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Scheduling Dynamics in Work Recovery 1

Abstract
Work recovery reflects the replenishment of personal resources depleted by working, which has
implications for employee health and wellness. However, work scheduling factors have received
very limited attention in the recovery literature, despite that recovery is a dynamic process
widely recognized to be influenced by contextual factors that define and influence the work role.
After first conducting a narrative review of whether and how work scheduling factors are
accounted for in existing theories of work recovery, we conduct a systematic review of existing
work recovery research to identify any past empirical consideration of work scheduling factors in
the recovery research base. We then harness the results of this systematic review to develop a
taxonomy of work scheduling and related contextual factors that may be relevant to the process
of recovery from work. We discuss the theoretical, practical, and methodological implications
that emerged from our narrative and systematic reviews, providing guidance for how this newly
developed taxonomy can be applied to understanding the implications of scheduling dynamics
for work recovery across a range of different work contexts.
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Work recovery, the replenishment of personal resources (e.g., energy, attention) depleted
by work demands, is often theorized to occur during time away from work (Meijman & Mulder,
1998). This work recovery is critical to the maintenance of employee health, well-being, and
performance over time (Sonnentag et al., 2022). While empirical evidence suggests that the
schedules that employees work may have implications for work recovery outcomes (e.g.,
Golden, 2015; Torquati et al., 2019; Rivera et al., 2020), extant work recovery theory (e.g., the
Effort — Recovery Model [ERM]; Meijman & Mulder, 1998) has given limited attention to work
scheduling considerations. Further, empirical researchers often specify inclusion criteria that
constrain the variability of work scheduling to reflect only a single type of work schedule in a
given study (e.g., Binnewies et al., 2010; Sonnentag et al., 2017; Shimazu et al., 2016; Sianoja et
al., 2018), which precludes the implications of different work schedules for work recovery from
being compared and evaluated. This limitation has led investigators to question whether and how
recovery research generalizes to occupational contexts characterized by work schedules that are
less well-represented in the recovery literature (e.g., shift workers, part-time workers; Gabriel et
al., 2019). Of particular note, in one of the most expansive recent reviews of recovery research,
Sonnentag and colleagues lamented the lack of diversity in occupational contexts in existing
recovery research, specifically calling for a need to better understand the recovery implications
of different work and rest cycles (Sonnentag et al., 2022). Our overarching goal is to heed this
call by developing a taxonomy of work scheduling factors that are relevant to work recovery,
leveraging the results of a systematic review of consideration of work scheduling factors in
existing recovery research to develop this taxonomy.

Recent recovery research has begun to directly discuss the need to pay greater attention to

work scheduling factors across a variety of different cycles of work and rest, highlighting the
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need to better understand work scheduling factors in support of advancing the generalizability of
recovery theories and models across occupational contexts (Fritz et al., 2022; Sonnentag et al.,
2022). At the broadest level, we intend to advance the understanding of work scheduling and
related contextual factors that are relevant to recovery. After first providing a broad overview of
work recovery and critical concepts in this literature, we then conduct a narrative review of
whether and how work schedules have been discussed in the most influential theories and models
of work recovery and argue that direct insights about work scheduling factors and recovery from
these theories are insufficient. We then turn to extant empirical work and conduct a systematic
review of past work recovery research that has considered work scheduling factors. We leverage
the results of this systematic review to develop a taxonomy of work scheduling factors that
appear relevant to work recovery, drawing attention to how each taxonomic property we identify
does or does not align with predictions drawn from existing theories of work recovery and
related processes. We then apply this taxonomy to a discussion of potential avenues to advance
the work recovery literature toward being more inclusive of a wider range of work schedules and
accounting for complexities in how work scheduling factors may inform how recovery unfolds
over time.

We aim to make four specific contributions to the work recovery literature. First, we
identify and characterize the existing theoretical basis for evaluating work scheduling and related
contextual factors in relation to work recovery. In doing so, we evaluate how existing theories
have considered work schedule factors in relation to recovery, laying the foundation to ground
our subsequent taxonomic development of work scheduling factors relevant to recovery in extant
theory. Second, we conduct a systematic review of empirical research on work scheduling

factors that have been evaluated in relation to recovery, leveraging observations from this review
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to develop a taxonomy of work schedule-related contextual factors that may be relevant to the
recovery process. This effort advances the work recovery literature by identifying work
scheduling factors whose implications for recovery are not well accounted for by existing theory,
providing a roadmap for future empirical research on work scheduling factors that may inform
how recovery occurs both from day-to-day and over longer time intervals. This effort also results
in the identification of a set of practically relevant, and in some cases potentially modifiable,
contextual factors that could be evaluated or altered to facilitate work recovery across a range of
occupational contexts and work schedules. Third, we incorporate our observations from our
narrative and systematic reviews to elaborate on how work scheduling factors may influence
when recovery takes place (e.g., after work hours, within the workday, during off-days). This
endeavor expands the recovery literature beyond the most commonly assumed considerations of
work and rest cycles to account for how recovery may occur across the myriad (e.g., the long-
standing prevalence of shift work arrangements, the more recent expansion of short-term project-
based work; Cropanzano et al., 2022; Dunham, 1977) and evolving (e.g., greater recognition of
the value of flexibility in work scheduling; Demerouti et al., 2014) ways that work is structured
in the contemporary workforce. As our fourth and final intended contribution, we apply the
insights gained from our narrative and systematic reviews to suggest ways in which this
expanded understanding of work scheduling factors relevant to recovery can guide future
research, practical applications, and methodological innovation.
Theoretical Foundations of Work Recovery Research

Prior to examining the extent to which existing work recovery research accounts for work

scheduling factors, we first provide an overview of the broader theories that underlie this

research base. The ERM (Meijman & Mulder, 1998) and Conservation of Resources Theory
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(COR; Hobfoll, 1989) are the most frequently invoked perspectives to explain work recovery
(i.e., the process of replenishing personal resources depleted by working) and recovery
experiences (i.e., psychological appraisals of non-work time that partially underlie work
recovery; Sonnentag & Fritz, 2007). The ERM explains how cognitive and energetic resources
can be depleted through work-related effort expenditure and how the cessation of work demands
presents the opportunity for these resources to be replenished (i.e., recovered). COR expands the
concept of resources, explicating that people have a range of different personal resources (e.g.,
energy, motivation, self-discipline), that these resources can be depleted with consequences for
the individual (e.g., psychological and physical strains), and that mitigating resource loss or
gaining resources can reduce strain (Hobfoll, 1989; Hobfoll, 2001). A synthesis of these
perspectives forms the foundation for modern recovery research, which emphasizes how
recovery experiences can facilitate work recovery more passively via the cessation of work
demands or more actively by facilitating personal resource gains (Sonnentag & Fritz, 2007;
Sonnentag et al., 2022).

Much of the existing empirical research on work recovery has focused on examinations
of four recovery experiences (Sonnentag & Fritz, 2007), which include psychological
detachment (mentally and physically disconnecting from work), relaxation (a state of low
activation and high positive affect), mastery (engaging in learning or efficacy building activities
in a non-work domain), and control over leisure time (autonomy in how non-work time is spent).
These recovery experiences have each been generally supported as facilitating recovery from
work by either protecting from resource loss or facilitating resource gain (Bennett et al., 2018).
However, we note that this research base on recovery experiences has been criticized for giving

insufficient consideration to work scheduling factors (Sonnentag et al., 2017). For example,
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while the most widely used measure of recovery experiences (the Recovery Experiences
Questionnaire; Sonnentag & Fritz, 2007) is not explicitly described as a measure designed to be
used with employees who are working a particular type of schedule, the originally validated
scale has instructions to focus on experiences during evenings after work. Similarly, studies of
recovery often emphasize the potential for recovery to occur during weekday evenings (e.g., van
Hooff & Pater, 2017; Fritz et al., 2022; Park et al., 2018) or on weekends (e.g., Ginoux et al.,
2021; Hahn et al., 2012; Ragsdale & Beehr, 2016), which may not reflect time frames with the
highest potential for recovery for employees who, as examples, work some or the bulk of their
work hours at night or on the weekends. With this discussion of the foundations of and some
empirical tendencies in the work recovery research base in place, we now turn to a narrative
review of whether and how work scheduling factors have been discussed in major work recovery
theories.
Direct Theorizing on Schedule Dynamics in Work Recovery

We examined major foundational writings for the ERM (Meijman & Mulder, 1998) and
COR (Hobfoll, 1989; 2001), as well as the theoretical arguments in foundational theorizing about
recovery experiences (Sonnentag & Fritz, 2007; Sonnentag & Fritz, 2015), for considerations
relevant to work scheduling and related contextual factors relevant to recovery. In an effort to be
inclusive of major perspectives that are often cited in recovery studies or in conjunction with the
ERM or COR, even if not explicitly work recovery theories themselves, we also evaluated the
Job Demands — Resources Model (JD-R; Bakker et al., 2001; Bakker & Demerouti, 2017) and
the Work — Home Resources Model (WH-R; Ten Brummelhuis & Bakker, 2012) with respect to

discussions of work scheduling factors.
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A review of these existing theories found that direct discussions of scheduling dynamics
in relation to recovery within these frameworks are quite infrequent and limited. The ERM
highlights that perceptions of control over how and when work is done can buffer against fatigue
(i.e., the accumulation of a strain reaction caused by work-related effort expenditure; Meijman &
Mulder, 1998). However, the ERM does not embed this observation within any specific work
scheduling factors, other than suggesting that work recovery occurs only when work demands
cease. This approach has parallels to that taken by the JD-R (Bakker & Demerouti, 2017), which
includes the constructs of job resources, which encompasses control over the job (Karasek,
1979), and personal resources, which reflect “beliefs people hold regarding how much control
they have over their environment” (Bakker & Demerouti, 2017, p. 275). Greater levels of these
resources directly influence employee motivation and buffer the effects of job demands on strain,
but the specific impact and intersection of work scheduling factors with these resources are not
considered in detail.

