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A B S T R A C T

Job stressors such as time pressure, organizational constraints, and interpersonal conflicts matter for
individual well-being within organizations, both at the day level and over longer periods of time.
Recovery-enhancing processes such as psychological detachment from work during nonwork time,
physical exercise, and sleep have the potential to protect well-being. Although the experience of job
stressors calls for effective recovery processes, empirical research shows that recovery processes actually
are impaired when job stressors are high (recovery paradox). This article presents explanations for the
recovery paradox, discusses moderating factors, and suggests avenues for future research.
© 2018 The Author. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Research on job stress has a long tradition in organizational
research (Bliese, Edwards, & Sonnentag, 2017). This research has
identified various types of job stressors (Cavanaugh, Boswell,
Roehling, & Boudreau, 2000; Katz & Kahn, 1978), has studied how
job stressors relate to employee health and well-being (Ganster &
Rosen, 2013; Sonnentag & Frese, 2012) with a particular emphasis
on identifying causal pathways (Ford et al., 2014), and has
examined how organizations can counteract the potentially
negative effects of job stressors (Richardson & Rothstein, 2008).

More recently, organizational scholars have extended the scope
of research on job stress by not only examining individuals’
reactions to job stressors, but by also addressing recovery
processes (i.e., unwinding and recuperation) that have the
potential to alleviate the negative impact to job stressors
(Sonnentag, Venz, & Casper, 2017). Although recovery is a
physiological necessity after an organism has been exposed to a
stressor (McEwen,1998), empirical research suggests that recovery
processes are impaired when individuals are facing a high level of
job stressors (Bennett, Bakker, & Field, 2018) – an observation that
points to a “recovery paradox”.

In this article, I develop in detail the argument that job stressors
and recovery-enhancing processes are linked in a paradoxical way.
I start with describing core concepts of organizational research on
stress. I review research on the relationship between job stressors
(job demands, hindrances, interpersonal stressors) and individual
well-being, and research on the relationship between recovery-
enhancing processes (psychological detachment from work,
physical activity, sleep) and individual well-being. I introduce
the concept of the recovery paradox, review research on the
relationship between job stressors and recovery-enhancing
processes, discuss potential factors that can explain the recovery
paradox, and describe some of its boundary conditions. In the
discussion section, I focus on directions for future research.

Core concepts

Stress is a broad concept that can refer to events or more enduring
characteristics of the environment, a person’s reaction to these
events or enduring characteristics, and the interplay between the
person and the environment (Kahn & Byosiere, 1992). To avoid
ambiguities, organizational researchers try to be more specific and
use the terms “stressors” and “strains”. Stressors are work character-
istics and work events that individuals experience as taxing and that
elicit strain reactions (i.e., physiological and psychological responses
that may lead to negative implications for health and well-being;
Ganster& Rosen,2013; Griffin & Clarke, 2011;Kahn & Byosiere,1992).
These strain reactions include short-term responses such as
cardiovascular activation, negative activated affect (e.g., anger),
and fatigue, as well as more longer-term outcomes such as burnout
or psychosomatic complaints. These longer-termoutcomes often are
experienced as impaired subjective well-being (Tenney, Poole, &
Diener, 2016).

Recovery can be seen as a process opposite to the strain process
(Craig & Cooper, 1992) during which short-term strain reactions
are alleviated so that they will not result in more longer-term
impairment of well-being. Recovery can be elicited by recovery-
enhancing processes, namely specific subjective experiences (e.g.,
psychologically detaching from work during nonwork time),
leisure-time activities, and fundamental physiological processes
occurring during sleep.

Job stressors and well-being

Meta-analytical evidence

Literally hundreds of empirical studies have examined the
relationship between job stressors on the one hand and health and
well-being on the other hand. Several meta-analyses have
summarized the findings from the primary studies (e.g., Crawford,
LePine, & Rich, 2010; Nixon, Mazzola, Bauer, Krueger, & Spector,
2011). These meta-analyses cover a broad range of health and well-
being outcomes comprising psychological indicators (e.g., exhaus-
tion, depression) and physical indicators (e.g., backache, eyestrain).
Overall, there is clear meta-analytical evidence that persons who
are exposed to a higher degree of job stressors report poorer health
and well-being than persons not exposed to such high levels of job
stressors.

These meta-analyses cover three different types of job
stressors: high job demands, hindrances, and factors in the social
environment. High job demands are often conceptualized as
challenge stressors and comprise stressors such as a high workload
or time pressure (Cavanaugh et al., 2000; LePine, Podsakoff, &
LePine, 2005). In addition, long work hours or high physical
demands fall into this category. Hindrances refer to stressful
factors that are threatening and impede task accomplishment such
as role ambiguity, role conflict, or organizational constraints
(Cavanaugh et al., 2000; LePine et al., 2005). Because of its
threatening nature, job insecurity can also be seen as a hindrance
stressor (Shoss, 2017). Finally, factors in the social environment
comprise workplace discrimination, harassment, or destructive
leadership. Factors in the social environment may hinder task
accomplishment as well. However, because of their strong
interpersonal aspect, they constitute a separate category.

With respect to job demands, observed correlations with poor
health and well-being range between r = |.01| and r = |.40|, and
correlations corrected for statistical artefacts range between
rho = |.00| and rho = |.51| (Table A1 in Appendix). Observed
correlations lower than r = |.10| are found for long work hours
and physical demands only. Observed correlations referring to a
high workload are typically in the range of r = |.20| and r = |.40|.
With respect to hindrance stressors, observed correlations with
poor health and well-being range between r = |.12| and r = |.42|, and
correlations corrected for artefacts range between rho = |.16| and
rho = |.56| (Table A2 in Appendix). Correlations are typically
relatively low for physical health and well-being, whereas
correlations are higher for psychological indicators, including
exhaustion and depression. With respect to factors in the social
environment, observed correlations with poor health and well-
being range between r = |.13| and r = |.37|, and correlations
corrected for artefacts range between rho = |.16| and rho = |.36|
(Table A3 in Appendix). Again, correlations are typically relatively
low for physical health indicators. Taken together, there is clear
evidence that job stressors are associated with poor health and
well-being. Generally, correlations are higher for psychological
strain indicators than for physical strain indicators (Ford et al.,
2014).
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Because in most studies both job stressors and strain indicators
were assessed with self-report measures, the correlations might be
inflated by common-method variance (Podsakoff, MacKenzie, &
Podsakoff, 2012). Particularly, trait negative affectivity might have
inflated the correlations between self-report stressor and strain
measures (Brief, Burke, George, Robinson, & Webster, 1988; Burke,
Brief, & George, 1993). Studies that used observational measures
for assessing job demands, however, tended to find significant
associations between stressors and strains as well (Greiner &
Krause, 2006; Schuller, Roesler, & Rau, 2014). Moreover, although
in some studies that used self-report measures, but controlled for
negative affectivity, the size of the correlations between job
stressors and strains was reduced substantially (Chen & Spector,
1991), job stressors remained significantly related to strain
symptoms (Brown, Duck, & Jimmieson, 2014; Perrewé et al.,
2004; Zohar, 1997). Overall, this research suggests that the
association between self-reported stressors and poor well-being
outcomes cannot be explained by common method variance alone.

Longitudinal research

Many of the individual studies summarized in the meta-
analyses relied on employees’ perceptions of job stressors and
often used cross-sectional designs. Accordingly, these findings do
not allow any conclusions about causality. Cross-sectional
correlations between job stressors and strain indicators may be
attributed to various underlying causal patterns such as job
stressors causing change in strain symptoms, strain symptoms
causing changes in job stressors, and third variables explaining the
empirical association between job stressors and strain symptoms
(Zapf, Dormann, & Freise, 1996). Meta-analyses of longitudinal
studies, however, show that job stressors indeed predict strain
indicators such as physical symptoms (Ford et al., 2014; Nixon,
Mazzola, Bauer, Krueger, & Spector, 2011), psychological strain
symptoms (Ford et al., 2014), and poor mental health (Nielsen &
Einarsen, 2012), even when adjusting for the baseline level of the
strain indicator (Ford et al., 2014; Lang et al., 2012). In addition, job
stressors in combination with other adverse circumstances such as
low job control (Madsen et al., 2017) or low rewards (Rugulies,
Aust, & Madsen, 2017) are associated with depressive symptoms
over time. Importantly, studies found that job stressors predicted
change in strain symptoms, even when controlling for baseline
levels of strain indicators and for trait negative affectivity
(Sonnentag, Binnewies, & Mojza, 2010) or for baseline levels of
strain indicators and for social desirability (Nahum-Shani &
Bamberger, 2011).

Meta-analyses that have addressed the reverse causal pathway
from strain indicators to job stressors also revealed that persons
with higher physical or psychological strain symptoms at baseline
reported an increase in job stressors over time (Ford et al., 2014;
Nielsen & Einarsen, 2012). These findings suggest that not only job
stressors impair health and well-being over time, but that also poor
health and well-being make it more likely to experience a higher
degree of job stressors over time, resulting in reciprocal relation-
ships between job stressors on the one hand and poor health and
well-being on the other hand.

