BioMed Research International

Psychosocial Factors and Workers’
Health and Safety
Guest Editors: Sergio Iavicoli, Giancarlo Cesana, Maureen Dollard,
Stavroula Leka, and Steven L. Sauter

Psychosocial Factors and Workers’
Health and Safety

BioMed Research International

Psychosocial Factors and Workers’
Health and Safety
Guest Editors: Sergio Iavicoli, Giancarlo Cesana,
Maureen Dollard, Stavroula Leka, and Steven L. Sauter

Copyright © 2015 Hindawi Publishing Corporation. All rights reserved.
This is a special issue published in “BioMed Research International.” All articles are open access articles distributed under the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work is properly cited.

Contents
Psychosocial Factors and Workers’ Health and Safety, Sergio Iavicoli, Giancarlo Cesana, Maureen Dollard,
Stavroula Leka, and Steven L. Sauter
Volume 2015, Article ID 628749, 3 pages
Verbal Aggression from Care Recipients as a Risk Factor among Nursing Staff: A Study on Burnout in
the JD-R Model Perspective, Sara Viotti, Silvia Gilardi, Chiara Guglielmetti, and Daniela Converso
Volume 2015, Article ID 215267, 17 pages
The Relationship of On-Call Work with Fatigue, Work-Home Interference, and Perceived Performance
Difficulties, Carla M. Ziebertz, Madelon L. M. van Hooff, Debby G. J. Beckers, Wendela E. Hooftman,
Michiel A. J. Kompier, and Sabine A. E. Geurts
Volume 2015, Article ID 643413, 10 pages
Psychosocial Work Factors and Musculoskeletal Pain: A Cross-Sectional Study among Swedish Flight
Baggage Handlers, Eva L. Bergsten, S. E. Mathiassen, and E. Vingård
Volume 2015, Article ID 798042, 11 pages
The Association between Job Strain and Atrial Fibrillation: Results from the Swedish WOLF Study,
Eleonor I. Fransson, Magdalena Stadin, Maria Nordin, Dan Malm, Anders Knutsson, Lars Alfredsson,
and Peter J. M. Westerholm
Volume 2015, Article ID 371905, 7 pages
Burnout Is Associated with Reduced Parasympathetic Activity and Reduced HPA Axis Responsiveness,
Predominantly in Males, Wieke de Vente, Jan G. C. van Amsterdam, Miranda Olff, Jan H. Kamphuis,
and Paul M. G. Emmelkamp
Volume 2015, Article ID 431725, 13 pages
Job Strain and Self-Reported Insomnia Symptoms among Nurses: What about the Influence of
Emotional Demands and Social Support?, Luciana Fernandes Portela, Caroline Kröning Luna,
Lúcia Rotenberg, Aline Silva-Costa, Susanna Toivanen, Tania Araújo, and Rosane Härter Griep
Volume 2015, Article ID 820610, 8 pages
Consequences of Job Insecurity on the Psychological and Physical Health of Greek Civil Servants,
Dimitra Nella, Efharis Panagopoulou, Nikiforos Galanis, Anthony Montgomery, and Alexis Benos
Volume 2015, Article ID 673623, 8 pages
Towards a Job Demands-Resources Health Model: Empirical Testing with Generalizable Indicators of
Job Demands, Job Resources, and Comprehensive Health Outcomes, Rebecca Brauchli, Gregor J. Jenny,
Désirée Füllemann, and Georg F. Bauer
Volume 2015, Article ID 959621, 12 pages
The Context, Process, and Outcome Evaluation Model for Organisational Health Interventions,
Annemarie Fridrich, Gregor J. Jenny, and Georg F. Bauer
Volume 2015, Article ID 414832, 12 pages
Associations between Distal Upper Extremity Job Physical Factors and Psychosocial Measures in a
Pooled Study, Matthew S. Thiese, Kurt T. Hegmann, Jay Kapellusch, Andrew Merryweather, Stephen Bao,
Barbara Silverstein, and Arun Garg
Volume 2015, Article ID 643192, 9 pages

Models of Workplace Incivility: The Relationships to Instigated Incivility and Negative Outcomes,
Kristoffer Holm, Eva Torkelson, and Martin Bäckström
Volume 2015, Article ID 920239, 10 pages
Effects of a Workplace Intervention Targeting Psychosocial Risk Factors on Safety and Health Outcomes,
Leslie B. Hammer, Donald M. Truxillo, Todd Bodner, Jennifer Rineer, Amy C. Pytlovany, and Amy Richman
Volume 2015, Article ID 836967, 12 pages
An Evaluation of the Policy Context on Psychosocial Risks and Mental Health in the Workplace in the
European Union: Achievements, Challenges, and the Future, Stavroula Leka, Aditya Jain, Sergio Iavicoli,
and Cristina Di Tecco
Volume 2015, Article ID 213089, 18 pages
Workplace Bullying as a Risk Factor for Musculoskeletal Disorders: The Mediating Role of Job-Related
Psychological Strain, Michela Vignoli, Dina Guglielmi, Cristian Balducci, and Roberta Bonfiglioli
Volume 2015, Article ID 712642, 8 pages
Estimating the Impact of Workplace Bullying: Humanistic and Economic Burden among Workers with
Chronic Medical Conditions, A. Fattori, L. Neri, E. Aguglia, A. Bellomo, A. Bisogno, D. Camerino,
B. Carpiniello, A. Cassin, G. Costa, P. De Fazio, G. Di Sciascio, G. Favaretto, C. Fraticelli, R. Giannelli,
S. Leone, T. Maniscalco, C. Marchesi, M. Mauri, C. Mencacci, G. Polselli, R. Quartesan, F. Risso, A. Sciaretta,
M. Vaggi, S. Vender, and U. Viora
Volume 2015, Article ID 708908, 12 pages
Prognostic Factors of Returning to Work after Sick Leave due to Work-Related Common Mental
Disorders: A One- and Three-Year Follow-Up Study, Bo Netterstrøm, Nanna Hurwitz Eller,
and Marianne Borritz
Volume 2015, Article ID 596572, 7 pages
Do Italian Companies Manage Work-Related Stress Effectively? A Process Evaluation in Implementing
the INAIL Methodology, Cristina Di Tecco, Matteo Ronchetti, Monica Ghelli, Simone Russo,
Benedetta Persechino, and Sergio Iavicoli
Volume 2015, Article ID 197156, 10 pages

Hindawi Publishing Corporation
BioMed Research International
Volume 2015, Article ID 628749, 3 pages
http://dx.doi.org/10.1155/2015/628749

Editorial
Psychosocial Factors and Workers’ Health and Safety
Sergio Iavicoli,1 Giancarlo Cesana,2 Maureen Dollard,3
Stavroula Leka,4 and Steven L. Sauter5
1

Department of Occupational and Environmental Medicine Epidemiology and Hygiene, INAIL, Monte Porzio Catone,
00040 Rome, Italy
2
Research Center for Public Health, University of Milano-Bicocca, 20126 Milan, Italy
3
Asia Pacific Centre for Work Health and Safety, A World Health Organization Collaborating Centre in Occupational Health,
University of South Australia, Adelaide, SA CA1-05, Australia
4
Centre for Organizational Health & Development, A World Health Organization Collaborating Centre in Occupational Health,
University of Nottingham, Nottingham NG7 2RD, UK
5
Northern Kentucky University, Highland Heights, KY 41099, USA
Correspondence should be addressed to Sergio Iavicoli; s.iavicoli@inail.it
Received 30 September 2015; Accepted 5 October 2015
Copyright © 2015 Sergio Iavicoli et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Over the last decades significant developments in the economic, political, technological, and social landscape have
contributed to changes in the nature of work and the way by
which people work. Moreover, significant demographic and
social changes have had an impact on working conditions
contributing to the emergence of new risks for health at
work. In this scenario, psychosocial risks have attracted the
attention of occupational safety and health researchers, policy
makers, and practitioners. Work-related psychosocial risks
emerge from the design, content, and management of work as
well as its social context that can have a hazardous influence
on employees’ health. They are considered as a contemporary
challenge for health due to their close link with stress at work.
There is evidence about the detrimental impact of workrelated stress on workers’ health and safety, particularly in
relation to cardiovascular diseases and mental, musculoskeletal, and chronic degenerative disorders. Consequently, these
issues are the primary focus of the current special issue.
Following a peer review process involving a broad
group of international experts, out of over 60 submissions
received, 17 contributions were accepted in this special issue.
The papers selected represent a good collection of original
research and review articles, with a wide geographical distribution. The contributions focus on the following: (a) work
and psychosocial risks in the field of occupational health
and safety, exploring the impact of psychosocial hazards in

terms of workers’ health, well-being, and performance and
(b) policy as well as company level interventions. Thus, all of
them provide new evidence-based insights in occupational
health and well-being. A brief summary of each paper is
presented below.
A review article “An Evaluation of the Policy Context
on Psychosocial Risks and Mental Health in the Workplace
in the European Union: Achievements, Challenges, and the
Future” by S. Leka et al. offers a review of hard and soft law
policies in the European Union in relation to mental health
and psychosocial risks in the workplace, to identify strengths,
weaknesses, and gaps to be addressed in the future. Ninetyfour policies included in the review revealed several gaps,
especially in relation to binding in comparison to nonbinding
policies, and recommendations are offered for future actions
in this area.
The paper “Burnout Is Associated with Reduced Parasympathetic Activity and Reduced HPA Axis Responsiveness,
Predominantly in Males” by W. de Vente et al. shows
the presence of a dysregulation of the sympathetic-vagal
balance and the HPA axis in burnout, as indicated by
elevated basal systolic blood pressure, reduced basal heart
rate variability, and a trend for elevated cardiac output in
the burnout group as compared to the healthy reference
group. Gender differences in cardiovascular functioning
and in cortisol reactivity to a psychosocial stressor and in
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basal alpha-amylase in the context of burnout were also
found.
In their paper “Towards a Job Demands-Resources Health
Model: Empirical Testing with Generalizable Indicators of
Job Demands, Job Resources, and Comprehensive Health
Outcomes” R. Brauchli et al. expand the logic of the original job demands-resources model from the original health
impairment/motivational processes to simultaneously studying and improving pathogenic and salutogenic health development processes at work. The paper offers evidence on the
applicability of this model in diverse economic sectors and
professional groups and its usefulness for population-based
public health interventions in the general working population.
A paper by D. Nella et al. entitled “Consequences of
Job Insecurity on the Psychological and Physical Health
of Greek Civil Servants” provided an estimation of shortterm consequences of job insecurity associated with a newly
introduced mobility framework in Greece in terms of anxiety,
depression, and psychosomatic and musculoskeletal symptoms. Their findings showed immediate detrimental effects
of job insecurity on the physical, psychological, and social
functioning of employees.
A study reported by C. M. Ziebertz et al. in “The
Relationship of On-Call Work with Fatigue, Work-Home
Interference, and Perceived Performance Difficulties” focuses
on the effects of the offsite on-call duties on employees’
recovery from work. According to the effort-recovery model,
a long lasting situation of incomplete recovery from load
effects is critical for workers’ health and well-being. Although
the variation in the amount of exposure to on-call work was
not systematically related to a lack of recovery from work,
the experience of being on-call was related to fatigue, strainbased and time-based work home interference, and on-call
performance difficulties.
L. F. Portela et al. explored the effect of perceived stress
on insomnia symptoms, in a large sample of nurses, in their
paper “Job Strain and Self-Reported Insomnia Symptoms
among Nurses: What about the Influence of Emotional
Demands and Social Support?” Given the high emotional
demands of the nursing profession, which requires caring
personal service, the role of social support in relation to workrelated sleep disturbance was particularly confirmed for the
emotional demand control model.
A challenge for nursing staff is exposure to verbal aggression. The paper “Verbal Aggression from Care Recipients as
a Risk Factor among Nursing Staff: A Study on Burnout in
the JD-R Model Perspective” by S. Viotti et al. is a cross-sectional study that examines the association between verbal
aggression and burnout also considering the role of job content, social resources, and organizational resources in reducing the negative impact of verbal aggression. Authors found
an association between verbal aggression and burnout that
was facilitated by the job content level resources (e.g., job
autonomy, role clarity, and skill discretion). It provides an
interesting comparison between general nurses and nurses’
aides highlighting the role of different resources in protecting
nursing staff from the detrimental effects of verbal aggression
on health.
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In the paper “Models of Workplace Incivility: The Relationships to Instigated Incivility and Negative Outcomes” K.
Holm et al. investigated workplace incivility as a social process. Different components of work incivility (experienced,
witnessed, and instigated incivility) were examined also in
relation to negative outcomes of workplace incivility. Witnessing coworker incivility emerged as the most important
dimension to explain instigated incivility. Moreover, given
the moderating role of support, organizational factors were
identified as a key component to be included in future studies
in this field.
Linking psychosocial risk exposure to productivity is
important to draw the attention of managers and policy
makers. A. Fattori et al. in their paper “Estimating the
Impact of Workplace Bullying: Humanistic and Economic
Burden among Workers with Chronic Medical Conditions”
demonstrate the negative impact of workplace bullying on
quality of life and productivity among workers with common
and severe chronic diseases. Particularly, authors found a
significant association between workplace bullying and all
components of productivity loss as well as an association with
worse health-related quality of life in comparison with other
concurrent medical conditions.
The previously underresearched area of the link between
workplace bullying and physical health problems is tacked
in the paper “Workplace Bullying as a Risk Factor for Musculoskeletal Disorders: the Mediating Role of Job-Related
Psychological Strain” by M. Vignoli et al. The researchers
showed the mediating role of work-related strain in the
relationship between bullying and musculoskeletal disorders
of the low back, upper back, and neck, but not the shoulders.
The strain process emerged as one of the elements to consider
in understanding the detrimental effect of bullying on the
victims’ health, even though bullying remained a significant
risk factor for musculoskeletal disorders.
A novel investigation by E. L. Bergsten et al. in the
paper “Psychosocial Work Factors and Musculoskeletal Pain:
a Cross-Sectional Study among Swedish Flight Baggage
Handlers” offers an investigation of the relationship between
psychosocial exposures and musculoskeletal health among
flight baggage handlers. Findings showed an association
between severity of pain and pain interfering with work and
psychosocial factors at work (work organization, job content,
interpersonal relationships, and leadership). Findings suggest
the inclusion of the psychosocial work environment as a
relevant target for interventions in this occupation.
The paper “Associations between Distal Upper Extremity
Job Physical Factors and Psychosocial Measures in a Pooled
Study” by M. S. Thiese et al. provides an exploratory analysis
on the relationship between quantified job physical exposure and psychosocial outcomes in a large sample. Multiple
associations between physical exposure and occupational
and nonoccupational psychosocial factors were found after
adjustment for age, body mass index, and gender. Moreover
the study provides a quantification of this association including the effect on occupational injuries and illness.
The paper “The Association between Job Strain and Atrial
Fibrillation: Results from the Swedish WOLF Study” by E. I.
Fransson et al. provides additional knowledge about different

BioMed Research International

3

risk factors related to work stress and atrial fibrillation (AF)
through a two-time study. The association between job strain
and AF was found to be time-dependent, since long-term
exposure to job strain was more strongly associated with AF
risk than shorter exposure.
Getting people back to work after sick leave for mental
health problems is crucially important. In the paper “Prognostic Factors of Returning to Work after Sick Leave due
to Work-Related Common Mental Disorders: A One- and
Three-Year Follow-Up Study” B. Netterstrøm et al. assess the
prognostic factors of return to work after one year and three
years among workers after sick leave due to occupational
stress. While the role of psychosocial factors in predicting
return to work disappears over time, the severity of the
disorder (full time sick leave and self-rated work ability) was
found to be a crucial predictor in the long run.
Providing a new framework for evaluating organizational
health interventions in their paper “The Context, Process,
and Outcome Evaluation Model for Organisational Health
Interventions” A. Fridrich et al. proposed the CPO model as
a basis for a structured evaluation of combined occupational
health interventions. Findings support the effectiveness of
a CPO evaluation model as a shared mental model for
the complex intervention evaluation process in the field
of occupational health. The use of shared terminologies
can facilitate the development of a common language for
improving the comparability of evaluation study results.
An interesting preliminary study, “Effects of a Workplace
Intervention Targeting Psychosocial Risk Factors on Safety
and Health Outcomes” by L. B. Hammer et al., offers a first
look at the effectiveness of a workplace intervention targeting
work-life stress and safety-related psychosocial factors on
health and safety outcomes. The study gives evidence of the
need for focusing interventions on support training and team
effectiveness for planning and problem solving to improve
workers’ health.
In the paper “Do Italian Companies Manage WorkRelated Stress Effectively? A Process Evaluation in Implementing the INAIL Methodology” C. Di Tecco et al. offer
a process evaluation on interventions to assess and manage
risks related to work-related stress, using a methodological
path proposed by INAIL. Findings highlight that key aspects
of process and content may be considered as recurrent factors
which might account for the differences in the results during
the assessment phases and in the perception of the usefulness
of the method.
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Dipartimento di Scienze Sociali e Politiche, Università degli Studi di Milano, Via del Conservatorio 7, 20122 Milano, Italy
3
Dipartimento di Economia, Management e Metodi Quantitativi, Università degli Studi di Milano,
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Among nursing staff, the risk of experiencing violence, especially verbal aggression, is particularly relevant. The present study,
developed in the theoretical framework of the Job Demands-Resources model (JD-R), has two main aims: (a) to examine the
association between verbal aggression and job burnout in both nurses and nurse’s aides and (b) to assess whether job content,
social resources, and organizational resources lessen the negative impact of verbal aggression on burnout in the two professional
groups. The cross-sectional study uses a dataset that consists of 630 workers (522 nurses and 108 nurse’s aides) employed in
emergency and medical units. High associations were found between verbal aggression and job burnout in both professional groups.
Moderated hierarchical regressions showed that, among nurses, only the job content level resources moderated the effects of the
verbal aggression on job burnout. Among nurse’s aides, the opposite was found. Some resources on the social and organizational
levels but none of the job content level resources buffered the effects of verbal aggression on workers burnout. The study highlights
the crucial role of different types of resources in protecting nursing staff from the detrimental effects of verbal aggression on job
burnout.

1. Introduction
In the workplace, nursing staff are exposed to various factors
that are likely to jeopardize their health and safety. Among
these, the risk of experiencing violence is particularly relevant. Work-related violence includes both physically and
psychologically violent incidents in which staff members are
abused, threatened, or assaulted. It can be defined as “any
threat, physical, and/or psychological, that is directed toward
a person while at work” [1].
More specifically, in the health care sector, the most
common violence is the so-called Type II category, described
as the following in the Californian Occupational Safety and
Health Administration classification [2, 3]: events involving
aggressions by someone who is either the recipient of a service
provided by the affected workplace or the victim.

Europe is recently witnessing a progressive increase of
Type II violence, which is considered an “emerging epidemic”
[4, 5]. In a study across 10 European countries, Camerino et
al. [6] found that 9.9% of nurses face violence from patients
or patients’ relatives at least once a week (countries over the
European average: France, 19.5%; UK, 12.3%; Germany, 11.5%;
and Italy, 10.3%). This violence mainly consists of verbal
aggression, including loud and demanding verbal hostility or
verbal threats of the intent to do harm [7, 8].
Because a higher level of violence is expected in those
units where patients may initiate more verbal or physical
threats (i.e., psychiatric wards or elderly patient areas) or
where emergencies and workload are massive (i.e., out-ofhours primary care, emergency, and ICU units), most of the
research has been conducted in these specific contexts [9–13].
The existing literature mainly highlights the negative effects
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of violence exposure in terms of physical and psychological
health, and it rarely investigates the protective factors or the
positive resources that workers possess/adopt to buffer them
[14–16].
The present study focused on verbal aggression, which
is one of the most common forms of Type II violence
incurred by nursing staffs. Using the framework of the Job
Demands-Resources model (JD-R [17–19]), the study intends
to investigate the relationship between verbal aggression and
burnout among two categories within the nursing profession,
namely nurses and nurse’s aides. The study also examines
whether and which different kinds of job resources are able
to buffer the impact of verbal aggression on burnout among
the two subsamples considered.
Verbal aggression is a form of direct psychological aggression that includes yelling at the service provider or making
sarcastic or offensive remarks [20]. According to the JD-R
model [17–19], verbal aggression can be considered a job
demand because it is a psychological aspect of the job that
requires sustained psychological effort and is therefore associated with certain physiological and/or psychological costs.
The present paper focuses on a specific psychological cost,
namely, job burnout, which, as the literature has extensively
highlighted, represents a particularly relevant concern within
the nursing profession [21, 22]. According to Green et al. [23],
burnout is a syndrome recognizable by two core dimensions:
emotional exhaustion, which refers to the depletion of the
energy process, and depersonalization, which indicates a
highly detached attitude toward patients.
The fact that being exposed to verbal aggression may lead
to burnout is suggested by one of the main assumptions of
the JD-R model [17–19], the health impairment hypothesis.
In accordance with this assumption and the Consarvation
of Resources theory (COR) [24], verbal aggression may
deplete workers’ energy, activating a loss cycle that can lead
to exhausting employees’ mental and physical resources. In
addition, as a consequence of perceiving contact with the
patient as a threat, the workers may adopt an attitude of
avoidance, such as depersonalization. From an empirical
point of view, many studies carried out both within the
customer service workers’ population [25–28] and within
the health sector workers’ population, in particular [29–34],
confirmed the positive association between verbal aggression
and burnout. Based on that, in the present study, it is expected
to find a significant and positive relationship between verbal
aggression and respectively emotional exhaustion and depersonalization among nurses (H1a) and nurse’s aides (H1b).
The buffering assumption of the JD-R model [17–19]
states that job resources may buffer the impact of verbal
aggression on job burnout. Job resources refer to those
physical, psychological, social, or organizational aspects that
help achieve work goals, reduce job demands, and lessen the
associated physiological and psychological costs. As stated
above, according to the COR theory [24], verbal aggression
is generally perceived to be losses because meeting such
demands requires the investment of valued resources, which
are viewed as gains [35]. By contrast, the presence of resources
in the workplace may interrupt the loss cycle and lead to
boosting the motivational process by sustaining the workers
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in successfully coping with job demands [19, 34]. In this
perspective, it is important to understand which resources are
useful for dealing with verbal aggression and moderating the
development of burnout symptoms.
However, whereas the research is well-developed for most
job demands and provides evidence in that direction, as
regards verbal aggression, the attention on the variables of
the workplace that may buffer its detrimental effects is quite
limited [19]. Particularly, the research needs to be expanded
in the direction of examining and comparing the roles of
different kinds of job resources in buffering the adverse effect
of verbal aggression. According to the literature, three types
of resources may be available in the workplace: job content
resources, social resources, and organizational resources
[19]. Rarely in the literature there are studies available that
take into consideration, all together, resources from these
three levels to test their buffering effects and compare
their function in a unique sample. Studies examining all of
these resources may advance the literature by indicating the
level (job content, social, or organizational levels) to which
intervention would be most appropriate [36].
In that direction, the present study includes eight specific
resources at the job content, social, and organizational levels.
The choice was driven by previous research that recognized
the importance of these job characteristics in moderating the
effects of the various job demands, including verbal aggression on job burnout, both among the general population and
among nursing professionals [15, 35, 37–39].
At the job content level, skill discretion, job autonomy,
role clarity, and work meaning were taken into account.
According to Karasek [40], skill discretion and autonomy
express the extent to which workers are capable of controlling
their tasks and general work activities. Skill discretion refers
to a person’s opportunity to use specific job skills in the work
process. Job autonomy refers to the extent to which a person
is autonomous in task-related decisions, such as timing and
method control. Broadly speaking, it is plausible that having
wide margins of discretion may stimulate workers to exercise creativity in finding successful strategies for managing
aggressive patient behaviour, thus lessening exhaustion and
depersonalization symptoms caused by exposure to verbal
aggression. As regards autonomy, some evidence supports
its moderating effect on the relationship between verbal
aggression and burnout [15, 38], whereas no studies were
found in the literature regarding skill discretion.
Role clarity refers to the degree to which the task and the
objectives of a job are clearly defined [41]. This job resource
has been found to work as a moderator on the relationship
between several job demands and workers’ outcomes [42, 43].
Even though no studies focus on its role in moderating the
relationship between verbal aggression and burnout, it is
plausible that role clarity may increase the opportunity to
effectively manage the relationship with patients in several
ways. For example, workers may be placed in the position to
give adequate feedback to patients.
Work meaning refers to the degree to which the work
is perceived meaningful, important, and constructive [41].
It may work as a buffer of the perceived verbal aggression
on burnout by leading the workers to consider the episodes
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of verbal aggression as learning opportunities for improving
care service rather than just as adverse events.
At the social level, support from colleagues and support
from supervisors were considered. Karasek and Theorell [44]
defined social support at work as “overall levels of helpful
social interaction available on the job from co-workers and
supervisors” (page 69). Both supervisors and colleagues may
play a role in buffering the burnout symptoms caused by
being exposed to patients’ verbal aggression by providing
both instrumental (i.e., helping workers manage the relationships with patient/relatives) and affective (i.e., giving affective
support and not blaming workers for what happens with
patients) support. This explanation is consistent with the
findings provided by the study from Xanthopoulou et al. [38],
which found that social support moderated the detrimental
effect of patient harassment on both emotional exhaustion
and cynicism in a sample of home care nurses.
At the organizational level, organizational support, fairness, and social utility of the service were considered in the
present study. Organizational support refers to the degree to
which the organization values workers’ contributions and the
extent it cares about workers’ well-being [45]. In a sample
of Canadian postal workers, Schat and Kelloway [37] found
that organizational support moderated the effects of violence
and aggression on emotional well-being and physical health.
Based on that, the presence of supportive procedures that help
workers when they are victims of aggressive behaviors may
help contain the development of burnout.
According to Maslach and Leiter [46], fairness reflects
organizational justice and can be defined as the extent to
which the organization has consistent and equitable rules
for all employees. Even if no study specifically explored the
moderating role of fairness between verbal aggression and
burnout, the literature suggests that it may matter. Elovaino
et al. [47] proposed that fairness matters to people because
it helps them deal with uncertainty, suggesting that people
especially need fair judgments when they are concerned with
potential problems associated with social interdependence
and socially based identity processes.
Social utility of the service refers to the degree to which
workers perceive that the organization provides useful and
high-quality services for the community [48]. The literature
focused poorly on this kind of resource. However, especially
in sectors such as health care, in which the link with the
community is important, it may play a central role. Indeed,
the perception that the service provided by the organization
has a positive return for the community may support the
workers in keeping a positive self-image, even if some patients
show disapproval for their job or the service.
According to the buffering assumption [17–19], it is
expected that all the resources considered in this study moderate the burnout symptoms among both nurses (H2a) and
nurse’s aides (H2b). In particular, the relationship between
verbal aggression and emotional exhaustion and depersonalization is expected to be stronger when job resources are low
rather than when job resources are high.
The literature developed in the framework of the JD-R
model regarding the nursing context [17–19], rarely paid specific attention to the various subcategories within the nursing

3
profession, such as nurses and nurse’s aides, when the effects
of job demands and job resources on psychological health
were examined. In particular, previous studies, in most cases,
chose to merge these two job categories without verifying
the presence of any difference between them despite the fact
that nurses and nurse’s aides, even if they share the same
workplace, significantly differ in educational background,
types of tasks they perform, and position in the hierarchy. Nurses have specialized, formal, post-basic education,
and they perform more complex tasks such as developing
and implementing nursing care plans, maintaining medical
records, and administering care to patients. By contrast,
nurse’s aides have little or no formal training or education
and usually assist nurses by carrying out basic, nonspecialized
tasks in the care of patients, such as bathing, feeding, and
transporting patients under the supervision and the direction
of a nurse [49].
Empirical evidence also suggests that merging these
groups may obscure the specificity that each category has
regarding job stress experience. For example, Seago and
Faucett [50] and Morgan et al. [51], using the framework of
the Job Demand-Control model (JDC, [40]), found that while
nurses fall into the category of active strain (showing high
demand and high control), nurse’s aides are in the high-strain
category (having high demand and low control). Also Fiabane et al. [52] found significantly different distributions on
the perception of several work-related psychosocial factors
across these two job categories. For these reasons, in the belief
that it may be useful to advance the understanding of the
phenomenon of job stress in the nursing context, the analyses
will be performed separately on the nursing and nursing aides
subsamples in the present study to highlight any differences
between the two job categories. Due to the exploratory nature
of the aim, no expectations can be stated on this point.
The present study may advance the past knowledge on
the buffering role of job resources in the demands-burnout
relationship because it focuses on some aspects neglected
in the previous literature: (a) it considers a wide range of
resources (i.e., task level, social level, and organizational level)
as possible moderators of the relationship between verbal
aggression and burnout and (b) it analyses the buffering
mechanism separately within the categories of nurses and
nurse’s aides.

2. Method
Data were collected during a multi-centre interventionresearch conducted in four hospitals in Northwest Italy
in 2012. Hospital administrations evaluated, endorsed, and
authorized the research, allowing researchers to use the data
for scientific purposes. Upon approval, department chiefs
and nurse coordinators from each ward were asked for
authorization to administer the questionnaire to the nurses.
An additional ethical approval was not required because no
medically invasive diagnostics or procedures were involved to
cause psychological or social discomfort for the participants,
nor were the patients the subjects of the data collection.
However, the research conforms to the provisions of the
Declaration of Helsinki in 1995 (as revised in Edinburgh
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Table 1: Sociodemographic and professional characteristics of nurses and nurse’s aides.
Nurses
𝑛
%

Nurse’s aides
𝑛
%

Gender
Female

429

82.2

87

80.6

Male

90

17.2

19

17.6

Age
≤40

288

55.2

33

30.6

>41

234

44.8

75

69.4

Married/living with partner

297

56.9

64

59.3

Single/divorced/widowed

221

42.3

43

39.8

Emergency

220

42.1

28

25.9

Medicine

302

57.9

80

74.1

≤15

307

58.8

79

73.1

>16

215

41.2

29

26.9

Marital status

Ward

Years in the health sector

2000), and all ethical guidelines were followed as required for
conducting human research, including adherence to the legal
requirements of the study country (Italy).
Participants volunteered for the research and were not
asked to sign consent forms, but returning the questionnaire implied consent. The cover sheet clearly explained
the research aim, the voluntary nature of participation, the
anonymity of the data, and the elaboration of the findings.
The sample consisted of 630 workers: 522 (82.90%) nurses
and 108 (17.10%) nurse’s aides. The majority were women
(81.9%, 𝑛 = 516) aged between 21 and 62 years (𝑚 = 37.97, sd
= 8.76). 57.30% were married or living with partners, 32.20%
were single, .90% were divorced, and .60% were widowed.
The average period during which participants had been
working in the health-care sector was 13.31 years (sd = 9.02)
and ranged from 1 month to 39 years. They were employed
in emergency (40.30%) and medical (59.70%) units. Sociodemographic and profession details for nurses and nurse’s aides
are reported in Table 1.
The data were obtained by means of a self-reported
questionnaire that included two sections. The first section
collected sociodemographic (gender, age, and marital status)
and professional (occupation, units, and years in the health
sector) data. The second section included scales aimed at
measuring job demand, job resources, and worker outcomes.
2.1. Job Demand. Customer verbal aggression that was measured by the subscale coming from the Customer-Related
Social stressors (CSS) inventory was developed by Dormann
and Zapf [20]. The subscale consists of four items (e.g., item:
“Patients get angry at us even over minor matters.”) and
reports a Cronbach’s alpha (𝛼) of .92. Responses were given on
a four-point scale with a range between 1 (“strongly disagree”)
and 4 (“strongly agree”).

2.2. Job Resources. Three categories of factors referring to
the job content, the social, and the organizational levels
were considered. At the job content level, we included four
subscales: work meaning (5 items, 𝛼 = .761, e.g., item: “Is your
work meaningful?”), role clarity (3 items, 𝛼 = .72, e.g., item:
“Does your work have clear objectives?”), skill discretion (5
items, 𝛼 = .61, e.g., item: “My job requires that I learn new
things.”), and job autonomy (3 items, 𝛼 = .82, e.g., item: “My
job allows me to make a lot of decisions on my own.”). The
former two were drawn from the Copenhagen Psychosocial
Questionnaire by Kristensen et al. [41], and the latter two
were taken from the Job Content Questionnaire (JCQ [53]).
To measure social resources, two subscales of JCQ [53]
were employed. They respectively investigate support from
superiors (5 items, 𝛼 = .83; e.g., item “My supervisor is helpful
in getting the job done.”) and from peers and colleagues (6
items, 𝛼 = .82; e.g., item: “People I work with are competent
in doing their jobs.”). Three organizational resources were
included in the questionnaire. The Organizational Checkup
System (OCS [46, 54, 55]) measured fairness (6 items, 𝛼 =
.65; e.g., item: “In my organization, job resources are equally
distributed.”). Organizational support is a scale included in
a recent revision of the Job Content Questionnaire (JCQ
[53, 56]) (4 items, 𝛼 = .80; e.g., item “My organization really
cares about my well-being.”). Social utility of the service is a
scale drawn from Multidimensional Organizational Health
Questionnaire (MOHQ, [48]) and (4 items, 𝛼 = .69; e.g., item:
“The organization in which I work provides good service for
the community”).
Responses on all subscales were given on a four-point
scale with a range between 1 (“strongly disagree”) and 4
(“strongly agree”).
2.3. Outcomes. Job burnout was measured thought two subscales from the Italian version of Maslach Burnout Inventory
(MBI [57–59]): emotional exhaustion (EE, 9 items, e.g., item:
“I feel emotionally drained from my work”) and depersonalization (DP, 5 items; e.g., item “I feel I treat some patients as
if they were impersonal objects”). Both subscales reported a
good internal consistency (𝛼EE = .82; 𝛼DP = .77). Responses
were given on a seven-point scale (ranging from 0 = “never”
to 6 = “every day”).
2.4. Control Variables. Gender (0 = male; 1 = female), age,
marital status (0 = not living with partner; 1 = living with
partner), job seniority, and type of ward (0 = nonacute care
ward; 1 = acute care ward) are potential confounders for
burnout [57, 58, 60, 61]. In view of that, they were taken into
consideration as control variables.
Table 2 reports descriptive statistics (means and standard
deviations) and Pearson’s correlations for all subscales considered in the study.
All the analyses were performed using SPSS 21. Moderated hierarchical regression analyses were employed to examine the main effect of verbal aggression and of job resources
on job burnout, as well as the moderating (buffering) role of
job resources on the relationship between verbal aggression
and burnout. For each moderated hierarchical regression

Note: ∗∗ < .001; ∗ < .05.

(1) Verbal aggression
(2) Meaning of the work
(3) Role clarity
(4) Skill discretion
(5) Job autonomy
(6) Support from superiors
(7) Support from colleagues
(8) Fairness
(9) Support from organization
(10) Social utility
(11) Emotional exhaustion
(12) Depersonalization

M (ds)
1.88 (.77)
3.38 (.48)
3.34 (.53)
3.36 (.55)
2.68 (.60)
2.84 (.60)
3.07 (.59)
2.36 (.50)
2.51 (.62)
2.73 (.54)
2.06 (1.28)
1.21 (1.18)

(1)
1
−.11∗∗
−.11∗∗
−.03
−.08
−.13∗∗
−.18∗∗
−.13∗∗
−.19∗∗
−.26∗∗
.41∗∗
.43∗∗
1
.49∗∗
.57∗∗
.36∗
.24∗∗
.30∗∗
.15∗∗
.18∗∗
.43∗∗
−.21∗∗
−.19∗∗

(2)

1
.37∗∗
.30∗∗
.27∗∗
.28∗∗
.20∗∗
.19∗∗
.39∗∗
−.21∗∗
−.23∗∗

(3)

1
.39∗∗
.14∗∗
.22∗∗
.08
.11∗∗
.22∗∗
−.13∗∗
−.08∗

(4)

1
.36∗∗
.30∗∗
.27∗∗
.41∗∗
.31∗∗
−.27∗∗
−.12∗∗

(5)

1
.36∗∗
.41∗∗
.50∗∗
.36∗∗
−.35∗∗
−.23∗∗

(6)

1
.35∗∗
.32∗∗
.36∗∗
−.40∗∗
−.20∗∗

(7)

1
.57∗∗
.43∗∗
−.29∗∗
−.18∗∗

(8)

1
.43∗∗
−.38∗∗
−.21∗∗

(9)

Table 2: Descriptive statistics (means and standard deviations) and Pearson’s correlations for all subscales considered in the study.

1
−.40∗∗
−.33∗∗

(10)

1
.55∗∗

(11)

1

(12)
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3. Results and Discussion
3.1. Nurses. Table 3 reports the results of the moderated
hierarchical regressions in which emotional exhaustion was
entered as a dependent variable. In the third step, all
the models reported significant 𝑅2 and showed a variance
explained that ranged from 20% (model 3; JR: skill discretion)
to 31% (model 6; JR: support from colleagues). Concerning
controlling variables, gender showed a significant association
with emotional exhaustion only in model 1 (JR: meaning of
the job). The type of unit was found significant in all nine
models, indicating that nurses employed in medical units
are more prone to develop emotional exhaustion than nurses
in the emergency units. Verbal aggression was found to be
significant in all models, and its 𝛽 coefficients ranged from
.35 to .44.
Regarding the main effect, all the resources we considered, except skill discretion, helped lessen emotional
exhaustion. The smallest 𝛽 coefficient was found for meaning
of work with .12, and the largest was found for support from
colleagues with .35.
The interaction effect between verbal aggression and job
resources was found to be significant in models 1, 3, 5, and 7,
suggesting that meaning of work (𝛽 = −.11), skill discretion
(𝛽 = −.11), support from superiors (𝛽 = −.12), and
fairness (𝛽 = −.11) buffer the effects of verbal aggression on
emotional exhaustion.
In all these cases, the simple slope analysis (see Figures
1–4) showed that when the job resources were high (+1
standard deviation, SD), verbal aggression was positively and
significantly related to emotional exhaustion. However, when
the job resources were low (−1 SD), the relationship was
stronger (𝛽 = .63, 𝑡 = 7.63, 𝑝 = .00). In particular, for work
meaning, the slope at +1 DS showed a 𝛽 of .39 (𝑡 = 4.67,
𝑝 = .00), whereas at −1 DS, the 𝛽 value reached .63 (𝑡 = 7.63,
𝑝 = .00). Similarly, the association between verbal aggression
and emotional exhaustion was weaker when skill discretion
was high (𝛽 = .61, 𝑡 = 2.65, 𝑝 = .01), rather than when
skill discretion was low (𝛽 = .85, 𝑡 = 5.19, and 𝑝 = .00).
Concerning support from superiors, the value of 𝛽 at −1 SD

5

4.5

Emotional exhaustion

4
3.5
3
2.5
2
1.5
1
Low verbal aggression

High verbal aggression

Low meaning of the work
High meaning of the work

Figure 1: Interaction between verbal aggression and meaning of the
work for emotional exhaustion among nurses.

2.5

2
Emotional exhaustion

performed, predictor variables were entered within three
successive steps. In the first step, demographical (gender, age,
and marital status) and occupational (years in the health
sector and type of unit) variables were entered as control
variables. In the second step, standardized indexes of verbal
aggression and job resources were entered. In the third
step, the interaction term, which is the product between
verbal aggression and job resource, was entered. When
the interaction term showed significant value, the simple
slope procedure recommended by Aiken and West [62] was
adopted to further examine the pattern of the relationship.
The risk of multicollinearity between independent variables was controlled by standardizing all indexes. Analyses
indicated that there were no signs of multicollinearity in any
of the regression models. For each independent variable, the
tolerance index (1/VIF) never exceeded the score of .70 (cutoff < .20 [63]).
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1.5

1

0.5

0
Low verbal aggression

High verbal aggression

Low skill discretion
High skill discretion

Figure 2: Interaction between verbal aggression and skill discretion
for emotional exhaustion among nurses.

was equal to .73 (𝑡 = 8.76, 𝑝 = .00), whereas at +1 SD,
𝛽 was equal to .43 (𝑡 = .43, 𝑝 = .00). Finally, regarding
fairness, the value of 𝛽 at −1 SD was equal to .77 (𝑡 = 8.60,
𝑝 = .00), whereas at +1 SD, 𝛽 was equal to .53 (𝑡 = 4.83,
𝑝 = .00). Therefore, the slope tests further supported that
these resources moderated the effect of verbal aggression in
increasing emotional exhaustion in the expected direction.
Table 4 shows the results for depersonalization. Within
control variables, gender (in all models) and marital status
(in some) were significant. Based on these results, men
and people who do not have a partner have more risk of
developing depersonalization. Verbal aggression significantly
predicted depersonalization in all the models. All resources

Note: ∗.05 ≤ 𝑝 ≤ .011; ∗∗.01 ≤ 𝑝 ≤ .001;

Emotional exhaustion
Step
(1)
Gender (1 = female)
Age (1 ≥ 40)
Marital status (1 = married/partnered = 1)
Year health sector (1 ≥ 15)
Type of unit (1 = emergency)
(2)
Verbal aggression
Job resource
(3)
Verbal aggression × job resource
(2) versus (1) Δ𝑅2
(3) versus (2) Δ𝑅2
Adj 𝑅2

Nurses

8.55∗∗∗
−2.45∗

.42∗∗∗
−.12∗

∗∗∗

= .00.

−2.25∗
.21∗∗∗
.01∗
.21∗∗∗

1.98∗
.95
−.32
.55
−2.85∗∗

.09∗
.05
−.02
.03
−.14∗∗

−.11∗

𝑡

𝛽

−.44

M3 JR

.09
.05
−.02
.04
−.14∗∗

𝛽
1.85
.89
−.40
.71
−2.73∗∗

𝑡

Skill discretion

.80
.03
−.04
.04
−.12∗

𝛽

M4 JR

1.72
.07
−.87
.75
−2.30∗

𝑡

Job autonomy

M5 JR

−2.38∗
.19∗∗
.01∗
.20∗∗∗

−.11∗
.02

.40
.25∗∗∗
.00
.25∗∗∗

M6 JR

.07
.05
−.05
.02
−.10∗

𝛽
1.48
.89
−1.08
.45
−2.19∗

𝑡

−.12∗∗

−2.64∗∗
.25∗∗∗
.01
.27∗∗∗

−.06

.35∗∗∗
−.35∗∗∗

.08
.06
−.04
.05
−.14∗∗

𝛽

.31∗∗∗
.00
.31∗∗∗

.09
.04
−.40
.04
−.11∗

𝛽

M7 JR

1.81
.67
−.82
.75
−2.17∗

𝑡

Fairness

−1.25

−.11∗ −2.30∗
.28∗∗∗
.09∗∗
.22∗∗∗

M8 JR

.07
.40
−.04
.01
−.11∗

𝛽

−.01

−.164
.26∗∗∗
.00
.25∗∗∗

7.72∗∗∗
−6.08∗∗∗

1.51
.70
−.91
.34
−2.35∗

𝑡

Organizational support

7.3∗∗∗
.40∗∗∗ 7.9∗∗∗ .37∗∗∗
−7.51∗∗∗ −.16∗∗ −3.46∗∗ −.29∗∗∗

1.77
1.16
−.85
1.05
−3.01∗∗

𝑡

Support from superior Support from colleagues

8.71∗∗∗ .44∗∗∗ 9.11∗∗∗ .41∗∗∗ 8.50∗∗∗ .36∗∗∗ 7.45∗∗∗
2.59∗∗ −.077 −1.58
−.26∗∗∗ −5.59∗∗∗ −.25∗∗∗ −5.40∗∗∗

1.87
.84
−.09
.92
−2.82∗∗

𝑡

−.86
.21∗∗∗
.00
.21∗∗∗

.43∗∗∗
−.13∗∗

.09
.05
−.01
.05
−.142∗∗

𝛽

M2 JR
Role clarity

M1 JR

Meaning of the work

1.67
.85
−.37
.55
−2.61∗∗

𝑡

−.07

−1.46
.26∗∗∗
.00
.27∗∗∗

.38
7.80
−.28∗∗∗ −6.01∗∗∗

.07
.05
−.17
.03
−.13∗∗

𝛽

M9 JR
Organizational
social utility

Table 3: Moderated hierarchical regressions to measure main and interaction effects of verbal aggression and job resources on emotional exhaustion among nurses.
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∗∗∗

∗∗∗
∗∗∗

∗∗∗

∗∗

∗∗

∗∗∗

−.19∗∗∗

−3.92∗∗∗ −.12∗
−2.41∗
.14∗∗∗
.15∗∗∗
.03∗∗∗
.01∗
.23∗∗∗
.21∗∗∗

∗∗∗

−.40
1.36

−.01
.07

−.21
1.43

−2.25∗∗

−3.66
−.18

𝑡

−.15∗∗ −3.08∗∗ −.04
−.73
.12∗∗∗
.13∗∗∗
.02∗
.00
.18∗∗∗
.17∗∗∗

−.02
.07

−.11∗∗

−.17
−.01

𝛽
∗∗∗

−.06

−.04
.06

−.12∗

−.19
.02

𝛽
∗∗∗

−1.29
.13∗∗∗
.00
.18∗∗∗

−.65
1.19

−2.43∗

−3.98
.27

𝑡

5.90∗∗∗ .27∗∗∗ 5.62∗∗∗ .31∗∗∗ 6.27∗∗∗ .28∗∗∗ 5.53∗∗∗ .27∗∗∗ 5.24∗∗∗
−3.45∗∗∗ −.19∗∗∗ −3.74∗∗∗ −.14∗∗ −2.75∗∗ −.18∗∗∗ −3.71∗∗∗ −.19∗∗∗ −3.18∗∗∗

−.07
1.48

−1.91

−3.23
.12

𝑡

.29∗∗∗
−.17∗∗∗

−.00
.07

−.09

−.15
.01

𝛽

−.63
1.52

−1.38

−3.50
−.02

𝑡

M5 JR

M6 JR

∗∗∗

−.01

.27∗∗∗
−.18∗∗

−.01
.03

−.11∗

−.17
.01

𝛽

.12∗∗∗
.00
.16∗∗∗

∗∗∗

∗∗∗

−.03
.05

−.12∗

−.18
−.01

𝛽

M7 JR

∗∗∗

−.63
1.05

−2.37∗

−3.71
−.16

𝑡

Fairness

−.10

−.01

−.10
.14∗∗∗
.00
.18∗∗∗

M8 JR

∗∗∗

−.04
.06

−.11∗

−.18
.03

𝛽

.02

∗∗∗

.33
.13∗∗∗
.00
.18∗∗∗

5.98∗∗∗
−3.49∗∗

−.71
1.17

−2.17∗

−3.72
.43

𝑡

Organizational support

5.13∗∗∗ .30∗∗∗ 5.72∗∗∗ .30∗∗∗
−3.50∗∗ −.20∗∗∗ −4.00∗∗∗ −.17∗∗

−.16
.51

−2.12∗

−3.7
.25

𝑡

Support from superior Support from colleagues

−.03
.08

−.07

−.16
−.00

𝛽

M4 JR
Job autonomy

−2.14∗

−3.7
.74

𝑡

M3 JR
Skill discretion

−.10∗

−.17
.04

𝛽

M2 JR
Role clarity

M1 JR

Meaning of the work

Note: ∗.05 ≤ 𝑝 ≤ .011; ∗∗.01 ≤ 𝑝 ≤ .001; ∗∗∗= .00.

