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This quasi-experimental longitudinal study assessed the effect of a one-day Cognitive Behaviour Therapy (CBT)-based
workshop on work-related rumination, chronic fatigue, and sleep quality. We hypothesized that participants who attended
the workshop would report lower levels of affective work-related rumination, chronic fatigue, and improved sleep quality, at
follow-up, 6 months after workshop completion. Two hundred and twenty-seven participants took part in the study, with
102 participants attending a one-day workshop delivered in their workplace. Participants completed an online questionnaire
at two time-points, with follow-up occurring 6 months after initial survey completion. Results showed that participants who
took part in the CBT workshop reported signiﬁcantly lower levels of affective rumination (p = .03) and chronic fatigue
(p = .003), at follow-up in comparison with individuals who did not attend the workshop; however, there were no
signiﬁcant differences between the groups in self-reported sleep quality (p = .06). A combination of more effective recovery
both at work and outside of work may explain the reductions in both affective rumination and fatigue over time. This study
adds to the recovery from work literature by providing initial support for a one-day CBT-based workshop delivered in the
workplace.
Keywords: rumination; fatigue; Cognitive Behaviour Therapy; CBT; workplace intervention

Introduction
The relationship between work-related stress and ill health
is undoubtedly underpinned by many contributing factors;
however, perhaps the most critical mechanism is inadequate psychological and physical recovery from work
(Fritz, Sonnentag, Spector, & McInroe, 2010). When people go to work, they are confronted with many different
kinds of physical, cognitive, and emotional demands. In
order to deal with these demands, people must expend
physical, emotional, and cognitive energy (Zijlstra &
Sonnentag, 2006). Using energy in this way results in
fatigue at the end of the working day, and people’s
“resources” (physical and mental) become depleted
(Meijman, Mulder, & Van Dormolen, 1992). Rest is then
required in order for those depleted resources to be replenished. This process of replenishment is called “recovery”
(often referred to as “recharging one’s batteries”), and the
anticipated effect of this recovery process is the reduction
of fatigue and associated health complaints (Zijlstra &
Sonnentag, 2006).
Recovery from work is often conceptualized by two
distinct but compatible theories: conservation of resources
theory (COR; Hobfoll, 1998) and the effort-recovery theory (Meijman & Mulder, 1998). According to Hobfoll’s
*Corresponding author. Email: d.querstret@surrey.ac.uk
© 2015 Taylor & Francis

COR theory, people are motivated to retain, protect, and
replenish various personal resources which are characterized as external (e.g., ﬁnancial, material, and social support) and internal (e.g., energy levels, perceptions of selfworth). When these resources are under threat, are lost, or
fail to be replenished after a period of resource investment,
the individual may experience stress and resources that are
lost or diminished during work time then need to be
replenished during periods of rest (Demerouti, Bakker,
Geurts, & Taris, 2009; Eden, 2001; Fritz & Sonnentag,
2006; Sonnentag, 2011). The effort-recovery theory suggests that in order for resources—which have been diminished through the demands of work to be replenished—the
individual must refrain from placing further demands on
systems which were taxed during work time (Meijman &
Mulder, 1998). For example, if the individual has a job
which is very cognitively demanding (e.g., complex computer modelling), according to the effort-recovery theory
they should avoid engaging in activity (when they get
home) which is also cognitively demanding; instead,
they should engage in activities that use different resource
systems (e.g., physical exercise) or that do not require
much cognitive effort (e.g., watching television). If individuals cannot adequately recover when they are not
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working, they will be operating with reduced psychological and physiological resources and will need to make
more effort in order to maintain their performance in
their next work shift. As a consequence, they will have
an even greater need for recovery, resulting in “recovery
debt” (Geurts & Sonnentag, 2006), with a spiral of
resource loss resulting in burnout, fatigue, and other health
complaints (Eden, 2001; Hobfoll & Shirom, 1993). These
two theories complement one another in that the COR
theory suggests people are motivated to retain and replenish their resources, and the effort-recovery theory purports
that in order for this replenishment to take place, people
should refrain from taxing the same systems they use at
work when they are at home.
Inadequate recovery may in part be due to the increasing difﬁculty individuals have in separating work from
non-work time. Over the past decade, management practices have led to an intensiﬁcation of work and this, paired
with technological advances, means that many employees
are “taking their work home with them” (e.g., with constant connectivity and access to emails at home) (Park,
Fritz, & Jex, 2011). This may make the boundary between
work and non-work time much more difﬁcult for individuals to establish resulting in compromised space for
recovery activities and processes to take place (Cropley
& Millward, 2009; Park et al., 2011). Furthermore, some
aspects of the work environment threaten or deplete an
individual’s personal resources. For example, if employees
are working considerably longer hours, they will not only
face a depletion of resources while at work, they will also
have less time for recovery, and fewer opportunities to
invest in valuable sources of social support outside of the
workplace (Flaxman, Menard, Bond, & Kinman, 2012). In
many occupations, demands associated with work are
primarily of a cognitive nature (e.g., responsibility, information processing, project management, etc.), and
approximately half of the working population complains
of increasing levels of “work pressure” (Paoli & Merllie,
2001).
Optimizing recovery is an important accomplishment
because research has shown that inadequate recovery from
the demands of work is associated with poor health outcomes including: elevated risk of cardiovascular disease
(CVD) (Suadicani, Hein, & Gyntelberg, 1993), negative
mood states (Pravettoni, Cropley, Leotta, & Bagnara,
2007), compromised sleep (Akerstedt, Fredlund,
Gillberg, & Jansson, 2002; Nylen, Melin, & Laﬂamme,
2007), and increased levels of fatigue (Cropley, Dijk, &
Stanley, 2006; Querstret & Cropley, 2012). Periods of
respite from the demands of work are particularly important because they represent the main avenue for the replenishment of resources which have been depleted through
work (Demerouti et al., 2009; Eden, 2001; Fritz &
Sonnentag, 2006). Some recovery from stress and fatigue
can occur at work, for example, during meal breaks, while
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waiting for task reassignment, or during other spontaneous
work breaks (Sluiter, Frings-Dresen, Meijman, & Van Der
Beek, 2000); however, the majority of recovery from
work-related stress and fatigue takes place during nonwork time, between work shifts (Winwood, Bakker, &
Wineﬁeld, 2007). This is not surprising because this period represents the most extensive opportunity for the
reversal of depleted physical, psychological, and emotional resources (e.g., through sleep).
The effort-recovery (Meijman & Mulder, 1998) and
COR (Hobfoll, 1998) theories have helped to identify
aspects of impaired well-being that are likely to stem
from inadequate recovery. Emotional exhaustion and fatigue are two of the most frequently examined outcomes in
recovery from work research (Flaxman et al., 2012). In the
context of the effort-recovery and COR theories, workrelated emotional exhaustion (which is a central feature of
burnout) and work-related fatigue have been highlighted
as load reactions which will be maintained or exacerbated
by inadequate recovery from work-related stress, and
research has established associations between poorer
respite experiences and elevated levels of both constructs
(see, e.g., De Bloom et al., 2010, 2009; Demerouti et al.,
2009; Eden, 2001; Etzion, 2003; Sonnentag & Bayer,
2005; Westman & Etzion, 2001).
Fatigue
Fatigue, driven by increased psychophysiological workload and reduced sleep, has been recognized as a major
consequence of increased work intensity (Harma,
Kompier, & Vahtera, 2006). The term “fatigue” is used
in many different ways and there is no single accepted
deﬁnition; however, the literature consistently distinguishes between acute and chronic fatigue. Acute fatigue
is short-lived and signals to the individual that they need
to make space for recovery. In the work context, acute
fatigue—or “need for recovery”—represents the sense of
urgency that people feel to take a break from work
demands (Kinnunen, Feldt, Siltaloppi, & Sonnentag,
2011). In contrast, chronic fatigue is persistent and could
be considered to be the consequence of continuing to tax
already overburdened systems (Winwood et al., 2007).
Fatigue that is acute in nature and modiﬁable by rest
and/or by task moderation is generally adaptive and not
inevitably stressful (Winwood, Lushington, & Wineﬁeld,
2006); however, persisting with activity while already
fatigued—because of perceived internal or external pressures—may be experienced as stressful (Aaron &
Buchwald, 2001; Baker, Mendenhall, Simbartl, Magan,
& Steinberg, 1997; Bultmann et al., 2002). Chronic fatigue could be considered the consequence of continuing to
tax already overburdened systems; therefore, in the context of the effort-recovery theory (Meijman & Mulder,
1998), individuals experiencing acute fatigue who do not
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make time for recovery may develop more persistent
(chronic) fatigue. Individuals who are chronically fatigued
often are unable to continue with activity, and this is
associated with apathy and a lack of motivation. In the
occupational literature, chronic fatigue is closely related to
emotional exhaustion (a component of occupational burnout) which is not relieved by daily or weekly rest
(Maslach, Schaufeli, & Leiter, 2001; Schaufeli &
Enzmann, 1998). There is no agreement in the literature
regarding how to differentiate between acute (short-term)
fatigue and chronic (persistent or long-term) fatigue.
Indeed, the difference between these two forms of fatigue
appears to be an artefact of the language used in different
fatigue measures. For this reason, researchers often use the
term “fatigue” in a more general sense and it is then the
purview of the reader to establish the speciﬁcs of the
construct.
Levels of reported work-related fatigue appear to be
consistent across different geographic and cultural contexts. For example, in Europe research suggests that
between 11 and 30% of workers are affected by workrelated fatigue (Akerstedt et al., 2002; Bultmann, Kant,
Van Amelsvoort, Van Den Brandt, & Kasl, 2001;
Houtman, 1997; Loge, Ekeberg, & Kaasa, 1998), and in
the USA both men (14.3%) and women (20.4%) report
fatigue which is work-related (Chen, 1986). Increased
levels of fatigue in the work environment can have serious
consequences; for example, work-related fatigue in nurses
has been linked to increased medication errors, an increase
in work-related injuries, decreased productivity and cognitive impairment (Kunert, King, & Kolkhorst, 2007).
Research has shown that psychomotor and cognitive functioning, mood, and motivation are affected by fatigue
(Williamson et al., 2011). Furthermore, fatigue has been
linked to increased reaction times, decreased vigilance
(ability to detect and react to unexpected events), memory
impairment, compromised decision-making, and reductions in information processing capacity (Lyznicki,
Doege, Davis, & Williams, 1998). Given the real-world
consequences of work-related fatigue, it is important to
identify possible causal mechanisms and to develop interventions which may aid recovery from work. Possibly, the
most important mechanism to prevent fatigue accumulating is sleep, arguably our primary restorative process.
Sleep
The value of good-quality sleep for effective recovery
is well established. The brain requires sleep in order for
energy stores to be restored (Porkka-Heiskanen, Kalinchuk,
Alanko, Urrila, & Stenberg, 2003), and research has shown
an association between chronically poor sleep and a multitude of different health impairments, such as self-reported
coronary heart disease (Schwartz et al., 1999), gastrointestinal problems, high blood pressure, neurological disorders

