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Abstract

To maintain employees’ health, it is important to prevent work-related exhaustion in
general but also on a day-to-day basis. With a quantitative ten-day diary study, we
investigated three different working time strategies as underlying mechanisms of the
effects of day-specific work overload and work scheduling autonomy on end-of-work
exhaustion. The sample comprised 578 daily measurements from 93 employees in
Germany. Daily work overload was positively related to daily break violations,
working faster and unplanned overtime. Daily work scheduling autonomy was
negatively related to overtime (vs. finishing work on time/early). Work overload (and
telework, which we used as control variable) and work scheduling autonomy were
significantly and indirectly related to higher and lower, respectively, end-of-work
exhaustion via unplanned overtime. To prevent employee exhaustion, it is important
to promote good work design in everyday working life so that employees do not need
to extend their working days.

Keywords: Maladaptive Working Time Strategies, Exhaustion, Violating Breaks,
Working Faster, Working Overtime

Introduction

Many employees leave the workforce early and sickness absence due to mental health problems
is increasing (Duchaine et al. 2020). Therefore, taking measures to maintain and improve
employees’ physical and mental health and with this their work ability is very important (Shao
et al. 2022). To this end, work must be designed in such a way that chronic exhaustion - or
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burnout - can be prevented as a precursor of various illnesses and sickness-related absences
(Ahola/Toppinen-Tanner/Seppanen 2017). Work-related exhaustion can accordingly be seen
as a sensible target for occupational health and safety measures. However, for such measures to
be effective, it is crucial to understand which, how and why work design characteristics
contribute to higher or lower exhaustion. According to the job demands-resources model
(Demerouti et al. 2001), two classes of work characteristics are crucial in this respect.
Specifically, job demands - of which workload is a key example — and job resources — of which
autonomy is a key example — can influence employees’ short-term exhaustion and long-term
burnout via two different theoretical pathways. However, the specific underlying mechanisms,
particularly employees’ behaviors to cope with heavy workload and efficiently use high
autonomy are not well understood. This is especially true as most research has focused on
chronic work characteristics as predictors of chronic exhaustion or burnout, neglecting that
chronic burnout often is a result of the chronification of daily exhaustion
(Venz/Casper/Sonnentag 2020), which in turn results from day-specific work characteristics
(Pindek/Arvan/Spector 2019) and behaviors (e.g., Venz/Nesher Shoshan 2022). Accordingly, it
is important to consider the daily fluctuations in work characteristics and employees’ behavioral
responses and exhaustion consequences (Sonnentag/Volker/Wehrt 2024). We therefore
conducted a daily diary study. Specifically, building on recent research on maladaptive working
time strategies such as skipping breaks, working overtime, or working harder to cope with job
demands (e.g., Baethge et al. 2019; Mumenthaler/Knecht/Krause 2021; Sandmeier et al. 2022;
Vahle-Hinz/Deci/Baethge 2024), we investigated skipping/shortening work breaks, working
faster, and working longer than planned as day-specific working time strategies in the context
of workload and autonomy in relation to end-of-work exhaustion.

Work Overload, Work Scheduling Autonomy, and Exhaustion

Exhaustion is a short-term strain response to stressors characterized by feeling empty, tired,
worn-off, and drained (Demerouti et al. 2001), which is negatively related to employees’ long-
term health (e.g., Headrick et al. 2023). There are several theoretical explanations why stressors
cause exhaustion. According to the job demands-resources model (Bakker/Demerouti 2007),
job stressors such as workload (called demands in the model) consume mental or physical
energy and therefore cause exhaustion, which in turn leads to deteriorated health (i.e., health-
impairment process). Job resources, such as autonomy, on the other hand, contribute to higher
motivation and via this to better work-related outcomes including better health (ie.,
motivational process). Additionally, job resources can be invested to reduce the adverse strain
effects of stressors. Similar considerations on the functioning of job stressors and job resources
can also be found in other work-stress models, which all have in common that they propose
that stressors cause strain, such as exhaustion, while job resources cause well-being or reduce
strain (e.g., job demand-control model, Karasek 1979; transactional model of stress,
Lazarus/Folkman 1984). Overall, according to work-stress theories, experiencing job demands
is a stressful experience that causes strain, while experiencing job resources has a strain-
sheltering effect (Sonnentag/Tay/Nesher Shoshan 2023).

Workload has been proposed as a central job demand or stressor in several work-stress
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theories, including the job demands-resources model (Bakker/Demerouti 2007). Workload can
be divided into quantitative workload, defined as the amount of work to be done, and qualitative
workload, defined as the difficulty of work tasks (Spector/Jex 1998). We focus on quantitative
workload. When quantitative workload is too high, work overload is perceived in the form of
heavy time and work pressure (Sandmeier et al. 2022; Venz/Boettcher 2022), which activates
the energy-consuming health-impairment process as proposed in the job demands-resources
model (Bakker/Demerouti/Sanz-Vergel 2023). Specifically, because a lot of resources, especially
energy, must be invested to deal with heavy workload, work overload likely leads to exhaustion.
Importantly, workload and overload can vary from day to day (e.g,
Demerouti/Bakker/Halbesleben 2015; Venz/Boettcher 2022), for example depending on the
tasks of the day. In line with the theoretical considerations of the job demands-resources model,
many studies have found work (over)load to indeed be positively related to different facets of
exhaustion and fatigue (e.g., Garcia-Arroyo/Segovia 2019; Pindek et al. 2020; for an exception
see Johnston et al. 2019). Furthermore, meta-analyses show strong positive effects for this
relationship both when considering chronic workload and chronic exhaustion (i.e., between-
person level) and when considering day-specific workload and day-specific exhaustion (i.e.,
within-person level; Pindek/Arvan/Spector 2019). The latter suggests that employees feel more
exhausted on days with higher work(over)load than on other days (e.g,
Demerouti/Bakker/Halbesleben 2015; Keller/Meier 2023). On this basis, we hypothesize:

H1I: Daily work overload is positively related to end-of-work exhaustion.

Work scheduling autonomy (Morgeson/Humphrey 2006) is a job resource that allows
employees to structure their working day, for example in terms of when and in what order they
complete their tasks. This autonomy in scheduling one’s work can be beneficial for short-term
well-being and long-term health (Karasek 1979) because it allows employees to organize their
work in line with their needs in terms of personal obligations, rest, and productivity (e.g.,
Messenger et al. 2017).