Day-level research

Daily survey studies provide a more nuanced picture of how
job stressors unfold their impact during the workday. These
studies typically assess day-specific job stressors and strain
indicators every day over a period of one or two workweeks. The
studies show that on days when employees experience a higher
level of job stressors than they normally do, they respond with
negative affective reactions such as negative activation or fatigue
(Pindek, Arvan, & Spector, 2018). For instance, research showed
that day-specific job demands (Rodell & Judge, 2009), day-specific
hindrances (e.g., organizational constraints; Sonnentag & Starzyk,
2015), and day-specific interpersonal stressors (e.g., customer
mistreatment; Liu et al., 2017) predict negative affective states
over the course of the workday. Overall, this research shows that
when employees are facing job stressors, their strain levels
increase and their affective states are impaired rather quickly. A
recent meta-analysis based on a total of 55 samples revealed that
the correlations between stressors and strains tended to be
stronger when strains were assessed some time after job stressors
had been measured than when job stressors and strains were
assessed concurrently (Pindek et al., 2018), thus arguing against
the possibility that perceptions of job stressors are just a
reflection of a high day-specific strain level. This meta-analysis
did not identify any differences in within-person effect sizes
between different kinds or stressors. Also, the differences in
within-person effect sizes of various affective and physical strain
indicators were negligible. Finally, studies not just looked at
negative indicators of stain (e.g., anger, fatigue), but also included
positive affective states as potential consequences of day-specific
job demands. This research showed that job stressors such as day-
specific time pressure and day-specific workload were associated
with attentiveness as a positive affective state (Rodell & Judge,
2009), feelings of vigor and the experience of engagement
(Garrick, Mak, Cathcart, Winwood, Bakker, & Lushington, 2014;
Petrou, Demerouti, Peeters, Schaufeli, & Hetland, 2012), whereas
hindrance stressors were not (Sonnentag, Mojza, Demerouti, &
Bakker, 2012). Most probably, high demands can have an
energizing component – particularly when looking at shorter-
term processes occurring at the day level.

Summary

There is clear evidence that job stressors are related to poor
well-being, with long work hours and physical demands showing
smaller effect sizes than other types of stressors. Cross-sectionally,
associations between job stressors and physical symptoms are
relatively small. In longitudinal studies, however, differences in the
effect sizes for psychological and physiological strain indicators
tend to disappear: job stressors show small – albeit significant –

lagged relationship with both psychological and physiological
indicators of poor well-being (Ford et al., 2014). At the day level,
persons react rather quickly to job stressors and show elevated
strain symptoms. These primary symptoms, however, are relative-
ly short lived and fluctuate from day to day. Over time, however,
these primary symptoms may accumulate and result in more
persistent impairments of well-being (Ganster & Rosen, 2013).

Recovery and well-being

Recovery processes are essential for individual well-being. With
respect to recovery-enhancing processes during waking time,
research has differentiated between specific recovery activities
and recovery experiences that may occur during many different
activities (Sonnentag & Fritz, 2007). Recovery activities refer to
what people are doing during their leisure time (e.g., physical
exercise, reading poems); recovery experiences refer to what
people are experiencing while performing the activities (e.g.,
psychological detachment from work while exercising or relaxa-
tion while reading poems). In addition, sleep is important for
recovery (Fritz & Crain, 2016). In this section, I will summarize
research on psychological detachment from work as a crucial
recovery experience, physical exercise as an effective recovery
activity, and the role of sleep, discussing each of their associations
with individual well-being.
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Psychological detachment from work as an important recovery
experience

Sonnentag and Fritz (2007) described psychological detach-
ment, relaxation, mastery, and control as four distinct recovery
experiences that may help employees to unwind from stressors
experienced on the job. Over the years, psychological detachment
from work during nonwork time received most research attention
and was found to be a particularly important recovery experience
(Bennett et al., 2018). Psychological detachment from work refers
to “an individual’s sense of being away from the work situation“
(Etzion, Eden, & Lapidot, 1998, p. 579) and implies not only
refraining from performing job-related tasks, but also mentally
disconnecting from the job during nonwork time. Although the
content from which one disconnects during psychological
detachment from work may not necessarily be negative or
troublesome, lack of detachment correlates with negative
thoughts about work (Meier, Cho, & Dumani, 2016), suggesting
that when people do not detach from work they are mainly
occupied with negative work-related thoughts.

Empirical studies show that psychological detachment from
workduring nonwork timeisassociatedwith goodwell-being.Meta-
analyses reported observed correlations between psychological
detachment and indicators of poor well-being (i.e., exhaustion,
physical discomfort, fatigue) ranging between r = �.23 and r = �.42
(Bennett et al., 2018; Wendsche & Lohmann-Haislah, 2017).
Interestingly, the observed correlation with vigor as an indicator
of energetic well-being is somewhat smaller in size (r = .12; Bennett
et al., 2018), suggesting that psychological detachment might be
powerful in preventing negative states, but might be less effective in
promoting positive, energetic states. Unsurprisingly, the overall
effect sizes were larger for cross-sectional designs than for
longitudinal or diary designs (Wendsche & Lohmann-Haislah,
2017). It is important to note that the empirical associations
between lack of detachment and poor well-being cannot be solely
attributed to common method variance. For instance, studies that
assessed either well-being (Fritz, Yankelevich, Zarubin, & Barger,
2010) or psychological detachment (Sonnentag, Kuttler, & Fritz,
2010) with reports from others continued to find significant
associations between low detachment and impaired well-being.

Longitudinal evidence about longer-term well-being outcomes
of detachment from work is mixed. Some studies found that lack of
detachment predicted a decrease in well-being over time
(Söderström, Jeding, Ekstedt, Perski, & Akerstedt, 2012; Sianoja,
Kinnunen, Mäkikangas, & Tolvanen, 2018; Sonnentag, Binnewies
et al., 2010), while other research did not (Kinnunen & Feldt, 2013;
Sonnentag, Arbeus, Mahn, & Fritz, 2014). Possibly, longer-term
outcomes of lack of detachment are contingent on additional
factors such as specific job characteristics or individual differences.
In addition, there might be reciprocal relationships between
detachment from work and well-being. Lack of detachment might
not only impair well-being; poor well-being (e.g., high exhaustion)
might make it more difficult to find mental distance from work
resulting in low levels of psychological detachment (Sonnentag
et al., 2014).

Diary studies found that lack of detachment from work during
the evening was related to a low level of positive emotions in the
evening (Rodríguez-Muñoz, Sanz-Vergel, Antino, Demerouti, &
Bakker, 2018), high evening strain (Debrot, Siegler, Klumb, &
Schoebi, 2018), evening energetic depletion (Germeys & De Gieter,
2018) and other negative states at bedtime (Garrosa-Hernández,
Carmona-Cobo, Ladstätter, Blanco, & Cooper-Thomas, 2013;
Sonnentag & Lischetzke, 2018) and during the next morning
(Sonnentag, Binnewies, & Mojza, 2008), even when controlling for
previous negative states (Garrosa-Hernández et al., 2013; Son-
nentag et al., 2008; Sonnentag & Lischetzke, 2018). Other diary
studies did not find direct associations between lack of detachment
and negative states at bedtime (Haun, Nübold, & Bauer, 2018) or
during the next morning (Park, Fritz, & Jex, 2018). The benefits of
detachment, however, became more evident on days when
employees had experienced a high level of distress at their jobs
(Park et al., 2018). Thus, psychological detachment from work
seems to be particularly helpful after having experienced stressful
days at work.

Physical exercise as an effective recovery activity

Physical exercise does not only have health benefits (Rhodes,
Janssen, Bredin, Warburton, & Bauman, 2017), but also plays an
important role in the context of recovery from job stressors.
Evidence comes from experimental studies with students and
other samples in which researchers compared affective states of an
exercise group with a control group that did not engage in physical
exercise and from studies that compared pre-exercise affect with
post-exercise affect. Overall, aerobic exercise resulted in an
immediate increase in activated positive affect with a corrected
effect size of d = .47 (Reed & Ones, 2006). Similarly, aerobic exercise
was found to be associated with various indicators of increased
positive well-being and decreased psychological distress (Elking-
ton, Cassar, Nelson, & Levinger, 2017). These benefits of physical
exercise seem to be due to both neurophysiological (e.g.,
endocrinological) and psychological processes (e.g., positive self-
perceptions; Biddle & Mutrie, 2008; Sonstroem & Morgan, 1989;
Wegner et al., 2014).