COR identifies time as a valuable resource that can facilitate opportunities for additional
resource gain and help off-set resource loss (Hobfoll, 1989). Specifically, time for work, family,
sleep, and free time are all considered unique resources that individuals seek to protect and build
within this theory (Hobfoll, 2001). COR also attends to the cycle of work and rest by discussing
the antecedents and consequences of loss spirals, which can occur when individuals return to
work before they have fully recovered from previously experienced demands. Specifically,
attempting to expend further effort while still in a depleted state leads individuals to need to
invest even more effort to meet demands, leading to a harmful spiral of resource loss (Hobfoll,
2001). These loss spirals could be particularly relevant to workers who may have unpredictable

or prohibitively short recovery periods. The WH-R model (Ten Brummelhuis & Bakker, 2012),
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which applies the overarching COR theory perspective to relationships and processes at the work
/ non-work interface, further elaborates that time represents a volatile personal resource (i.e., a
resource proximal to the self that fluctuates over time) that can connect work and home variables
through depletion or enrichment processes. Although both COR and the WH-R model provide
greater specification to how deficits or surpluses of time can be harnessed to mitigate strain and
interference between work and non-work roles, neither perspective draws direct connections to
work scheduling factors.

The most direct discussion of work scheduling factors and related temporal dynamics in
recovery theory appears in foundational work on the identification of recovery experiences
(Sonnentag & Fritz, 2007) and related theorizing focused on the specific recovery experience of
psychological detachment, such as the Stressor — Detachment Model (Sonnentag & Fritz, 2015).
Within foundational recovery experience theorizing, feelings of control over one’s schedule
during leisure time, which conceivably could relate to or be influenced by the controllability of
scheduling work demands, are argued to be a major aspect of the process of recovering from
work (Sonnentag & Fritz, 2007). The Stressor — Detachment Model (Sonnentag & Fritz, 2015)
includes discussion of the potential for weekends or days off to provide more opportunities for
employees to mentally disengage from work, relative to daily post-work recovery. This model
suggests that employees who do not detach on evenings, weekends, or off days may experience
chronic strain and that a lack of detachment may become a pattern for these employees (which is
related to the loss spiral concept from COR; Hobfoll, 2001). While direct recovery experience
theorizing does provide some insights into work scheduling factors relevant to recovery, this and
other foundational recovery theorizing do not yield a comprehensive view of specific work

scheduling and other related contextual factors that are relevant to work recovery and recovery
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experiences. Building off of this narrative review which illustrates that existing recovery theories
generally do not extensively account for work scheduling considerations, we next proceed to
describe the methodology and results of our systematic review of empirical recovery research,
which we use to develop a taxonomy of work scheduling and related contextual factors relevant
to recovery from work.
Systematic Review Methodology

We conducted a systematic review of the empirical literature on work recovery to yield
insights into whether and how work scheduling factors have been evaluated in investigations of
the process of work recovery. We include a PRISMA style flowchart (see Moher et al., 2009) as
an overview of our systematic review methodology in Figure 1. To identify potential articles for
inclusion in the systematic review, we conducted a keyword search in the Academic Search
Complete, PSYClInfo, and Web of Science databases. We screened all articles identified that
contained any (i.e., search terms separated by “or”) of the following key words: work recovery,
recovery experiences, recovery from work, and psychological detachment. Our search of these
databases yielded 1,937 articles. We expanded our search by identifying articles in the reference
sections of extant reviews and meta-analyses on work recovery in the organizational literature
(e.g., Sonnentag & Fritz, 2015; Bennett et al., 2017; Sonnentag et al., 2017; Sonnentag et al.,
2022). Our reference search yielded 481 additional articles, bringing our total number of articles
screened for potential inclusion in the systematic review to 2,418.

The first and second author conducted an initial screening of the 2,418 articles identified
in our search strategy and found 518 duplicate articles. Following this initial screening and
removal of duplicate articles, the first four authors reviewed the remaining 1,900 articles and

screened out articles based on the following criteria: (1) clearly irrelevant to the phenomenon of
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interest (e.g., related to energy recovery in mechanical systems; k= 1,125), (2) article text could
not be obtained, even when using inter-library loan at the university where the study was
conducted (k= 35), (3) not available in English (k = 12), (4) not empirical (i.e., no data was
collected or analyzed; k = 84), (5) did not measure recovery experiences or any inputs to work
recovery (k= 169)!, or (6) contained no mention of any work scheduling considerations or
dynamics (k = 298). Following this initial screening, the authorship team met to debate any
articles for which there was ambiguity in meeting any specific inclusion criteria, coming to a
consensus regarding whether each article in question should be included. Following these
consensus meetings, 130 additional articles were screened out?. Ultimately, forty-seven articles
met all inclusion criteria and were included in the systematic review (k = 47).
Systematic Review Results

In laying the groundwork for our presentation of the systematic review results, we begin
with a description of the articles that were encompassed in our review. In terms of occupational
contexts, medical workers (e.g., hospital nurses, physicians; 21%) and working students (e.g.,

students working in retail, students working in hospitality; 15%) had a high representation

! When considering this inclusion criteria, we only included articles that measured experiences or activities
indicative of the process of recovery but did not include articles that measured indicators of the attainment of
recovery (e.g., fatigue, vigor, affective criteria) without any direct recovery-relevant inputs (e.g., recovery
experiences, recovery activities) to these recovery attainment indicators. In other words, we focused on articles that
measured how a person is recovering, rather than if recovery has occurred. This step was necessary to prevent the
inclusion of articles that were ambiguous in terms of their relevance to recovery (i.e., we would be unable to tell if
these articles were relevant to recovery solely based on having included commonly measured indicators of recovery,
such as fatigue, which have been extensively studied in relation to many other antecedents beyond just recovery [see
Ackerman, 2011]).

2 During the article screening process, the authorship team used a specific coding system to identify any article for
which they were not certain about whether inclusion criteria for the systematic review were met. After this initial
screening process that yielded 177 potentially relevant articles to consider for inclusion, the first four authors
independently reviewed all articles that were flagged as having unclear relevance and voted on whether or not to
include them. Then, the first 4 authors held a series of consensus meetings to debate the relevance of any articles for
cases in which the authorship team was split on whether or not the inclusion criteria were met. These consensus
meetings continued until the authorship team reached agreement about whether or not to include each of the articles
that had been flagged as questionably relevant to the systematic review.
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among the articles that were included in our review. Other occupational contexts encompassed in
the systematic review articles included railway controllers, information technology workers,
naval cadets, industrial and manufacturing workers, teachers, and athletic coaches. A majority of
the articles retained in our systematic review (k = 32, 68%) focused on recovery in one specific
occupational context (e.g., firefighters; Sawhney et al., 2018; pre-school teachers; Fritz et al.,
2010; postal service workers; van der Hulst & Geurts, 2001), while a minority of articles focused
on samples of employees working in a variety of different occupational contexts (k= 15, 32%;
e.g., Burke et al., 2009; Dettmers et al., 2016). Participants in the studies included in our
systematic review followed a range of work schedules, including working a fixed daytime
schedule, rotating shift work, a fixed night shift work schedule, part-time work, and extended
periods of work away from home (e.g., naval deployment; Hetland et al., 2021).

The date of publication of the included articles ranged from 2001 and 2022, with 51% of
the articles published in 2018 or later. This latter observation suggests that the direct
consideration of work scheduling factors in work recovery research has increased in recent years.
The samples encompassed in the empirical studies for the included articles were collected in a
variety of locations, with the greatest representation coming from Europe (k = 22), especially
Germany (k = 7) and Scandinavia (k = 12). There were also a relatively large number of studies
conducted in North America (all from the USA; k= 12) and Asia (k = 7) within our systematic

review>.

