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Psychology & health

The role of perseverative cognition in the job strain-
health outcome relationship

Dane McCarrick , Andrew Prestwich  and Daryl B. O’Connor 

school of Psychology, University of leeds, leeds, UK

ABSTRACT
Objective: Job strain has been implicated in a variety of adverse 
health outcomes, particularly cardiometabolic and inflammatory 
diseases. However, the mechanisms underlying these effects remain 
largely unknown. One possibility is that the maladaptive coping 
response to stress, (perseverative cognition (PC); the cognitive 
representation of past stressful events (rumination) or feared future 
events (worry)), either in work or more generally, mediates the 
relationship between job strain and physical disease. The aim of 
this study was thus to test the potential role of both general, and 
work- related PC as a mediating, or potentially moderating, mech-
anism between job strain and ill- health outcomes.
Design & Measures: Using an online cross- sectional design, 650 
full- time employees completed measures of job strain, general and 
work- related PC (rumination & worry) and health outcomes (burn-
out, somatization, health behaviours & sleep quality).
Results: General and work- related worry and rumination signifi-
cantly mediated, often independently, the relationship between 
job strain and burnout, somatization, and sleep quality. No signif-
icant mediation effects were observed for health behaviours and 
no type of PC (general or work- related) moderated job strain- 
health outcome relations.
Conclusion: Both general and work- related worry and rumination 
are likely to play important, and partly independent, roles in under-
standing the adverse relationships between job strain and various 
health outcomes.

Introduction

The United Kingdom Health and Safety Executive estimates 12.8 million working days 
are lost each year as a consequence of work-related stress, costing the taxpayer an 
annual bill of £5.2 billion (HSE, 2022). Research on work-related stress was relatively 
sparse until the late 1970s (Beehr, 1998), but a plethora of studies now exist showing 
that work-related stress is not only a risk factor for absenteeism (e.g. Kinnunen & 
Nätti, 1994; Palmer, 2018), but also for a range of negative mental and physical health 
outcomes (e.g. Levenstein et  al., 2001; O’Connor et  al., 2021). For example, individuals 
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experiencing heightened stress at work report lower self-rated health (De Witte et  al., 
2016; Ferrie et  al., 2005), high levels of mental distress (e.g. O’Connor et  al., 2000a, 
2021a), increased instances of coronary heart disease and hypertension (Levenstein 
et al., 2001) and are also more likely to suffer from obesity (Ferrie et al., 2005; Muenster 
et  al., 2011). For these reasons, many now consider work-related stress a modern-day 
pandemic and call for urgent preventative action (Mental Health Foundation, 2020).

One of the most significant and long-standing models of occupational stress is the 
job demands-control model (Karasek, 1979). Two fundamental mechanisms underpin 
the model: psychological strain and active learning mechanisms. The former is char-
acterised by the experience of high job demands with simultaneous low levels of 
control over decision-making, leading to greater psychological strain. The latter is 
categorized based on the experience of high job demands and low levels of control 
and is said to promote the development of new adaptive behaviours. Importantly, 
the model is underpinned by several existing theories within the stress literature (cf., 
Cohen et  al., 2016; Brosschot et  al., 2016, 2017, 2018) informed by the concept of 
‘allostatic load’ (McEwen, 1998); attesting that the wear and tear that the body expe-
riences is due to repeated and long-term exposure to stress. It would therefore follow 
that actions to meet work demands yield short-term psychological (e.g. mental fatigue) 
and physiological (e.g. increased heart rate, adrenaline secretion) reactions which, 
initially, are adaptive and reversible. However, when one fails to recover, the adaptive 
nature of the response turns into negative load effects, such as exhaustion, chronic 
tension and persistent sleep difficulties (Geurts & Sonnentag, 2006; Kuiper et  al., 1998; 
O’Connor et  al., 2007).

Empirical data dating back to the mid-nineties supports the adverse relationship 
between job strain and ill-health. The Whitehall II study (North et  al., 1996) was a 
relatively early example of a study that demonstrated that low job control, whether 
through self-report or independent assessment, predicted significantly more incidences 
of coronary heart disease and higher rates of short term and long-term sickness 
absence. In fact, adjusting for low decision control reduced the odds-ratio to develop 
any form of heart disease in the lowest grade (compared with the highest grade) 
from 1.5 to 1.2. Furthermore, a range of endocrinological and physiological evidence 
also now exists supporting this link. Landesbergis et  al. (2013), in a meta-analysis of 
22 cross-sectional studies, showed that a single exposure to job strain was associated 
with higher ambulatory systolic blood pressure and diastolic blood pressure. Jarczok 
et  al. (2013) systematically reviewed the association between job strain and heart-rate 
variability (HRV). Thirty-six studies representing over 27,000 employees from 10 coun-
tries showed that job strain and adverse work conditions again were associated with 
decreased HRV. This is especially significant given a recent large-scale study reported 
that low levels of vagally mediated HRV are associated with elevated risk of a range 
of cardiometabolic and inflammatory diseases (Jarczok et  al., 2020; Mauss et  al., 2015).

