residual 
SRMRWITHIN = 0.023 and SRMRBETWEEN = 0.034; Compara-
tive Fit Index CFI = 0.994).

Analytical Strategy

Accounting for the hierarchical data structure, we performed 
multilevel structural equation modeling (MSEM) in Mplus 
8.4 to test the proposed effects. Prior to hypothesis testing, 
descriptive statistics were calculated (Table 2). The bivari-
ate correlations of all variables were calculated based on 
latent decomposition (Muthén & Muthén, 1998–2017; see 
also Preacher et al., 2016), which means that they were par-
titioned into two latent parts, one that varies only within 
persons and one that varies only between persons. This 
procedure provides unbiased estimates of the within- and 
between-level relationships.

For hypothesis testing, unfinished tasks, detachment, and 
task progress were treated as latent constructs with items as 
indicators. We set free one (and of course the same) residual 
covariance for detachment at both waves because the word-
ing of the corresponding two items was similar (cf. Kam 
& Fan, 2020). ICT use was also modeled as a latent vari-
able with a single indicator, as this supports the analysis of 
complex structural models and strengthens the confirmatory 
nature of analysis. Hayduk and Littvay (2012) and Petrescu 
(2013) convincingly argued that a single item is appropri-
ate when the latent construct is simple and unidimensional 
and as long as measurement error can be considered small. 
As measurement models with one indicator are not identi-
fied, we set the factor loading to 1 and the residual variance 
to 0.01, assuming that the reliability of ICT use is almost 
perfect (as one would do in the case of manifest variables). 
Beyond our hypotheses, we allowed a correlation between 

Table 3   Variance composition 
of study variables

e2 represents the within-person variance and, r2 the between-person variance
a ICT use is measured in minutes, but logarithmized for the calculation

Variable Within-individual vari-
ance (e2)

Between-individual vari-
ance (r2)

Percentage of 
within-individual 
variance

Unfinished tasks T0 0.54 0.41 56.84
Detachment T1 0.99 0.62 61.49
ICT use T1a 4.14 2.71 60.44
Task progress T1 0.85 0.72 54.14
Detachment T2 0.71 0.49 59.17
ICT use T2a 2.68 2.21 54.81
Task progress T2 0.92 0.78 54.12
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unfinished tasks at T0 and task progress at T1, since it is 
implausible that both variables are unrelated.

Since the study hypotheses pertain to the within-level, all 
variables were centered around each person’s mean in order 
to rule out between-person effects. Doing so, all types of 
between-person differences, such as demographics, segmen-
tation preferences, attitudes towards ICT use, personality, 
between-person level ICT use, between-person level detach-
ment, etc. are statistically controlled for. Accordingly, struc-
tural models were only built at the within-level of analysis. 
However, we also modeled the final model M7 on both levels 
simultaneously (i.e., full specification of all measurement 
models and structural paths on both levels without group-
mean centering of the variables) to see if there were different 
results in our model on the between-person level.1

A series of competing structural models were calculated 
to test the direction of causal effects (cf. Zapf et al., 1996). 
We started the analysis with an autoregressive model that 
included residual covariances between the correspond-
ing T1 and T2 items and synchronous correlations among 
the latent constructs (M0). We then examined the causal 
direction with hierarchical structural models, which always 
estimated one more parameter (i.e., an additional causal or 
reversed causal effect between the variables; see Models 
M1–M6 in Table 4). The final model M7 only considered 
effects that were found to significantly increase model fit 
in model comparisons. The goodness-of-fit statistics of all 
models are shown in Table 4.

To test the robustness of the results, we tested whether 
the postulated within-level effects depended on the reason 
for employees’ ICT use in the early evening. In particular, 
we were interested in differences between planned and 
unplanned ICT use. We therefore analyzed the final model 
again on the basis of (1) all responses where employees indi-
cated planned ICT use at T1 (N = 103; k = 160) and com-
pared the results to a model (2) where employees used their 
ICTs for other reasons (i.e., unplanned; N = 335; k = 593).