3 We note that this represents a geographically narrow section of the global working population. This represents a
limitation to the existing research base on the process of recovery in relation to work scheduling dynamics. Given
that a majority of the studies in our systematic review come from Europe and the USA, it is likely that any unique
work scheduling and contextual factors that exist in other parts of the world (e.g., the Middle East, Africa, South
America) may be less well represented in our scheduling taxonomy due to a lack of representative empirical
research on work recovery and scheduling factors in these contexts. For example, Burke and El-Kot (2009) highlight
the importance of Egyptian cultural norms on work and recovery experiences. Future work should represent a
broader array of geographic regions to include a broader set of work schedule experiences in the recovery literature.
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In terms of theoretical frameworks applied, studies included in our systematic review
consisted largely of applications of the ERM (Meijman & Mulder, 1998; k£ = 20) and COR
(Hobfoll, 1989; k= 15). The Stressor — Detachment Model (Sonnentag & Fritz, 2015), which we
previously noted directly addresses work scheduling dynamics with greater specificity than other
work recovery theories, was often cited (k= 9), while the JD-R (Bakker & Demerouti, 2017) was
also referenced with some frequency (k= 7). A number of studies included in our review did not
draw on any specific theoretical framework (k= 9). In addition, researchers turned to theories
outside the scope of direct recovery theorizing, such as the ego depletion framework (Baumeister
et al., 1998; Muraven & Baumeister, 1998; k = 2) and allostatic load theory (McEwen, 1998; k=
2), within studies encompassed within our systematic review.

Taxonomic Framework Development

We harnessed our systematic review findings to develop a taxonomic framework of work
scheduling and related contextual factors relevant to work recovery, which is summarized in
Table 1. In this table, we identify and briefly define eight contextual features related to work
scheduling that emerged as relevant to recovery from our systematic review, reflecting: (1)
schedule type (fixed vs. variable vs. autonomous), (2) shift length predictability, (3) the length of
the inter-shift recovery interval, (4) the frequency of multi-day recovery opportunities, (5) on-site
living arrangements, (6) the predictability and controllability of within-workday breaks, (7) the

number of hours worked per week, and (8) requirements for night shift work*. Within this table,

4 While not cleanly fitting within our overarching focus on work scheduling dynamics and related considerations, we
did consider adding a ninth taxonomic category focused on engagement in other effortful roles, which in terms of
articles that met the inclusion criteria for our systematic review would have been comprised entirely of studies
focused on working students (Andrade, 2018; Cho & Park, 2018; Chu et al., 2021; Gabriel et al., 2019; Liu et al.,
2022; Taylor et al., 2020). However, as the foundations of this empirical research base generally tended to
extrapolate more strongly from the work / non-work conflict (e.g., Greenhaus & Beutell, 1985), work / school
conflict (Butler, 2007), or work / non-work boundary management (Ashforth et al., 2000) literatures, insights to our
focus on work scheduling factors relevant to recovery were rather limited. There was also ambiguity in some of
these studies regarding the scheduling of participants’ work hours, as some studies were unclear as to whether time
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we identify the potential alignment of each work-schedule related factor with existing recovery-
relevant theorizing, explain how each factor is potentially relevant to recovery experiences or the
recovery process, and list the occupational groups sampled in studies included within our
systematic review corresponding to each factor. In the remainder of this section, we provide a
summary of research on each of these contextual factors relevant to work recovery in the articles
encompassed in our systematic review. We also refer readers to the Supplemental Online
Appendix for a detailed description of the primary theoretical foundations, sample, research
design, analytic approach, and main findings of the full set of 47 articles included in our
systematic review.

Schedule Type. Whether employees work a fixed (i.e., same hours each week), variable
(i.e., work hours changing from day to day or week to week), or autonomously set (i.e., self-
selected) schedule emerged from our systematic review as potentially relevant to work recovery.
Although fixed vs. variable scheduling dynamics have often been considered in broader studies
of employees in organizational scholarship (e.g., Blau & Lunz, 1999), there have been more
limited direct comparisons of these two types of schedules in studies of work recovery. As an
exception, Stieler et al. (2021) observed in a sample of hotel employees that fixed day shift
workers (start time 6 a.m. to 9 a.m.; end time 2:30 p.m. to 5 p.m.) reported less trouble relaxing
during leisure time than employees with schedules that alternated between morning (start time 6
a.m. — 9 am.; end time 3 p.m. — 7 p.m.) and afternoon (start time 12 p.m. — 3 p.m.; end time 9

p.m. — 12 a.m.) shifts.

spent on school activities was considered “work™ or “non-work” time. Accordingly, based on these theoretical
alignment and methodological considerations, we ultimately elected not to include this taxonomic category in our
framework.
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Instead, the most direct recovery-relevant research on the schedule type taxonomic factor
has focused on the recovery implications of autonomously set scheduling, with Clauss et al.
(2021) arguing that “employees with flexible work hours are particularly likely to remain
preoccupied with work-related issues during off-job time, which, in turn, hampers detachment
from work and effective recovery” (p. 75). While not extensively evaluated empirically, Michel
et al. (2016) has provided some support for this argument in a sample of airport workers with
physically demanding jobs. These authors found that employees who could flexibly choose
between morning and afternoon shifts reported more problems detaching and relaxing away from
work than employees working fixed short morning or afternoon shifts. Interestingly, this
argument of the potential costs of autonomous scheduling, as well as preliminary evidence
testing this prediction, contrasts with direct recovery-relevant theorizing on this issue. Instead,
recovery-relevant theorizing states that the factors facilitating control over when work is done
are expected to buffer against strain reactions (Meijman & Mulder, 1998), and work scheduling
control may conceivably provide autonomy that can be harnessed to correspondingly enhance the
recovery experience of control over leisure time (Sonnentag & Fritz, 2007). However, this one
small sample study (i.e., 57 employees) in a single occupational context (i.e., airport workers) is
the only investigation in our systematic review that has directly empirically evaluated
autonomously set scheduling in relation to recovery (Michel et al., 2016). Thus, this issue and
comparisons of whether and how fixed versus variable versus autonomous scheduling influence
recovery are crucial issues to consider in future research.

Shift Length Predictability. Several authors described unpredictability in the timing of
the end of the work shift as a challenge that could be relevant to the recovery process. This factor

was frequently discussed in the nursing context in relation to unexpected patient care demands
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preventing nurses from ending work at the time they expected (e.g., Alsayed et al., 2022). Other
occupational contexts in which this issue was addressed included bed and breakfast innkeepers,
who may have difficulty in predicting their work hours because guests may have expectations
that innkeepers are available at various points across the day and evening (Shen et al., 2018).

From a theoretical perspective, there is reason to believe that unpredictability in the
length of the work shift could be broadly detrimental to work recovery and specific recovery
experiences. For example, within the ERM and the JD-R, this shift length unpredictability may
undermine feelings of control over work scheduling that could magnify strain reactions (Bakker
& Demerouti, 2017; Meijman & Mulder, 1998). Furthermore, when considering recovery
experiences, there may be downstream consequences for perceptions of control over leisure time
(Sonnentag & Fritz, 2007) if employees are unable to reliably predict when their work shift will
end. Psychological detachment may also be impaired when an employee must intermittently and
unpredictably engage and disengage from the work role during their planned leisure time. This
latter observation may be particularly relevant to understanding work recovery in the specific
contexts of off-site on-call workers (i.e., employees who work shifts in which they may be
required to be called into work while currently residing off-site) and workers who engage in
supplemental work (i.e., continuing to perform work outside of their most typical work hours;
see Kiihner et al., 2023, for an overview of various terms that may be encompassed within this
type of work). We elaborate on each of these possibilities below.

In our systematic review, two studies investigated off-site on-call work. Ziebertz et al.
(2020) focused on workers with unpredictable on-call schedules and found that workers reported
the unpredictability of their on-call duties to be stressful and experienced both fatigue and sleep

problems. Dettmers et al. (2016) assessed the recovery consequences of fixed, mandatory after-
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hours availability, finding that participants reported lower levels of recovery experiences during
on-call periods as compared to non-work periods with no on-call requirements. These negative
relationships with recovery experiences were observed when controlling for actual engagement
with work, indicating that remaining on-call disrupts recovery over and above the implications of
actual work taking place during the on-call period. Accordingly, whether the schedules of on-call
periods themselves are fixed or not, work recovery appears to be disrupted by the
unpredictability of work demands during an on-call off-site period. Theoretically, the potential
for recovery to be disrupted during on-call periods even when work does not take place could be
explained by the potential for a heightened cognitive connection to work (e.g., thinking about
work, wondering if work demands will arise) during an on-call off-site period, even if no actual
work takes place (Sonnentag & Fritz, 2015).

Richardson and Thompson (2012) investigated a different potential manifestation of shift
length unpredictability, focusing on work-related technology use outside of one’s typical work
hours (e.g., technology-assisted supplemental work; Kiihner et al., 2023). This type of
supplemental work may sometimes be set more autonomously (e.g., Mazmanian et al., 2013)
than formal, scheduled on-call work periods and was observed to be negatively related to
recovery experiences, but positively related to perceptions of job control (Richardson &
Thompson, 2012). This latter finding is particularly interesting to consider when looking across
the landscape of studies relevant to shift length predictability encompassed in our systematic
review. Contributors to this work scheduling factor in relation to negative recovery implications
seemed to encompass unpredictability stemming from specific core job tasks (e.g., patient care
demands that cannot be stopped midstream just because it is the scheduled time to go home),

how work is formally scheduled and structured (e.g., on-call work which by definition may or
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may not require the employee to work during a given time interval), and even the ability to
harness schedule flexibility to meet work demands outside of one’s typical work hours (e.g.,
applying autonomy in the job towards less predictability in when work and recovery periods will
occur over time). The interactions between the typical working hours required by a job, any type
of supplemental work expectations (be they on-site or off-site), and the recovery process
represents a particularly important area for future research, with the importance of this topic
arguably heightened further by the rise in flexible remote work options during and following the
COVID-19 pandemic (Bick et al., 2023). It is particularly worth considering whether the
recovery implications of shift length unpredictability may be influenced by whether this
unpredictability is driven by external constraints (i.e., unexpected work demands) or personal
choices (i.e., not knowing precisely when one will choose to start and stop working on any given
day in a job with significant schedule flexibility).