Depersonalization
Step
(1)
Gender (1 = female)
Age (1 ≥ 40)
Marital status
(1 = married/partnered = 1)
Year health sector (1 ≥ 15)
Type of unit (1 = emergency)
(2)
Verbal aggression
Job resource
(3)
Verbal aggression × Job resource
(2) versus (1) Δ𝑅2
(3) versus (2) Δ𝑅2
Adj 𝑅2

Nurses

∗∗∗

−.28
1.26

−1.78

−4.08∗∗∗
.08

𝑡

−.08

−1.72
.16∗∗∗
.01
.21∗∗∗

.25∗∗∗ 5.06∗∗∗
−.26∗∗∗ −5.32∗∗∗

−.02
.06

−.10

.19
.01

𝛽

M9 JR
Organizational
social utility

Table 4: Moderated hierarchical regressions to measure main and interaction effects of verbal aggression and job resources on depersonalization among nurses.
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2.5

3
2.5

Depersonalization

Emotional exhaustion

2

1.5

1

0.5

2
1.5
1
0.5

0
Low verbal aggression

0

High verbal aggression

Low verbal aggression

Low support from superior
High support from superior

High verbal aggression

Low meaning of the work
High meaning of the work

Figure 3: Interaction between verbal aggression and support from
superior for emotional exhaustion among nurses.

Figure 5: Interaction between verbal aggression and meaning of the
work for depersonalization among nurses.

2.5

2
1.8
1.6
Depersonalization

Emotional exhaustion

2

1.5

1

0.5

1.4
1.2
1
0.8
0.6
0.4
0.2

0
Low verbal aggression

High verbal aggression

Low fairness
High fairness

Figure 4: Interaction between verbal aggression and fairness for
emotional exhaustion among nurses.

were found to be significantly related to depersonalization; 𝛽
coefficients indicated that, of these variables, only meaning
of work (𝛽DP = −.17 to 𝛽EE = −.12), role clarity (𝛽DP = −.19
to 𝛽EE = −.13), and skill discretion (𝛽DP = −.14 to 𝛽EE =
−.07) have a stronger relationship with depersonalization
than emotional exhaustion. In the third step, entering the
interaction term produced a significant incremental change
of 𝑅2 only for three content-level resources: meaning of work
(Δ𝑅2 = .03), role clarity (Δ𝑅2 = .01), and skill discretion
(Δ𝑅2 = .02).
Figures 5–7 clearly suggest that meaning of work, role
clarity, and skill discretion act as buffers in the relationship
between verbal aggression and depersonalization. Further

0
Low verbal aggression

High verbal aggression

Low role clarity
High role clarity

Figure 6: Interaction between verbal aggression and role clarity for
depersonalization among nurses.

confirmation was provided by the slope test analyses. According to these, when work meaning was high, the association
between verbal aggression and depersonalization was not
significant (𝛽 = .12, 𝑡 = 1.61, and 𝑝 = .11), whereas in the
case of low work meaning, the relationship between verbal
aggression and depersonalization was positive and significant
(𝛽 = .51, 𝑡 = 6.70, 𝑝 = .00). As regards role clarity, the
association between verbal aggression and depersonalization
was significant in both conditions. However, the relationship
was weaker in conditions of high role clarity (𝛽 = .19, 𝑡 =
2.18, and 𝑝 = .03), rather than in conditions of low role clarity
(𝛽 = .63, 𝑡 = 7.10, 𝑝 = .00). Similarly, for skill discretion,

BioMed Research International
1.8

2

1.6

1.8

1.4

1.6
Emotional exhaustion

Depersonalization
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1.2
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1
0.8
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Low verbal aggression

High verbal aggression

Low verbal aggression

Low support from colleagues
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Figure 7: Interaction between verbal aggression and skill discretion
for depersonalization among nurses.

Figure 9: Interaction between verbal aggression and support from
colleagues for emotional exhaustion among nurse’s aides.

2.5

2.5

2

2
Emotional exhaustion
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High verbal aggression

1.5
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1.5

1

0.5

0.5
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Low verbal aggression
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Low verbal aggression

High verbal aggression
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Figure 8: Interaction between verbal aggression and support from
superior for emotional exhaustion among nurse’s aides.

Figure 10: Interaction between verbal aggression and fairness for
emotional exhaustion among nurse’s aides.

the value of 𝛽 at −1 SD was equal to .62 (𝑡 = 6.57, 𝑝 = .00),
whereas at +1 SD, 𝛽 was equal to .31 (𝑡 = 3.20, 𝑝 = .00).
These results confirm H1a because, among nurses, verbal
aggression was found significantly associated with both emotional exhaustion and depersonalization in all the models. On
the other hand, H2a is partially confirmed because the buffer
effect of the resource was found in four cases for emotional
exhaustion and three cases for depersonalization.

Concerning verbal aggression, nurse’s aides results are
similar to the nurses’: 𝛽 coefficients in all models showed
significant values with the lowest value of .31 and the highest
of .50, indicating that verbal aggression positively predicts
emotional exhaustion. No content level resources displayed
a direct effect on emotional exhaustion. On the contrary,
support from superiors (𝛽 = −.26) and peers (𝛽 = −.26),
fairness (𝛽 = −.27), organizational support (𝛽 = −.27),
and utility of the service (𝛽 = −.32) showed a negative
significant association with emotional exhaustion. In all of
these models, with the exception of the social utility, the
interaction terms were also significant. Graphs reported in
Figures 8–11 indicated the presence of a buffering effect for

3.2. Nurse’s Aides. Table 5 shows the results of moderated
hierarchical regressions for emotional exhaustion. Control
variables showed significant values in none of the cases.

4.61∗∗∗
−.23

.49∗∗∗
−.02
.42
.21∗∗∗
.00
.19∗∗∗

.09
.09
−.86
.71
−.94

.01
.01
−.09
.07
−.10

.04

𝑡

𝛽
.24
.08
−.68
.59
−.97

𝑡

M3 JR

.04
.01
−.10
.08
−.07

𝛽
.35
.09
−1.03
.75
−.70

𝑡

Skill discretion

M4 JR

M5 JR

.17

1.80
.22∗∗
.03
.22∗∗∗

.14

1.21
.22∗∗∗
.01
.21∗∗∗

M6 JR

.01
.01
−.10
.09
−.06

𝛽
.11
.12
−.99
.90
−.67

𝑡

𝑡
−.21
−.27
−.62
1.04
−.14

Β
−.02
−.03
−.06
.10
−.01

−.07 −.68
.24∗∗∗
.00
.21∗∗∗

−.19∗

−1.94∗
.31∗∗∗
.03∗
.32∗∗∗

−2.68∗∗ −.33∗∗ −3.53∗∗ −.27∗∗
−2.81∗∗
.28∗∗∗
.27∗∗∗
.09∗∗
.06∗∗
.35∗∗∗
.31∗∗∗
.31∗∗∗
.05∗∗
.34∗∗∗

−.42
−.46
−.66
.50
−.50

−.04
−.06
−.06
.05
−.04

3.19∗∗
−2.95∗∗

𝑡

𝛽

−.26∗∗

−.85
.06
−1.23
91
.57

𝑡

.31∗∗
.31∗∗
3.21∗∗
−.27∗∗ −2.90∗∗ −.27∗∗

−.08
.01
−.11
.08
.05

𝛽

M8 JR
Organizational support

3.10∗∗
−2.62∗∗

.14
−.66
−1.06
1.24
.39

𝑡

M7 JR
Fairness

.31∗∗
−.26∗∗

.01
−.07
−.10
.12
.03

𝛽

Job autonomy Support from superior Support from colleagues

.45∗∗∗ 4.69∗∗∗ .50∗∗∗ 4.39∗∗∗ .39∗∗ 3.32∗∗ .38∗∗∗ 4.04∗∗∗
−.10
−.99
−.16
−1.50
−.16 −1.60 −.26∗∗ −2.78∗∗

.02
.01
−.07
.06
−.09

𝛽

M2 JR
Role clarity

M1 JR

Meaning of the work

Note: ∗.05 ≤ 𝑝 ≤ .011; ∗∗.01 ≤ 𝑝 ≤ .001; ∗∗∗= .00.

Emotional exhaustion
Step
(1)
Gender (1 = female)
Age (1 ≥ 40)
Marital status (1 = married/partnered = 1)
Year health sector (1 ≥ 15)
Type of unit (1 = emergency)
(2)
Verbal aggression
Job resource
(3)
Verbal aggression × Job resource
(2) versus (1) Δ𝑅2
(3) versus (2) Δ𝑅2
Adj 𝑅2

Nurse’s aides

−.54
.29
−.78
1.13
−.79

𝑡

−.06

−.69
.30∗∗∗
.00
.28∗∗∗

.32∗∗ 2.99∗∗
−.32∗∗ −3.24∗∗

−.05
.03
−.07
.11
−.07

𝛽

M9 JR
Organizational
social utility

Table 5: Moderated hierarchical regressions to measure main and interaction effects of verbal aggression and job resources on emotional exhaustion among nurse’s aides.
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2.5

1.8
1.6
1.4
Depersonalization

Emotional exhaustion

2

1.5

1

1.2
1
0.8
0.6
0.4

0.5

0.2
0
Low verbal aggression

0

High verbal aggression

Low verbal aggression
Low support from superior
High support from superior

Low support from organization
High support from organization

all these job resources in the relationship between verbal
aggression and burnout among nurse’s aides.
Further evidence of the moderating role of these job
resources was provided by the slope test. As regards support
from colleagues, the relationship between verbal aggression
and emotional exhaustion was significant at −1 SD (low
support from colleagues; 𝛽 = .66, 𝑡 = 4.27, 𝑝 = .00) but
not at +1 SD (high support from colleagues; 𝛽 = .21, 𝑡 = 1.09,
𝑝 = .27). Similar results were obtained for fairness (−1 SD:
𝛽 = .82, 𝑡 = 4.84, and 𝑝 = .00; +1 SD: 𝛽 = .15, 𝑡 = .71,
and 𝑝 = .47) and organizational support (−1 SD: 𝛽 = .78,
𝑡 = 7.54, and 𝑝 = .00; +1 SD: 𝛽 = .22, 𝑡 = 1.00, and 𝑝 = .31).
Concerning support from superiors, the association between
verbal aggression and emotional exhaustion was significant
in both conditions; however, it was weaker in conditions at
+1 SD (𝛽 = .44, 𝑡 = 2.43, and 𝑝 = .02) rather than at −1 SD
(𝛽 = .77, 𝑡 = 7.40, and 𝑝 = .00).
Table 6 reports results for depersonalization. Gender was
significant only in the model in which fairness, organizational
support, and social utility were entered. Any other control
variables resulted in no significance in the models. Also, in
this case, results highlighted that verbal aggression negatively
predicted depersonalization (.22 ≤ 𝛽 ≤ .47) in all models.
On the contrary, no resources, except for social utility,
showed a direct effect in lessening the depersonalization level
among nurse’s aides. As highlighted in step three, support
from superiors (𝛽 = −.32), colleagues (𝛽 = −.38), and the
organization (𝛽 = −.31) and fairness (𝛽 = −.40) have a role
in moderating the negative effect of verbal aggression. As it is
possible to see in model 9, social utility is the unique resource
that reported both a direct (𝛽 = −.30) and a moderating
(𝛽 = −.28) effect on depersonalization.
According to the slopes test (see Figures 12–16), all
these resources exercise a buffer effect, thus moderating the
negative effect of verbal aggression in increasing nurse’s aides

Figure 12: Interaction between verbal aggression and support from
superior for depersonalization among nurse’s aides.
1.8
1.6
1.4
Depersonalization

Figure 11: Interaction between verbal aggression and organizational
support for emotional exhaustion among nurse’s aides.

High verbal aggression

1.2
1
0.8
0.6
0.4
0.2
0
Low verbal aggression

High verbal aggression

Low support from colleagues
High support from colleagues

Figure 13: Interaction between verbal aggression and support from
colleagues for depersonalization among nurse’s aides.

depersonalization. Particularly when support from superiors
was high, the association between verbal aggression and
depersonalization was not significant (𝛽 = .21, 𝑡 = 1.66, and
𝑝 = .09), whereas in the case of low support from superiors,
the association was positive and significant (𝛽 = .51, 𝑡 =
4.65, and 𝑝 = .00). Also regarding support from colleagues,
the relationship between verbal aggression and emotional
exhaustion was significant at −1 SD (low support from colleagues; 𝛽 = .66, 𝑡 = 4.27, and 𝑝 = .00) but not at +1 SD (high
support from colleagues; 𝛽 = .54, 𝑡 = 5.72, and 𝑝 = .00).
As suggested by Figure 14, when fairness was high (+1 DS),
verbal aggression was positively and significantly related to
depersonalization (𝛽 = .32, 𝑡 = 4.18, and 𝑝 = .00). However,

3.72∗∗∗
−.99

.39∗∗∗
−.09
−1.00
.20∗∗∗
.01
.20∗∗∗

−1.35
.73
−.36
.33
.21

−.14
.08
−.04
.04
.02

−.10

𝑡

𝛽
−1.56
.80
.23
.02
.18

𝑡

M3 JR

M4 JR

M5 JR

−.15

−1.56
.19∗∗∗
.03
.21∗∗∗

M6 JR

−.17
.11
−.01
.02
.03

𝛽
−1.66
.98
−.14
.23
.28

𝑡
−.16
.09
−.01
.04
.02

𝛽
−1.63
.86
−.08
.37
.17

𝑡
−.20
.11
−.03
−.05
.08

𝛽
−2.22
1.09
−.29
−.58
.93

𝑡

.06

.47
.19∗∗∗
.00
.18∗∗∗

−.09 −.78
.19∗∗∗
.00
.18∗∗∗

−.32∗∗ −3.32∗∗
.13∗∗∗
.00
.32∗∗∗

−.38∗∗∗

.28∗∗
−.14

−.12
−.01
.04
.00
.13

𝛽

M7 JR

3.16∗
−1.04

−2.59∗
1.07
−.48
.21
1.21

−.25∗
.11
−.45
.02
.11
.31∗
−.10

𝑡

𝛽

Fairness

M8 JR

3.32∗∗
−.65

−2.12∗
.74
−.25
−.73
.31

−.20∗
.08
−.02
−.07
.03
.34∗∗
−.06

𝑡

𝛽

Organizational support

−3.85∗∗∗ −.40∗∗∗ −4.27∗∗∗ −.31∗∗
−3.09∗∗
.24∗∗∗
.19∗∗∗
.19∗∗∗
.11∗∗∗
.14∗∗∗
.07∗∗
.34∗∗∗
.33∗∗∗
.26∗∗∗

2.91∗∗
−1.43

−1.34
−.10
.37
.04
1.40

𝑡

Skill discretion Job autonomy Support from superior Support from colleagues

.42∗∗∗ 4.41∗∗∗ .47∗∗∗ 4.15∗∗∗ .39∗∗ 3.26∗∗ .35∗∗∗ 3.82∗∗∗
−.08
−.85
−.02
−.18
−.03 −.26
−.13
−1.38

−.15
.08
.02
.01
.02

𝛽

M2 JR
Role clarity

M1 JR

Meaning of the work

Note: ∗.05 ≤ 𝑝 ≤ .011; ∗∗.01 ≤ 𝑝 ≤ .001; ∗∗∗= .00.

Depersonalization
Step
(1)
Gender (1 = female)
Age (1 ≥ 40)
Marital status (1 = married/partnered = 1)
Year health sector (1 ≥ 15)
Type of unit (1 = emergency)
(2)
Verbal aggression
Job resource
(3)
Verbal aggression × Job resource
(2) versus (1) Δ𝑅2
(3) versus (2) Δ𝑅2
Adj 𝑅2

Nurse’s aides

−2.25∗
.93
−.19
.80
.30

𝑡

−.28∗∗ −3.02∗∗
.24∗∗∗
.07∗∗
.30∗∗∗

.22∗
2.11∗
−.30∗∗ −3.13∗∗

−.21∗
.09
−.02
.07
.03

𝛽

M9 JR
Organizational
social utility

Table 6: Moderated hierarchical regressions to measure main and interaction effects of verbal aggression and job resources on depersonalization among nurse’s aides.
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Low verbal aggression

High verbal aggression

0
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Low organizational social utility
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Figure 14: Interaction between verbal aggression and fairness for
depersonalization among nurse’s aides.

Figure 16: Interaction between verbal aggression and organizational
social utility for depersonalization among nurse’s aides.

1.8

4. Conclusions

1.6

Depersonalization

1.4
1.2
1
0.8
0.6
0.4
0.2
0
Low verbal aggression

High verbal aggression

Low support from organization
High support from organization

Figure 15: Interaction between verbal aggression and support from
organization for depersonalization among nurse’s aides.

when fairness was low (−1 SD), the association was considerably stronger (𝛽 = .70, 𝑡 = 9.08, and 𝑝 = .00). As regards
support from the organization, the relationship between verbal aggression and depersonalization was significant at −1 SD
(low support; 𝛽 = .59, 𝑡 = 3.25, and 𝑝 = .00) but not at +1 SD
(high support; 𝛽 = .12, 𝑡 = .26, and 𝑝 = .79). Similar results
were obtained for organizational social utility (−1 SD: 𝛽 = .51,
𝑡 = 3.86, and 𝑝 = .00; +1 SD: 𝛽 = .07, 𝑡 = .42, and 𝑝 = .66).
The results confirm H1b because verbal aggression was
significantly associated with both emotional exhaustion and
depersonalization in all models carried out among nurse’s
aides. On the other hand, H2b is partially confirmed because
the buffer effect of the resource was found in five cases for
emotional exhaustion and in four cases for depersonalization.

The first aim of the present study was to verify the relationship
between verbal aggression and job burnout. The high and
significant associations found in both professional groups
confirmed the hypothesis that verbal aggression is a predictor
of burnout (H1a, H1b). These results suggested that not only
in emergency and psychiatry units, as usually pointed out by
the literature [64, 65], but also in medical units, dealing with
verbal aggression from patients and relatives can be a crucial
issue which represents an important emotional demand that
contributes to increased burnout levels among nursing staff.
The second aim of the study was to explore whether any
job content, social, and organizational level resources are
capable of moderating the effect of the exposure to verbal
aggression on burnout. The hypothesis that the resources
considered moderate the relationship between verbal aggression and the burnout symptoms was only partially confirmed
(H2a, H2b). Overall, in 45% of the cases, the cross-product
between verbal aggression and the resource was found to
be significant. From a general point of view, the findings
obtained contribute to enforce the buffering hypothesis of
the Job Demands-Resources Model (JD-R, [17–19]), because
the interactions found were all in the expected direction.
However, it suggests that not all these resources, even if
important for reducing burnout (in all cases, job resources
showed significant direct and negative associations with emotional exhaustion and in most cases with depersonalization),
are useful to cope with verbal aggression. Indeed, results
highlight profession-specific patterns in the two occupational
subgroups considered.
Considering the job content level among nurses, most
of the resources work as moderators of the effect of verbal
aggression on burnout. On the contrary, no job content
resources work as buffers among nurse’s aides. These results
could be attributed to the different nature of the work of these
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two categories. The nurses’ work, at the job content level,
is richer and more complex than that of nurse’s aides and,
thus, may offer more resources to successfully deal with the
aggressive patients.
These results are also in accordance with those studies
which, in the Job Demand Control (JDC) perspective, highlighted that nurses fall into the active strain category, whereas
nurse’s aides are in the high strain category [50, 51]. However,
the present study suggests that for workers who have “poor”
job control at the content level, such as nurse’s aides, other
job resources at the social level and the organizational
level may be available and buffer the negative effect of job
demand. Indeed, at the social level, among nurse’s aides,
both forms of support (from peers and superiors) moderated
emotional exhaustion and depersonalization. Similarly, at the
organization level, most of the resources worked as buffers of
verbal aggression among nurse’s aides.
On the other hand, it is also interesting to note that among
nurses, in most cases, social and organizational resources
(with the exception of support from superiors and fairness)
did not moderate burnout. These results are difficult to
interpret because previous literature rarely pays attention to
these aspects. However, an explanation of these results can
be found in the Job Characteristic Model by Hackman and
Oldham [66]: Aggressiveness may lead workers to develop
doubts concerning the worth of their job because patients
do not show appreciation for the efforts provided. Richer job
characteristics, as in the case of nurses, may allow them to
draw energy from the job per se, thus making the resources of
the job content level available for coping with aggressiveness.
This may also be because motivation comes from the work
per se and not from rewards from patients. This psychological
mechanism does not work with nurse’s aides, for whom the
work per se is poorer. Therefore, for them, other aspects
of the context such as the social and the organizational
environment (i.e., in terms of social and organizational
support, opportunity for positive identification in the service
provided by the organization, etc.) may be more salient and
useful for coping with verbal aggression from patients.
Finally, it is interesting to note that the findings do not
support the matching principle by De Jonge and Dormann
[67]. According to this principle, resources are most likely to
moderate the relationship between demands and outcomes
if resources, demands, and psychological outcomes all match
(e.g., are all at the emotional level). In the present study, it was
found that verbal aggression (social stressor) interacted with
skill discretion (cognitive resource) in predicting emotional
exhaustion (emotional outcome). This finding is in line with
some previous studies [38] and suggests that, more than the
matching principle, aspects of the work context, including the
type of job (e.g., nurses versus nurse’s aides), may matter in
determining which resources may act as moderators in the
relationship between any type of demand and any type of
outcome.
Further studies should look more deeply at the difference
of the mechanisms that lead to burnout among the two subcategories. Moreover, another suggestion concerns the exploration of the “positive side” of the patient-nurse relationship
as a resource able to buffer specifically the “negative side”
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represented by verbal aggression and exceeding demands
[48, 49].
The present study contributes to enlarging empirical
evidence developed in the framework of the JD-R model, in
particular, by focusing on understudied demands (i.e., verbal
aggression) and considering a wide range of resources as its
potential moderators.
Moreover, it indicates that more attention should be paid
to the study of the stress phenomenon among and across
nurses and nurse’s aides because the mechanism that leads to
burnout seems to be partially different, especially as regards
the functioning of job resources as moderators. From a stress
management perspective, the present study suggests that
whereas job content level resources should be reinforced to
help nurses cope with aggressiveness from patients, as regards
nurse’s aides, the attention should be focused on the social
and organizational levels.
The present study is not without limitations. One concern
is that a nonrandomized sampling procedure was used. Even
if the sample is quite large, it can limit the generalizability of
the results founded. Another important limitation is its crosssectional design. Therefore, caution must be exercised in the
interpretation of the observed associations. It is assumed
that job demands and resources are antecedents of burnout,
but the opposite could also be true. In fact, elevated rates
of burnout could lead workers to develop negative attitudes
toward jobs, workplace contexts, and organizations.
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Objectives. This study examined the relationship between on-call duty exposure (active and total on-call hours a month, number
of calls per duty) and employees’ experiences of being on-call (stress due to unpredictability, ability to relax during inactive on-call
periods, restrictions during on-call duties, on-call work demands, and satisfaction with compensation for on-call duties) on the
one hand and fatigue, strain-based and time-based work-home interference (WHI), and perceived on-call performance difficulties
(PPD) on the other hand. Methods. Cross-sectional survey data were collected among a large heterogeneous sample of Dutch
employees (𝑁 = 5437). The final sample consisted of 157 on-call workers (23–69 years, 71% males). Data were analyzed by means of
hierarchical regression analyses (controlling for age and job characteristics). Results. Differences in on-call work exposure were not
systematically related to fatigue, WHI, and PPD (all p’s > 0.50). The experience of being on-call explained a medium proportion of
the variation in fatigue and strain-based WHI and a medium to large proportion of the variation in time-based WHI and PPD over
and above the control variables. Conclusions. Our results suggest that it is employees’ experience of being on-call, especially the
experience of stress due to the unpredictability, rather than the amount of exposure, that is related to fatigue, WHI, and perceived
on-call performance difficulties.

1. Introduction
On-call work refers to work done on an “as needed basis,”
meaning that employees must be available at certain times
to be called to work if required by the employer. Typically,
this form of scheduling is used to provide 24/7 coverage
in facilities where emergencies that need to be dealt with
immediately can occur [1]. On-call work occurs in a wide
variety of occupations, such as firemen, police officers,
doctors, midwives, utility workers, engineers, information
technologists, and airline pilots [1, 2].
Previous research has shown that on-call work can have
negative effects on employees’ well-being and work-related
outcomes such as performance and turnover intentions [3–
8]. However, most studies have focused on medical staff with
on-site standby duties (i.e., duties during which employees
remain at the workplace and that count as working time).

The aim of the present study was to gain more insight into the
consequences of another type of on-call work: “off-site” oncall duties during which employees do not remain at work but
can be called to work in case of an emergency. In order to do
so, we first examined how exposure to off-site on-call duties
relates to fatigue, work-home interference, and performance
difficulties. Second, we examined employees’ experience of
this on-call exposure. Occupational health research has
shown that exposure to work can be especially detrimental
when employees’ experiences of the work are unfavorable
(e.g., [9–12]). Therefore, we studied not only “objective”
exposure to on-call duties in relation to fatigue, WHI, and
performance difficulties, but also how employees’ experiences
of being on-call relate to these outcome measures.
In the following, the potential consequences of (i) oncall duty exposure and (ii) on-call duty experiences will be
discussed.

2
1.1. Exposure to Off-Site On-Call Duties. Exposure to on-call
work is likely to affect employees’ recovery from work. In The
Netherlands and other European countries, off-site on-call
duties are officially considered rest time, not working time
[13]. Only when an employee is called to work, the active
hours are legally considered working hours. This means that
employees can be on-call in between regular work-hours,
that is, during time that is usually reserved for recovery
from work. Recovering from work-related load reactions is
critical for employees’ well-being and health [14]. According
to the effort-recovery model [15], a long-lasting situation
of incomplete recovery from load effects (e.g., fatigue) that
unavoidably build up due to effort expenditure at work
eventually results in chronic load reactions, which, according
to allostatic load theory [16], lead to impaired health (e.g.,
[17, 18]).
There are several ways in which exposure to on-call work
can affect recovery. First of all, being called to work during an
on-call duty means an interruption of employees’ free time,
an extension of exposure to work demands, and, thus, less
time for recovery. Second, restrictions with regard to location
and activities during on-call duties (e.g., having to stay within
a certain radius from the workplace and to abstain from
alcohol) may interfere with employees’ leisure activities and
cause work-home interference and thereby impair recovery
[6, 10]. Third, it is likely that the restrictions and the
possibility of being called to work interfere with the ability to
psychologically detach from work. Psychological detachment
refers to mentally disengaging from work and not thinking
about work-related issues [9]. A lack of detachment relates
to negative recovery-related outcomes such as fatigue, workhome interference, and emotional exhaustion (e.g., [19–21]).
In addition to the potential negative effects on employees’
well-being, such as fatigue and work-home interference, oncall work might also have negative effects on work performance. Previous research has shown that frequent standby
duties are associated with, for example, decreased visual
memory, reaction times, vigilance, and clinical performance
(e.g., [3, 22–24]). In driving simulation experiments, employees’ performance after a standby duty has been found to be
comparable to the effect of a 0.05% [23] or even 0.1% blood
alcohol concentration [25, 26]. There are several reasons
to assume that performance is also reduced during offsite on-call duties. First, during on-call duties, employees
can be called to work while not fully recovered from prior
work efforts, which may result in a suboptimal condition to
perform well. Second, in case of a call, workers are quite
abruptly drawn from a nonwork ambiance into a high effort
work situation. This “switch” might make it more difficult to
optimally direct one’s attention towards work-related tasks.
Taken together, there are reasons to believe that exposure to on-call work may have negative consequences such
as fatigue, work-home interference, and performance difficulties. Based on the effort-recovery model [15] our first
hypothesis is that the amount of exposure to on-call duties is
positively related to (a) fatigue, (b) strain-based WHI (occurs
when tensions built up at work are transferred to private life
[27]), (c) time-based WHI (occurs when work obligations
make it timewise impossible to meet obligations in the private
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domain [27]), and (d) on-call performance difficulties. In the
present study, exposure was operationalized as (i) the number
of hours a month employees are on call, (ii) the number of
active on-call hours (i.e., working hours) a month, and (iii)
the average number of calls per on-call duty.
1.2. Experience of Being On-Call. As mentioned above,
besides factual exposure, we also took employees’ experience
of the on-call duties into account. Previous research has
shown that exposure to work can be especially detrimental
when employees’ work experiences are unfavorable (e.g., [9–
12]). Off-site on-call duties may be experienced unfavorably
for several reasons.
First of all, on-call duties can be experienced as stressful
due to the high unpredictability and the lack of control
over whether or not one will be called to work. Previous
research has shown that unpredictability can indeed cause
stress [28]. Second, the unpredictability and restrictions may
also interfere with employees’ ability to relax, which in turn
is important for psychological detachment and recovery
[9]. Another cause of stress may be that employees are
usually only called in case of a critical incident when there
is no one else to deal with it. As such, the work may be
experienced as taxing and demanding, which in turn may
lead to stress [15, 29]. Finally, since on-call duties officially
count as rest time, only the actual working hours have to
be compensated for [13]. Employees’ satisfaction with the
compensation they receive is likely to affect the consequences
of on-call duties. According to Siegrist’s [30] effort-reward
imbalance model, perceived imbalance between employees’
amount of effort and the rewards they receive for their efforts
leads to negative consequences such as fatigue. Furthermore,
in case of satisfactory compensation, employees may be more
likely to experience their on-call duties as working time,
which might make the restrictions more acceptable and oncall duties potentially even desirable.
Based on the effort-recovery model [15], the effort-reward
imbalance model [30], and previous research on the relevance
of the psychological experience of work (e.g., [6, 10, 11, 31, 32]),
our second hypothesis is that the more employees experience
their on-call duties as unfavourable, the more (2a) fatigue,
(2b) strain-based WHI, (2c) time-based WHI, and (2d) oncall performance difficulties they will show. In the present
study, experience of on-call duties was operationalized as
(i) the experience of stress due to the lack of control over
whether or not being called to work, (ii) the ability to relax
during inactive on-call periods, (iii) the perceived on-call
work demands, (iv) restrictions, and (v) the satisfaction with
the compensation for on-call duties.

2. Method
2.1. Procedure and Participants. The data were collected by
means of an online questionnaire in autumn 2013. The
sample was derived from an earlier questionnaire study
(Netherlands Working Conditions Survey (NWCS), year
2010) conducted by the Netherlands Organisation for Applied
Scientific Research (TNO) and Statistics Netherlands [33].
The link to the questionnaire of the present study was sent
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to all respondents of the earlier questionnaire who had
volunteered to participate in subsequent studies (𝑁 = 5437).
Reminders were sent two and three weeks after the initial
invitation. The response rate was 33.1% (𝑁 = 1798). Out
of the 1798 employees, 203 (11.3%) indicated working on-call
and were therefore relevant to the present study.
Respondents who indicated working less than 24 hours a
week (𝑛 = 19) were excluded from the present study because
work should constitute a substantial part of participant’s lives
when studying the consequences of work. Furthermore, one
participant who indicated working more than 48 hours a
week on contract (i.e., more than the legal maximum) was
excluded. Likewise, respondents who indicated working less
than one or more than 336 hours a month on-call (i.e., more
than the legal maximum) were excluded from the present
study (𝑛 = 21). Finally, five respondents were excluded due
to missing data on several study variables. This resulted in a
final sample of 157 participants (70.7% males).
On average, participants worked 36.2 hours a week on
contract (SD = 4.91). Their mean age was 45.0 years (SD =
11.07) with a range from 23 to 69 years. Most of the participants had completed higher vocational education (38.9%) or
vocational training (26.1%) and 17.8% had a university degree.
About 16.0% of the participants had completed secondary
school and 1.2% had completed elementary school or did
not complete any education. Seventy-seven percent of the
participants were married or cohabiting and 44.6% had
children living in their household. Most respondents worked
as social workers or in health care professions (22.9%), as
specialists (i.e., IT specialists, engineers; 21.7%) or in service
professions (14.6%).

of restrictions (on-call restrictions) was assessed with the
item: “to what extent do you feel restricted during on-call
duties (e.g., in choosing leisure activities)?” (1 = not at all
restricted, 10 = extremely restricted). The ability to relax (oncall relaxation) was assessed with the item “how well can you
relax during periods in which you do not have to work during
on-call duties?” (1 = not at all, 10 = extremely well). Finally,
the experience of stress due to unpredictability (on-call stress)
was assessed with the following: “how stressful do you find
not having control over whether or not you will be called
during an on-call duty?” (1 = not at all stressful, 10 = extremely
stressful).

2.2. Measures

2.2.5. Perceived On-Call Performance Difficulties (PPD). PPD
were assessed with four items which were based on the
Dutch scale for measuring experienced load (Schaal Ervaren
Belasting, [29]). An example item is “how much effort does
it cost you to complete your tasks without errors when you
are called to work during on-call duty?” Respondents had to
indicate their answer on a scale from 1 (= no effort at all) to
10 (= extremely much effort). Cronbachs’ 𝛼 for this scale was
0.94. It should be noted that fatigue and WHI were assessed as
general items (i.e., not in relation to on-call duties), whereas
PPD were on-call duty specific.

2.2.1. On-Call Duty Exposure. Respondents were asked to
indicate the frequency of on-call duties per month, the
average duration of those duties in hours, and the time
spent working during an average on-call duty. Based on
these exposure items, the number of on-call hours per month
(product of the frequency of on-call duties a month and
the duration of one on-call duty) and the number of active
on-call hours per month (product of the frequency of oncall duties per month and the average amount of time spent
working during an average on-call duty) were computed. The
average number of calls per on-call duty was assessed with the
following item: “on average, how many times are you called
to work during one on-call duty?”
2.2.2. Experience of Being On-Call. Due to a lack of validated
scales, all on-call work experiences were assessed with selfdeveloped items. Response scales were based on the wellknown Dutch grade notation system ranging from 1 to 10
[34]. Satisfaction with compensation for on-call duties was
assessed with the following item: “how satisfied are you with
the compensation of your on-call duties?” (1 = extremely
unsatisfied, 10 = extremely satisfied). On-call work demands
were assessed with the item: “how taxing is the work that
you have to do when being called during an on-call duty?”
(1 = not at all taxing, 10 = extremely taxing). The experience

2.2.3. Fatigue. Fatigue was assessed with a shortened version
(four items) of the Fatigue Assessment Scale (FAS) [35].
An example item is “I suffer from fatigue.” Answers were
provided on a five-point Likert scale (1 = almost never; 2 =
sometimes; 3 = regularly; 4 = often; 5 = almost always).
Cronbachs’ 𝛼 for this scale was 0.84.
2.2.4. Work-Home Interference (WHI). Work-home interference (WHI) was measured with a shortened version of
the negative work-home interference scale of the SWING
questionnaire [36]. A distinction was made between strainbased WHI (3 items; e.g., “how often does it occur that you
are irritable at home because your work is demanding?”; 𝛼 =
0.83) and time-based WHI (3 items; e.g., “how frequently does
it occur that your work schedule makes it difficult for you to
fulfill your domestic obligations?”; 𝛼 = 0.78). Responses were
provided on a four-point Likert scale (1 = almost never; 2 =
sometimes; 3 = often; 4 = almost always).

2.2.6. Control Variables. In order to avoid potential confounding, we included respondents’ gender (0 = male, 1 =
female), age (years), children in the household (0 = no, 1 = yes),
and cohabiting or marital status (0 = single, 1 = cohabiting
or married) as control variables in the questionnaire. Furthermore, to examine whether the on-call duty variables can
explain a significant amount of variance in fatigue, WHI, and
PPD over and above general job characteristics, we controlled
for three important job characteristics [30]. Job demands
were assessed with four items from the Questionnaire on
the Experience and Assessment of Work (VBBA, [37]). An
example item is “do you have to work extra hard?” Responses
were provided on a four-point Likert scale (1 = almost never;
4 = almost always; 𝛼 = 0.84). Autonomy was assessed with
three items based on the Job Content Questionnaire [38, 39].
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Table 1: Descriptive statistics of the main variables (𝑛 = 157).
Range

On-call duty exposure
Number of hours on-call per month
Number of active on-call hours per month
Average number of calls per duty
Experience of being on-call
On-call relaxation
On-call stress
On-call work demands
On-call restrictions
Satisfaction with compensation for on-call work
Strain-based WHI
Time-based WHI
Fatigue
Perceived on-call performance difficulties
Control variables
Age
Compensationa
Job demands
Autonomy
Social support
a

25%

Percentiles
50%

75%

71.97
22.90
3.49

12.00
1.00
0.50

48.00
6.00
1.00

100.00
16.00
2.00

6.94
3.95
4.78
5.86
5.76
1.74
1.75
2.15
2.43

2.46
2.57
2.60
2.78
2.83
0.61
0.59
0.82
1.66

5.00
1.50
3.00
2.00
3.50

7.00
3.00
6.00
5.00
6.00

9.00
6.00
8.00
7.00
8.00

45.01
0.77
2.57
2.46
3.15

11.07
0.42
0.58
0.59
0.64

Min

Max

Mean

SD

1.00
0.00
0.00

336.00
180.00
30.00

69.31
13.78
1.74

1–10
1–10
1–10
1–10
1–10
1–4
1–4
1–5
1–10

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

10.00
10.00
10.00
10.00
10.00
3.67
3.67
5.00
8.00

0-1
1–4
1–3
1–4

23.00
0.00
1.25
1.00
1.00

69.00
1.00
4.00
3.00
4.00

0 = no compensation, 1 = compensation.

An example item is “can you decide how your work is
executed on your own?” Answers were provided on a threepoint Likert scale (1 = yes, regularly, 2 = yes, sometimes,
and 3 = no). The average score was mirrored for the ease
of interpretation, so that higher scores indicate a higher
degree of autonomy. Cronbachs’ 𝛼 for this scale was 0.80.
Social support by the supervisor was assessed with three items
based on the TNO Work Situation Survey (TAS, [40, 41]). An
example item is “my supervisor has an eye for the well-being
of his/her employees.” Respondents could indicate the extent
to which they agree with the items on a Likert scale from 1 (=
totally disagree) to 4 (= totally agree). Cronbachs’ 𝛼 for this
scale was 0.87.
Finally, in the analyses concerning the experiences of
being on-call which included employees’ satisfaction with
the compensation they receive for their on-call duties, we
controlled for compensation for on-call duties. This variable
included compensation in money, extra free time, or both
and was measured with the following item: “do you receive
compensation for your on-call duties?” (1=no, 2 = yes, for
the actual working hours, and 3 = yes, for the entire oncall duty). Employees who did receive compensation were
also asked whether they received compensation in extra
free time, money, or both. Preliminary analyses (the results
of these analyses can be requested from the first author)
revealed no significant differences between the different types
of compensation with regard to fatigue, WHI, and PPD. As
such, the variable compensation for on-call duties was dummy
coded (0 = no compensation, 1 = compensation).