We report fully standardized results. Model fit was 
assessed using chi-square statistics. A non-significant chi-
square value indicates a good fit to the empirical covariance 
matrix (Schermelleh-Engel et al., 2003). In addition, two 
descriptive fit indicators were used: (1) the RMSEA and 
(2) the CFI. As recommended by Schermelleh-Engel et al. 
(2003), values less than 0.05 for RMSEA and values of 0.97 
or higher represent a good fit.
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1  We would like to thank the anonymous reviewer for the idea of ana-
lyzing the model at the between-person level as well.
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Results

Figure 2 shows the final model (M7) including all sig-
nificant effects. As shown in Table 4, the model fitted the 
data well. Hypothesis 1 expected a positive cross-lagged 
effect of ICT use on detachment. However, the chi-square 
value did not significantly improve from the autoregressive 
model, pointing to no such lagged effect (Table 4). Thus, 
Hypothesis 1 was not supported. In contrast, the chi-square 
difference was significant for the model including a reverse 
causal effect of detachment on ICT use (M2, see Table 4), 
supporting Hypothesis 2. Although the effect was small, 
the results shown in Fig. 2 demonstrate that on days when 
individuals are less able to detach from work, they spend 
more time using ICT for work. Of note, the within-person 
cross-sectional relationships between detachment and ICT 
use for work (− 0.51 at T1 and − 0.48 at T2) were con-
sistent with the negative relationships in previous studies 
(e.g., Derks et al., 2014a, 2014b; Eichberger et al., 2020).

In Hypothesis 3, we considered the influence of unfin-
ished tasks at the end of the work day. The results pre-
sented in Fig. 2 show that unfinished task significantly 
predicted detachment and ICT use in the early evening, 
which supports H3a and b. Finally, Hypothesis 4 posited 
that more ICT use (4a) and lower detachment (4b) lead 
to higher task progress in the late evening. Conflicting 
with expectations of H4a, Model M3 revealed no better 
fit, which points to a non-significant lagged effect of ICT 
use on task progress (Table 4). In support of Hypothesis 
4b, however, model comparisons preferred the model con-
taining a lagged effect of detachment T1 on task progress 
T2 (Model M5), albeit the effect was small in size. When 
individuals were less able to detach they reported higher 

progress in the late evening. Thus, Hypothesis 4 was par-
tially confirmed.

Reasons for ICT Use and Related Differences 
in the Longitudinal Autoregressive Model

The most frequent reasons for ICT use in the early and late 
evening were “signal about incoming message” (32.2% 
at T1 and 31.4% at T2), “work was on my mind” (27.1% 
and 28.1%), and “planned use” (21.5% and 18.8%; see also 
Fig. 3). “Worry that I have missed an important message” 
(14.0% and 15.2%) and “distraction to fill time” (5.2% and 
6.4%) were indicated less frequently as reasons why partici-
pants used ICT for work-related purposes. Only few partici-
pants (1.3% and 2.6%) indicated other reasons for using their 
ICTs such as responding to emergencies, all of which rep-
resented unplanned ICT use for work. These results suggest 
that work-related ICT use in the evening is mainly driven 
by interruptions, supporting earlier work on the prevalence 
of notifications (e.g., Heitmayer & Lahlou, 2021) and pre-
occupation (i.e., work was on my mind), both of which rep-
resent unplanned ICT use, or by a preset goal in a strategic 
way (planned use).

The comparison of the two subgroups of days (planned 
vs. unplanned ICT use; see Fig. 2) revealed that the causal 
effect of detachment on ICT use and task progress is gen-
eralizable to all reasons for ICT use. Three interesting dif-
ferences in findings emerged: the negative effect of detach-
ment on ICT use in the late evening was even stronger when 
employees indicated that they planned to use ICTs at T1. 
Note, however, that this difference was statistically not sig-
nificant (Δ [β/SE] = 1.45; p = 0.147). In addition, a positive 
lagged effect of task progress on detachment and a negative 

Fig. 2   Results of the within-person cross-lagged panel. Coefficients 
in parentheses refer to subgroup analyses, where the first coefficient 
represents the results for planned ICT use and the second coefficient 
the results for unplanned ICT use (all other reasons). Dashed lines 

refer to paths that were only significant for planned ICT use and were 
thus only modeled here (confirmed by significant chi-square differ-
ence tests). *p < .05. **p < .01. ***p < .001 (one-tailed)
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one on ICT use was found in cases where employees used 
ICTs in a planned manner, but not when they used their ICTs 
in response. Finally, unfinished tasks did not predict ICT use 
in the early evening when employees planned to use them 
after work.