Inter-Shift Recovery Interval. The most widely researched scheduling dynamic within
our systematic review was the duration of time between the end of one work shift and the
beginning of the next work shift, which is referred to as the inter-shift recovery interval (Alsayed
et al., 2022; Karhula et al., 2013). One contributing factor to the relative emphasis on this
scheduling-relevant dynamic within the literature is the existence of the Occupational Fatigue
Exhaustion Recovery (OFER) scale (Winwood et al., 2006), which includes an inter-shift
recovery state subscale designed to examine if employees perceive that acute fatigue from a
previous work shift has diminished or dissipated before the start of the next work shift (e.g.,
Alsayed et al., 2022; Fletcher et al., 2020; Karhula et al., 2013; Min et al., 2022). The first major
stream of research in this area has focused on the consequences of “quick returns” (a morning

shift after an evening shift; Hakola et al., 2010, p. 390) in nursing and emergency services
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personnel, with robust evidence suggesting that short inter-shift recovery intervals yield negative
consequences that include diminished sleep time, reduced alertness at work, excessive daytime
sleepiness, poorer health and well-being, and elevated job strain (Hakola et al., 2010; Karhula et
al., 2013; Patterson et al., 2015). In the two studies included in our systematic review focused on
the inter-shift recovery interval outside of a healthcare context, Kubo et al. (2018) and Kubo et
al. (2021) observed similar results surrounding the detrimental consequences of short inter-shift
recovery intervals, finding shorter rest periods between work shifts in information technology
workers to co-vary with lower sleep duration, greater “carryover fatigue” (which is similar to the
concept of the inter-shift recovery state; Kubo et al., 2018; p. 395), higher levels of physiological
stress indicators, and reduced psychological detachment.

The second major stream of this research on inter-shift recovery has emphasized personal
and work scheduling factors that co-vary with tendencies towards a more maladaptive inter-shift
recovery state (i.e., incomplete recovery from the previous work shift before beginning the next
work shift). Factors that appear to relate to worse inter-shift recovery at a chronic level include
having less work experience (Alsayed et al., 2022), greater emailing frequency outside of
working hours (Kubo et al, 2021), working more hours, working night shifts (Min et al., 2022),
and lower levels of physical and mental health (Patterson et al., 2015). In combination, these
findings suggest that there is a myriad of potentially enduring influences on the inter-shift
recovery state beyond just the length of the interval between work shifts.

The research tradition focused on the inter-shift recovery interval appears strongly
aligned with existing recovery-relevant theorizing pertaining to work scheduling factors. Most
notably, one of the central tenets of the ERM is that complete recovery represents a return of

cognitive and energetic resources depleted by work demands to their pre-demand exposure levels
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(Meijman & Mulder, 1998; see also Bennett et al., 2020). All else being equal, shorter inter-shift
recovery intervals would be expected to undermine these personal resources from fully returning
to baseline levels, which would yield an impaired inter-shift recovery state that could manifest in
a variety of indicators of insufficient recovery (e.g., elevated fatigue, decreased vigor, reduced
attentiveness; Bennett et al., 2018). COR theory implies that fulfilling demands when
insufficiently recovered requires more effort than fulfilling those same demands in a recovered
state (Hobfoll, 1989), suggesting that shorter inter-shift recovery intervals may be precursors to
loss spirals initiated by insufficient recovery (Hobfoll, 2001). The Stressor — Detachment Model
(Sonnentag & Fritz, 2015) would further contend that chronically insufficient inter-shift recovery
intervals would over time begin to yield tendencies towards a typical lack of psychological
detachment from work during non-work time and chronic strain. Given the consistency of the
empirical findings and the strong grounding of research on the inter-shift recovery interval in
existing recovery theorizing, it thus seems advisable to begin to more robustly consider how
variability in the length and properties of this interval may co-vary with valued individual (e.g.,
well-being, health) and organizational (e.g., job performance) criteria over both short (i.e., day-
to-day) and longer (i.e., chronic) time frames. Previous research has identified relationships
between work recovery, employee well-being, and job performance over both long- and short-
term intervals (e.g., Sonnentag et al., 2022; Binnewies et al., 2010; Taylor et al., 2020;
Sonnentag, 2001; Sianoja et al., 2018). As research begins to better consider the relationship
between work recovery and work scheduling, we encourage investigators to also consider widely
studied consequences of work recovery so as to understand work recovery as a linking
mechanism between work schedule properties and key organizational outcomes relevant to

employee health, wellness, and performance.
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Multi-Day Recovery Opportunity Frequency. All else being equal, a longer time
without effortful engagement in work demands is theorized to yield greater recovery according
to the ERM (Meijman & Mulder, 1998). This logic is taken a step further in the Stressor —
Detachment Model, as Sonnentag and Fritz (2015) argue that weekends or other recovery periods
of multiple consecutive days provide more opportunities for employees to mentally disengage
from work, relative to daily post-work recovery periods. Although these predictions have
typically been evaluated and supported in relation to weekend experiences for employees
working a fixed, weekday, daytime schedule (e.g., Binnewies et al., 2010), we did find further
support for these general ideas in the articles included in our systematic review in relation to
other types of work schedules as well. However, we note that the recovery indicators considered
in this stream of research were somewhat indirect or related correlates of recovery (e.g., job
strain, work engagement), rather than direct measures of recovery experiences. For example,
Karhula et al. (2013) found that nurses reporting higher job strain tended to more often have
single, as opposed to multiple consecutive, days off, a finding that is relevant to the recovery
literature due to the theorized connection between job strain and insufficient recovery (Cropley
& Millward Purvis, 2003). Additionally, also sampling from nurses, Kiihnel et al. (2009) found
psychological detachment during a 2 — 4-day respite from work to positively relate to post-
respite work engagement, which bolsters the relevance of the disconnection from work theorized
in the Stressor — Detachment Model (Sonnentag & Fritz, 2015) to recovery in multi-day recovery
opportunities. In a sample of South Korean manufacturing employees who often engage in
overtime night work, Jeong et al. (2020) found that greater recovery experiences strengthened
the relationship between weekend leisure recovery activities and psychological well-being. On

the surface, this result provides support to the ERM- and Stressor — Detachment Model-based
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views of the benefits of multi-day recovery opportunities. However, because these authors
aggregated all weekend recovery activities (e.g., low effort, social, physical, and intellectual) and
also aggregated a subset of recovery experiences (e.g., psychological detachment, relaxation,
control over leisure time) that are usually modeled separately in empirical research (e.g.,
Sonnentag, 2001; Sonnentag & Fritz, 2007), it is difficult to know what specific recovery
activities and experiences are driving this interactive relationship.

Given this general alignment of theoretical arguments and empirical evidence, it seems
reasonable to conclude that the frequency and duration of multi-day recovery opportunities is
relevant to recovery experiences (e.g., psychological detachment) and the level of attained
recovery. However, one crucial unexplored issue that we noticed in this research base concerns
the comparability of multi-day weekend (i.e., Saturday and Sunday in many countries) recovery
opportunities to multi-day recovery opportunities that do not exclusively fall on the weekend
days. We did not find direct comparisons in the literature between the underlying recovery-
relevant properties of weekend vs. non-weekend multi-day recovery opportunities. We also
observed some ambiguity in how researchers translated existing recovery-relevant theorizing
pertaining to multi-day recovery opportunities, which has predominately focused on weekends
(Fritz et al., 2010; Fritz & Sonnentag, 2005), to the design of their research on this topic. For
example, Kiihnel et al. (2009) included an information letter for nurse participants explaining
that when responding to surveys, they should consider the weekend to refer to periods between 2
and 4 days that do not necessarily have to include Saturday and Sunday. In contrast, some studies
(e.g., Karhula et al., 2013) focused on single versus multi-day recovery opportunities without

considering whether the days in question did or did not overlap with commonly scheduled
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weekend days in many countries (i.e., Saturday and Sunday). Thus, there is a strong need to
better understand weekend vs. non-weekend day multi-day recovery opportunities.