However, recent advances in stress theory have highlighted a new mechanism 
through which stress at work may affect a range of psychobiological processes, even 
long after the stressor is present in the environment. The perseverative cognition 
hypothesis (PC Hypothesis; Brosschot et  al., 2005, 2006, 2014) suggests that worry 
and/or rumination (via repetitive thinking) may lead to disease by prolonging the 
stress-related physiological activity associated with facing a stressor, by both 
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amplifying the short-term bodily response to stress, and by delaying the recovery 
and/or reactivating the stress response following a stressor. Rumination and worry 
are similar constructs but differ in terms of content. Worry is linked to future-oriented 
threat prediction, often in an (unsuccessful) attempt to reduce negative outcomes or 
solve a problem (Borkovec, 1994). Rumination is characteristically related to persever-
ation about one’s own symptoms, the consequences of those symptoms, and past 
experiences habitually, in an (unsuccessful) exertion to understand oneself 
(Nolen-Hoeksema et  al., 2008). Critically, these processes represent stressors that, when 
prolonged, activate harmful physiological and psychological outcomes (for review, see 
Ottaviani, 2018) and trigger unhealthy behaviours (for review, see Clancy et  al., 2022). 
Given that job stress is not strictly bound to the work environment and is likely, if 
not inevitable to spill over into non-work domains (see, Lourel et  al., 2009), the mal-
adaptive response to stress – experienced through worry or rumination – may be 
particularly sensitive to work-related stressors.

Existing empirical studies accounting for the role of perseverative cognition (PC) 
at work primarily focus on rumination and one’s recovery or respite from work (e.g. 
Cropley & Zijlstra, 2011), along with its consequences for psychological and emotional 
wellbeing (e.g. Hamesch et  al., 2014), burnout (Marinelli & Piazza, 2002), and work 
reappraisal (Ray et  al., 2008). Of the studies drawing associations between persever-
ative cognition and health consequences, many are dated (e.g. Roger & Hudson, 1995; 
Roger & Najarian, 1998; Cropley & Millward Purvis, 2003) and few of them attempt 
to capture a broad range of health outcomes within the same sample of participants 
(e.g. sleep, Van Laethem et  al., 2016; burnout, May et  al., 2020). Existing studies have 
also tended to focus solely on physical health outcomes and despite the findings 
being crucial to understanding the role of perseverative cognition at work – such as 
those showing men who cannot relax after work have a threefold increased risk of 
heart disease (Cropley et  al., 2017) – demonstrate the role of health behaviours should 
not be overlooked. Some evidence does exist for the relationships between work-related 
rumination and biomarkers of sleep; for example, whereby high ruminators have been 
linked to a heightened cortisol awakening response (see, Steptoe et al., 2000). However, 
less work focuses on overall sleep quality, which is concerning given non-work time 
largely consists of sleeping and recuperation (Åkerstedt & Nilsson, 2003).

The respective role(s) of work-related worry and rumination, and how these relate 
to their more general counterparts, within the context of job strain and health out-
comes is unclear. Because of their unique potential to prolong the impact of 
work-related stressors (e.g. Cropley et  al., 2006), work-related worry and rumination 
may represent specific, and particularly damaging, manifestations of employees’ inabil-
ity to ‘switch-off’ following work. There is some evidence to suggest work-related 
rumination is linked to physiological markers of ill-health (such as lower parasympa-
thetic activity, see Cropley et  al., 2017); however, a scarcity of studies exist which 
assess the role of worry at (or about) work (exceptions are Aasa et  al., 2005; Flaxman 
et  al., 2012; Van Laethem et  al., 2015). This is significant as, in line with the PC 
Hypothesis, if people are likely to start thinking and anticipating work before they 
arrive then its more than probable that these feelings will decompartmentalize in 
some form of worry. Therefore, work-related (as well as general) worry and rumination 
may augment the adverse health impacts of stress at work, potentially serving as a 
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moderating mechanism; such that more job strain and worry interact to produce 
poorer health outcomes. It may also be the case that work-related worry and rumi-
nation, in congruence with the PC Hypothesis, mediate this relationship; such that 
the path from increased job strain to poor health may be fully explained by higher 
scores in worry and rumination.

Consequently, the present study aimed to consider the relative impact of both 
general and work-related worry and rumination as a mediating/moderating mechanism 
between the job strain and health outcome relationship. In doing so, we aimed to 
provide a renewed consideration of the psychosocial work environment as a predictive 
factor in public health outcomes. Furthermore, due to concerns that the defence/
vigilance response associated to PC is in fact derived from neuroticism (cf., Watson 
& Pennebaker, 1989) and in light of recent findings suggesting negative affectivity 
may serve as an additional emotional risk factor to health during the ongoing coro-
navirus pandemic (see, Kroencke et  al., 2020), sensitivity analyses were conducted to 
check whether the key findings hold after controlling for neuroticism. Importantly, 
this approach enables us to determine if the relationship between different types of 
PC and health outcomes, as well as the associations between job strain (through PC) 
on health, still stand when controlling for neuroticism. To test these aims, a sample 
of adults in full-time employment were recruited and completed a series of measures 
of job demands and control (from which a measure of job strain was derived), general 
and work-related PC, and a range of health-related outcomes (burnout, somatization, 
health behaviours and sleep). It was predicted that:

Higher levels of general PC (worry & rumination), as well as work-related PC, will 
be significantly associated with poorer health outcomes (Hypothesis 1);

General PC (Hypothesis 2 A), as well as work-related PC (Hypothesis 2B), will moderate 
the negative relationship between job strain and health outcomes, such that this 
relationship will be stronger in individuals with higher levels of general and work-related 
PC compared to lower levels;

General PC (Hypothesis 3 A), as well as work-related PC (Hypothesis 3B), will mediate 
the job strain and health outcome relationship. In relation to this final hypothesis, 
multiple mediation models will be conducted to test whether the different types of 
PC (general worry, general rumination, work-related worry, work-related rumination) 
additively contribute to the pathway between job demands and health outcomes 
such that they play a significantly unique and independent role, whether they play 
a similar role (and thus render one another non-significant), or whether some forms 
of PC are significant while others are not.