(Taylor et al., 2007), CVD, diabetes, obesity, and depression (Akerstedt, 2006). Performance is also negatively
impacted by sleep loss and sleep disturbance, and sleep
loss can result in increased fatigue, mood changes, and
impairment of the immune system (Harrison & Horne,
1999; Rogers, Szuba, Staab, Evans, & Dinges, 2001).
One of the consequences of sleep disturbance is sleepiness during activity periods which can result in an
increase in work-related accidents (Lauber & Kayten,
1988), with potential work-related injuries and loss of
productivity (Kantermann, Juda, Vetter, & Roenneberg,
2010). Furthermore, sleep debt and problems getting to
sleep are known to compromise memory consolidation
(Karni & Sagi, 1993) and decrease attention, performance, and mood (Dinges et al., 1997).
Having sufﬁcient time between work shifts for sleeping does not necessarily mean that adequate restorative
sleep will occur (Winwood et al., 2007), and the reality for
many workers with stressful occupations is that sleep
quality is frequently below that which is required, due to
the persistence of stress-response brain arousal in nonwork time (Akerstedt et al., 2002; Linton, 2004; Strine
& Chapman, 2005). While there are several cross-sectional studies (see, e.g., Akerstedt et al., 2002; GeigerBrown, Trinkoff, & Rogers, 2011) and a few longitudinal
studies (see, e.g., Burgard & Ailshire, 2009; De Lange
et al., 2009) demonstrating a relationship between workrelated stress and sleep, the mechanism(s) by which occupational stress inﬂuences sleep remain(s) uncertain.
However, the sleep literature agrees that one of the factors
thought to interfere with sleep is perseverative thinking
(e.g., rumination, worry), with self-reported sleep disturbance showing a strong relationship with work-related
worries and rumination (Akerstedt et al., 2002).
Furthermore, a survey on sleep behaviour found that
17% of a representative sample (working in the UK)
reported that they have sleep problems and attributed
these problems to worrying about work (Groeger,
Zijlstra, & Dijk, 2004).
Work-related rumination
Where good-quality sleep may aid recovery from work
(e.g., by reducing fatigue), a mechanism which may interfere with recovery processes (e.g., by interfering with
sleep) is work-related rumination. Work-related rumination is a relatively new construct; therefore, the majority
of research in the occupational literature regarding thinking about work in non-work time has concentrated on
assessing the impact of adequately “psychologically
detaching” from work (Sonnentag & Bayer, 2005); that
is, not thinking about work outside of work. In jobs which
are more physically (than psychologically) demanding, it
is relatively easy to see when a stressor ends such that
recovery processes can begin; however, this is not so
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simple for jobs which are psychologically taxing
(Sonnentag, 2011). For psychological stressors (e.g., high
workload, social conﬂict at work, role ambiguity), it is
more difﬁcult to determine when the demands exerted by
the stressor cease to place demands on the individual.
Speciﬁcally, the demands of these types of stressors may
be maintained outside of work if the individual continues
to think about them when they are no longer at work
(Brosschot, Gerin, & Thayer, 2006). Therefore, it is not
sufﬁcient to simply be away from the working environment, the individual must also disconnect (or detach) from
work mentally (Sonnentag, 2011).
Work-related rumination refers to the tendency for
some people to think about (“ruminate” about or ponder
over) work-related issues and events outside of work
(Cropley & Zijlstra, 2011). There are many triggers for
work-related rumination. Some people think about uncompleted tasks, others ruminate about a problem that needs to
be solved, and still others think about relationship issues
with colleagues or negative events at work (Querstret &
Cropley, 2012). People don’t just think about events or
issues that have occurred in the past, but they also ruminate anticipatively (or worry), about upcoming workrelated events/demands and issues (Cropley & Zijlstra,
2011); therefore, work-related rumination may possess
elements of both rumination (traditionally characterized
as past-focused) and worry (traditionally characterized as
future-focused) (Flaxman, Bond, & Livheim, 2013).There
is a growing body of research showing that psychological
detachment from work (i.e., not thinking about work outside of work hours) is necessary for optimal recovery to
occur (Geurts & Sonnentag, 2006; Sonnentag & Bayer,
2005; Sonnentag & Kruel, 2006). For example, Kinnunen
et al. (2011) showed that inadequate psychological detachment fully mediated the relationship between job demands
and fatigue (in the form of need-for-recovery and exhaustion), and poor psychological detachment has also been
shown to predict increased need for recovery and job
exhaustion (Siltaloppi, Kinnunen, & Feldt, 2009).
Furthermore, Akerstedt et al. (2004) showed that an
inability to mentally switch off after work partially
accounts for the effects of high work demands on disturbed sleep, and Berset, Elfering, Luthy, Luthi, and
Semmer (2010) suggested that the relationship between
work demands and sleep was mediated by rumination.
Research suggests that work-related rumination is common with a large proportion of the population ruminating
at one time or another (Gallie, White, Cheng, &
Tomlinson, 1998); furthermore, it appears that rumination
may be on the rise (Felstead, Gallie, & Green, 2002).
Rumination as a construct has been researched in
clinical and health settings for many years, with results
implicating rumination in the development of a number of
psychological disorders, for example, depression and anxiety (Lyubomirsky, Caldwell, & Nolen-Hoeksema, 1998;
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Mellings & Alden, 2000). Rumination in these settings
has also been associated with intrusive off-task thoughts
(Sarason, Pierce, & Sarason, 1996), increased reporting of
physical symptoms (Hazlett & Haynes, 1992), diminished
feelings of control, and a sense of helplessness
(Lyubomirsky, Kasri, & Zehm, 2003). In a comprehensive
review, Brosschot et al. (2006) suggested that various
forms of rumination may be underpinned by a shared
cognitive process. This process is labelled “perseverative
cognition” and is deﬁned as: “the repeated or chronic
activation of the cognitive representation of one or more
psychological stressors” (Brosschot et al., 2006, p. 114).
Essentially, while the content of this cognitive process
may be different (e.g., on depressive symptoms in depressive rumination or on work-related issues in work-related
rumination) and the focus of this process may also be
different (e.g., on future versus past events/issues), the
actual underlying cognitive process is the same, that of
perseverative cognition (Brosschot et al., 2006).
Therefore, in line with the perseverative cognitions
hypothesis (Brosschot et al., 2006), it is possible that
work-related rumination may extend work-related
demands outside of work time because the continued
cognitive representation of these demands results in activation of psychophysiological processes. This activation
may then interfere with recovery processes (e.g., sleep)
and can therefore contribute to the development of workrelated chronic fatigue.
Cropley and Zijlstra (2011), in their broad construct of
work-related rumination, have differentiated between
affective rumination and problem-solving pondering.
According to Cropley and Zijlstra, the main difference
between these two forms of perseverative thinking about
work lies in the amount of emotional response they evoke.
When thinking about work-related issues results in a
negative emotional response (e.g., frustration, annoyance,
feeling emotionally exhausted), people are said to be
engaging in affective rumination. Often the focus of this
kind of thinking is not about solving issues but is more
akin to rumination found in the clinical literature whereby
the person is caught up in a negative emotional response
loop, unable to arrest the process. In contrast, problemsolving pondering is focused on ﬁnding solutions to workrelated problems, or planning how to tackle an uncompleted task at work the next day, and the emotional
response is not evoked. Problem-solving pondering could
even be a positive experience, especially if a solution is
arrived at. Problem-solving pondering about work-related
issues may be goal directed (e.g., thinking about how to
complete an unﬁnished task or considering how one might
improve one’s performance at work), which means that
people who ponder about work-related issues in non-work
time may “switch-off” once the goal has been achieved
(Martin & Tesser, 1996). According to Cropley and
Zijlstra, no such relief presents itself for people who
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engage in affective rumination because it is not characterized as goal directed; therefore, the rumination process
continues unabated. It is this continued activation which
is purported to interfere with recovery because psychophysiological arousal remains high, meaning that recovery
processes requiring down-regulation (e.g., sleep) are negatively impacted.
Affective rumination and problem-solving pondering
are closely linked and share signiﬁcant positive variance;
however, there is also a very important difference between
them which was highlighted in a recent study. Querstret
and Cropley (2012) conducted a large (N = 719) crosssectional study exploring the relationship between different forms of work-related rumination and work-related
fatigue. They found that affective rumination was a signiﬁcant predictor both of acute (end-of-day) work-related
fatigue and of chronic (long-term) work-related fatigue,
whereas problem-solving pondering was not. In fact, their
results appeared to suggest that problem-solving pondering may confer some beneﬁts in the context of recovery
from work. Querstret and Cropley proposed that it is not
thinking about work outside of work per se that is the
problem, but rather the type of thinking and subsequent
level of emotional activation that is important.
We believe there is a potentially complex relationship
between work-related fatigue and work-related rumination
in terms of causation. Querstret and Cropley (2012) suggested that affective rumination may be implicated in a
causal model for fatigue, maintaining psychophysiological
arousal because of the emotional content of the process;
however, we think that these two constructs may be
involved in a cyclical acceleration model. Speciﬁcally,
while affective rumination may interfere with recovery
processes by extending work-related demands into nonwork time resulting in fatigue (e.g., by interfering with
sleep), individuals who are fatigued may in turn ruminate
more frequently. For example, if an individual is fatigued,
this may impact on their concentration levels and productivity at work, in turn resulting in deadlines being missed
which could foster work-related rumination with regard to
incomplete tasks. Individuals who are fatigued may also
experience reduced emotional resilience which could
increase irritation and other negative affective constructs.
These factors combined could mean that increased levels
of work-related fatigue actually result in increased levels
of work-related rumination, which in turn could interfere
with recovery processes (e.g., sleep), resulting in further
increases in work-related fatigue.
Given our proposition regarding the cyclical acceleration relationship between fatigue and rumination in the
current study, we were interested in examining the impact
of a one-day workplace CBT-based workshop on selfreported levels of affective work-related rumination and
work-related fatigue. We focussed on affective rumination
because previous research suggested it may be more