On-Site Living Arrangements. While the taxonomic properties identified to this point
focus most directly on how work is specifically scheduled and the timing of work, we also
identified several studies in our systematic review that focused on a related contextual factor
centering on the presence of on-site living arrangements. Studies conducted on this theme
arguably comprised the greatest range of occupational contexts of any taxonomic property we
identified in this research base, encompassing studies of on-site coal miners (Chen et al., 2017),
deployed naval cadets (Hetland et al., 2021), off-shore wind workers (Mette et al., 2018),
firefighters (Sawhney et al., 2018), and innkeepers (Shen et al., 2018). Interestingly, this area of
inquiry also tended to be more directly grounded in extant recovery-relevant theorizing than
research on other themes in our systematic review. For example, in studying deployed naval
cadets, Hetland et al. (2021) specifically explain that it is important to test the validity of the
Stressor — Detachment Model “...under constrained conditions, where off-job time is spent in the
work context and participants’ job and off-job activities are similar” (p. 245). These authors
observed that psychological detachment can still play a role in stressor — strain relationships even
in these constrained recovery conditions, finding the positive relationship between daily work
pressure and daily exhaustion to be stronger when employees report lower psychological
detachment. The particular importance of carving out opportunities for psychological detachment
in on-site living arrangements was further bolstered in a study of off-shore wind workers by
Mette et al. (2018), who observed this detachment to partially mediate the relationship between

quantitative work demands and stress symptoms, as well as in a study of on-site coal workers by
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Chen et al. (2017), who found psychological detachment to negatively co-vary with both
counterproductive work behaviors and job anxiety.

In addition to research focusing on psychological detachment, one interesting possibility
suggested by authors of studies of on-site living arrangements is that employees in these
arrangements may implement strategies to attain recovery that are qualitatively different than
strategies undertaken by employees in jobs not characterized by on-site living conditions. For
example, in an empirical study of firefighters working 24-hour shifts, Sawhney et al. (2018)
suggested that ““...given the typical 24-hr shifts worked by firefighters, a good deal of recovery
needs to occur at work. Thus, the typical at-home strategies may be less relevant for this
particular population” (p. 444). These authors then observed in qualitative interviews several
novel recovery activities and experiences in this firefighter sample not typically detected in
studies of recovery in other populations, including engagement in work-related talks (i.e.,
discussing incidents that occur at work), stress-related talks (i.e., discussing issues relevant to
work stress), spending time with coworkers/supervisors (i.e., informal time spent with these
individuals that is not centered on workplace concerns), and participation in recreational
activities at work (e.g., engaging in hobbies or enjoyable activities with others while at work).
Thus, it seems plausible that those working with on-site living arrangements may exhibit
qualitative differences in the activities they undertake to support recovery, while also potentially
seeing constraints on their recovery that result in quantitative differences in other recovery
experiences (e.g., potentially diminished psychological detachment from constantly being in the
work environment; Sonnentag & Fritz, 2015). Person-centered applications to understanding
recovery experiences (e.g., Bennett et al., 2016; Gabriel et al., 2019), which allow both

qualitative and quantitative differences in how recovery experiences combine in specific
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subpopulations to be examined in relation to antecedents and outcomes, may be particularly
well-suited to directly testing this possibility.

Predictability and Controllability of Within-Workday Breaks. Building on the idea
that the scheduling of work may leave some employees more dependent on within-workday
breaks than post-work periods to facilitate recovery (Sawhney et al., 2018), several articles
included in our systematic review emphasized the relevance of having more predictable and
controllable within-workday breaks to work recovery. This general idea is embedded within both
the ERM (Meijman & Mulder, 1998) and JD-R (Bakker & Demerouti, 2017), which combine to
suggest that greater perceptions of autonomy over the job can mitigate the accumulation of strain
reactions and thereby yield a reduced need for recovery from work-related effort expenditure.
Unfortunately, the three studies focused on within-workday breaks included in our systematic
review applied sufficiently distinct approaches that drawing general conclusions from this
research base about recovery experiences and related processes is difficult. In a study of
cheerleading camp counselors, Trougakos et al. (2008) observed engaging in more respite
activities (i.e., napping, relaxing, and socializing) to co-vary with more positive emotions and
fewer negative emotions during breaks. In a qualitative study of the within-workday breaks of
police officers, Toh and Cho (2022) drew a distinction between scheduled breaks taken for meals
and rest and less structured breaks that are taken as needed. This study also highlighted an
interesting dynamic relevant to recovery for occupations that involve engagement with the
public, as the police officer participants in this study discussed striving to have their unstructured
breaks be very brief even when they felt a strong need for them in order to avoid being seen
taking an extended break by members of the public. In an investigation of lunch breaks, Sianoja

et al. (2016) found that workers with longer lunch breaks, those who left the workplace during
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their lunch breaks, and those who regularly took a lunch break every day were likely to report
more successful lunchtime recovery, as compared to workers who reported less regular, shorter,
or at-work lunch breaks. Together, these articles address the idea that workers may feel less able
to pursue recovery experiences if they are still psychologically or physically tied to their
workplace during break periods. While the limited nature of research on the predictability and
controllability of within-workday breaks within the articles encompassed in our systematic
review precludes drawing firm conclusions, the grounding of these ideas in broader theories of
recovery suggests the value of pursuing this topic more programmatically in future work.
Number of Work Hours. In the broader recovery literature, longer work hours are
recognized to undermine the potential to experience sufficient recovery (see Geurts et al., 2014,
for a review) and the relationship between work hours and engagement in recovery-related
experiences and activities has been found to be negative in studies that span different
occupational contexts (Mellner et al., 2016; van der Hulst & Guerts, 2001). However, there is
some additional evidence to suggest that relationships of work hours to recovery experiences and
activities could be a bit more complex than commonly assumed. For example, in a direct
comparison of work hours in relation to recovery, Poulsen et al. (2014) found that cancer care
workers who worked 21 — 40 hours per week reported higher levels of two recovery experiences
(calculated as a sum of scores on the psychological detachment and relaxation subscales of the
Recovery Experiences Questionnaire) relative to employees working less than 20 hours or more
than 40 hours per week. Moreover, in two studies sampling workers from a broad range of
occupations, Burke et al. (2009) and Burke and El-Kot (2009) found evidence to suggest that
working longer hours may differentially associate with specific recovery experiences, as working

longer hours was associated with greater control over leisure time but reduced psychological
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detachment. While the latter finding aligns with broader recovery theorizing extending from the
ERM (Meijman & Mulder, 1998) and Stressor — Detachment Model (Sonnentag & Fritz, 2015),
Burke et al. (2009) suggest that the positive association of work hours with control over leisure
time may be partially driven by employees at higher organizational levels simultaneously
working more intense jobs but having greater agency over how they structure their time away
from work. Accordingly, and consistent with observations we made earlier surrounding the need
to better understand the degree to which shift length predictability is under lesser or greater
control of the employee, it seems particularly critical for future researchers to evaluate how work
hours influence recovery through comparisons of contexts in which employees are required or
assigned to work long hours (e.g., 80-hour work weeks in medical residency that may include
individual shifts ranging from 16 — 24 hours; Weaver et al., 2020), as opposed to circumstances
in which one may have a greater degree of agency in setting and structuring one’s work hours
from week to week (e.g., project-based consultant work, working as a university professor).

We do note that we observed a frequent tendency to measure work hours only for
statistical control purposes (e.g., Clauss et al., 2021) or to sample from specific populations who
tend to work long hours (e.g., Shen et al., 2018), which resulted in relatively few articles
included in our systematic review that directly compared the work hours — recovery relationship
across a wider range of work hours. The frequency with which the articles in our systematic
review either directly hypothesized about the number of work hours or controlled for work hours
indicates that work hours are recognized by scholars to be relevant to the recovery process, but
there is significant room to advance knowledge on the nature and form of associations linking

work hours to different recovery experiences and recovery-relevant activities.
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In terms of recovery-relevant theorizing, COR theory (Hobfoll, 1989; 2001) positions
time as an important resource that employees can use to off-set resource loss or facilitate
resource gain. Thus, all else being equal, working fewer hours would be expected to co-vary with
both a lower baseline need for recovery and an enhanced opportunity to experience recovery,
given the more plentiful time away from work inherent in working fewer hours. However, as
illustrated by the findings of Poulsen et al. (2014), it is possible that the relationship of work
hours to recovery could be more complex than it seems on the surface, which aligns with
emerging calls to better consider complexities in work hour — criteria relationships in the broader
organizational literature (Ten Brummelhuis et al., 2017). Syntheses of efforts to understand work
hours and recovery with perspectives emphasizing how different work arrangements (such as
working part-time) influence employees’ involvement and inclusion within their organization
(e.g., partial inclusion theory; Feldman, 1990) may show particular promise to unpack when,
why, and how differences in work hours may relate to the process of work recovery.