Method

Design & participants

The present study employed an online cross-sectional design to capture self-reported 
feelings towards stress at work and was preregistered on AsPredicted (see, here). 
Recruitment was purposefully sampled across adults who reported experiencing 
‘stress at work’ between 1st January 2020 and 30th January 2021. Social media adverts 
(e.g. Facebook, Twitter) and Prolific were used as the primary recruitment methods; 
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advertising was also shared externally by the Mental Health Foundation and MIND. 
Participants recruited through Prolific were paid in line with Prolific’s participants 
reimbursement policy (equivalent to £5 per hour). To be eligible, participants had 
to be employed on a full-time basis and be aged 18 years or older. The study 
received institutional ethical approval from a university-based ethics committee 
(REF: PSy-763).

An a-priori power calculation (in G*Power version 3.1; Faul et  al., 2009) indicated 
a minimum of 616 participants would be required to detect an effect size of g = .28 
(equivalent to r = .14) based on a power (1- β) of .80 in a one-tailed test with alpha 
set at .05. This was based on a recent meta-analysis which identified the average 
association between PC and health outcomes (McCarrick et  al., 2021).

Eight hundred and three participants initially provided responses to the online 
questionnaire. Of these, 73 did not provide any information beyond consent, 45 only 
reported their demographical data, 35 progressed beyond the demographics section 
but did not complete all of the study variables specified in the hypotheses and 650 
participants completed all measures. Consistent with our preregistration, the final 
sample comprised only of the 650 full-time employed adults (Mage = 28.9 years, 
SD = 10.9 years) completing all relevant measures. The data can be accessed via the 
Open Science Framework (OSF, here).

Nationality and ethnicity were classified in accordance with the categories outlined 
by the Office for National Statistics (ONS, 2021) and, due to the diverse range of occu-
pations reported by participants, the International Certification of Jobs (ISCO-08) was 
used as a framework to organise job titles into a clearly defined set of groups based 
on the authority, responsibilities, tasks and duties associated to the respective job roles.

Measures

Predictor: job strain
The 35-item Health & Safety Executive Management Standards Indicator Tool (HSE; 
Cousins et  al., 2004) is an extensively validated measure (e.g. Marcatto et  al., 2014) 
used by organizations to monitor working conditions that can lead to increased stress. 
The scale comprises 6 sub-scales relating to stress in the workplace. Consistent with 
previously validated methodology (see, Landsbergis et al., 1994; O’Connor et al., 2000b) 
we computed a measure of job strain by dividing job demands (α = .87, e.g. “It is 
clear what is expected of me at work”) by job control (α = .82, e.g. “I know how to 
go about getting my job done”).

Mediators/moderators: perseverative cognition
General worry. The 16-item Penn-State Worry Questionnaire (PSWQ; Meyer et  al., 1990) 
is often noted as the ‘gold standard’ measure of state worry. It has routinely demon-
strated high internal consistency in non-clinical criterion groups (α = .95, Molina & 
Borkovec, 1994), has high test-retest reliability amongst adult populations (r = .74–.92) 
as well as substantial inter-rater reliability (r = .55; Stöber, 1998). Participants are 
instructed to indicate how typical statements are of them on a five-point scale varying 
from 1 (“not at all typical of me”) to 5 (“very typical of me”). Example items include 
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“My worries often overwhelm me” and “I am always worrying about something”. A 
total score is calculated by summing the items and scores range from 16–80, with 
higher scores representing a greater degree of pathological worry.

Work-related worry
Given there is not currently a widely accepted and implemented measure for worry 
in the workplace, the 4-item Stress Arousal Scale (SAS; Smith et  al., 2012) was used 
and adapted for brevity. Participants responded to questions relating to the 
cognitive-affective precursors of physiological stress on a 1 (“never”) to 5 (“always”) 
point-scale, with higher scores indicative of greater worry. The items were adapted 
to include a work focus such as “I am concerned or worried about things, at work” 
and “I anticipate upsetting things, about work”. The measure has been used before 
to assess work-related worry (e.g. Borghini et  al., 2020), has demonstrated high internal 
consistency within a sample of full-time employed adults (α = .88; Smith et  al., 2014), 
and shows good convergent validity with the PSWQ (r = .60).

General rumination
A shorter 10-item (Treynor et  al., 2003) version of the Rumination Response Scale 
(RRS; Nolen-Hoeksema, 1991) was used to measure the frequency of depressive rumi-
nation through brooding and reflection. The scale correlates strongly with the full 
21-item scale (r = .72 − .82) and yields an ‘overall’ score, as well as two subscales, 
Brooding and Reflection. Example items include: Brooding “Why do I always think this 
way?” and “What I am I doing to deserve this?”; Reflection: “I write things down and 
analyse them” and “I go someplace alone to think about my feelings”; with higher 
scores reflecting greater instances of rumination. Given Brooding is seen as more 
damaging than reflection in terms of health (cf., Schoofs et  al., 2010), we repeated 
the analyses substituting the overall general rumination scores with the brooding 
scores. The results for the analyses in which the analyses are run with Brooding-specific 
items (rather than the ‘overall’ rumination measure) are reported in OSM 1, Section 
4. In brief, this change did not significantly influence any of the findings relating to 
the present study’s hypotheses

Work-related rumination
The 15-item Work-Related Rumination Questionnaire (WRRQ) assesses the content 
domains of affective rumination, problem-solving pondering, and detachment from 
the three-factor model of perseverative thinking about work (Cropley et  al., 2012). 
Given the detachment subscale has been shown to be strongly and negatively cor-
related with both the affective rumination and problem-solving pondering subscales, 
only the affective rumination and problem-solving pondering sub-scales were used 
in this study. Example items include “Are you troubled by work-related issues when 
not at work?” and “After work I tend to think about how I can improve my perfor-
mance”. Items are responded to along a 5-point Likert scale ranging from 1 (“never”) 
to 5 (“always”), yielding a total score for each sub-factor which ranges from 0 to 25 
(which was summed to make a composite score). The scale has been used and 
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validated in previous studies in working adults, with good to excellent internal con-
sistency (α = .81 − .90).