3. Results
3.1. Descriptive Statistics of On-Call Duty Exposure and the
Experience of Being On-Call. As can be seen in Table 1,
variance in on-call duty exposure was large. On average,
employees were 69.31 hours on-call per month (SD = 71.97)
with a range from 1 to 336. Half of the respondents spent 48
hours or less on-call per month and only 7.6% were on-call
more than 168 hours (i.e., more than one week per month).
The mean number of monthly active on-call hours was 13.78
(SD = 22.90) hours with a range from 0 to 180. Nearly onequarter (24.8%) of the employees indicated that, during an
average on-call duty, they are not called to work and 45.9%
indicated that, on average, they are called once.
A majority of the participants (57.5%) felt at least somewhat restricted during their on-call duties (score 6 or higher).
Nearly one-third (30.6%) of the participants experienced
“not having control over whether or not they will be called
to work during their on-call duties” as at least somewhat
stressful (score 6 or higher) and 26.1% found it at least
somewhat difficult to relax during on-call duties (score 5 or
lower). More than a third (43.3%) experienced the work they
have to do when called as (reasonably) taxing (score 6 or
higher). With regard to satisfaction with compensation for
on-call work, 45.2% scored 5 or lower, indicating that they
were at least somewhat dissatisfied. The descriptive statistics
and percentiles of the experience variables are presented in
Table 1.
Correlations among all variables under examination
are displayed in Table 2. Except for a significant negative

.33∗∗
.21∗∗
.01
−.00
.06
.07
−.13
−.09
−.09
−.04
−.02
−.07
−.05
−.01
.02
.09
−.07
.10
.15

1
.21∗∗
.05
.05
.07
−.01
−.05
−.10
−.04
.03
.01
.09
−.18∗
−.04
.07
−.1
−.12
−.07
.00

2

−.06
.13
.13
.16
−.18∗
.05
.08
.15
.01
−.05
.08
.01
.03
.12
.17∗
−.03
.03

3

5

6

7

8

9

10

11

−.46∗∗
−.17∗ .43∗∗
−.29∗∗ .50∗∗ .27∗∗
.16∗ −.23∗∗ −.18∗ −.21∗∗
.01
.24∗∗
−.09
−.21∗∗ .26∗∗
.02
.24∗∗
−.11
.69∗∗
−.17∗ .29∗∗
∗∗
∗∗
∗
∗∗
∗∗
.41
.16
.37
−.22
.41∗∗
.51∗∗
−.28
∗∗
∗∗
∗∗
∗∗
∗∗
.30
.33
.10
−.25
.24
.25∗∗ .30∗∗
−.22
−.15
−.05
−.15
.06
−.10
−.03 −.16∗
.17∗
∗
−.13
.10
.03
.20
.02
.05
−.08
−.02
−.09
−.01
.05
−.02
−.02
−.05
.02
−.01
−.05
.00
.04
.11
.14
.06
.06
.10
−.11
−.01
.08
.11
.14
.14
−.05
−.11
−.21∗∗ .21∗∗
.18∗
.10
−.05
.21∗∗ .30∗∗ .33∗∗
∗∗
∗∗
∗∗
∗∗
.22
−.27
−.12 −.23
.26
−.13
−.04 −.25∗∗
.11
−.16 −.24∗∗ −.24∗∗ .22∗∗ −.22∗∗ −.22∗∗ −.22∗∗

4

𝑝 < .05. ∗∗ 𝑝 < .01.
0 = male, 1 = female.
b
0 = single, 1 = cohabiting or married.
c
0 = no children living in the household, 1 = child(ren) living in the household.
d
0 = no compensation for on-call duties, 1 = compensation for on-call duties.

a

∗

(1) # of on-call hours per month
(2) # of active on-call hours per month
(3) # of calls per duty
(4) On-call relaxation
(5) On-call stress
(6) On-call work demands
(7) On-call restrictions
(8) Satisfaction with compensation
(9) Fatigue
(10) Strain-based WHI
(11) Time-based WHI
(12) PPD
(13) Age
(14) Gendera
(15) Marital statusb
(16) Children in householdc
(17) Compensationd
(18) Job demands
(19) Autonomy
(20) Social Support

Table 2: Correlations among the variables under examination (𝑛 = 157).
13

14

15

16

17

18

19

−.11
−.12 −.21∗∗
−.03 −.05
.09
.02
−.03
−.04 .29∗∗
−.05
.02
−.02
.09 .07
.21∗∗
.05
.09
−.00 −.02 .00
−.15 .23∗∗ −.25∗∗ .11
.08 .04 −.13
−.21∗ −.01
−.01
.14
.03 .04 −.20∗ .30∗∗
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correlation between the number of calls per duty and satisfaction with compensation for on-call duties, there were
no significant correlations between on-call exposure and
the experience of being on-call. Also, the on-call exposure
variables showed no significant relationship with any of
the “outcome” variables. Experienced on-call work demands
showed a significant positive correlation with PPD and timebased WHI; the experience of restrictions showed a significant positive correlation with fatigue and both time- and
strain-based WHI. The experience of stress due to the lack of
control correlated positively with all dependent variables, and
the ability to relax during on-call duties correlated negatively
with all four dependent variables. Lastly, satisfaction with
compensation was significantly negatively correlated with
strain-based WHI and perceived performance difficulties.
Preliminary multivariate analyses revealed that the control
variables gender, marital status, and children in the household were not related to the outcome variables (all 𝑝 > 0.05);
therefore these variables were excluded from further analyses.
The descriptive statistics of the included control variables can
be found in Table 1.
3.2. On-Call Work Exposure in relation to Fatigue, WHI,
and PPD. In order to test the first hypothesis, four twostep hierarchical multiple regression analyses were conducted
(i.e., one for each of the dependent variables: fatigue, strainbased WHI, time-based WHI, and PPD). The control variables (i.e., age, job demands, autonomy, and social support)
were entered in step one of the regression and the exposure
variables (number of hours on-call per month, number of
active on-call hours per month, and average number of calls
per duty) were entered as predictors in step two.
The results showed that the number of hours on-call
per month, the number of active on-call hours per month,
and average number of calls per duty did not explain an
additional, significant proportion of variance in either fatigue
(Δ𝑅2 = 0.01, 𝐹(3, 145) = 0.38, and 𝑝 = 0.770), perceived oncall performance difficulties (Δ𝑅2 = 0.00, 𝐹(3, 145) = 0.15,
and 𝑝 = 0.931), strain-based WHI (Δ𝑅2 = 0.01, 𝐹(3, 145) =
0.32, and 𝑝 = 0.813), or time-based WHI (Δ𝑅2 = 0.01,
𝐹(3, 145) = 0.68, and 𝑝 = 0.567) over and above the control
variables. As such, Hypothesis 1 was not supported.
3.3. Experience of Being On-Call in relation to Fatigue,
WHI, and PPD. Hypothesis 2 was tested with four two-step
hierarchical multiple regression analyses. The four dependent
variables were fatigue, strain-based WHI, time-based WHI,
and PPD. The control variables (i.e., age, compensation for
on-call duties, job demands, autonomy, and social support)
were entered in step one of the regression; the experience
variables (i.e., on-call stress due to unpredictability, oncall relaxation, on-call restrictions, on-call work demands,
and satisfaction with compensation for on-call duties) were
entered as predictors in step two.
3.3.1. Fatigue. The first analysis revealed that the control
variables (model 1) explained 11.4% of the variation in
fatigue and that the experience of being on-call (model 2)
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Table 3: Summary of hierarchical regression predicting fatigue from
the experience of being on-call.
Variable
Age
Compensation for
on-call duties
Job demands
Autonomy
Social support
On-call relaxation
On-call stress
On-call work
demands
On-call restrictions
Satisfaction with
compensation for
on-call duties
𝑅2
Δ𝑅2
𝐹 for change in 𝑅2
∗

𝐵

Model 1
SE 𝐵

𝛽

𝐵

Model 2
SE 𝐵

𝛽

−.01

.01

−.11

−.01

.01

−.08

.30

.15

.15

.30

.15

.16∗

.25
.02
−.24

.11
.12
.11

.18∗
.02
−.18∗

.22
.02
−.24
−.01
.07

.11
.12
.11
.03
.03

.16∗
.02
−.18∗
−.04
.21∗

−.06

.03

−.20∗

.02

.03

.09

−.01

.02

−.03

.114
.114
3.797∗∗

.182
.068
2.361∗

𝑝 < .05. ∗∗ 𝑝 < .01.

explained an additional 6.8%. This change in 𝑅2 was significant (𝐹(5, 142) = 2.36, 𝑝 = 0.043). As can be seen in
Table 3, the level of stress experienced during on-call duties
due to the lack of control was positively related to fatigue.
Contrary to our expectations, the level of experienced work
demands was negatively related to fatigue, and the experience
of restrictions, the ability to relax during on-call duties, and
the satisfaction with compensation for on-call duties were not
significantly related to fatigue. As such, Hypothesis (2a) was
only partly supported.
3.3.2. Work-Home Interference. With regard to strain-based
WHI, the control variables (model 1) explained 12.4% of
the variation and the experience of being on-call (model 2)
explained an additional 9.0%. This change in 𝑅2 was significant (𝐹(5, 142) = 3.24, 𝑝 = 0.008). As can be seen in Table 4,
stress experienced during on-call duties due to the lack of
control was positively related to strain-based WHI. Contrary
to our expectations, satisfaction with compensation for oncall duties, on-call restrictions, and on-call relaxation were
not significantly related to this outcome measure, and the
level of on-call work demands was negatively related to strainbased WHI. Consequently, Hypothesis (2b) was only partly
confirmed.
With regard to time-based WHI, the control variables
(model 1) explained 19.7% of the variation, and the experience
of being on-call (model 2) explained an additional 12.2%. This
change in 𝑅2 was significant (𝐹(5, 142) = 5.07, 𝑝 < 0.001).
As can be seen in Table 5, only the experiences of stress and
restrictions during on-call duties were significantly positively
related to time-based WHI. The experienced level of on-call
work demand, the ability to relax during on-call duties, and
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Table 4: Summary of hierarchical regression predicting strainbased WHI from the experience of being on-call.
Variable
Age
Compensation for
on-call duties
Job demands
Autonomy
Social support
On-call relaxation
On-call stress
On-call work
demands
On-call restrictions
Satisfaction with
compensation for
on-call duties
𝑅2
Δ𝑅2
𝐹 for change in 𝑅2
∗

𝐵

Model 1
SE 𝐵

𝛽

𝐵

−.00

.00

−.06

.00

.00

−.02

−.06

.11

−.04

−.05

.11

−.04

.29
.06
−.18

.08 .28∗∗
.09 .06
.08 −.19∗

.27
.13
−.17
.00
.06

.08
.09
.08
.02
.02

.25∗
.13
−.18∗
−.01
.25∗

−.05

.02 −.20∗

.03

.02

.12

−.01

.02

−.03

.124
.124
4.159∗∗

Model 2
SE 𝐵

𝛽

Age
Compensation for
on-call duties
Job demands
Autonomy
Social support
On-call relaxation
On-call stress
On-call work
demands
On-call restrictions
Satisfaction with
compensation for
on-call duties

∗

Table 5: Summary of hierarchical regression predicting time-based
WHI from the experience of being on-call.
𝐵

Model 1
SE 𝐵

𝛽

𝐵

Age
Compensation for
on-call duties
Job demands
Autonomy
Social support
On-call relaxation
On-call stress
On-call work
demands
On-call restrictions
Satisfaction with
compensation for
on-call duties

−.01

.00

−.15

−.01

.00 −.09

−.13

.10

−.10

−.16

.10

−.11

.31
−.14
−.12

.08 .30∗∗∗
.08 −.14
.07 −.13

.26
−.05
−.07
−.01
.05

.07
.08
.07
.02
.02

.25∗∗
−.05
−.07
−.05
.20∗

−.01

.02 −.06

.04

.02

.20∗

−.02

.02

−.07

𝑅2
Δ𝑅2
𝐹 for change in 𝑅2

.197
.197
7.213∗∗∗

∗

Variable

𝑅2
Δ𝑅2
𝐹 for change in 𝑅2

.214
.090
3.241∗∗∗

𝑝 < .05. ∗∗ 𝑝 < .01. ∗∗∗ 𝑝 < .001.

Variable

Table 6: Summary of hierarchical regression predicting PPD from
the experience of being on-call.

Model 2
SE 𝐵

𝛽

.319
.122
5.070∗∗∗

𝑝 < .05. ∗∗ 𝑝 < .01. ∗∗∗ 𝑝 < .001.

the satisfaction with compensation for on-call duties were not
significantly related to time-based WHI. As such, Hypothesis
(2c) was partly confirmed as well.
3.3.3. Perceived On-Call Performance Difficulties. The control
variables (model 1) accounted for 9.4% of the variation in

𝐵

Model 1
SE 𝐵

𝛽

𝐵

−.02

.01

−.10

−.01

.01

−.08

−.16

.31

−.04

−.14

.30

−.03

.52
−.16
−.43

.23
.24
.22

.18∗
−.06
−.16∗

.33
.02
−.28
−.06
.09

.23
.23
.21
.06
.07

.12
.01
−.11
−.08
.14

.14

.05

.22∗

−.08

.05

−.13

−.09

.05

−.16

.094
.094
3.034∗

Model 2
SE 𝐵

𝛽

.214
.120
4.344∗∗

𝑝 < .05. ∗∗ 𝑝 < .001.

PPD; the experience of being on-call (model 2) accounted for
an additional 12.0% of the variation. This change in 𝑅2 was
significant (𝐹(5, 142) = 4.34, 𝑝 = 0.001). As can be seen
in Table 6, only the level of on-call work demands was
positively related to PPD. Satisfaction with compensation
for on-call duties showed a marginal negative relationship
with PPD. The experience of restriction, the experience of
stress, and the ability to relax during on-call work were not
significantly related to PPD. As such, Hypothesis (2d) was
partly supported.

4. Discussion
4.1. Discussion of the Results. Off-site on-call duties are an
interesting yet relatively understudied working time arrangement [1, 6]. Therefore, we aimed to gain more insight into the
relationship between the exposure to off-site on-call duties
and the experience of being on-call on the one hand and
fatigue, strain-based and time-based WHI, and PPD on the
other hand.
In the present study sample, there was a large variation
in the amount of exposure to on-call work. Contrary to our
first hypothesis, differences in exposure to on-call work were
not systematically related to any of the outcome variables.
This is not in line with previous research conducted among
physicians that found frequent on-call duties to be related to
distress and turnover intentions [7]. However, physicians’ oncall duties mostly take place during the night, and night shifts
have been shown to be negatively related to employees’ wellbeing and health, possibly due to sleep deprivation [42]. This
might explain why the frequency of on-call duties has been
found to have negative consequences in previous research
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but not in the present study, where 93% of the employees
indicated that their on-call duties took place during the day as
well. Another explanation for the nonsignificant results may
lie in our exposure measures. Due to the heterogeneity of our
study sample, we did not have access to individual on-call
schedules and we tried to get insight into the participants’
average exposure to on-call duties by means of multiple
items on average exposure. However, when schedules vary
a lot, it may not be easy for each employee to indicate
the average number of on-call duties a month. Also, the
average time spent working during one duty and the average
number of calls may show large intraindividual variation.
In order to be able to draw clear conclusions about the
relationship between off-site on-call duty exposure, fatigue,
WHI, and PPD, further research with larger samples that
include different professions and different types of on-call
duties (e.g., with regard to the length and timing) is needed.
In addition to self-reports, company registered data of oncall work exposure should be used. Furthermore, a repeated
measurements diary study in which participants keep track
of their on-call hours and momentary experiences might
provide more insight into the relationship between the actual
on-call duty exposure and fatigue, work-home interference,
and performance. Multiwave diary designs would also allow
disentangling the effects of different types of on-call shifts
(e.g., night shifts and day shifts).
The second hypothesis was partly confirmed. Many
employees experienced their on-call duties as (somewhat)
unfavourable. The experience of being on-call in turn was
related to fatigue, strain-based and time-based WHI, and
on-call performance difficulties, but not all experiences
contributed significantly to the prediction. All in all, on-call
stress (i.e., the experience of stress due to the unpredictability
of being on-call) seemed to be the most important predictor
as it was positively related to all “outcome” variables except
for performance difficulties. Employees’ satisfaction with the
compensation they received for their on-call duties and their
ability to relax during inactive on-call work periods were not
related to either fatigue, WHI, or PPD when controlling for
important job characteristics. Feeling restricted during oncall work was related to the most proximal criterion, that is,
time-based WHI, but did not explain any additional variance
in strain-based WHI, PPD, or general fatigue over and above
the control variables. Contrary to what we expected based
on the effort-recovery model [15], on-call work demands
were negatively related to fatigue and strain-based WHI.
This result is theoretically implausible. In post hoc analyses
(the results of these analyses can be requested from the
first author) with (i) fatigue and (ii) strain-based WHI as
dependent variables, we compared what happens when oncall work demand is the only predictor besides the control
variables to what happens when on-call work stress is the only
predictor. For both dependent variables, the effect sizes of oncall demands and on-call stress are similar, but whereas the
significant effects of on-call demands only appear when this
variable is entered into the analysis in combination with the
other experiences, this is not the case for on-call stress (which
is a significant predictor when entered alone as well as with
the other predictors). In other words, the effects of on-call
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stress remain significant when it is the only predictor besides
the control variables. Furthermore, the Pearson correlations
between on-call work demands and both dependent variables
were not significant. Hence, we interpret the significant
results for on-call demands as an artefact. Further research is
needed to examine the role of on-call work demands in more
detail.
4.2. Strengths and Limitations. The limited previous studies
on on-call duties focused on only one profession (mostly
medical staff), thereby limiting the external validity of the
results [1]. Therefore, one asset of the present study is the
sample that consisted of a heterogeneous group of employees
with different professions and from different organizations.
Also, previous studies have mainly focused on on-site standby
duties, so another asset is the focus on off-site on-call
duties which have been largely neglected so far. Furthermore,
to the authors’ knowledge, the present study was the first
to investigate both exposure to on-call work duties and
their psychological significance (in terms of experiences) in
relation to general “outcomes” such as fatigue and workhome interference and an on-call duty specific performance
indicator, that is, perceived difficulties to perform well when
called to work. Moreover, our analyses were quite strict. We
controlled for important general job characteristics, thereby
minimizing the possibility of confounding effects.
Nonetheless, several limitations of the present study
warrant further research. First, the validity of the on-call duty
exposure items is not without problems. Individual scores
were highly variable and not always plausible (e.g., a small
percentage reported considerably more on-call hours than
the legal maximum or more active on-call hours than total
on-call hours a month). Respondents producing such errors
were excluded from the analyses, but it is possible that our
self-developed items were not clear to some participants. As
mentioned above, less valid measures might be a reason for
the null-findings on on-call exposure. Future research among
heterogeneous samples may benefit from more valid measures of on-call duty exposure (e.g., official work schedules).
Second, the present study was cross-sectional, so no
causal relations can be implied. With regard to employees’
experience of being on-call, bidirectionality of effects might
be plausible. For instance, general fatigue and work-home
interference may affect employees’ experience of being oncall. Further research with longitudinal or experimental
designs is needed to investigate the causal direction of the
associations.
4.3. Implications. Since on-call duties are officially considered rest time and take place during time meant for recovery
[13], the results of the present study are reason for some
concern. About one-third of the employees experienced their
on-call duties as (reasonably) stressful, which may impair
their recovery. Recovery, however, is critical for employees’
well-being and health [15, 16]. Working time legislation
only takes the length and frequency of on-call duties into
account, but the results of the present study suggest that
the psychological aspect (i.e., employees’ experience) of oncall duties may be more important than the number of
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hours spent on-call and that even short or infrequent on-call
periods may interfere with employees’ well-being, thereby
presenting a risk for ill health. Employers should therefore
pay attention to how employees experience their on-call
duties and lighten the on-call burden of employees prone to
suffer from stress in order to prevent negative consequences
such as fatigue and WHI, which may, in the long run, lead to
health problems.

5. Conclusions
In sum, the present study showed that employees’ experience
of their on-call duties is related to their general fatigue,
work-home interference, and the difficulties they have in
performing well when called to work, even when controlling
for important job characteristics. Our results suggest that it
is the experience of being on-call rather than the variation
in exposure to on-call duties itself that is associated with
negative outcomes. This means that even a low amount of
(active) on-call hours a month and even a low frequency of
being called to work can be related to an increase in fatigue
and work-home interference, when employees experience
being on-call negatively. Therefore, employees’ experience of
on-call duties should be included in future studies on on-call
work. In addition, future research should be conducted to
gain more insight into potential predictors of the experience
of being on-call (e.g., individual characteristics) and to investigate how the experience of being on-call can be improved,
in order to form a basis from which to develop successful
interventions that decrease the negative consequences of
being on-call.
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801 76 Gävle, Sweden
2
Occupational and Environmental Medicine, Department of Medical Sciences, Uppsala University, 751 85 Uppsala, Sweden
Correspondence should be addressed to Eva L. Bergsten; eva.bergsten@hig.se
Received 16 January 2015; Revised 15 April 2015; Accepted 27 April 2015
Academic Editor: Sergio Iavicoli
Copyright © 2015 Eva L. Bergsten et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Objective. Flight baggage handlers sort and load luggage to airplanes. This study aimed at investigating associations between
psychosocial exposures and low back and shoulder musculoskeletal disorders (MSDs) among Swedish flight baggage handlers.
Methods. A questionnaire addressing MSDs (Standardized Nordic Questionnaire) and psychosocial factors (Copenhagen
Psychosocial Questionnaire, COPSOQ) was answered by 525 baggage handlers in six Swedish airports. Results. Low back (LBP)
and shoulder pain (SP) were reported by 70% and 60%, respectively. Pain was reported to interfere with work (PIW) by 30% (low
back) and 18% (shoulders), and intense pain (PINT) occurred in 34% and 28% of the population. Quality of leadership was the most
dissatisfying psychosocial factor, while the most positive was social community at work. Low ratings in the combined domain Work
organization and job content were significantly associated with PIW in both low back and shoulders (Adjusted Hazard Ratios 3.65
(95% CI 1.67–7.99) and 2.68 (1.09–6.61)) while lower ratings in the domain Interpersonal relations and leadership were associated
with PIW LBP (HR 2.18 (1.06–4.49)) and PINT LBP and SP (HRs 1.95 (1.05–3.65) and 2.11 (1.08–4.12)). Conclusion. Severity of pain
among flight baggage handlers was associated with psychosocial factors at work, suggesting that they may be a relevant target for
intervention in this occupation.

1. Background
Worldwide, more than 2000 airlines operated more than
23 000 aircrafts in 2006 [1]. These aircrafts made more than
28 million scheduled departures, carrying more than 2 billion
passengers. A substantial proportion of these passengers
would be expected to bring baggage that is checked in and
thus handled by flight baggage handlers at the airports of
departure and arrival. To a major extent, flight baggage
handling services are similar in all larger airports, and so
flight baggage handlers perform similar tasks all over the
world.
Workers handling flight baggage are typically engaged in
manual tasks like sorting, loading and unloading baggage,
mail and flight cargo to the airplanes, and so-called airport
ramp service work. The ramp is the area around the aircraft.

In Swedish airports, bags checked in by passengers are placed
on a conveyor belt, which transports the bags to a sorting area.
In the sorting area, baggage handlers place the bags on a cart
or in a Unit Load Device (ULD; i.e., a container that can be
loaded on the aircraft), which is eventually transported by a
truck to the ramp. There, the bags are loaded into the aircraft
baggage compartment piece by piece, or in one operation
for ULDs. Unloading an aircraft runs in reverse: bags are
transferred from the aircraft compartment to the carts and
transported by trucks to the arrival conveyor belt in the
sorting area, which transports the bags to the arrival hall.
Sometimes, baggage handlers engage also in communicating
with air traffic controllers directing air traffic on the ground
or engage in towing the aircrafts to and from gates with
a pushback vehicle, and they may also serve aircrafts with
auxiliary power units, brakes, and light.
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Thus, flight baggage handling mainly consists in transferring baggage between carts and aircraft compartments, pushing and pulling loaded trailers, and stowing bags and freight,
often while kneeling or squatting in confined compartments.
Thus, baggage handling is associated with several physical
factors suspected to increase risks for musculoskeletal disorders (MSDs), such as heavy manual materials handling,
frequent lifting, awkward body postures, and pushing and
pulling [2–7].
Scientific reports devoted to the baggage handling occupation are rare. One study concluded that the lower back was
exposed to considerable loads when bags of different weights
and destination height were handled in a kneeling posture in
the compartment [8]. Two other studies investigated opinions
about suspected causes of MSDs and effective prevention
among baggage handlers and safety professionals [9, 10]. One
of these studies reported a high prevalence of MSDs in back,
knees, and shoulders among the baggage handlers [9].
None of the cited studies on risk factors and disorders
among baggage handlers consider the possible role of the
psychosocial work environment in causing or aggravating
MSDs. It is suggested that psychosocial factors at work are
associated with risks of developing disorders in the lower
back, neck/shoulder region, and upper extremities [10, 11].
Evidence for poor social support as a risk factor for low
back pain (LBP) was claimed in one review [11] and in a
cohort study [12]. Lack of social support was also reported
to be a risk factor for musculoskeletal morbidity, sickness
absence, restricted activity, and not returning to work [13].
High emotional demands, low influence, and pronounced
role conflicts at work have also been suggested to predict
LBP [14]. The influence of psychosocial factors has been
explained in the context of a biopsychosocial model [15],
which emphasizes both mechanical and physiological processes in the generation and maintenance of pain, as well as
the importance of psychological and social conditions for the
response to pain and the disability developed by a particular
individual.
Motivated by the lack of literature on psychosocial factors
and their association with back and shoulder MSDs among
flight baggage handlers, the aims of this study were as follows:
(1) To conduct a nationwide Swedish survey of musculoskeletal disorders and psychosocial factors in the
flight baggage handling occupation.
(2) To determine the extent to which these psychosocial
factors are associated with pain intensity and with
pain interfering with work. We hypothesized less
favourable psychosocial conditions to be associated
with an increased likelihood of experiencing pain
among the flight baggage handlers, as documented in
several other occupational settings.
This study was part of a two-year work environment project
among flight baggage handlers in Sweden, conducted during
2010–2012 under the auspices of the Vocational Training and
Working Environment Council (TYA), a council formed by
the Swedish aviation industry employers’ association and
the transportation worker union. TYA covers about 60% of

all Swedish flight baggage handlers. The main goal of the
overall project was to document physical and psychosocial
work environment conditions, as a basis for developing interventions to improve health.

2. Methods
2.1. Airports and Baggage Handlers. Sweden has 41 airports
with a total of about 1 400 baggage handlers employed for
ramp service, either by a handling company or, at smaller
airports, directly by the airport. All six handling companies
affiliated to TYA in the three largest public Swedish airports
(Stockholm-Arlanda, Göteborg-Landvetter, Malmö-Sturup)
agreed to participate in the study; these companies are
responsible for 75% of the yearly traffic at the three airports. In
addition, all handlers working in three small private airports
(Arvidsjaur, Småland and Skavsta) were approached. Baggage
handlers working less than half-time were excluded, as well
as handlers on vacation, parental leave, or sick leave by
the time of data collection (December 2010 to April 2011).
Altogether, 806 of the about 1400 baggage handlers working
in Sweden were eligible for the study, which was approved by
the regional Ethical Review Board in Uppsala.
2.2. Procedure. All companies and airports were visited by a
member of the research team for a sufficient period of time
to ensure that all handlers could be approached in person and
informed about the study. The researchers handed out a questionnaire to each handler, which was, by most respondents,
answered in about 25–30 minutes during working hours. The
member of the research team collected questionnaires at that
same occasion, but the handler also had the choice of sending
the questionnaire later on to the researchers in a sealed
envelope. Handlers who did not submit their questionnaires
in the first place were approached again, in person, by member(s) of the research team. Completion and submission of
the questionnaire were enthusiastically encouraged by local
team managers and safety officers, but telephone numbers or
addresses were not available for reminders.
2.3. Questionnaire. The questionnaire contained questions
in six different areas: demographic factors, psychosocial
factors, physical workload in different tasks, musculoskeletal
disorders, general health, and fatigue.
2.4. Demographic Factors. The demographic factors included
age, gender, height, weight, and years of experience as a
baggage handler.
2.5. Psychosocial Factors. Psychosocial factors at work were
assessed using the medium-length Copenhagen Psychosocial
Questionnaire (COPSOQ) [16] in its latest edition, COPSOQ II [17]. In the present study, 13 scales with a total
of 42 questions were used. The scales represent two main
domains, that is, Work organization and job content (five
scales) and Interpersonal relations and leadership (eight
scales). Questions in six scales (influence at work, variation,
commitment to the workplace, social support from colleagues,
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Table 1: General health by age group (𝑛 with percent of column totals).
General Health
Excellent/very good
Good
Somewhat bad/bad
Health rating missing

All (𝑛 = 525)
265 (50)
189 (36)
66 (13)
5 (1)

<34 (𝑛 = 256)
163 (64)
78 (30)
10 (4)
5 (2)

social support from supervisors, and social community at
work) were answered using a five-step response ranging from
“always” to “never/hardly ever.” In seven scales (possibilities
for development, meaning of work, predictability, recognition,
role clarity, role conflicts, and quality of leadership) questions
were answered in five steps from “to a large extent” to
“to a very small extent.” For all questions, the answer was
transformed into a number between 0 and 100 (i.e., 0, 25,
50, 75, and 100) for the five response steps, and an overall
scale score was computed as the mean score across questions
contained in each of the 13 scales. A higher score indicated
a more positive work environment, except for role conflict
where a high score indicates more conflicts. For reasons of
comparability questions included in the different scales were
copied in their original form from the second version of the
COPSOQ questionnaire, as reported by Pejtersen et al. 2010
[17] (see the appendix), and the procedure for calculating
scale scores was also adopted from Pejtersen et al.
2.6. Physical Work Load. The perceived physical work load
was rated for low back and shoulder separately in a number of
tasks reported by the handlers to occur frequently in the job,
using the question “how do you perceive the physical load in
task xx” with answers on a six-grade scale from “not at all” to
“to a large extent.” For 31 baggage handlers, the occurrences of
these tasks were determined from video recordings collected
by a member of the research team for half a work shift. Across
these 31 baggage handlers, the mean time proportions of the
job spent in loading/unloading outside, loading inside aircraft compartment, and pushing/pulling carts were 5%, 5%,
and 2%, respectively. We used this information to calculate a
“physical load index” for each worker, as the average rating of
perceived load in both the low back and the shoulders across
these tasks, weighted by their occurrence.
2.7. General Health and Musculoskeletal Disorders. General
health was reported using one question, that is, “In general,
how would you rate your health.” The one-year prevalence of
low back pain (LBP), shoulder pain (SP), and pain interfering
with work (PIW) was retrieved using the Standardized
Nordic Questionnaire [18, 19]. The intensity of pain (PINT)
during the preceding 12 months was reported on a 10-grade
scale from “no pain” to “very very high (almost maximal).”
2.8. Data Analysis. Ratings of psychosocial factors in the
two domains Work organization and job content (five factors)
and Interpersonal relations and leadership (eight factors) were
analyzed both for each factor separately and after combining

Age (years)
35–49 (𝑛 = 177)
74 (42)
71 (40)
32 (18)

>50 (𝑛 = 71)
20 (28)
32 (45)
19 (27)

Age missing (𝑛 = 21)
8 (38)
8 (38)
5 (24)

factor ratings within each of the two domains. In this process,
ratings of role conflict were reversed. For each of the resulting
15 psychosocial variables, scores were divided into population
quartiles and the lower and upper quartile populations were
used for comparisons in logistic regression (see below).
Four dichotomized outcomes were addressed in particular, that is, pain interfering with work (PIW) and high pain
intensity (PINT) during the preceding year, separately for the
low back (LBP) and for the shoulder (SP). Pain interfering
with work (PIW) was classified as “yes” or “no.” “High pain
intensity” (PINT) was defined as the subject rating 5 or higher
on the pain intensity scale for either low back or shoulder.
This definition was based on the finding by Andersen et al.
[20] in which subjects reporting a pain intensity of 5 or larger
are more at risk of eventually suffering long-term sickness
absence than those reporting less than 5. A case of “No pain”
was registered when the subject reported “no pain” for all
body regions.
For all psychosocial factors, Hazard Ratios (HR) with
95% confidence intervals (95% CI) were estimated using Cox
proportional hazards regression for the group with upper
quartile ratings to have more severe outcomes (PIW and
PINT) than the corresponding lower quartile group. HR was
adjusted for age, BMI, general health, and physical work load,
while we did not adjust for current fatigue. All analyses were
done in SAS 9.3 (SAS Institute Inc.).

3. Results
Of 806 eligible baggage handlers, 525 (98% males and 2%
females) answered the questionnaire, that is, a 65% response
rate. General health by age is shown in Table 1. Stratified
information was not available for twenty-six subjects.
The one-year prevalence of pain in the low back and
shoulders was 70% and 60%, respectively, among those
workers answering to the question on pain (missing 𝑛 = 44
for low back and 𝑛 = 53 for shoulders). The different combinations of low back and shoulder pain (Table 2) showed that
almost half (45%) of the total population of handlers reported
to have both low back and shoulder pain. Among workers
reporting low back pain (LBP+/SP+ and LBP+/SP−; 𝑛 = 339),
30% (𝑛 = 101) reported low back pain only and 70% (𝑛 =
238) also reported shoulder pain (Table 2). Sixteen percent
of workers with shoulder pain reported pain in that region
only (LBP−/SP+; 𝑛 = 47), while 84% had also low back pain
(LBP+/SP+; 𝑛 = 238). Of the 339 and 285 workers reporting
pain in the low back and shoulders, respectively, 328 and 265
proceeded, as intended, to rate whether that pain interfered
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Table 2: Number of workers (percent of total study population, 𝑛 = 525) reporting any pain (LBP, SP), pain interfering with work (PIW) and
high pain intensity (PINT).
Yes (+)
LBP+
No (−)
SP+
Number of workers 𝑛 (%) 238 (45)

LBP+
SP−
101 (19)

LBP−
SP+
47 (9)

LBP−
SP−
79 (15)

with work (PIW). Pain intensity (PINT) was rated by more
workers than those reporting pain; 506 and 508 workers
rated intensity for low back and shoulder pain, respectively.
However, 101 and 137 of these workers rated the intensity
as 0 or 0.5, that is, effectively an absence of pain. Low back
pain more often inhibited work than shoulder pain (Table 2),
with 46% (𝑛 = 156) of those reporting any pain in the low
back (𝑛 = 339) being inhibited by that pain, while pain was
inhibiting for only 34% (𝑛 = 96) of those reporting shoulder
pain (𝑛 = 285).
3.1. Psychosocial Work Factors and Means for the Outcome
Groups. Mean values for the 13 psychosocial factors and for
the combined domains Work organization and job content
and Interpersonal relations and leadership are presented in
Table 3 for each of the outcome groups.
In all outcome groups, scores were lowest on quality
of leadership and influence at work and highest on social
community at work. Overall, values were lower, indicating
more dissatisfaction, for the Work organization domain than
for the Interpersonal relations domain.
For all psychosocial factors, baggage handlers with no
pain reported better psychosocial working conditions than
any of the four pain groups.
3.2. Associations between Psychosocial Factors and Pain.
Lower ratings in the domain Interpersonal relations and, in
particular, in the domain Work organization and job content
were significantly associated with increased occurrence of
pain inhibiting work, PIW, both in the low back and in the
shoulder region (Table 5). Several separate psychosocial factors in the two domains contributed to this overall association
(Table 5). For intense pain, PINT, only role clarity showed
a significant association with LBP, and this contributed to
an overall association with pain for ratings in the domain
Interpersonal relations (Table 6). For the shoulder, social
community at work was associated with intense pain, and
Interpersonal relation was again the only domain showing
a significant association (Table 6). Workers being more dissatisfied with Interpersonal relations were, thus, more likely
to show both pain interfering with work and intense pain,
while workers with a more negative opinion on the Work
organization reported, to a larger extent, that their work was
inhibited by the pain, but not that the pain was intense.

4. Discussion
4.1. Summary. In this large population of flight baggage
handlers, intense low back and shoulder pain and pain
interfering with work were both significantly associated with

Missing answers on pain
60 (12)

LBP
PIW+
156 (30)

SP
PIW+
96 (18)

LBP
PINT+
180 (34)

SP
PINT+
147 (28)

some psychosocial factors at work, as measured by separate
scales within the two domains Work organization and job
content and Interpersonal relations and leadership from the
COPSOQ II questionnaire [17]. These associations appeared
after adjusting for perceived physical load. When scales were
combined into the domain Work organization and job content
we found significant associations with pain inhibiting work,
but not with intense pain, while Interpersonal relations and
leadership were strongly associated with both expressions of
pain. Social community at work was the strongest single factor
explaining intense pain, while pain interfering with work
showed a particularly strong association with possibilities
for development for the low back, and with social support
from colleagues for the shoulder. The results suggest that
psychosocial factors may be important to development and
persistence of pain even in occupations characterized by
considerable physical loads.
4.2. Comparison with Previous Studies. The one-year prevalence of LBP (64%) was similar to or even higher than that
found in other occupations requiring heavy manual handling, for example, scaffolders (60%) [21], ambulance workers
(60%) [22], and industrial workers (52%) [23]. The one-year
prevalence of LBP in the general population varies in the
literature between 10% and 56% [24]. The global prevalence
of LBP, irrespective of time window, was reported in a
systematic review to be 31%, and the prevalence of activity
limiting LBP was 17% [25]. Thus, flight baggage handlers
appear to have larger low back pain prevalence than the
general population. The prevalence of SP among the flight
baggage handlers (55%) was similar to previous reports from
scaffolders (50%) [21] and ambulance workers (46%) [22]. In
the general population, the one-year SP prevalence reported
in the literature varies between studies from 5% to 47% [26].
Eighteen percent of the baggage handlers reported shoulder pain interfering with work, which is considerably more
than among ambulance workers (7%) [22]. Explanations
may be that it is easier to compensate for shoulder pain in
ambulance work by engaging in other tasks than lifting and
carrying equipment and patients to and from the ambulance
and that there may be better possibilities to reschedule work
with support from colleagues.
Almost one-third (30%) of the baggage handlers reported
low back pain interfering with work, which is somewhat
more than the prevalence of activity limitation due to LBP
reported by scaffolders (21%) and ambulance workers (23%).
Low back pain with perceived disability has been shown to
relate significantly to awkward arm postures [21], and a larger
occurrence of extreme arm postures in baggage handling, for
instance when operating in narrow aircraft compartments,
than in ambulance work may explain some of the larger
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Table 3: Mean values of ratings of 13 psychosocial work factors and the combined domains Work organization and job content and Interpersonal relations and leadership in each of the outcome groups; that is, no pain, pain interfering with work (PIW) and high pain intensity
(PINT) for low back (LBP) and shoulder (SP).
All
𝑛 = 501
m (SD)

No pain
𝑛 = 79
m (SD)

LBP PIW
𝑛 = 156
m (SD)

LBP PINT
𝑛 = 180
m (SD)

SP PIW
𝑛 = 96
m (SD)

SP PINT
𝑛 = 147
m (SD)

Work organization, job content
Influence at work

38 (17)

39 (16)

35 (16)

36 (18)

32 (18)

35 (19)

Possibilities for development

46 (17)

48 (17)

43 (16)

45 (15)

42 (16)

45 (15)

Variation

44 (18)

48 (18)

40 (16)

43 (16)

40 (17)

43 (17)

Meaning of work

58 (19)

62 (17)

54 (19)

56 (18)

51 (20)

54 (18)

47 (29)

53 (22)

40 (18)

43 (20)

39 (20)

42 (19)

44 (20)

47 (21)

40 (18)

41 (19)

38 (20)

40 (19)

Commitment to the workplace
Interpersonal relations
Predictability
Recognition

50 (22)

55 (21)

44 (22)

46 (22)

38 (21)

43 (22)

Role clarity

67 (18)

69 (17)

63 (18)

63 (18)

63 (19)

64 (18)

Role conflicts

46 (17)

44 (16)

50 (16)

49 (16)

53 (16)

50 (16)

Quality of leadership

38 (22)

45 (22)

31 (20)

34 (20)

29 (20)

32 (20)

Social support from colleagues

57 (18)

59 (18)

55 (17)

56 (16)

51 (19)

53 (18)

Social support from supervisors

46 (24)

50 (25)

40 (23)

42 (23)

37 (25)

40 (24)

Social community at work

79 (15)

80 (15)

79 (14)

78 (15)

76 (16)

76 (15)

Work organization

46 (13)

50 (12)

42 (12)

44 (12)

42 (14)

43 (13)

Interpersonal relations

53 (12)

56 (12)

50 (13)

51 (13)

47 (14)

50 (12)

Table 4: Mean values of ratings of 13 psychosocial work factors and the combined domains Work organization and job content and Interpersonal relations and leadership in each of the six studied airports.
All
𝑛 = 501
m (SD)

Airport 1
𝑛 = 330–334
m (SD)

Airport 2
𝑛 = 100-101
m (SD)

Airport 3
𝑛 = 34
m (SD)

Airport 4
𝑛 = 26-27
m (SD)

Airport 5
𝑛 = 13-14
m (SD)

Airport 6
𝑛 = 11
m (SD)

Work organization, job content
Influence at work

38 (17)

37 (18)

36 (16)

38 (19)

47 (17)

41 (16)

36 (16)

Possibilities for development

46 (17)

44 (17)

49 (16)

49 (15)

55 (17)

53 (11)

52 (11)

Variation

44 (18)

41 (18)

48 (16)

53 (16)

50 (18)

60 (9)

54 (12)

Meaning of work

58 (19)

56 (20)

62 (16)

59 (18)

65 (18)

60 (15)

63 (21)

47 (29)

45 (17)

54 (19)

48 (21)

52 (22)

51 (18)

45 (17)

44 (20)

45 (19)

42 (21)

41 (19)

57 (17)

28 (15)

22 (15)

Commitment to the workplace
Interpersonal relations
Predictability
Recognition

50 (22)

51 (21)

52 (21)

39 (21)

67 (23)

42 (15)

33 (19)

Role clarity

67 (18)

68 (18)

66 (18)

63 (18)

77 (11)

57 (18)

68 (18)

Role conflicts

46 (17)

46 (17)

46 (17)

51 (12)

42 (15)

54 (14)

48 (6)

Quality of leadership

38 (22)

41 (21)

35 (20)

19 (16)

53 (18)

28 (25)

11 (12)

Social support from colleagues

57 (18)

56 (18)

57 (18)

65 (16)

62 (17)

69 (13)

57 (17)

Social support from supervisors

46 (24)

48 (24)

40 (23)

33 (20)

65 (24)

41 (27)

21 (16)

Social community at work

79 (15)

79 (16)

77 (13)

86 (11)

82 (16)

84 (9)

76 (12)

Work organization

46 (13)

44 (14)

50 (12)

49 (13)

53 (14)

53 (10)

50 (12)

Interpersonal relations

53 (12)

55 (13)

53 (13)

49 (10)

63 (15)

49 (12)

42 (9)
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Table 5: Hazard ratios (HR) with 95% confidence intervals for associations of psychosocial factors with pain interfering with work (PIW) in
the low back (LBP) and shoulder (SP) during the preceding year. All analyses were adjusted for age, BMI, general health and physical work
load. Significant HRs marked in boldface.
LBP PIW
Work organization, job content
Influence at work
Possibilities for development
Variation
Meaning of work
Commitment to the workplace
Interpersonal relations
Predictability
Recognition
Role clarity
Role conflicts
Quality of leadership
Social support from colleagues
Social support from supervisors
Social community at work
Work organization
Interpersonal relations

SP PIW

HR

95% CI

HR

95% CI

1.60
2.86
2.31
2.76
2.39

0.83–3.09
1.32–6.18
1.08–4.94
1.35–5.61
1.15–4.95

2.12
2.63
1.33
2.06
1.44

0.98–4.57
1.06–6.51
0.55–3.20
0.86–4.91
0.63–3.29

1.94
2.67
1.61
1.25
1.77
2.48
2.22
0.85
3.65
2.18

0.94–3.98
1.33–5.35
0.76–3.40
0.58–2.72
0.82–3.82
1.16–5.29
1.08–4.58
0.42–1.73
1.67–7.99
1.06–4.49

1.44
2.57
1.05
2.08
1.22
4.06
1.33
1.47
2.68
2.09

0.62–3.37
1.11–5.95
0.45–2.46
0.81–5.30
0.51–2.94
1.55–10.65
0.60–2.95
0.67–3.25
1.09–6.61
0.88–4.96

Table 6: Hazard ratios (HR) with 95% CI for associations of psychosocial factors with high intensity pain (PINT) in the low back (LBP) and
shoulder (SP) during the preceding year. All analyses were adjusted for age, BMI, general health and physical work load. Significant HRs
marked in boldface.
LBP PINT
Work organization, job content
Influence at work
Possibilities for development
Variation
Meaning of work
Commitment to the workplace
Interpersonal relations
Predictability
Recognition
Role clarity
Role conflicts
Quality of leadership
Social support from colleagues
Social support from supervisors
Social community at work
Work organization
Interpersonal relations

SP PINT

HR

95% CI

HR

95% CI

1.46
0.99
0.97
1.02
1.17

0.86–2.46
0.53–1.84
0.53–1.79
0.56–1.86
0.65–2.10

1.43
1.07
0.89
1.57
1.55

0.83–2.46
0.54–2.11
0.47–1.69
0.83–2.97
0.84–2.88

1.59
1.58
2.07
1.17
1.76
1.08
1.24
1.61
1.22
1.95

0.88–2.88
0.88–2.48
1.08–3.95
0.61–2.24
0.91–3.42
0.57–2.03
0.67–2.28
0.89–2.93
0.66–2.24
1.05–3.65

1.70
1.83
1.81
1.76
0.98
1.79
0.96
2.21
1.30
2.11

0.91–3.17
0.98–3.41
0.94–3.50
0.88–3.53
0.50–1.95
0.92–3.49
0.51–1.80
1.18–4.13
0.69–2.44
1.08–4.12

prevalence of LBP. While comparisons of prevalence data
between studies must be made with caution because of
possible differences in definitions of LBP and SP, the cited
studies above of ambulance workers, scaffolders, and industrial workers all used the standardized Nordic Questionnaire
to investigate the one-year retrospective prevalence of pain
and pain interfering with work. The scaffolder study used a

modified expression of pain and pain intensity during the
past 12 months, and so quantitative comparisons with our
results need to be done with caution.
Higher mean values on the psychosocial rating scales
indicate more satisfaction (except for role conflicts). Mean
scores for the 13 scales varied between 38 and 79 in the
entire population of baggage handlers. Factors with the lowest
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mean scores were influence at work, quality of leadership,
and predictability (mean = 37, 38, and 44, resp.), which is
somewhat lower than among Danish construction workers
(mean = 50, 54, and 54, resp.) (The Danish National Research
Center for the Working Environment 2014) [27]. Mean scores
were largest for social community at work, followed by role
clarity and meaning of work for both baggage handlers and
construction workers. These two occupational groups, similar in their rating of psychosocial factors, are both dominated
by a male workforce and perform heavy manual handling
tasks. The more positive values for role clarity and meaning of
work may be a sign of a vocational pride among the workers.
Several reviews have concluded that lack of social support
is a risk factor for pain in low back and upper extremities
[11, 13, 28], while others do not claim an association [29]. In
our study, limited social support was clearly associated with
low back and shoulder pain interfering with work. This is
consistent with two cross-sectional studies, one of Swedish
male ambulance workers [22] where lack of social support
was also associated with low back complains and activity
limitation and another of the general Canadian working
population where low social support was associated with
restricted activity due to low back pain [30]. One hypothesis
may be that poor social support is a contributing factor to
the onset or aggravation of MSDs through a stress response.
Lack of support may cause increased muscle tension, as
facilitated by stress hormones, which eventually may lead
to pain [31]. Social support from colleagues may also be an
important factor for coping with pain and staying in the
baggage handling job, since it may support, for example,
work rotation and task variation. This theory corresponds
with Woods [13], who claimed evidence, even if limited, for
lack of social support being associated with absenteeism and
restricted activity due to MSD. Woods also viewed good
social support as an important promoting factor for workers
with MSDs to be able to return to work.
4.3. Methodological and Theoretical Considerations. This
study used a cross-sectional design, and so the observed
associations between psychosocial factors and pain can be
interpreted to show causal relationships only with great
caution. In another cross-sectional study, Davies and Heaney
[32] showed that associations between psychosocial work
characteristics and pain were stronger when using selfreported pain than when pain was diagnosed in a physical
examination. The authors interpreted this to show that
psychosocial stressors influence reporting of pain rather
than physiologic responses associated with pain and also
considered their results to reflect the influence of low back
pain on the reporting of poor psychosocial conditions. Thus,
cross-sectional relationships between factors at work and
pain may, to some extent, be spurious. To this end, it is well
known that subjective opinions about the work environment
may be influenced by several factors in addition to the
health status of the respondent, such as the context of where,
how, and when exposure and outcome data were collected.
Thus, workers being observant of a relationship between
occupational factors and MSDs may both consider exposures
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to be larger and attribute their possible pain to their work
[32]. This possible attribution bias of pain ratings may be
particularly pronounced if the workers are required to answer
questions while at work, as compared to outside work [33].
Thus, in our study, the administration of questionnaires to
be answered during working hours and in the context of a
project addressing the work environment may have led to an
overestimation of the prevalence and intensity of pain and the
extent to which that pain interfered with work.
For reasons of feasibility we assessed pain by self-report,
using the NMQ questionnaire, which has been used in a
plethora of previous studies since its publication in 1987.
Several studies have shown that the pain prevalence obtained
when using NMQ is larger than that “confirmed” by clinical
examination (e.g., [34]) and thus that specificity might be an
issue when using NMQ. However, pain ratings obtained with
NMQ have also been shown to have a good predictability
with respect to secondary outcomes, such as sickness absence
from work [19], and we utilized this property by categorizing
workers according to their self-reported pain intensity, using
a discrimination limit which is predictive of long-term
sickness absence [20].
Many previous studies of psychosocial factors at work
have only addressed the standard demand-control-support
model or have focused on the Job content questionnaire.
We used the validated COPSOQ method, which encompasses several additional dimensions of the psychosocial
work environment. COPSOQ is currently a well-established
questionnaire for workplace investigations. By using COPSOQ, our study can elucidate even positive aspects of the
baggage handlers’ working conditions, for example, social
community at work, possibilities for development, and meaning
of work. In addition to the 13 separate factors included in
the two psychosocial domains documented in our study,
that is, Work organization and job content and Interpersonal
relations and leadership, we also, to our knowledge for
the first time, used these combined domains as independent variables in an analysis for associations with MSDs.
Using combined domains renders the study less sensitive to
redundant findings on separate factors, caused by the same
workers reporting low scores on several factors at the same
time.
Mechanisms for causation of MSDs by psychosocial
exposures in the presence of physical workloads are not
fully clarified. Several theories have been presented [35],
one example being the biopsychosocial model, suggesting
psychosocial risk factors to exacerbate the effects of physical
exposure on the risk for developing MSDs. As an example,
according to this model, sociocultural factors such as demand
or pressure from colleagues and supervisors and attitudes
and behaviors at the workplace may act together with biomechanical and biological factors, such as personal capacities in
influencing the work, and modify the risk for MSDs. Mental
workloads may even increase muscle tension, which can then
lead to biomechanical stress [36, 37] leading to increased
muscle metabolites, inflammatory changes, and muscle pain
[38]. This influence of mental loads on muscle activation may
particularly affect certain low threshold motor units, which
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may then be prone to develop chronic conditions, according
to the “Cinderella” recruitment hypothesis [36].
4.4. Generalizability and Implications. Our study is a nationwide investigation of a homogenous occupational group of
flight baggage handlers working at the ramp or in sorting,
and in spite of some limitations, for instance the somewhat
meager response rate, we believe that the results can be generalized to the general population of baggage handlers on a
national level and that they may have some portability even to
other countries, noting that flight baggage handlers probably
have very similar jobs in all major airports worldwide (see
below).
Only workers in ramp and sorting areas were included
in this study and we therefore believe that the group is
reasonably homogeneous with respect to physical workload.
However, tasks and work organization may differ, in particular between workers in different airports. We were able to
adjust for the general effect of perceived physical load, but
data did not permit a nested analysis of associations between
psychosocial factors and pain in each of the six airports
due to the limited number of workers in some of them
(cf. Table 4). Since the psychosocial conditions appeared
to differ between airports, we cannot rule out that some
of the observed associations are confounded by airportspecific factors that were not recorded and analyzed, such
as variation in physical work load. We chose not to adjust
for seniority at work, since it correlates highly with age,
which was adjusted for. We did not have access to data on
possible confounders describing current acute or systemic
disease.
In our data collection, pain could have been a motivating
factor for participation, resulting in a study population with
an overrepresentation of workers with pain. Other studies
have, indeed, shown nonresponders to have less pain than
responders [39]. If so, our results may overestimate the prevalence of pain among baggage handlers. In spite of extensive
and repeated efforts in retrieving questionnaires from all
806 eligible baggage handlers, we only got a response rate
of 65%. While a formal analysis of nonrespondents was not
possible, we have the impression that workers on night shifts
responded less than day-shift workers, which would limit the
representativeness of our results to mainly day shift baggage
handling, and also that some team managers were less active
in encouraging their team members into participating. It
is possible that such nonresponding teams would have a
different experience of their psychosocial conditions than
teams motivated to participate, but we could, for obvious
reasons, not explore that. Differential nonresponding may
also have occurred due to workers with a deviating job strain
being less inclined to participate [40].
Workers developing MSDs at work are more likely to
leave their job, which may lead to an underestimated risk
of exposures causing MSDs (the so-called healthy worker
effect). However, data provided by the participating handling
companies showed that the annual workforce turnover was
less than five percent. Thus, despite a considerable prevalence of pain and negative opinions on psychosocial factors,
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workers stayed at the job. In addition to the harsh conditions
in the current labor market in Sweden, the small turn-over
may be a result of the valued social community at work.
Social community at work was scored as the most positive
psychosocial factor in our investigation, and the impression
of a good social community was confirmed by several informal conversations with the baggage handlers and their union
representatives.
Studies have shown that if low back pain becomes
chronic, workers may not necessarily be on sick leave [41],
but the pain may influence productivity and company costs
in a negative way [42]. This agrees with our results of a considerable proportion of workers reporting that their pain
inhibited work (PIW). Thus, Heuvel et al. (2010) found psychosocial factors to be more strongly associated with a low
performance at work than with sickness absence in a national
cross-sectional study of the general Dutch working population [43]. Favorable psychosocial work conditions may therefore have a decisive role in securing that productivity goals
are met, such as, for baggage handling, average time spent
loading or unloading an aircraft, frequency of departures on
time, proportion of baggage being delivered undamaged, and
proportion of baggage going to the correct destination.
Airport baggage handling is a world-wide occupation
with, to a large extent, similar working conditions, as set
out by the standardized construction of airplanes and ramps,
and so we believe that our study is of interest even outside
Sweden, at least in large- and medium-sized airports. However, we also emphasize that psychosocial conditions may,
to a considerable extent, be specific to individual handling
companies and that our quantitative results may therefore
be difficult to transfer directly to other companies than
those investigated. This said, our study revealed associations
between psychosocial factors and MSDs, which may be used
as a general inspiration for identifying targets for intervention
in baggage handling, in addition to possible interventions on
the physical workloads.