Importantly, the benefits of acute physical exercise are not only
found in research conducted in laboratory settings, but also
become evident in people’s daily life (Kanning, Ebner-Priemer, &
Schlicht, 2013; Liao, Shonkoff, & Dunton, 2015; Wiese, Kuykendall,
& Tay, 2018). Daily-survey studies with employee samples showed
that engagement in physical exercise is associated with activated
positive states (e.g., high positive affect, vigor), even when
controlling for pre-exercise positive states, suggesting that
physical exercise is associated with an increase in positive states
(Feuerhahn, Sonnentag, & Woll, 2014; Jeckel & Sudeck, 2017;
Oerlemans & Bakker, 2014).

Moreover, physical activity is not only directly related to
subsequent affect, but may also alleviate the strain response to a
stressor. For instance, a large-scale diary study demonstrated that,
on days when study participants were physically more active they
showed a smaller increase in negative affect during stressful days
than when they were less active (Puterman, Weiss, Beauchamp,
Mogle, & Almeida, 2017).

In addition to research that has examined the immediate
affective benefits of physical exercise, studies have revealed that
regular physical exercise is related to psychological well-being
over longer periods of time. More specifically, meta-analytical
evidence summarizing intervention research demonstrates that
people who exercise regularly have a higher level of positive
activated affect than control groups (d = .51), whereas the differ-
ences in positive affect before the onset of the exercise program
were negligible (Reed & Buck, 2009). Moreover, meta-analytical
research documented that exercise interventions are associated
with reduced anxiety levels and reduced levels of depressive
symptoms (Conn, 2010a, 2010b; Rebar et al., 2015). In a large-scale
study with Israeli employees, Toker and Biron (2012) showed that
physical activity attenuated the health-impairment process of
employees who suffered from burnout and depression. While an
increase in burnout over several years predicted a subsequent
increase in depressive symptoms for employees who were not
physically active, the association between increase in burnout and
increase in depressive symptoms was attenuated by high levels of
physical exercise.
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Sleep

Sleep is essential for human health and well-being. Although
the ultimate function of sleep is still the subject of a lively debate,
sleep seems to enable important restorative processes in humans
and other mammals (Borbély, Daan, Wirz-Justice, & Deboer, 2016;
Krueger, Frank, Wisor, & Roy, 2016). Research in the organizational
context has shown that good sleep has the potential to counteract
self-regulatory and performance deficits that occur as a conse-
quence of preceding strain processes (Barnes, 2012). Numerous
studies have shown that sleep quality and sleep quantity are
related to indicators of psychological and physical well-being. A
meta-analysis reported observed correlations between sleep
quality and symptoms such as anxiety, depression, fatigue, and
general strain that range between r = �.29 and r = �.48, and that
correlations corrected for artefacts range between rho = �.31 and
rho = �.54. Observed correlations between sleep quantity and
these psychological symptoms range between r = �.11 and r = �.23,
and correlations corrected for artefacts range between rho = �.14
and rho = �.24 (Litwiller, Snyder, Taylor, & Steele, 2017). Usually,
these studies assessed sleep by self-report measures, but more
recently actigraphy technology provides a more objective way to
assess indicators of sleep quality and quantity (Ganster, Crain, &
Brossoit, 2018; Sadeh, 2011).

Of course, the correlational findings reported by Litwiller et al.
(2017) do not necessarily imply that poor sleep is the cause of poor
well-being, because sleep problems often are a consequence or by-
product of poor psychological well-being (Sivertsen et al., 2012).
Longitudinal research, however, suggests that poor sleep contrib-
utes to an increase in job-related strain symptoms over time. For
instance, in a prospective study, Armon, Shirom, Shapira, and
Melamed (2008) found that insomnia predicted burnout symp-
toms 18 months later. Söderström et al. (2012) reported that sleep
duration of less than six hours per night predicted the develop-
ment of clinical burnout over a two-year time period. Jansson-
Fröjmark and Lindblom (2010), however, reported that insomnia
did not predict the onset of exhaustion symptoms over a one-year
time period. When employees, however, were already exhausted,
insomnia predicted the persistence of exhaustion systems over the
one-year time period, suggesting that poor sleep prevents people
to recover from job-related strain symptoms. A large-scale multi-
wave study with more than 2000 participants from the Swedish
Longitudinal Occupational Survey of Health showed that sleep
disturbances predicted an increase in depressive symptoms two
years later (Magnusson Hanson, Chungkham, Åkerstedt, & West-
erlund, 2014). Meta-analytical evidence suggests that persons who
experience insomnia have a more than two-fold risk of developing
depression than persons who sleep well (Baglioni et al., 2011; Li,
Wu, Gan, Qu, & Lu, 2016). Overall, good sleep is a protective factor
that helps to reduce the risk of impaired well-being.

Importantly, good sleep is not only crucial for long-term health
and well-being, but is associated with shorter-term benefits as
well. Experimental research documented a dramatic detrimental
effect of sleep deprivation on mood (Goldstein & Walker, 2014;
Pilcher & Huffcutt, 1996). Moreover, sleep deprivation leads to a
lower threshold for perceiving stress when facing demands
(Minkel et al., 2012). In addition, fluctuations in sleep during
people’s daily life are associated with fluctuations in positive and
negative affective states. Particularly for subjective sleep quality,
there is consistent evidence that good sleep quality is associated
with increased levels of positive affect and low levels of negative
affect (Scott & Judge, 2006; Sin et al., 2017; for a review, Konjarski,
Murray, Lee, & Jackson, 2018). Sleep duration was found to be
associated with high subsequent positive affect and low subse-
quent negative affect in some studies, but not in others (Konjarski
et al., 2018).
Summary

To sum up, psychological detachment from work, physical
exercise, and good sleep are important for recovery and related to
favorable well-being outcomes. Physical exercise and good sleep
show both short-term and longer-term associations with both
positive and negative indicators of well-being. With respect to
psychological detachment from work, the (negative) associations
with indicators of poor well-being are stronger than the (positive)
associations with indicators of positive well-being, suggesting that
detachment alone is not sufficient for promoting positive states.
Although systematic research on interaction effects is still in its
infancy, it seems that recovery processes are particularly beneficial
when job stressors are high (Park et al., 2018; Puterman et al.,
2017).

The recovery paradox

Research summarized so far shows that the exposure to job
stressors is associated with poor well-being, both at the day level
and over longer periods of time. In addition, specific recovery
experiences (i.e., psychological detachment from work), specific
recovery activities (i.e., physical exercise), and sleep are associated
with improved well-being. Accordingly, initiating processes that
foster recovery is a promising approach for counteracting the
negative effects of job stressors. Thus, from a rational perspective,
individuals should prioritize recovery when being exposed to job
stressors. The notion that recovery should be beneficial when
facing a high level of job stressors is also reflected in research on
the relationship between job stressors and need for recovery. Need
for recovery is the subjectively experienced urge to recuperate
from the effort spent at work (van Veldhoven & Broersen, 2003). It
is characterized by “temporary feelings of overload, irritability,
social withdrawal, lack of energy for new effort, and reduced
performance” (p. i3). High job stressors, particularly high job
demands are associated with a high need for recovery (Rivkin,
Diestel, & Schmidt, 2015; Siltaloppi, Kinnunen, & Feldt, 2009;
Sluiter, Frings-Dresen, van der Beek, & Meijman, 2001), most
probably because these stressors are experienced as exhausting
(Xanthopoulou, Bakker, Oerlemans, & Koszucka, 2018).

Although the exposure to job stressors makes recovery
necessary in an objective way and increases people’s subjective
need for recovery, empirical evidence however suggests that job
stressors are not associated with a higher – but a lower – likelihood
of recovery-enhancing processes: When people experience a high
level of job stressors, they tend to detach less from their jobs
during nonwork time (Wendsche & Lohmann-Haislah, 2017;
Bennett et al., 2018), they engage less in physical activity
(Stults-Kolehmainen & Sinha, 2014), and their sleep quality is
impaired (Litwiller et al., 2017; Nixon et al., 2011). This overall
picture of high job stressors, high need for recovery, and a low
actual propensity to recover refers to a paradoxical situation. I call
this tension between the necessity to recover when job stressors
are high and the reduced likelihood to actually recover under these
circumstances the “recovery paradox”.

In this section, I will review empirical evidence that recovery-
enhancing processes become less likely when job stressors are
high. I will discuss possible mechanisms underlying this recovery
paradox, and will discuss factors that may attenuate the recovery
paradox.

Stressors and recovery

Despite the need to recover well when facing job stressors,
recovery-enhancing processes tend to suffer when job stressors are
high. Empirical studies using diverse study designs show that this
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applies to psychological detachment from work as a crucial
recovery experience, physical exercise as an important recovery
activity, as well as sleep as a fundamental physiological recovery
process.