Outcomes

Burnout
The 18-item Copenhagen Burnout Inventory (CBI; Kristensen et  al., 2005) consists of 
3 subscales measuring personal, work-placed, and client-related burnout. Given the 
scope of the present study, the ‘work-placed’ subscale was used to capture participants’ 
current susceptibility to burnout in their workplace; which has been shown to predict 
future sickness absence, sleep problems and the use of pain-killers (Skakon et  al., 
2010). The measure employs a 1 (never) − 5 (always) scale, with higher scores indi-
cating greater signs of burnout. Example items include “I feel worn out at the end 
of the working day” and “My work is emotionally exhausting”. The subscale demon-
strates high levels of internal consistency (α = .87) and has promising convergent 
validity in both the mental (r = .67) and physical (r = .49) health subscales of the 
health-related quality of life inventory (SF-36 Health Survey; Ware, 1999).

Somatization
The Brief Symptom Inventory (BSI; Derogatis & Spencer, 1982) is a multidimensional 
test to measure current levels of psychological and physiological symptoms. The 
present study used the ‘Somatization’ subscale of the measure to capture participants’ 
experience of psychological distress in the form of somatic symptoms. Participants 
are asked to rate the degree to which they experience individual somatic symptoms 
on a scale of 1 (“not at all”) to 4 (“very much so”). Example items include ‘I get pains 
in heart or chest’, ‘I have trouble getting my breath’ and ‘I feel weak in parts of my 
body’. The somatization subscale has demonstrated acceptable test–retest reliability 
(r = .71) and good internal consistency (α = .85).

Sleep quality
The Pittsburgh Sleep Quality Index (PSQI; Buysse et  al., 1989) is often regarded as 
the ‘gold-standard’ self-report measure of sleep quality (for review, see Mollayeva 
et  al., 2016). The PSQI consists of 19 items that produce a global sleep quality score 
and the following 7 component scores: sleep quality, sleep latency, sleep duration, 
habitual sleep efficiency, sleep disturbance, use of sleeping medications, and daytime 
dysfunction. PSQI items use varying response categories that include recording usual 
bed time, usual wake time, number of actual hours slept, and number of minutes to 
fall asleep, as well as forced-choice Likert-type responses, resulting in an overall sleep 
quality score, with higher scores depicting poorer sleep. The scale has demonstrated 
good test–retest reliability (r = .79 − .83) and internal consistency (α = .83).

Health behaviours
The 16-item Good Health Practices scale (Hampson et  al., 2019) provides a broad 
coverage of health promoting behaviours. To be consistent with the other study 



8 D. MCCARRICK ET AL.

measures, and for ease of communication, all items were reverse scored such that 
higher scores reflected poorer health behaviours. A total score is provided by summing 
all items together. Participants responded to a 5-point Likert scale (1 = not at all like 
me − 5 = very much like me), with higher scores indicating unhealthier behaviours. 
Example items include “I exercise to stay healthy” and “I eat a balanced diet”. In the 
original study, the scale was internally consistent (α = .92) and predicted physiological 
dysregulation (e.g. abnormal blood glucose levels; higher body-mass-index).

Covariates
In addition to age and gender, neuroticism was also assessed as a covariate. The 
10-item Neuroticism subscale of the Revised NEO Personality Inventory (NEO-PI-R; 
Costa & McCrae, 2008) was used to gauge participants’ self-perceptions of negativity 
and emotionally instability. The NEO PI-R is widely accepted as the ‘gold-standard’ 
questionnaire measure of the Five Factor Personality Model. Participants respond to 
a 5-point Likert scale ranging from 1 (“never”) to 5 (“always”), with higher scores 
being indicative of higher Neuroticism. Example items include “I dislike myself” and 
“I get easily irritated”. The Neuroticism sub-scale has excellent internal consistency in 
adults (α = .87 - .92; Asendorpf et  al., 2001) as well as promising convergent validity 
with other measures of emotional instability (r = .68, Thompson et  al., 2012).

Body Mass Index (BMI) and the number of hours each participant worked per week 
(HWPW were also self-reported, but as the strength of the relationships between 
these variables and the health outcome measures were typically very weak, 
non-significant, and directionally inconsistent (see Table 1, BMI: r = .04 − .12; HWPW: 
r = −.08 − .04), they were not considered within the regression analyses.

Procedure

After providing informed consent to participate in a study titled ‘Work, Health & 
Wellbeing Study’, participants completed the measures on a survey site (Qualtrics) in 
the following order: job strain, neuroticism, general worry and rumination, work-related 
worry and rumination, somatization, burnout, health behaviours, and sleep. The median 
time taken to complete the survey was 14 min and 21 s (SD = 5.56 minutes). Following 
completion of the survey, participants were debriefed.

Method of analysis
Data were analysed in R-Studio (version 3.6.2).

Data was first tested for randomness using Little’s Missing Completely At Random 
(MCAR) test as a small amount of data was missing for Body Mass Index (BMI, N = 39). 
Little’s test was non-significant (p = .745) and further graphical summaries confirmed 
there were no missing cases elsewhere in the data (see OSM 2, Section 2). As an 
extra safe-guard, the analyses were run with and without imputed data for this vari-
able (i.e. BMI, using single, expectation maximization imputation). The use of imputed 
data did not alter the results; therefore, the non-imputed findings are reported.