5. Conclusions
We conducted a nationwide study of psychosocial work conditions and musculoskeletal health among baggage handlers
within the aviation industry in Sweden. We found the oneyear prevalence of low back and shoulder pain to be in parity
with other heavy manual occupations. We found significant
associations between, on one hand, the psychosocial domains
Work organization and job content and Interpersonal relations
and leadership, and, on the other hand, intense pain and
pain interfering with work. Thus, while being cross-sectional
and therefore only tentatively interpretable in terms of causal
relationships, our study suggests that psychosocial factors
may be involved in explaining the occurrence of pain in
flight baggage handling, in spite of this job also presenting
considerable physical loads. Our results also suggest that the
psychosocial work environment may be a relevant target for
intervention in this occupation.
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Appendix
A. Questions on Psychosocial
Factors as Appearing in the Second,
Updated Version of the Standardized
COPSOQ Questionnaire [17]
A.1. Work Organization and Job Contents (Five Scales)
Influence at Work (Four Questions). Do you have a large
degree of influence concerning your work? Do you have a
say in choosing who you work with? Can you influence the
amount of work assigned to you? Do you have any influence
on what you do at work?
Possibilities for Development (Four Questions). Does your
work require you to take the initiative? Do you have the
possibility of learning new things through your work? Can
you use your skills or expertise in your work? Does your work
give you the opportunity to develop your skills?
Meaning of Work (Three Questions). Is your work meaningful?
Do you feel that the work you do is important? Do you feel
motivated and involved in your work?
Variation (Two Questions). Is your work varied? Do you have
to do the same thing over and over again?
Commitment to the Workplace (Four Questions). Do you enjoy
telling others about your place of work? Do you feel that
your place of work is of great importance to you? Would
you recommend a good friend to apply for a position at
your workplace? How often do you consider looking for work
elsewhere?
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Quality of Leadership (Four Questions). To what extent would
you say that your immediate superior: makes sure that the
individual member of staff has good development opportunities? gives high priority to job satisfaction? is good at work
planning? is good at solving conflicts?
Social Support from Colleagues (Three Questions). How often
do you get help and support from your colleagues? How often
are your colleagues willing to listen to your problems at work?
How often do your colleagues talk with you about how well
you carry out your work?
Social Support from Supervisors (Three Questions). How often
is your nearest superior willing to listen to your problems
at work? How often do you get help and support from your
nearest superior? How often does your nearest superior talk
with you about how well you carry out your work?
Social Community at Work (Three Questions). Is there a good
atmosphere between you and your colleagues? Is there good
cooperation between the colleagues at work? Do you feel part
of a community at your place of work?
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Introduction. Atrial fibrillation (AF) is a common heart rhythm disorder. Several life-style factors have been identified as risk factors
for AF, but less is known about the impact of work-related stress. This study aims to evaluate the association between work-related
stress, defined as job strain, and risk of AF. Methods. Data from the Swedish WOLF study was used, comprising 10,121 working
men and women. Job strain was measured by the demand-control model. Information on incident AF was derived from national
registers. Cox proportional hazard regression was used to estimate hazard ratios (HR) and 95% confidence intervals (CI) for the
association between job strain and AF risk. Results. In total, 253 incident AF cases were identified during a total follow-up time of
132,387 person-years. Job strain was associated with AF risk in a time-dependent manner, with stronger association after 10.7 years
of follow-up (HR 1.93, 95% CI 1.10–3.36 after 10.7 years, versus HR 1.11, 95% CI 0.67–1.83 before 10.7 years). The results pointed
towards a dose-response relationship when taking accumulated exposure to job strain over time into account. Conclusion. This
study provides support to the hypothesis that work-related stress defined as job strain is linked to an increased risk of AF.

1. Introduction
Cardiovascular disease (CVD) is the leading cause of death
in a global perspective. According to the World Health
Organization (WHO) 17.3 million people died from CVD in
2008, which represents 30% of the global deaths [1]. Atrial
fibrillation (AF) is the most common cardiac arrhythmia and
is also a well-confirmed risk factor of stroke [2–4]. Symptoms
of atrial fibrillation include palpitations, shortness of breath,
fatigue, chest pain, dizziness, and reduced physical capacity.
Atrial fibrillation often affects the patients, as well as their
family members, with distress and reduced well-being in their
daily life [5–7]. In 2010, the estimated global age-adjusted
prevalence of AF in the population of 35 years and older was

1368.5 per 100 000 in men and 856.8 in women [8]. In Europe,
3.7–4.2% of those aged 60–70 and 10–17% of those 80 years
or older suffer from AF [9]. The prevalence of AF in Sweden
is estimated to be 2.9% [10]. The incidence and prevalence
of AF increase with age [11–14], and AF is more common
in men than women [8, 11]. During the recent decades, the
incidence of AF has increased, and this tendency is presumed
to maintain [8].
It is not unusual that AF occurs in conjunction with
other CVD (e.g., heart failure and heart valve problems) and
hypertension [15]. However, AF may also occur without the
impact of those factors and hereditary and life style factors
are likely to play a part in the pathogenesis of AF [15–
18]. Obesity, sleep apnea, heavy alcohol consumption, and
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prolonged physical exertion are examples of life-style factors
that have been proposed as risk factors of AF [15, 18–22].
Mental stress is often reported by AF patients as a
triggering factor of AF attacks [23], but few studies have
evaluated the association between psychosocial stress and
AF. However, in a case-control study it was found that acute
life stress was related to AF risk [24], and in one recently
published prospective study, an association between workrelated stress and increased risk of AF was observed [25].
Although AF is common among the general population
and considered as a public health disease, the knowledge
about different risk factors and AF is still insufficient. The
aim of this study is to provide additional knowledge about
the relation between work-related stress, defined as job strain,
and the onset of AF.
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A follow-up study in WOLF Norrland was conducted in
2000–2003. In total, 3633 participants from WOLF Norrland
provided repeated measurements on work and life-style
factors by taking part in the follow-up study.
2.2. Analytical Sample. In total, 10 416 working men and
women participated by answering the questionnaire and
taking part of the clinical examination at baseline. For the
present study, we excluded participants who reported that
they had experienced a myocardial infarction or heart failure
prior to baseline. We also excluded those with a recorded
diagnosis of AF in national hospital discharge and outpatient
registers prior to baseline, leaving 10 121 participants (6971
men and 3150 women) as our analytical sample. In the
analyses with repeated measurements, 3123 participants were
included.

2. Material and Methods
Data were obtained from the Work, Lipids, and Fibrinogen
(WOLF) study, a longitudinal occupational cohort study
conducted in Sweden [26]. The original aim with the WOLF
study was to investigate the associations between psychosocial work environment and cardiovascular risk factors.
2.1. Procedure and Participation. The baseline data collection
in WOLF was carried out in the county of Stockholm
during 1992–1995 (WOLF Stockholm, 𝑛 = 5698). In 1996–
1998, the data collection was extended to northern Sweden,
in the counties of Västernorrland and Jämtland (WOLF
Norrland, 𝑛 = 4718). WOLF Norrland was partly established in order to recruit more blue-collar workers into the
project. Altogether 36 occupational health service units in
the counties of Stockholm, Västernorrland, and Jämtland
were invited to participate. Of those, 33 occupational health
service units accepted to participate. The occupational health
service units represented approximately 60 companies in
different branches comprising various occupations. However,
including all employees at the 60 companies was not possible. Instead, all employees representing certain workplaces
(e.g., a department, garage, institution, laboratory, and sales
organization) were asked to participate. This selection was
basically due to practical reasons from the perspective of
the occupational health service units. Employees who were
on more or less permanent leave from the workplace, for
example, those stationed abroad or chronically ill, were not
included in the study population. The participation rate
at baseline was 82%, with higher participation rate in the
northern part in Sweden.
At baseline, the participants filled in an extensive questionnaire covering different occupational aspects (e.g., work
tasks, work hours, and work environment), sociodemographic aspects (e.g., education level), and lifestyle habits
(e.g., smoking and physical exercise) as well as different
aspects of health. In addition, a minor clinical examination
was conducted by specially trained nurses at the occupational
health service units. The clinical examination included measurements of height, weight, waist and hip circumference, and
blood pressure. Blood samples were also collected.

2.3. Work-Related Stress according to the Demand-Control
Model. Work-related stress was defined according to Karsek’s
job demand-control model [27, 28], which is characterized by
the combination of psychological job demands and control
over the work situation. The model proposes that those
experiencing high job demands in combination with low
control (i.e., high strain or job strain) are in a stressful work
situation and are at higher risk for developing ill health. In this
study we used the Swedish demand-control questionnaire
containing five job demands items and six control items to
measure job strain [29]. Cronbach’s alpha for the job demands
and job control subscales was 0.72 and 0.74, respectively.
Mean response scores for the job demands and for the job
control items were computed for each participant. We used
the median scores as cut-points for high and low demands
(“high demands” being defined as scores strictly above the
study-specific median score) and job control (“low control”
being defined as scores strictly below the study-specific
median score). In the analyses we used both a dichotomized
measure of job strain (high strain versus all others) and
four categories based on the combination of job demands
and control: low strain jobs (low demands, high control);
passive jobs (low demands, low control); active jobs (high
demands, high control); and high strain jobs (high demands,
low control).
2.4. Atrial Fibrillation. Information on incident AF, or flutter,
was derived from the Swedish national hospital discharge,
outpatient, and mortality registers by using the following ICD
codes: ICD-10 code I48; ICD-9 code 427D; and ICD-8 code
427.92.
2.5. Potential Confounding and Mediating Factors. In addition to age in years (continuous), sex, and part of study
(Stockholm, Norrland), we considered the following factors as potential confounding or mediating factors: socioeconomic status (manual workers, lower level/intermediate
nonmanual employees, and professionals), exercise (seldom,
sometimes, and regularly), smoking (never (neither current
nor ex-smoker), ex-smoker (has previously smoked for at
least one year but is not a current smoker), and current
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smoker), alcohol consumption (none (0 units/week), moderate (1–14 units/week for women, 1–21 units/week for men),
intermediate (15–20 units/week for women, 22–27 units/week
for men), and heavy (21 units/week or more for women, 28
units/week or more for men)), waist circumference (<94 cm
(men) or <80 cm (women), 94–101.99 cm (men) or 80–88
(women), and >102 cm (men) or >88 cm (women)), and
hypertension (systolic blood pressure ≥140 mmHg, or diastolic blood pressure ≥90 mmHg, or self-reported treatment
with antihypertensive drugs).
2.6. Statistical Analyses. The participants were followed up
from their baseline assessment of job strain to the first
registered AF event, migration out of Sweden, death, or end
of follow-up, whichever came first. Independent 𝑡-tests and
Chi2 -tests for bivariate analyses were conducted in order to
test potential differences in baseline characteristics between
participants with and without AF. Cox proportional hazard
regression was used to estimate hazard ratios (HR) and 95%
confidence intervals (CI) to quantify the relationship between
job strain and risk of atrial fibrillation. All analyses were
adjusted for age, sex, and part of study. Other potential
confounding and mediating factors were added one by one
to the age, sex, and part of study adjusted Cox proportional
hazard regression model. Only those factors changing estimates of job strain versus others with more than 10% were
to be included in subsequent models [30]. To evaluate a
potential effect modification by sex, a stratified analysis by sex
was carried out, as well as including a statistical interaction
term between job strain and sex in the Cox proportional
hazard regression model. Kaplan-Meier curves were used to
inspect the proportionality of hazards over time. Analyses
of accumulated exposure to job strain and the risk of AF
were carried out in a subsample of the WOLF Norrland study
population for whom repeated measures of job strain were
available. In the analyses with repeated measures, the start
of follow-up time was set at the date of the second data
collection. A 𝑃 value for trend was derived by including the
variable on accumulated job strain as a continuous variable
with three levels in the Cox proportional hazard regression
model. All data analyses were carried out using SAS version
9.2.
2.7. Ethics. All participants gave informed consent to participate in the study. The WOLF study has been approved by the
Ethics Committee at Karolinska Institutet, Stockholm (# 92198), and the Regional Ethical Review Board in Stockholm
(# 2006/257-31, # 2008/1638-31/5).

3. Results
Characteristics of the study sample are presented in Table 1.
During a total follow-up time of 132,387 person-years
(median follow-up time 13.6 years), 253 incident AF events
were recorded. Compared to participants without AF, participants with AF were more likely to be male, older, and current
or ex-smokers and have higher waist circumference and more
likely to suffer from hypertension.
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Table 1: Baseline characteristics in the total study sample and among
participants with and without atrial fibrillation (AF), the WOLF
study, Sweden.
Characteristics
Age, mean (sd)
Sex, 𝑛 (%)
Men
Women
Study part, 𝑛 (%)
Stockholm
Norrland
Demand-control, 𝑛
(%)
No strain
Job strain
Low strain
Passive
Active
High strain
SES, 𝑛 (%)
Manual workers
Lower level/
intermediate
nonmanual
employees
Professionals
Physical exercise, 𝑛
(%)
Seldom
Sometimes
Regularly
Smoking, 𝑛 (%)
Never smokers
Ex-smokers
Current smokers
Alcohol
consumption, 𝑛 (%)
Non
Moderate
Intermediate
Heavy
Waist circumference
≤94.0 (M); ≤80.0
(W)
94–101.99 (M);
80–88 (W)
>102 (M); >88 (W)
Hypertension, 𝑛 (%)
No
Yes

Total
Not AF
AF
𝑃 value∗
n = 10121 n = 9868 n = 253
42.5 (10.7) 42.3 (10.7) 51.3 (8.3) <0.001
6971 (69) 6757 (68)
3150 (31) 3111 (32)

214 (85)
39 (15)

<0.001

5518 (55) 5368 (54)
4603 (45) 4500 (46)

150 (59)
103 (41)

0.12

8960 (89) 8739 (89)
1161 (11)
1129 (11)
3192 (32) 3112 (32)
3259 (32) 3186 (32)
2509 (25) 2441 (25)
1161 (11)
1129 (11)

221 (87)
32 (13)
80 (32)
73 (29)
68 (27)
32 (13)

4422 (44) 4310 (44)

112 (44)

4341 (43) 4242 (44)

99 (39)

1234 (12)

1192 (12)

42 (17)

2488 (25) 2420 (25)
3876 (38) 3781 (38)
3727 (37) 3639 (37)

68 (27)
95 (38)
88 (35)

0.64

4739 (48) 4664 (48)
2893 (29) 2788 (29)
2250 (23) 2182 (23)

75 (30)
105 (42)
68 (27)

<0.001

487 (5)
470 (5)
8688 (88) 8476 (88)
318 (3)
311 (3)
401 (4)
394 (4)

17 (7)
212 (87)
7 (3)
7 (3)

0.37

6322 (63)

6211 (63)

111 (44)

2241 (22)

2174 (22)

67 (26)

1511 (15)

1436 (15)

75 (30)

8043 (80) 7891 (80)
2062 (20) 1961 (20)

152 (60)
101 (40)

0.55

0.64

0.09

<0.001

<0.001

∗

Chi2 -tests for comparison of proportions, 𝑡-test for comparisons of continuous variable.

In the age, sex, and part of study adjusted Cox proportional hazard regression model, job strain was associated with
a 38% increased risk of AF when compared to all others,
although the association was not statistically significant (HR
1.38, 95% CI 0.95–2.00) (Table 2). None of the investigated potential confounding or mediating factors changed
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Table 2: The estimated association between job strain and the risk of atrial fibrillation. Hazard ratios (HR) with 95% confidence intervals
(95% CI).
Work-related stress
No strain
Job strain
Low strain
Passive
Active
High strain
∗

HR (95% CI)∗
Complete follow-up, 253 events
1 (ref)
1.38 (0.95–2.00)
1 (ref)
1.08 (0.79–1.49)
1.21 (0.87–1.67)
1.50 (0.99–2.27)

HR (95% CI)∗
First 10.7 years of follow-up, 165 events
1 (ref)
1.11 (0.67–1.83)
1 (ref)
1.05 (0.71–1.54)
1.22 (0.82–1.83)
1.19 (0.69–2.06)

HR (95% CI)∗
Follow-up after 10.7 years, 88 events
1 (ref)
1.93 (1.10–3.36)
1 (ref)
1.16 (0.66–2.03)
1.20 (0.67–2.09)
2.13 (1.13–4.04)

Adjusted for age, sex, and part of study.

Probability of being AF-free

1.00

Table 3: The estimated association between accumulated exposure
to job strain and the risk of atrial fibrillation. Hazard ratios (HR)
with 95% confidence intervals (95% CI), based on a subsample from
the WOLF Norrland study population with baseline measure in
1996–1998 (t1) and repeated measure in 2000–2003 (t2), 𝑛 = 3123.

0.99

Subsample with repeated
measurements, 47 events
Unexposed to job strain at
both t1 and t2
Job strain at either t1 or t2
Job strain at both t1 and t2

0.98

0.97

∗

0.96

0

1000

2000

3000

4000

5000

6000

7000

Follow-up time (days)
Job strain
No
Yes

Figure 1: Unadjusted Kaplan-Meier plot, job strain versus no strain.

the estimated HR with more than 10% and were therefore not
included in the regression model. No clear effect modification
by sex was observed (HR 1.42, 95% CI 0.94–2.14 for men,
HR 1.22, 95% CI 0.51–2.92 for women, 𝑃 value for interaction
= 0.75). When using the four demand-control categories,
high strain was associated with a 50% increased risk of
AF compared with the low strain group, the result being
borderline significant (HR 1.50, 95% CI 0.99–2.27) (Table 2).
When inspecting the crude Kaplan-Meier plot, it was
observed that those with job strain had a slightly better
probability of being AF-free during the first years of follow-up
as compared with the nonstrain group, but the curves crossed
at approximately 10.7 years after baseline (Figure 1). This led
us to do stratified analysis, splitting the follow-up period at
10.7 years after baseline. The seemingly lower AF risk in the
job strain group during the first follow-up period was mainly
explained by higher prevalence of job strain among women
than men (14% versus 10%) and that the job strain group

HR
(95% CI)∗

P value
for trend

1 (ref)

0.06

1.68 (0.83–3.40)
2.28 (0.70–7.44)

Adjusted for age and sex.

tended to be younger than the nonstrain group (mean age
41.2 versus 42.7 years). After adjusting for age, sex, and study
part, the HR for job strain versus others was 1.11 (95% CI
0.67–1.83) during the first part of the follow-up period. In
the analysis based on the follow-up period after 10.7 years, it
was observed that job strain versus all others was significantly
associated with the risk of AF in the age, sex, and study part
adjusted models (HR 1.93 95% CI 1.10–3.36) (Table 2). The
same pattern was seen when using the four demand-control
categories, where the HR for the high strain group compared
with low strain was 2.13 (95% CI 1.13–4.04) (Table 2).
For a subsample of the WOLF Norrland study population
we had repeated measurements of job strain, measured at
baseline (1996–1998) and follow-up (2000–2003). Taking into
account the exposure to job strain at none (𝑛 = 2472, AF cases
= 34), one (𝑛 = 527, AF cases = 10), or both measurement
occasions (𝑛 = 124, AF cases = 3), we observed an association
between job strain and AF risk in a dose-response manner
(Table 3). However, as the number of participants and AF
cases exposed at both occasions was few, the estimates were
imprecise.

4. Discussion
In this study, we observed an association between workrelated stress, defined as job strain, and the risk of atrial
fibrillation. The association was time-dependent and more
pronounced at the end of the follow-up period. The risk of
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AF was approximately two times higher among those exposed
to job strain compared to those unexposed during the latter
part of the follow-up period. In analyses taking repeated
measurements into account, our results were suggestive of a
dose-response relationship between accumulated exposure to
job strain and AF risk.
Published studies on the association between psychosocial stress in general and work-related stress in particular and
AF are scarce. We are only aware of one previously published
study on job strain and AF risk [25]. That recently published
study by Torén et al. was also based on a Swedish sample but
only included men and used a job exposure matrix based on
occupation at baseline to measure job strain. They found a
32% increased risk associated with being exposed to job strain
versus all others (HR 1.32, 95% CI 1.003–1.75) [25], which is in
accordance with our overall HR estimate of 1.38. In another
study, mental stress in terms of acute life stress was found to
be related to AF risk [24], and in a study conducted among
AF patients, mental stress was the most frequent reported
triggering factor of AF attacks [23]. Some case reports linking
emotional stress to AF have also been published [31, 32]. In
addition, different aspects of work-related stress, including
job strain, effort-reward imbalance, and job insecurity, have
been linked to increased risk of coronary heart disease [33–
35].
The biological pathway between work-related stress and
AF is not clear. Ectopic foci in pulmonary veins are recognized as triggers of AF, and the processes leading to the
onset of AF include atrial fibrosis, structural remodeling of
the heart tissue, and inflammation [36]. Altered sympathetic
and parasympathetic balance and neurohormonal activation
have also been proposed to play key roles in the development
of AF [36, 37]. In a study on 77 AF patients, Bettoni and
Zimmerman showed an increase in adrenergic tone followed
by a marked shift towards vagal predominance immediately
before the onset of paroxysmal AF [38], and Patterson et
al. showed in an experimental study on dogs that both the
parasympathetic and sympathetic nervous system have a role
in initiating and triggering pulmonary vein activity [39].
Reactions to stress include several physiological responses
involving both the hypothalamic-pituitary-adrenal axis and
the autonomous nervous system [40, 41]. Responses include
increased release of glucocorticoid hormones, such as cortisol, and increased sympathetic activity, with increased release
of adrenaline and noradrenaline. An effect on inflammation
has also been observed [40]. These factors are making a link
between psychosocial stress, including work-related stress,
and AF plausible. Atrial fibrosis and structural remodeling
develop over time and may be asymptomatic for several years.
This may explain our finding with a stronger association
between job strain and AF observed at the later part of
the follow-up period and that accumulated exposure to job
strain over time seems to be associated with higher risk as
compared to shorter episodes of exposure, although the exact
mechanism behind this observation is not clear.
Our study has several strengths, including the prospective
design, being based on a large sample of working people,
and including both men and women. A high participation
rate and low internal dropout are further strengths. We used
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a well-established measure on work-related stress, based on
the demand-control or job strain model, frequently used in
studies on work-related stress and health related outcomes.
Job strain was measured by self-report through a validated
questionnaire [29, 42]. The outcome was defined through
national registers with high quality and coverage [43]. One
major advantage with our study is that we had access to
repeated measures of job strain for a subset of our study
sample. We also had access to several potential confounding
factors, which we could take into account in the analyses.
Indeed, participants diagnosed with AF during the follow-up
period were to a higher degree male, older, smoker, and obese
and were more likely to suffer from hypertension, which is
in accordance with previous studies [8, 11, 15, 18]. However,
after adjusting for age, sex, and study part, taking into account
life-style factors, obesity or hypertension did not change the
estimated association in any substantial way. However, it is
important to acknowledge that an unfavorable work situation
may affect life-style factors in a longitudinal perspective [44],
potentially contributing to the association between long-term
exposure to job strain and ill health.
Our study also has some limitations. Despite the large
study sample and a rather long follow-up period (median
follow-up time: 13.6 years), the number of AF cases was
relatively low, limiting the power of the study. This is
especially true for the longitudinal analyses taking repeated
measures into account. Also, the majority of the incident
AF cases in our study had an unspecified AF diagnosis,
preventing more detailed analyses of AF subtypes such as
paroxysmal, persistent, and chronic AF. Furthermore, the
experience and perception of stress at work is a complex issue,
and there are several ways of operationalizing work-related
stress. Here, we used the most frequently utilized model, the
job strain model. However, there are several other models
and operationalizations available covering other aspects of
work-related stress, such as the effort-reward imbalance, job
insecurity, and organisational injustice, which is not covered
in the present study. Evaluating other aspects of work-related
stress in relation to AF in addition to the job strain model
will yield a more complete picture of the association between
work-related stress and AF.

5. Conclusion
Our study lends some support to the hypothesis that workrelated stress, defined as job strain, is related to the development of AF over time. Our results suggest that the association
may be time-dependent and that long-term exposure to job
strain may be more strongly associated with AF risk than
shorter bouts of exposure.
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There is mounting evidence that burnout is a risk factor for cardiovascular disease (CVD). Stress-related dysregulation of the
sympathetic and parasympathetic system and the hypothalamic pituitary adrenal (HPA) axis may explain the enhanced risk for
CVD. To test this hypothesis, 55 patients (34 males and 21 females) with burnout on sickness absence and 40 healthy participants
(16 males and 24 females) were exposed to a psychosocial stressor consisting of mental arithmetic and public speech. Physiological
variables (i.e., blood pressure, heart rate, cardiac output, vascular resistance, cortisol, and alpha-amylase) were measured. Basal
levels, reactivity, and recovery were compared between groups. In male patients, baseline systolic blood pressure was higher,
whereas basal alpha-amylase and cortisol reactivity were lower than in healthy males. In female patients, a tendency for lower
basal cortisol was found as compared to healthy females. Furthermore, reduced basal heart rate variability and a trend for elevated
basal cardiac output were observed in both male and female patients. Burnout is characterised by dysregulation of the sympathetic
and parasympathetic system and the HPA axis, which was more pronounced in males than in females. This study further supports
burnout as being a risk factor for CVD through dysregulation of the sympathetic and parasympathetic system and the HPA axis.

1. Introduction
Burnout is a state that results from prolonged exposure to
work-related stressors and goes along with health complaints
(see Lindblom et al. [1], for an overview; see [2, 3]). Burnout
complaints include emotional exhaustion, negative attitudes
towards work, and a sense of diminished competence to fulfil
the demands posed by the job [2, 3]. Burnout is accompanied
by distress including affective (e.g., depressed mood), physical (e.g., fatigue), cognitive (e.g., concentration problems),

and behavioural (e.g., sleeping problems) symptoms [3].
Burnout, and more generally work-related stress, is a risk
factor for cardiovascular disease (CVD; see Melamed et al.
[4] and Belkic et al. [5], for reviews; see [6]). In this study
we aimed to identify physiological stress mechanisms that
may explain this relationship by assessing indices of main
physiological stress systems, that is, the sympathetic system,
the parasympathetic system, and the hypothalamic pituitary
adrenal (HPA) axis [7, 8], associated with a clinical level
of burnout. Assessing indices of various physiological stress
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systems allows for an initial step in the development of an
integrative view on physiological stress adaptation that may
mediate the burnout-CVD association.
Physiological stress mechanisms that are hypothesised to
mediate the association between stress and CVD by promoting adverse health processes associated with CVD, including the metabolic syndrome and atherosclerosis, are sustained enhanced sympathetic activity, reduced parasympathetic vagal activity, enhanced sympathetic reactivity and/or
delayed sympathetic recovery after stressor exposure, and dysregulation of the HPA axis [4, 5, 9–14]. Support for an association between these physiological mechanisms in association
with CVD has indeed been obtained. For example, in their
review, Palatini and Julius [13] report support for sustained
enhanced sympathetic activity in the development of CVD.
Furthermore, evidence for a role of reduced parasympathetic
vagal activity in CVD development has been found in a large
population study (𝑁 = 14.672) [15]. In addition, two reviews
[16, 17] report support for a relationship between enhanced
sympathetic reactivity and development of CVD, including
the metabolic syndrome and atherosclerosis. Finally, a body
of evidence associates dysregulation of the HPA axis with
CVD (see Melamed et al. [4], for a review).
However, results on sympathetic and parasympathetic
activity and HPA axis activity in association with workrelated stress have been mixed (e.g., see Danhof-Pont et
al. [18] for a review; see [4, 19–26]). The null-findings that
were found in several studies including relatively healthy
samples or employees that were still able to carry out their
work despite the presence of stress complaints may be partly
due to the healthy worker effect or restriction of range. To
prevent selection bias due to inclusion of solely healthy, hardy,
individuals and to ensure that exposure to stressors had
resulted in a serious state of distress, we chose to include
a clinical burnout sample consisting of employees that had
called themselves sick because of severe work-related stress
complaints and compared their physiological profile with
that of a healthy reference sample. Selection of a clinical
sample also ensured that stressor exposure duration had been
sufficient to expect physiological stress adaptation. Another
source of mixed results may be inconsistent consideration of
gender differences in physiological stress responses. There is
evidence to suggest that cardiovascular and neuroendocrine
responding while under stress differs between the sexes due
to biological (e.g., hormonal) and psychological differences
(e.g., appraisal and coping) [27–29]. The generally lower
physiological stress-reactivity in women between puberty
and menopause in comparison to men may conceal physiological adaptation in combined samples. Moreover, as gender
differences have been previously demonstrated in the relation
between job strain and CVD risk [5], physiological profiles
may differ between males and females with burnout. We
therefore chose to assess gender differences in physiological
adaptation associated with burnout.
To our knowledge, our previous study [30] on physiological adaptation in burnout was the first that combined
autonomic and neuroendocrine stress indices in a clinical
sample. In this study, we found support for a hyperactive
physiological state as evidenced by elevated heart rate in
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rest and during a psychosocial stressor and elevated cortisol
levels at the moment of awakening in the patient group with
burnout complaints. Our results regarding stress-reactivity
during a psychosocial stressor were inconclusive though, and
our sample size did not allow for subgroup-analyses based on
gender. The current study replicates and extends our earlier
work [30] by including a larger sample enabling the assessment of gender differences in stress-responsiveness. Furthermore, with the aim to further elucidate the physiological
mechanisms that may explain the association between workrelated stress and CVD, we included additional measures
relevant for CVD-promoting processes, that is: (a) cardiac
output, (b) vascular resistance, (c) heart rate variability, and
(d) alpha-amylase. Cardiac output and vascular resistance
reflect well the haemodynamic function and they are the
main determinants of blood pressure. More importantly,
cardiac output and vascular resistance enable detection
of physiological adaptation related to the development of
hypertension that may not be detected by measuring blood
pressure alone [31]. Rapid, beat-to-beat, heart rate variability,
an accepted measure of cardiac parasympathetic or vagal
activation [32, 33], was added to obtain a relatively pure
measure of parasympathetic activation. Alpha-amylase was
added as an additional measure of change in the sympathetic tone when studied during a psychosocial stressor
[34].
In sum, our aim was to examine physiological mechanisms that may mediate the association between work-related
stress and CVD. Initial support for a mediating role of physiological mechanisms would be to demonstrate the presence
of adverse cardiovascular and neuroendocrine profiles in
patients with burnout, which we addressed in this study.
We hypothesised that burnout would be associated with
sympathetic predominance in the sympathetic vagal balance
and dysregulation of the HPA axis. Since Kudielka et al. [21]
stated that ongoing chronic stress is generally associated with
a hyperactive HPA axis and our sample was recruited within
weeks to a few months after having called themselves sick,
we expected to find support for a hyperactive rather than a
hypoactive HPA axis. To test our hypotheses, we compared
a clinical sample with burnout with a healthy reference
sample on indices of sympathetic activity, parasympathetic
activity, and HPA axis activity. Since burnout is not included
as diagnostic classification category in the DSM-IV [35] or
ICD-10 [36], the criteria for undifferentiated somatoform
disorder (DSM-IV) or neurasthenia (ICD-10) are commonly
used, with the added criterion that the main cause of the
symptoms is work-related [37]. Comparisons were made
during rest situations as well as during a psychosocial stressor.
For reasons of ecological validity, we chose a psychosocial
stressor consisting of a task that required mental effort
(mental arithmetic) and social performance (speech task).
We predicted higher levels of basal heart rate, blood pressure,
alpha-amylase, and cortisol and a lower heart rate variability
in burnout patients compared to healthy individuals. Second,
we predicted larger reactivity and less recovery of these measures in patients compared to healthy individuals. Third, since
males were expected to demonstrate larger physiological
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stress-reactivity as indicated by cardiovascular and HPA axis
indices [27–29], we predicted to find more between-group
differences for males than for females.

2. Methods
2.1. Participants. Eighty-five patients were recruited through
occupational physicians, general practitioners, and by selfreferral to participate in a RCT about treatment efficacy
of stress-management training (e.g., de Vente et al. [38]).
Twenty-seven patients did not fulfil the inclusion criteria
(e.g., having major depression as a primary diagnosis) or
refused to take part in the study. Of the remaining 58 patients,
43 were recruited through occupational physicians, 3 through
general practitioners, and 12 by self-referral to our study.
Eligibility was based on a telephone screening interview by
a clinical psychologist that assessed the presence of workrelated burnout complaints. The screening interview was followed by an intake interview, in which a semistructured diagnostic interview was administered face-to-face by a clinical
psychologist and the patient completed the Beck Depression
Inventory (BDI) [39]. During the semistructured interview
the complaint history was assessed and the Composite International Diagnostic Interview (CIDI) [40] was administered.
Inclusion criteria were (1) endorsement of the symptoms
of neurasthenia, that is, continuous mental and/or physical
fatigue and increased fatigability, and at least two other
stress complaints out of the following: dizziness, dyspepsia,
muscular aches or pains, tension headaches, inability to relax,
irritability, and sleep disturbance; (2) a primary role of (a)
work-related stressor(s) in the development of complaints as
judged by the patient, the referring clinician, and the clinical
psychologist; and (3) presence of impaired daily functioning
as indicated by (partial) sickness absence which had lasted at
least two weeks but less than six months. Exclusion criteria
were (1) a primary diagnosis of major depression, social
phobia, panic disorder, somatoform disorder other than
undifferentiated, posttraumatic stress disorder, obsessivecompulsive disorder, hypomania, or psychotic disorders,
all as assessed with the CIDI [40]; (2) severe depressive
complaints (i.e., conservatively defined as ≥25 on the BDI);
(3) a traumatic event in the past six months; and (4) a
medical condition that could better account for the fatigue
(e.g., diabetes); (5) excessive alcohol and/or drug use; and (6)
pregnancy. The current physiological study was a part of a
comprehensive project about psychological and physiological
aspects of work-related stress (e.g., de Vente et al. [38]). For
this study, patients were refunded for their travel expenses
and received a printed report of their baseline blood pressure
and heart rate.
As a reference group, forty healthy individuals were
recruited by flyers in public places (e.g., libraries and supermarkets; 𝑛 = 29) and among part-time working psychology
students (𝑛 = 11). They were screened by telephone.
Participants in good physical health and working for at least
16 hours a week were included in the study. Exclusion criteria
were (1) psychiatric illness as determined by the CIDI [40];
(2) currently taking sick leave; (3) a traumatic event in the
past six months; (4) a history of immune, diabetic, or other
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medical disease causing fatigue; (5) excessive alcohol and/or
drug use; and (6) pregnancy. Healthy participants were paid
15 euro and received a printed report of their baseline blood
pressure and heart rate values after attending the laboratory
session and completion of the questionnaires.
2.2. Materials
2.2.1. Acute Psychosocial Stressor. To study physiological reactivity and recovery, participants were exposed to an acute
psychosocial stressor consisting of a speech preparation task,
a mental arithmetic task, and a speech task (see Figure 1 for
the complete procedure). The speech preparation task consisted of preparing a story about a dramatic social situation
in which the participant was unfairly accused of causing
damage to the property of others. The mental arithmetic task
entailed continuous attention-demanding addition, subtraction, multiplication, and division. For the speech task, the
prepared story had to be told in front of the camera and
the participant was told that the tape would be analysed.
Psychosocial stress procedures have been demonstrated to
enhance perceived stress and result in cardiovascular and
neuroendocrine reactions (e.g., [30, 41–44]).
2.2.2. Cardiovascular Assessment. Heart rate (HR) and blood
pressure (BP) were measured by continuous measurement of
finger BP using a Finapres (Ohmeda Finapres type 2300E ,
Blood Pressure Monitor) and the software Vsrrp98 [45].
Systolic blood pressure (SBP), diastolic blood pressure (DBP),
HR, cardiac output (CO), and total peripheral resistance
(TPR) were calculated using the software Beatscope (version
1.1 [46]). Heart rate variability was calculated using the root
mean square of successive differences (RMSSD) of interbeat
intervals (IBIs): √(1/𝑛Σ(IBIi − IBIi−1 )2 ), reflecting mainly
high frequency power, and is therefore an adequate measure
of the cardiac vagal tone [32, 33]. IBIs were defined as the
number of milliseconds between peaks of subsequent systoles
in the photoplethysmographic signal, analysed with Vsrrp98
(version 5.4b). The RMSSD based on the IBIs determined in
the photoplethysmographic signal was called estimated heart
rate variability (EHRV). EHRV based on the photoplethysmographic signal appears to be a valid measure of HRV
[47]. Before analyses, the photoplethysmographic signal was
inspected visually and artefacts (e.g., movement) and ectopic
beats were removed. Mean values of cardiovascular measures
were calculated per five minutes. Mean values during the last
five minutes of the prestressor baseline phase (see Figure 1)
were used as baseline values, indicative of basal functioning.
For reactivity, mean values during the stress-inducing tasks
were related to the prestressor baseline. For recovery, mean
values of the first to third recovery phase (i.e., 6–10 min., 11–
15 min., and 21–25 min. poststressor) were also related to the
prestressor baseline.
2.2.3. Neuroendocrine Measures and Protocols. Alpha-amylase and cortisol were determined in saliva collected
as described by Navazesh [48]. Accordingly, participants
refrained from swallowing for a period of four minutes,
allowing the saliva to accumulate in the floor of the mouth.
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Figure 1: Time diagram of the psychosocial stress procedure. Note: CVM: cardiovascular measurements and SC and MQ: saliva collection
for endocrine measures and mood questionnaire.