Between‑Level Effects and Robustness 
of the Within‑Level Model

To ensure that our analyses did not hide or artificially pro-
duce significant effects, we also analyzed the proposed 
model at the between-person model while controlling for 
within-level effects. The results presented in Fig. 4 showed 
that the within-person effects did not differ from model M7, 
indicating robustness of our analytical procedure. Moreover, 
the between-level results showed very high autoregressive 
effects (> 0.90) and thus made an interpretation difficult, 
with one exception. In the case of planned use, the autore-
gressive effect of ICT use was of medium size (β = 0.47, 
SE = 0.09), which allows for the interpretation of the cross-
lagged effect of ICT use T1 on detachment T2. The negative 
effect (β =  − 0.47, SE = 0.25) suggests that individuals who 
use ICT for work in the evening and planned to do so are less 
able to detach later in the evening. Notably, this is in con-
trast to the within-person results that revealed no detrimental 
effect of ICT use (as described above), even for planned use.

Discussion

The main purpose of this study was to test and evaluate the 
directions of effects between ICT use for work after hours, 
psychological detachment, and task progress, as well as to 
identify the role of unfinished tasks on work-related ICT 
use and detachment during leisure time. We employed a 
longitudinal autoregressive model within a diary study to 

allow for an investigation of causal effects. Contrary to our 
expectations, Hypothesis 1, stating that work-related ICT 
use in the early evening results in less detachment in the late 
evening, was not supported. The daily length of work-related 
ICT use at T1 did not reduce detachment at T2. Instead, our 
results supported Hypothesis 2: low detachment in the early 
evening was related to longer work-related ICT use in the 
late evening, regardless of the reason employees began using 
their ICTs. Although the effect was rather small and particu-
larly smaller compared to previous studies that have relied 
on cross-sectional relationships (i.e., have not controlled for 
autoregressive effects), one should consider that effect sizes 
in longitudinal analyses are often greatly smaller than in 
cross-sectional analyses (Adachi & Willoughby, 2015). We 
would therefore like to caution that a small effect does not 
necessarily point to a trivial effect and should not be directly 
compared with analyses that neglect autoregressive effects. 
Moreover, it is implausible to expect higher effects given the 
small time span of 90 min in which a significant change can 
have occurred (cf. Frese & Zapf, 1988).

Consistent with Hypothesis H3, we found that unfin-
ished tasks after leaving work positively predicted ICT use 
and negatively predicted detachment early in the evening. 
Together with the positive correlation between unfinished 
tasks and task progress, this finding supports the notion that 
unfinished tasks at the end of the work day are a driving 
force for maintaining work-related activities in the evening. 
Finally, Hypothesis 4b, but not 4a, was supported. Engag-
ing in work-related ICT use early in the evening showed 
no lagged effect on task progress later in the evening. This 
result may indicate that employees are not capable of han-
dling larger tasks through the use of ICT. However, since 
we consistently found cross-sectional correlations both early 
and late in the evening, ICT use could be linked to the fulfill-
ment of smaller tasks that only required brief consideration. 
Supporting H4b, a higher level of detachment at T1 showed 

Fig. 3   Reasons for ICT use in 
the evening. The vertical axis 
represents the number of within-
level responses. Both at T1 and 
T2, 10 people reported other 
reasons for ICT use than shown 
in the figure 
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a significant negative lagged effect on task progress at T2, 
suggesting that on days when employees are less able to 
properly detach from work, they either actually make pro-
gress on tasks that buzz in their minds after a day’s work, or 
at least perceive that they are doing so (cf. Syrek & Antoni, 
2014).

Theoretical Implications

The present findings are more consistent with the notion that 
the daily level of unfinished tasks impairs detachment, which 
in turn prompts employees to engage in work-related ICT 
use and to make progress on these tasks. From this perspec-
tive, employees engage in work-related behavior more on 
days when they have to cope with more unfinished tasks and 
find themselves unable to detach from work. Our study sup-
ports the view that stress responses are often falsely attrib-
uted to ICT use (Barley et al., 2011) and corroborates earlier 
findings from qualitative studies (Matusik & Mickel, 2011) 
that ICT use is a way of dealing with high job demands. 
Moreover, our findings suggest that previous studies linking 
ICT use and low well-being or lack of detachment might 

have confounded the behavior with its cause, namely, the 
level of unfinished tasks or other work stressors.