Stressors and psychological detachment from work
Empirical evidence accumulated during the past ten to fifteen

years suggests that job stressors impede the detachment process.
Meta-analytical evidence mainly based on cross-sectional research
revealed a correlation of r = �.25 between a composite measure of
job stressors and psychological detachment from work during
nonwork time (Wendsche & Lohmann-Haislah, 2017). The negative
correlation between stressors and detachment is stronger for
challenge demands (Bennett et al., 2018) such as quantitative
demands (r = �.28; Wendsche & Lohmann-Haislah, 2017) than for
hindrance demands (r = �.18, rho = �.21; Bennett et al., 2018), with
non-overlapping 95% confidence intervals for challenge versus
hindrance stressors (Bennett et al., 2018). For social conflicts,
Wendsche and Lohmann-Haislah (2017) reported an effect size of
r = �.25. As job resources only show very small correlations with
detachment of r = .03 (Bennett et al., 2018) and r = .10 (Wendsche &
Lohmann-Haislah, 2017), respectively, it seems that it is not the
work situation as a whole that matters for a person’s degree of
psychological detachment from work during nonwork time. Job
stressors and particularly challenge stressors, such as a general
high level of workload and time pressure, as well as interpersonal
stressors such as social conflicts, seem to be crucial job factors that
make psychological detachment from work difficult.

Longitudinal research suggests that specific job stressors are
not only cross-sectionally correlated to poor detachment, but that
they indeed might reduce detachment from work over time. Using
data from a survey study with a time lag of one year, Kinnunen and
Feldt (2013) found that high job demands (i.e., time pressure,
decision-making demands, long work hours) predicted a decrease
in psychological detachment over time. Furthermore, a five-wave
short-term longitudinal study with time lags of two months
between the measurement points showed that a high workload at
time t predicted a low level of psychological detachment from
work at time t + 1 (controlling for the detachment level at time t;
Meier & Cho, 2018). This study found no evidence for reverse
causation; that is, low detachment predicting an increase in
workload. Moreover, workplace incivility at time t did not predict
detachment at time t + 1 when controlling for detachment at time
t. Using more sophisticated designs, these two longitudinal studies
are in line with the mostly cross-sectional evidence summarized in
meta-analyses (Bennett et al., 2018; Wendsche & Lohmann-
Haislah, 2017) that show particularly high quantitative demands
to be detrimental for psychological detachment from work.

Day-level studies showed that on days when people experience
high stress during the workday they are less likely to detach from
work at night (Debrot et al., 2018). When examining specific types
of stressors, day-level within-person findings tend to differ from
between-person findings. Although quantitative job demands such
as day-specific workload or day-specific time pressure have rarely
been studied as predictors of day-specific detachment from work,
in the few day-level studies that did address these quantitative job
demands, such as time pressure, these stressors showed no
bivariate association with psychological detachment (Haun et al.,
2018; Sonnentag & Bayer, 2005). Other day-specific stressors such
as negative work events (Bono, Glomb, Shen, Kim, & Koch, 2013),
high self-control demands (Germeys & De Gieter, 2018), and
interpersonal stressors such as bullying and interpersonal conflicts
(Rodríguez-Muñoz, Antino, & Sanz-Vergel, 2017; Volmer, Bin-
newies, Sonnentag, & Niessen, 2012), however, have been
associated with low levels of psychological detachment from
work during evening hours. Thus, from the available evidence it
seems that high quantitative job demands during the workday may
not impede detachment from work, but hindrance stressors that
threaten goal process and consume self-regulatory resources as
well as interpersonal stressors may be more detrimental for
psychological detachment.

Stressors and physical exercise
Studies in various academic fields have addressed the questions

of if and how the exposure to stressors at work are associated with
physical activity during nonwork time. Overall, people who are
exposed to stressors tend to be less physically active (Stults-
Kolehmainen & Sinha, 2014). More specifically, research with large
cohort studies showed that employees working in high-strain jobs
(i.e., high job demands and low job control) engaged less in
physical exercise than employees working in jobs with more
favorable conditions (low demands and high control), also when
controlling for individual-difference variables such as gender, age,
and socio-economic status (Fransson et al., 2012; Oshio, Tsutsumi,
& Inoue, 2016). Interestingly, when using time-lagged data,
Fransson et al. (2012) found that people who were initially
physically active became less physically active over time when they
worked in high-strain or passive jobs (i.e., low job demands and
low job control) than when they worked in low-strain jobs (i.e., low
job demands and high job control). Thus, for staying physically
active, job control seems to matter more than job demands,
possibly because job control enhances feelings of self-determina-
tion that in turn helps with physical exercise (Häusser & Mojzisch,
2017).

A few studies have looked at the association between job
stressors and physical activities at the within-person level and
examined if employees tend to exercise during times when they
experience more job stressors. Obviously, working long hours on a
day was associated with the tendency to exercise less on that
specific day (Jones, O’Connor, Conner, McMillan, & Ferguson, 2007;
Nägel, Sonnentag, & Kühnel, 2015). The picture for other job
stressors, however, is mixed. Whereas Steptoe, Lipsey, and Wardle
(1998) did not find any differences in exercise behavior when
comparing more stressful with less stressful weeks, Sonnentag and
Jelden (2009) reported that employees exercised less on days when
they faced a high level of situational constraints. Experiencing time
pressure or role ambiguity, however, was not associated with less
exercise behavior. It seems that particularly physically active
people do not exercise less when facing stressors (Nägel et al.,
2015); they may even use exercise as a coping behavior (Stults-
Kolehmainen & Sinha, 2014).

Stressors and sleep
When experiencing job stressors, sleep is particularly impor-

tant. However, empirical research provides evidence that job
stressors are negatively related to good sleep. Meta-analyses based
on predominantly cross-sectional studies showed small, but
significant observed correlations between workload and sleep
disturbances of r = .14 (Nixon et al., 2011) and between workload
and sleep quality of r = �.15 (Litwiller et al., 2017), respectively
(rho = �.16; Litwiller et al., 2017). The observed correlation
between workload and sleep quantity was r = �.10 (rho = �.11;
Litwiller et al., 2017). Meta-analytical observed correlations
between other stressors (interpersonal conflicts, organizational
constraints, role conflict) and sleep disturbances were r = .22, r = .17,
and r = .13, respectively (Nixon et al., 2011). Role ambiguity was not
significantly related to sleep disturbances (r = .04; Nixon et al.,
2011).

While this cross-sectional evidence cannot rule out the
interpretation that poor sleep leads to the perception of more
intense job stressors, longitudinal studies are better able to address
the underlying causal patterns. Two systematic literature reviews
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summarizing longitudinal research on job stressors and sleep
concluded that high job demands are associated with an increase
in sleep problems over time (Linton et al., 2015; Van Laethem,
Beckers, Kompier, Dijksterhuis, & Geurts, 2013). A similar picture of
high job demands predicting an increase in sleep problems also
emerged in more recent studies not yet included in the systematic
literature reviews (Magnusson Hanson et al., 2014). The rather
consistent evidence supporting a causal path from job demands to
poor sleep, however, does not rule out the possibility of a more
complex reciprocal pattern between job stressors and sleep
problems (Törnroos et al., 2017).

Findings from day-level studies examining if stressors experi-
enced on the day at work are associated with sleep during the
subsequent night are mixed. It seems that interpersonal stressors
such as interpersonal conflicts (Brisette & Cohen, 2002) or social
exclusion (Pereira, Meier, & Elfering, 2013) as well as stressors that
threaten a person’s self-esteem (Pereira, Semmer, & Elfering, 2014)
increase the likelihood of sleep disturbances. Stressors referring to
quantitative overload (Jones & Fletcher, 1996; Pereira et al., 2014)
or overall stressfulness of the day (Sin et al., 2017) are not
substantially related to subsequent sleep. Thus, at the day level,
interpersonal and self-relevant stressors seem to be more
influential when it comes to sleep than are other stressors such
as high quantitative job demands.

Summary
Overall, empirical studies have revealed that job stressors are

associated with impaired recovery processes. Interestingly, the
relevance of different types of stressors seems to vary somewhat
across various study designs and the temporal patterns they strive
to capture. Whereas cross-sectional studies found correlations
between various types of job stressors and recovery-enhancing
processes, with only small differences between the various types of
job stressors (e.g., Bennett et al., 2018; Nixon et al., 2011),
longitudinal studies highlight the importance of high quantitative
job demands (Kinnunen & Feldt, 2013; Magnusson Hanson et al.,
2014; Meier & Cho, 2018; Oshio et al., 2016), sometimes in
combination with low job control (Fransson et al., 2012; Oshio
et al., 2016), suggesting that high quantitative job demands may
undermine recovery over longer periods of time. When it comes to
day-level processes, quantitative demands seem to play a minor
role (Haun et al., 2018; Payne, Jones, & Harris, 2010; Pereira et al.,
2014; Sonnentag & Jelden, 2009) – except the obvious result that
long work hours reduce the likelihood of engaging in physical
activity (Jones et al., 2007). Hindrance stressors that deplete self-
regulatory resources (Germeys & De Gieter, 2018; Häusser &
Mojzisch, 2017; Sonnentag & Jelden, 2009) as well as interpersonal
stressors (Pereira et al., 2014; Rodríguez-Muñoz et al., 2017) seem
to be more relevant when it comes to day-specific problems with
psychological detachment from work, physical exercise, and sleep.