Requirements for Night Shift Work. A final work scheduling factor that appears
relevant to work recovery concerns the presence of night shift work (i.e., work that is conducted
partially or completely during the overnight hours). Engaging in night shift work appears to
engender several difficulties relevant to recovery. For example, in a study of nurses, Karhula et
al. (2013) observed nurses to report experiencing poor recovery during sleep following a night
shift. In another study of nurses, Min et al. (2022) found that more night shifts worked co-varied
with diminished typical levels of perceived inter-shift recovery. In a particularly in-depth study
of railway workers, Korunka et al. (2012) found that levels of fatigue at various phases of a night
shift are influenced by levels of recovery at shift on-set (which aligns with the aforementioned

research on the benefits of inter-shift recovery), psychological detachment between shifts, and
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perceived workload during the shift. Interestingly, these authors observed these factors to be
more influential in predicting fatigue earlier in the work shift, whereas at the conclusion of the
shift (i.e., after 12 hours) only baseline fatigue entering the shift was relevant to predicting acute
fatigue. It is worth noting that, although working overnight shifts is considered a long-standing
risk factor for diminished occupational health (e.g., Akerstedt et al., 1984) and has been
identified as a potential impediment to sufficient recovery more broadly (Geurts et al., 2014), our
review of major theories and models of work recovery suggested that there has been little direct
theorizing about how night shift work influences recovery experiences, potentially due to the
typical emphasis of these theories on more commonly assumed cycles of work and rest (i.e.,
working during the day, opportunities to experience recovery during non-work time in the
evenings and on weekends; Zijlstra & Sonnentag, 2006). Therefore, we consider the intersection
of work recovery with overnight work to be a critical future theory-development need within the
work recovery literature.
Discussion

We aimed to respond to calls to advance theory, research, and applications on the
relevance of work scheduling and related contextual factors to work recovery by both narratively
reviewing existing theories of work recovery and systematically evaluating how work scheduling
factors have been evaluated in work recovery research. Below, we summarize key conclusions
drawn from our review that are relevant to our overarching goals of identifying existing
recovery-relevant theorizing applicable to consideration of scheduling dynamics, explicating
schedule-related factors that may be relevant to work recovery, leveraging these factors to

consider temporal components of the recovery process, and exploring future directions for
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research, practice, and methodological innovation to consider the role of work schedules in work
recovery research and applications.
Advancing Recovery Theory to Consider Work Schedules

Our first intended contribution was to evaluate how existing theories of work recovery
account for work scheduling dynamics. In our narrative review of recovery theories, we found
that these theories raised several points relevant to scheduling dynamics in the recovery process
that were subsequently enriched through the taxonomy developed within our systematic review.
For example, COR discusses the long-term costs of returning to work before sufficient recovery
has been attained, which relates to the commonly empirically identified costs of short inter-shift
recovery intervals (Hobfoll, 2001; Hakola et al., 2010). As another example, the ERM suggests
that perceptions of control over how and when work is done can provide a buffer against fatigue
(Meijman & Mulder, 1998), which informs our identified taxonomic properties of shift length
predictability and the predictability and controllability of within-workday breaks. Our work thus
highlights the limited ways in which existing work recovery theories have accounted for work
scheduling considerations, while going further to provide a road map of taxonomic properties of
work scheduling factors relevant to recovery that can be used to enrich and expand
understanding of core constructs within these theories moving forward.

Addressing our second intended contribution of leveraging our systematic review of
empirical work recovery research to develop a taxonomy of work scheduling factors relevant to
recovery, we identified eight work scheduling and related contextual factors that are potentially
relevant to the work recovery process. In combination, these factors help to explain how
employees’ work schedules may inform whether, when, where, and how employees experience

recovery from work both in the short-term (i.e., from day-to-day) and over longer time intervals
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(i.e., chronic sufficient or insufficient work recovery). By highlighting areas of alignment and
misalignment between recovery-relevant theories and the empirical research base in relation to
each of the work scheduling factors in our taxonomy, we identify how existing recovery theories
can be applied to understand the importance of work scheduling dynamics and explicate where
the empirical research base on work scheduling factors contrasts with existing recovery theory
(e.g., the potential recovery costs of autonomously set scheduling). Being more intentional about
considering the impact of these work scheduling factors on recovery may advance theory to
account for the role of specific work scheduling characteristics in the documented disparities in
health for employees with particularly long hours or who work rotating or overnight shifts (e.g.,
cardiovascular disease, sleep problems; Harma, 2006; Rivera et al., 2020). In doing so, we
provide important nuance to existing theories of recovery while also providing directions for
more targeted theoretical development to understand how work scheduling factors influence
work recovery.

Our contributions of reviewing existing theories of work recovery for consideration of
work scheduling factors and creating a taxonomy of work scheduling factors relevant to recovery
based on existing empirical research also yield important insights for the further development of
specific constructs within existing work recovery theories. As one significant example, our work
serves to enhance understanding of the construct of control in these theoretical perspectives.
Both the ERM (Meijman & Mulder, 1998) and JD-R (Bakker & Demerouti, 2017) emphasize
control as a valuable job resource that facilitates recovery and protects against resource loss.
However, empirical recovery research is suggestive of the possibility that various manifestations
of control over the job (e.g., autonomously set scheduling, schedule flexibility from day-to-day,

the ability to work longer hours as needed to meet work demands) may hinder recovery by
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engendering difficulties in detaching from work roles, creating greater unpredictability in the
timing of the cessation of work demands each day, or increasing work hours such that time for
recovery is impaired and inter-shift recovery intervals are shortened (Clauss et al., 2021; Michel
et al., 2016). Conversely, however, if control can be harnessed towards having greater
predictability in the end time of one’s daily work or controllability over the timing and content of
one’s within-workday breaks, recovery benefits could accrue. Accordingly, our work suggests
that the control construct may be critical to understanding how work schedules inform work
recovery, while simultaneously directing future theory development towards a more nuanced
understanding of how control over the timing of work and recovery periods informs recovery
both within and outside of the workday.

As another significant example of the enrichment of core theoretical constructs developed
through our enhancement of understanding of work schedule factors in relation to recovery, the
emphasis in our taxonomy on factors related to the length of the recovery period expands
understanding of the role of time in resource gain and loss processes in COR (Hobfoll, 2001).
More specifically, COR can be synthesized with the ERM to posit that employees experience a
self-perpetuating loss spiral of resources if returning to work before sufficient work recovery has
occurred. Our taxonomy expands understanding of time as a resource by emphasizing how
shorter inter-shift recovery intervals and an absence of multi-day recovery opportunities can
undermine the return to baseline of cognitive and energetic resources defining work recovery
(Meijman & Mulder, 1998), setting the stage for loss spirals that can further contribute to work-
related strain (Hobfoll, 1989). Taken together, these factors translate the abstract concept of time
as a resource into practically tangible and modifiable work scheduling factors that can be altered

to decrease the risk for loss spirals triggered by insufficient work recovery.
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Temporal and Location Factors in Recovery

Our third intended contribution was to consider how work scheduling factors relate to
when recovery takes place, with our systematic review further revealing that it may be similarly
important to consider where recovery takes place. Together, temporal considerations (i.e., the
length and frequency of break periods) and location considerations (i.e., whether recovery occurs
at or away from work) are cited as key variables that may change the recovery process (Colombo
& Gallego, 2012; Sonnentag et al., 2017; Sianoja et al., 2016). While recovery is commonly
conceptualized as taking place during evenings after work and away from the physical workplace
(e.g., Sonnentag et al., 2017; Fritz et al., 2022; Taylor et al., 2020; Mojza et al., 2011; Park et al.,
2018; Parker et al., 2020), several of the taxonomic properties that emerged from our systematic
review (e.g., on-site work arrangements, predictability and controllability of within-workday
breaks) bolster previous suggestions that recovery can take place during the workday or at the
workplace for some workers or in some circumstances (e.g., Lilius, 2012; Trougakos & Hideg,
2009). In particular, there seems to be a potential that recovery experiences may differ both
quantitatively and qualitatively for employees working in on-site living arrangements (e.g.,
Sawhney et al., 2018). All else being equal, breaks within the work period are often shorter
periods for recovery than evenings or days away from work, so it would also be useful to
consider how the length of acute recovery opportunities for employees working in on-site work
arrangements influence recovery, relative to longer opportunities to recover off-site that they
may have (e.g., leave periods that present the opportunity for the employee to leave the work
site).

Additional considerations related to the timing of recovery opportunities that emerged as

particularly critical in our systematic review included the length of the inter-shift recovery
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interval and how often employees have multiple consecutive days off. Both of these taxonomic
properties appear strongly grounded in extant recovery theorizing (e.g., Meijman & Mulder,
1998; Sonnentag & Fritz, 2015). To date, these taxonomic properties have been almost
exclusively studied in healthcare contexts (e.g., Alsayed et al., 2022; Karhula et al., 2013), but
the strong grounding of the inter-shift recovery interval and multi-day recovery opportunities in
work recovery theorizing suggests that these topics may be ideally suited to studies investigating
work recovery across a broader range of occupational contexts.

Our work also highlights an interesting role for work location factors connected to work
scheduling that may inform where and how recovery occurs. Psychological detachment is
defined within the Stressor — Detachment Model as “disengag[ing] oneself psychologically from
work when being away from the workplace [emphasis added]” (Sonnentag & Fritz, 2015, p.
S74). However, our systematic review identified that psychological detachment can take place
while employees are still at the physical workplace and that this detachment is still relevant to
maintaining occupational health even when the physical work environment may be largely ever-
present. For example, Hetland et al. (2021) sampled naval cadets who were on a 75-day sailing
voyage across the Atlantic Ocean. In this sample of workers who were unable to leave their
physical workplace, participants reported engaging in moderate levels of psychological
detachment on average, which was correlated with lower levels of exhaustion (Hetland et al.,
2021). This example suggests that some workers engage in detachment while remaining in the
physical workplace, and that this detachment can produce resource replenishment. Despite this
evidence that psychological detachment can occur while at the workplace, it may conceivably be
limited by the demands of clients, customers, or patients that workers may interact with while

located in the workplace (Cheng & Cho, 2021; Shen et al., 2018; Sianoja et al., 2016). Thus,
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similar to the idea that shorter recovery periods are beneficial but perhaps not as beneficial as
longer recovery periods all else being equal, engaging in recovery at work may have the potential
to be beneficial but potentially not as beneficial as engaging in recovery away from work. Future
research should more directly explore this possibility.