Prior to conducting the main analyses, a comprehensive check of the associated 
statistical assumptions for normality, linearity, statistical independence and 
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homoscedasticity/homogeneity of variance were conducted. In addition to visual 
checks (e.g. scatter plots, Cullen & Frey graphs, QQ-plots, PP-plots etc.), formal tests 
(e.g. Durbin-Watson, Goldfield-Quandt, Variance Inflation Factor etc.) were also com-
puted to ensure the data were appropriate for regression/mediation analysis. In short, 
no major concerns were raised by these checks and the data were considered suitable 
for regression-based analysis.

The ‘lm’ function (Base R) was used to calculate beta coefficients to determine if 
greater PC was associated with poorer health outcomes and to conduct moderated 
regressions to assess interactions between job strain and PC on health outcomes. 
Multiple R2 was calculated to indicate the size of effects for the relationship(s) between 
study variables (Hypothesis 1 & 2). According to effect-size conventions for R2, .02, 
.15, and .35 represent small, medium, and large effects (Rosnow & Rosenthal, 1989). 
Across all analyses, bootstrapping, with 5,000 random imputations, was used to assess 
robustness; bootstrapped confidence intervals and re-sampled p-values were generated.

Correlational analyses were conducted to assess the interrelationships between the 
predictor (job strain), mediator (general and work-related worry and rumination) and 
outcomes (burnout, somatization, health behaviours and sleep quality).

A series of hierarchical ordinary-least squares (OLS) regressions were then conducted 
to test if higher levels of general PC, as well as work-related PC (i.e. worry and rumi-
nation), significantly predicted poorer health outcomes (i.e. burnout, somatization, 
health behaviours & sleep) (Hypothesis 1). Separate regressions were performed for 
each construct of PC to aid in comparisons with previous research and to maximise 
statistical power (see Hayes, 2009) (see, OSM 1, Section 1, Tables 1–16).

Further OLS regressions were used to test if general PC (worry or rumination) 
(Hypothesis 2 A), as well as work-related PC (worry or rumination) (Hypothesis 2B), 
significantly moderated the negative relationship between job strain and health out-
comes, such that this relationship is intensified within individuals reporting higher 
levels of general and work-related PC. For these analyses, job strain was entered at 
step 1, general worry or rumination (or work-related worry or rumination) at step 2, 
and the interaction between job strain and general worry or rumination (or work-related 
worry or rumination) was entered at step 3.

Mediation, using the product of ordinary-least-squares estimation approach, was com-
puted to determine if general PC (Hypothesis 3A), as well as work-related PC (Hypothesis 
3B), significantly mediated the job strain and health outcome relationship. The R package 
‘psych’ (Revelle, 2015) was used to estimate the direct, indirect, and the total effects for 
the path from the proposed predictor(s) (i.e. job strain) to the mediator(s) (i.e. general 
and work-related PC), and for the path from the mediator to the outcome variable (i.e. 
health outcomes). In view of highlighting the precise mechanism through which job strain 
is exacerbated through PC, and because it is unlikely the effect of an independent variable 
on an outcome variable is only transmittable by one means alone (Preacher & Hayes, 
2008), both general worry and rumination and work-related worry and rumination were 
entered into the same multiple mediation model.

Finally, an additional set of regressions were conducted to test whether each type 
of PC (general worry & rumination (as a set); work-related worry and rumination (as 
a set); both general and work-related worry & rumination (combined together)) inde-
pendently predicted poorer health outcomes. This approach was employed to 
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determine if variation across the different types of PC independently predicted poorer 
health across the outcome variables. This may have implications from an applied 
perspective, as targeting worry and rumination together (rather than one alone) may 
produce more favourable changes in the outcomes.

Covariates

Given females were significantly more likely to suffer from burnout, t(572) = 2.60, p 
=.009, engage in poorer health behaviours, t(598) = 4.48, p <.001, and experience 
poorer sleep, t(572) = 3.44, p <.001; and because being younger was associated with 
significantly higher levels of burnout, β = −.04, p =.035, and somatization, β = −.09, 
p <.001, age and gender were considered as covariates. In addition to asess if the 
relationships between PC and the outcomes were independent from established 
personality correlates of stress (i.e. neuroticism, see Enns et  al., 2005), the analyses 
were also ran with (and without) neuroticism included (at step 3). These results are 
reported within OSM 1.

Results

Participant characteristics

An overview of participants’ demographics can be found in Table 2. Typically, participants 
were white males aged around 29 years old, worked approximately 31.5 h a week, and 
were educated to university level (see Table 2). Scores for both types of PC, as well as 
job strain, were particularly high in the present sample and the degree to which the 
scores were dispersed around the mean was relatively small. Further figures, for the 
different participant demographics and how they were related to the different measures 
of PC and health, are presented in OSM 2, Section 1 (see Figures 1–13).

Hypothesis 1: Does greater PC predict poorer health outcomes?

The correlational analyses suggested that the all measures of PC were related with 
burnout (particularly the work-related measures of PC), somatization and sleep quality, 
with higher levels of PC associated with higher burnout, higher somatization and 
poorer sleep quality (see Table 1). The PC measures were unrelated to the overall 
measure of health behaviours. The analyses also revealed that the measures of PC 
were modestly correlated with each other, with the exception of work-related worry 
and work-related rumination (i.e. all r’s between .34 and .62), suggesting that they 
are distinct constructs.