damaging to recovery than other forms of work-related
rumination (see, Querstret & Cropley, 2012). Furthermore,
as the study is set in the context of the recovery from work
literature and as sleep is undoubtedly one of our most
important restorative processes (O’Connor & Youngstedt,
1995; Singh, Clements, & Fiatarone, 1997; Stewart,
Abbey, Meana, & Boydell, 1998), we were also interested
in the effect of the intervention on sleep quality.
What is CBT?
Cognitive Behaviour Therapy refers to a class of interventions sharing the basic premise that psychological distress
(and mental disorder) is maintained by cognitive factors
which interact with behaviour to perseverate symptoms
(Hofmann, Asnaani, Vonk, Sawyer, & Fang, 2012). This
treatment approach was pioneered by Beck (1970) and
Ellis (1962), and the core premise purports that maladaptive cognitions contribute to the maintenance of emotional
distress and associated behavioural problems. According
to Beck, maladaptive cognitions include general beliefs
(or “schemas”) about the world, the self, and the future;
and these schemas give rise to speciﬁc and automatic
(maladaptive or unhelpful) thoughts in particular situations. Effectively, these schemas shape the individuals
view of the world and of themselves in it. CBT interventions aim to equip individuals with the skills to identify
and change these maladaptive cognitions (e.g., depressive
rumination, worry), thereby reducing associated psychological distress and alleviating psychological disorder (e.g.,
depression, anxiety) (Beck, 1970).
CBT interventions and recovery from work
CBT interventions for occupational stress are designed to
educate employees about the role of their thoughts and
emotions in managing stressful situations and to provide
them with the skills to modify their thoughts to facilitate
adaptive coping. For example, employees are taught to:
(1) become aware of negative thoughts or irrational
beliefs; (2) challenge these negative thoughts or irrational
beliefs; and (3) substitute positive or rational thoughts and
beliefs which will (hopefully) become embedded over
time (Bellarosa & Chen, 1997). A number of meta-analytic reviews have examined the impact of CBT interventions for the reduction of occupational stress, and the
majority of results converged to support the contention
that CBT interventions were more effective in comparison
with other intervention types (e.g., organization-focused
therapies), especially when the CBT intervention focused
on psychosocial outcomes in employees (e.g., perceived
stress, anxiety, depression, and burnout) (Richardson &
Rothstein, 2008; Van Der Klink, Blonk, Schene, & Van
Dijk, 2001). In these meta-analytic reviews, the majority
of included studies reported moderate to large effect sizes
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in the short-term; however, there was evidence that the
effect of the interventions reduced over time (see e.g.,
Richardson & Rothstein, 2008; Van Der Klink et al.,
2001), and more research regarding the long-term effects
of CBT for occupational stress is needed (Hofmann et al.,
2012).
To date, no one has assessed a CBT-based intervention
for its effects on work-related rumination; however, results
from a recent systematic review suggest that CBT-based
interventions have been shown to be effective in the
reduction of depressive rumination and worry (for review,
see Querstret & Cropley, 2013), which are associated
forms of perseverative cognition (Brosschot et al., 2006).
Cognitive Behaviour Therapy interventions may be effective in the reduction of work-related rumination because
methods utilized in CBT may be very helpful in arresting
the process of rumination. Speciﬁcally, understanding the
link between thoughts, emotions, and behaviour and
working to identify, challenge, and change maladaptive
thinking patterns about work may greatly aid people’s
abilities to disengage from thinking about work when
not at work.
Studies have also shown that CBT interventions may
be beneﬁcial for individuals with sleep problems (e.g.,
insomnia). For example, a recent meta-analysis examined
the efﬁcacy of CBT interventions on both subjective (e.g.,
self-report) and objective (e.g., polysomnography) sleep
parameters in comparison with control groups for individuals with insomnia (Okajima, Komada, & Inoue, 2011).
Effect sizes for the included studies ranged from moderate
to large, and the ﬁndings from this meta-analysis are
consistent with results from other meta-analyses (see,
e.g., Irwin, Cole, & Nicassio, 2006; Montgomery &
Dennis, 2004); however, effects do appear to fade relatively quickly, and some authors have asserted the need
for “booster” sessions of CBT in order for the short-term
effects to be maintained over time (e.g., past 6 months;
Montgomery & Dennis, 2004).
Hypotheses
Evidence supporting the efﬁcacy of CBT-based interventions for the reduction of work-related psychological complaints has been found in a number of reviews (see, e.g.,
Hofmann et al., 2012; Richardson & Rothstein, 2008; Van
Der Klink et al., 2001), and, as stated previously, CBT
interventions have proven effective for the reduction of
perseverative cognitions, for example, depressive rumination and worry (for review, see Querstret & Cropley,
2013), and also for the improvement of sleep (for review,
see Okajima et al., 2011). Furthermore, as previous
research has shown work-related rumination, speciﬁcally
affective work-related rumination, is associated with
increased levels of chronic work-related fatigue
(Querstret & Cropley, 2012); the impact of the CBT
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intervention on chronic work-related fatigue was also of
interest. Therefore, in comparison with control group participants, it was hypothesized that individuals who
attended the CBT-based workshop would report…
… signiﬁcantly lower levels of affective workrelated rumination at follow-up (H1)
…signiﬁcantly lower levels of chronic workrelated fatigue at follow-up (H2)
… signiﬁcantly higher levels of sleep quality
at follow-up (H3)