According to the job demands-resources model (Bakker/Demerouti 2007), job autonomy
(often also called job control) is a key resource that positively influences motivation, well-being
and health. This assumption found support regarding chronic autonomy and chronic
burnout/exhaustion (Humphrey/Nahrgang/Morgeson 2007) and regarding day-specific
autonomy and day-specific exhaustion (e.g., Poetz/Volmer 2022). Work scheduling autonomy
specifically enables employees to adapt the completion of their daily work tasks to their current
needs, demands, and resources, thus preventing energy loss. Accordingly, work scheduling
autonomy is considered an essential job resource to prevent exhaustion (Takahashi et al. 2012).
For example, in an employee-population representative study, Vieten/Woéhrmann/Michel
(2022) found negative cross-lagged effects of work time control (i.e., a facet of work scheduling
autonomy that focuses on working time flexibility) on exhaustion. Moreover, in organizational
studies, Moen et al. (2011) found that increasing work schedule control reduced exhaustion in
the context of the introduction of a results-only-work-environment, and Wayne et al. (2016)
found that work scheduling autonomy was negatively related to exhaustion. Thus, there is
evidence that employees with high work scheduling autonomy are less exhausted.

Importantly, employees not only differ from each other in how much work scheduling
autonomy they generally have, but employees’ work scheduling autonomy also varies from day
to day (i.e., within person; e.g., Demerouti/Bakker/Halbesleben 2015), for example depending
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on the number of scheduled meetings or the extent of task interdependence on a given day. At
the end of a day with low work scheduling autonomy, employees may be more exhausted
because they were unable to adjust their work tasks to their personal needs, such as for rest or
productive times. However, on workdays with high work scheduling autonomy, they can re-
arrange tasks to fit their personal productivity cycle, take breaks when they need them, and even
postpone work tasks to another working day. This, in turn, may result in less exhaustion at the
end of the day. In summary, work scheduling autonomy can be invested to protect mental and
physical energy. We therefore propose:
H2: Daily work scheduling autonomy is negatively related to end-of-work exhaustion.

Working Time Strategies as Mediators

Work overload occurs when the assigned work tasks cannot be completed within the given time.
This consumes energy, as explained in the health-impairment pathway of the job demands-
resources model. When individuals experience demands that exceed their resources, they use
coping strategies to deal with them (e.g., Lazarus/Folkman 1984). These coping strategies can
be categorized into emotion-focused and problem-focused strategies, the latter meaning
strategies that directly address the situation or demand. There are several ways to deal with a
situation of work overload on a given working day. One strategy is to invest more time to meet
the high demands inherent to work overload. Investing more time in work on a given day could
prevent task failure and lead to feelings of accomplishment and high performance on that day-
but at the cost of energy expenditure, which may lead to greater exhaustion. This is because
investing more time in work is inevitably linked to reduced time for recovery, which can have
detrimental effects on well-being and health (Venz et al. 2024). Coping strategies that are
associated with increased investment of time or effort can therefore be considered maladaptive
working time strategies (Baethge et al. 2019) or even self-endangering work behaviors (Vahle-
Hinz/Deci/Baethge 2024).

Various strategies can be used to invest more time in work tasks on a given day, including
shortening or skipping work breaks (hereafter referred to as break violations), working longer
(i.e., unplanned overtime), and working faster (i.e., investing more effort in the available time).
When regular working hours are not sufficient, for example due to heavy workload, extending
the working day by shortening or skipping breaks and/or working longer than planned provides
additional time to complete tasks (Mumenthaler/Knecht/Krause 2021). Indeed, working
overtime is a widespread working time behavior. For example, in Germany, employees work a
mean of 3.9 hours per week more than contractual working time (Brauner et al. 2020). There is
some evidence that unplanned overtime is a maladaptive coping behavior with adverse well-
being effects. For example, in a sample of teachers, Sandmeier et al. (2022) found that working
overtime as a coping mechanism fully mediated the negative effect of work overload on
exhaustion after one year.

Similar to working overtime, many employees in Germany violate their breaks by skipping
them (Wendsche et al. 2022). However, employees who skip or interrupt their work breaks
experience exhaustion about twice as often as others (Vieten et al. 2023). This is because work
breaks are an important opportunity to recover during the workday (Chan et al. 2022), as they
are crucial to build up energy resources to counteract effort expenditure and the associated
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exhaustion. Taking enough and sufficiently long breaks is therefore important, even if this
reduces working time (Albulescu et al. 2022). There is some evidence that taking or not taking
breaks is a volitional process that is used as an intentional strategy. For example, employees
reported more skipping of breaks on days with higher work overload
(Mumenthaler/Knecht/Krause 2021) and positive work-break intentions are positively related
to taking breaks (Blasche et al. 2021). Furthermore, employees with higher break intentions
before their work shift reported less fatigue after their shift (Blasche et al. 2017). It can therefore
be assumed that break violations are more likely on days with heavy workload and that when
breaks are violated, exhaustion at the end of work is higher.

Another coping strategy to complete the work tasks on a given day, especially on a day
characterized by heavy workload, is working faster (Vahle-Hinz/Deci/Baethge 2024). Unlike
break violations and unplanned overtime, working faster is a strategy that does not extend the
working time, but the effort invested. Higher energy investment inevitably leads to greater
resource depletion and thus likely to higher exhaustion. In a daily diary study, Baethge et al.
(2019) investigated overtime and working faster as maladaptive coping mechanisms in dealing
with time pressure (an operationalization of work overload; Sandmeier et al. 2022). They found
significant bivariate day-level correlations of time pressure with working faster and overtime,
indicating that employees do indeed use these strategies to cope with work overload. Similarly,
Mumenthaler/Knecht/Krause (2021) found that on days with higher workload than usual,
employees were more exhausted at the end of the day, and that the strategies of skipping breaks
and working overtime were used more on these days. Based on their findings, both author teams
concluded that violating breaks, working faster and working overtime to overcome daily work
overload is not recommended because these strategies endanger health and well-being (Vahle-
Hinz/Deci/Baethge 2024). Based on the theoretical considerations and research results
presented, we assume that exhaustion is higher at the end of working days with higher work
overload because maladaptive working time strategies are more likely to be used. Accordingly,
we propose that day-specific break violations, working faster and working unplanned overtime
explain why work overload is positively related to end-of-work exhaustion:

H3: Break violations (a), working faster (b), and unplanned overtime (c) mediate the
positive relationship between daily work scheduling autonomy and end-of-work
exhaustion.