General perseverative cognition
In separate regressions for worry and rumination, general PC significantly predicted 
burnout (worry: β = .47, p <.001, R2 = .22; rumination: β = .46, p <.001, R2 = .21), 
somatization (worry: β = .41, p <.001, R2 = .17; rumination: β = .49, p <.001, R2 = .24), 
and sleep quality (β = .34, p <.001, R2 = .12; β = .31, p <.001, R2 = .09). These asso-
ciations remained after controlling for age and gender together, as well as neuroticism 
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alone (see OSM 1). Although higher levels of general worry were initially statistically 
unrelated to health behaviours (β = .04, p = .258, R2 = .01), it did become a significant 
predictor after controlling for age and gender (as a set), β = .09, p = .025, R2 = .01.

Higher levels of rumination were initially statistically unrelated to health behaviours, 
β = −.01, p = .849, R2 = .01), but when gender and neuroticism were controlled for 
(as a set) higher levels of general rumination was significantly associated to poorer 
health behaviours (β = −.15, p <.001, R2 = .02). Each of these associations, for both 
general worry and general rumination, also stood when controlling for neuroticism 
(see OSM 1).

Work-related perseverative cognition
Work-related PC significantly predicted burnout (worry: β = .64, p <.001, R2 = .41; 
rumination: β = .58, p <.001, R2 = .33), somatization (worry: β = .47, p <.001, R2 = 
.22; rumination: β = .39, p <.001, R2 = .15) and sleep quality (worry: β = .31, p <.001, 

Table 2. Participant demographics.
characteristics

age (years), M (sD) 28.9 (10.9)
gender, % female (N) 43.23 (281)
hours worked per week, M (sD) 31.5 (15.5)
Body Mass Index, M (sD) 25.3 (7.88)
Ethnicity, N (%)
White 542 (83.38)
Mixed 27 (4.15)
asian 16 (2.46)
Black 11 (1.69)
other 54 (8.31)
Nationality, N (%)
UK & Ireland 176 (27.08)
North or West europe 22 (3.38)
Usa or canada 24 (3.69)
central or eastern europe 186 (28.62)
south europe 176 (27.08)
latin america, south Pacific, Middle east, african 66 (10.15)
Occupation, N (%)
Managers (e.g. chief executives, legislators) 33 (5.08)
trained professionals (e.g. scientists, lawyer) 143 (22.00)
technicians and associate professionals (e.g. health assistants, business service agents) 105 (16.15)
clerical support workers (e.g. secretarial, clerks) 13 (2.00)
service and sales workers (e.g. waiters, hairdressers, traders) 103 (16.85)
skilled agriculture (e.g. crop growers, animal producers). 7 (1.08)
craft workers (e.g. building trade, garment trade) 17 (2.62)
Plant and machine operators (e.g. mining, truck drivers). 18 (2.77)
elementary occupations (e.g. cleaners, labourer) 203 (31.23)
armed forces (e.g. army, navy) 8 (1.23)
Education, N (%)
some secondary school 118 (18.15)
gcse (or equivalent) 53 (8.15)
a-level (or equivalent) 93 (14.31)
Foundation degree (or equivalent) 38 (5.85)
Degree 201 (30.92)
Masters 118 (18.15)
PhD 29 (4.46)
Mental health condition, N (%)
yes 102 (15.69)
Physical health condition, N (%)
yes 101 (15.54)
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R2 = .10; rumination: β = 18, p <.001, R2 = .03). Higher levels of work-related PC were 
statistically unrelated to health behaviours (worry: β = .02, p = .534, R2 = .01; rumi-
nation: β = −.04, p = .369, R2 = .01).

Although higher levels of work-related worry were initially statistically unrelated 
to health behaviours, β = .02, p = .534, R2 = .01, it did become a significant predictor 
after controlling for age and gender (as a set), β =.-.08, p <.001, R2 = .09. Further 
information on each of these analyses can be found in OSM 1.

Additional analyses
An extra set of sensitivity analyses testing if each type of PC (when entered together, 
at the same level, as predictor variables) predicted poorer health outcomes, revealed 
that, with the exception of the relationship between work-related rumination and 
sleep quality, β = −.01, p = .608, R2 = .01, each type of PC remained a significant 
predictor of greater burnout and somatization, as well as poorer sleep quality. As in 
the main analyses, no relationships were observed for health behaviours (see, OSM 
1, Section 3, Tables 21–23). This suggests worry and rumination (both general and 
work-related) are uniquely important predictors of ill-health.

Hypothesis 2: Does Perseverative Cognition moderate the relationship between job 
strain and health outcomes?

While job strain significantly predicted greater burnout across each analyses con-
taining the different types of PC, B = 12.87 to 37.47, SE = 5.73 − 9.12, all p <.01, R2 = 
.32 − .47, none of the PC measures (general or work-related) moderated the relation-
ships between job strain and any of the outcome variables. The regression models 
for these results can be found in OSM 1, Tables 17–20.

Hypothesis 3: Does Perseverative Cognition mediate the relationship between job strain 
and health outcomes?

The mediation models revealed significant indirect paths between job strain and 
burnout, somatization, and sleep quality (but not health behaviours), via total PC (general 

Table 3. Mediation analysis for job strain, Pc, and health outcomes.
Predictor outcome effect b (95% CI) S. E R2

Job strain Burnout total 28.97*** 2.32
Direct 15.94*** 1.88
Indirect 12.99*** (9.62 − 16.62) 1.70 .54***

Job strain somatization total 25.01*** 3.26
Direct 10.91*** 3.00
Indirect 14.16*** (10.15 − 18.35) 2.04 .33***

Job strain health behaviours total 5.66 6.43
Direct 4.59 6.89
Indirect 1.03 (-.4.22 − 6.67) 2.79 .01

Job strain sleep quality total 13.42*** 2.25
Direct 7.06** 2.28
Indirect 6.36*** (4.31 − 8.58) 1.09 .16***

Note: general worry/rumination as well as work-related worry/rumination are the mediator terms in these 
mediation models. Beta-coefficients are unstandardized; p-values and 95% cI’s for indirect effects are 
from 5,000 bootstrapped samples; ***p < .001 **p < .01 * p < .05.
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worry; general rumination; work-related worry; work-related rumination) (see Table 3). 
These paths remained significant when controlling for age, gender and neuroticism.