Methods
Ethical approval
Ethical approval was granted by the Faculty of Arts &
Human Science ethics committee at the University of
Surrey.

Design
This was a quasi-experimental longitudinal design. All
study participants completed an online questionnaire at
the same two time-points. Almost half of the sample
(N = 102) attended a one-day CBT-based workshop, they
completed the online questionnaire as part of the pre-work
for the workshop (T1 = September), and were then followed-up 6 months post-workshop attendance (T2 =
March). Participants who did not receive the intervention
(N = 125) completed the online questionnaire at one
time-point (T1 = September) then were followed-up
6 months later (T2 = March) to assess change in selfreported symptoms. The quasi-experimental nature of this
study is borne of the fact that the majority of the participants attending the workshop came from the same
organization. Participants in the non-workshop group
were approached via email as they had taken part in a
previous cross-sectional study run by the University of
Surrey (using different measures to those included in this
study); therefore, group membership was not randomized
in any way.

Sample and participants
The sample was comprised of 227 working adults
(M = 37%; n = 84) with an age range of 22–66 years
(M = 42.62, SD = 9.83). The majority of participants
(87.6%; n = 199) worked full-time for a mean of 44.04
(SD = 15.04) hours per week in jobs they had held for a
mean of 6.23 (SD = 6.71) years. One hundred and eightysix participants (81.9%) were married or had a partner, 15
participants (6.6%) were separated/divorced or widowed,
and 26 participants (11.5%) were single. One hundred and
thirteen participants (49.8%) reported having dependent
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Table 1.

Demographic variables for workshop and non-workshop samples.

Demographics
Total number of participants
Total number males (%)
Age range in years
(M; SD)
Full-time work (%)
Work 9 a.m.–5 p.m. pattern (%)
Mean hours per week (SD)
Mean years in current role (SD)
Married/living with partner (%)
Have children (%)
University educated (%)

Workshop

Non-workshop

102
35 (34.3%)
23–66
(M = 42.77; SD = 9.35)
99 (97%)
102 (100%)
45.72 (8.97)
6.32 (7.1)
81 (79.4%)
57 (55.9%)
91 (89.2%)

125
49 (39.2%)
22–62
(M = 42.50; SD = 10.23)
100 (80%)
81 (64.8%)
41.27 (11.93)
6.15 (6.35)
105 (84%)
56 (44.8%)
98 (78.4%)
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Notes: Job types (N [%]): workshop sample—legal (80 [78.4%]), administration (10 [9.8%]), education (6 [5.8%]), human
resources (6 [5.8%]); non-workshop sample—police (36 [28.8%]), education (28 [22.4%]), nursing (28 [22.4%]), health care
(18 [14.4%]), others 15 [12%]).

children. One hundred and eighty-three participants
(80.6%) worked a traditional 9 a.m.–5 p.m. (Mon–Fri)
pattern, with the remaining 44 participants (19.4%) working in shifts. Many industry sectors were represented in
the sample with participants from legal representing
35.3% (n = 80) of the sample, followed by police
(15.8%; n = 36), education (14.9%; n = 34), nursing
(12.4%; n = 28), health care (7.9%; n = 18), administration
(4.4%; n = 10), and others (9.3%; n = 21). The majority of
participants were University educated (83.25%; n = 189).
Sample speciﬁcs for each of the study groups are presented in Table 1.

for implementation after workshop completion. Before the
workshop, participants received a preparation document
which asked them to think about situations where they
have performed well under pressure, as well as situations
where they have not performed well under pressure. This
was to allow them to think about meaningful situations
they would like to discuss during the workshop. The
workshop focused on three main themes common in
CBT interventions: (1) thinking about thinking; (2) the
impact of cognitive perceptions (cognitive distortions or
“mind traps”); and (3) the role of behaviour.