While not directly emerging within our systematic review, it is also worth considering if
opportunities for recovery and recovery experiences may unfold differently when recovery
opportunities do not align with the most common non-work period times and days for the
majority of employees in one’s society or culture (e.g., working predominately night shifts in a
society where day shift work is substantially more common; working predominately on weekend
days when weekday work is substantially more common). For example, access to some of the
more active avenues to facilitate recovery (e.g., engaging in social activities; attending leisure
activities that occur at particular dates and times, such as exercise classes, concerts, or sporting
events) could be impaired when employees have work schedules that regularly conflict with
opportunities to pursue these contributors to work recovery. Employees whose typical pattern of
timing to potentially experience recovery does not align with the times or days off common in
their broader community or social network may be at a greater risk for failing to achieve
sufficient recovery due to lack of access to social support and connectedness that facilitates
recovery from work (Ginoux et al., 2021; Bosch et al., 2018). Thus, our work highlights a
potentially important factor relevant to the timing of recovery periods that may connect with and
extend from some of the work scheduling factors identified in our taxonomy.

Directions for Future Research, Practice, and Methodological Advancement
We address our fourth intended contribution of identifying directions for future research,

applications, and methodological innovation by describing a set of actionable avenues to
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leverage the taxonomy of work scheduling factors developed here to improve the study and
applied practice of understanding and harnessing the potential of work recovery. We view the
intersection of work schedules and recovery to be a crucial future area of research because work
recovery is often studied as a linking mechanism between work experiences and outcomes
related to performance and employee health (e.g., Bennett et al., 2017; Fritz & Sonnentag, 2005)
and because rapid changes in technology use, accessibility of work, and the times and places
people are working (e.g., Chen & Casterella, 2018; Vaziri et al., 2020) are adding complexity to
work schedules for many employees across a wide range of occupations. Results of our review of
work recovery theory and empirical research suggest that work scheduling dynamics have crucial
relationships with work recovery and that those work scheduling dynamics continue to become
more complex in the modern work landscape. Accordingly, we believe that the taxonomy
developed here can be a catalyst to understand both how contemporary schedules of today and
potential changes to work schedules in the future may affect recovery across a wide range of
different jobs, schedule types, and industries.

In terms of directions for empirical research, it seems clear that an important first
extension of our taxonomy will be to explore the unique and relative contributions of different
work scheduling factors to specific recovery experiences (e.g., psychological detachment, control
over leisure time; Sonnentag & Fritz, 2007), with further attention to whether specific work
scheduling factors may strengthen or weaken the influence of these recovery experiences on
common indicators of sufficient and insufficient recovery (e.g., fatigue, vigor, burnout; Bennett
et al., 2018; Demerouti, 2015). Furthermore, while comparisons of the influence of the timing
and location of work have been common in research focused on physical or mental health, (e.g.,

long work hours and increased risk of coronary heart disease; Virtanen et al., 2012; shift work
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and increased risk of depression; Torquati et al., 2019), work scheduling characteristics have
received comparatively less attention in the work recovery literature. The taxonomy developed
here yields actionable avenues to understand how factors relevant to the timing of work (e.g.,
schedule type, inter-shift recovery interval, multi-day recovery opportunity frequency) and the
location of recovery (e.g., on-site work arrangements, predictability and controllability of within-
workday breaks) may additively and jointly influence work recovery processes.

In addition, developing understanding of whether and how recovery is altered in response
to more enduring changes to the work scheduling factors in our taxonomy (e.g., moving from a
variable to a fixed schedule) is a crucial need for future research. Investigations of this nature
could expand the time scale of efforts to understand within-person changes in recovery beyond
the commonly studied daily level of analysis (Demerouti et al., 2009), while also having the
potential to move the field towards a better causal understanding of the implications of work
scheduling factors for recovery if well-designed field experiments to evaluate and compare
changes in work scheduling factors can be harnessed to advance this knowledge base.

Building on our systematic review insights regarding the overlapping considerations
relevant to shift length predictability, on-call work, and supplemental work, we argue that future
research should investigate the complexity of the ways and reasons why employees continue
working beyond the end of the formal work shift for those who have structured work hours, what
informs when and how the work shift ends for employees who have greater schedule flexibility,
and the relationships between these types of engagement with work beyond one’s expected or
common workday hours and the recovery process. The concept of supplemental work is
substantially more well-developed in the organizational literature relative to contributors to shift

length unpredictability stemming from core job tasks (e.g., patient care), formal work scheduling
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(e.g., on-call work), or control over the job (e.g., schedule flexibility), as this supplemental work
has been understood from many perspectives encompassing organizational culture and normative
pressures (e.g., Derks et al., 2014; Foucreault et al., 2018), personal tendencies that relate to
supplemental work (e.g., workaholism, telepressure, Bakker et al., 2013; Barber et al., 2015), and
technological contributors to supplemental work (e.g., Tedone, 2022; Reinke & Ohly, 2021).
Further, supplemental work has long been recognized to generally impair work recovery
(Sonnentag, 2001), which is in line with original predictions from the ERM focused on the
importance of the cessation of work-related effort expenditure to recovery.

However, whether and how supplemental work is influenced by other work scheduling
factors identified in our taxonomy deserves further consideration. As a first observation on this
point, articles in our systematic review address the need to distinguish between discretionary vs.
non-discretionary work hours (Mellner et al., 2016) and investigate the recovery implications of
perceived pressure to work during non-work time (van der Hulst & Geurts, 2001). Future
research may apply our taxonomy of scheduling characteristics to consider when work is
perceived as supplemental as opposed to a normative feature of the work schedule (see
Calderwood et al., 2023) under conditions of fixed, variable, or autonomously set scheduling.
Furthermore, it is worth evaluating if employees who have greater control over the timing of
their within-workday breaks may be more likely to engage in procrastination at work that could
lead to future supplemental work, which could drive greater schedule unpredictability that
impairs work recovery. Thus, there appears to be substantial value in exploring applications of
our taxonomic framework to the supplemental work literature, with an eye particularly towards
understanding how this work may relate to work schedule unpredictability and its implications

for work recovery.
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Additionally, we note the role that gender may play in moderating relationships between
the work schedule characteristics identified through our systematic review and recovery
experiences. Two articles in our systematic review highlight gender as an important variable to
consider in the recovery process. In a sample of dual-earner couples with at least one child,
Saxbe et al. (2011) found that, during time at home, wives engaged in more housework and
childcare activities and less leisure activities as compared to husbands. Further, while husbands’
work hours were related to a greater percentage of at-home time devoted to leisure, there was no
relationship between wives’ work hours and percentage of at-home time devoted to leisure.
Adding nuance to the potential relationships among gender, work schedules, and recovery,
Mellner et al. (2016) found that females, as compared to males, were more likely to engage in
work at times or in places outside of what was typical for their organization (e.g., working from
home in an organization where most people work in the office). This evidence suggests that
females may be more likely to engage in effortful activities in both work-related and non-work
related roles at home, which, based on the results of our systematic review, may have
implications for the recovery process. While a recent recovery review suggests that gender is
unlikely to impact the outcomes of recovery experiences (Sonnentag et al., 2022), the work
scheduling lens developed in this manuscript identifies new avenues to consider gender in
relation to the recovery process.

One noteworthy aspect of our systematic review findings is that the empirical articles
comprising our systematic review contain samples of participants representing a wider range of
occupational contexts than is typical in the work recovery literature (which has tended to focus
on the experiences of employees working in administrative, knowledge work, and/or office jobs;

Sonnentag et al., 2017). In particular, many of the occupational groups encompassed within our
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systematic review tended to be working in jobs characterized by relatively lower levels of job
control (e.g., nurses, deployed naval cadets) and job status (e.g., coal workers, airport workers),
relative to the occupational context more typically examined in the recovery literature.
Occupational differences in job control and status have received relatively little attention in the
recovery literature, in comparison to some other organizational literatures (e.g., the work-family
interface; Kossek & Lautsch, 2018). Thus, it will be crucial in future research to examine how
the different work scheduling factors identified in our taxonomy systematically co-vary with
occupational differences in job control and job status, with an eye towards examining how the
work recovery implications of these work scheduling factors could be relevant to explaining
occupational health disparities across different work contexts.