The individual paths from job strain to each outcome, via each type of PC, are 
shown in Figure 1. With the exception of the paths from all types of PC to health 
behaviours, as well as the path from work-related rumination to sleep, and general 
rumination to burnout, all paths from job strain to PC and from PC to health outcomes 
(and the indirect paths) were significant.

Discussion

The aim of the present study was to test the relative impact of both general and 
work-related worry and rumination as a mediating and/or moderating mechanism 
between job strain and health outcomes. The data were broadly in support of our 
hypotheses regarding the predictive role of PC on health and its function as a medi-
ator between stress and ill-health, although PC and job strain did not interact to 
predict health outcomes. Both types of general and work-related worry and rumination 
predicted significantly higher scores in burnout and somatization, as well as lower 
scores in sleep quality (Hypothesis 1). Until age and gender were controlled for, no 

Figure 1. Mediation path analysis for Job strain, Pc, and health outcomes. Note: the figure shows 
the individual paths from job strain to each outcome, via each type of Pc. With the exception 
of the paths from all types of Pc to health behaviours, as well as the path from work-related 
rumination to sleep, and general rumination to burnout, all paths from job strain to Pc and from 
Pc to health outcomes (and the indirect paths) were significant. Numbers reflect the unstandard-
ized regression coefficients; C = the total effect of x on y; C’ = the direct effect of x on y; ***p 
< .001; **p < .01; *p < .05.
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significant relationships were observed for the impact of any type of PC on health 
behaviours. While job strain significantly predicted greater burnout across each analysis 
containing the different types of PC, none of the PC measures (general or work-related) 
interacted with job strain to predict any of the health outcome variables (Hypothesis 
2). However, for the mediation analyses, with the exception of the paths from all 
types of PC to health behaviours, as well as the path from work-related rumination 
to sleep, and general rumination to burnout, all paths from job strain to PC and from 
PC to health outcomes (and the indirect paths) were statistically significant (Hypothesis 
3). Thus, together, the results of the present study provide fresh evidence for the 
damaging nature of PC, its role as an important mediating mechanism between 
exposure to stress and adverse health outcomes as well as the potential unique, 
additive contributions of different types of PC.

Similar to previous studies linking PC to health consequences (for reviews, see 
Ottaviani, 2018; Clancy et  al., 2020a), and in conjunction with Hypothesis 1, higher 
scores in PC predicted more adverse health outcomes. In the present study, this 
finding is extended to a large, multi-cultural, sample of full-time employees. 
Specifically, all types of PC (both general and work-related) predicted significantly 
higher scores in burnout and somatization, as well as lower scores in sleep quality. 
This is significant as, despite emerging reports linking rumination specifically about 
work to physiological consequences (see Cropley et  al., 2017) and some contemporary 
evidence for the effect of worry in the workplace (see Aasa et  al., 2005 & Flaxman 
et  al., 2012), we show, for the first time, that work-related worry and rumination – as 
well as its more general counterparts – represent a uniquely harmful threat to a 
range of health markers. It is also consistent with the original perseverative cognition 
hypothesis (see Brosschot et  al., 2005), wherein the repetitive and pervasive thinking 
styles represented by worry and/or rumination (or in this case about work) may 
amplify the short-term bodily response to stress and delay the recovery and/or 
reactivation of the stress response following exposure to a stressor. Thus, it would 
follow that, employees’ psychological manifestations of past and future stressors 
experienced either through worry or rumination about work (e.g. upcoming deadlines; 
fractious relationships with colleagues), or just more generally (e.g. personal feelings 
of inadequacy; analyzing past behaviours), likely contribute to their inability to 
‘switch-off’ following work (through rumination) and to mentally loiter over stressors 
(via worry). It is also important to note that all of the observed effects held after 
controlling for neuroticism indicating that PC is a distinct and independent predictor 
of these outcomes.

While job strain, that is high job demand and low job control, did predict signif-
icant increases in burnout, our consideration of the interplay between PC and health 
within the context of job strain, was not in line with our hypotheses (see Hypothesis 
2 A & 2B). Indeed, no moderation effects were observed between any type of PC 
(general or work-related) and job strain on any health outcome. Some consistency 
can be sought, however, between this null result and of those reported by previous 
studies. Cropley et  al. (2006), for example, found that work-rumination did not sig-
nificantly moderate the relationship between job strain and sleep quality; though, 
this was observed in a much smaller (N = 152) and homogeneous sample (i.e. school 
teachers). Equally, also for sleep, Van Laethem et  al. (2015) reported similar size 
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associations between PC and sleep quality in a longitudinal study (r = .28 − .32). It 
is also notable that the absolute strength of the reciprocal relationships between PC 
and sleep in that study were much smaller than those in the present study (e.g. direct 
effect, B = .03 vs B = 7.06); although, crucially, moderation effects were not formally 
assessed.