Workshop details
CBT-based workshop
Overview
The CBT-based workshop assessed in this study was
developed to be delivered within the context of the workplace. The work environment provides an ideal and practical location as it affords individuals the ability to draw
on everyday examples of workplace situations and issues
surrounding work-life balance (Millear, Liossis, Shochet,
Biggs, & Donald, 2008). Participants in the intervention
group attended a one-day CBT-based workshop which
was carried out at their workplace. Each workshop accommodated between 10 and 20 participants and was facilitated and presented by the same clinical psychologist with
more than 10 years’ experience in delivering CBT-based
interventions. The full-day interactive workshop was
designed to enable participants to understand: the cognitive behavioural model of emotions; the impact of maladaptive thinking in a work context and how to change this
thinking; the relationship between emotions, thinking, and
behaviour; and to identify personal strengths when dealing
with pressure at work. Participants who attended the workshop took part in group discussions, written and small
group exercises, and developed individual practical plans

During the ﬁrst hour and a half of the workshop, a psychoeducational session focussed on research ﬁndings with
regard to the impact of stress on health and well-being; the
potential effects of stress on individuals and organizations;
and the changing nature of stressors (i.e., increased levels
of psychological stress). Next the focus moved to helping
the participants to understand the difference between pressures (triggers) and stress (response). The physiological
process associated with stress and the impact that this can
have on health and well-being was discussed. Participants
were then given the opportunity during small group exercises to look at their own top three work stressors. This
was followed by a large group discussion which illustrated
that even though there is constant pressure in society, not
everybody reacts with the same stress response.
After a 15-minutes break, the focus of the workshop
moved onto cognitive awareness, or thinking about thinking. This section introduced the model used in CBT and
highlighted the relationship between thoughts, emotions,
and behaviour. The framework of the workshop was primarily informed by the Cognitive Model of emotions
which suggests that people’s reactions and emotions are
inﬂuenced by their perception of a situation rather than by
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the situation itself (Beck, 1964; Ellis, 1962). It is therefore
important to look not only at a person’s initial thoughts in
high-pressure situations, but also to uncover the semiconscious processes which are embedded slightly deeper
in the psyche (Beck, 1995). The impact of thinking was
illustrated by various concrete examples and was also
explained by illustrating the basic neuropsychological
principles of how thoughts affect emotions. After the
theoretical discussion, participants moved back into their
small groups to practice a basic thought awareness exercise (called the “ABC-exercise”) looking at speciﬁc events
from their own lives. Ellis (1977) proposed the ABC
model which explains the relationship between thinking
and emotion: A = Activating Event; B = Beliefs and
thoughts; and C = Emotional and behavioural consequences. What this model enables individuals to understand is that emotional distress and problematic behaviour
(C) are consequences, not of the events themselves (A),
but of the individual’s negative inferences and evaluations
of the events (B). Thought awareness exercises are a very
important component in identifying and changing negative
thinking patterns such as rumination. Participants were
encouraged to consider work-related events and how
their beliefs and thoughts affected their emotional
responses and behaviour.
Next, a theoretical discussion focused on the impact of
cognitive perceptions—or cognitive thought distortions—
called “mind-traps” (Beck, Rush, Shaw, & Emery, 1979).
There was a speciﬁc focus on how past experiences can
wrongly affect our thinking styles, how people tend to see
what they expect to see, and also how resistant perceptions
can be to change unless a major effort is made to spot and
change them. Next, the mind-traps (e.g., catastrophic
thinking, mind-reading, overgeneralization, and emotional
reasoning) were discussed one by one, as well as the
impact of these thinking styles on people’s reactions and
emotions. Participants then returned to their ABC exercises to see if they could identify any speciﬁc mind-traps
they consistently applied to work-related situations or
events. This exercise helped participants to realize how
often they distort reality and how much mind-traps were
affecting their emotions and behaviour in their own lives.
The next exercise was a basic thought restructuring exercise helping participants to challenge and change any
negative intrusive thoughts and mind-traps, a very important skill in changing perseverative thinking patterns such
as rumination. The impact of choosing to change was a
central theme throughout this section, and participants had
the opportunity to assess their own attitudes towards pressure and stress.
The ﬁnal section focused on the importance of behaviour and the link between emotions, thoughts, and behaviours. Two different types of work-related behaviours
were discussed: performance behaviours and recovery
behaviours. Performance behaviours refer to behaviours
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such as time-management, managing working hours, communication under pressure, building relationships with
others and taking time out to think about thinking.
Recovery behaviours included behaviours which help people to recover from stress and manage a decent work-life
balance. Content and discussion focused on the impact of
sleep, exercise, diet, and social interaction on health and
well-being. Practical exercises included reviewing their
own performance and recovery behaviours and identifying
those they considered most personally important with a
view to making changes; for example, managing working
hours more effectively, making more time for quality
sleep, changing diet, and engaging in more exercise.
Group discussion focussed on helping participants to
understand how maladaptive cognitions could have an
impact on performance and recovery behaviours.
During the closing session of the workshop, attendees
developed individual practical plans for implementation
after workshop completion. Their plans emphasized the
areas they felt they would like to focus on, in the context
of the workshop themes, and it was hoped that the development of a personal plan would encourage further
engagement with the content of the workshop in the
weeks and months following workshop completion.

Measures
Work-related rumination
The Work-Related Rumination Questionnaire (Cropley,
Michalianou, Pravettoni, & Millward, 2012) is a selfreport measure designed to measure a proposed threefactor model of perseverative thinking about work. The
affective rumination subscale—comprised of ﬁve items—
was analysed in this study. Included in the affective rumination subscale are items such as, “Are you annoyed by
thinking about work-related issues when not at work?”
and “Do you become tense when you think about workrelated issues during your free time?”. Items are responded
to against a 5-point Likert scale ranging from 1 = Very
seldom/never to 5 = Very often/always, and each subscale
yields a total score which ranges from 5 to 25, with higher
scores representing higher levels of the factor. In a previous study, the Cronbach’s alpha for affective rumination
was .90 (Querstret & Cropley, 2012), and in this study,
Cronbach’s alphas for affective rumination were T1 = .85
and T2 = .87.

Work-related fatigue
The Occupational Fatigue Exhaustion Recovery (OFER)
scale is a 15-item measure that has been validated in
several studies as a measure of work-related fatigue
(Winwood, Wineﬁeld, Dawson, & Lushington, 2005;
Winwood et al., 2007, 2006). We used the Chronic
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Fatigue (CF) subscale because we were interested in fatigue that is persistent/long-term. The CF subscale contains
items that reﬂect the complexity of this construct as a
mixture of mental, physical, and emotional components,
consistent with the observed and reported characteristics
of persistent fatigue (Winwood et al., 2006). This subscale
is comprised of ﬁve items. Typical items for the CF
include subscale, “I often dread waking up to another
day of my work”; “I often wonder how long I can keep
going at my work”; and “Too much is expected of me in
my work”. Each item is responded to on a 7-point Likert
scale ranging from 0 = “Completely disagree” to
6 = “Completely agree”. Each subscale yields a total
score that ranges from 0 to 100 (score = [Ʃ (item
scores)/30] × 100). The Cronbach’s alpha for CF has
been reported as .91 in a previous study (Querstret &
Cropley, 2012) and is T1 = .91 and T2 = .87 in this study.
Sleep quality
The Pittsburgh Sleep Quality Index (PSQI) is a wellvalidated questionnaire comprised of 19 items assessing
sleep quality and disturbances over a one-month interval
(Buysse, Reynolds, Monk, Berman, & Kupfer, 1988).
These 19 items result in seven component scores (subjective sleep quality, sleep latency, sleep duration, habitual
sleep efﬁciency, sleep disturbances, use of sleep medication, and daytime dysfunction) which are summed
together to yield a global PSQI score, ranging from 0 to
21. Higher scores reﬂect poorer sleep quality (Buysse
et al., 1988). The Cronbach’s alpha for this scale has
been reported as .83 in a previous study (Buysse et al.,
1988; Carpenter & Andrykowski, 1998) and as T1 = .70
and T2 = .74 in this study.
Control variables
Single items were included in the survey for gender
(1 = female; 2 = male); age, educational level
(1 = University educated; 2 = Not university educated);
work pattern (1 = 9 a.m.–5 p.m. [Mon–Fri], 2 = shift
work); work type (1 = full-time, 2 = part-time); and
hours worked per week. The reason for including these
control variables was because we did not randomize group
membership; therefore, we wished to control for differences between the groups at baseline which may have had
an impact on the results.
Furthermore, while this study was focussed on assessing the effectiveness of the workshop for changing levels
of self-reported work-related rumination and work-related
fatigue, we felt it was important to control for other
measurable variables which theoretically, and on the
basis of existing research, could also be inﬂuenced by
the intervention and could covary with work-related rumination and/or work-related fatigue. For example, in the

context of the effort-recovery theory (Meijman &
Mulder, 1998), increased job demands interfere with
recovery processes by reducing the time available to the
individual, and limited control at work can damage recovery because individuals may be required to continue
expending effort at times when they require a break psychologically and physiologically. As such, both low control at work and high levels of demand at work can
compromise opportunities for recovery and could potentially be related to work-related rumination and workrelated fatigue.