From a practical perspective, we hope that the development of our taxonomy will better
allow organizations to consider the potential impact of their scheduling systems for employees
and, where possible, optimize those schedules to facilitate work recovery. Based on the results of
our systematic review, specific ways to optimize work schedules to facilitate recovery may
include enhancing predictability in end of work shift times, extending inter-shift recovery
intervals where possible, and striving to provide more multi-day recovery opportunities. We
view these specific suggestions that may optimize work schedules to facilitate recovery to be a
particularly crucial area of consideration given widespread acknowledgement of occupational
health disparities that correlate with shift work, long work hours, and night shift work (Harma,
2006; Rivera et al., 2020). Further supporting the importance of this area of work, the National
Occupational Research Agenda (NORA) in the United States created a council with the explicit
purpose of “improv[ing] the safety, health, and well-being of workers with non-standard work

arrangements” (NORA, 2020, p. 7). When considering the rapid changes to the nature of work
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schedules driven by the rise of the gig economy (Spreitzer et al., 2017), the expansion of the
ability to work from home for many employees (Smite et al., 2023), and the pervasiveness of
information communication technologies (Reinke & Ohly, 2020), we believe work schedules are
becoming more complex, and thus the attention given to how workers are scheduled in practice
must also become correspondingly more nuanced.

As a concluding point, we identified two major methodological and reporting
recommendations that could help to clarify the relevance of scheduling dynamics to work
recovery in future empirical work. First, given the potential theoretical importance of the timing
of cycles of work and rest, we encourage researchers to include more thorough descriptive
information about the scheduling dynamics of their samples to allow the work scheduling
dynamics that may be relevant to recovery of participants in empirical research studies to be
better understood. Second, researchers should attend to unique study design and data screening
considerations that emerge when study participants follow a variety of work schedules. As
examples, additional efforts are likely needed in considering when to schedule survey delivery in
repeated measures studies (e.g., a morning and afternoon survey delivered Monday — Friday may
not map neatly on to the beginning and end of workdays for many employees), how long surveys
should remain available (e.g., to account for the potential unpredictability in when the work shift
may end for some employees), and what timeframe participants are asked to reflect on when
completing self-report measures (e.g., a framing of recovery around instructions centered on
“This evening” or “Last night” may reflect a work, rather than a non-work, period for some
employees). In combination, attending to these issues may help to include and more accurately
investigate the experiences of workers across many occupational and work scheduling contexts

that are relevant to the recovery process.
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Table 1. Proposed taxonomic properties of work schedules relevant to recovery

Property

Definition

Recovery-Relevant
Theoretical Foundations

Alignment with
Existing Recovery-
Relevant Theory

Empirical Alignment
with Theorizing

Sample Occupations
from Studies Included
in Systematic Review

Schedule Type (Fixed vs.
Variable vs. Autonomous
Scheduling)

Shift Length Predictability

Inter-Shift Recovery
Interval

Reflects whether employees
work the same hours each
week (fixed), a schedule
which may regularly change
from week to week
(variable), or can set their
own schedule (autonomous)

The degree to which the end
time of work is predictable
vs. unpredictable

The length of time between
the end of one shift and the
beginning of the next shift

Effort-Recovery Model
(Meijman & Mulder,
1998); Job Demands —
Resources Model (Bakker
& Demerouti, 2017);
Recovery experience
theorizing (Sonnentag &
Fritz, 2007)

Effort — Recovery Model
(Meijman & Mulder,
1998); Job Demands —

Resources Model (Bakker
& Demerouti, 2017);
Recovery experience

theorizing (Sonnentag &

Fritz, 2007)

Effort — Recovery Model
(Meijman & Mulder,
1998); Stressor —
Detachment Model
(Sonnentag & Fritz, 2015)

Perceptions of control
over when work is done
are thought to diminish

strain reactions

(Meijman & Mulder,

1998), enhance
motivation, and buffer
the influence of stressors
on strain (Bakker &
Demerouti, 2017).
Control over one’s
schedule may help exert
greater control over
leisure time that
facilitates recovery
(Sonnentag & Fritz,
2007).
Knowing when work will
end should enhance
perceived control over
work scheduling, which
is expected to minimize
strain reactions that need
to be diminished through
recovery (Meijman &
Mulder, 1998; Bakker &
Demerouti, 2017) and is
also likely to facilitate
control over leisure time
(Sonnentag & Fritz,
2007)

All else being equal,
shorter inter-shift
recovery intervals would
be expected to preclude
the theorized return to
baseline of cognitive and
energetic resources
reflecting full recovery
(Meijman & Mulder,

Conceptual (Clauss et al.,
2021) and empirical
(Michel et al., 2016)

arguments yield
questions as to whether
autonomously set hours
are instead a barrier to
leisure-time detachment
or relaxation. However,
there has been very little
direct empirical work
recovery research on this
topic.

Aligning with existing
theory, unpredictable
work demands during
on-call periods or non-
work time were
negatively related to
recovery experiences and
recovery attainment.
Contrasting with existing
theory, flexibility in
engaging in
supplemental work was
positively related to
perceived job control.
Existing empirical
research appears to
strongly support
recovery-relevant
theorizing applicable to
the inter-shift recovery
interval, though it should
be noted that research on
this topic encompassed

Employees with flexible
work hours (Clauss et al.,
2021); Airport
employees (Michel et al.,
2016); Correctional
officers (Shepherd et al.,
2019); Hotel workers
(Stieler et al., 2021);
Marketing professionals
(Richardson &
Thompson, 2012)

Nurses (Alsayed et al.,
2022); Innkeepers (Shen
et al., 2018); Off-site on-
call workers (Ziebertz et

al., 2020)

Nurses (Alsayed et al.,
2022; Fletcher et al.,
2020; Hakola et al.,
2010; Karhula et al.,

2013; Min et al., 2022);

IT workers (Kubo et al.,

2018; Kubo et al., 2021)



Multi-Day Recovery
Opportunity Frequency

On-Site Living
Arrangements

Predictability and
Controllability of Within-
Workday Breaks

The frequency with which
an employee has the
opportunity to experience
recovery across multiple
consecutive days off

Occupational demands
which require that
participants live in the same
general environment as their
workplace

The extent to which an
employee can predict and
control the timing of within-
workday breaks

Effort — Recovery Model

(Meijman & Mulder, 1998;

>

Stressor — Detachment
Model (Sonnentag & Fritz,
2015)

Stressor — Detachment
Model (Sonnentag & Fritz,
2015)

Effort — Recovery Model
(1998); Job Demands —
Resources Model (Bakker
& Demerouti, 2017)
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1998). Chronically
insufficient inter-shift
recovery intervals over
time would be expected
to yield a lack of
psychological
detachment and chronic
strain (Sonnentag &
Fritz, 2015)

A longer time period
without effortful
engagement with work
demands is argued to
facilitate greater
recovery (Meijman &
Mulder, 1998). Multiple
consecutive days off are
theorized to present more
opportunities for
employees to mentally
disengage with work
than daily post-work
recovery periods
(Sonnentag & Fritz,
2015).

Detachment, which is a
critical mechanism in
stressor — strain
relationships (Sonnentag
& Fritz, 2015), would be
expected to be impeded
by remaining in the
physical work
environment

Perceptions of control
over how and when work
is done buffer against the

accumulation of strain

reactions (Meijman &
Mulder, 1998; Bakker &
Demerouti, 2017), which
would be expected to
diminish need for

in our systematic review
almost exclusively
sampled health care
workers.

Empirical research
generally aligns with
theorized predictions, but
this empirical research
largely relies on indirect
indicators and recovery-
relevant correlates (e.g.,
job strain, work
engagement)

Detachment appears to
play a critical role in
stressor — strain
relationships for
employees working in
on-site living
arrangements

Unclear due to the
piecemeal nature of this
research base. However,

support for the general
propositions of the

benefits of autonomy in
breaks in relation to
recovery exists (e.g.,

Trougakos et al., 2014)

Nurses (Karhula et al.,
2013; Kiihnel et al.,
2009); Manufacturing
employees (Jeong et al.,
2020)

Coal miners (Chen et al.,
2017); Deployed naval
cadets (Hetland et al.,
2021); Off-shore wind
workers (Mette et al.,

2018); Firefighers

(Sawhney et al., 2018);
Innkeepers (Shen et al.,
2018); Off-site on-call

workers (Ziebertz et al.,

2020)

Police officers (Toh &
Cho, 2022);
Cheerleading camp
instructors (Trougakos et
al., 2008)



Number of Work Hours

Requirements for Night
Shift Work

The number of hours an
employee works

The degree to which the job
requires work to be
performed overnight

Conservation of Resources
Theory (Hobfoll, 1989;
2001)

Not Present in Identified
Recovery-Relevant
Theorizing
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recovery from work-
related effort expenditure

Time is identified as a
resource that can
facilitate further resource
gain and off-set resource
loss (Hobfoll, 1989)

N/A

The relevance of long
work hours to
insufficient recovery has
generally received
support in the broader
organizational literature
(Geurts et al., 2014),
although there may be
some nuance as to when
longer work hours do or
do not influence recovery

N/A

Cancer workers (Poulsen
et al., 2015); Postal
service workers (van der
Hulst & Geurts, 2001);
Teachers (Varol et al.,
2021)

Correctional officers
(Shepherd et al., 2019);
Nurses (Karhula et al.,
2013; Min et al., 2022);

Railway controllers
(Korunka et al., 2012)