Autonomy gives employees the freedom to choose different strategies to meet the demands of
their working day. For example, they have the option to choose between maladaptive strategies,
including violating breaks, working faster and working overtime, and adaptive strategies, such
as selecting, changing and optimizing their job demands, stressors, and resources (i.e., job
crafting, e.g, Zhang/Parker 2022) or their use of personal resources (e.g.,
Venz/Pundt/Sonnentag 2018). On a day with high work scheduling autonomy specifically,
employees can structure their working day in such a way that best suits their individual
productivity cycle and their personal (recovery) needs to optimally manage their resources
throughout the day. Work scheduling autonomy allows employees to use adaptive strategies
that do not involve additional expenditure of time and/or energy (e.g., Nold/Wéhrmann 2022),
but rather enable a smart distribution of work tasks (and breaks) throughout the day and
perhaps even allow tasks to be postponed to another day. Thus, at the end of a working day with
high work scheduling autonomy, exhaustion should be lower because less maladaptive working
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time strategies were used (Vahle-Hinz/Deci/Baethge 2024). Empirical findings at the between-
person level provide some support for this reasoning, showing, for example, that high work
scheduling autonomy is related to working less time (Nold/Wéhrmann 2022), that perception
of control is positively related to taking breaks (Blasche et al. 2021), and that taking breaks is
negatively related to exhaustion (Albulescu et al. 2022). On this basis, we assume that
exhaustion is lower at the end of working days with higher work scheduling autonomy because
maladaptive working time strategies are less likely to be used. Accordingly, we propose:

H4: Break violations (a), working faster (b), and unplanned overtime (c) mediate the
negative relationship between daily work scheduling autonomy and end-of-work
exhaustion.

Figure 1: Tested research model

Workload Break violations
N End-of-work
Autonomy —_ Working faster > Exhaustion
Telework Working overtime

Daily work Daily working time
characteristics strategies
Methods
Study Design and Sample

Data collection for this study was carried out as part of an empirical thesis project at a German
university in summer 2021. Four student recruiters acquired participants for a ten-day
quantitative daily diary study (Ohly et al. 2010) within their personal networks, following
recommendations on student-recruited samples (Demerouti/Rispens 2014). The study
included four different surveys, a one-time survey to collect sociodemographic information and
three daily surveys (morning, after work, before bed) to collect day-specific information. For
the present publication, only information from the daily after-work survey was used.
Participants could receive a summary report of the results after project completion.
Participation was further incentivized by promising a donation of 1 Euro to a social aid
organization for every participant who responded to the one-time survey plus all three daily
surveys for at least five working days. Data collection took place online at www.soscisurvey.de.
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Of 105 persons who consented to participate and registered via an anonymous double-opt-in
question, 102 answered the one-time survey. The after-work survey was accessible on each
survey day (Mon-Fri on two consecutive weeks) from 3 pm to 8:30 pm and participants received
an email invitation to each survey at 3 pm. A total of 586 after-work surveys were answered. To
allow for within-person variation, we only included data from participants who answered at
least 2 after-work surveys (e.g., Venz/Mohr 2022). Our final sample included 578 daily
measurements from 93 participants (55.90 % female; 53.90 % university graduate; mean age =
37.18 years, SD = 14.24; mean organizational tenure = 6.03 years, SD = 7.99; mean weekly
working hours = 38.57, SD = 7.78). Participants worked in a wide variety of occupations and
industries (e.g., tax advisor, educator, account manager, cameraman). Most participants (65.90
%) worked from home at least 1 day per week, with 38.30 % working from home on 5 days a
week and another 35.00 % on 4 or 3 days a week due to the ongoing COVID-19 pandemic.

Measures

Survey language was German. Unless otherwise stated, all items were answered on a 5-point
Likert scale from 1 (not at all true) to 5 (completely true). As an indicator of internal consistency
of multi-item measures, we report Cronbach's alpha as the mean across all survey days.

We measured day-specific work overload with 3 items from the Quantitative Workload
Inventory (Spector/Jex 1998) in a German version adapted for daily use (Venz/Nesher Shoshan
2022). A sample is “T'oday, there was a great deal to be done”. Cronbach’s alpha was .87.

We measured day-specific work scheduling autonomy with three items from the German
version (Stegmann et al. 2010) of the Work Design Questionnaire (Morgeson/Humphrey,
2006). A sample item is “Today, I could make my own decisions about how to schedule my
work.” Cronbach's alpha was .96.

We measured day-specific break violations with 1 item, using a loose adaptation of the
measure used by Baethge et al. (2019). We asked participants whether they omitted any breaks
during work “today”. The possible responses were "No", "No, but I shortened breaks", "Yes, I did
not take short breaks", "Yes, I did not take my lunch break", and "Yes, I did not take any breaks".
For our analyses, we coded the extent of day-specific break violations as an ordinal variable,
with 0 presenting no break violations, 1 some break violations (shortened breaks, omitting some
breaks), and 2 extreme break violations (skipping all breaks). To be able to distinguish whether
the extent of break violation matters or whether it is more the decision to violate breaks at all
that matters, we additionally coded day-specific break violations as a binary variable with “No”
coded as 0, and any form of break violation (i.e., shortening or skipping some or all breaks) as
1 and used this binary measure in an alternative analysis.

We measured working faster with 1 item adapted from Baethge et al. (2019), namely “Today, I
worked faster than usual to get the work done.”.

We measured unplanned overtime with 1 item following the approach of Baethge et al.
(2019). Participants indicated whether they had finished their work for the day as planned. The
possible answers were "Yes", "No, I finished work earlier than planned", and "No, I finished work
later than planned". If the answer was “No”, we recorded time in minutes. For our analyses, we
used the amount of day-specific overtime indicated in minutes when responding “No, I finished
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work later than planned” (n = 136 days). To be able to distinguish whether the extent of
overtime (i.e., quantity) matters or whether it is rather the decision for overtime at all that
matters, we additionally coded unplanned overtime as a binary variable, with underhours and
no overtime coded as 0 and any length of overtime coded as 1, and used this binary measure in
an alternative analysis.

We measured momentary end-of-work exhaustion with 3 items from the emotional
exhaustion scale of the Oldenburg Burnout Inventory (Demerouti et al. 2003) in a German
version adapted to daily use (Venz/Pundt 2021). A sample item is “I feel worn out.”. Cronbach's
alpha was .80.