Job control and job demands
Eleven items from the Job Content Questionnaire (JCQ;
Karasek et al., 1998) were used to measure perceived job
demands (JD) and included items such as, “Do you have
to work very fast?”. Ten items from the JCQ were used to
measure perceived job control (JC) and included items
such as, “Do you have a choice in deciding HOW you
do your work?”. Each item was responded to on a 4-point
Likert scale ranging from 1 = Never/Almost never to
4 = Often. For each of these scales, items are summed to
yield a total score which ranges from 10 (JC) or 11 (JD) to
40 (JC) or 44 (JD), with high scores indicating high job
demands or high job control, respectively. Cronbach’s
alphas in a previous study were .78 (JDs) and .76 (JC;
Querstret & Cropley, 2012). Cronbach’s alphas in this
study were JDs T1 = .77, T2 = .80 and JC T1 = .85,
T2 = .87.

Results
Sub-sample demographics
Table 1 shows all demographic details for the workshop
and non-workshop groups.

Data analysis
Correlation analysis
Means and standard deviations for the study variables can
be viewed in Table 2, and correlations for the study variables can be viewed in Table 3. We reviewed the correlation table to check if our proposed control variables were
correlated with each other and the dependent variables.
Hours per week was signiﬁcantly correlated with job
demands; work pattern (1 = 9 a.m.–5 p.m. [Mon–Fri],
2 = shift work) was signiﬁcantly correlated with job
demands (T1) and job control; and education level
(1 = University educated; 2 = Not university educated)
was correlated with job demands, job control (T2), and
affective rumination. Because of these signiﬁcant correlations, these variables were controlled for further analysis.
Work type did not signiﬁcantly correlate with any other
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Table 2. Means (SD), skew, and kurtosis for all study variables.
Attendance at workshop
Study variable
Job demands (T1)
Job demands (T2)
Job control (T1)
Job control (T2)
Affective rumination (T1)
Affective rumination (T2)
Chronic fatigue (T1)
Chronic fatigue (T2)
Sleep quality (T1)*
Sleep quality (T2)*

Yes
33.24
33.32
30.01
30.92
11.25
10.48
36.01
33.88
6.34
6.45

No
(3.81)
(4.00)
(4.26)
(4.33)
(2.93)
(3.31)
(26.55)
(22.80)
(3.14)
(3.99)

32.32
32.64
25.56
25.88
11.71
11.43
42.98
45.49
7.24
7.73

(4.20)
(4.35)
(6.24)
(6.77)
(3.62)
(3.58)
(27.81)
(25.68)
(3.99)
(4.43)

Skew

Kurtosis

−0.82
−0.83
−0.43
−0.50
0.25
0.27
0.36
0.35
0.58
0.59

0.62
0.59
−0.19
−0.46
−0.11
−0.30
−0.67
−0.61
0.07
0.04
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Notes: *Higher scores = poorer sleep quality. Italic values in brackets represent the standard deviation values.

control variables nor with the dependent variables; therefore, work type was not included as a covariate in further
analysis.

Analytic approach
Two stages of data analysis were conducted. Firstly, a
multivariate analysis of covariance (MANCOVA) was
carried out to assess the effect of the intervention on the
dependent variables together. MANCOVA is an appropriate approach to use when dependent variables are correlated with each other (see Table 3) because it takes into
account this shared variance when assessing the efﬁcacy
of the intervention. Secondly, a series of analysis of covariances (ANCOVAs) were conducted on each of the
dependent variables to assess the effect of the intervention
on them individually. Before conducting the main analyses, the data were tested for the presence of outliers
and normality was assessed (Field, 2009). There were no
multivariate outliers in the data, and the data were normally distributed (assessed via review of histograms and
absolute skew and kurtosis values; see Table 2). All analyses were conducted using SPSS version 21 (IBM Corp,
2012).

Multivariate Analysis of Covariance (MANCOVA) results
We entered the T2 scores as the dependent variables
(affective rumination T2; chronic fatigue T2; sleep quality
T2) and whether or not participants attended the CBTbased workshop (intervention) as the between-subjects
variable. We included the following covariates in the
analysis: T1 scores for each dependent variable, job control, and job demands. We also included hours worked per
week as a covariate because the workshop group reported
a signiﬁcantly higher number of hours worked per week at
baseline than the non-workshop group (F(1, 225) = 9.705,
p = .008); work pattern, because the non-workshop group

was comprised of people working both traditional (9 a.m.–
5 p.m. Mon–Fri) and non-traditional (shift work) patterns,
whereas all participants in the workshop group worked a
traditional pattern; and we included level of education
because it was correlated with affective rumination (see
Table 3). The assumption of equality of covariance
matrices was satisﬁed, Box’s M = 7.373, F = 1.211,
p = .30; the analysis showed a signiﬁcant multivariate
main effect for group, Wilks’ λ = .057, F(3, 217) = 4.34,
p = .005, ƞp2 = .06 (medium effect size; Cohen, 1988).

Analysis of Covariance (ANCOVA) results
In the next stage of the analysis, individual ANCOVAs
were carried out to assess the effect of the intervention on
each of the dependent variables. The homogeneity of
variance assumption was satisﬁed for affective rumination
and sleep quality because Levene’s F-test was non-significant (affective rumination [F(1, 225) = 1.83, p = .18];
sleep quality [F(1, 225) = 1.66, p = .20]); however,
Levene’s F-test was violated for chronic fatigue
[F(1, 225) = 5.28, p = .02], suggesting that the variances
between groups may be signiﬁcantly different. However,
Field (2009) suggests that the Levene’s F-test is not
necessarily the best way to judge whether variances are
unequal enough to cause problems; instead, a useful double-check is to conduct a Hartley’s Fmax, or variance
ratio, test. The variance ratio is calculated by dividing
the largest group variance by the smallest group variance,
and an appropriate ratio is anything below 2 (Field, 2009).
The variance ratio for chronic fatigue was less than two
(chronic fatigue Fmax = 1.24); therefore, homogeneity of
variance has been assumed for all dependent variables.
For each ANCOVA analysis, T1 scores and demographic control variables (age, gender, children, work
status, work pattern, hours worked per week, and education level) were entered as covariates in the model. The
correlation matrix (see Table 3) was then reviewed to

Notes: *p < .05; **p < .01; HPW = hours per week; WK PAT = work pattern (1 = traditional [9 a.m.–5 p.m., Mon–Fri], 2 = shifts); EDUC = Level of education (1 = No University, 2 = University educated);
WK TYPE = Work type (1 = full-time, 2 = part-time); *Higher scores = poorer sleep quality. Values in bold represent signiﬁcant correlations between variables.

−
0.59**
−
0.35**
0.45**
−
0.65**
0.47**
0.31**
−
0.47**
0.65**
0.34**
0.42**
−
−0.14*
−0.20**
−0.22**
−0.37**
−0.51*
−0.16*
0.38**
0.34**
0.12
0.17**
0.21**
0.18**
0.16*
0.08
−0.02
−0.03
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Job demands T1
Job demands T2
Job control T1
Job control T2
Affective rum T1
Affective rum T2
Chronic fatigue T1
Chronic fatigue T2
Sleep quality T1*
Sleep quality T2*

0.17*
0.19**
−0.05
−0.08
0.03
0.05
−0.03
0.09
−0.05
0.02

−0.22**
−0.12
−0.43**
−0.40**
−0.01
−0.02
0.03
0.06
0.15*
0.11

0.09
0.06
−0.07
−0.05
0.07
0.02
0.02
0.00
0.05
0.01

−
0.75**
0.17**
0.15*
0.25**
0.25**
0.09
0.15*
−0.03
−0.00

−
0.15*
0.14
0.24**
0.32**
0.07
0.19**
−0.02
0.05

−
0.80**
−0.21**
−0.13*
−0.32**
−0.30**
−0.25**
−0.14*

−
0.67**
0.66**
0.51**
0.40**
0.29**

9
8
7
6
5
4
3
EDUC
WK PAT
HPW

Table 3. Correlation matrix for all study variables.