The saliva is spitted out into a cup every 60 s. The collection
starts with the instruction to void the mouth of saliva by
swallowing. Fifteen minutes before the first saliva collection,
participants rinse their mouths with water.
Saliva samples were stored on ice until the end of the
experiment. Immediately after the session, that is, within
90 min. after collection, saliva was homogenised using a
vortex mixer and clarified by centrifugation (10,000 ×g. for
4 min). Aliquots (0.5 mL) with clear supernatant were stored
at −20∘ C until analysis.
Alpha-amylase activity was assayed photometrically
(Roche, Almere, Netherlands) after 500-fold dilution using
5 ethylidene-G7 PNP as substrate. The lower detection limit
for amylase was 3 U/L. The amount of free cortisol was determined using enzyme-immunoassay (EIA). Kits were purchased from Diagnostic System Laboratories (DSL, Veghel,
Netherlands). The sensitivity of cortisol assay was 1 ng/mL.
All samples were assayed in duplo. Intra-assay variability
of alpha-amylase and cortisol was 0.4%–2% and 2%–10%,
respectively.
Means of the first (−4 min. in relation to the start of the
stressor) and second (+5 min.) saliva samples were used as
resting values, indicative of basal functioning (see Figure 1).
For alpha-amylase, the third (+20 min., i.e., immediately after
cessation of the stressor) saliva sample indicated reactivity
and the fourth (+35 min.) and fifth (+50 min.) saliva samples recovery. For cortisol, the third (+20 min.) and fourth
(+35 min.) saliva samples indicated reactivity, and the fifth
(+50 min.) indicated sample recovery.
2.2.4. Psychological Measures and Background Variables.
Burnout complaints were measured with the Maslach
Burnout Inventory-General Survey (MBI-GS) [49], which
consists of three subscales: emotional exhaustion (5 items),
depersonalisation (4 items), and professional competence (6
items). Items were scored on 7-point Likert scales (0 = never
to 6 = always/daily) and mean subscale scores were calculated.
Higher scores reflect higher levels of emotional exhaustion,
distant/cynical attitudes towards work, and professional competence. Cronbach’s alpha was 0.85 for emotional exhaustion, 0.81 for depersonalisation, and 0.75 for professional
competence in the patient sample. For healthy participants,
Cronbach’s alpha was 0.83, 0.73, and 0.68, respectively.
Distress complaints were defined as fatigue, depression,
anxiety, and stress complaints. Fatigue was measured with the
Checklist Individual Strength (CIS) [50]. The CIS consisted of
20, which were scored on a 7-point Likert scale (1 = false to 7 =

true). Lower scores indicate lower levels of fatigue. Cronbach’s
alpha in the current sample was 0.90 in both the patient
group and healthy group. Depression, anxiety, and stress were
measured with the Depression, Anxiety, and Stress Scales
(DASS) [51]. The DASS comprises three subscales of 14 items
each, referring to depressive, anxiety, and stress complaints.
Severity of complaints during the past week is rated on 4point Likert scales (0 = not at all/never applicable to 3 = very
much/most of the time applicable). Higher scores represent
higher levels of complaints. Cronbach’s alpha was 0.93 for
depression, 0.80 for anxiety, and 0.92 for stress in the patient
sample, and 0.83 for depression, 0.72 for anxiety, and 0.94 for
stress in the healthy sample.
Mood during the psychosocial stress procedure was
measured by the Profile of Mood Scale (POMS) [52]. The
Tension (6 items) and Anger (7 items) subscales were selected
to measure aspects of negative affect, indicative of subjective
stress induction. Items were scored on a five-point scale
(0 = not at all to 4 = very much). Higher scores on the
Tension and Anger subscales are indicative of more tension and anger, respectively. Cronbach’s alpha at the first
administration during the psychosocial stress procedure (i.e.,
MQ1; see Figure 1) was 0.86 for Anger and 0.82 for Tension
in patients, and 0.68 for Anger and 0.74 for Tension in
healthy participants. Mood questionnaires were administered
five times along with saliva collections (see Figure 1). These
mood-dimensions have been previously used to measure the
subjective response during stress-inducing tasks [30, 44] and
were used as a manipulation check in the present study.
The relevant control variables for cardiovascular and
neuroendocrine parameters such as smoking, hours of sleep,
and body mass index (BMI) were assessed by questionnaire.
Women were also asked to report on menstrual phase, the use
of oral contraceptives, and pre-/postmenopausal status.
2.3. Procedure. The ethics committee of the Department of
Psychology, University of Amsterdam, approved the research
protocol and all participants gave written informed consent. Questionnaires regarding biographical information and
burnout and distress complaints were completed at home
during the week before the psychosocial stress procedure
in the laboratory. To control for time of the day effects,
all psychosocial stress procedures took place between 14.00
and 16.30 hr. Participants were asked to refrain from eating,
smoking, and coffee and tea consumption for at least one hour
before the start of the experiment. The blood pressure cuff was
attached to the nondominant arm and the arm remained at
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Table 1: Characteristics of patients and healthy participants listed for males and females separately [M (SD)/frequency (%)].

Age (years)
Education (1 = primary school, 6 = university)
Employment (hrs/wk)
Smoker (yes/no)
Sleep duration (hours)
Body mass index (kg/m2 )
Emotional exhaustion (MBI-GS, range: 0–6)b
Depersonalisation (MBI-GS, range: 0–6)b
Professional competence (MBI-GS, range: 0–6)
Fatigue (CIS, range: 20–140)b
Anxiety (DASS, range: 0–42)b
Depression (DASS, range: 0–42)b
Stress (DASS, range: 0–42)b

Patient (𝑛 = 34)
42.79 (9.70)
3.06 (1.39)a
38.71 (2.98)a
7/27 (21/79)
7.59 (1.12)
25.92 (3.27)a
4.44 (1.17)
2.82 (1.56)
3.81 (1.09)
111.00 (16.79)
8.04 (6.34)
15.03 (8.31)
20.40 (9.16)

Males
Healthy (𝑛 = 16)
38.00 (9.44)
4.25 (1.18)a
31.63 (9.89)a
4/12 (25/75)
7.93 (0.47)
23.55 (3.17)a
1.25 (0.84)
1.23 (0.77)
3.98 (0.89)
43.19 (17.41)
2.19 (2.40)
3.19 (3.29)
4.75 (4.36)

Females
Patient (𝑛 = 21)
Healthy (𝑛 = 24)
37.95 (9.13)
37.42 (10.09)
4.29 (1.45)
4.08 (1.38)
32.52 (5.75)
28.00 (8.09)
4/17 (19/81)
4/18 (18/82)
7.35 (1.58)
7.87 (1.47)
23.79 (5.09)
23.19 (2.74)
4.09 (1.43)
1.32 (0.82)
3.21 (1.28)
1.57 (1.02)
3.67 (0.92)
3.76 (0.92)
98.83 (19.66)
54.75 (20.75)
7.05 (4.06)
2.63 (3.10)
11.21 (6.69)
4.46 (3.78)
17.56 (6.70)
8.71 (8.57)

Note: MBI-GS: Maslach Burnout Inventory—General Survey; CIS: Checklist Individual Strength; DASS: Depression, Anxiety, and Stress Scales. a 𝑝 < 0.05;
b
between-group differences stratified by gender: 𝑝 < 0.001.

approximately heart level throughout the session. To prevent
pulse dampening, the Finapres was switched off for three
minutes during the first and fourth saliva collection. During the whole experimental session, participants remained
seated. The questionnaire regarding control variables such as
smoking was completed at the start of the session.
2.4. Statistical Analyses. To test between-group differences
in resting values indicative of basal levels, between-group
differences in baseline values of cardiovascular and neuroendocrine measures were assessed by analyses of variance (ANOVA), using a one between-subject (group) factor
design.
To test between-group differences in reactivity-recovery
and in overall mean activity during the psychosocial stress
procedure, mood, cardiovascular, and neuroendocrine reactivity and recovery during the psychosocial stress procedure
were examined with ANOVA for repeated measures, using
a one within- (time), one between- (group) subject factor
design. When the assumption of sphericity was violated,
Greenhouse-Geisser-corrected results were reported, resulting in somewhat more conservative testing. When timegroup interactions were statistically significant, simple contrasts were employed to explore differences in reactivity and
recovery as compared to baseline.
As gender differences in cardiovascular, cortisol, and
alpha-amylase activity have been reported previously (e.g.,
see Kajantie and Phillips [27], for a review; see [53–55]),
effect modification of gender was investigated. When effect
modification was found, stratified results were presented.
As age and BMI are known to be related to physiological
outcomes, they were added as covariates to all analyses
concerning cardiovascular and neuroendocrine outcomes.
In addition, menstrual phase, oral contraceptive use, and
menopausal status are known to be related to cortisol [27,
28] and were therefore added as covariates when analysing
cortisol in women.

Because of positively skewed data for Anger, EHRV, and
alpha-amylase, square root transformed data were analysed,
resulting in approximately normal distributions of the data,
and skewness and kurtosis were < |2|, except for the kurtosis
of Anger which was <3. Two-sided test was performed,
applying a significance level of 0.05. All analyses were
carried out using SPSS 20. For (square rooted) cardiovascular
and (square rooted) neuroendocrine measures, outliers (i.e.,
values ± >3 SDs of the mean) were removed; the number
of outliers was <5%. Some physiological data were missing
due to equipment problems (CO, TPR, EHRV; <1%) or
insufficient saliva (alpha-amylase, cortisol; 3%–8.5%).

3. Results
3.1. Sample Characteristics. Sample characteristics of the
patient and healthy group are presented in Table 1. Groups
differed on gender distribution, 𝜒2 (1, 𝑛 = 95) = 4.42,
𝑝 = 0.035. Furthermore, male patients were somewhat
lower educated, 𝑡(49) = −3.06, 𝑝 = 0.004, had somewhat
higher BMI, 𝑡(49) = 2.45, 𝑝 = 0.018, and were 7.1 hours
more employed, 𝑡(16.2) = 2.80, 𝑝 = 0.013, than healthy
males. Education did not appear to be a confounder in
the analyses of group differences in neuroendocrine and
immune measures. Hence, the presented results were not
adjusted for education. Mean duration of sickness absence
in patients was 8.58 (SD = 7.39) weeks. None of the healthy
participants was on sickness leave. Three patients (5%) that
were using beta-blocker antihypertensive medication were
excluded from further analyses. Two patients (4%) used
antidepressive medication and four patients (7%) used an
anxiolyticum. Five female patients (24%) were using oral
contraceptives. Healthy participants, except for eight women
(33%) who used oral contraceptives, were medication-free.
Three women in the patient group (14%) reported to be in
the menstrual phase (days 1–6), three (14%) in the follicular
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phase (days 7–14), and 10 (48%) in the luteal phase (days 15–
28). In the healthy group (missing: 𝑛 = 1), the numbers
were eight (33%), four (17%), and seven (29%), respectively.
Five patients (24%) and four healthy women (17%) reported
having passed their menopause. No statistically significant
differences were found in menstrual phase distribution or
pre-postmenopausal distribution.
Patients had significantly higher mean scores on all
complaints than healthy participants; effect sizes (i.e., Cohen’s
𝑑) were between 1.20 and 2.73; all 𝑝 values < 0.001. An
exception was noted for professional competence, for which
the between-group effect was small (Cohen’s 𝑑 = 0.10) and not
statistically significant. All patients scored above the validated
cut-off score for the emotional exhaustion subscale of the
MBI-GS (i.e., >2.20, [49]), indicating severe exhaustion,
and/or the validated cut-off score for CIS (i.e., >76, [56]),
indicating severe fatigue. Male and female patients did not
differ significantly on any of the complaints (all Cohen’s 𝑑’s
< 0.50; all 𝑝 values > 0.10).
3.2. Mood during the Psychosocial Stress Procedure. Descriptive information on the subjective stress response during the
psychosocial stress procedure is provided in Figures 2(a)2(b). Anger and Tension changed over time (𝐹-values > 10,
𝑝 values < 0.001); they increased during the stressors (simple
contrasts Anger: MQ2 versus MQ1: 𝑝 < 0.001, and MQ3
versus MQ1: 𝑝 < 0.001; Tension MQ2 versus MQ1: 𝑝 < 0.001,
and MQ3 versus MQ1: 𝑝 < 0.001), supporting subjective
stress-induction by the acute psychosocial stress tasks.
3.3. Sympathetic, Parasympathetic, and Neuroendocrine Activity, Reactivity, and Recovery. Figures 3(a)–3(g) show means
and standard errors of cardiovascular variables, and Figures
4(a)–4(d) demonstrate means and standard errors of neuroendocrine variables during the psychosocial stress procedure. Consistent with the literature, effect modification of
gender was found for SBP, alpha-amylase, and cortisol, for
which stratified results are presented.
In Table 2, test results of baseline values and reactivity and
recovery during the psychosocial stress procedure relative to
baseline values are listed. At baseline, patients demonstrated
higher SBP (males only), lower EHRV, and lower alphaamylase (males only) than healthy individuals. In addition,
a trend was found for lower cortisol in female patients as
compared to healthy females.
All physiological measures changed over time during the
psychosocial stress procedure (F-values > 3.40, p values <
0.05). The observed patterns were consistent with expected
activation and recovery due to stress induction. An exception
was the observed pattern in cortisol in healthy females,
which demonstrated a reduction instead of an increase after
baseline. Similar to differences in baseline values, group
differences of mean values during the complete psychosocial
stress procedure were found for SBP in males, EHRV, and
alpha-amylase for males. A trend was found for CO, suggesting higher CO in patients. Since significant time × group
interaction effects were absent, these main effects of group
support differences in basal activation, independent of acute
stress-induction.
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Differences in SBP-dynamics and the trends for DBPdynamics and alpha-amylase-dynamics (females) during the
psychosocial stress procedure could not be attributed to
either reactivity or recovery (i.e., none of the simple contrasts was statistically significant). For cortisol, healthy males
showed earlier and stronger cortisol reactivity immediately
after cessation of the stressor (+20 min.; 𝑝 = 0.008) than male
patients. Mean reactivity immediately after the stressor of
healthy males was 0.91 ng/mL (2.51 nmol/L), which is almost
equal to the operational guideline for cortisol reactivity of
1 ng/mL (2.76 nmol/L) [57]. A cortisol reaction could not be
observed in male patients at this moment. A trend was found
for a similar pattern at the fourth measurement (+35 min.;
𝑝 = 0.080). Mean cortisol reactivity for healthy males at this
point was 1.18 ng/mL (3.26 nmol/L), which clearly indicates a
cortisol secretory response. Mean cortisol reactivity for male
patients was 0.42 ng/mL (1.16 nmol/L), which does not cross
the secretory threshold. In addition, at the fifth measurement
(+50 min.), cortisol in healthy males had not returned to
the baseline level, in contrast to cortisol in male patients
(𝑝 = 0.039). The trend for different cortisol-dynamics
(females) during the psychosocial stress procedure could not
be attributed to either reactivity or recovery (i.e., none of the
simple contrasts was statistically significant).

4. Discussion
This study assessed whether burnout is characterised by
dysregulation of the sympathetic vagal balance and the
HPA axis that may explain the association between burnout
and CVD, taking into account gender differences in these
mechanisms. Support for predominance of the sympathetic
system in burnout was obtained as indicated by elevated
basal systolic blood pressure (males only), reduced basal
heart rate variability, and a trend for elevated cardiac output
in the burnout group as compared to the healthy reference
group. The reduction in basal alpha-amylase in male patients
is apparently inconsistent with the predicted sympathetic
predominance. The latter result is discussed in further detail
below. In contrast to prediction, reduced cortisol reactivity to
an acute psychosocial stressor was observed in male patients,
which suggests hyporeactivity of the HPA axis, rather than
hyperactivity. Although the simultaneous predominance of
the sympathetic system and hyporeactivity of the HPA axis
was not predicted, this pattern has been found previously in
the context of chronic stress, burnout, and vital exhaustion
and gives rise to unfavourable alterations in immune functioning fostering risk for CVD [4].
Our study further highlights gender differences in cardiovascular functioning and in cortisol reactivity to a psychosocial stressor and in basal alpha-amylase in the context of burnout. Given nonsignificant gender differences
in levels of complaints, males seem to develop a more
adverse physiological profile as compared to females when
they experience work-related stress. More specifically, in the
adult life phase roughly between 25 and 60 years, which for
females largely covers the premenopausal phase, enhanced
cardiac sympathetic activation and hyporeactivity of the
HPA-axis are more evident among males than among females
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Figure 2: Mean change scores and standard errors of negative affect during the psychosocial stress procedure using the score on MQ1, that
is, the mood questionnaire administered during rest, as a reference.
Table 2: Test results comparing prestressor resting values (ANOVA), mean values during the psychosocial stress procedure, and reactivity
and recovery (ANOVA for repeated measures) between the patient and healthy group.

SBP
M
F
DBP
HR
CO
TPR
EHRV
AA
M
F
CORT
M
F

Mean during sessiona (group)
df ’s
𝐹
𝑝

Reactivity and recoverya (group × phase)
df ’s
𝐹
𝑝

df ’s

Restinga (group)
𝐹

𝑝

1,46
1,41
1,90
1,90
1,89
1,89
1,89

6.57
0.18
0.44
0.97
1.71
0.85
4.60

0.014
0.676
0.507
0.328
0.195
0.360
0.035

1,46
1,41
1,90
1,90
1,89
1,89
1,89

4.87
0.23
1.13
1.39
3.81
1.31
5.83

0.032
0.636
0.291
0.242
0.054
0.256
0.018

3.3, 153.6
3.7, 151.4
3.5, 310.6
3.0, 268.8
3.7, 327.9
3.4, 298.2
3.7, 332.8

3.11
0.68
2.08
0.44
0.61
1.16
0.50

0.024
0.596
0.094
0.723
0.644
0.327
0.726

1,41
1,39

7.14
0.23

0.011
0.634

1,41
1,39

6.60
<0.01

0.014
0.998

2.0, 83.0
2.5, 98.8

0.21
2.47

0.813
0.077

1,45
1,34

1.38
2.92

0.246
0.097

1,45
1,34

<0.01
1.22

0.997
0.278

2.0, 89.5
2.1, 72.5

3.32
2.61

0.041
0.077

Note: Group: mean difference between the patient and the healthy group; group ∗ phase: interaction effect of group × phase of the psychosocial stress procedure;
SBP: systolic blood pressure; DBP: diastolic blood pressure; HR: heart rate; CO: cardiac output; TPR: total peripheral resistance; EHRV: estimated heart rate
variability; AA: alpha-amylase; CORT: cortisol; M: males; F: females. a All analyses were adjusted for the covariates age, BMI, and gender. Cortisol analyses for
females were also adjusted for menstrual phase, oral contraceptive use, and menopausal status. Statistically significant differences are presented in bold and are
also indicated in Figures 3 and 4, using superscripts.

with burnout. These gender-specific profiles associated with
burnout in this life phase suggest that different mechanisms
are at work in men and women with regard to cardiovascular
risks. More prominent adverse physiological profiles in men
are in line with the findings of Belkic et al. [5], who showed
more consistent associations between job strain and CVD in
men than in women. Future research may enlighten whether
the same adverse profile also emerges in postmenopausal
females.
The unexpected finding of reduced basal alpha-amylaselevel in male patients deserves further discussion, as it seems
to be inconsistent with the other indicators of a basal sympathetic predominance in the male patient group. One may
argue that alpha-amylase values were confounded by salivary

flow rate. To rule out this possibility of confounding, we tested
whether flow rate differed between groups and we reanalysed
the data by adjusting for flow rate. Indeed, in line with other
studies (e.g., Bosch et al. [58]; Rohleder et al. [59]), no support
for confounding was obtained as no differences in flow rate
between healthy males and male patients were observed
(data not shown), and similar outcomes were obtained when
analyses were adjusted for flow-rate (results not shown). A
more plausible explanation is that negative affect may have
affected basal alpha-amylase levels, as negative associations
have been found between resting alpha-amylase and negative
affect as well as with avoidance behaviour (e.g., Fortunato et
al. [60]). Hence, the group difference in alpha-amylase that
we observed may reflect a group difference in a potentially
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Figure 3: Means and standard errors of cardiovascular measures during the psychosocial stress procedure. Note: SBP: systolic blood pressure;
DBP: diastolic blood pressure; HR: heart rate; CO: cardiac output; TPR: total peripheral resistance; EHRV: estimated heart rate variability;
REST: baseline rest phase; PREP: speech preparation; MA: mental arithmetic; SPCH: speech task; REC: recovery phase; M: males; F: females.
For EHRV the group difference remained statistically significant (p values < 0.05) throughout the experiment with no interaction effect of
group by time. The group difference during the experiment in CO was marginally significant (𝑝 = 0.054), with no interaction effect of group
by time. a 𝑝 < 0.05 for group differences in prestressor levels (REST); see also Table 2, results in bold.

disease-state related basal affective state. It is also possible
that, in a resting condition, alpha-amylase reflects a different
balance between sympathetic and parasympathetic activation
than during a stress reaction. Alpha-amylase in resting conditions may be more strongly influenced by parasympathetic
activation than by sympathetic activation. Indeed, animal
research has demonstrated that alpha-amylase also increases
under parasympathetic activation (see Nater et al. [61], for
an overview), which makes sense when one considers that
alpha-amylase was first identified as a digestive stimulating
hormone (e.g., Ramasubbu et al. [62]). Hence, the higher
alpha-amylase level during rest in healthy males may be a
reflection of their higher basal parasympathetic activation.
This reasoning then sustains that the observation of simultaneous elevated basal cardiovascular activity, reduced basal
heart rate variability, and reduced basal alpha-amylase in
patients is a result of reduced parasympathetic activity. The
stressor, in its turn then, evokes an additional sympathetic
response that results in a similar alpha-amylase reaction in
both groups. Whether reduced alpha-amylase in a resting
condition should be interpreted more as an indication of
reduced parasympathetic activation rather than reduced
sympathetic activation remains to be elucidated in future
research. It is interesting to note, though, that chronic stress in
children has also been associated with reduced alpha-amylase
in rest [63].
If a relation between burnout and adverse physiological
profiles is replicated, these results give rise to several clinical
implications. First, in order to keep employees healthy,
general awareness of adverse consequences of prolonged job
stress and signs of burnout may be increased by educational
interventions in the workplace, for both employers and
employees. These types of interventions may also focus on

solutions to reduce stress. Second, monitoring job stress
and other life stress may be added to regular physical
health checks in organizations. Our results provide an initial
suggestion to carefully monitor signs of (pre)hypertension
particularly in male patients reporting work-related stress,
as we found elevated SBP among males and a tendency
for elevated CO in the group as a whole. Moreover, DBP
was 80 mmHg in male patients (results not shown), which
is nowadays considered “prehypertension” [64]. Before providing actual guidelines regarding preventive monitoring,
further information has to be obtained about the chronicity
of these adverse profiles. If changes turn out to be lasting, or worse progressive, early intervention is required, as
hypertension poses a main risk factor for cardiovascular
disease and mortality (e.g., Yusuf et al. [65]). Third, in
case of sickness absence due to burnout, coworkers may be
encouraged to keep in touch and support the sick colleague,
since coworker support is suggested to promote reduction
of burnout complaints [66]. Furthermore, a lack of social
support, that is, social isolation, has been associated with
more adverse physiological profiles [67] and enhanced risk
of CVD [68].
Treatment implications for reduced cortisol responsiveness (in contrast to reduced basal values) are not available. In
particular with respect to burnout, insufficient information
about the defects in cortisol responsiveness and their potential spontaneous normalisation is available. However, there
is initial evidence that psychotherapy results in increases of
cortisol in burnout patients [69] and in the stress-related
condition PTSD [70]. Future studies may investigate whether
psychotherapy or pharmacotherapy such as a low dose of
hydrocortisone normalizes cortisol responsiveness in burnout
as well.
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Figure 4: Means and standard errors of neuroendocrine measures during the psychosocial stress procedure. Note: SC: saliva collection; M:
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Some methodological issues and limitations of this study
deserve consideration. Firstly, we did not recruit our patient
sample and healthy sample in a similar way and did not match
our samples on background variables. However, to compensate for suboptimal matching, we adjusted the analyses for
relevant covariates such as age, gender, body mass index,
menstrual phase, oral contraceptive use, and menopausal status, thus ruling out biased outcomes due to sample differences
on these variables. Secondly, since the majority of the patient
sample consisted of employees working in small- to mediumsize enterprises, the reported levels of burnout complaints
cannot be generalized to the total Dutch population. Thirdly,
despite the fact that we found no statistically significant
gender differences on complaints in the patient sample, the
male patients seemed to overall report somewhat higher

levels of general distress complaints, such as depressive complaints. Consequently, it cannot be ruled out that the gender
differences in physiological profiles reflect this tendency for
higher general distress complaints in males, rather than
reflecting essentially different physiological mechanisms in
males and females (e.g., those that are generally linked to
hormonal differences [27]). Fourthly, as discussed above, the
stress response of healthy females was below the criterion for
HPA axis activation, which may have hindered detection of
deviant values in women with burnout. Finally, we studied
the acute physiological stress response in a laboratory setting,
which may not necessarily generalize to a real life worksetting. In support of external validity of our manipulation
of the acute physiological stress response is the fact that
we used tasks that resemble daily challenges at work. While
separate central neuroendocrine circuits have been suggested
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for different stressors (e.g., Pacák and Palkovits, [71]), the
most important distinctions in physiological stress responses
are considered to occur between physical and psychological
stressors [72–74], supporting the external validity of our
acute stress manipulation and its relevance for studying
physiological adaptations associated with burnout.
Future research may focus on gender differences in
the longitudinal course of sympathetic and parasympathetic
adaptation and HPA axis adaptation associated with burnout.
Furthermore, longitudinal studies may also focus on explaining inconsistent findings with regard to cardiovascular and
neuroendocrine changes associated with burnout. Factors
like complaints severity and duration and presence of absence
of the stressor seem to be relevant in this respect [18,
21, 37, 72]. Third, future research may aim to clarify the
adverse physiological profiles associated with specific aspects
of burnout (see, e.g., Marchand et al. [75]) or general distress
complaints, such as depressive complaints, that often cooccur
with burnout.
In summary, this study indicates that a clinical level of
burnout is associated with adverse physiological changes that
most likely increase the risk for CVD. More specifically, we
found reduced parasympathetic activity and a tendency for
elevated cardiac output, which points towards predominance
of sympathetic activity in the sympathetic vagal balance.
As basal systolic blood pressure was also elevated in males,
further support was found for a sympathetic predominance
specifically in males. In addition, in males, evidence for
hyporeactivity of the HPA axis was found. Consequently,
the present study provides support for gender-specific cardiovascular and neuroendocrine profiles associated with
burnout. Further longitudinal research is needed in order
to assess gender differences in the developmental trajectory
of sympathetic and parasympathetic changes and HPA axis
hypoactivity associated with burnout and the associations
with cardiovascular diseases.
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M. Olff, G.-J. de Vries, Y. Güzelcan, J. Assies, and B. P. R.
Gersons, “Changes in cortisol and DHEA plasma levels after
psychotherapy for PTSD,” Psychoneuroendocrinology, vol. 32,
no. 6, pp. 619–626, 2007.
K. Pacák and M. Palkovits, “Stressor specificity of central
neuroendocrine responses: implications for stress-related disorders,” Endocrine Reviews, vol. 22, no. 4, pp. 502–548, 2001.
M. M. Ostrander, Y. M. Ulrich-Lai, D. C. Choi, N. M. Richtand,
and J. P. Herman, “Hypoactivity of the hypothalamo-pituitaryadrenocortical axis during recovery from chronic variable
stress,” Endocrinology, vol. 147, no. 4, pp. 2008–2017, 2006.
R. M. Sapolsky, L. M. Romero, and A. U. Munck, “How do glucocorticoids influence stress responses? Integrating permissive,
suppressive, stimulatory, and preparative actions,” Endocrine
Reviews, vol. 21, no. 1, pp. 55–89, 2000.
A. Singh, J. S. Petrides, P. W. Gold, G. P. Chrousos, and P.
A. Deuster, “Differential hypothalamic-pituitary-adrenal axis
reactivity to psychological and physical stress,” Journal of
Clinical Endocrinology and Metabolism, vol. 84, no. 6, pp. 1944–
1948, 1999.
A. Marchand, R.-P. Juster, P. Durand, and S. J. Lupien, “Burnout
symptom sub-types and cortisol profiles: what’s burning most?”
Psychoneuroendocrinology, vol. 40, no. 1, pp. 27–36, 2014.

Hindawi Publishing Corporation
BioMed Research International
Volume 2015, Article ID 820610, 8 pages
http://dx.doi.org/10.1155/2015/820610

Research Article
Job Strain and Self-Reported Insomnia Symptoms
among Nurses: What about the Influence of Emotional
Demands and Social Support?
Luciana Fernandes Portela,1 Caroline Kröning Luna,2 Lúcia Rotenberg,2
Aline Silva-Costa,2 Susanna Toivanen,3 Tania Araújo,4 and Rosane Härter Griep2
1

National School of Public Health (ENSP/Fiocruz), Avenida Brasil 4365, 21040-360 Rio de Janeiro, RJ, Brazil
Health and Environmental Education Laboratory, Oswaldo Cruz Institute (IOC/Fiocruz), Avenida Brasil 4365,
21040360 Rio de Janeiro, RJ, Brazil
3
Centre for Health Equity Studies (CHESS), Stockholm University and Karolinska Institute, Sveaplan, Sveavägen 160,
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Job strain, derived from high psychological demands and low job control, is associated with insomnia, but information on the
role of emotional demands and social support in this relationship is scarce. The aims of this study were (i) to test the association
between job strain and self-reported insomnia symptoms, (ii) to evaluate the combination of emotional demands and job control
regarding insomnia symptoms, and (iii) to analyze the influence of social support in these relationships. This cross-sectional study
refers to a sample of nurses (N = 3,013 and N = 3,035 for Job Strain and Emotional demand-control model, resp.) working at public
hospitals in Rio de Janeiro, Brazil. Data were collected through a self-report questionnaire. The prevalence of insomnia symptoms
was 34.3%. Job strain was associated with increased odds for insomnia symptoms (OR: 2.20); the same result was observed with the
combination of emotional demands and low job control (OR: 1.99). In both models, the inclusion of low social support combined
with high demands and low job control led to increased odds for insomnia symptoms, compared to groups with high social support
from coworkers and supervisors. Besides job strain, the study of emotional demands and social support are promising with regards
to insomnia symptoms, particularly among nurses.

1. Introduction
Insomnia is known as a relevant public health problem, with
a complex etiology [1, 2]. Sleep complaints can have negative
effects on the immune system and metabolism [3] as well
as various health issues such as depression [4], hypertension [5], and coronary heart diseases [6]. Employees’ sleep
disturbances can have significant effects on organizations’
performances due to impairments in concentration, communication skills, decision-making, and flexible thinking. Sleep

disturbances may also lead to reduced job motivation and
poor leadership qualities [7].
Previous researches identified several risk factors for
insomnia. On one hand, there were individual factors such as
female gender, increasing age, low body mass index (BMI),
low socioeconomic status, marital status, and presence of
physical or mental illness [8, 9]. On the other hand, personal
behaviours, such as frequent use of alcohol [10] and dietary
patterns [11], were also documented in the literature. In
addition, work-related factors including psychosocial effects
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of the work environment (such as job satisfaction, overcommitment, effort-reward-imbalance, hectic work, physically
strenuous work, shift work, job insecurity, organizational
injustice, low employment opportunities, and job strain) can
also be counted as risk factors for insomnia [7, 12–17].
The job strain model by Karasek assesses psychosocial job
stress by taking psychological demands and the job control
into account. Psychological demands arise particularly from
time pressure, amount of work, and conflicting work instructions and job control or decision latitude describes the level of
workers’ control over the performance of their jobs. Job strain
results from the interaction of high psychological demands
and low job control [18, 19].
In a further approach to psychosocial stress at work
by Karasek, emotional demands [20] and social support
from supervisors and coworkers [18] were evaluated in the
job strain model. Emotional demands have an impact on
feelings or emotions and are strongly related to interpersonal
relationships, including caring and concern for others [20].
Social support by supervisors and colleagues helps workers
to appreciate their own value and competencies and enables
them to cope with upcoming demands and difficult situations
[19]. Social support, as defined by Karasek and Theorell, is “an
overall level of helpful social interaction available on the job
from both coworkers and supervisors” [19].
More recently, the importance of including emotional
demands in the job strain model has been emphasized
by several authors, particularly considering jobs involving
interaction with clients [21–23]. In the context of these
discussions, van Vegchel et al. [24] argue that the demandcontrol-support model would give an oversimplified image
for human service work, proposing that emotional demands
are an essential complement to psychological demands, as
workload. Actually, emotional demands have been associated
with physical symptoms, as low back pain [25], psychological
outcomes [26], and occupational injuries [23].
A number of investigations have reported increase of
sleep disturbances or insomnia due to high demands, low
job control, and job strain [12, 13, 16, 27]. In addition,
some authors have investigated the role of social support for
insomnia [14, 15, 28, 29] or the buffering effect of job control
and social support against insomnia [7, 15, 17, 30, 31]. Some
studies have associated social support but not job strain with
insomnia. In contrast, some studies did not show a buffering
effect of social support and high job control on better sleep
quality [5, 30].
In the present study the relationship between job strain
and self-reported insomnia symptoms among nurses is dealt
with through two aspects that deserve further investigation:
Firstly, the partly conflicting study results regarding the role
of social support by itself and combined with the job strain
model. Secondly, a detailed study of emotional demands
since this construct is relatively recent considering the job
strain model. To our knowledge, there have been no studies
focusing on the combination of emotional demands and
job control in relation to insomnia, although the relations
between sleep and other approaches of emotional demands
have already been addressed [32–34]. Job stress among nurses
is approached in the present study by using two models:
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(i) the job strain model, derived from psychological demands
and job control and (ii) the combination of job control with
emotional demands. This study integrated social support into
the models under the assumption that the prevalence of
self-reported insomnia symptoms is higher among nurses
with high psychological and emotional job demands and
with low decision latitude and low social support, compared
with nurses without these stressors. Three objectives guided
the study: (i) to investigate the association between the job
strain model and self-reported insomnia symptoms, (ii) to
evaluate the combination of emotional demands and job
control regarding the association with self-reported insomnia
symptoms, and (iii) to analyze the influence of social support
on these associations.

2. Methods
2.1. Subjects. Nurses from the 18 largest public hospitals
(with over 150 beds) in the city of Rio de Janeiro, Brazil,
participated in this cross-sectional study. Each nurse was
contacted personally by a team of interviewers (in most
cases, nurses themselves), who explained the objectives of the
study and invited them to participate. After signing the consent form, the nurses received a comprehensive self-report
questionnaire to complete. The questionnaire was divided
into three blocks, corresponding to (i) variables related to
work (number of jobs, weekly work hours, work schedule,
intention to leave the profession, recovery after work scale,
effort-reward imbalance scale, psychological and emotional
demands, job control, and social support from workers and
from colleagues), (ii) behaviours related to health and lifestyle
(self-reported diagnosis of hypertension and cardiovascular
diseases, sickness absenteeism, sleep duration, self-reported
insomnia symptoms, sleep satisfaction, weight, height, practice of physical activity, smoking, consumption pattern of
alcoholic beverages, coffee consumption, common mental
disorder), and (iii) sociodemographic data and information
on the domestic sphere (school degree, income, marital
status, number and age of children, type of domestic duties,
and number of hours of domestic work). Data collection
was carried out from March 2010 to November 2011. Trained
reviewers entered, reviewed, and coded the information
contained in the returned questionnaire into a database using
the software Microsoft Access 2010.
2.2. Study Variables
2.2.1. Self-Reported Insomnia Symptoms. Individuals that
reported insomnia symptoms were defined as those who
answered often or always to any of the questions concerning
“Difficulty to sleep or get to sleep,” “Waking up during the
night (more than three times),” or “Waking up too early in
the morning and having trouble getting back to sleep” [7]. The
response categories for the questions were “Never,” “Rarely (a
few times per year),” “Sometimes (several times per month),”
“Often (several days per week),” and “Always (every day).”
2.2.2. Job Stress. Perceived stress at work was measured by
the Portuguese version of the Job Content Questionnaire 2.0
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(JCQ 2.0) [35]. This scale measures psychological demands,
job control, and social support from supervisors and coworkers. It also includes questions on emotional demands, which
were evaluated by a three-item scale regarding being confronted with emotionally demanding work, having to hide
one’s emotions during work or demanding a lot of negotiation, discussion, or understanding with others.
The response categories were a Likert-scale ranging
from 1 (strongly disagree) to 4 (strongly agree) and were
reverse-coded afterwards if necessary. The following were the
Cronbach’s alpha coefficients: psychological demands (0.71),
emotional demands (0.59), job control (0.75), supervisor
support (0.74), and coworker support (0.81).
Two stress models were analyzed: the job strain, based on
psychological demands and job control, and the emotional
demand-control model. The first step in the analysis was
the description of each individual dimension, which was
based on the categorization into approximately equal-sized
terciles. Second, to compute the job strain both psychological
demands and job control were dichotomized at the median
value into high and low groups, leading to four job categories:
low-strain, passive job, active job, and high-strain job [19]. A
similar procedure was conducted for the emotional demandcontrol model. In a further step, the social support categories
(low and high) were added to the low-strain and the highstrain quadrants of the job strain model, leading to four
combinations: low-strain with high social support (reference
group), low-strain with low social support, high-strain with
high social support, and high-strain with low social support.
An analogous procedure was performed for the emotional
demand-control model, also resulting in four combinations.
In this case, the reference group comprised workers with low
emotional demand-high job control plus high social support.
2.2.3. Covariates. Relevant covariates associated with both
self-reported insomnia symptoms and job strain were
considered in the present study as possible confounders
[2, 15–17]. Sociodemographic covariates included age, sex,
per capita income, marital status (married/cohabiting,
divorced/separated, or never married/cohabiting), and
children less than six years old. Work-related variables
included night work (current night-worker, former nightworker, or never worked nights), as well as working hours
per week (<40, 40–59, and ≥60). Health-related factors
were the risk of alcohol consumption (frequency and dose
of alcohol per week based on the recommendation of the
National Institute on Alcohol Abuse and Alcoholism) [36],
smoking habits (smoker, ex-smoker, and nonsmoker), and
coffee intake (numbers of cups of coffee per day). Body mass
index (BMI) was defined by self-reported weight (kg)/height
(m2 ). BMI was categorized as underweight (<18.49), normal
weight (18.50–24.99), overweight (25.00–29.99), and obese
(≥30.00).
2.3. Statistical Analysis. Descriptive analyses of sociodemographic variables as well as variables related to work and
health were based on chi-square tests. Multivariate logistic
regression analyses, with 95% confidence intervals (95% CI),
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were used to examine the associations between each model of
job stress and self-reported insomnia symptoms. Both crude
and adjusted odds ratios were presented (significance at 𝑝 <
0.05). All data were analyzed using the software IBM Statistical Package for the Social Sciences version 19.0 (IBM SPSS).

3. Results
The number of completed questionnaires returned was 3,229
(82.7% of the total number of nurses) and these were part of
the analysis for this present paper. The 675 (17.3%) who did
not participate were due to refusals (𝑛 = 478), nurses being
unavailable across multiple visits over two months (𝑛 = 128),
and absences because of holidays (𝑛 = 69). Considering
that the analyses are based on scales, data from participants
who did not answer a single question were excluded from
databank, resulting in a final sample size of 3013 workers
for the analysis of job strain, and 3035 for the emotional
demand-control model. We performed a sensitivity analysis
in which we assumed that persons with missing information
for job strain did not have an exposure in that category (i.e.,
they were classified in the low strain group). This procedure
was adopted to test the influence of missing data on the
results [37]. Results of the multivariate logistic regression
analysis showed that the direction and the strength of the
associations between job strain and self-reported insomnia
symptoms were nearly identical as the previous ones. The
same result was observed as regards the emotional demandcontrol model (data not shown). Thus, the loss of these
participants did not alter significantly any of the abovereported results.
The participants were predominantly female (87.3%) with
mean age of 39.9 years (±10.0; range: 22 to 68 years).
Overall the prevalence of self-reported insomnia symptoms
was 34.3%. The highest prevalence of self-reported insomnia
symptoms was observed for the oldest groups, women,
married or divorced, and participants with children under
six years old. Persons working 40 hours per week or less and
former night workers showed higher self-reported insomnia
symptoms prevalence compared with their counterparts.
Participants with a very low or high BMI and who were
not physically active had a higher prevalence of self-reported
insomnia symptoms. In addition, the prevalence of selfreported insomnia symptoms was highest among high-risk
drinkers, current smokers, and persons with a coffee intake
of more than three cups per day. Neither race nor education
level was associated with self-reported insomnia symptoms
(Table 1).
Table 2 shows that odds ratio corresponding to all stress
dimensions presented a gradient. Thus, compared with low
demands, adjusted OR for medium and high psychological
demands were 1.33 and 1.82, respectively. The corresponding
values for emotional demands were 1.19 and 1.59, respectively.
A gradient from higher to lower degree of job control
and social support were also observed. Low job control
corresponded to OR = 1.40 (CI 95% 1.14–1.72) and low social
support corresponded to OR = 1.59 (CI 95% 1.29–1.95).
According to Table 3, participants with high demands
and low control showed a higher prevalence of self-reported
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Table 1: Description of the whole group; bivariate analysis between sample characteristics and self-reported insomnia symptoms, based on
chi-square tests. Rio de Janeiro, Brazil, 2011.
Sample characteristics
Age
≤34 years
35–54 years
≥55 years
Sex
Male
Female
Race
Black
White
Mixed
Others
Per capita income per month
≤US$1,740
US$1,741–US$3,050
≥US$3,051
Education level
University degree
Postgraduation
Master’s or PhD
Marital status
Married/cohabiting
Divorced/separated
Never married/cohabiting
Children <6 years
Yes
No
Working hours
<40 hours
40–59 hours
≥60 hours
Night work
Current night work
Former night work
Never night work
BMI
Underweight
Normal weight
Overweight
Obese
Physical activity
Yes
No
Risk of alcohol consumption
No risk
Low risk
High risk
Smoking habits
Nonsmoker
Ex-smoker
Smoker
Coffee intake
No coffee
≤3 cups per day
>3 cups per day

Whole group
𝑛
%

Without insomnia symptoms
𝑛
%

With insomnia symptoms
𝑛
%

𝑝
0.003

1153
1755
277

35.7
54.4
8.6

799
1131
167

38.1
53.9
8.0

354
624
110

30.9
35.9
40.1

411
2818

12.7
87.3

294
1839

13.8
86.2

117
979

28.8
35.1

347
1775
956
113

10.7
55.0
29.6
3.5

222
1181
624
73

10.6
56.2
29.7
3.5

125
594
332
40

36.2
33.7
35.2
35.7

877
1194
978

27.2
37.0
30.3

559
783
671

27.8
38.9
33.3

318
411
307

36.5
34.9
31.6

795
2165
231

24.6
67.0
7.2

537
1403
160

25.6
66.8
7.6

258
762
71

33.0
35.4
30.9

1833
593
764

56.8
18.4
23.7

1180
387
535

56.1
18.4
25.5

653
206
229

36.1
35.5
30.1

587
2583

18.2
80.0

349
1740

16.7
83.3

238
843

40.7
33.0

753
1565
789

23.3
48.5
24.4

472
1277
449

21.5
58.1
20.4

281
288
340

37.5
31.6
33.0

1979
1036
214

61.3
32.1
6.6

1329
657
147

62.3
30.8
6.9

650
379
67

33.2
37.0
31.8

39
1426
1001
633

1.2
44.2
31.0
19.6

21
982
654
391

1.0
47.9
31.9
19.1

18
444
347
242

46.2
31.2
35.0
38.4

1017
2182

31.5
67.6

726
1389

34.3
65.7

291
793

28.8
36.7

1083
1563
119

33.5
48.4
3.7

679
961
53

40.1
56.8
3.1

404
602
66

34.1
33.3
45.8

2424
501
281

75.1
15.5
8.7

1637
319
160

77.4
15.1
7.6

787
182
121

32.8
36.5
43.5

672
1452
1057

20.8
45.0
32.7

464
988
648

22.1
47.0
30.9

208
464
409

31.1
32.2
39.2

0.013

0.730

0.070

0.224

0.016

<0.001

0.032

0.085

0.004

<0.001

0.009

<0.001

<0.001
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Table 2: Crude and adjusted OR for the association between job strain dimensions and self-reported insomnia symptoms, based on
multivariate logistic regression tests. Rio de Janeiro, Brazil, 2011.
Job stress model dimensions
Psychological demands
Low
Medium
High
Emotional demands
Low
Medium
High
Job control
High
Medium
Low
Social support
High
Medium
Low

With insomnia symptoms

OR crude

Multivariate
model 1

Multivariate
model 2

Multivariate
model 3

29.4
32.8
40.0

1.0
1.24 (1.01–1.51)
1.68 (1.38–2.05)

1.0
1.33 (1.08–1.65)
1.90 (1.54–2.34)

1.0
1.33 (1.08–1.65)
1.89 (1.54–2.34)

1.0
1.33 (1.07–1.64)
1.82 (1.48–2.27)

242
326
512

28.3
33.3
39.5

1.0
1.24 (0.99–1.53)
1.60 (1.31–1.95)

1.0
1.20 (0.97–2.07)
1.69 (1.38–2.07)

1.0
1.20 (0.97–1.50)
1.69 (1.38–2.07)

1.0
1.19 (0.96–1.49)
1.59 (1.29–1.96)

334
345
372

32.4
32.3
39.8

1.0
1.00 (0.82–1.21)
1.36 (1.11–1.65)

1.0
0.98 (0.80–1.19)
1.36 (1.11–1.66)

1.0
0.99 (0.80–1.20)
1.37 (1.12–1.68)

1.0
1.00 (0.82–1.22)
1.40 (1.14–1.72)

311
397
365

29.4
34.1
41.1

1.0
1.17 (0.96–1.41)
1.58 (1.29–1.92)

1.0
1.14 (0.94–1.38)
1.58 (1.29–1.93)

1.0
1.14 (0.94–1.39)
1.58 (1.29–1.93)

1.0
1.18 (0.97–1.44)
1.59 (1.29–1.95)

𝑛

%

274
339
451

Multivariate model 1: adjustments for sociodemographics: sex, age, income, marital status, and children under 6 years.
Multivariate model 2: model 1 + adjustments for work-related factors: working hours and night work.
Multivariate model 3: model 2 + adjustments for health-related factors: BMI, smoking habits, alcohol consumption, physical activity, and coffee intake.

insomnia symptoms than the respective reference groups
both regarding job strain (OR = 2.20) and the emotional
demand-control model (OR = 1.99). For both models, the
inclusion of low social support resulted in an increased
prevalence of self-reported insomnia symptoms, compared
with the combination with high social support, particularly
for the emotional demand-control model, with an increase
from OR = 1.41 to OR = 2.47.