To account for the work situation during the ongoing COVID-19 pandemic, we controlled
for day-specific telework (i.e., working from home). The participants reported whether they had
spent the day working (1) entirely away from home, (2) partially from home, or (3) entirely
from home. Of the 586 days included, participants spent 51.8% partially or entirely teleworking.

Statistical Analyses

Given the hierarchical, dependent nature of our data (days nested within participants), we
conducted multilevel analyses. Specifically, we tested our hypotheses using two-level path
analyses with full information maximum likelihood estimation and Monte Carlo integration in
MPlus version 8.5. We conducted our analysis twice (i.e., computing two different path
models), first considering the extent of break violations and the extent of overtime, and second
considering both measures as binary (i.e., dichotomous) variables. We modelled the extent of
daily break violations (analysis 1) as well as binary break violations and binary unplanned
overtime (analysis 2) as categorial, more specifically ordinal, variables, resulting in two-level
logistic regression analyses for predicting these variables. For the respective relationships, in
addition to path estimates, we report odds ratios together with the respective 95% confidence
intervals (CI). If the 95% CI around an odds ratio does not contain the value 1, the odds ratio is
significant with p < .05 (two-tailed).

We tested all hypotheses simultaneously within one overall path model (i.e., with telework,
work overload, and work scheduling autonomy simultaneously as parallel predictors and the
three working time strategies simultaneously as parallel mediators), once using extent measures
for break violations and overtime (analysis 1) and once using binary measures (analysis 2). We
centered day-specific work overload and work scheduling autonomy around their respective
person means (i.e., group-mean centering) to remove any between-person variance in the
predictors and thus enable pure within-person analysis (Ohly et al. 2010). We left all other
variables uncentered, including day-specific telework, which we measured as a categorial
variable. We defined all variables as within-person variables (i.e., Level 1) and tested our
hypotheses only at the within-person level, modelling all slopes as fixed. We calculated the
indirect effects of the predictors on end-of-work exhaustion via the three working time
strategies using the product of coefficient method (i.e., a-path estimate*b-path estimate;
MacKinnon/Fairchild/Fritz 2007) and used R (Selig/Preacher 2008) to obtain 95% ClIs of the
indirect effects based on the Monte Carlo method with 20,000 simulations. If the 95% CI does
not include 0, the indirect effect is significant with p < .05 (two-tailed).
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Results

Descriptives

Table 1 shows the means and frequencies, respectively, of the three working time strategies and
telework in our sample. Of the 578 surveyed working days, participants reported committing
any kind of break violation on 227 days (39.3 %), with shortening breaks being the most
reported (15.9 % of all study days); extreme break violation in the form of skipping all breaks
was reported on 53 days (9.2 % of all study days). The mean of working faster was 2.34 (on a
five-point scale from 1 to 5; within-person-level SD = 1.08). Participants reported working
unplanned overtime on 136 of the study days (23.5 %), with a mean of 43.51 minutes (SD =
30.09).

Table 1: Frequencies and Means of Daily Maladaptive Working Time Strategies and

Telework
Break violations n=227days 393 %
Shortening breaks n =92 days 15.9 %
Skipping short breaks n = 43 days 7.4 %
Skipping lunchbreak n = 39 days 6.7 %
Skipping all breaks n = 53 days 9.2%
Working faster® M=2.34 SD =1.08
1 = not at all true n=146days 253 %
2 = not very true n=193days 334%
3 = moderately true n=156days 27.0%
4 = mostly true n = 62 days 10.7 %
5 = completely true n = 21 days 3.6 %
Unplanned overtime M =43.51 SD = 30.09
Working longer than planned® |n=136days 23.5% Min =5 Max = 180
End of work as planned n=386days 66.8%
Working shorter than planned® |n = 56 days 9.7 % Min =5 Max = 180
Telework n=298days 51.8%
Part of the day n = 22 days 3.8%
The whole day n=276days 47.8%

Note: Total N=578 days. * Measured on a five-point Likert scale from 1 to 5.° Measured in minutes. M =
mean, SD = standard deviation on the day level, Min = minimum, Max = maximum.

For meaningful within-person analyses, it is crucial that all daily measured variables have
sufficient within-person-level variance (Gabriel et al. 2019), as indicated by intraclass
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correlation coefficients (i.e., ICC1) calculated in the two-level baseline model. ICC1 values (see
Table 2) ranged from .23 (binary overtime) to .62 (teleworking). Accordingly, there was
sufficient within-person-level variance (i.e., between 77 % and 38 %), justifying two-level
modelling.

Before testing our hypotheses with path modelling, we inspected the within-person (i.e.,
day-level) bivariate correlations between the study variables. All correlations, including those
at the between-person level, are summarized in Table 2.
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Table 2: Descriptives and Bivariate Standardized Correlations of Study Variables

Variable M SDdsy  SDperson  ICC1 1 2 3 4a 4b 5 6a 6b 7

1 Telework® 0.96 0.60 0.77 .62 -- .01 .04 -.01 -.01 .04 -.16* -.04  -.14%
2 Work overload® 2.93 0.70 0.67 48 .16 (.87) 200 21% 2200 470 270 17 A1%
3 Work scheduling autonomy® 3.58 0.79 0.98 .60 -.01 -13 (96) -.16** -15%*  -11* -04  -15%  -22%
4a Break violations - ordinal* 0.49  0.50 0.43 42 -.08 -.01 -23 -- 89 25%* 12 .03 3%
4b Break violations - binary? 0.40 0.37 0.32 43 -.01 .02 -.15 96 -- 2300 22 .05 2%
5 Working faster® 2.36 0.90 0.57 .29 360 42 -33% .26% 21 -- 25 .03 -.08
6a Unplanned overtime - minutes 45.55 2492 18091 37 .08 -.26 -17  .66%* 51 15 -- 05% 23
6b Unplanned overtime - binary?  0.23 0.37 0.20 23 A3 42 -05 .05 .09 40% -.33 -- d2%
7  End-of-work exhaustion® 2.24 0.72 0.56 .38 -.10 .19 -.34% -.06 -.09 36 -.32 .03 (.80)

Note. M = mean, SDday = day-level standard deviation, SDperson = person-level standard deviation, ICCI = intraclass correlation coefficient
(=between-person variance). a 1 = no telework, 2 = part-time telework, 3 = full telework. b Five-point Likert scale with 1 = does not apply at all, 5 =
fully applies. ¢ 0 = no break violation, 1 = some break violation, 2 = extreme break violation. d 0 = no, 1 = yes.