Mechanisms explaining the recovery paradox

How can one explain that people detach less from work during
nonwork time, engage less in physical exercise, and experience
poorer sleep quality when being exposed to job stressors –

regardless of the fact that they have a higher need for recovery
and that their well-being would likely increase if they experi-
enced psychological detachment, were physically more active,
and had a good sleep quality? This paradoxical tension between
job stressors and recovery can be explained by several mecha-
nisms: high negative activation, depletion of energetic resources,
and constant connectivity to work caused by job stressors, as well
as individual and organizational factors that influence both job
stressors (and the perception thereof) and recovery-enhancing
processes.
Negative activation (high state negative affect)
High negative activation is a crucial factor that can undermine

recovery processes when job stressors are high. Facing job
stressors is associated with negative arousal and is reflected in
negative affective states such as irritation, tension, anger or
irritation (Hoppe, 2011; Kabat-Farr, Cortina, & Marchiondo, 2018;
Sanchez & Brock, 1996). These affective states make recovery
processes more difficult, particularly via low psychological
detachment from work and a lack of restorative sleep.

The reduced likelihood to detach from work when experiencing
negative activation can be explained by the mood-congruency
hypothesis (Bower, 1981; Judge & Ilies, 2004). More specifically,
being in a negative affective state makes negative cognitions more
accessible in memory. For instance, when job stressors have
elicited anger, one is more likely to continue thinking about
negative features of the job, contributing to a low level of
psychological detachment from work (Sonnentag & Fritz, 2015).
Although this assumed association between negative activation
and lack of detachment has not received much research attention
to date (Sonnentag & Lischetzke, 2018), studies on rumination
demonstrate that high negative state affect indeed predicts
rumination (Pavani, Le Vigouroux, Kop, Congard, & Dauvier,
2016; Wiese, Heidemeier, Burk, & Freund, 2017). Thus, when
negative activation is high, it is more difficult to gain mental
distance to negative events experienced at work.

Negative activation matters for sleep as well. Negative affective
states such as irritation, tension or anger are characterized by high
arousal that has a detrimental impact on sleep (Riemann et al.,
2010). For instance, Brisette and Cohen (2002) showed that
negative state affect predicted increased sleep disturbance during
the subsequent night, partially mediating the relationship between
interpersonal conflict and sleep disturbance. In a daily-survey
study with bus drivers, Wagner, Barnes, and Scott (2014) found
that anxiety experienced at the end of the work shift predicted
insomnia during the subsequent night. Slavish et al. (2018)
reported that a person’s average level of negative affect, as well
as the day-specific level of negative affect, predicted poor sleep
quality and difficulty falling asleep.

Sin et al. (2017), however, found no evidence for high negative
day-specific affect predicting poor sleep during the subsequent
night. Thus, it might not be the negative affect alone that impairs
sleep, but specific negative cognitions that often occur in
connection to negative affect. In particular, persons who tend
to ruminate about their work report sleep problems (Demsky,
Fritz, Hammer, & Black, 2018; Querstret & Cropley, 2012). Day-
level studies suggest that worry and rumination about work have
a rather immediate impact on sleep: On days when people worry
or ruminate in a negative way they have lower sleep quality
(Flaxman et al., 2018; Slavish et al., 2018). It seems to be the
negative valence that impairs sleep (Loft & Cameron, 2014),
positive thinking about work appears unrelated to sleep (Flaxman
et al., 2018).

When it comes to negative activation and physical exercise,
findings are somewhat mixed (Jones et al., 2007; Jones, Taylor, Liao,
Intille, & Dunton, 2017; Schwerdtfeger, Eberhardt, Chmitorz, &
Schaller, 2010). Possibly, the arousal aspect of negative activated
affect increases the likelihood to be more active, whereas the
negatively-valenced mood reduces the positive expectations
typically associated with the initiation of physical activity, leading
to inconsistent findings. In addition, individual differences could
play an important role here (Stavrakakis et al., 2015) because some
people might use physical activities as a means to cope with
negative activated affect. Thus, increased state negative activated
affect probably is not the core mediator that links job stressors to
reduced level of physical exercise. Possibly, the decrease in positive
affect, that may occur when experiencing job stressors (Tadi�c,
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Bakker, & Oerlemans, 2015), undermines engagement in physical
exercise (Liao et al., 2015).

Depletion of energetic resources
In addition to negative activation that might impede recovery,

depletion of energetic resources resulting from job stressors may
also hinder effective recovery. Depletion of energetic resources
becomes evident in the subjective experience of exhaustion and
fatigue (Zohar, Tzischinski, & Epstein, 2003) and in problems
sustaining self-control processes (Lian, Yam, Ferris, & Brown,
2017). Experiencing job stressors is associated with increased
levels of exhaustion and fatigue, both when looking at longer-term
processes unfolding over months and years (Dicke, Stebner,
Linninger, Kunter, & Leutner, 2018) and when addressing
shorter-term day-level fluctuations (Zohar et al., 2003). Depletion
of energetic resources caused by job stressors should be
particularly relevant for physical exercise, but might also play a
role for psychological detachment from work and for sleep.

The link between depletion of energetic resources and failure to
engage in physical exercise seems obvious. Because physical
exercise requires effort investment, it is more difficult to initiate
and maintain physical activity when energetic resources are
already depleted. Using both self-report and objective actigraphy
data in a daily-diary study, Niermann, Herrmann, van Haaren, van
Kann, and Woll (2016) reported that high levels of fatigue and low
levels of vigor in the afternoon predicted a reduced likelihood to
engage in physical activity after work. Similarly, Schöndube,
Bertrams, Sudeck, and Fuchs (2017) demonstrated that depletion
of self-regulatory resources negatively predicted the amount of
time spent in physical exercise. Dunton, Atienza, Castro, and King
(2009, page 251), however, found that not fatigue per se, but the
lack of confidence to be able to engage in effortful physical activity
predicted actual physical activity. Possibly, depletion of energetic
resources had reduced the confidence to succeed in effortful
physical activity.

Although people with rather depleted energetic resources can
be physically active when supported adequately (Lindegård,
Jonsdottir, Börjesson, Lindwall, & Gerber, 2015), physical activity
and their short-term effects might be more aversive for them. For
instance, muscular recovery seems to be impaired in people
experiencing chronic stress (Stults-Kolehmainen, Bartholomew, &
Sinha, 2014), contributing to sensations of pain after having
engaged in physical activity. Thus, physical activities might be less
rewarding when energy resources are already depleted, leading to
a decrease in overall physical activity over time (Liao, Chou, Huh,
Leventhal, & Dunton, 2017). In fact, de Vries et al. (2016) examined
work-related exhaustion and time spent on physical leisure
activity in a large sample of Dutch employees and found that
exhaustion predicted a decrease in the amount of physical activity
one year later. Isoard-Gautheur, Scotto-di-Luzio, and Ginoux, and
Sarrazin (2018) reported a similar finding over a time lag of two
months.

Though depletion of energetic resources will be most important
for physical exercise as an important recovery activity, it might also
play a role in psychological detachment. When energetic resources
are depleted it will be more difficult to control one’s thought
processes and emotional reactions to events happening during the
day. Accordingly, when being exhausted one will be less successful
in directing his or her cognitions away from work and in stopping
ruminative thoughts. Thus, psychological detachment from work
tends to be impaired (Germeys & De Gieter, 2018).

Depletion of energetic resources is a consequence of poor sleep
(Christian & Ellis, 2011), and it seems obvious that when people are
fatigued and exhausted they want to sleep. However, depletion of
energetic resources may also impair sleep, particularly through
behaviors that impede a good sleep. Sleep benefits from so-called
sleep hygiene behaviors such as refraining from consuming
caffeinated or alcoholic beverages, using specific electronic devices
(e.g., smartphones and tablet computers) or watching TV (Lanaj,
Johnson, & Barnes, 2014). When being exhausted and when self-
regulatory resources are depleted, it might be difficult to refrain
from these sleep-debilitating behaviors because they require
response inhibition – a reaction that is impeded when self-
regulatory resources are depleted (Diamond, 2013).

Currently, self-control processes are intensely debated (Friese,
Loschelder, Gieseler, Frankenbach, & Inzlicht, in press). Future
studies may want to address the question of whether the failure to
initiate and maintain self-control in the context of recovery is only
a consequence of limited self-control resources or if it can be
explained by a lack of motivation as well (Inzlicht & Schmeichel,
2012).