Although we did not identify ICT use as a stressor in its 
own right in line with the stressor-detachment model (Son-
nentag & Fritz, 2007, 2015; Sonnentag et al., 2017), this 
study nevertheless supported the model by showing that 
unfinished tasks as a stressor lead to lower detachment. In 
addition, our study extends the stressor-detachment model 
by behavioral outcomes, as our results showed that low 
detachment in the evening stimulated the use of ICT later 
in the day, although the effect was rather small in size. This 
finding adds to research on other behavioral consequences, 
including recovery activities (for a review, see Sonnentag 
et al., 2017), and broadens our understanding of the activi-
ties individuals choose to do when they cannot disengage 
from work.

Interestingly, our study revealed that making progress on 
certain tasks can help employees to better detach in the late 
evening, but only on days when employees planned to use 
their ICTs after work. This might indicate that planned ICT 
use to finish some sort of smaller tasks in the early evening 
could contribute to successful detachment via task progress, 

Fig. 4   Results of the multilevel cross-lagged panel. Coefficients in 
parentheses refer to subgroup analyses, where the first coefficient rep-
resents the results for planned ICT use and the second coefficient the 

results for unplanned ICT use. Dashed lines refer to paths that were 
only significant for planned ICT use. *p < .05. **p < .01. ***p < .001 
(one-tailed)
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supporting earlier studies that showed similar effects over 
the course of a weekend (Syrek & Antoni, 2014; Syrek et al., 
2017; Weigelt & Syrek, 2017). One might even speculate 
that completing such tasks in the evening can lead to mastery 
experience, another form of recovery experience (Sonnentag 
& Fritz, 2007). However, we are well aware that this is a post 
hoc interpretation and that the result is rather preliminary 
because we did not examine directional effects of ICT use 
and task progress at T1. Moreover, we want to emphasize 
that persistent ICT use for work leaves little time for pursu-
ing beneficial recovery activities, such as relaxing, physi-
cal exercise, or social activities, which suggests a tension 
between these behaviors. In line with this, the results on 
the between-level of analysis suggest that individuals with 
a high level of planned ICT use experience poorer detach-
ment. In the future, the interplay of after-hours ICT use with 
recovery activities that affect recovery experiences, includ-
ing detachment and mastery, needs to be explored further, 
potentially considering both within- and between-level 
effects.

Contrary to expectations, our results indicated that ICT 
use did not predict task progress in the late evening, although 
the correlations at T1 and T2 were significantly positive: 
ICT use may therefore not inevitably be a useful means to 
complete bigger tasks that require more time. The reasons 
for ICT use could play a role. For some employees, ICT use 
in the evening might be a strategy that helps them to detach 
or to cope with pressing job demands, but others might 
start working simply out of habit without thinking about it 
(Heitmayer & Lahlou, 2021; Middleton, 2008). Only when 
employees schedule additional work and are able to make 
certain progress, it might help to better detach. However, 
our results showed similar relationships for both planned 
and unplanned ICT use in the early-to-late evening process. 
It would therefore be interesting to more systematically 
consider, for example, characteristics of the task or state 
attributes of the individual for work-related and recovery 
activities after hours to uncover the mechanisms emanating 
from ICT use. Given the identified reverse causal effects of 
task progress on ICT use and detachment for days on which 
work-related ICT use was planned, such mechanisms might 
considerably depend on whether ICTs are used voluntarily 
to experience mastery or detachment, or result from a lack 
of self-control.

The pattern of findings (no significant cross-lagged path 
between ICT use and later detachment; significant cross-
lagged path between detachment and later ICT use) in our 
study may further suggest that ICT use for work in the even-
ing can be considered a form of job performance (instead of 
as a stressor), which is defined as individuals’ actions related 
to organizational goals (Campbell et al., 1993). Individuals 
might use their ICT for work to share information with a 
colleague or to arrange appointments for the following days, 

all of which contribute to organizational goals. In fact, com-
municating effectively with colleagues is a form of team-
member proficiency (Griffin et al., 2007) and might include 
responding to emails after hours. Following this perspec-
tive, dealing with this behavior needs to be embedded in the 
broader research on human resource management, including 
reward systems and work design (Wang et al., 2020). When 
ICT use for work in the evening is formally or informally 
rewarded, efforts of limiting it might be futile, especially 
when workload is high and others depend on the input of a 
person. Anecdotal evidence is provided by a German auto-
motive manufacturer, who technically limited employees’ 
access to work emails after hours. As a result, some manag-
ers sent work-related emails to their secretary’s private email 
account to ensure information flow and allocation of tasks.