Shown are standardized two-level correlations computed in Mplus 8.5. Two-tailed correlations above the diagonal show within-person-level

correlations (i.e., day level, N = 578 days). Within-person-level correlations correspond to the hypothesized relationships. Two-tailed correlations below
the diagonal show between-person-level correlations (i.e., person level, N = 93 persons) and are only shown for comprehensiveness. Values in brackets at

the diagonal show mean Cronbach's alphas over the study days.
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Regarding our hypotheses, bivariate within-person-level correlations indicate that daily work
overload was positively and significantly correlated with end-of-work exhaustion (r = .11, p =
.04) as well as with all forms and operationalizations of working time strategies (r = .17 to .47,
all p <.001). Daily work scheduling autonomy was negatively and significantly correlated with
end-of-work exhaustion (r = -.22, p < .001) and with all forms and operationalizations of
working time strategies (r = -.11 to -.16, all p <.05), except for the extent operationalization of
unplanned overtime (r = -.04, p = .54). Furthermore, all forms and operationalizations of
working time strategies except for working faster (r = -.08, p = .13) were positively and
significantly correlated with end-of-work exhaustion (r = .12 to .23, all p < .05). These findings
are generally in line with our hypotheses.

Hypothesis Testing

We tested our hypotheses with two different operationalizations of break violations and
unplanned overtime (i.e., extent in analysis 1 and binary in analysis 2). Within-person-level
results of the two-level path models are presented in Table 3, results of indirect effect testing are
presented in Table 4, and Table 5 provides a summary overview of all tested relationships. We
report unstandardized estimates (est.), and for categorial/ordinal outcomes, we additionally
report odds ratios (OR). In our analyses, we controlled for day-specific telework (coded as an
ordinal variable with 0 = no, 1 = partially, 2 = fully). In analysis 1 considering the extent of break
violations (as an ordinal variable with 3 categories) and the extent of unplanned overtime (in
minutes), daily telework was negatively and significantly related to end-of-work exhaustion (est.
=-0.08, p = .048). In analysis 2 with binary coding of break violations and overtime (0 = no, 1
= yes), daily telework was also negatively and significantly related to end-of work exhaustion
(est. = -0.11, p = .004), indicating that exhaustion was lower at the end of work-from-home
days.

H1 suggests that daily work overload is positively related to end-of-work exhaustion. In
analysis 1 with extent measures of break violations and overtime, work overload was not
significantly related to end-of-work exhaustion (est. = -0.03, p = .66). In analysis 2 with binary
coding, work overload was also not significantly related to end-of-work exhaustion (est. = 0.02,
p =.72). Hypothesis 1 was rejected.

H2 suggests that daily work scheduling autonomy is negatively related to end-of-work
exhaustion. In analysis 1 with extent measures of break violations and overtime, work
scheduling autonomy was negatively and significantly related to end-of-work exhaustion (est.
= -0.17, p = .001). In analysis 2 with binary coding, work scheduling autonomy was also
negatively related to end-of-work exhaustion (est. = -0.17, p = .001). Hypothesis 2 was
supported.

H3 and H4 suggest that (a) break violations, (b) working faster, and (c) unplanned overtime
mediate (H3) the positive relationship between daily work overload and end-of-work
exhaustion and (H4) the negative relationship between daily work scheduling autonomy and
end-of-work exhaustion. Before testing the indirect effects, we examined the relationships
between the predictors and the three working time strategies (i.e., a-paths) and between the
working time strategies and end-of-work exhaustion (b-paths). Regarding the control variable
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daily telework, in analysis 1, which considered the extent of break violations and overtime, day-
specific telework was not significantly related to break violations (est. = -0.06, p = .47; OR =
0.940, 95% CI [0.794, 1.113]), positively and significantly related to working faster (est. = 0.21,
p < .001), and not significantly related to unplanned overtime (est. = -2.90, p = .27). In this
analysis, work overload was positively and significantly related to break violations (est. = 0.44,
p =.001; OR = 1.558, 95% CI [1.193, 2.035]), positively and significantly related to working
faster (est. = 0.58, p <.001), and positively and significantly related to unplanned overtime (est.
=13.11, p = .003). Work scheduling autonomy was negatively but just not significantly related
to break violations (est. = -0.22, p = .055; OR = 0.799, 95% CI [0.636, 1.005]), not related to
working faster (est. = -0.03, p = .60), and not related to unplanned overtime (est. = -0.81, p =
.80). Neither break violations (est. = 0.02, p = .68) nor working faster (est. = 0.05, p = .17) were
significantly related to end-of-work exhaustion, but unplanned overtime was positively and
significantly related to end-of-work exhaustion (est. = 0.01, p = .04).

In analysis 2 with binary coding, day-specific telework was not significantly related to break
violation (est. = -0.03, p =.70; OR = 0.966, 95% CI [0.813, 1.149]), positively and significantly
related to working faster (est. = 0.21, p < .001), and positively and significantly related to
unplanned overtime (est. = 0.36 p < .001; OR = 1.439, 95% CI [1.173, 1.765]). Work overload
was positively and significantly related to binary break violation (est. = 0.46, p = .001; OR =
1.581, 95% CI [1.201, 2.082]), positively and significantly related to working faster (est. = 0.58,
p <.001), and positively and significantly related to binary unplanned overtime (est. = 0.42 p =
.008; OR = 1.523, 95% CI [1.114, 2.082]). Work scheduling autonomy was negatively but just
not significantly related to binary break violation (est. = -0.21, p = .08; OR = 0.807, 95% CI
[0.636, 1.025]), not significantly related to working faster (est. = -0.03, p = .60), but negatively
and significantly related to binary unplanned overtime (est. =- 0.32 p =.02; OR = 0.724, 95% CI
[0.553, 0.948]). Binary break violation was not significantly related to end-of-work exhaustion
(est. = 0.02, p = .84). Working faster was positively but not significantly related to end-of-work
exhaustion (est. = 0.06, p = .14). Binary unplanned overtime was positively and significantly
related to end-of-work exhaustion (est. = 0.20, p =.03).
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Table 3: Results of the two-leel path model predicting end-of-work exhaustion on the within-person level