WKTYPE

1

2
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ascertain to which of the ANCOVAs job demands and job
control should be added as covariates. Job demands was
correlated with affective rumination and chronic fatigue so
it was entered as a covariate in the respective ANCOVA
analyses. Job control was correlated with all of the dependent variables; therefore, it was included in each of the
ANCOVAs.
We found that attendance at the CBT-based workshop
had a signiﬁcant effect at follow-up on affective rumination (F(1, 222) = 3.352, p = .03, ƞp2 = .02) and chronic
fatigue (F(1, 223) = 8.936, p = .003, ƞp2 = .04); however,
there was no signiﬁcant effect on sleep quality (F
(1, 224) = 2.047, p = .06, ƞp2 = .01). Speciﬁcally, participants who attended the CBT-based workshop reported
signiﬁcantly lower levels of chronic fatigue and affective
rumination at follow-up than participants who did not
attend the workshop. According to Cohen’s (1988) guidelines, partial eta squared (ƞp2) values of .01, .06, and .14
constitute small, medium, and large effect sizes, respectively; therefore, the effect sizes for affective rumination
and chronic fatigue were small. Hypotheses 1 and 2 were
supported and Hypothesis 3 was not supported.
Analysis of change in covariates
As a secondary check, we assessed whether or not the
workshop attendees reported signiﬁcant changes in job
demands and job control from T1 to T2. We conducted
paired samples t-tests on the split ﬁle data (split by
intervention vs. no intervention) for each of these variables. We found that participants who attended the
workshop reported signiﬁcantly higher levels of job
control at T2 (t(101) = −2.842, p = .005) when compared to their levels at T1; however, there were no
signiﬁcant differences between T1 and T2 for workshop
attendees in self-reported job demands T2 (t(101)
= −0.315, p = .75). For the non-workshop attendees,
there were no signiﬁcant differences between T1 and T2
for job demands (t(124) = −1.143, p = .25) or job
control (t(124) = −0.873, p = .38).
Discussion
This longitudinal quasi-experimental study aimed to
assess the efﬁcacy of a CBT-based one-day workshop
intervention delivered in a workplace setting for the reduction of affective work-related rumination and chronic fatigue and for the improvement of sleep quality. Two of our
three hypotheses were supported. We found that individuals who attended the workshop reported signiﬁcantly
lower levels of chronic fatigue at follow-up and signiﬁcantly less affective rumination than individuals who did
not attend the workshop; however, there were no differences between the groups in self-reported sleep quality at
follow-up. It is important to note that the effect sizes for
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these differences were modest, and it would be interesting
to examine in future research whether the beneﬁcial
effects of the intervention were sustained longer term.
It is interesting that we found a signiﬁcant reduction
for both chronic fatigue and affective rumination, and this
ﬁnding is consistent with our argument, outlined in the
introduction, that these two constructs may be involved in
a cyclical acceleration model with one feeding the other.
Given the possibility of a potentially complex (and as yet
untested) relationship between these variables, it may be
difﬁcult to disentangle speciﬁcally which construct this
workshop has affected; however, the reduction in both of
these constructs cannot be explained by a reduction in
perceived job demands as workshop attendees reported
no signiﬁcant reduction in job demands from T1 to T2.
In line with the CBT model, one possibility is that
participants were able to identify and challenge maladaptive cognitions (e.g., catastrophizing, over-generalization)
in relation to their work and this may have positively
inﬂuenced both performance (e.g., managing working
hours more effectively) and recovery (e.g., improved
sleep) behaviours, which in turn may have reduced
perceived levels of chronic fatigue. For example, if an
individual’s pervading mind-trap is that of “overgeneralizing”, whereby the individual believes that a piece
of work (e.g., a report) will not be well received by the
organization because their maladaptive cognition is that
their work “is never good enough”, their usual behavioural
response may be procrastination (putting off doing the piece
of work due to fear of failure). This procrastination may
invariably result in compromised performance behaviours
(e.g., working longer hours to complete the work at the last
minute) and may also impact on recovery behaviours (e.g.,
loss of sleep due to stress and longer working hours). If, via
attendance at the CBT-based workshop, the individual can
learn to identify and challenge the maladaptive cognitions
(e.g., my work is never good enough) associated with their
propensity to “over-generalize”, they would then be in a
position to manage their working hours more effectively
(as they may not procrastinate to the same degree) and they
would also be in a better position to ensure adequate recovery takes place (e.g., enough good quality sleep). This type of
cognitive restructuring (detecting and changing dysfunctional thinking habits into more functional and realistic
ways of thinking) is intrinsic to CBT-based programmes
(Beck et al., 1979). In line with the Cognitive Model of
emotions (Beck, 1964; Ellis, 1962), workshop attendees
may have been able to disengage their emotional response
to a situation from the actual situation itself.
Related to the point above, a further possibility for the
change in chronic fatigue and affective rumination is that
participants who attended the workshop made an intentional and concerted effort to engage in more performance
and recovery behaviours. Performance behaviours include
aspects such as time-management, managing working
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hours effectively, communicating under pressure, building
relationships with others, and taking time out to think
about thinking. Recovery behaviours include behaviours
that enable participants to manage a decent work-life
balance and to recover from stress (e.g., sleep, diet, exercise). For example, workshop attendees may have made
and implemented plans to be more effective at time-management, or may have developed a better sense of worklife balance with regard to ring-fencing hours spent at
work. Previous research has shown that employees who
prefer to segment their work and home environments—
that is, by establishing clear boundaries between the two
—report higher levels of psychological detachment from
work during non-work time (Park et al., 2011). Perhaps
the workshop attendees in this study established a clearer
distinction between their work and non-work environments—for example, by switching off PDA’s, mobile
phones, or not checking work email when at home—
thereby affording themselves more space for recovery
processes to take place.
Furthermore, during the workshop, participants were
encouraged to consider which recovery behaviours were
most important to them and also to reﬂect on how they
spent their time during the working week; therefore, it is
possible that participants actively worked to change one or
more of their recovery behaviours. The intervention did
not signiﬁcantly affect self-reported sleep quality; therefore, we cannot conclude that the reduction in reported
work-related fatigue was mediated by an improvement in
sleep quality. However, the ﬁnding that the intervention
did not have an effect on sleep quality may be an artefact
of the time lag between initial intervention attendance and
follow-up (6 months). Indeed, the effect of the intervention at follow-up on sleep quality only marginally missed
signiﬁcance (p = .06); therefore, it is possible that the
intervention did have a positive inﬂuence on sleep but
that this effect faded over time. This would align with
research ﬁndings suggesting that the effects of CBT interventions for sleep appear to fade relatively quickly (see,
e.g., Okajima et al., 2011) and that “booster” CBT sessions may be necessary in the longer term in order for the
effects to be sustained (Montgomery & Dennis, 2004). As
expanded on in the Limitations section (below), a study
design in which more measurement periods were added
would show whether the intervention had an effect in the
short-term which faded over time.
Taking part in the workshop may also have reinforced
effective relationship skills resulting in a more harmonious
work environment. If individuals have more functional
and enjoyable relationships with colleagues, this may
mean an increased sense of well-being and satisfaction at
work, leading to a decrease in one potential cause of
affective rumination. While we did not gather any qualitative feedback from participants and did not ask speciﬁcally about interpersonal relationships at follow-up, a
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previous study assessing the efﬁcacy of a workplace-based
programme found that participants reported signiﬁcant
improvements in relationships not just at work, but also
outside of work (e.g., with children and other family
members; Millear et al., 2008). Participants in the study
by Millear et al. suggested that the group format increased
their enjoyment of the programme and enabled them to
acquire relationship skills which they then used at work
and at home. The programme in the Millear et al. study
was delivered in multiple sessions over many weeks,
whereas the intervention in the current study was over
one full day; nevertheless, the participants in our study
may have enjoyed the group format and discussions and
this may have had a positive effect outside of work,
thereby promoting recovery. This presents an interesting
avenue for future research to explore.
A further possibility is that workshop participants felt
more able to cope with the demands of their work via an
increase in coping self-efﬁcacy. Coping self-efﬁcacy
represents an individual’s ability to manage difﬁcult situations and it is closely related to an individual’s persistence
and tenacity in dealing with challenges and adversity
(Kleinke, 1998; Moos, 2002; Reivich & Shatte, 2002;
Seligman, 1990). Even though we did not measure coping
self-efﬁcacy in the current study, we did measure perceived control at work which is a closely-related construct.
Our ﬁnding that workshop attendees reported a signiﬁcant
increase in job control between T1 and T2 may support an
increase in perceived coping self-efﬁcacy. In the current
study, it is possible that an increase in coping self-efﬁcacy
has afforded participants of the workshop some respite
from affective rumination, less interference with recovery
processes and a corresponding reduction in perceived
work-related fatigue; however, this is speculative and
represents an interesting avenue for future empirical work.
We have discussed rumination in the present study in
terms of its negativity (i.e., its association with poor sleep
and fatigue); however, it is also possible that rumination
could actually lead to an increase in positive affect. This is
likely when the process of rumination leads to a successful
outcome. For example, positive process-focussed rumination focuses on the process of how events occurred, “How
can I solve this problem?” and “How can I become more
creative?”. Indeed this type of thinking could be advantages in the occupational context (Cropley & Zijlstra,
2011; Querstret & Cropley, 2012). However, according
to the model put forward by Martin and Tesser (1989),
rumination typically hinders goal attainment. Further
research is needed to explore the potential positive aspects
of rumination.
Theoretically, the effects of the workshop could be
interpreted as follows. In line with the effort-recovery
theory (Meijman & Mulder, 1998), individuals who
attended the workshop may have made efforts to discontinue taxing their systems by engaging in more recovery