Constant technological connectivity to work1

The nature of work is changing and the boundaries between
people’s work and nonwork lives have become more and more
permeable. By using mobile devices and other job-related
technologies, people stay permanently connected to their jobs,
even when being at home and/or spending leisure time with
friends and family (Ferguson et al., 2016) This “constant
connectivity” (Mazmanian, 2013, p. 1225) may threaten recovery
processes in a substantive way. Empirical studies have shown that
using job-related communication technology at home is associated
with low levels of psychological detachment from work, both at the
person level (Park, Fritz, & Jex, 2011) and at the day level (Derks,
van Mierlo, & Schmitz, 2014; Van Laethem, Van Vianen, & Derks,
2018). Even when not actually working, but when just having to be
available for eventual work duties, psychological detachment from
work seems to be harmed (Dettmers, 2017; Mellner, 2016).
Moreover, using mobile technology and responding to job-related
email during the evening impairs sleep (Braukmann, Schmitt,
9Duranová, & Ohly, 2018; Lanaj et al., 2014). Taken together, staying
connected to work during nonwork time seems to undermine
processes that are important for recovery, mainly psychological
detachment from work and sleep.

Of course, there are multiple reasons why people stay
technologically connected to work during nonwork time. High
job stressors constitute a likely reason for staying online. When
facing high job stressors, particularly high job demands, people
may feel that they need to spend more time and effort on work,
resulting in an escalation of commitment (Staw, 1981). According-
ly, it is more likely that people in stressful jobs continue to work
beyond formal work hours (Braukmann et al., 2018) and that they
also turn to their mobile devices to get some additional work done
(Barber & Santuzzi, 2015; Gadeyne, Verbruggen, Delanoeije, & De
Cooman, 2018). Similarly, also in job situations characterized by
high uncertainty, employees may check their smartphones at a
higher rate. Thus, using mobile devices during nonwork time and
continuing working constitutes a behavioral pathway that links
high job stressors with low psychological detachment from work
and poor sleep.

Explanations referring to third variables
In addition to negative activation, depletion of energetic

resources, and constant connectivity that constitute a possible
link between job stressors and failure to take advantage of
recovery-enhancing processes, the recovery paradox might be also
explained by organizational and individual factors as common
causes of both high job stressors and lack of recovery.
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With respect to organizational factors, organizational climate may
play a role. For instance, organizational climate emphasizing
productivity and high efficiency (i.e., pressure to produce;
Patterson et al., 2005) while neglecting employee welfare focuses
on performance outcomes at the expense of employee health and
well-being. In such a climate, job stressors will be high and no
attention will be devoted to processes that could enable recovery.
Because of the high performance pressure, employees will
continue thinking about work during nonwork time, will not
allocate time on physical exercise, and their sleep quality may
suffer.

In addition, stable individual-difference factors may also
explain why recovery processes are impaired – although (per-
ceived) job stressors are high. For instance, persons high on
neuroticism or trait negative affectivity will perceive high levels of
job stressors (Spector & O’Connell, 1994) and at the same time will
find it difficult to recover well from work (Hintsanen et al., 2014;
Moreno-Jiménez, Rodrígez-Munoz, Pastor, Sanz-Vergel, & Garrosa,
2009). This interpretation implies that being high on neuroticism
or trait negative affectivity would be the common cause of both
perceived job stressors and poor recovery processes.

Furthermore, individual states experienced on specific days or
during specific weeks may be a reason that lack of recovery occurs
in conjunction with high job stressors. For instance, when “waking
up on the wrong . . . side of the bed” (Rothbard & Wilk, 2011, p.
959) and being in a more negative mood than usual, a person might
perceive a higher level of job stressors, might feel less capable in
dealing with the stressors, and might even end up stimulating
interpersonal conflicts. Negative mood may impair recovery-
enhancing processes as well, particularly psychological detach-
ment from work and sleep. Accordingly, negative mood might be a
third variable underlying the association between high job
stressors and impaired recovery.

Boundary conditions of the recovery paradox

Not everyone will experience the recovery paradox to the same
degree. People who do not react to job stressors with high negative
activation (i.e., high state negative affect), high depletion or
increased technological connectivity to work, will be less likely to
face the recovery paradox. As described above, negative activation
(i.e., high state negative affect) is an important linking mechanism
between the experience of job stressors and a reduced likelihood of
recovery processes, particularly psychological detachment from
work and sleep. Of course, not everyone reacts to job stressors in
the same way. Individual and job factors moderate the association
between job stressors and affective reactions to these stressors.
With respect to individual factors, trait neuroticism and trait
negative affectivity appear to be important. Generally, persons
high on neuroticism and trait negative affectivity focus more on
negative stimuli (Hampson, 2012; Watson & Clark, 1984), have a
more negative perspective on their jobs (Kammeyer-Mueller et al.,
2013), respond more negatively to job stressors and other negative
events (Parkes, 1990; Zautra, Affleck, Tennen, Reich, & Davis, 2005),
and tend to engage more in rumination (Muris, Roelofs, Rassin,
Franken, & Mayer, 2005). Accordingly, persons high in neuroticism
and high trait negative affectivity react more strongly to job
stressors with high negative activation that makes it particularly
difficult for them to detach from work and to sleep well. In
contrast, persons low on neuroticism (i.e., persons high on
emotional stability), are less likely to be affected by job stressors
(Kammeyer-Mueller, Judge, & Scott, 2009), making it easier for
them to initiate and maintain processes that enhance recovery.
Thus, the recovery paradox may be most obvious for persons high
on neuroticism and trait negative affectivity while persons low on
neuroticism and high on positive affectivity will be more able to
avoid it because they will be more able to initiate and maintain
processes that enhance recovery – even when facing a high degree
of stressors at work.

In addition to such individual factors, job factors are also
assumed to moderate the association between job stressors and
negative activation. Particular aspects within the work situation
such as job control should facilitate coping with high stressors (e.g.,
Karasek, 1979), helping to prevent people from reacting to job
stressors with high negative activation, and thereby enabling
recovery processes (Park & Kim, 2018).

Depletion of energetic resources is a second important linking
mechanism between the experience of job stressors and a reduced
likelihood of recovery processes. People who are less likely to react
to job stressors with depletion of energetic resources should be
less negatively affected by high job stressors. Thus, while people
with high chronic exhaustion levels are prone to respond strongly
to work demands (Bakker & Costa, 2014; Trougakos, Beal, Cheng,
Hideg, & Zweig, 2015), people with a high level of energetic
resources may encounter job stressors without becoming easily
depleted. They will be able to benefit from leisure-time activities
that are both demanding and effective (e.g., physical exercise). In
addition, a person’s implicit theory of being able to exert self-
control (Job, Dweck, & Walton, 2010) may counteract the link
between high job stressors and depletion of energetic resources.
Moreover, job factors that reduce the self-control burden at work
(e.g., a climate of authenticity; Grandey, Foo, Groth, & Goodwin,
2012) could work against the depletion of energetic resources
when confronting high job stressors.

Finally, staying technologically connected to work during
nonwork hours is a third mechanism that links high job stressors
to poor recovery. Individual and organizational factors that reduce
constant connectivity and that alleviate its negative impact point
to further boundary conditions of the recovery paradox. Individual
preferences to segment versus integrate various life domains
(Ashforth, Kreiner, & Fugate, 2000) can play an important role here.
Empirical studies have shown that job-related electronic commu-
nications during after-work hours is more strongly related to
negative outcomes for people who prefer to segment work and
nonwork life than it is for people who prefer to integrate these two
life domains (Butts, Becker, & Boswell, 2015). With respect to
organizational factors, norms and expectations to stay technologi-
cally connected to work during after-work hours are important.
Research demonstrated that the outcomes of constant connectivity
are most detrimental when organizational connectivity expect-
ations are high (Derks, van Duin, Tims, & Bakker, 2015) –

particularly when individual integration preferences are low
(Gadeyne et al., 2018). Taken together, the behavioral mechanism
of staying technologically connected to work during nonwork time
should threaten recovery most for people with high segmentation
preferences and people facing high organizational integration
norms and expectations. For them, the recovery paradox will be
most pronounced. People, however, who prefer to integrate work
and nonwork life and who face only weak norms and expectations
to stay connected may be less negatively affected by constant
connectivity, and may be better able to recover even when reacting
to job stressors with job-related technology use during after-work
hours. Accordingly, the recovery paradox may be less evident for
them.

Directions for future research

In this article, I reviewed organizational research on job stress
and recovery, arguing that job stressors and recovery-enhancing
processes are linked in a paradoxical way. This review suggests
several areas of future research. First of all, future research should
address the recovery paradox in greater detail. Moreover, we need
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a deeper understanding of the complexities underlying the basic
processes related to job stressors, recovery, and well-being.
Accordingly, I discuss how to further develop research on the
recovery paradox and how to move forward research on job stress.

Examining the recovery paradox more fully

The concept of the recovery paradox points to the complex
interdependency between job stressors, recovery, and well-being.
Although there is broad empirical evidence for specific compo-
nents of the recovery paradox and its underlying mechanisms, the
interplay between the specific components and mechanisms still
awaits empirical test. Future studies might want to start by
examining the proposed underlying mechanisms (negative acti-
vation, depletion of energetic resources, constant connectivity) as
responses to a broad set of job stressors and as antecedents of poor
recovery processes. It will be important to examine the relative
strength of the three proposed mediating processes and to
consider possible mutually amplifying effects of negative activa-
tion, depletion of energetic resources, and constant connectivity.