4. Discussion
An original contribution of this study is the analysis of the
combination of high emotional demands and low job control,
which was shown to be associated with self-reported insomnia symptoms. Emotional demands have recently been added
to the 2.0 version of JCQ [35], but studies on this construct
linked to the demand-control model are yet scarce, and no
one was identified dealing with self-reported insomnia symptoms. The results seem to be plausible given that emotionally
demanding occupations are related to health outcomes and
burnout [26], although the underlying mechanisms are still
unknown [22]. Actually, nursing is a profession with high
emotional demands throughout the daily working routine
[21, 38]. Results on the emotional demand-control model
follow the ones obtained in previous research on the relationship between job strain and self-reported evaluations of
sleep, such as insomnia symptoms [12] and sleep disturbances
[27]. According to the results here presented, studies on
job stress and self-reported insomnia symptoms should also
incorporate emotional demands, particularly among nurses.

Considering the scale dimensions, the odds for selfreported insomnia symptoms were slightly higher for persons
with high psychological demands than for those with high
emotional demands. Additionally, positions with a lack of
control and social support revealed significant higher odds
for self-reported insomnia symptoms as well. These results
are convincing because they are similar to the outcomes of
previous research suggesting higher risk for insomnia due
to high demands, low control, and social support separately
[14, 29].
The present research integrated the social support dimension into the job stress models. This approach allowed
confirming the assumption that social support makes a difference, which seems to be higher for the emotional demandcontrol model than for the job strain model as judged by
differences in odds between groups with high and low social
support. The results showed that the three dimensions combined (high demands, low control, and low social support)
increased the chances of self-reported insomnia symptoms.
Furthermore, these results showed that the combination
increases the odds of self-reported insomnia symptoms more
significantly than each of the three dimensions separately.
Some limitations of this study should be mentioned. The
study design was a cross-sectional one, which always has the
disadvantage of measuring correlation rather than causality.
Therefore, there is the possibility of reverse causality between
job strain, lack of support, and self-reported insomnia symptoms. There is a real possibility that stress and low social
support do not lead to insomnia, but that preexisting selfreported insomnia symptoms can contribute to a bad mood,

27.4
32.3
36.5
42.4
29.7
35.0
36.0
45.6
29.6
33.3
34.7
44.9
30.3
35.1
36.3
49.4

231
206
269
327
386
314
90
235
276
274
231
266
416
358
69
197

With insomnia symptoms
𝑛
%

1.0
1.10 (0.79–1.5)
1.32 (0.92–1.90)
2.33 (1.77–3.07)

1.0
1.18 (0.95–1.47)
1.25 (0.99–1.56)
1.89 (1.50–2.37)

1.0
1.19 (0.82–1.17)
1.62 (1.16–2.26)
2.40 (1.84–3.14)

1.0
1.32 (1.04–1.68)
1.63 (1.30–2.05)
1.99 (1.60–2.49)

OR crude

1.0
1.10 (0.80–1.54)
1.48 (1.02–2.15)
2.53 (1.91–3.35)

1.0
1.18 (0.94–1.47)
1.32 (1.05–1.66)
2.08 (1.64–2.62)

1.0
1.17 (0.81–1.70)
1.81 (1.28–2.55)
2.60 (1.98–3.42)

1.0
1.32 (1.03–1.68)
1.75 (1.38–2.20)
2.20 (1.75–2.77)

Multivariate model 1

Multivariate model 1: adjustments for sociodemographics: sex, age, income, marital status, and children under 6 years.
Multivariate model 2: model 1 + adjustments for work-related factors: working hours and night work.
Multivariate model 3: model 2 + adjustments for health-related factors: BMI, smoking habits, alcohol consumption, physical activity, and coffee intake.

Job strain
Low-strain
Passive
Active
High-strain
Job strain + social support
Low-strain + high support
Low-strain + low support
High-strain + high support
High-strain + low support
Emotional demand-control model
Low demand + high control
Low demand + low control
High demand + high control
High demand + low control
Emotional demand-control model + social support
Low demand/high control + high support
Low demand/low control + low support
High demand/high control + high support
High demand/low control + low support

Models of job stress

1.0
1.12 (0.81–1.56)
1.49 (1.02–2.16)
2.55 (1.93–3.39)

1.0
1.19 (0.95–1.48)
1.32 (1.04–1.66)
2.08 (1.65–2.63)

1.0
1.19 (0.82–1.72)
1.83 (1.29–2.58)
2.64 (2.00–3.48)

1.0
1.33 (1.04–1.70)
1.75 (1.39–2.21)
2.22 (1.76–2.80)

Multivariate model 2

1.0
1.13 (0.81–1.59)
1.41 (0.96–2.05)
2.47 (1.86–3.29)

1.0
1.20 (0.96–1.51)
1.25 (0.99–1.58)
1.99 (1.57–2.53)

1.0
1.17 (0.80–1.71)
1.78 (1.26–2.52)
2.64 (1.99–3.49)

1.0
1.33 (1.04–1.71)
1.69 (1.33–2.15)
2.20 (1.74–2.78)

Multivariate model 3

Table 3: Crude and adjusted OR for the association between Demand-Control-Support Models, and self-reported insomnia symptoms, based on multivariate logistic regression tests. Rio
de Janeiro, Brazil, 2011.
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which can lead to difficulties in facing demands, but also to
treating colleagues poorly, which may cause the lack of social
support. Moreover, some potential confounders were not
included in the adjustment of the results, such as information
on depression, which may influence sleep disturbance [4].
Another potential confounder is the use of sleeping pills,
which has already been associated with work-related stress
among female nurses [39]. Furthermore, no data on social
support from family and friends, which can have a significant
impact on sleep quality [40], were collected.
Among the strengths of the current research is the use of
a large sample, which enabled reliable results. The inclusion
of emotional demands as a psychosocial factor linked to the
demand-control model allowed the exploration of this relatively new concept, thus providing an original contribution
to the knowledge of work-related sleep disturbances.
Besides approaching the “classic” job strain model of
psychological demands and job control, this study took
emotional demands and social support into account. Both
aspects are vitally important for occupations like nursing,
which require caring personal service [41]. This is one of
the professions where high emotional demands are caused
by dealing with patients, seeing their suffering and sometimes their death, but also where one must rely on one’s
team, coworkers, and supervisors in order to do the job
professionally. Therefore, it is important to include both
aspects in the association between job stress and self-reported
insomnia symptoms. Although the precise directional relationship between job stress, social support, and self-reported
insomnia symptoms in this study is unclear, it is advisable
to perform certain stress management and team building
activities to improve individual coping stress strategies, the
collective work climate, and solidarity in the workforce. These
measures would benefit workers’ health, the hospitals themselves through the quality of assistance, and the economy in
general.
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The aim of this study was to estimate the short term consequences of job insecurity associated with a newly introduced mobility
framework in Greece. In specific, the study examined the impact of job insecurity on anxiety, depression, and psychosomatic and
musculoskeletal symptoms, two months after the announcement of the mobility framework. In addition the study also examined
the “spill over” effects of job insecurity on employees not directly affected by the mobility framework. Personal interviews using
a structured questionnaire were conducted for 36 university administrative employees awaiting repositioning, 36 coworkers not
at risk, and 28 administrative employees of a local hospital not at risk. Compared to both control groups the employees in the
anticipation phase of labor mobility had significantly worse scores for perceived stress, anxiety, depression, positive affect, negative
affect, social support, marital discord, common somatic symptoms, and frequency of musculoskeletal pain. This study highlights the
immediate detrimental effects of job insecurity on the physical, psychological, and social functioning of employees. There is a need
for the development of front line interventions to prevent these effects from developing into chronic conditions with considerable
cost for the individual and society in general.

1. Introduction
Since 2008 and the beginning of the Economic Crisis that
has affected most European countries including Greece, new
forms of flexible and marginal employment have emerged
resulting in a considerable increase in job insecurity. Job insecurity is a social phenomenon, meaning that it is experienced
as a subjective perception about employment and unemployment, and reflects the insecurity, uncertainty, powerlessness
and helplessness that occur when an individuals lacks the
assurances that their job will remain stable [1]. It has been
stated that job insecurity is the most stressful aspect of the
process leading to unemployment with a worse impact on
employees than unemployment itself [2].
Job insecurity has been defined as the subjectively perceived and undesired possibility to lose the present job
in the future, as well as the fear or worries related to

the possibility of job loss [1, 3]. It can be differentiated
between cognitive and affective job insecurity with the first
referring to the cognitive probability of losing one’s job and
the latter referring to the fear and worry of losing one’s work.
Another way to differentiate job insecurity is differentiating
between quantitative insecurity which refers to worrying
about the loss of job itself and qualitative which refers to
worrying about losing important aspects of job, for example,
salary, health insurance, and social life [1, 3, 4].
Job insecurity varies by race, ethnicity, and immigration
status [5]. In two nationally representative US samples, more
Blacks than non-Blacks experienced perceived job insecurity
[6]. Immigrant women in Sweden were more likely to work
in temporary jobs than native born women [7]. Erlinghagen
[8] analyzed self-perceived job insecurity among 17 European
countries and found significant cross-country differences
in individuals’ perception of job insecurity. Not only were
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the findings driven by social-structural or institutional differences, but also the perception of job insecurity was influenced
by nation-specific unobserved characteristics (e.g., religiousness, general assessment of job security, and basic trust in
fellow human beings).
Risk factors for experiencing job insecurity include being
male, a finding linked to the traditional role of the breadwinner, age between 30–44 years old, lower educational status,
being self-employed or working in the private practice, blue
collar work, and working in the manufacturing sector [9, 10].
Job insecurity has been linked to several adverse health
outcomes. In regard to mental health it has been associated
with psychosomatic symptoms, loss of self-esteem, anxiety,
and minor psychiatric symptoms [1, 11–14]. In regard to physical health, job insecurity has been associated with increased
morbidity, lower levels of self-reported health, increased
incidence rates of hypertension, coronary heart disease, and
myocardial death [15, 16]. In addition, job insecurity has
been found to lead to restricted physical activity due to
musculoskeletal disorders such as low back pain and neck
pain [17, 18]. In addition, anticipation of redundancy has
been shown to affect health behaviors such as exercise,
dietary habits, and sleep [19–21]. Moreover, job insecurity
is associated with increased use of healthcare services and
decreased compliance with occupational safety regulations
[22].
Three theoretical models have been suggested to explain
the paths that lead from the negative consequences of job
insecurity to employees’ health and wellbeing, Jahoda’s latent
deprivation model [23], the psychological contract theory
[24, 25], and the vitamin model suggested by Probst and
Brubaker [22]. Jahoda’s model suggests that the possibility
of losing one’s job threatens the satisfaction of needs such
as income and social contacts and leads to frustration. The
second model, concerning psychological contract theory,
suggests that insecurity about retaining their posts is perceived by employees as a violation of an untold contract on
behalf of their employer and therefore their commitment
to their business and their well-being is affected. Finally,
according to the vitamin model, job insecurity affects negatively employees’ wellbeing due to the associated feelings of
unpredictability and uncontrollability [26].
In 2012, the Greek government launched a reform of the
national civil service, as part of dealing with the ongoing
financial crisis. The published law 4093/2012 highlighted
the need for the suspension of almost 2000 civil servants
throughout the Greek public sector through a suggested
“mobility framework for personnel.” The framework dictated
that a percentage of employees of the civil service, following
an assessment process, would be transferred to other posts
within the country with 75% of their current salary. Following
the transfer, and a second evaluation process, a percentage of
those employees would eventually be made redundant from
the civil service.
The reform programme in Greece has resulted in heightened feelings of job instability and job insecurity. A review
of the literature indicates that job instability/insecurity is
associated with psychologically ill health and impaired physical health [5]. Indeed, chronic job insecurity appears to
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have a dose-response relationship with self-reported health
and physical symptoms and increases the risk of minor
psychiatric morbidity [27, 28]. Greece has been profoundly
affected by the global financial and economic crisis, with
wide-ranging economic, social, and political consequences.
In terms of job insecurity, the picture in Greece is bleak. In
2015, the country is entering its seventh year of recession
and is still operating within severely constricted fiscal limits.
Public and nonprofit mental health service providers have
scaled back operations, shut down, or reduced staff; plans
for the development of child psychiatric services have been
abandoned; and state funding for mental health decreased by
20% between 2010 and 2011, and by a further 55% between
2011 and 2012 [29]. There has been a substantial deterioration
in mental health status, with population surveys suggesting
a significant increase in the prevalence of major depression,
from 3.3% in 2008 to 8.2% in 2011, with economic hardship
being a major risk factor [30].
The aim of this study was to estimate the short term
consequences of job insecurity associated with the newly
introduced mobility framework. In specific, the study examined the impact of job insecurity on anxiety, depression, psychosomatic and musculoskeletal symptoms, two months after
the announcement of the mobility framework. In addition the
study also examined the “spill over” effects of job insecurity
in employees not directly affected by the mobility framework.

2. Materials and Methods
Employees of the administration department of the Aristotle
University of Thessaloniki, expecting to be made redundant after the publication of the mobility framework, were
recruited for the study. In order to be included in the study
employees had to be still working in their current post. The
comparison group consisted of employees of the administration department of an academic hospital not at risk of job
redundancy at the time of the study. To examine the “spill
over” effects of job insecurity, a second comparison group
was created, consisting of employees of the administration
department of the same University, not at risk of losing their
jobs.
The study was approved by the Ethical board of the
Medical School of the Aristotle University of Thessaloniki.
All employees were informed about the study with an email
inviting them to participate and explaining the purpose of the
study. A telephone contact number was given for employees
interested in participating. After the first telephone contact
with the research team, an appointment was set for the
interview. Interviews took place during working hours in a
private room in the employees’ working place. All interviews
were conducted by the same researcher. At the beginning of
the interview participants were ensured about the anonymity
of the procedure and gave their verbal consent. At the
end of the interview all respondents were given contact
information for counseling and support groups. Participants
were informed of their right to withdraw from the study at any
point. Collected data were stored appropriately in a secure
location.
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Table 1: Sample characteristics.
University office
workers in labor
mobility
𝑁 = 36

Gender
Male
Female
Age
Marital status
Not married/not in relationship
Married/in relationship
Education
Secondary
Postsecondary
tertiary
Employment contract
Fixed term
Not fixed term
Permanent

University office
workers not at risk

Hospital office
workers not at risk

𝑁 = 36

𝑁 = 36

12 (33%)
24 (67%)
43.7 ± 7.5†

13 (36%)
23 (64%)
41.6 ± 7.4†

9 (32%)
19 (68%)
41.5 ± 7.9†

8 (22%)
28 (78%)

9 (25%)
27 (75%)

6 (21%)
22 (79%)

NS

23 (64%)
11 (31%)
2 (5%)

9 (25%)
15 (42%)
12 (33%)

9 (32%)
7 (25%)
12 (43%)

0.001

0
36 (100%)
0

2 (6%)
27 (75%)
7 (19%)

1 (4%)
24 (85%)
3 (11%)

0.03

𝑝∗

NS
NS∗∗

∗ 2

𝜒 test (with Monte Carlo method when needed).
ANOVA.
†
Mean ± SD.
NS: nonsignificant.
∗∗

The present study is a prospective study that investigates
a change in job security in a sample of employees, who
were compared with a suitable cohort of employees who
did not experience a change in job security. The employed
methodology is consistent with researchers who emphasize
the importance of exploring job insecurity via “natural
experiments” [31, 32].
The questionnaire consisted of nine parts. For parts 1 to 7
the Greek versions of the Perceived Stress Scale (PSS-10) [33,
34], Hospital Anxiety and Depression Scale (HADS) [35–37],
Multidimensional Scale of Perceived Social Support (MSPSS)
[38, 39], the Beier-Sternberg Discord Questionnaire (DQ)
[40], the Positive and Negative Affect Schedules (PANAS)
[41], the Pennebaker Inventory of Limbic Languidness (PILL)
[42], and the Health Behavior Inventory (HBI) [43, 44] were
used to assess perceived stress, anxiety and depression, social
support, marital discord, positive and negative affect, common somatic symptoms, and health behaviors, respectively.
Part 8 consisted of a body diagram with all main joints to
estimate the frequency of musculoskeletal pain in a scale of
1 to 10 based on the Nordic questionnaire [45] (MS scale)
and part 9 consisted of demographic and medical history
information.
Statistical analysis was performed using the statistical
package IBM SPSS Statistics Standard v.20 and statistical
significance was set up at 𝑝 < 0.05. Patient demographics
were summarized using descriptive statistics. Scores for all
scales used were calculated. For the HADS questionnaire,
the cutoff score of 8 was applied suggested by the authors
to identify clinical cases of anxiety disorder and depression.

Due to the fact that none of the scales were normally
distributed, nonparametric statistics were employed. Median
and interquartile range were chosen as descriptive measures.
Kruskal Wallis tests were used to compare all study groups.
In case of significant differences, Mann-Whitney 𝑈 tests were
used to compare scores between two groups.

3. Results
The final sample consisted of 36 out of 97 (37% response rate)
of university employees at risk of being made redundant, 36
out of 114 (31.5% response rate) of university administrative
employees not at present risk of labor mobility, and 28 out of
105 hospital administrative employees (26% response rate).
Demographic characteristics of the sample are summarized in Table 1.
Results showed that, with the exception of marital discord
(DQ), scores for all other aspects of psychosocial and physical
health were significantly different between all three groups
(Table 2).
Further comparisons using Mann-Whitney 𝑈 test indicated that the “job insecurity” group had higher scores for
perceived stress (𝑝 < 0.001), anxiety (𝑝 < 0.001), depression
(𝑝 < 0.001), negative affect (𝑝 < 0.001), common somatic
symptoms (𝑝 < 0.001), and musculoskeletal pain (𝑝 < 0.001)
and lower scores for positive affect (𝑝 < 0.001) and perceived
social support (𝑝 = 0.011 and 𝑝 = 0.006) compared to each
one of the control groups, while no difference was shown
between the two control groups (Table 3).
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Table 2: Scores for all scales used concerning psychological and physical health and social support.

Investigation group
Control group 1
Control group 2
University office workers in labor mobility University office workers not at risk Hospital office workers not at risk
𝑁 = 36
𝑁 = 36
𝑁 = 36
Median (interquartile range)
PSS-10
27.0 (4.5)
8.5 (5.75)
6.5 (11.5)
HADSA
16.0 (3.75)
4.0 (4.5)
3.5 (5.25)
HADSD
10.0 (4.0)
2.0 (1.75)
2.0 (3.0)
PANAS PA
28.0 (7.5)
41.0 (5.75)
44.0 (6.25)
PANAS NA
27.0 (8.75)
15.5 (3.0)
17.0 (5.0)
MSPSS
5.79 (1.15)
6.33 (1.02)
6.42 (1.29)
2.7 (2.1)
2.1 (1.05)
2.45 (1.0)
DQ∗∗
PILL
4.23 (2.52)
1.1 (0.39)
1.15 (0.5)
MS
2.67 (2.13)
1.08 (1.0)
1.0 (0.67)

𝑝∗
<0.001
<0.001
<0.001
<0.001
<0.001
0.008
NS
<0.001
<0.001

∗

Kruskal Wallis test.
For scale DQ group sizes are 27, 26, and 22, respectively.
NS: nonsignificant.

∗∗

Table 3: Comparisons between groups for all scales investigated.
Investigation group
versus control
group 1

Investigation group
versus control
group 2

Control group 1
versus control
group 2

Investigation group
versus control
group 1 + 2

PSS-10

U = 35.0
p < 0.001

𝑈 = 30.5
p < 0.001

𝑈 = 463.5
p = NS

𝑈 = 65.5
p < 0.001

HADSA

U = 25.5
p < 0.001

𝑈 = 31.0
p < 0.001

𝑈 = 487.5
p = NS

𝑈 = 56.5
p < 0.001

HADSD

U = 45.0
p < 0.001

𝑈 = 32.0
p < 0.001

𝑈 = 486.0
p = NS

𝑈 = 77.0
p < 0.001

PANAS PA

U = 136.0
p < 0.001

𝑈 = 110.5
p < 0.001

𝑈 = 356.0
p = NS

𝑈 = 246.5
p < 0.001

PANAS NA

U = 62.5
p < 0.001

𝑈 = 71.5
p < 0.001

𝑈 = 406.0
p = NS

𝑈 = 134.0
p < 0.001

MSPSS

𝑈 = 423.0
p = 0.011

𝑈 = 303.0
p = 0.006

𝑈 = 454.5
p = NS

𝑈 = 726.0
p = 0.002

DQ

𝑈 = 242.0
p = NS

𝑈 = 228.5
p = NS

𝑈 = 246.5
p = NS

𝑈 = 470.5
p = 0.05

PILL

𝑈 = 64.5
p < 0.001

𝑈 = 38.0
p < 0.001

𝑈 = 483.5
p = NS

𝑈 = 102.5
p < 0.001

MS

𝑈 = 238.5
p < 0.001

𝑈 = 182.0
p < 0.001

𝑈 = 486.0
p = NS

𝑈 = 420.5
p < 0.001

𝑈 = Mann-Whitney 𝑈 test.
NS: nonsignificant.

In terms of clinical cases of depression and anxiety,
35 (97%) of participants in the job insecurity group were
classified as anxiety disorder cases compared to the 16 (25%)
of participants in each one of the control groups (𝜒2 = 51.9,
𝑝 < 0.001). This corresponds to an OR = 105 probabilities
(95% CI 13.3–829.4, 𝑝 < 0.001) for office workers in the job
insecurity group to develop an anxiety disorder. Likewise for
subscale HADS-D for depression, 31 (86%) of participants in
the job insecurity group were defined as cases for depression

against 2 (3%) participants in both control groups (𝜒2 =
71.8, 𝑝 < 0.001 Monte Carlo method), corresponding
to a probability of OR = 192.2 (95% CI 35.3–1047.4, 𝑝 <
0.001) for participants in the job insecurity group to develop
depression.
Protective and high risk health behaviors and health care
use were assessed and compared between the investigation
group and the two groups together (Table 4). Office workers
in the job insecurity group reported eating more fast food
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Table 4: Health behavior and health care service use.
Investigation group
Control group 1 + 2
𝑁 = 36
𝑁 = 64
Median (interquartile range)

Protective health behaviors
Breakfasts per week
Regular meals per week
Hours of night sleep per day
Workout sessions per week
High risk health behaviors
Snacks per week
Cigarettes smokes per day
Coffees per day
Frequency of alcohol drinking per week
Alcoholic drinks per week
Sleeping pills per week
Tranquilizers per week
Nonpharmaceutical methods to achieve
sleep per week
Painkillers per week
Health care services use
Medical consultations per month
Sick days per month

𝑝∗

3.5 (6.75)
2.0 (2.0)
6.0 (2.0)
0.0 (0.0)

5.0 (4.0)
2.0 (1.0)
7.0 (1.0)
1.5 (3.0)

NS
NS
<0.001
0.001

4.0 (4.0)
10.0 (20.0)
2.0 (2.0)
1.0 (2.0)
0.5 (1.75)
0.3 ± 1.2∗∗
0.3 ± 1.2∗∗

2.0 (3.75)
0.0 (10.0)
1.5 (1.0)
0.0 (1.0)
0.0 (1.0)
0.1 ± 0.9∗∗
0.1 ± 0.9∗∗

0.001
0.001
0.001
NS
NS
NS
NS

1.0 ± 1.8∗∗
1.8 ± 2.1∗∗

0.4 ± 1.4∗∗
0.3 ± 1.0∗∗

0.015
<0.001

0.4 ± 0.8∗∗
0.3 ± 0.9∗∗

0.2 ± 0.6∗∗
0.0 ± 0.1∗∗

0.048
0.034

∗

Mann-Whitney 𝑈 test.
Median ± SD.
NS: nonsignificant.

∗∗

meals per week than workers not at risk (𝑝 = 0.001). They also
consumed more coffees (𝑝 = 0.001) and cigarettes per day
(𝑝 = 0.001). In addition they engaged in less physical exercise
per week (𝑝 = 0.001), slept less during the night (𝑝 < 0.001),
and used more medication for pain relief (𝑝 < 0.001). Finally,
employees feeling insecure about their job visited the doctor
more often during the past month (𝑝 = 0.048) and reported
more absent days due to sickness (𝑝 = 0.034) compared to
the comparison groups.

4. Discussion
Results show that employees at risk of losing their jobs
showed higher levels of perceived stress, anxiety, depression,
and negative feelings and lower levels of positive feelings
compared to employees not at risk of losing their jobs. These
findings are in agreement with previous studies [11, 31].
Results also showed that 97% and 86% of the group at risk
of joblessness were classified as clinical cases of anxiety and
depression, respectively. As this study was carried out within
the first three months of the announcement of the labor
shortage measures, results of the study reflect the immediate,
short term reaction. However, our results need to be treated
with caution as we are unaware of the long term impact of the
economic crisis in Greece [46] and its potential impact on our
sample.

Employees in the job insecurity group also reported
receiving less social support. Additionally, while the result
was not statistically significant the job insecurity group did
report a higher degree of discord with their spouses. Jenkins
et al. have also reported the negative impact of job insecurity
on employees’ marriages resulting in higher rate of divorces
[47]. However, the present data indicates that the relationship
between job insecurity and health problems in not related to
marital discord.
Employees in the job insecurity group reported higher
frequency of common somatic symptoms. Among the symptoms that were most frequently reported were chest pains,
racing heart, and choking sensation, symptoms indicative
of cardiovascular impairment. Previous studies have also
explored the link between job insecurity and cardiovascular symptoms [14] and it is reported that feeling insecure
about retaining one’s job is a risk factor for coronary heart
disease [48]. Both control groups showed significantly lower
frequency of musculoskeletal pain compared to employees in
anticipation of job loss in accordance with studies reporting
that job insecurity increases the risk for low back pain [16]
and is a predictor for musculoskeletal pain in the limbs [49].
In terms of health behaviors participants in the job
insecurity group smoked more cigarettes per day, exercised
less, slept fewer hours every night (under 6 hours per night),
and used more frequently painkillers, a finding which can be
linked to the increased reported frequency of musculoskeletal
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pain in the job insecurity group. These results are in agreement with previous studies showing that job insecurity was
a risk factor for work-related sleep problems [18] and that
more insecure employees tend to drink alcohol, smoke, and
not exercise [19, 20, 50].
The reported increased use of health resources by participants in the job insecurity group is in contrast to previous
studies showing that the economic crisis in Greece has
resulted in a reduction in visits to the doctor [46].
Results showed no spillover effects of the negative consequences of job insecurity on employees working in proximity
but not currently at risk of losing their job. This could be
time-related as secondary effects of insecurity might need
more time to develop. For example in the study of Lang et al.
musculoskeletal problems of employees that survived a
downsizing of staff were stronger relative to musculoskeletal
sickness absences measured for an extended period covering
two subsequent years after downsizing [17], suggesting that
negative effects may be more pronounced later on.
One of the main study limitations is that no subjective
measure of job insecurity was used to assess job insecurity.
Employees whose names were included in the first mobility
scheme which was introduced by the Greek Government
were considered as experiencing job insecurity. Our job
insecurity group, individuals on the mobility scheme, were
self-selected but we were unable to control for the long term
impact of the crisis our participants [46]. This methodology
has been previously used in other studies assessing the effects
of attributed job insecurity [19, 20, 51]. Future studies should
also include subjective assessments of insecurity in order
to potentially identify risk and protective factors that can
aggravate or alleviate the threat of an objective situation of
anticipated job loss. In addition the small, nonrandomised
sample size does not permit generalizability of findings to
other sectors. Finally, the cross-sectional nature of the study
and the fact that it relied on self-report limit our ability to be
conclusive. However, the data collected on musculoskeletal
pain, demographics, and medical information used a reliable
measure that reduced the effect of self-report.

5. Conclusion
This study highlights the immediate detrimental effects of job
insecurity on physical, psychological, and social functioning
of employees. Results of the study also highlight the need
for development of front line interventions to prevent these
effects from developing into chronic conditions with considerable cost for the individual and society in general. In
terms of developing interventions, education appears to be a
critical factor. For example, Perlman and Bobak [52] assessed
the contribution of unstable employment to mortality in
Posttransition Russia and found that unemployment and
job insecurity were significant predictors of mortality. One
aspect of the study is particularly noteworthy with regard
to the importance of education. Perlman and Bobak found
that education seemed to provide a protective factor against
some indicators of unstable employment, independently of
occupation. Although the reasons are uncertain, it is possible
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that education may provide resilience or coping skills, as
suggested by the association between education and higher
perceived control [53] or depressive symptoms [54].
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Studies using the Job Demands-Resources (JD-R) model commonly have a heterogeneous focus concerning the variables they
investigate—selective job demands and resources as well as burnout and work engagement. The present study applies the rationale
of the JD-R model to expand the relevant outcomes of job demands and job resources by linking the JD-R model to the logic of
a generic health development framework predicting more broadly positive and negative health. The resulting JD-R health model
was operationalized and tested with a generalizable set of job characteristics and positive and negative health outcomes among a
heterogeneous sample of 2,159 employees. Applying a theory-driven and a data-driven approach, measures which were generally
relevant for all employees were selected. Results from structural equation modeling indicated that the model fitted the data. Multiple
group analyses indicated invariance across six organizations, gender, job positions, and three times of measurement. Initial evidence
was found for the validity of an expanded JD-R health model. Thereby this study contributes to the current research on job
characteristics and health by combining the core idea of the JD-R model with the broader concepts of salutogenic and pathogenic
health development processes as well as both positive and negative health outcomes.

1. Introduction and Study Aim
In the field of occupational health and safety it is well
known that job characteristics affect workers’ health and wellbeing [1, 2]. With the introduction of new working methods
and procedures during the 20th century a number of new
health and safety hazards at work emerged. Many countries,
especially in the European Union, aim to systematically
identify factors that lead to occupational health [1]. In the
UK, for example, the Health and Safety Executive (HSE)
Management Standards Indicator Tool was developed and
is increasingly used by organizations to monitor working
conditions that can lead to stress [3].
Besides, a lot of research was conducted not only to
assess indicators for work-related stress and well-being but
also to identify the underlying mechanisms that lead from
job characteristics to health and well-being. Among others,

very well established is the so-called demand-control model
(DCM) [4]; a combination of high job demands and low job
control will lead to job strain. An alternative model, the effortreward imbalance (ERI) model [5], assumes that job strain
is the result of an imbalance between effort and reward and
may lead to negative health outcomes, such as cardiovascular
diseases. However, most studies on the DCM and ERI model
have been restricted to a very limited set of independent variables that may not be relevant for all kinds of jobs and persons
[6]. To meet this limitation the Job Demands-Resources (JDR) model [6–8] was developed at the beginning of the century.
At its heart lies the assumption that job characteristics can be
classified into two general categories: job demands and job
resources [6]. Job demands refer to physical, mental, social,
or organizational job characteristics that require sustained
physical or psychological effort, thus being associated with
physiological and/or psychological costs [7]. Job resources
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refer to those physical, mental, social, or organizational
job characteristics that may be functional in meeting job
requirements and thus reduce the associated physiological
and/or psychological costs and stimulate personal growth
and development [6, 7, 9]. The second assumption of the
model is that the two categories of job characteristics evoke
two relatively independent psychological processes which
are considered to play a crucial role in the development of
burnout and engagement [6, 10]. The first process—the health
impairment process—explains the exhausting impact of job
demands, such as poorly designed jobs (e.g., jobs with low
job control) or chronic job demands (e.g., work overload
or time pressures) on burnout [6, 11]. The second process—
the motivational process—suggests that job resources exert
a motivating potential and lead to high work engagement.
There has been considerable empirical support for these
two processes and their impact on burnout and engagement
and consequently also on organizational outcomes [12–14].
Further, the JD-R model assumes that job resources are not
only related to work engagement but also to burnout, whereas
job demands are strongly related to burnout but not or only
weakly related to engagement [11, 15].
The JD-R model has been offered as a generic framework
to overcome the limited focus of previous stress models
such as DCM and ERI model [6]. Thereby it provides broad
categories of physical, mental, social, or organizational job
characteristics to be included. Since studies using this model
are highly diverse regarding the job demands and resources
included, it is difficult to compare and aggregate findings
regarding key job demands and resources across different
studies.
Moreover, in line with the origin of the JD-R model, most
studies using this model focus on burnout and engagement as
relevant outcomes [6]. An increasing number of studies consider further positive outcomes such as innovativeness, life
satisfaction, organizational commitment, perceived health,
workability, or happiness and negative outcomes, such as
absenteeism, accidents, unsafe behaviors, physical ill health,
or turnover intention [15]. However, these studies mostly consider these outcomes as being mediated by work engagement
and burnout as suggested by the JD-R model.
To study the direct effect of job characteristics and biopsychosocial health outcomes other than burnout and engagement, a balanced conceptualization of the elements and paths
of the JD-R model is needed. Currently, on the predictor
side, the model indeed comprehensively acknowledges that
both job demands and job resources can be physical, mental,
and social in nature [6]. In contrast, the dependent variables
do not explicitly consider physical, mental, and social health
outcomes but are mostly limited to psychological outcomes,
mainly burnout and engagement. Consequently, the paths
linking job characteristics to these focused outcomes are also
primarily conceptualized as psychological processes (health
impairment and motivational process).

2. Developing the JD-R Health Model
The present study aims to develop and test a comprehensive
JD-R health model with paths linking job demands and
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job resources to both negative and positive biopsychosocial
health outcomes. Thereby we link the JD-R model with the
concept of salutogenesis [16] and a generic health development framework applying the conception of positive and
negative health [17].
2.1. Processes of Health Development: Pathogenesis and Salutogenesis. Antonovsky [16, 18] proposed to complete the
concept of pathogenesis, which examines how diseases
develop, by the concept of salutogenesis, which explains
how health is maintained or strengthened. Antonovsky, who
understood health as a “ease-disease-continuum” ranging
from minimal to maximal health [16, 18], researched how
“Generalized Resistance Resources (GRR)” and “Sense of
Coherence (SoC)” contributed to the maintenance of health
in potentially harming environments. The health development model [17] links the salutogenic and pathogenic
processes by showing how risk factors are related to disease
outcomes, whereas resources are related to positive health
outcomes. This dual path is in the same line of thinking
as general stress research and in particular as the JD-R
model: demands that are appraised as threats can lead to a
health impairment process—a pathogenic process—straining
a person physically, draining him/her mentally, and isolating
him/her socially, thus harming his/her self-reproduction.
This process can be mitigated by the presence of resources (or
“GRR” in Antonovsky’s terminology) and SoC, influencing
appraisal as well as coping and recovery processes—in the
terms of Antonovsky a salutogenic process. Additionally,
as the JD-R model has postulated and empirically proven,
resources stimulate personal growth and development: A
person draws on resources not only to be resilient in the
face of potential harmful situations and events, but also to
strengthen his/her standing in life and work and to achieve
his/her goals. This process leads to a state of energy and
vigor, which can be understood in terms of positive health
as self-fulfillment. This again puts a person in the position
to further build resources and thus protect him/her from
negative health outcomes as well as strengthen his positive
health status, as research on gain cycles shows [19, 20].
Although Antonovsky’s original salutogenic model limits the
term salutogenesis to the coping and recovering process as
described above, we propose to apply the term also to the
process of resources leading to positive health [17].
2.2. Negative and Positive Health. Positive and negative health
relate to corresponding conceptions spanning more than 60
years, from the preamble of the World Health Organization
(WHO) in 1946 [21] to Seligman’s proposal for positive
health in 2008 [22]. The WHO (1946) defines health as a
“(. . .) state of complete physical, mental and social wellbeing and not merely the absence of disease or infirmity”
(p. 2). Similar definitions have been developed early for
mental health [23], subsequently building evidence that
human beings can “flourish” emotionally and socially despite
mental disorders [24]. Similarly, Seligman [22] proposed a
conceptual framework for positive health comprising three
categories: subjective (“when a person feels great, defined
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by high ends of measures of several psychological states”),
biological (“the positive ends of physiological function and
anatomical structure distributions”), and functional (“how
well does the individual function?”). Taken together, health
has positive and negative axes, covers physical, mental, and
social facets of human life, and has emotional and functional
components. Following this, we define negative health as
impaired physical, mental, and social self-reproduction, which
is traditionally linked to medical classification systems. Analogously, we define positive health as physical, mental, and
social self-fulfillment, for which much research has emerged in
recent years (see Journal of Positive Psychology). Examples of
negative health are painful musculoskeletal disorders inhibiting movement, anxiety states and depressive mood, and social
alienation and exclusion. Examples of positive health are
energetic fitness, joy and happiness, and being embedded in
harmonious relationships. Clearly, both positive and negative
health are interrelated but still have independent characteristics; that is, one can be physically impaired and still mentally
and socially fulfilled. Further, these aspects of impaired selfreproduction and of self-fulfillment can be operationalized
domain-specific (e.g., joy resulting from work situations) or
unspecific (e.g., general happiness in life).
2.3. JD-R Health Model. The JD-R health model assumes that
job demands directly lead to negative health via a pathogenic
path whereas job resources directly lead to positive health
as well as negative health via a salutogenic path. Thereby
we assume that job resources have a beneficial impact on
negative health since the more resources people have available
the easier they recover from demands. In accordance with
UK Health and Safety Executive [3] we assume that it is
reasonable to identify a generalizable set of indicators (job
characteristics) predicting work-related and general health.
If we are able to demonstrate the model’s stability we increase
its public health impact.
From both the perspectives of salutogenesis and occupational health, it would be very interesting to consider
individual characteristics such as personal resources (sense
of coherence, general and specific self-efficacy, coping skills,
optimism, self-esteem, hope, or resilience) potentially relevant for either the salutogenic or the pathogenic process
or both in this general model. However, in this study, we
focus on job demands and job resources, thereby excluding personal resources since personal resources can act as
moderators, mediators, and/or direct predictors of health
[15]. Therefore the integration of personal resources would
overload the model conceptually and methodologically.

3. Testing the Model: Study Hypotheses
To test this JD-R health model we first identified a common
set of indicators of job demands and resources, which
are potentially suitable for explaining negative and positive
health outcomes within a broad range of occupations and
organizations (see Section 4). Second, a set of negative and
positive health indicators equally applicable to diverse groups
of employees was selected. Based on these generalizable indicators, we (1) tested the model in a heterogeneous sample and
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(2) validated it for different subgroups—that is, in six different
organizations, among female and male employees and among
employees with and without managerial function—as well as
across time.
3.1. Hypothesis 1—Model Testing. We expect to find the dual
pathways between (a) job demands and negative health
and (b) job resources and positive health. Further, as it
is assumed by the JD-R model, we also expect different
cross-links between these processes: (c) Job demands and
job resources are negatively related. (d) Job resources are
negatively related to negative health. (e) Negative and positive
health are negatively correlated.
3.2. Hypothesis 2—Invariance Testing. We expect that the
model holds true for different subgroups, that is, for all of the
six organizations, for male as well as for female employees,
and for employees with and without managerial function.
Further, we expect that it is invariant across time.