Model 1 Model 2 - Analysis 1 Model 2 - Analysis 2
End-of-work |Extentof |Working |Extentof |End-of- |Binary Working |Binary |End-of-
exhaustion break faster overtime |work break faster overtime |work
violations (minutes) |exhaustion |violation exhaustion
Telework -0.09% -0.06 0.21** -2.90 -0.08* -0.03 0.21** 0.36** -0.11%*
Work 0.07 0.44** 0.58** 13.11%* -0.03 0.46** 0.58** 0.42%* 0.02
overload
Work -0.18** -0.22¢ -0.03 -0.81 -0.17%* -0.21¢ -0.30 -0.32* -0.17%*
scheduling
autonomy
Break 0.02 0.02
violations
Working faster 0.05 0.06
Unplanned 0.01* 0.20*
overtime

Note. Model 1 is the two-level path model not including working time strategies. Model 2 is one overall path model with all predictors,

mediators, and outcome included simultaneously. Analysis 1 pertains to analysis using extent measures of break violations and
overtime. Analysis 2 pertians to analysiss using binary measures of brak violations and overtime (0=No, 1=Yes). Unstandardized
within-person-level path estimates are shown. 1 p<.10, *p<.05, **p<.01 (all two-tailed).
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Regarding analysis 1, which considered extent measures of break violations and unplanned
overtime, despite some significant a- and b-paths, none of the indirect effects was significant.
Thus, both Hypothesis 3 and Hypothesis 4 were rejected in this analysis.

Regarding analysis 2 with binary coding, none of the indirect effects via break violation and
working faster was significant. Accordingly, Hypotheses 3a, 3b, 4a, and 4b were not supported.
However, all three within-person indirect effects via binary unplanned overtime were
significant (for telework: indirect effect = 0.072, 95% CI [0.005, 0.159]; for work overload:
indirect effect = 0.083, 95% CI [0.004, 0.199]; for work scheduling autonomy: indirect effect = -
0.064, 95% CI [-0.161, -0.0004]). These results support Hypothesis 3¢ and 4c when overtime is
coded binary. Together with the non-significant indirect effects regarding the extent of
unplanned overtime, this finding indicates that it is not the duration of unplanned overtime
that is decisive, but whether or not overtime was taken at all.

Table 4: Within-person indirect effects of day-specific work characteristics on end-of-work
exhaustion via working time strategies

Indirect effect 95 % CI
Telework — break violations extent— exhaustion 0.001 [-0.017,0.011]
Telework — binary break violations — exhaustion -0.001 [-0.018, 0.015]
Telework — working faster — exhaustion 0.011 [-0.004, 0.030]
Telework — overtime extent — exhaustion -0.015 [-0.056, 0.010]
Telework — binary overtime — exhaustion 0.072 [0.005, 0.159]
Overload — break violations extent — exhaustion 0.011 [-0.042, 0.069]
Overload — binary break violations — exhaustion 0.007 [-0.067, 0.082]
Overload — working faster — exhaustion 0.031 [-0.013, 0.077]
Overload — overtime extent — exhaustion 0.069 [-0.002, 0.158]
Overload — binary overtime — exhaustion 0.083 [0.004, 0.199]
Autonomy — break violations extent — exhaustion -0.005 [-0.040, 0.023]
Autonomy — binary break violations — exhaustion -0.003 [-0.046, 0.035]
Autonomy — working faster — exhaustion -0.002 [-0.015, 0.008]
Autonomy — overtime extent — exhaustion -0.004 [-0.045, 0.031]
Autonomy — binary overtime — exhaustion -0.064 [-0.161, -0.0004]

Note. Within-person indirect effects are shown. Cl=confidence interval. If the 95% CI does not
include zero, the respective indirect effect is considered significant (two-tailed). Significant
indirect effects are depicted in bold.
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Supplementary Analysis

In addition to main effects of job demands and job resources on employee exhaustion, the job demands-resources model proposes an interaction
between job demands and job resources so that job resources buffer the negative, straining effect of job demands (Bakker/Demerouti 2007).
Following this notion, we tested whether work scheduling autonomy buffers the negative effects of work overload by adding the interaction between
both variables as predictor of end-of-work exhaustion as well as the different forms and operationalizations of maladaptive working time strategies.
Work overload and work scheduling autonomy did not interact in predicting any of the maladaptive working time strategies of any

operationalization, nor in predicting end-of-work exhaustion.

Table 5: Summary of All Results of Two-Level Path Modelling

Extent of Binary Working Extent of Binary End-of-work
break violations  break violations faster overtime overtime exhaustion

Telework X X + X + -
Work overload + + + + + X
Work scheduling autonomy X X X X - -
Extent of break violations X
Binary break violation X
Working faster X
Extent of unplanned overtime +

+

Binary overtime

Note. + denotes a positive, significant relationship, - denotes a negative, significant relationship, x denotes a non-significant relationship. We
considered parameter estimates with p< .05 as statistically significant (two-tailed).
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Discussion

In summary, we found some support that day-specific work characteristics are related to
exhaustion at the end of work via (non)engagement in maladaptive working time strategies.
Precisely, work overload was associated with higher end-of-work exhaustion via unplanned
overtime while work scheduling autonomy was associated with lower end-of-work exhaustion
via finishing work on time. Interestingly, when considered simultaneously with break violations
and working faster in the path models, working overtime per se (i.e., the decision to work
overtime at all) was most decisive in exhaustion and more crucial than the extent of unplanned
overtime. However, when considering the bivariate correlations, the extent of unplanned
overtime was the strongest predictor of end-of-work exhaustion. Working faster was not related
to end-of-work exhaustion. Although being positively correlated with end-of-work exhaustion,
day-specific break violations were not significantly related to end-of-work exhaustion in the
path models.

Somewhat surprisingly, the same was true for work overload, which also was not directly
related to end-of-work exhaustion in the path models (i.e., when considered simultaneously
with telework and work scheduling autonomy). Given the significant bivariate correlations of
work overload with all forms and operationalizations of working time strategies and exhaustion,
and of all working time strategies (except working faster) with exhaustion, we suggest that the
missing direct link between work overload and exhaustion in the path models is due to a
complex interplay of daily working conditions and (maladaptive) working time strategy
choices. This complexity might be explored in future research, as we discuss below.