behaviours outside of work (e.g., diet, exercise); disengaging from work-related thinking; and becoming more able
to deal with the demands of their work while at work (e.g.,
better time-management, management of hours worked,
and building better working relationships with others).
And in the context of the COR (Hobfoll, 1998), workshop
attendees may have increased their internal resources, for
example, due to increased levels of coping self-efﬁcacy. In
concert with one another, it may be a combination of more
effective recovery both at work and outside of work that
explain the reduction in both affective rumination and
chronic fatigue.
Limitations
It is useful to start with a consideration of the limitations
of the study design because these limitations restricted our
interpretation of the results. Firstly, as mentioned in the
methods section for the study, this was a quasi-experimental design because the workshop and non-workshop
groups were formed from convenience samples. As a
result, there were differences in the groups at baseline;
however, the groups were closely matched on age, gender,
hours worked per week, number of years working in
current role, and on percentage of the sample married
and with children. Where possible, differences between
the groups have been controlled for statistically in the
analysis. Nevertheless, the majority of workshop attendees
came from the same organization and indeed the same
occupational group (lawyers); therefore, it is possible
that there is something speciﬁc to this occupational
group, or organizational context, which fostered an ability
to engage with the workshop and implement changes.
Furthermore, it is possible that something unmeasured in
this study, and unique to the organization within which
workshop participants worked, caused the observed
changes in the dependent variables instead of attendance
at the workshop. As such, the generalizability of the ﬁndings in this study to other occupational groups or organizational contexts needs to be tested through further
empirical work. For example, it would be advantageous
for the workshop and non-workshop groups to be drawn
from the same occupational context and randomized to the
different treatment groups. It would also be useful to test
the effectiveness of the intervention in other occupational
groups.
Another limitation lies in the lack of coherence
between intervention design and measures employed.
While it is appropriate to assess change in work-related
rumination, sleep, and chronic fatigue—because theoretically, and on the basis of existing research, CBT interventions may have an effect on these measures (see, e.g.,
Okajima et al., 2011; Van Der Klink et al., 2001)—it
was not possible to assess the mechanisms of change.
This is predominantly because the workshop was designed
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by the organization in isolation from the research team,
and the timescales to design, test, and launch the online
assessment questionnaire did not enable detailed thinking
with regard to assessing potential mechanisms of change
appropriately. Therefore, some of the interpretation above
(while based on theory and aligned with previous research
ﬁndings) is speculative and further empirical work is
needed.
Finally, the design of this study would be considerably
strengthened if change was assessed more robustly; for
example, before the intervention, immediately after the
intervention, and then at 3 and 6 months post-intervention.
The 6-month time lag between workshop completion and
follow-up (without any intervening assessment) increases
the likelihood that something (unmeasured) other than the
workshop may have caused the changes in the dependent
variables. However, there were no signiﬁcant changes in
the organization within which the workshop attendees
worked over the 6-month period of the study. There is
no doubt that measuring change over more points in time
would be beneﬁcial, but one of the challenges inherent in
conducting research in real-life settings is that it is often
not possible to negotiate “ideal” or “preferred” timelines.
In this case, it was not possible to assess change in the
participants between the two measurement points.
Nevertheless, this quasi-experimental longitudinal study
also confers a considerable strength because this research
was conducted in a real-world setting which increases its
ecological validity. Furthermore, conducting studies
within organizational settings is an effective way to build
collaborative research relationships and, over time, as the
organization learns to trust your approach, more robustly
designed research can be carried out.

Implications for the real world
Employers have a responsibility to address work-related
health risks, and it is increasingly important that employers make use of evidence-based practices and interventions in support of their workplace health and safety
agendas. The current study showed that a one-day CBTbased intervention may be effective in improving employees’ recovery and well-being; therefore, organizations
could consider integrating such an intervention into their
occupational health programmes. However, participation
in such programmes should be voluntary. If involvement
in these types of programmes was mandated, employees
could consider this an intrusion, violating their ability to
segment their work life from their private life. Research
has shown that such violations increase perceived stress
and reduce job satisfaction (Kreiner, Hollensbe, & Sheep,
2009); therefore, organizations need to balance their desire
to support their employees’ health against the need to
protect their employees’ sense of work-life balance.
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Traditional workplace stress management interventions do not focus on the impact of maladaptive cognitions
for the maintenance of the response to stress; however, by
acknowledging that different individuals experience the
same environment (with the same inherent stressors) in
very different ways and by focussing on the helping
individuals to understand the part their own cognitions
play in their experience of work stress, interventions can
essentially be tailored more effectively for different individuals. Developing stress management interventions
which have a greater emphasis on intra-personal factors
has intuitive appeal as employees will have very different
and divergent motivations, learning styles, and personal
schemas through which they view the world. In the current
study, while the intervention was situated within a traditional stress management training content framework (e.g.,
understanding stress and its consequences), the format of
the intervention was very much CBT-based, focussing on
intra-personal factors which determine an individual’s
experience of stress (maladaptive cognitions and their
interaction with performance and recovery behaviours).
Helping participants to understand how their own maladaptive cognitions contribute to their experience of stress,
and providing them with the tools to challenge and change
those cognitions, personalizes their experience of what is
essentially a group-based intervention. Perhaps the success
of the current workshop could be attributed to its multifaceted coverage of a complex area, enabling attendees to
engage with those areas which are most personally
resonant.

Conclusions
Notwithstanding the limitations inherent in a quasi-experimental design, this study provides initial support for the
use of a short (e.g., one day) CBT-based workshop delivered in a workplace environment for the reduction of
work-related fatigue and rumination.
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