It will also important to put more emphasis on studying the
time frame during which the recovery paradox unfolds. The review
of existing empirical research suggests that the negative relation-
ship between job stressors seems to occur both on a day-to-day
basis and over longer periods of time. The specific stressors that
potentially hinder recovery, however, differ between the short-
term and the long-term perspective, with quantitative demands
being more detrimental in the long run, whereas hindrance and
interpersonal stressors seem to undermine recovery at the day
level.

Future research should also address the question of what
organizations and individuals can do to sidestep the recovery
paradox and to foster recovery processes, even when job stressors
are high. There are at least two starting points., the first focusing on
processes happening at work and the second targeting processes
after work is over. With respect to the first point, research should
address methods that help minimize negative reactions such as
negative activation and depletion of energetic resources that are
typical responses to high stressors. For instance, there is increasing
evidence about the benefit of a mindful approach to work (Good
et al., 2016). Being mindful would help to reduce negative
activation as a reaction to job stressors (Fisher, Kerr, & Cunning-
ham, in press). Accordingly, future studies might want to examine
if a reduction of negative activation during work can explain the
benefits of mindfulness practice for recovery (Hülsheger et al.,
2014). Moreover, taking short breaks during the workday counter-
acts the depletion of energetic resources (Fritz, Lam, & Spreitzer,
2011; Zacher, Brailsford, & Parker, 2014). Thus depletion levels at
the end of the workday should be lower (Trougakos, Hideg, Cheng,
& Beal, 2014), even when having faced a high level of job stressors
during the day. Future research should test if breaks during the
workday help to maintain a certain energy level so that recovery-
enhancing processes after work – particularly physical exercise –

are facilitated.
A second starting point for circumventing the recovery paradox

may be the initiation of promising recovery-enhancing processes,
even when negative reactions to job stressors already have
occurred; that is, when negative activation or depletion of
energetic resources are high. Research should examine if specific
recovery habits may help in starting recovery processes even under
unfavorable affective and energetic circumstances. Although the
development of new habits can be difficult (Carden & Wood, 2018),
it might prove helpful in overcoming the recovery paradox.
Insights from research on exercise habits (Rebar, Elavsky, Maher,
Doerksen, & Conroy, 2014) and recovery interventions (Ebert et al.,
2015) could be used to test if specific habits help to interrupt the
link between high job stressors and lack of recovery-enhancing
processes.

Addressing interdependencies among various job stressors

Organizational research on job stress has spent a lot of effort on
categorizing various types of job stressors (Cavanaugh, Boswell,
Roehling, & Boudreau, 2000; Katz & Kahn, 1978) and in examining
how these various types of job stressors are related to well-being
outcomes. As described above, the various types of stressors show
unique cross-sectional patterns with well-being indicators.
Moreover, day-level research showed that various job stressors
differ in their ability to elicit positive affective states (Sonnentag,
2015). Interestingly, research has paid very little attention to the
possibility that various job stressors interact in their prediction of
well-being outcomes (for a notable exception, see van Woerkom,
Bakker, & Nishii, 2016). While models of job stress have focused on
the role of job resources and rewards as possible moderators of the
effect of job stressors on strains (Bakker, Demerouti, & Sanz-Vergel,
2014; Karasek, 1979; Siegrist, 1996), possible amplifying effects of
job stressors have been neglected in organizational research. For
instance, one could argue that hindrance stressors (such as
interruptions) are particularly harmful under conditions of high
time pressure and workload. Future empirical studies that address
such interaction effects should be open to the possibility that the
interaction pattern is not a linear one, but that more complex
curvilinear patterns occur and that the outcomes may not only
change in quantity, but also in qualitative terms. For instance, if a
combination of high job stressors moves above and beyond a
specific threshold, high strain levels may not be reflected any
longer in low levels of subjective well-being or absenteeism, but in
an increased likelihood of turnover or premature retirement.

Addressing interdependencies among various recovery-enhancing
processes

Similar to research on job stressors, most studies on recovery
have examined the various recovery-enhancing processes in
isolation. Psychological detachment from work, physical exercise,
and sleep, however, most probably are not fully independent from
one another. For instance, physical exercise might help in
psychologically detaching from work (Feuerhahn et al., 2014),
and psychological detachment from work might facilitate good
sleep (Hülsheger et al., 2014). In addition, psychological detach-
ment from work, physical exercise, and sleep might interact in
predicting well-being, either in a compensatory or an enhancing
way. For instance, a recent study suggests that physical exercise
during the weekend is associated with a decrease in negative affect
only when people psychologically detach from work during the
weekend or when they sleep well (Cho & Park, in press). Moreover,
research has started to look at recovery profiles (Bennett, Gabriel,
Calderwood, Dahling, & Trougakos, 2016) – so far focusing on
various combinations of psychological recovery experiences. This
research should be extended by examining recovery profiles that
combine psychological detachment from work, physical exercise,
and sleep.

Investigating the link between short-term and long-term processes

Most organizational stress research discusses short-term and
long-term processes in isolation. A very important question for
future organizational research, however, refers to the question of
how short-term (i.e., acute) processes translate into longer-term
(i.e., chronic) outcomes. The broader stress literature suggests that
over time, stressors “pile up” (Smyth et al., 2018) and increase the
vulnerability of future stressors, particularly when experiencing
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anticipatory physiological or affective responses before the onset
of the actual stressor, when recovery is incomplete, and when no
habituation to repeated stressors has occurred (Epel et al., 2018). It
will be a highly interesting challenge for organizational research-
ers to conceptualize and empirically test how short-term reactions
to job stressors become relevant to coping with more chronic
stressors. The use of measurement-burst designs (Sliwinski, 2008)
that allow one to examine how within-person reaction patterns to
day-specific stressors (i.e., slopes in multi-level regression models)
predict strain outcomes several months or years later could be a
promising methodological approach that combines a short-term
with a more longer-term time perspective. In addition, organiza-
tional research should pay more attention to how chronic job
stressors influence short-term reactions to day-specific job
stressors (Chida & Hamer, 2008).

Taking reverse causation and reciprocal processes seriously

Research on job stress has focused on job stressors as predictors
of strain and poor well-being – a research perspective that is
deeply rooted in the conceptualization of stressors as “external
conditions or events (stimuli) that evoke responses indicative of
stress” (Kahn & Byosiere, 1992, p. 575). Similarly, most recovery
studies have examined recovery-enhancing processes as predic-
tors of reduced strain and good well-being. Within this logic of
stressors and recovery, well-designed studies have also examined
reverse causation – mainly with the intention of ruling out the
possibility that well-being has an impact on subsequent job
stressors or recovery processes. With respect to job stressors,
meta-analyses based on longitudinal studies have presented
evidence for reverse causation (Ford et al., 2014; Nielsen &
Einarsen, 2012). With respect to studies on recovery, reverse
causation has been addressed very rarely. Studies that did address
reverse causation resulted in mixed findings (Sonnentag et al.,
2014; Sonnentag, Binnewies et al., 2010). As these studies
controlled for the baseline level of the outcome variables, and
for trait negative affectivity or emotional stability, it is unlikely that
common method variance can explain the inconsistent findings.
Possibly, individual and organizational factors as well as different
time frames play a role here.
Table A1
Findings from meta-analyses on job demands and well-being.

Study Job stressor 

Alcaron (2011) Workload 

Alcaron (2011) Workload 

Bowling, Alcaron, Bragg, and Hartman (2015) Workload 

Bowling, Alcaron, Bragg, and Hartman (2015) Workload 

Bowling, Alcaron, Bragg, and Hartman (2015) Workload 

Bowling, Alcaron, Bragg, and Hartman (2015) Workload 

Bowling, Alcaron, Bragg, and Hartman (2015) Workload 

Bowling, Alcaron, Bragg, and Hartman (2015) Workload 

Bowling, Alcaron, Bragg, and Hartman (2015) Workload 

Bowling, Alcaron, Bragg, and Hartman (2015) Workload 

Bowling, Alcaron, Bragg, and Hartman (2015) Workload 

Crawford, LePine, and Rich (2010) Challenge demands 

Fila, Purl, and Griffeth (2017) Demands (broad category) 

Lang, Ochsmann, Kraus, and Lang (2012) Demands (broad category) 

Lang, Ochsmann, Kraus, and Lang (2012) Demands (broad category) 

Lang, Ochsmann, Kraus, and Lang (2012) Highly monotonous work 

Nahrgang, Morgeson, and Hofmann (2011) Physical demands 

Nixon, Mazzola, Bauer, Krueger, and Spector (2011) Work hours 

Nixon, Mazzola, Bauer, Krueger, and Spector (2011) Workload 

Ng and Feldman (2008) Long work hours 

Ng and Feldman (2008) Long work hours 

Podsakoff, LePine, and LePine (2007) Challenge stressors 

Note: table includes only meta-analyses with at least 10 effect sizes from primary st
rho = correlation corrected for artefacts. OR = odds ratio.
Although the causal pathway from job stressors and recovery-
enhancing processes to well-being is more consistent with
dominant theories on job stress and recovery, organizational
research on job stress may gain from taking the reverse causal
process seriously, so as to develop a better understanding of how
job stressors and recovery on the one hand and well-being on the
other hand mutually influence each other. The broader psycholog-
ical and organizational literatures suggest that subjective well-
being has important implications for cognitions, affect, and
behavior (Lyubomirsky, King, & Diener, 2005; Tenney et al.,
2016). For instance, Bakker and Costa (2014) have similarly
described how chronic exhaustion as a typical indicator of poor
well-being may impact on-the-job experiences and behavior.
Therefore, we need to extend organizational theories on job
stressors and recovery, and strive to explain how well-being
potentially influences selection into specific jobs, building resil-
ience within specific jobs, as well as attrition from specific jobs.
Similarly, we need to develop a better understanding of how well-
being may shape a person’s recovery process – without denying
that the stressors in specific jobs and lack of adequate recovery can
undermine individual well-being.