4. Method
4.1. Sample. The present three-wave study with a 1-year time
interval used data collected in the context of a large-scale
stress management intervention program (see Acknowledgments) implemented between 2008 and 2010 in Switzerland
in six medium and large Swiss organizations in diverse business sectors. All members of the organizations were invited
to participate. Response rates for the three waves were 70.2%,
64.9%, and 62.3% for t1, t2, and t3, respectively. Analysis of
respondents revealed only minor selective dropout in regard
to gender (lower for male) and job resources (lower for
employees with better resources) [25].
Except for the invariance testing across time, analyses in
this study were conducted with the first wave data (t1). This
baseline sample consisted of 2,159 employees who worked in
six organizations that included three industrial production
companies (29.5%; 13.2%; and 18.3%), one food processing
company (13.9%), one public administration service (15.3%),
and one hospital (9.7%). The sample included 1,392 male
(64.5%) and 767 female employees (35.5%), with an average
age at t1 of 39.3 years (SD = 11.11). In addition, 42.3% had
a higher education degree (college or university). Organizational tenure was 9.0 years (SD = 9.33) with an average of
5.1 years (SD = 6.19) in the present job. The heterogeneity
of organizations contributes to significant variations in the
study variables such as organizations largely differed concerning, first, their gender ratio (male : female): organization
1: 86.6% : 13.4%; organization 2: 45.3% : 54.7%; organization
3: 91.4% : 8.6%; organization 4: 42.1% : 57.9%; organization 5:
58.5% : 41.5%; organization 6: 17.8% : 82.2%. This ratio clearly
depends on the business sector where the organizations
operate (see above). Second, they differ concerning the ratio
of employees with and without managerial position (yes : no):
organization 1: 25.1% : 74.9%; organization 2: 24.3% : 75.7%;
organization 3: 47.2% : 52.8%; organization 4: 46.5% : 53.5%;
organization 5: 25% : 75%; or organization 6: 28.4% : 71.6%.
Finally, the organizations differ concerning the core variables
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in this study job demands (𝑀 = 2.53 to 𝑀 = 2.79), job
resources (𝑀 = 3.49 to 𝑀 = 3.98), negative health (𝑀 = 2.18
to 𝑀 = 2.45), and positive health (𝑀 = 3.04 to 𝑀 = 3.75).
Participants completed a newly developed online survey (see Acknowledgments) that included questions on
work characteristics and health outcomes. Participants were
assured of the anonymity of the data in the introduction
to the questionnaire. Participation in the survey was on a
voluntary basis, with the questionnaire being administered
during working time which took about 30 minutes to fill
out the basic section of scales (see below). Employees logged
into the survey system and received an immediate, automated
feedback of their results in form of a “traffic-light” display
(red, orange, and green), detailed percentile ranks with regard
to benchmark values, and tips for the highlighted topic.
4.2. Process of Selection of Scales and Items. In order to
identify job demands and resources as well as indicators
of negative and positive health which are not organizationspecific we followed a stepwise approach: The survey comprised a basic section with 35 validated scales on diverse
job demands and resources and a broad range of wellbeing and health indicators, for which data of all employees
were available. On the basis of these 35 scales we first analyzed qualitative information about the presence of various
working conditions in the participating companies from
the consultants who implemented the stress management
intervention in these companies. In this first step these
consultants figured as raters (nonparticipative observers) of
the qualitative process information which was not accessible via traditional quantitative survey methods as it was
implemented in this study. The consultants were asked which
negative and positive factors were most salient and relevant
within a specific organization during the study. Based on this
qualitative information, we excluded specific job demands
and job resources restricted to a particular organization (such
as physical and environmental demands or client-related
issues) and selected those which are expected to be relevant
for all the different organizations. Second, we used descriptive
statistics (means and standard deviations) to quantitatively
identify the most relevant job demands and job resources
across all organizations. Finally, using bivariate correlations
and principle component analyses, we grouped the work
characteristic indicators and excluded scales which did not
load distinctively on one factor (such as effort-reward imbalance which is an aggregate rather than a demand in itself).
Further, we excluded scales which did not strictly measure a
characteristic of the job (such as work-home interference) or
loaded negatively on a positive factor (such as social stressors
on the social resources factor). This procedure yielded five
groups of job demands and job resources: (1) quantitative and
(2) qualitative task-related demands, job resources related to
(3) manager and (4) peer behavior (support/appreciation),
and (5) task-related resources.
We proceeded in a similar way (second step only) with
(6) positive and (7) negative health outcomes. Principal
component analysis including all scales on health and wellbeing yielded two factors mainly comprising psychosomatic
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disorders and psychosocial well-being, respectively. Again,
scales loading negatively on a positive factor (such as negative
feelings on the positive health factor) were excluded to
achieve a maximum of distinctiveness (see also Preparatory
Analyses).
4.3. Measures. The selection procedure described above
resulted in the following measures used for model testing.
(1) Quantitative Task-Related Job Demands. Two scales can
be subsumed under the factor of quantitative job demands.
Time pressure and work interruption were assessed with four
items each ranging from 1 = very rarely/never to 5 = very
often/constantly [26]. An example of an item for time pressure
is “At work, how often is a rapid pace of work required?”
and for work interruption “How often does it occur that you
cannot work on something in peace because something else
always comes in between?”
(2) Qualitative Task-Related Job Demands. Two scales measured qualitative job demands. Qualitative overload is
assumed to occur when someone has to fulfill tasks which
are too complicated and too difficult. The three items were
assessed using a 5-point scale from 1 = almost never/not
at all true to 5 = almost always/fully true [27]. This is a
sample item from this scale: “It happens that the work is
too difficult for me.” Uncertainty at work is characterized
by unclear or ambiguous instructions and by the absence of
sufficient information to make decisions [26]. This scale uses
four items: three on a 5-point scale ranging from 1 = very
rarely/never to 5 = very often/constantly and one item on a 5point scale from 1 = from nobody to 5 = from more than three
persons. An example item is “From how many people do you
regularly receive instructions?”
Job Resources Related to (3) Manager and (4) Peer Behavior.
Four scales measure manager behavior; another two scales
measure peer behavior. Supportive leadership including the
degree to which the supervisor is available, the degree to
which the supervisor’s behavior is respectful and fair, and
performance feedback was measured by five items drawn
from a questionnaire by Udris and Rimann [27]; for example,
“The line manager lets one know how well a job has been
done.” This response was scored on a 5-point rating scale from
1 = almost never/not at all true to 5 = almost always/fully true.
Interpersonal fairness describes the manner of interpersonal
treatment by supervisors during decision-making processes
[28]. This scale comprises four items responded on a 5-point
scale from 1 = to a small extent to 5 = to a large extent. An
example item is “He/she treated you with respect?” Manager
and peer support were assessed by one item, each drawn
from a scale assessing social support received from different
persons at work [29]. Participants had to assess how much
they can rely on different kinds of people in difficult situations
at work, on their direct supervisor and their colleagues among
others. Both items were scored on a 5-point scale ranging
from 1 = not true at all to 5 = a lot. Manager and peer
appreciation were also assessed by two single items [30]:
“Overall, how satisfied are you with the appreciation of your
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person shown by your line manager?” and “Overall, how
satisfied are you with the appreciation of your person shown
by your colleagues?” These items were rated on a 7-point
graphical scale using smileys.
(5) Task-Related Job Resources. Two scales captured taskrelated job resources. Task identity was assessed by a single
item which was “In my job one can produce something or
carry out an assignment from A to Z?” rated on a 5-point
scale from 1 = almost never/not at all true to 5 = almost
always/fully true [27]. Job control was assessed using a scale
with six items ranging from 1 = very little/not at all to 5 =
very much [26]. An example item is “Can you organize your
workday independently?”
(6) Negative Health. Three scales assessed negative health.
Exhaustion was measured using one dimension of the
Oldenburg Burnout Inventory [31]. The eight items of the
exhaustion subscale refer to general feelings of emptiness
at work, overtaxing from work, a strong need for rest from
work, and a state of physical exhaustion through work [7].
An example item is “After my work, I usually feel worn out
and weary.” Four answer categories from 1 = totally disagree
to 4 = totally agree were used. Insomnia was measured using
a short version of the Insomnia Severity Index [32]. The three
items covered difficulty in falling asleep, difficulty in staying
asleep, and the problem of waking up too early, with one
item each. Participants answered the items on a 5-point rating
scale from 0 = none to 4 = very. Psychosomatic disorders
were measured by seven items concerning headaches, neck
or shoulder pain, back pain, pain in the joints and limbs,
loss of appetite, stomach disorders, digestion problems, skin
problems, and eye problems [33]. Responses to these items
were on a 5-point rating scale from 1 = never to 5 = constantly.
(7) Positive Health. Three scales captured positive health.
Work engagement was measured using the nine-item version
of the Utrecht Work Engagement Scale [34], which includes
three subscales of three items each: vigor (e.g., “At work, I feel I
am bursting with energy”), dedication (e.g., “My job inspires
me”), and absorption (e.g., “Time flies when I’m working”).
Work engagement was scored on a 7-point scale from 0 =
never to 6 = always. Job satisfaction was measured by one
item (How satisfied are you with your work in general?)
which was rated on a 7-point graphical scale with smileys [35].
Affective commitment was assessed by four items drawn from
Allen and Meyer (1990). Commitment was scored on a 7item rating scale from 1 = not true at all to 7 = almost fully
true. An example item is “I enjoy discussing my organization
with people outside it.” Job-related enthusiasm was assessed
by three items from Warr’s [36] measurement of well-being
asking whether the participant was optimistic, enthusiastic,
and cheerful about the job. They responded on a 5-point scale
from 1 = never to 5 = all the time.
4.4. Data Analyses. We tested the hypotheses with structural
equation modeling using AMOS 20 software package. The
fit of the model was assessed with the 𝜒2 statistics, the
comparative fit index (CFI), the root mean square error of
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approximation (RMSEA), and the standardized root mean
square residual (SRMR). Values of 0.90 and higher are
acceptable for the CFI, whereas values of 0.95 or higher
are indicators of an excellent fit [37]. Values of up to 0.08
for the RMSEA and SRMR represent reasonable errors of
approximation, whereas values up to 0.05 and 0.01 indicate
good and excellent fit, respectively [37, 38].
The invariance of our final model across different organizations, gender, job positions, and time (Hypothesis 2)
was tested using multiple group analysis with the AMOS
20 software package. In this procedure, two constrained
models (one with equality constraints on regression paths
and covariances between latent variables and one additionally
with constraints on factor loadings) were compared to a
default model without cross group constraints. Traditionally,
𝜒2 difference tests are used to assess whether there is a
significant difference between the models [39]. However,
because 𝜒2 is highly dependent on sample size, invariance
decisions were based on the differences in CFI, in RMSEA,
and in SRMR with a ΔCFI ≤ 0.01 supplemented by a ΔRMSEA
≤ 0.015 and a ΔSRMR ≤ 0.030 indicating invariance [40, 41].

5. Results
5.1. Preparatory Analyses. Because our study variables were
measured via single-source self-reporting, we examined the
degree to which common method variance could threat our
analyses. Thus, two tests were conducted: first, a Harman
single factor test [42] was performed. The examination of the
unrotated factor solution indicated the presence of at least
six factors; that is, no single factor emerged whereby the first
factor explained 30.07%, indicating that common method
effects were not a likely contaminant of the results observed in
our study. To confirm these results, we additionally controlled
for the effects of an unmeasured latent factor in our model
[43]. The results indicated that whereas the method factor
did improve the model fit, it accounted for a very small
proportion (nearly 0%) of the total variance. Both tests
suggest that common method variance is not a pervasive
problem in this study.
To test the assumed two-factor structure of health (negative and positive health), we split our sample into two random
subsamples (𝑛’s = 925 and 926) and conducted with one half
of the sample an exploratory factor analysis and with the second half a confirmatory factor analysis. For the exploratory
part, we conducted a principal component analysis on the
seven health scales with oblimin rotation. Two components
obtained eigenvalues over Kaiser’s criterion of 1, which in
combination explained 62.37% of the variance. Besides, the
analyses of the scree plot yielded two factors as well. The
resulting two factors were as expected (1) sleep disorders,
exhaustion, and psychosomatic disorders indicating negative
health and (2) job satisfaction, affective commitment, workrelated enthusiasm, and work engagement indicating positive
health. Next, we conducted a confirmatory factor analysis
with the second half of the sample. The two-factor solution we
extracted from the exploratory factor analysis was confirmed
and showed an acceptable to good model fit (𝜒2 (11) = 40.01,
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𝑝 < 0.001, CFI = 0.98, and RMSEA = 0.05, SRMR = 0.03)
when we allowed the residuals to be correlated between sleep
disorders and psychosomatic disorders as well as between
affective commitment and enthusiasm. The inclusion of these
correlations seems acceptable because the respective variables
are drawn from the same scales (see above). Factor loadings
ranged between 0.40 (psychosomatic disorders) and 0.89
(exhaustion). Moreover, the covariation between the latent
factors representing positive and negative health was −0.48.
This solution fitted the data remarkably better than the onefactor solution (𝜒2 (12) = 220.57, 𝑝 < 0.001, CFI = 0.86, and
RMSEA = 0.14, SRMR = 0.08)
Bivariate correlations and internal consistencies (Cronbach’s alpha, where suitable, that is, with exception of the
single items) of all study variables are shown in Table 1. Note
that all scales were sufficiently reliable.
5.2. Model Testing (Hypothesis 1). First, in order to test
Hypothesis 1, the two processes were investigated independently—that is, without cross-links between job demands
and job resources as well as between negative and positive
health (Model 1). As the results indicated (see Table 2), the
model did not fit the data very well since relevant model
parameters (𝜒2 , df, CFI, and SRMR) were not acceptable.
Second, in order to investigate cross-links, job demands and
job resources, as postulated by the JD-R model, were allowed
to correlate (Model 2). This model showed a superior fit
(Δ𝜒2 (4) = 695.29; 𝑝 < 0.001).
The parameter estimates for the final model are shown in
Figure 1. All relations are significant. As expected, the paths
from job demands to negative health (𝛽 = 0.41; 𝑝 < 0.001)
and from job resources to positive health (𝛽 = 0.89; 𝑝 <
0.001) were positive and significant even though the path
coefficient from job demands to negative health was lower
than the path coefficient from job resources to positive health.
Furthermore, the cross-links between job demands and job
resources (𝛽 = −0.63; 𝑝 < 0.001), between job resources and
negative health (𝛽 = −0.36; 𝑝 < 0.001), and, finally, between
negative and positive health (𝛽 = −0.37; 𝑝 < 0.001) were
negative and significant as expected. Thus Hypothesis 1 was
supported. Moreover, in this model, a total variance of 42.4%
(𝑟2 = 0.424) in negative health and of 60.2% (𝑟2 = 0.602) in
positive health is explained by job demands and job resources.
5.3. Invariance Testing (Hypothesis 2). To cross validate the
findings, several multiple group analyses were conducted
in order to test the assumed invariance of the final model
(Hypothesis 2). For each of these analyses, the regression
paths and covariances between the latent variables in our
model were constrained to be equal across groups. This constrained model (Model 2) was compared with the free model
(default model), in which parameter estimates were allowed
to vary freely across groups. Next, in addition to constraining
the regression paths between the latent variables, the factor
loadings were constrained to be equal across groups (Model
3) and this model was compared with the free model.
Across organizations, results of invariance testing showed
that both regression paths between the latent variables and
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the factor loadings were invariant as CFI, RMSEA, and SRMR
difference tests (ΔCFI = 0.002 and 0.009; ΔRMSEA = 0.001
and 0.002; ΔSRMR = 0.001 and 0.006) showed (see Table 3).
Also across gender as well as across job positions (managers versus employees) regression paths and covariances
between latent variables and factor loadings turned out to be
invariant (gender: ΔCFI = 0.001 and 0.003; ΔRMSEA = 0.004
and 0.003; ΔSRMR = 0.001 and 0.000; job position: ΔCFI
= 0.001 and 0.001; see Table 4; ΔRMSEA = 0.002 and 0.003;
ΔSRMR = 0.001 and 0.004; see Tables 4 and 5).
Finally, results of multiple group testing as displayed in
Table 6 indicate invariance across the three measurement
points (ΔCFI = 0.000 and 0.000; ΔRMSEA = 0.001 and 0.002;
ΔSRMR = 0.004 and 0.002). Thus, results support Hypothesis
2.
Taken together these findings lend support to the proposed expanded JD-R health model explaining negative
and positive health. The hypothesized model was confirmed
(Hypothesis 1) and could be cross validated across six different organizations, across gender, across job positions, and,
finally, across time (Hypothesis 2).

6. Discussion
The aim of the present study was to develop and test an
expanded JD-R health model with a comprehensive set of
job characteristics generalizable to diverse organizations.
Thereby we integrate the concept of salutogenesis [16] and a
generic health development framework applying the conception of positive and negative health [17].
The resulting model links job demands and resources
through two broad paths—a pathogenic as well as a salutogenic path—to both positive and negative biopsychosocial
health outcomes. The study could build on a broad range
of job demands and resources as well as health outcomes
collected within a large-scale stress management intervention
study. This allowed to apply qualitative and quantitative
methods to empirically select and group global job demands
and resources which were relevant for all employees: quantitative and qualitative task-related job demands, job resources
related to supportive and appreciative manager and peer
behavior, respectively, and task-related resources.
By testing our hypotheses with structural equation modeling, we found evidence for the validity of an expanded
JD-R health model predicated on a broad and heterogeneous sample. Invariance testing indeed showed that the
model seems to be generalizable to diverse organizations and
occupations and, moreover, time invariant. Namely, multiple
group analyses indicated invariance across six organizations
of various business sectors, across gender and job positions,
and, finally, across three times of measurement.
We were able to support the two different pathogenic
and salutogenic processes in analogy but expansion of the
health impairment and motivational processes of the JDR model [6, 10]. Our expanded model also supported the
cross-links also predicted by the JD-R model [15]. First, we
found a strong negative relationship between job demands
and job resources, which is in line with other studies [12, 44].
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Table 1: Internal consistencies (Cronbach’s alphas in italics on the diagonal) and correlations among the variables.

Note. 𝑁 = 1,851. Cronbach’s alphas appear on the diagonals where appropriate. ∗ 𝑝 ≤ 0.05,

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

1
Work interruption
0.805
Time pressure
0.54∗∗
Qualitative overload
0.18∗∗
Uncertainty at work
0.34∗∗
Supportive leadership −0.13∗∗
Interpersonal justice
−0.05∗
Manager support
−0.09∗∗
Manager appreciation −0.10∗∗
Peer support
−0.07∗∗
Peer appreciation
−0.09∗∗
Task identity
−0.09∗∗
Job control
0.11∗∗
Insomnia
0.13∗∗
Exhaustion
0.24∗∗
Psychosomatic disorders 0.15∗∗
Job satisfaction
−0.16∗∗
Affective commitment
−0.01
Job-related enthusiasm −0.10∗∗
Work engagement
−0.04
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Table 2: Fit statistics for alternative models (model-testing).

Model
1 (without cross-links)
2 (final model)

df
142
138

𝜒2 (𝑁 = 1,850)
1784.96
1089.67

𝜒2 /df
12.57
7.90

GFI
0.91
0.94

CFI
0.86
0.92

RMSEA
0.08
0.06

Δ𝜒2
—
695.29∗∗∗

SRMR
0.13
0.05

Note. GFI = goodness-of-fit index; CFI = comparative fit index; and RMSEA = root mean square error of approximation.
∗∗∗
𝑝 < 0.001.

Table 3: Fit statistics for multigroup analyses and invariance tests across organizations (𝑁Org.1 = 543, 𝑁Org.2 = 247, 𝑁Org.3 = 247, 𝑁Org.4 = 284,
𝑁Org.5 = 337, and 𝑁Org.6 = 169).
𝜒2

df

Model
Organizations
Model 1 (default model)
Model 2 (regression paths and covariances
between latent variables constrained to be
equal across groups)
Model 3 (Model 2 and factor loadings
constrained to be equal across groups)

𝜒2 /df GFI CFI RMSEA SRMR

Δ𝜒2

342 1025.48 3.00 0.92 0.90

0.03

0.06

—

372 1072.89 2.88 0.92 0.90

0.03

0.06

47.41∗

417 1163.2 2.79 0.91 0.89

0.03

Δdf ΔCFI ΔRMSEA ΔSRMR
—

—

—

—

30 0.002

0.001

0.001

0.07 137.72∗∗∗ 75 0.009

0.002

0.006

Note. GFI = goodness-of-fit index; CFI = comparative fit index; RMSEA = root mean square error of approximation; and SRMR = standardized root mean
square residual.
∗
𝑝 < 0.05, ∗∗ 𝑝 < 0.01, and ∗∗∗ 𝑝 < 0.001.

Table 4: Fit statistics for multigroup analyses and invariance tests across gender (𝑁male = 1,200, 𝑁female = 651).
Model

df

𝜒2

𝜒2 /df GFI CFI RMSEA SRMR

Organizations
114 790.06 6.93 0.94 0.90
Model 1 (default model)
Model 2 (regression paths and covariances
between latent variables constrained to be 120 799.47 6.66 0.94 0.90
equal across groups)
Model 3 (Model 2 and factor loadings
129 822.26 6.37 0.94 0.90
constrained to be equal across groups)

Δ𝜒2

Δdf ΔCFI ΔRMSEA ΔSRMR

0.06

0.06

—

—

—

—

—

0.05

0.06

9.41
(𝑝 = 0.152)

6

0.001

0.004

0.001

0.05

0.05

32.20∗∗

15 0.003

0.003

0.000

Note. GFI = goodness-of-fit index; CFI = comparative fit index; RMSEA = root mean square error of approximation; and SRMR = standardized root mean
square residual.
∗
𝑝 < 0.05, ∗∗ 𝑝 < 0.01, and ∗∗∗ 𝑝 < 0.001.

Table 5: Fit statistics for multigroup analyses and invariance tests across job position (𝑁managers = 600, 𝑁employees = 1,250).
Model

df

𝜒2

𝜒2 /df GFI CFI RMSEA SRMR

Organizations
114 770.41 6.758 0.94 0.90
Model 1 (default model)
Model 2 (regression paths and covariances
between latent variables constrained to be 120 774.79 6.457 0.94 0.90
equal across groups)
Model 3 (Model 2 and factor loadings
129 792.065 6.14 0.94 0.90
constrained to be equal across groups)

Δ𝜒2

Δdf ΔCFI ΔRMSEA ΔSRMR

0.06

0.06

—

—

—

—

—

0.05

0.06

4.38
(𝑝 = 0.625)

6

0.001

0.002

0.000

0.05

0.06

21.655
(𝑝 = 0.117)

15 0.001

0.003

0.004

Note. GFI = goodness-of-fit index; CFI = comparative fit index; RMSEA = root mean square error of approximation; and SRMR = standardized root mean
square residual.
∗
𝑝 < 0.05, ∗∗ 𝑝 < 0.01, and ∗∗∗ 𝑝 < 0.001.

Second, there is a strong and significant negative cross-link
between job resources and negative health, and, third, there
is a negative, even though not particularly strong, relationship
between negative and positive health. These results also
correspond with findings from other studies using the JD-R
model as a theoretical framework [8, 45].

Furthermore, results showed that the regression weight
of the path from job demands to negative health is weaker
than that of the path from job resources to positive health.
This difference might be explained by the fact that the positive
health indicators are closer to the working situation whereas
negative health indicators such as insomnia or psychosomatic
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Table 6: Fit statistics for multigroup analyses and invariance tests across time (𝑁𝑡1 = 1,858, 𝑁𝑡2 = 1,913, and 𝑁𝑡3 = 1,754).
𝜒2

df

Model
Organizations
Model 1 (default model)
Model 2 (regression paths and covariances
between latent variables constrained to be
equal across groups)
Model 3 (Model 2 and factor loadings
constrained to be equal across groups)

𝜒2 /df GFI CFI RMSEA SRMR

Δ𝜒2

414 3147.67 7.60 0.94 0.93

0.04

0.05

—

432 3178.18 7.36 0.94 0.93

0.03

0.06

30.51∗

456 3220.44 7.06 0.94 0.92

0.03

Δdf ΔCFI ΔRMSEA ΔSRMR
—

—

—

—

16 0.000

0.001

0.004

0.05 72.77∗∗∗ 42 0.000

0.002

0.002

Note. GFI = goodness-of-fit index; CFI = comparative fit index; RMSEA = root mean square error of approximation; and SRMR = standardized root mean
square residual.
∗
𝑝 < 0.05, ∗∗ 𝑝 < 0.01, and ∗∗∗ 𝑝 < 0.001.
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Figure 1: Standardized path coefficients of the final model in the whole sample (𝑁 = 1,851).

disorders are more general and influenced by many factors
apart from work characteristics (see below). As regards our
final goal, namely, to develop a model that included measures
of both positive and negative health, the available health
indicators were limited in various ways. With the exemption
of work-related exhaustion, negative health was assessed in
a general way by looking at insomnia and psychosomatic
disorders, which are only partially influenced by the work
situation. On the other hand, positive health was mainly

assessed by work-related measures, which plausibly showed
stronger relationships with job characteristics (instead of
global indicators such as life satisfaction). In the future,
negative and positive health should be assessed equally workspecific or generic to produce more comparable results for
the pathogenic and the salutogenic process of the JD-R
health model. Specifically, either a narrower study should
be undertaken on the side of negative health (i.e., more
work-related) or a broader one on the side of positive health
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(i.e., less work-related). The latter approach could have the
advantage of showing the general significance and public
health relevance of job characteristics and their beneficial and
adverse combination, respectively.
Moreover, the measurement of work characteristics and
health was based on self-reported data, which increases the
possibility that the relationships between job demands and
job resources as well as between negative and positive health
could be due to common method variance. Despite the lack
of method variance found, there still remains the possibility
that this effect may differ across models. Therefore, future
research efforts need to consider using multiple methods and
measures to eliminate the effect of this potential bias.
Even though we tested time invariance using three times
of measurement, this study is cross-sectional. Longitudinal
studies with specific research questions and explicit hypotheses concerning change over time would complement the
insights of this study [25].
Another limitation concerns the process how we identified the indicators of job demands, job resources, and
negative and positive health. This process was explorative
and its systematic should be improved, for example, via professional judges or raters instead of consultants.
A third limitation is the lack of a positive impression
scale included in the questionnaire in order to exclude that
participants answered in a way that will be viewed positively
by others which might have biased the results [46].
Fourth, emerging issues (such as stress caused by the
economic crisis Europe is still facing) were not captured. It
would be very interesting to include such highly relevant
concepts in a follow-up study.
Moreover, in this study, we only focused on job demands
and job resources as predictors of health even though it
would be interesting to investigate the role of individual
characteristics such as personal resources in our model [47].
More studies are needed to reveal the influence of personal
resources such as self-efficacy or resilience on the interplay
between job characteristics and health.
Finally, in order not only to control for the different organizations but also to specifically investigate the influence the
organizational context might have on the variables included
in our model as well as the relationships between them,
further studies applying a multilevel approach will be needed.

model as a contribution to the integration of indicatorfocused, evidence-based risk (and resource) assessments
within comprehensive frameworks, as was called for by
Clausen et al. [48]. We aimed to make the JD-R model
comprehensible and useful to researchers with biomedical
training by showing that its logic can be expanded from the
original health impairment as well as motivational processes
to simultaneously study pathogenic and salutogenic health
development processes at work. At the same time, the
study aimed to show for the first time that this model—
operationalized with a manageable number of validated
indicators—is stable over time and applicable to diverse
economic sectors and professional groups. Therefore, this
model is highly useful to show to a broader community
who is concerned with public health issues how healthrelated good psychosocial working conditions are. Moreover,
the findings of this study not only showed the relevance
of this topic but also can indicate which issues should be
addressed when implementing successful population-based
public health interventions in the working population.

7. Conclusions and Contributions
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The present study made a step towards an expanded JDR health model tested with a common set of indicators of
job demands and job resources predicting a broad concept
of health, including physical, mental, and social health. It
contributes to the current research on job characteristics and
employees’ health by expanding the JD-R model towards
a pathogenic and salutogenic path with both negative and
positive health outcomes. Building on the JD-R model and on
a broad data set with three times of measurement, the present
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and a data-driven, inductive approach for the selection of
common indicators. We regard our generalized JD-R health

Conflict of Interests
The authors declare that there is no conflict of interests
regarding the publication of this paper.

Authors’ Contribution
Rebecca Brauchli and Gregor J. Jenny contributed equivalently to the paper.

Acknowledgments
The project “SWiNG” (Stress Management—Effectiveness
and Benefit of Workplace Health Promotion) was launched
and financed by Health Promotion Switzerland and the
Swiss Assurance Association. The selection of evidencebased scales for the online survey (“S-Tool”) was conducted by the University of Bern (Chair Professor N. Semmer) in collaboration with stress management consultants
and Health Promotion Switzerland (for more details, see
https://www.s-tool.ch/).

References

BioMed Research International
[5] J. Siegrist, “Adverse health effects of high-effort/low-reward
conditions,” Journal of Occupational Health Psychology, vol. 1,
no. 1, pp. 27–41, 1996.
[6] A. B. Bakker and E. Demerouti, “The Job Demands-Resources
model: state of the art,” Journal of Managerial Psychology, vol.
22, no. 3, pp. 309–328, 2007.
[7] E. Demerouti, A. B. Bakker, F. Nachreiner, and W. B. Schaufeli,
“The job demands-resources model of burnout,” Journal of
Applied Psychology, vol. 86, no. 3, pp. 499–512, 2001.
[8] W. B. Schaufeli and A. B. Bakker, “Job demands, job resources,
and their relationship with burnout and engagement: a multisample study,” Journal of Organizational Behavior, vol. 25, no. 3,
pp. 293–315, 2004.
[9] A. B. Bakker, E. Demerouti, and W. S. Schaufeli, “Dual processes
at work in a call centre: an application of the job demandsresources model,” European Journal of Work and Organizational
Psychology, vol. 12, no. 4, pp. 393–417, 2003.
[10] A. B. Barker and S. A. E. Geurts, “Toward a dual-process model
of work-home interference,” Work and Occupations, vol. 31, no.
3, pp. 345–366, 2004.
[11] Q. Hu, W. B. Schaufeli, and T. W. Taris, “The job demandsresources model: an analysis of additive and joint effects of
demands and resources,” Journal of Vocational Behavior, vol. 79,
no. 1, pp. 181–190, 2011.
[12] J. J. Hakanen, A. B. Bakker, and W. B. Schaufeli, “Burnout
and work engagement among teachers,” Journal of School
Psychology, vol. 43, no. 6, pp. 495–513, 2006.
[13] C. Korunka, B. Kubicek, W. B. Schaufeli, and P. Hoonakker,
“Work engagement and burnout: testing the robustness of the
job demands-resources model,” Journal of Positive Psychology,
vol. 4, no. 3, pp. 243–255, 2009.
[14] S. Llorens, W. Schaufeli, A. Bakker, and M. Salanova, “Does a
positive gain spiral of resources, efficacy beliefs and engagement
exist?” Computers in Human Behavior, vol. 23, no. 1, pp. 825–
841, 2007.
[15] W. B. Schaufeli and T. W. Taris, “A critical review of the job
demands-resources model: implications for improving work
and health,” in Bridging Occupational, Organizational and Public Health, pp. 43–68, Springer, Amsterdam, The Netherlands,
2014.
[16] A. Antonovsky, Unraveling the Mystery of Health, Jossey-Bass,
San Francisco, Calif, USA, 1987.
[17] G. Bauer, J. K. Davies, and J. Pelikan, “The EUHPID Health
Development Model for the classification of public health
indicators,” Health Promotion International, vol. 21, no. 2, pp.
153–159, 2006.
[18] A. Antonovsky, Health, Stress, and Coping, Jossey-Bass, San
Francisco, Calif, USA, 1979.
[19] J. J. Hakanen, R. Perhoniemi, and S. Toppinen-Tanner, “Positive
gain spirals at work: from job resources to work engagement,
personal initiative and work-unit innovativeness,” Journal of
Vocational Behavior, vol. 73, no. 1, pp. 78–91, 2008.
[20] E. Ouweneel, P. M. Le Blanc, W. B. Schaufeli, and C. I. van Wijhe,
“Good morning, good day: a diary study on positive emotions,
hope, and work engagement,” Human Relations, vol. 65, no. 9,
pp. 1129–1154, 2012.
[21] World Health Organization, Constitution of the World Health
Organization, World Health Organization, Geneva, Switzerland, 1946.
[22] M. E. P. Seligman, “Positive health,” Applied Psychology, vol. 57,
no. 1, pp. 3–18, 2008.

11
[23] M. Jahoda, Current Concepts of Positive Mental Health, Basic
Books, New York, NY, USA, 1958.
[24] C. L. M. Keyes, “Promoting and protecting mental health as
flourishing: a complementary strategy for improving national
mental health,” The American Psychologist, vol. 62, no. 2, pp. 95–
108, 2007.
[25] R. Brauchli, W. B. Schaufeli, G. J. Jenny, D. Füllemann, and G. F.
Bauer, “Disentangling stability and change in job resources, job
demands, and employee well-being—a three-wave study on the
job-demands resources model,” Journal of Vocational Behavior,
vol. 83, no. 2, pp. 117–129, 2013.
[26] N. K. Semmer, D. Zapf, and H. Dunckel, Assessing Stress at
Work: A Framework and an Instrument, Office for Official
Publications of the European Communities, Luxembourg, Luxembourg, 1995.
[27] I. Udris and M. Rimann, “SAA and SALSA: two questionnaires
on the subjective analysis of work,” in Handbook of Psychological
Work Analyisis Techniques. A Practice Oriented Overview, pp.
397–419, vdf Hochschulverlag, 1999.
[28] J. A. Colquitt, “On the dimensionality of organizational justice:
a construct validation of a measure,” Journal of Applied Psychology, vol. 86, no. 3, pp. 386–400, 2001.
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To facilitate evaluation of complex, organisational health interventions (OHIs), this paper aims at developing a context, process, and
outcome (CPO) evaluation model. It builds on previous model developments in the field and advances them by clearly defining and
relating generic evaluation categories for OHIs. Context is defined as the underlying frame that influences and is influenced by an
OHI. It is further differentiated into the omnibus and discrete contexts. Process is differentiated into the implementation process, as
the time-limited enactment of the original intervention plan, and the change process of individual and collective dynamics triggered
by the implementation process. These processes lead to proximate, intermediate, and distal outcomes, as all results of the change
process that are meaningful for various stakeholders. Research questions that might guide the evaluation of an OHI according to
the CPO categories and a list of concrete themes/indicators and methods/sources applied within the evaluation of an OHI project
at a hospital in Switzerland illustrate the model’s applicability in structuring evaluations of complex OHIs. In conclusion, the model
supplies a common language and a shared mental model for improving communication between researchers and company members
and will improve the comparability and aggregation of evaluation study results.

1. Introduction
Recent years have seen a rise of work-related health interventions targeting the entire organisation as complex social
systems, thus referred to as organisational health interventions (OHIs) [1]. This paper refers to comprehensive
OHIs, which are usually comprised of a mix of individualdirected interventions targeting employee stress management
capacities and leadership behaviour combined with workdirected interventions, such as collective workshops targeting
working conditions and social relations. Such interventions
are portrayed as intricate change processes in complex social
systems where implementation and outcomes are never a
priori predictable [2, 3].
Currently available meta-analyses and reviews of evaluation studies reveal mixed results for the effectiveness of
comprehensive OHIs [4, 5]. Thus, systematic evaluations of
OHIs are considered to be ultimately needed, to understand
intended and unintended and desirable and undesirable
changes and moreover to pass on process and outcome

knowledge to other researchers and practitioners in the field
[2, 3, 6]. However, since OHIs vary in content, composition, context, targeted audience, and the desired outcomes
of change, it is difficult to develop generally applicable
evaluation principles [7]. A variety of different evaluation
approaches for OHIs have evolved, which either focus on
specific aspects of interventions to be evaluated or present
general rationales to be further specified and operationalized in regard to a specific project [2, 7, 8]. Additionally,
these approaches make use of a diverse terminology, all of
which provide a challenge for practitioners and intervention
researchers to integrate findings across studies and to select
an appropriate evaluation approach for their own intervention project.
So far, only a few researchers have published generic
models for the evaluation of complex OHIs. Some models
focus on one evaluation category such as process evaluation
[7], others are limited to special types of interventions such
as preventive occupational health and safety interventions
[9], and still others are rather applicable to single component
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interventions than to multicomponent interventions [10].
Many of them display context as the underlying frame of an
intervention but limit it to its hindering or facilitating role
[7, 8, 10]. Finally, most of the existing models and frameworks
[8, 9] classify effectiveness research/effect evaluation as an
autonomous phase after the intervention instead of considering it as a process of continuous observation and assessment
throughout the intervention.
All these models and frameworks demonstrate the considerable effort that has been made to standardise and
improve the evaluation of organisational health interventions. However, to make the results revealed by evaluations
of comprehensive interventions more comparable, a model
with clearly defined evaluation categories is needed. Such a
model has to be applicable to different intervention types, like
single component and multicomponent interventions, interventions that address psychosocial or physiological aspects,
and those that focus on the individual, the organisation, or
both. Thus, it must be general enough to cover all these
different intervention types but at the same time concrete
enough to distinguish between the context, process, and
outcome aspects at different organisational levels in different
interventions phases.
Furthermore, the model has to consider context not only
as a static and confounding factor that hinders or facilitates
the implementation process, but also as a transformable
and essential part of the intervention. The model should
also consider the outcome evaluation as a continuous process rather than as a particular, time-limited intervention
phase. Moreover, it should be accompanied by examples and
research questions that help intervention researchers conduct
context, process, and outcome evaluations.
All of the aforementioned models and frameworks only
partially meet these needs. Thus, this paper aims at developing a model defining and relating generic evaluation
categories for OHIs. First, we develop, define, and relate
the generic categories and subcategories of the model. Second, concepts to specify the main categories for developing
measurable indicators are compiled, considering different
intervention approaches and principles from the literature.
Third, research questions that might guide the evaluation
of an OHI according to the CPO categories and a list
of concrete themes/indicators and methods/sources applied
within the evaluation of an OHI at a hospital in Switzerland
illustrate the model’s applicability in structuring evaluations
of comprehensive OHIs.

2. Overview of the Model
The present model differentiates between the three categories
context, process, and outcome evaluation of organisational
health interventions and is thus labelled CPO evaluation
model (see Figure 1). Context is seen as the underlying
frame within an organisational health intervention is implemented, change occurs, and outcomes emerge. We further
distinguish between the omnibus context which refers to
the general intervention and implementation setting and the
discrete context which refers to specific situational variables.
In regard to the category of process, two subcategories
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are differentiated: the implementation process as the timelimited enactment of all steps and elements of the original
intervention plan and the triggered change process as all the
intended and unintended and observable and nonobservable
mechanisms of alteration in the intervention context. This
leads to outcomes, defined as all results of the change process observable and measurable in the intervention context.
According to the phase of the change process, alterations
of proximate, intermediate, and long-term outcomes can be
distinguished.
Another important aspect of the model is its grid of
phases and levels applied to these categories and subcategories. Whereas phases refer to temporal distinctions within
the implementation process and its discrete context (preparation, action cycle, and appropriation), the levels refer to hierarchical aspects of the context and the intended intervention
outcomes, spanning from the individual to the organisation.
The following description starts with this overlaying grid of
phases and levels and then proceeds to the categories and
subcategories of context, process, and outcome.

3. Intervention Phases and Levels
3.1. Intervention Phases. OHIs usually consist of several
elements such as participatory workshops, survey feedbacks,
and information events. These planned intervention elements
are comprised within overall intervention architecture, that
is, the combination and sequence of intervention elements.
Furthermore, intervention planning and evaluation concepts
usually distinguish between three and five intervention
phases [8, 9, 11–13]. They share in common the notion that
an analysis is needed before actions can be planned and
implemented. To reduce complexity, the CPO evaluation
model proposes three intervention phases: the preparation
phase, the action cycle phase, and the appropriation phase.
The first, so-called preparation phase comprises all activities needed to fit the intervention to the specific context
and to obtain the commitment of the organisation for the
following phases. This includes, for example, presentations
and workshops with decision makers, a qualitative analysis
of the intervention context, the planning of the intervention
architecture (who is involved, when, and how in the OHI),
the establishment of a steering group, and project leader.
The second phase is referred to as the action cycle
phase that comprises all activities needed to trigger a change
process that will improve organisational health on a broad
scale. It encompasses the subphases analysis, action planning, enactment, and monitoring. Analysis, for example,
an organisation-wide stress assessment, is considered part
of the action cycle phase as it not only serves to generate
information but also is an active intervention element since
its mere implementation might trigger small changes, such
as increased awareness, readiness for change, or sensibility
for stressful issues [11]. It should be noted that we use
the term enactment to replace the commonly used term
implementation [8, 9, 12], as the activities in the preparation
phase and the final appropriation phase should also be
considered as part of the implementation process.
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Figure 1: The context, process, and outcome (CPO) evaluation model. O: organisation; G: group; L: leader; I: individual.

The third phase is named appropriation phase and
comprises all activities needed to ensure the continuation,
advancement, and diffusion of the change process triggered
by the previous two phases. This phase refers to the period
when intervention implementers and researchers usually
have left the organisation. At that time, capacities for selfoptimization have been built up and the organisation and its
members have to take over the responsibility for the continuation of the triggered change processes, for example, in the
form of continued, repeated action cycles and optimisation
processes. As appropriation is a precondition for achieving
sustaining long-term effects, we consider it a crucial element
of any OHI evaluation.
3.2. Intervention Levels. OHI aims to impact different levels
of an organisation, often referred to as combined, individualorganisational or multilevel interventions [14]. In this regard,
the CPO evaluation model distinguishes the levels of individuals/leaders and groups/organisation (cf. the IGLO-levels
by Nielsen and colleagues [15]). Thus, outcome evaluation
should be conducted in consideration of these levels in order
to make differentiated statements concerning the effectiveness of an intervention. This differentiation is also important
for the evaluation of the intervention context, where different
levels can be of importance during different phases. For
example, during the preparation phase, organisational level
factors such as strategic goals in regard to employee health
are of particular importance; during the action cycle phase,
leadership level factors such as line manager attitudes are crucial; during the appropriation phase, group level factors such
as team climate and capacities for continued optimisation are
relevant.

4. The Main Categories and
Subcategories of the Model
4.1. Context. For a long time, researchers have considered
context to be crucial for understanding the causes of success

and failure of interventions [16]. Context is often considered
as a process indicator [16–18], but in recent years, the perceived importance of and the attention to contextual issues
have increased. Slowly but surely, context has dissociated
itself from process issues, becoming an autonomous and
meaningful factor in intervention research [19]. Research
findings demonstrate that context is a very complex and
intervention-specific factor [20] and that its effects can vary
from subtle to powerful [21]. For instance, it might occur
that an intervention aiming to improve individual resources
is implemented in two teams of different sizes, and outcome
evaluation may reveal the intervention to be effective in the
smaller team while ineffective in the larger team. In the case
that evaluators ignore further contextual aspects, they might
conclude that the intervention works only in small teams.
However, a more differentiated context evaluation might
reveal that the line manager of the smaller team strongly
supported the intervention while the line manager of the
larger team tended to be critical of the intervention. This
shows that neglect of contextual aspects could lead to fundamental fallacies concerning the effectiveness of interventions.
Accordingly, the concept of context is broadly discussed
in OHI research [2] and more broadly in organisational
behaviour [21–23]. Various researchers treat context as an
unspecific setting parameter that concerns environmental
and situational aspects and limit its conceptualization to its
facilitating and hindering functions [7, 18, 21]. Moreover, the
context of an intervention is often considered as an undesired,
uncontrollable, and unmanageable constraint that could be
neither predicted nor controlled. For instance, Kompier and
Kristensen [24] state that “interventions always take place
in context, and that this context is not under control of
scientists.”
The conceptualisation of context in the CPO evaluation
model follows a taxonomy proposed by Bauer and Jenny
[1] (in reference to human resource management practices
distinguished by Delery and Doty [25]): “. . . the organization
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as the context of [organisational health] interventions might
be considered for selecting and targeting the intervention
[universalistic approach], for adapting the intervention to
this context [contingency approach], or as the final target and
actor of change [configurational approach].” Considering this
reciprocal, transformational relationship between context
and intervention, the CPO evaluation model defines context
as the underlying frame that influences and is influenced
by an organisational health intervention. As such, context
is more than a static, nonchangeable boundary condition;
it is a malleable riverbed directing the river of change and
simultaneously being shaped by the river. When we consider
context as a static boundary condition, we must accept the
critical line manager in the above example as a nonchangeable
hindering factor and run the risk of implementation failure.
When we, on the other hand, consider context as an alterable
condition, we can initially adapt the intervention (river) to
the critical line manager (river bed) by assigning him/her
a specific role, for example, by explicitly representing the
critical perspective in the steering committee of the project.
By this active involvement, his/her critical position might
be transformed into one of constructive support of the
intervention.
4.1.1. Omnibus and Discrete Context. The CPO evaluation
model distinguishes the omnibus context and the discrete
context, as recommended by Johns [21]. The omnibus context describes the general intervention and implementation
setting: occupation (who), location (where), time (when),
and rationale (why), whereas the discrete context refers
to “specific situational variables that influence behaviour
directly or moderate relationships between variables” [21].
According to Johns [21], specific situational variables may
comprise task aspects (autonomy, uncertainty, accountability, resources, etc.), social aspects (social density, structure,
influence, etc.), and physical aspects (temperature, light, built
environment, decor, etc.). Relating to OHI, the omnibus
context describes the overall setting in which the OHI takes
place independently of the three intervention phases. For
instance, it may occur that an intervention at the teamlevel leads to positive changes in team climate, but these
changes do not become apparent because of interfering effects
triggered by another project that is implemented at the same
time (e.g., introduction of shift work). In this case, if evaluators ignore contextual aspects, such as conflicting projects,
they might conclude that the team-level intervention was
ineffective; however, it actually had positive effects that were
superimposed by another project.
The discrete context refers to specific individual, leader,
group, and organisational (IGLO) aspects directly relevant
to the implementation and change process. Randall and
colleagues [26] further distinguish between two temporal
kinds of context: the baseline preintervention context and the
context of activated intervention. The CPO evaluation model
considers this temporal differentiation by referring to the
three above-described phases. In the preparation phase, the
discrete context is often evaluated in regard to the question
of whether the organisation and its members are ready for
the next phase so that the implementation process can gain
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momentum and flow in the action cycle phase as described in
the scenario with the critical line manager (see Section 4.1). In
the action cycle phase, the discrete context is most commonly
evaluated in regard to the factors that, passively or actively,
hindered or promoted the flow of the implementation and
change process. In the appropriation phase, the discrete
context is evaluated in regard to aspects that will maintain
and further develop the induced changes or if they will be
reversed.
The differentiation between the two kinds of contexts is
important with respect to the extent to which the intervention
implementers can influence them. Often, aspects of the
omnibus context are hardly or not at all manipulable by
intervention implementers, for instance, economic developments. It is nevertheless important to monitor and record the
omnibus context for an understanding of the implementation
process and an interpretation of intervention outcomes. For
example, high dismissal rates caused by an economic crisis
(omnibus context) will lead to lower absolute participation
rates (implementation process) as a matter of course.
The discrete context, on the other hand, can be changed—
not easily, but easier than the omnibus context—and, thus,
should be considered as a target of change from the beginning. Due to the close proximity of the discrete context to the
implementation process, the discrete context (e.g., leaders’
and employees’ readiness for change) can have an immediate
and stronger influence on the implementation process than
the omnibus context.
4.2. Process. Referring to Bauer und Jenny [1], process covers
“both the implementation processes . . . and the intended
and unintended process of change triggered in organizations
and their employees, leading to alterations in . . .outcomes.”
Following this understanding, the CPO evaluation model
distinguishes between the implementation process and the
change process.
4.2.1. Implementation Process. The CPO evaluation model
defines the implementation process as the time-limited enactment of all steps and elements of the original intervention
plan. The intervention plan, or so-called overarching intervention architecture, concerns the combination and sequence
of single intervention elements that may vary in terms of
level (IGLO), target audience (e.g., aging workers and specific
departments), type (e.g., workshops, survey, presentations,
and practical lessons), implementer (internal or external
consultants), and so on. Further, the intervention elements
can be arranged in parallel (e.g., if they address different
target groups) or in a sequential order (e.g., if they build on
each other). There are a range of intervention architectures
for OHIs, which usually also incorporate a set of general
implementation principles to be followed during the process
(cf. Table 1). For example, during the preparation phase,
successful building of a strong coalition of project leaders,
defining goals, and raising awareness and commitment are
evaluated (all of which will be part of the subsequent discrete
context of the action cycle phase). During the action cycle
phase, it is evaluated if the sequence and linkage of the
intervention elements are implemented as planned, how
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Table 1: Possible concepts to specify the main CPO categories.

CPO category
Definition
Omnibus context
General intervention and
implementation setting

Discrete context
Specific individual, leader,
group, and organisational
(IGLO) aspects directly
relevant to the
implementation and change
process

Implementation process
Time-limited enactment of all
steps and elements of the
original intervention plan

Change process
All intended and unintended
individual and collective
dynamics triggered by the
implementation process,
leading to alterations in the
organisation and its members
Proximate outcomes
All results of the change
process that immediately arise

Intermediate outcomes
All results of the change
process with regard to factual
(job-related) and social
(people-related) processes

Distal outcomes
All higher-level results of the
change process that evolve
over time
Note. CPO: context, process, and outcome.