Finally, this study contributes to research by investigating 
a full day-level longitudinal design that helps provide evi-
dence for the causal direction of effects. Diary studies have 
become increasingly pervasive in organizational research 
(Ohly et al., 2010), since they allow scholars to examine 
the dynamics of relevant factors, making them especially 
appropriate for research on recovery and ICT use. By assess-
ing data multiple times a day (and by analyzing within and 
between-level effects), we respond to calls to pay more atten-
tion to temporal dynamics over the course of an evening 
(McCormick et al., 2020; Sonnentag et al., 2017). Addition-
ally, longitudinal models in applied research are still rare 
in general, despite the strong encouragement to implement 
them more widely (Zapf et al., 1996). Our research shows 
the value of implementing such a design in a diary study, 
as we were able to provide evidence for the direction of 
effect between work-related ICT use and detachment. This 
can change the understanding of ICT use as a stressor and 
prompts new questions about its role in research on unfin-
ished tasks and the interplay between the work and home 
domains.

Practical Implications

By showing that ICT use is rather a behavioral consequence 
than a stressor per se, our study has important implications 
on how to deal with the phenomenon in organizations. 
First, because poor detachment is due to too much work and 
unfinished tasks, the amount of work needs to be targeted in 
order to improve detachment and well-being. Examination 
of individual reasons for ICT use in the evening revealed that 
planned ICT use might be more beneficial than unplanned 
ICT use, which occurs, e.g., when employees respond to 
signals, suggesting that the more spontaneous ICT use needs 
to be addressed.

Organizational measures to protect employees’ free time 
and well-being (e.g., Gadeyne et al., 2018), including asking 
employees to turn off ICT so as not to receive any signals or 
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technical measures that restrict e-mail delivery after hours 
or account access from home may not have the intended 
effects unless accompanied by additional interventions. Such 
interventions may consist of training employees in strategies 
to mentally leave unfinished tasks behind, such as manag-
ing the boundaries between the work and private domain 
through certain boundary tactics (Kreiner et al., 2009), cre-
ating specific plans for the completion of unfinished tasks 
(Smit, 2016), or teaching them how to detach from work 
(Hahn et al., 2011).

Furthermore, leaders have several options to prevent 
potential negative consequences of ICT use for their fol-
lowers. First, instead of telling them not to use ICT at all, 
leaders could support employees in setting boundaries for 
work-related ICT use (Park et al., 2020), in encouraging ICT 
use for work in a way that fits with one’s preferences (Barber 
& Jenkins, 2014; Kreiner et al., 2009), and in raising aware-
ness that potentially detrimental effects of work-related ICT 
use can be alleviated when goals for its use are set, e.g., 
focusing on specific pressing work tasks that need to be fin-
ished (Fenner & Renn, 2010).

Limitations

This study has some limitations that should be considered. 
First, although the use of a longitudinal autoregressive 
design is a considerable strength of this study, this method 
does not provide final certainty about causality, as would be 
the case with an experimental design (Finkel, 1995; Zapf 
et al., 1996). Specifically, it is not possible to rule out all 
potential alternative explanations for the effects between 
variables. Nevertheless, conducting a study with an experi-
mental design would be a difficult endeavor, since work-
related ICT use can only be reliably assessed in field stud-
ies. Additionally, conducting a longitudinal autoregressive 
design is preferable to simple cross-sectional research when 
the goal is to infer directions of relationships in a field set-
ting (Zapf et al., 1996).

Second, this study only relied on self-report measures, 
which can lead to common-method bias (Podsakoff et al., 
2003). While it would have been preferable to measure ICT 
use for work in a more objective way to avoid common-
method bias as well as for accuracy, e.g., with a tracking app 
on the employees work-related ICT, this approach was not 
feasible for this study and is difficult to achieve for techno-
logical and privacy reasons. However, as the variables were 
measured at two measurement times, with different response 
formats and in part referring to measurable facts (length of 
ICT use), and as the effects of detachment, ICT use, and 
task progress were controlled for their T1 impact, any bias 
caused by the use of a single method should be minimized 
(Podsakoff et al., 2012).