Importantly, work overload was positively and simultaneously related to all three different
working time strategies, suggesting that all these strategies are in fact used to deal with heavy
workload. By looking at three different working time strategies in different operationalizations,
this result critically replicates and extends previous findings on the detrimental role of work
overload in maladaptive working-time strategy choices (Mumenthaler/Knecht/Krause 2021;
Sandmeier et al. 2022; Vahle-Hinz/Deci/Baethge, 2024). However, there is no clear cause-and-
effect relationship in the sense that one strategy (break violations, working faster, unplanned
overtime) is preferred over another. Rather, we suspect that different strategies are chosen to
different degrees and in different combinations by different people and/or on different days to
cope with overload. Overall, it seems likely that work overload triggers the choice of more than
one maladaptive working time strategy as a coping behavior and that it is a combination of these
strategies that explains why work overload is related to higher end-of-work exhaustion, with
the decision to work overtime being the most decisive.

Regarding autonomy, whereas work overload predicted all three forms of working time
strategies, work scheduling autonomy was only significantly (negatively) related to the working
overtime. Put differently, daily work scheduling autonomy predicted finishing work on time.
Considering that unplanned overtime was the only strategy related to end-of-work exhaustion
and that we found a significant mediation effect, we conclude that work scheduling autonomy
is an important resource to prevent maladaptive working time behavior.

Regarding the effects of working time strategies, the fact that we tested the three strategies
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simultaneously (i.e., additive effects in a paralle] mediator model) might explain why most of
the individual effects on end-of-work exhaustion in the full path model were not significant
although all strategies except working faster showed significant bivariate correlations with end-
of-work exhaustion. This aligns with previous research, which also found that day-specific
working time strategies do not predict exhaustion when modelled simultaneously
(Mumenthaler/Knecht/Krause 2021). Nevertheless, the bivariate correlations indicate the
maladaptive character of overtime and break violations - but not of working faster, at least when
it comes to end-of-work exhaustion. That day-specific working faster was not related to end-
of-work exhaustion suggests that investing higher effort seems to be risk-free if used only
exceptionally. Nevertheless, working faster might be harmful (i.e., maladaptive) if used as a
general strategy, as we discuss below.

Although we are not the first to investigate maladaptive working time strategies in relation
to work characteristics and well-being, our study is the most comprehensive to date in
comparison. Specifically, we examined overload and autonomy together, considered telework,
and distinguished all three possible forms of within-workday maladaptive working-time
strategies also using extent measures. In contrast, for example, Baethge et al. (2019) subsumed
skipping breaks and working longer under one measure, Mumenthaler/Knecht/Krause (2021)
only considered skipping breaks and overtime but not working harder, and Vahle-
Hinz/Deci/Baethge (2024) only considered working harder and overtime but not break
violations. Our approach allowed us to compare three different maladaptive working times
strategies that employees may use during work and their predictors and exhaustion effects. This
led us to discover that particularly daily unplanned overtime might be maladaptive, but that the
principal choice to work unplanned overtime rather than the duration (i.e., quantity) is decisive.
We argue that the potential of break violations and working faster in being helpful to deal with
work overload is limited compared to working overtime because there is a natural limit to how
fast someone can work and how much break time can be skipped. To a lesser extent, this also
applies to the amount of time that someone can work longer on a given day. This may explain
why, although work overload significantly predicted all three forms and operationalizations of
maladaptive working time strategies, only the indirect effect with end-of-work exhaustion via
the binary measure of unplanned overtime was significant.

Our study not only expands the understanding of the role of daily work characteristics in
the choice of specific working time strategies and their role in exhaustion, but also provides
insights into the co-occurrence, that is, the simultaneous use of different maladaptive working
time strategies on a given day. As the bivariate within-person correlations indicate, working
faster tended to co-occur with break violations and unplanned overtime, whereas break
violations were unrelated to unplanned overtime. This suggests that on any given day that
employees choose to engage in maladaptive working time strategies, they would try to work
faster and invest more time in their tasks, but regarding the latter, they would likely choose to
either invest more time during work by violating breaks or after their planned end of work by
working overtime.

In summary, our findings provide important theoretical insights into the job demands-
resources model (Bakker/Demerouti 2007), indicating that the long-term health-impairment
process triggered by job demands can be explained by the short-term use of energy-draining



MALADAPTIVE WORKINGTIME STRATEGIES AND EXHAUSTION 19

maladaptive coping strategies, whereas the long-term motivational, health-sheltering process
triggered by job resources may be explained, at least in part, by enabling the short-term use of
more adaptive strategies that prevent the need to work overtime. Comparing the three working
time strategies we examined, it seems that they differ in their functioning and functionality as
coping behaviors. Specifically, according to our findings, the decision to work overtime at all
can be considered most maladaptive of a set of maladaptive strategies. Taken together, and
considering previous studies that found no effects of, for example, daily break extent on fatigue
(e.g., Blasche/Arlinghaus/Crevenna 2022), our results indicate a need for further (day-level)
research examining and comparing working time strategies, their co-occurrence, predictors,
and effects.

Besides the implications of our core findings regarding the use of day-specific (maladaptive)
working time strategies in relation to work overload and work scheduling autonomy, our study
offers further empirical contributions. Specifically, our results provide noteworthy insights into
day-specific telework (which we included as covariate) as an important context variable.
Interestingly, whereas between-person studies indicate that telework is a double-edged sword
associated with both higher perceived workload and higher autonomy (e.g., Wang et al. 2021),
in our data, day-specific telework was neither significantly associated with work overload nor
with work scheduling autonomy on that day. Perhaps even more interestingly, we found a direct
negative relationship between day-specific telework and end-of-work exhaustion, but a positive
indirect relationship via overtime (binary). This suggests that teleworking on a given day might
be a protective factor on the one hand but also seems to contribute to overtime work and thus
higher exhaustion - a finding that has been previously reported at the between-person level
(e.g., Wohrmann/Ebner 2021). Given that hybrid work settings (i.e., switching between onsite
and remote work within the workweek) are the ‘new normal’ (Gajendran et al. 2024), it would
be interesting to know why unplanned overtime is more likely on teleworking days. We
accordingly call for future research to delve deeper into the behavioral and possibly cognitive
mechanisms underlying the effects of day-specific teleworking.