Conclusion

Although everyday recovery is definitely needed when facing
high job stressors, the likelihood of actually detaching from
work during nonwork time, engaging in physical exercise, and
sleeping well is reduced in situations characterized by a high
level of job stressors. Therefore, individuals and organizations
need to pay particular attention to recovery-enhancing pro-
cesses when stressor levels are high. However, supporting
recovery is always only the second-best option. Given the strong
empirical evidence that recovery-enhancing processes are
impaired when stressors are high, it is crucial to keep job
stressors within certain limits and to support employees to
adequately cope with these job stressors (Richardson &
Rothstein, 2008; Tetrick & Winslow, 2015).

Appendix
Well-being outcome k N r rho

Emotional exhaustion 86 51,529 .40 .49
Cynicism 58 39,786 .24 .31
Mental well-being 24 37,130 �.25 �.30
Strain 29 17,960 .27 .36
Depression 27 19,962 .17 .22
Distress 41 32,554 .21 .26
Fatigue 12 17,397 .10 .30
Emotional exhaustion 53 48,723 .38 .47
Depersonalization 28 18,914 .25 .33
Global health 10 5717 �.23 �.27
Physical symptoms 50 51,651 .24 .30
Burnout 18 9794 .14 .16
Emotional exhaustion 60 63,099 .40 .51
Lower back pain 16 47,447 1.32 (OR) 1.42 (OR)
Neck and/or shoulder symptoms 28 43,030 1.17 (OR) 1.17 (OR)
Neck and/or shoulder symptoms 12 6273 1.22 (OR) 1.30 (OR)
Burnout 11 4890 .01 .01
Physical symptoms 39 11,354 .09 –

Physical symptoms 92 36,610 .22 –

Mental strain 38 21,280 – .06
Physical health problems 29 16,367 – .00
Strain 25 7440 .33 .40

udies. k = number of effect sizes. N = overall sample size. r = observed correlation.



Table A2
Findings from meta-analyses on hindrances and well-being.

Study Job stressor Well-being outcome k N r rho

Alcaron (2011) Role ambiguity Emotional exhaustion 51 22,145 .26 .32
Alcaron (2011) Role ambiguity Cynicism 37 16,616 .24 .31
Alcaron (2011) Role conflict Emotional exhaustion 37 13,568 .42 .53
Alcaron (2011) Role conflict Cynicism 29 10,178 .29 .40
Crawford, LePine, and Rich (2010) Hindrance demands Burnout 15 9439 .24 .30
Cheng and Chan (2008) Job insecurity Psychological health 77 72,339 �.20 �.28
Cheng and Chan (2008) Job insecurity Physical health 44 56,934 �.16 �.23
Harari, Manapragada, and Viswesvaran (2017) Perceived overqualification Psychological well-being 16 4129 �.23 �.26
Jiang and Lavaysse (2018) Job insecurity Burnout 21 22,840 .20 .24
Jiang and Lavaysse (2018) Job insecurity Emotional exhaustion 65 50,308 .26 .30
Jiang and Lavaysse (2018) Job insecurity Cynicism/depersonalization 28 17,964 .37 .45
Jiang and Lavaysse (2018) Job insecurity Strain 64 45,467 .21 .24
Jiang and Lavaysse (2018) Job insecurity General health 35 35,589 �.15 �.19
Jiang and Lavaysse (2018) Job insecurity Psychological health 86 67,119 �.24 �.30
Jiang and Lavaysse (2018) Job insecurity Physical health 101 91,563 �.18 �.23
Jiang and Lavaysse (2018) Job insecurity Depression 27 22,077 .25 .30
Lee and Ashforth (1996) Role conflict Emotional exhaustion 11 2824 .42 .53
Lee and Ashforth (1996) Role conflict Depersonalisation 11 2824 .27 .37
Nixon, Mazzola, Bauer, Krueger, and Spector (2011) Organizational constraints Physical symptoms 34 8212 .33 –

Nixon, Mazzola, Bauer, Krueger, and Spector (2011) Role ambiguity Physical symptoms 33 13,556 .15 –

Nixon, Mazzola, Bauer, Krueger, and Spector (2011) Role conflict Physical symptoms 26 4880 .27 –

Pindek and Spector (2016) Organizational constraints Physical symptoms 42 10,321 .33 –

Podsakoff, LePine, and LePine (2007) Hindrance stressors Strain 56 12,454 .41 .56
Schmidt, Roesler, Kusserow, and Rau (2014) Role ambiguity Depression 27 13,703 .28 –

Schmidt, Roesler, Kusserow, and Rau (2014) Role conflict Depression 20 10,538 .29 –

Sverke, Hellgren, and Näswall (2002) Job insecurity Physical health 19 9704 �.12 �.16
Sverke, Hellgren, and Näswall (2002) Job insecurity Mental health 37 14,888 �.19 �.24

Note: table includes only meta-analyses with at least 10 effect sizes from primary studies. k = number of effect sizes. N = overall sample size. r = observed correlation.
rho = correlation corrected for artefacts. OR = odds ratio.

Table A3
Findings from meta-analyses on interpersonal stressors and well-being.

Study Job stressor Well-being outcome k N r rho

Dhanani, Beus, and Joseph (2018) Workplace discrimination Mental health 30 42,819 – �.29
Dhanani, Beus, and Joseph (2018) Workplace discrimination Physical health 21 39,511 – �.19
Herschcovis and Barling (2010) Supervisor aggression Physical well-being 12 5455 �.15 �.20
Herschcovis and Barling (2010) Coworker aggression Physical well-being 11 3131 �.20 �.24
Herschcovis and Barling (2010) Outsider aggression Physical well-being 14 4657 �.17 �.19
Herschcovis and Barling (2010) Outsider aggression Psychological distress (recoded) 12 4603 �.19 �.22
Herschcovis and Barling (2010) Outsider aggression Emotional exhaustion 13 3066 .31 .36
Jones, Peddie, Gilrane, King, and Gray (2016) Discrimination Adverse physical health 11 14,637 .13 .16
Jones, Peddie, Gilrane, King, and Gray (2016) Discrimination Adverse psychological health 32 17,498 .25 .30
Montano, Reeske, Franke, and Hüffmeier (2017) Destructive leadership Affective symptoms 19 10,257 .25 .29
Montano, Reeske, Franke, and Hüffmeier (2017) Destructive leadership Burnout 16 8181 .31 .36
Montano, Reeske, Franke, and Hüffmeier (2017) Destructive leadership Stress 15 6440 .27 .32
Nielsen and Einarsen (2012) Workplace bullying Mental health problems 33 30,785 .34 –

Nielsen and Einarsen (2012) Workplace bullying Anxiety (= subcategory of mental
health problems)

12 7863 .27 –

Nielsen and Einarsen (2012) Workplace bullying Depression (= subcategory of mental
health problems)

17 17,196 .34 –

Nielsen and Einarsen (2012) Workplace bullying Somatization 11 11,733 .28 –

Nielsen and Einarsen (2012) Workplace bullying Physical health problems 11 34,941 .23 –

Nielsen and Einarsen (2012) Workplace bullying Burnout 10 4914 .27 –

Nixon, Mazzola, Bauer, Krueger, and Spector (2011) Interpersonal conflict Physical symptoms 25 10,215 .22 –

Schyns and Schilling (2013) Destructive leadership Stress 24 12,093 .24 –

Sojo, Wood, and Genat (2016) Work harassment Mental health 10 – �.37 –

Sojo, Wood, and Genat (2016) Sexual harassment General health 18 – �.23 –

Sojo, Wood, and Genat (2016) Sexual harassment Physical health 13 – �.17 –

Sojo, Wood, and Genat (2016) Sexual harassment Mental health 36 – �.27 –

Note: table includes only meta-analyses with at least 10 effect sizes from primary studies. k = number of effect sizes. N = overall sample size. r = observed correlation.
rho = correlation corrected for artefacts.
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