A third limitation is the time lag we used. As this is, to 
our knowledge, the first diary study in this field implement-
ing a longitudinal autoregressive design within the evening, 
the appropriate time lag is not yet clear. Particularly in view 
of the small effect size of cross-lagged effects identified in 
our study, future studies could implement varying time lags 
to investigate and compare the effect of different time lags.

A fourth limitation of this study was the significant 
dropout in our study. We therefore controlled for whether 
individuals who did not complete the entire diary study 
(between-level attrition) or who dropped out during a given 
day (within-level attrition) differed from those who com-
pleted everything (cf. Lugtig, 2014). While no significant 
differences emerged in terms of sociodemographic variables 
and most of the study variables, we did find that the partici-
pants who reported more unfinished tasks were less likely 
to participate on each day.

Fifth, although around 20% of the working population 
in Germany are equipped with mobile devices for work 
purposes at the time of the study (Statistisches Bundesamt, 
2017; ZEW, 2015), the requirement to use separate devices 
for work and private life may limit the generalizability of 
our study. While this was important to avoid eliciting work-
related ICT use after answering a survey and to minimize 
bias in the measurement of our focal variable, this might 
have screened out employees who set fewer boundaries for 
work-related ICT use at home by using the same device for 
their work and private life. It has been shown that employees 
who fail to set limits for work-related ICT use suffer more 
(Barber & Jenkins, 2014). In contrast to this argument, how-
ever, a study by Dora et al. (2019) found that employees who 
are provided with separate ICT by their employer (which 
might be considered a boundary management strategy) are 
more likely to use it for work at home and therefore have 
difficulties in setting boundaries. Nevertheless, we acknowl-
edge that with this criterion we might have rejected indi-
viduals who experience more negative consequences due 
to work-related ICT use than the participants in our sample.

Finally, the measurement of ICT use deserves some 
comment. One might argue that a differentiation of devices 
is necessary to determine which kind of ICT use is most 
detrimental (cf. Gadeyne et al., 2018). Due to the repeated 
assessment of ICT use for evening work, we were limited in 
the number of survey items and could thus only distinguish 
between planned and unplanned use, but not between the 
type of device used.

Directions for Future Research

Some suggestions can be made for future research. First, we 
recommend that future studies employ designs where the 
unique effects of ICT use and detachment can be investigated. 
Our results showed that disentangling the two variables 
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changed our understanding of cause and effect regarding work-
related ICT use. While this opens up new ways of looking at 
the immediate impact of work-related ICT use on a day-level, 
studies using other time frames are necessary to differentiate 
effects, e.g., long-term effects of frequent or prolonged ICT 
use that may negatively affect well-being because it reduces 
time available for recovery (Geurts & Sonnentag, 2006; Söder-
ström et al., 2012).

Second, since our results show that work-related ICT use 
did not impair detachment, it will be useful to explore the 
actual role of work-related ICT use during leisure time further. 
It remains unresolved if and how the use of ICT for work dur-
ing leisure time can affect employee well-being and behavior. 
For example, it needs to be determined how employees can 
use ICT in a strategic way to achieve detachment and under 
which conditions. Differentiated measurement of ICT use for 
work, including the motivation for doing so, is necessary in 
this regard (cf. Hu et al., 2021). Because our task progress 
scale did not distinguish between task progress and work task 
completion, this could be explored in the future to test whether 
work task completion reverses effects or increases mastery 
experiences.

Finally, it would be interesting to study bidirectional effects 
between detachment and additional employee behavior over 
the course of one evening. Scholars are encouraged to learn 
more about specific behaviors employees engage in when they 
cannot detach from work. Individuals might also choose to 
engage in behaviors that are more detrimental to health and 
well-being than ICT use, for example, drinking alcohol or 
ruminating about negative job experiences. Further research 
is needed to explore which activities are chosen, and why. In a 
similar vein, it would be useful to uncover strategies that help 
employees with detaching from work, especially when they 
were unable to do so at an earlier time.

Conclusion

There are two main takeaways from this study. First, when 
employees are confronted with unfinished tasks and conse-
quently have difficulty detaching from work, they use ICT 
to work. Secondly, work-related ICT use does neither impair 
individual levels of detachment nor considerably increases 
perceived task progress later on the same day. In summary, it 
can be stated that the classification of work-related ICT use as 
a stressor must be questioned, as it seems more likely that the 
behavior is confounded with its sources, namely, unfinished 
work tasks and impaired detachment.
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