Finally, although we focused on within-person (i.e., day-specific) processes, we consider it
important to also embed our results within the prevailing between-person perspective and
research findings. Comparing within-person with between-person correlations allows for this
and provides notable insights. Specifically, regarding work overload, there were no significant
between-person correlations with break violations, indicating that skipping or shortening
breaks is indeed a reaction to high day-specific workload, while persons with higher general
workload would rather work faster and longer on each workday. Accordingly, high general
work overload could result in a culture of overwork. Moreover, whereas work scheduling
autonomy was negatively correlated with all three types of working time strategies at the within-
person level, the only significant (negative) between-person correlation was with working
faster. At the same time, and most interesting in our view, at the within-person level, working
faster was the only of the strategies examined that was not related to end-of-work exhaustion,
while at the between-person level, the opposite is true, such that working faster was the only of
the strategies that was significantly (positively) related to end-of-work exhaustion. This shows
that working faster, although seemingly risk-free or possibly even helpful on a single day, is
highly exhausting as a sustained strategy. Overall, the finding that work overload was positively
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correlated with working faster and work scheduling autonomy was negatively correlated with
working faster at the between-person level supports our main conclusion that high workload is
a risk factor for and work scheduling autonomy is a protective factor against choosing the
maladaptive working time strategy of overwork, which has been identified as a huge health risk
(e.g., Tsutsumi 2019).

Study Limitations and Avenues for Future Research

As with any study, some limitations of our research must be considered. First, we relied solely
on self-report measures and assessed the working time strategies using 1-item measures. This
might raise concerns about the validity and breath of these measures. Importantly, however,
our two-level analysis approach automatically prevents typical person-related biases that could
affect the within-person-level results, such as same-source bias or social-desirability bias
(Gabriel et al. 2019). Nevertheless, reports from other people (e.g., coworkers) or objective data
sources (e.g., time-log data from automated work time measurements) could provide further
insights into the use and effects of at least some types of maladaptive working time strategies
and thus might be used in future research. Regarding our measures, specifically our
operationalization of the extent of break violations could be further criticized. Compared to the
operationalization of overtime, it is unclear whether the skipping/shortening of breaks was
unplanned, and we did not measure the extent of break violation based on the duration or
number of daily breaks but rather based on the severity of the break violations. Future research
could measure the extent of break violations analogous to our extent measure of overtime,
asking for how many and for which time breaks were skipped and shortened, respectively.

Second, because we only used one daily measurement point, different patterns of causality
are possible. For example, on days when many and too long breaks are taken, work overload
could be a consequence of this behavior, which could then lead to unplanned overtime. Thus,
more complex interdependencies even between different working time strategies are possible.
Event sampling, in which a survey must be answered after each break taken, or a daily
reconstruction approach (e.g., Bosch/Sonnentag 2019) could be methodological options for
future studies.

Third, we investigated the three maladaptive working time strategies as parallel, additive
mediators. Examining the three strategies in combination, that is, the simultaneous use of
different strategies on the same day, could provide deeper insights. Potentially, the more
maladaptive working time strategies are used on a given day (e.g., working faster, severe break
violations, and overtime), the higher the exhaustion could be at the end of work. To investigate
this idea, a within-person latent class analysis would be an interesting statistical approach (see
Mikigangas et al. 2018). Additionally, further outcome variables might be considered, such as
performance outcomes on the one hand, and recovery, such as evening recovery experiences or
next-morning well-being on the other hand (see Venz et al. 2024). Likewise, other day-specific
work characteristics (and their interactions) could be considered on the predictor side, such as
performance pressure (Mitchell et al. 2019), unpredictable tasks (see Sonnentag/Volker/Wehrt
2024), information processing demands, or work methods autonomy (Morgeson/Humphrey
2006). Furthermore, it would be worthwhile to consider person-related predictors, such as state
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perfectionism (Mohr/Venz/Sonnentag 2022).

Fourth, we did not account for between-person differences. Whereas our chosen two-level
analysis approach controls for all potential person-level confounders (Gabriel et al. 2019), cross-
level moderators might play a role in shaping day-level effects. For example, socio-demographic
and socio-economic factors such as gender, care responsibilities or occupation and stable
person characteristics such as workaholism might alter the effects both of work characteristics
on maladaptive working time strategies and of these strategies on exhaustion. Similarly, general
aspects of the work context, such as industry, and stable workplace characteristics, such as
competitive climate or job complexity, might play a role in this regard.

Finally, scholars could extend our research model and investigate whether, how and possibly
why the effects of maladaptive working time strategies extend to non-work time. For example,
the role of maladaptive working time strategies in explaining the recovery paradox (i.e., that
employees have difficulty recovering particularly on days when they need it most, e.g., when
they are exhausted; see Venz et al. 2024) is a promising avenue for future research. Regarding
predictors, exploring the motives for choosing certain working time strategies could provide
further insights important for designing effective interventions.

Practical Implications

Several implications for practice can be derived from our findings. First, employees should be
granted sufficient work scheduling autonomy, enabling them to structure their working day in
such a way that they can take their breaks, work at a for them optimal pace, and finish their
work as planned. Even more important, workload should be manageable, that is, not so heavy
that it results in overload experiences. Addressing these work characteristics through
appropriate work design measures — especially in the context of teleworking (Wang et al. 2021,
Wohrmann/Ebner 2021) - should be the first step in preventing the use of maladaptive working
time strategies and thus the occurrence of ill-being. Various work design measures to prevent
overwork were identified by Tsutsumi (2019). Furthermore, findings on daily working time
recording (Backhaus et al. 2021) suggest that it could help to prevent maladaptive working time
behaviors, especially overtime. Second, because work characteristics may not be possible to be
shaped on every single day, and especially telework is an integral part of modern work,
employees’ own decisions regarding working time behavior should also be addressed, for
example by implementing stress-management programs (see Kroll/Doebler/Niiesch 2017) such
as time management trainings (see Aeon/Faber/Panaccio 2021); such interventions can be well
conducted online (Althammer/Woéhrmann/Michel 2023). Finally, it seems advisable to
improve personal attitudes and control beliefs regarding work and break times (Blasche et al.
2021).
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Conclusion

Our results contribute to the understanding of the dynamic relationships between work
characteristics and exhaustion by taking a day-specific perspective and examining the
explanatory role of different working time strategies. Indeed, employees choose different
working time strategies to deal with overload - violating breaks, working faster, and working
overtime — with working overtime appearing most maladaptive. Granting work scheduling
autonomy can prevent overtime and thus counteract exhaustion. One promising avenue for
future research is the investigation of maladaptive working time strategies in relation to
employee off-work recovery.
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