While there is plentiful evidence showing that high job strain is related to ill-health 
(for review, see Amiri & Behnezhad, 2020) and some showing that coping resources 
do moderate the link between work stress and sleep (Åkerstedt et  al., 2002; Sadeh 
et  al., 2004), there are few studies that document the moderating effects of (the 
different types) of PC and job stain on the other health outcomes explored in this 
study (i.e. burnout; somatization; health behaviours) and what we could find was 
not in agreement and assessed largely homogeneous samples (i.e. school teachers). 
For example, Pieper et  al. (2007) found that teachers reporting high job strain dis-
played elevated cardiac activity that was no different to teachers reporting low job 
strain, nor did they report daily worry episodes more frequently. Whereas earlier 
reports by Cropley et  al. (1999) demonstrated that schoolteachers with high job 
strain were around twice as likely to experience worry and nearly two and half times 
more likely to report somatic symptoms. Further, in a recent review of 12 studies 
concluding that job strain is associated with lower psychological detachment from 
work, the authors pointed out the requirement for future work to consider other 
modes of perseverative thinking and its impact on a diversification of health out-
comes (Türktorun et  al., 2020).

The present study did, however, find significant mediation effects for the associa-
tions between PC and poorer health outcomes. Our findings (in particular the medi-
ation models) support the theoretical link between job strain, different types of PC, 
and burnout, somatization and sleep quality. Indeed, with the exception of the paths 
from all types of PC to health behaviours, as well as the path from work-related 
rumination to sleep, and general rumination to burnout, all paths from job strain to 
PC and from PC to health outcomes (and the indirect paths) were statistically signif-
icant. Not only does this finding broadly support Hypothesis 3 but it is consistent 
with a range of empirical evidence (for reviews, see; Clancy et  al., 2016; Clancy et  al., 
2020b; Ottaviani, 2018; Verkuil et  al., 2010) and theoretical considerations advocating 
the causal chain through which PC influences health (see Brosschot et  al., 2005 for 
the original PC Hypothesis; O’Connor et  al., 2021b). While it might appear axiomatic 
that people with high job strain, and who engage in worry and/or rumination are 
more prone to burnout, somatization and poorer sleep, to the best of our knowledge, 
this is the first time this relationship has been examined collectively.

The main findings of the current study also have implications for interventions 
looking to reduce the negative effects of PC on health and wellbeing. In particular, 
our multi-mediator models and sensitivity analyses (see OSM 1, Section 3) suggest 
that targeting both worry and rumination may produce more positive outcomes than 
targeting either alone. Further research should be conducted to identify the types of 
techniques that best influence worry and rumination. As noted by McCarrick et  al’s. 
(2021) review of the experimental literature, relatively few intervention techniques 
have been used to try reduce PC with only 7 broad types of intervention identified 
and worry and/or rumination were rarely considered as a primary outcome in studies. 
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Moreover, it is not known, how well specific techniques work for work-related worry 
and rumination explicitly. Nevertheless, the results of the present study highlight the 
need for future work-based studies considering health to examine maladaptive cog-
nitive processes, such as PC; especially considering work-related PC has now also 
been shown to play a damaging role in both general and work-related and general 
distress (see Prudenzi et  al., 2021).

This study is not without its limitations. First, this study relies exclusively on 
self-report measures to assess both its predictor and outcome variables. Several 
problems have been associated with the use of self-report measures such as social 
desirability or retrospection (Furnham, 1986). Future studies should therefore seek to 
not solely rely on self-report tools, but to use objective methods to assess, for instance, 
at least the outcome measures for health. For example, one could use actigraphy (see 
Van Laethem et  al., 2013) to assess sleep quality or use daily-diary style methods to 
capture individual types of health behaviours (e.g. Clancy et  al., 2020a). In addition, 
we also recognise the limitations of using a cross-sectional design in terms temporal 
validity and issues relating to causality (e.g. Maxwell et  al., 2011). Therefore, future 
research ought to attempt to replicate the current findings using large scale longi-
tudinal designs. Quasi-experimental field studies may also represent a fruitful avenue 
of future research to help understand the bidirectional relationships between stress, 
PC, work-related PC, and health outcomes. In addition, the work-based and general 
PC measures were not entirely matched with differences across items not just related 
to context (workplace vs. general). As such, differences in work-based and general 
PC findings cannot be entirely attributable to differences in context. Finally, while the 
composite measure used to tap health behaviours is useful for broadly understanding 
the relationships between PC and health behaviours overall, stronger relationships 
may arise with specific health behaviours (e.g. sleep, Radstaak et  al., 2014; unhealthy 
snacking, Eschle & McCarrick, 2021) that are not detectable in the composite measure 
we used. Future studies should therefore look to explore the interrelationships between 
PC and individual health behaviours, ideally via prospective study designs (e.g. 
McCarrick et  al., 2022).

To conclude, the present study provides supportive evidence for the PC Hypothesis 
and the role worry and rumination play as related, yet distinct, cognitive processes 
in contributing to ill-health. Both types of general and work-related worry and rumi-
nation predicted significantly higher scores in burnout and somatization, as well as 
lower scores in sleep quality, but further work is needed to understand the role of 
health behaviours. Job strain significantly predicted greater burnout across each 
analysis containing the different types of PC, but none of the PC measures (general 
or work-related) interacted with job strain to predict any of the health outcome 
variables. However, for the mediation analyses, with the exception of the paths from 
all types of PC to health behaviours, as well as the path from work-related rumination 
to sleep, and general rumination to burnout, all paths from job strain to PC and 
from PC to health outcomes (and the indirect paths) were statistically significant 
implying the additive roles of different types of PC. Therefore, taken together, the 
results of the present study provide new evidence for the damaging nature of PC 
and its role as an important mediating factor between stress and health-related 
outcomes.
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