Selection of possible concepts in the intervention research literature
(for concrete indicator examples see corresponding references)
(i) Occupation (who), location (where), time (when), and rationale (why) [21]
(ii) Economic developments, regulatory/trade/economic policies, technological innovations, and
changing worker demographics and labour supply (external context [44])
(iii) Organizational restructuring, new quality and process management initiatives, alternative
employment arrangements, work/life/family programs and flexible work arrangements, and
changes in benefit and compensation systems (organizational context [44])
Leaders/individuals
(i) Line manager attitudes, employee readiness, and intervention history [20]
(ii) Readiness for/stages of change [45, 46]
(iii) Mental models of stakeholders [7, 8]
Groups/organisation
(i) Awareness of norms, diversity, early role clarification, manager availability, and constructive
conflicts [47]
(ii) Climate and culture, task attributes, social-relational aspects of work, worker roles, and career
development (work context [44])
(iii) Organisational resources, psychological resources, facilitating and obstructing elements of
the design, and organization and management of work [48]
(iv) Task characteristics, social characteristics, and physical characteristics [21]
Implementation of intervention elements
(i) Recruitment, reach (e.g., number of workshop participants), dose delivered (e.g., number of
workshops), dose received (e.g., engagement in workshops), fidelity of implementation as
planned, and participants attitudes to and satisfaction with the intervention [16, 17, 27, 30, 49, 50]
(ii) Participation in intervention decision, stakeholder appraisals of intervention plans and
activities, and observable and perceived exposure to intervention activities [48]
Implementation of intervention architecture
(i) Thorough diagnosis, definition of goals/vision, raising of shared problem awareness, building
of coalition of leaders and drivers, lively communication, good time management, professional
project organization and responsibilities, empowerment for self-optimisation, quick-wins and
motivation, process flexibility, monitoring and controlling, and anchoring of change (12 success
factors of change [51])
(ii) Multilevel collaboration, active support from managers, explication of tacit knowledge,
continuous evaluation and adjustment, visualisation of process and results, appointment of
facilitator, and defined project period [52]

(i) Diffusion, shared meaning making, social identity building, social comparison processes,
interpersonal influences, and social learning (psychosocial mechanisms of change [36])

(i) Minor structural and strategic modifications (e.g., adapted agendas, rules of communication,
and well-being checks [53])
(ii) Changes in attitudes, values, and knowledge [8]
(iii) Individual competencies and collective capacities for self-optimisation in teams [54]
(i) Demand-control-support [55]
(ii) Effort-reward-Imbalance [56]
(iii) Job demands and resources [57] and ratio of resources and demands [58]
(iv) Team climate [59]
(v) Healthy organizational resources and practices: task resources, social resources, and healthy
practices (HERO model [60])
(vi) Collective general resistance resources [61]
(vii) Work-related sense of coherence [62]
(i) General health, mental health, and vitality (health and well-being scales of the COPSOQ
Questionnaire [63])
(ii) Healthy employees: efficacy beliefs, trust, positive emotions, resilience, and work
engagement/healthy organizational outcomes: organizational commitment, high performance,
customer loyalty/satisfaction, and corporate social responsibility (HERO model [60])
(iii) Individual and collective sense of coherence [64]

6

BioMed Research International

Preparation
phase

Action cycle
phase

Appropriation
phase

Implementation process
What is done to fit the
intervention to the
discrete context and
prepare IGLOs for the
action cycle phase?

Is the intervention
implemented as planned and
perceived as favourable by
IGLOs?

What are IGLOs doing
to maintain and further
develop the triggered
changes?

Discrete context
Are IGLOs ready for the
action cycle phase?

Do IGLOs facilitate/hinder the
implementation process?

Are IGLOs capable of
maintaining and further
developing the triggered
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Figure 2: The main questions for evaluating the implementation process and the discrete context with regard to the three intervention phases
proposed by the CPO model. IGLO: individual, group, leader, and organisation.

employees, managers, and other stakeholders perceive the
implementation process, and if the intervention successfully
shapes a favourable discrete context for the appropriation
phase. The latter means that capacities for self-optimisation
are built up so that the organisation and its members are
capable and willing to further develop the triggers of change
processes autonomously. In the case of formative evaluation
assignments, the progress of implementation is monitored
continuously in order to make adjustments to the original
intervention plan if necessary. In the appropriation phase,
it is evaluated whether and how the further development,
maintenance, and sustainability of the intervention effects are
ensured.
For the evaluation of the implementation of single intervention elements, many researchers focus on quantitative
indicators such as reach [27] or dose received [17]. But
qualitative implementation indicators are also applied [28].
Commonly, researchers apply measures capturing the perceived quality of an intervention element [29, 30], which
has proven to be an important factor when doing process
evaluation [17, 30]. However, more research is needed on
which indicators concerning the implementation of intervention elements are useful and how the appraisal of particular
intervention elements influences the overall impact of an
intervention.
Distinction between aspects of the implementation process and the discrete context is sometimes difficult; thus, in
the past, it has often been ignored. Figure 2 illustrates the
main questions for evaluating the implementation process
and the discrete context with regard to the three intervention
phases.
4.2.2. Change Process. The CPO evaluation model defines the
change process as all intended and unintended individual and
collective dynamics triggered by the implementation process,

leading to alterations in the organisation and its members.
Thus, the change process potentially involves all levels of the
intervention context from the individual to the organisation
(and their environments). As a current overview of OHI
approaches shows [1], change processes include, for example,
individual and organisational learning, social processes, taking over others’ perspectives, realisation of jointly developed
action plans for improving work, organisational structure,
and strategy.
Regarding the timeline of change, the CPO evaluation
model is based on the assumption that the implementation
and change processes in OHIs are initiated with the beginning
of the preparation phase. During the action cycle phase and
the appropriation phase, the change process gains drive and
develops its intended dynamics. This is illustrated in Figure 1
by the increasing colour density of the change process arrow.
Furthermore, the arrow suggests that the change process does
not end with the appropriation phase. The implementation
process should trigger changes in the everyday processes
and structures in organisations leading to short- and longterm outcomes of interest. Due to the multilevel nature of
OHIs, change can spread beyond the single topics (e.g.,
coping with stress, transformative leadership, and teamwork)
or particular target audiences (e.g., single divisions and risk
groups) initially addressed by the intervention [31]—leading
to unforeseen desirable or undesirable side effects.
Evaluation of the change process can help to reveal what
changes were triggered on which level by the implementation
process and thus help to better understand the mechanisms of change. There is a lot of research on the different
types of change. Authors discuss whether change should be
considered as episodic or continuous [32], exceptional or
natural [33], but when it comes to the assessment of change,
most researchers focus on aspects of the discrete context
that influence or shape the change process in a hindering
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or facilitating way [34, 35]. As the change process is very
complex and only partly observable, it still remains as a
kind of black box. In practice, intervention implementers
usually compare baseline and follow-up measures of outcome
variables in order to make induced individual and organisational changes visible. Research on valid change process
indicators is still scarce, but the psychosocial mechanisms
of change described by Karanika-Murray and Biron [36]
demonstrate a promising approach to fill this gap (cf. Table 1).
They present “six psychosocial mechanisms that can explain
how an intervention can exert its impact on individuals
and workgroups: diffusion, sharing, identifying, comparing,
influencing and learning” [36]. Evaluating whether, how, and
to which extent these mechanisms have evolved, for example,
whether and how intervention effects at the individual level
have diffused throughout an entire team, might help to make
the change process more visible.
4.3. Outcomes. Outcome evaluation is mainly concerned
with what effects an intervention has had [37]. The CPO
evaluation model defines outcomes as all results of the
change process that are measurable and at the same time
meaningful for the organisation, its members, researchers,
and other stakeholders. The CPO model utilises the following
three outcome categories: proximate outcomes, intermediate
outcomes, and distal outcomes. These categories are based
on a trichotomy of outcomes commonly used in the public
health community [38–41]. As all outcomes manifest in
the intervention context, proximate, intermediate, and distal
outcomes can be further observed on all levels of individuals,
leaders, groups, and the organisation.
Proximate outcomes, often also labelled as immediate-,
initial- or short-term outcomes or first-level targets, refer, for
example, to individual skills and collective capacities needed
for the change process (i.e., as part of the discrete context) as
well as quick-wins in the form of minor but instant structural
changes. As such, they can be classified as results of the
change process that immediately arise.
Intermediate outcomes, often also labelled as mediumterm outcomes or second-level targets, comprise, for example, changes in job demands and resources with regard to
factual (job-related) processes such as work load or time pressure and social (people-related) processes such as leadership
behaviour or social support [42]. As such, we can define them
as results of the change process with regard to factual (jobrelated) and social (people-related) processes.
Distal outcomes refer to the distal objectives of the interventions such as improved individual health and increased
organisational performance, which often depend on change
in the intermediate outcomes. These outcomes are often
labelled as the overall objectives/goals or, simply, impacts, and
we, thus, define them as higher-level results of the change
process that evolve over time.
In the literature, most intervention process cycles end up
with the evaluation phase measuring the outcome, impact,
or effect of the intervention [8, 11, 12]. The CPO evaluation model assumes that changes in outcomes happen
continuously as a result of the change process induced by
the continuous implementation process; therefore the CPO
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model depicts evaluation of proximate, intermediate, and
distal outcomes in a separate box of the CPO model. Thus,
outcome evaluation should be considered not only as an
important intervention element where results of the change
process are fed back into the organisational system at the
end of the intervention, but also as a continuous observation
and assessment of change results accompanying the entire
implementation and change process, for example, by continuously measuring proximal outcomes to show successful
growth in these variables. In this regard, change in proximate
outcomes might already be visible after a project information
event (preparation phase) or after a particular intervention
element, such as a stress management workshop (action cycle
phase). Thus, collection and reflection of outcome data are
also parts of an intervention and can influence the change
process [11].

5. Practical Application of
the CPO Evaluation Model
5.1. Possible Concepts to Specify the Main CPO Categories.
The CPO model defines generic categories, which means
that they have to be further specified and operationalised
by concrete indicators for the purpose of measurement and
evaluation. Table 1 presents a variety of possible concepts and
related indicators for these generic categories of the CPO
model, considering different intervention approaches and
principles. The list is not exhaustive and is mainly compiled
on the basis of recent intervention and evaluation research in
occupational health psychology [1]. The concrete selection of
indicators will depend on the specific intervention theories
and logic; interest of stakeholders; and available resources
such as budget, time, and manpower. The concepts proposed
for evaluating the main CPO categories reveal considerable variance in specification, terminology, and objective—
although common themes emerge and could be condensed
in future work.
5.2. Practical Application of the CPO Model Using the Example
of an Evaluation of an OHI at a Hospital in Switzerland.
Table 1 presents a list of relatively general concepts to specify
the main CPO categories. In order to clarify how the theoretical concepts of the CPO categories can be translated
into practice and to show the practical application of the
CPO evaluation model in a more concrete way, Table 2
exemplarily illustrates the model’s use for the conceptualization of an OHI evaluation by an OHI project that
included 31 nursing divisions from a hospital in Switzerland
(see Acknowledgments) implemented between 2013 and
2015.
The data collection, data analyses, and the evaluation
report of this OHI were structured using the CPO logic. In
the first column of Table 2, research questions that might
guide the evaluation of an OHI along the CPO categories are
presented. The second and third columns show the applied
themes/indicators and methods/sources for each CPO category. To better understand the applied themes/indicators
and methods/sources, a brief overview of the project with
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Table 2: Evaluation of an organisational health intervention (OHI) with special focus on lean processes at a hospital in Switzerland.
CPO category and corresponding
research question

Omnibus context
In what kind of organisation (size,
structure, etc.) is the intervention
implemented?
How does the political, social, and
economic environment look like?

Discrete context
Are IGLOs ready for the action
cycle phase?
Do IGLOs facilitate/hinder the
implementation process?
Are IGLOs capable of maintaining
and further developing the
triggered changes?

Implementation process
What is done to fit the intervention
to the discrete context and prepare
IGLOs for the action cycle phase?
Is the intervention implemented as
planned and perceived as favourable
by IGLOs?
Are capacities for appropriation
built up? What are IGLOs doing to
maintain and further develop the
triggered changes?

Change process
Does the implementation trigger a
process of change?
How do the triggered changes
disseminate among IGLOs?
How do the triggered changes
evolve over time?
Proximate outcomes
Which effects arise immediately?
Intermediate outcomes
Which effects arise with regard to
factual (job-related) and social
(people-related) processes?
Distal outcomes
Which higher-level effects evolve
over time?

Themes/indicator
(i) General information on the hospital: location,
number of divisions and employees, hierarchical
structure, financing, and so forth
(ii) Specific information on nursing departments:
structure of nursing departments, types of nursing
professions, number and characteristics of nursing
personnel, and so forth
(iii) Current political and economic situation/changes
that are relevant for the nursing divisions
(iv) Previous intervention projects in the nursing
divisions
Leaders/individuals
(i) Project commitment and readiness for change
Groups/organisation
(i) Planned projects/alterations during the intervention
duration
(ii) Reasons for the intervention project
(iii) Provided resources (time and budget), stability of
project personnel, and information politics
(iv) Openness for novelty, communication culture, and
channels
Implementation of intervention elements
(i) Implementation of workshops
(a) Number of workshops
(b) Number of workshop participants
(c) Composition of participants
(d) Quality appraisals of workshop
(e) Outcome expectancies
(f) Satisfaction with measures (developed during the
workshop)
(g) Output of measures for improving the work
situation
(ii) Implementation of employee surveys
(a) Survey period
(b) Reach
Implementation of intervention architecture
(i) Open questions
(i) Transfer of workshop training and output to the
team: communication, actions of workshop
participants, and reactions of nonworkshop participants
(ii) Visibility of the implementation of measures to
nonworkshop participants
(iii) Dynamics triggered with regard to interpersonal
influences and social learning within the teams
(i) Changes concerning waste of resources, efficient use
of time, and collaboration
(i) Changes in the resource-demands-ratio
(ii) Changes in the interprofessional collaboration
(iii) Changes in team climate, work organisation, and
supervisor behaviour
(i) Positive psychosocial health (engagement and
satisfaction)
(ii) Negative psychosocial health (stress symptoms and
negative feelings)

Note. CPO: context, process, and outcome; IGLO: individual, group, leader, and organisation.

Methods/source

(i) Discussions with project
leaders/head of nursing divisions
(ii) Documentary analysis
(documents provided by the
hospital)

(i) Discussions with project
leaders/head of nursing divisions
(ii) Four focus group discussions

(i) Intervention planning chart
(ii) List of measures (developed
during the workshop)
(iii) Short questionnaires applied
at the second and fourth
workshop days
(iv) Participation rate in the
three-wave survey/information
on the team sizes given by the
team leaders
(v) Focus group discussions

(i) Focus group discussions

(i) Focus group discussions
(i) Three-wave survey
(ii) Focus group discussions

(i) Three-wave survey
(ii) Focus group discussions
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regard to the intervention’s architecture, goals, elements,
and evaluation instruments is presented in the following
paragraph.
The intervention focused on optimizing the working
processes in the nursing divisions with regard to lean principles (i.e., reducing waste and enhancing value), fostering
interdisciplinary collaboration between nursing and medical
staff, strengthening team climate within the divisions, and
improving the balance of resources and demands of the
nursing teams. A four-day workshop was implemented in
each division by the hospital’s internal process managers as
the main intervention component. A representative selection of employees participated in the workshop; workshop
participants consisted of registered nurses at all hierarchical
levels, including ward managers. The workshop was evaluated
using a paper-based evaluation questionnaire. To evaluate
the intervention as a whole, an online survey (comprising
items on resources, demands, team climate, work-life balance,
etc.) was applied three times at six-month intervals in each
division.
The evaluation had a waitlist control group design; that
is, the 31 nursing divisions were randomly assigned to either
an intervention (𝑛 = 16) or control group (𝑛 = 15). For
the intervention groups, the workshop took place four to
six weeks after the first online survey; for the control group,
the workshop took place four to six weeks after the second
online survey. Furthermore, four focus group discussions
were conducted at the end of the intervention project to
gather data on the implementation and change process as well
as on the discrete context. The focus group discussion participants were composed as follows: (1) workshop participants
who rated the intervention impact positive; (2) workshop
participants who rated the intervention impact negative; (3)
nonworkshop participants who rated the intervention impact
positive; and (4) nonworkshop participants who rated the
intervention impact negative.

6. Limitations
A thorough evaluation of all CPO categories and subcategories is a difficult endeavour requiring a lot of resources
and instruments. In many cases, it will not be possible to
evaluate all these aspects due to scarce resources or limited
access to information. Furthermore, it can be difficult to
specify the CPO categories and develop suitable indicators
due to the variety of possible concepts. However, the CPO
model at least offers an overview of which categories could
be evaluated and how these categories could be specified.
Depending on the particular intervention project, evaluators
can then consciously decide which of these categories should
be evaluated and to what extent. It can sometimes be
difficult to distinguish between aspects of the implementation process and the discrete context but the questions
displayed in Figure 2 may facilitate the distinction of these
two categories. The most arguable category of the CPO
model is the change process, as it still remains a kind of
black box. Consequently, more research is needed on how
to assess the change process. Furthermore, the CPO model
was only tested in two intervention projects so far. Use of
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the CPO model across diverse OHIs and evaluation studies
may produce a systematic evidence base, building on generic
categories for collecting and reporting data. This will help
researchers and practitioners to develop more effective and
sustainable interventions in the future. Finally, preexisting
concepts and indicators have to be tested and compared in
different intervention projects in future research in order to
identify the critical concepts and develop corresponding valid
indicators.

7. Conclusions
The CPO evaluation model provides a basis for structured
evaluation of combined OHIs in the field by combining
context, process, and outcome evaluation. It offers generic
evaluation categories and subcategories that are further
differentiated in terms of time and hierarchy and displayed
by a grid of intervention phases and organisational levels
that facilitates detecting changes at different times and levels.
Furthermore, it provides a clear taxonomy for a wide range
of possible concepts specifying the evaluation categories
and subcategories. Development, testing, and selection of
concrete indicators need to be realized in future research.
However, descriptions of the evaluation of the OHI project
at the hospital demonstrate how an evaluation guided and
structured by the CPO evaluation model might look. The
research questions presented in Table 2 will support intervention researchers in selecting appropriate indicators for a
particular intervention project.
In comparison to similar models, the CPO model uses a
clearly defined terminology for OHIs, which might facilitate
the development of a common language for improving both
communication between researchers and company members
and the comparability and aggregation of evaluation study
results.
Second, it distinguishes the implementation process from
the change process. This distinction is essential as it helps
differentiate between cause (i.e., the implementation process)
and effect (i.e., the triggered change process), which in turn
helps researchers and company members understand the
mechanics of change. Following Harachi and colleagues [43],
it also helps identify the possible causes of intervention
failure. In the first instance, the failure may be caused by
an implementation failure, which means “that the way the
intervention was implemented was incomplete or designed
in such a way that the intervention would have failed even
if the theory behind the intervention was correct” [7].
Alternatively, the theory/programme failure may be based
on false assumptions about how the implementation of the
intervention translates into desired outcomes through an
assumed change process, meaning “that the theory behind the
problem did not address the problem” [7].
Third, it assumes a reciprocal relationship between the
implementation process and the discrete context. By doing
so, it broadens the hitherto existing understanding of a static
context by defining it as a dynamic factor that needs to be
systematically considered and that can be transformed during
the intervention.
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Fourth, it considers outcome evaluation as the continuous observation and assessment of the change results
accompanying the entire intervention. Conducting an outcome evaluation continuously from the beginning will help
to better understand the dynamics of the change process and
to prevent evaluation results from being subject to hindsight
biases.
Overall, the CPO evaluation model can serve as a
shared mental model throughout the complex intervention
evaluation process by supporting organisational members,
project leaders, implementers, and evaluators in establishing
objectives, selecting possible evaluation concepts from OHI
literature, developing key indicators, gathering data, and
reporting evaluation results in a structured and succinct way.
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Introduction. There is an increasing body of literature relating musculoskeletal diseases to both job physical exposures and
psychosocial outcomes. Relationships between job physical exposure measures and psychosocial factors have not been well
examined or quantified. These exploratory analyses evaluate relationships between quantified exposures and psychosocial
outcomes. Methods. Individualized quantification of duration, repetition, and force and composite scores of the Strain Index (SI)
and the Threshold Limit Value for Hand Activity Level (TLV for HAL) were compared to 10 psychosocial measures. Relationships
and predicted probabilities were assessed using ordered logistic regression. Analyses were adjusted for age, BMI, and gender. Results
and Discussion. Among 1834 study participants there were multiple statistically significant relationships. In general, as duration,
repetition, and force increased, psychosocial factors worsened. However, general health and mental exhaustion improved with
increasing job exposures. Depression was most strongly associated with increased repetition, while physical exhaustion was most
strongly associated with increased force. SI and TLV for HAL were significantly related to multiple psychosocial factors. These
relationships persisted after adjustment for strong confounders. Conclusion. This study quantified multiple associations between
job physical exposures and occupational and nonoccupational psychosocial factors. Further research is needed to quantify the
impacts on occupational health outcomes.

1. Introduction
Upper extremity musculoskeletal disorders (UEMSDs) are
amongst the most prevalent and costly compensated disorders in worker’s compensation systems. In Washington
sate, work-related musculoskeletal disorders of the upper
extremity and spine occurring without discrete trauma have
been estimated to encompass 42.5% of compensable claims
and lost time claims, respectively [1]. The highest rates of
reported hand/wrist musculoskeletal disorders have been in
the construction and manufacturing industries [1, 2].
A study from Washington state using the North American
Industry Classification System (NAICS) with the Prevention

Index reported that, among the top 25 industries, the highest
median compensable costs per worker’s compensation claim
from 2002 to 2010 were in construction ranging from $11,280
to $30,101 [3]. Manufacturing costs per claim ranged from
$8,869 to $10,914. Median costs in the services sector ranged
from $5,687 to $10,053 [3].
Despite high prevalence rates, underreporting of injuries
is reportedly widespread in the US and France [4]. A recent
systematic analysis found that 90% of employers underreport
occupational injuries and illnesses in Washington state [5].
The strongest predictors of underreporting included operating multiple shifts and use of the data for supervisor or
respondent’s job performance.
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There have been reports investigating relationships
between psychosocial factors and work-related musculoskeletal disorders, many of which include low back and
neck pain [6–15]. These reports have detailed relationships between musculoskeletal outcomes and both workorganizational and personal psychosocial factors. Bongers et
al. reported that a range of job organizational factors were
related to both back pain and neck pain across the literature
[9]. Another study found that multiple work organizational
factors were associated with neck, shoulder, and low back
pain, with strongest associations found with neck pain [12].
Only a few studies have investigated relationships between
psychosocial factors and UEMSDS.
While there is increasing recognition of the importance
of psychosocial factors in occupational health and safety,
reports of psychosocial factors in relation to job physical
factors for UEMSDs are uncommon. The most commonly
reported associations are between surgical carpal tunnel
syndrome (CTS) patient’s disability and/or pain outcomes
with depression [16, 17], pain anxiety [18, 19], and catastrophization [20, 21]. Depression and pain anxiety, but not
neuroticism, are associated with worse upper extremity
function in UEMSD patients that include some CTS patients
[22]. However, whether the outcomes of surgical or medical
case series mirror those in populations of workers is largely
unknown.
Studies of association between psychosocial factors and
increased risk of UEMSDs are limited and provide conflicting
evidence. A prospective cohort study of CTS reported high
job strain and low social support reported CTS risks [23],
while a second report of the same cohort found mostly
negative results from analyses of workplace psychosocial
factors such as decision latitude [24]. One cross-sectional
study of workers found associations between CTS and both
job dissatisfaction and high job demands [25]. Another study
of workers with UEMSDs that included a minority of CTS
cases reported risks including low decision authority, high
psychological demand, and low supervisor support, although
job satisfaction and affective disorders were not reported
[26]. There was no relationship between hand symptoms
and job dissatisfaction in a study of hand therapists [27].
Job dissatisfaction and poorer physical health have been
associated with CTS in a case-control study [6]; however, a
prospective cohort study found no association between job
satisfaction and new UEMSDs [28]. A study among French
workers found job dissatisfaction to be weakly associated
with symptoms only CTS case definition in a cross-sectional
study without measured job exposure factors. That study
also found that low job control was associated with one of
two statistical models and psychological and psychosomatic
“problems” are associated with CTS [29].
In contrast with psychosocial factors, there is an increasing body of literature prospectively quantifying relationships between job physical measurements and carpal tunnel
syndrome [23, 24, 30–36], trigger digit [32], and lateral
epicondylalgia [37] using measurement tools such as the
American Conference of Governmental Industrial Hygienists
(ACGIH), Threshold Limit Value for Hand Activity Level
(TLV for HAL), and Strain Index (SI). In those studies,
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psychosocial factors have been largely treated as potential
confounders, without assessment of magnitude of relationships and/or potential interactions between job physical
exposures and psychosocial factors.
The objectives of this report are to perform exploratory
analyses for potential relationships between job physical
measures including (a) the TLV for HAL, (b) the SI, and (c)
measures of force and repetition, with the psychosocial factors of job satisfaction, coworker support, supervisor support,
physical exhaustion, mental exhaustion, anxiety, depressive
symptoms, and general health. The general hypothesis is that
increasing job physical exposures (e.g., higher force, higher
repetition) will be associated with worsening of psychosocial
responses.

2. Materials and Methods
This pooled study was approved by the Institutional Review
Boards of Washington State, University of WisconsinMilwaukee and the University of Utah. Detailed descriptions
of methods and data collection instruments used in this study
are available and have been previously published [31, 32, 37,
38]; thus, abbreviated methods follow.
This study includes workers recruited from 35 diverse
facilities representing 25 industries located in Illinois, Utah,
Washington, and Wisconsin. These employees performed
jobs in the manufacturing, food processing, healthcare,
and office sectors. All workers provided written, informed
consented prior to enrollment.
2.1. Psychosocial Factors and Demographic Data. Psychosocial factors and demographic data, including medical history,
were collected using electronic questionnaires. Body mass
indices were calculated from measured heights and weights.
All data were collected by trained researchers who were
blinded to the job physical exposures of the workers.
A total of 10 psychosocial measures were common
between all three research sites. These included (1) general
health compared to others, (2) depressive symptoms, (3)
physical exhaustion after work, (4) mental exhaustion after
work, (5) how well participants get along with coworkers,
(6) job satisfaction, (7) how well participants get along with
their closest or immediate supervisor, (8) degree to which
participants would recommend their job to others, (9) if
participants would take the job again, and (10) degree to
which participants feel that their employer cares about their
health and safety on the job. Responses were categorized
into 3 or 4 levels (Table 1). Questions 1, 2, and 10 were
adapted from the NIOSH Generic Job Stress Questionnaire
[39], and questions 6, 8, and 9 were adapted from the
Job Content Questionnaire [40]. The other questions were
developed by the research team for this study. While these
questions have been used in other studies [41–43], they have
not been validated. We were unable to include extensive
batteries of questions due to enrollment time limits and
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Table 1: Descriptive statistics for the pooled population and job
physical factors for the typical job on the right hand (𝑛 = 1834).
Age (years)
Female gender
Body mass index (kg/m2 )
Never smoke tobacco
Diabetes mellitus
Thyroid problems
Total duration (%)
Forceful duration (%)
Total exertions (per minute)
Forceful exertions (per minute)
Hand activity level rating
Overall force (Borg rating)
Peak force (Borg rating)
Strain Index
TLV for HAL

Mean ± SD or 𝑛 (%)
41.13 ± 11.34
1096 (59.8%)
28.67 ± 6.49
1104 (60.2%)
87 (4.7%)
114 (6.2%)
66.1 ± 22.4
40.5 ± 31.3
22.2 ± 16.7
13.8 ± 15.7
3.4 ± 1.9
2.3 ± 1.6
2.7 ± 1.7
6.7 ± 9.9
0.64 ± 0.63

Min–max
18.0–72.0
15.9–58.6

0–100
0–100
0–112.9
0–111.3
0–7.9
0–9
0–10
0.3–117.0
0.00–8.00

having participants excessively removed from production
jobs.
2.2. Job Physical Exposures. Individual data used to calculate
the TLV for HAL [44, 45] and SI [31, 44, 46] were collected by
trained ergonomics analysts who were blinded to symptoms
and health data. Job physical raw data included (a) videotapes
of tasks, (b) analyst peak hand force rating [47], (c) individual
task duration, and (d) length of work shift.
Videos were analyzed to extract data of analyst’s overall
force ratings, exertion durations, postures, and work speed.
Exertion, duration, and repetition were also assessed directly
from recorded video of multiple cycles of each participant’s
tasks. Expert ergonomists who were specifically trained and
standardized viewed each video and quantified individual
duration of exertions, repetition, and overall force ratings for
both hands of each worker for SI score calculations. Trained
ergonomics analysts took video recordings and provided
hand-specific peak force ratings (using the Borg CR-10 scale)
for each task performed by each worker. Video recordings
were later analyzed in laboratory to quantify (i) Borg CR10 force ratings for each sub-task, (ii) verbal anchor HAL
ratings [48], (iii) total frequency of exertion, (iv) frequency of
forceful exertions, (v) total percent duration of exertion, (vi)
percent duration of forceful exertions, and (vii) posture and
speed of work used to calculate SI scores. Forceful exertions
were defined as those rated as “light” or greater on the Borg
CR-10 scale (i.e., Borg CR-10 ≥ 2). Analysts were blinded to
the health and psychosocial status of the workers.
Exertion requirements measured included (i) verbal
anchor scale for HAL rating [45, 48], (ii) counts of efforts
per minute, and (iii) % duration of exertion [46]. Methods to
determine efforts per minute, % duration of exertion, work
speed, and posture were published previously [46].
2.3. SI and TLV for HAL Scoring and Components. TLV for
HAL and SI were calculated for each task that a worker

performed. TLV for HAL scores were calculated using the
ACGIH method as follows: Score = [Analyst Peak Force
Rating on Borg CR-10 Scale/(10 − HAL Rating)]. We treated
TLV for HAL score as a continuous variable. TLV for
HAL was also categorized using the ACGIH prescribed cutpoints: below the Action Limit (AL) (score < 0.56), between
the AL and Threshold Limit Value (TLV) (0.56 ≤ score ≤
0.78), and above the TLV (score > 0.78). Calculation of SI
scores followed prior published methods and incorporated
the analyst’s overall force rating, counts of efforts/min, %
duration of exertion, posture, work speed, and task duration
[46]. First, SI was treated as a continuous variable. Then, SI
score was categorized into low risk (SI ≤ 6.1) and high risk (SI
> 6.1) based on the most recent recommendation by Moore
et al. [49]. TLV for HAL and SI were calculated for each task
that a worker performed. TLV for HAL scores were calculated
as follows: Score = [Analyst Peak Force Rating on Borg CR10 Scale/(10 − HAL Rating)]. SI scores were calculated in the
manner described by Moore and Garg [46] using total efforts
per minute and total percent duration of exertion.
A large proportion of workers (𝑛 = 710, 38.7%)
performed multiple tasks as part of their job. We defined
“typical exposure” (i.e., exposure from the task the worker
performed for the largest percentage of a work shift) as being
representative of the worker’s daily exposure. For comparative
purposes we also explored the alternative techniques of “peak
exposure” (i.e., exposure from the most stressful task performed) and time-weighted-average (TWA) exposure from
all tasks performed during a work shift. Details of these job
physical exposure summarization techniques are described
elsewhere [31, 44].
2.4. Statistical Analyses. Ordered logistic regression was performed to assess the risk between worker physical exposures
and psychosocial factors. All analyses were performed using
SAS 9.4 software (Cary, NC). Statistical significance was at
𝑃 < 0.05. All models included age, gender, and body mass
index (BMI) as potential confounders.
For interpretive purposes, we also calculated predicted
probabilities of participants being in a given psychosocial
category per unit of meaningful change in a given job physical
exposure measure. Meaningful changes in physical exposure
were defined as 4 efforts per minute, 5% duration of exertion,
1 Borg CR-10 unit of force, 0.1 units of TLV for HAL score,
and 3 units of Strain Index score.
Analyses were treated as exploratory and thus no corrections were made to the models or results to account for
multiple comparisons.

3. Results and Discussion
A total of 1834 participants were included in this pooled
analysis. Most (59.8%) were female (see Table 1) with a mean
age of 41.1 years and mean BMI of 28.7 kg/m2 . Most (60.2%)
had never smoked tobacco and relatively few had been
diagnosed with diabetes mellitus (4.7%) or thyroid problems
(6.2%). Job physical exposure measures for the typical job
task were similar for both the left and right hands and
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thus only right hand data and results are reported (Table 1).
Frequency and percentage of the 10 psychosocial questions
assessed show reasonable distribution across this pooled
sample of workers (Table 2).
Several associations between quantified job physical
exposures and psychosocial factors were identified (Table 3).
Similarly, there were strong associations between age, gender,
and BMI and all psychosocial measures except willingness
to take the job again and recommending the job to others.
Both the TLV for HAL and the Strain Index were associated
with job satisfaction, supervisor support, whether a worker
would recommend the job to someone else and how likely the
worker would be to take the job again (𝑃 ≤ 0.05). The TLV
for HAL additionally was associated with physical exhaustion
after work and whether the employer was thought to care
about the worker’s health and safety on the job (𝑃 ≤ 0.01).
The only psychosocial factor associated with the Strain Index
but not the TLV for HAL was mental exhaustion after work
(𝑃 ≤ 0.01). Neither model showed association with general
health status, feelings of depression, or supervisor support
(𝑃 > 0.17). Other measures of physical exposure similarly
showed broad association with multiple psychosocial factors.
In general, peak force and forceful duration were more
strongly associated with more psychosocial outcomes than
other exposure measures. Forceful duration of exertion was
associated with (𝑃 ≤ 0.05) or tending towards association
with (𝑃 ≤ 0.20) all psychosocial outcomes.
The directionality of most of the relationships between
physical exposure and psychosocial outcomes was as hypothesized, where an increase in job physical exposure measure
(e.g., higher force, higher repetition, and higher duration of
exertion) was associated with a worsening of psychosocial
response (e.g., more physical exhaustion, less job satisfaction,
and less likely to take this job again). Exceptions were for
general health and mental exhaustion where increasing job
physical exposures tended to be associated with better psychosocial responses (e.g., better general health, less mental
exhaustion).
For comparative purposes, analyses were performed
evaluating relationships between both peak and TWA job
physical exposure summarization techniques and the results
were essentially identical to typical job physical exposure
measures (data not shown).
Figure 1 represents estimates in change of likelihood for a
worker of mean age and BMI to be in a worse psychosocial
category per unit increase in job physical exposure measure
for the typical job as compared to the probability in the
best psychosocial category. This figure demonstrates both
directionality and magnitude of the relationships between
SI or TLV for HAL and psychosocial factors. For example,
consider TLV for HAL rated exposure and reporting being
physically exhausted; for each 0.1 units increase in TLV for
HAL there is a 0.17% increased probability that an average
worker will report seldom being exhausted, 0.41% increased
probability they will report often being physically exhausted,
and 0.15% increased probability they are reporting always
being exhausted as compared to those reporting never being
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Table 2: Descriptive statistics for the psychosocial factors for the
pooled population.
How is your general health compared to
people your own age
1 better
2
3
4 worse
How often do you feel down, blue, or
depressed
1 never
2
3
4 always
Physically exhausted after work
1 never
2
3
4 always
Mentally exhausted after work
1 never
2
3
4 always
Get along with your coworkers
1 always/often
2
3 hardly ever/never
Job satisfaction
1 satisfied
2
3 dissatisfied
How often does your supervisor
demonstrate appreciation for the work
you do
1 always
2
3 never
How likely would you recommend your
job to someone else
1 strongly recommend
2
3
4 not recommend
How likely would you take this job again
1 very likely
2
3
4 unlikely
My employer cares about my health and
safety on the job
1 strongly agree
2
3
4 strongly disagree

263 (14.3%)
631 (34.1%)
743 (40.5%)
197 (10.7%)

505 (27.5%)
1028 (56.1%)
269 (14.7%)
32 (1.7%)
212 (11.6%)
873 (47.6%)
562 (30.6%)
187 (10.2%)
474 (25.9%)
882 (48.1%)
397 (21.7%)
81 (4.4%)
947 (51.6%)
745 (40.6%)
142 (7.7%)
521 (28.4%)
941 (51.3%)
372 (20.3%)

1207 (65.8%)
527 (28.7%)
100 (5.5%)

278 (15.2%)
894 (48.8%)
435 (23.7%)
227 (12.4%)
521 (28.4%)
721 (39.3%)
429 (23.4%)
163 (8.9%)

450 (24.5%)
1140 (62.2%)
176 (9.6%)
68 (3.7%)

∗

General
health
<0.001∗∗
<0.001∗∗
<0.001∗∗
0.006∗∗
0.006∗∗
0.147
0.176
0.065
0.589
0.075
0.681
0.439

0.05 ≥ 𝑃 > 0.01; ∗∗ 0.01 ≥ 𝑃.

Age
BMI
Gender
Total duration
Forceful duration
Total repetition
Forceful repetition
HAL
Overall force
Peak force
Strain index
TLV for HAL

Exposure

Down, blue, or
depressed
<0.001∗∗
<0.001∗∗
<0.001∗∗
0.121
0.091
0.001∗∗
0.001∗∗
0.001∗∗
0.829
0.868
0.166
0.213

Physically
exhausted
<0.001∗∗
<0.001∗∗
<0.001∗∗
0.459
0.178
0.714
0.198
0.739
0.003∗∗
<0.001∗∗
0.402
0.006∗∗

Mentally
exhausted
0.007∗∗
0.008∗∗
0.007∗∗
<0.031∗∗
<0.001∗∗
0.172
0.008∗∗
0.020∗
0.019∗
0.013∗
0.002∗∗
0.118

Job
satisfaction
0.004∗∗
0.004∗∗
<0.004∗∗
<0.001∗∗
<0.001∗∗
<0.001∗∗
<0.001∗∗
<0.001∗∗
0.006∗∗
<0.001∗∗
0.002∗∗
<0.001∗∗

Supervisor
support
0.033∗
0.033∗
0.034∗
0.028∗
0.028∗
0.456
0.383
0.031∗
0.787
0.073
0.228
0.292

Get along with
your coworkers
<0.001∗∗
<0.001∗∗
<0.001∗∗
0.067∗
0.017∗
0.468
0.518
0.101
<0.001∗∗
0.005∗∗
0.617
0.031∗

Recommend
job
0.227
0.223
0.232
<0.001∗∗
<0.001∗∗
0.096
0.003∗∗
0.010∗
<0.001∗∗
<0.001∗∗
0.001∗∗
<0.001∗∗

Take this job
again
0.595
0.594
0.005∗∗
<0.005∗∗
<0.001∗∗
0.001∗∗
<0.001∗∗
<0.001∗∗
0.002∗∗
<0.001∗∗
0.012∗
0.041∗

Employer
cares
0.027∗
0.029∗
0.026∗
0.178
0.089
0.295
0.096
0.099
0.002∗∗
<0.001∗∗
0.769
<0.001∗∗

Table 3: Statistical significance of ordinal logistic regression results analyzing relationships between typical job physical exposure measures in the right hand and psychosocial factors after
adjustment for age, gender, and body mass index.
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2

3
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Mental exhaustion and SI
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2
3
4 always

0.00

2

3

4 always

Mental exhaustion and TLV for HAL
1 never
(reference)
2
3
4 always
0.00%

0.00%
−0.20
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−0.20

−0.19%
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−0.40
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(%)
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−0.40
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Job satisfaction and SI
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1.00

1.00

Job satisfaction and TLV for HAL

0.80

0.80
0.66%
(%)

(%)

0.60

0.20

1 satisfied
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3 dissatisfied

0.00%
1 satisfied
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Recommend job and SI
0.95%
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3 dissatisfied

Recommend job and TLV for HAL

0.80

0.80
0.57%
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0.43%

(%)

(%)

0.44%

0.20
0.00%

1.00

0.40

0.20

0.20
0.00%
1 strongly
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0.00
2

3

4 not
recommend

0.54%

0.60

0.40

0.00

0.54%

0.40

0.40

0.00

0.60

0.30%

0.25%

0.00%
1 strongly
recommend
(reference)

2

3

4 not
recommend

Figure 1: Estimates in change of likelihood for a worker with mean age and BMI to be in a worse psychosocial category with a unit icrease
in job physical exposure measure for the typical job as compared to the change in the best psychosocial category (unit change for SI = 3, unit
change for TLV for HAL = 0.1).
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physically exhausted. When comparing differences between
SI and TLV for HAL, the directionality and relative relationships are similar for most psychosocial outcomes. Differences
in magnitude (𝑦-axis) between SI and TLV for HAL measures
might simply be the result of unit differences for estimating
probabilities.

4. Discussion
The results of this study show a relatively consistent statistical
association between increased job physical exposure and
worsening of psychosocial outcomes notwithstanding the
noteworthy exceptions of general health compared to others
and mental exhaustion after work which showed generally
more positive responses associated with higher physical
exposures. Many prior studies have evaluated relationships
between psychosocial factors and WMSDs; however, this is
the first study that we are aware of to assess relationships
between job physical factors and psychosocial outcomes.
While most associations are consistent, such as poorer
responses to job satisfaction, recommending job to others, and taking job again, as exposures increase, there are
a few associations that stand out as potentially unique.
For example, perhaps unsurprisingly, perceived physical
exhaustion appears to be most strongly related to force,
but not necessarily repetition. Conversely and somewhat
unexpectedly, depression appears to be most strongly related
to repetition, but not force. This might suggest that more
monotonous work somehow provokes depressive symptoms.
Perhaps contradictorily, to the seemingly consistent association between job dissatisfaction and increased physical
exposures, the tendency of workers to report relatively better
general health and less mental exhaustion with increased job
physical exposures suggests that at least moderately strenuous
jobs may somehow be beneficial to one’s perceived well-being
(if not job satisfaction).
It is important to note that while the statistical associations between job physical exposures and certain psychosocial factors appear very strong, the relative impact
on probability of response is relatively modest (Figure 1).
This implies that there are likely several factors, other than
physical exposures, that influence the psychosocial state of
manufacturing workers. Thus, psychosocial factors should
continue to be studied as possible independent risk factors
for occupational injuries and illnesses, such as CTS.
Only a few studies evaluating relationships between psychosocial factors and UEMSDs have been able to statistically
control the potential confounder of job physical factors [11,
15] or have created theoretical constructs that account for
job both physical factors and psychosocial factors in the
etiological pathway for UEMSDs [12, 13]. The psychosocial
factors assessed in the literature have focused on both
work-organizational (e.g., job pace, job control, and job
satisfaction) factors and personal (e.g., depressive symptoms
or anxiety) factors. The paper by Huang et al. theorized about
the potential causal pathways and relationships between
job physical factors, psychosocial factors, and health outcomes [14]. Several studies have found statistical relationships
between different measures of psychosocial factors, while

7
statistically controlling for job physical exposures; however,
there has not been an established relationship between job
physical factors and psychosocial factors. To the best of our
knowledge, this is the first study to quantify the relationship
between these two domains.
Study strengths include a large, multicenter study including workers from 4 diverse states that used highly comparable
study methods. Workers also were enrolled from a wide
diversity of occupations and spectrum of job physical factors.
The broad range of job physical factors suggests the study is
reasonably powered to detect relationships based on those
factors. Data collection instruments used identical or nearly
identical measures. Questionnaires, psychosocial measures,
health status, and job measurements were obtained in all
workers, regardless of symptoms. The job measurement
teams and health measurement teams were blinded to each
other.
Study limitations include the exploratory and crosssectional nature of this study which limit the study to
hypothesis generation regarding potential associations. The
workers were mostly in manufacturing, which may limit
extrapolations to other industrial sectors. The healthy worker
effect may have had some impact, although the enrollments
intentionally sought workers regardless of symptoms. The
non-Gaussian distribution of the answers to the psychosocial
factors likely somewhat limits the power to detect effects,
especially for feelings of depression and coworker support.
The number of psychosocial factors is also somewhat limited,
although generally more robust than prior reports. Additionally, not all psychosocial measures were validated.

5. Conclusion
These analyses demonstrate multiple relationships between
job physical exposure measures and psychosocial outcomes
after adjustment for age, BMI, and gender. Higher job physical exposures appear to elicit consistently worse responses
to job satisfaction, willingness to take the job again, and recommending the jobs to others. Depressive symptoms appear
to be more strongly related to increasing repetition measures
alone, while perceived physical exhaustion appears to be
more strongly related to force measures alone. Conversely,
higher physical exposure results in relatively better perceived
general health and mental exhaustion, implying that at least
moderately demanding work may have a positive psychological effect. Ultimately, these findings should help future
researchers as they attempt to quantify associations between
psychosocial factors and various occupational injuries and
illnesses.
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M. Valenty, “Underreporting of musculoskeletal disorders in
10 regions in France in 2009,” American Journal of Industrial
Medicine, vol. 57, no. 10, pp. 1174–1180, 2014.
[5] S. E. Wuellner and D. K. Bonauto, “Exploring the relationship
between employer recordkeeping and underreporting in the
BLS Survey of Occupational Injuries and Illnesses,” The American Journal of Industrial Medicine, vol. 57, no. 10, pp. 1133–1143,
2014.
[6] J. T. Goodson, M. S. DeBerard, A. J. Wheeler, and A. L. Colledge,
“Occupational and biopsychosocial risk factors for carpal tunnel syndrome,” Journal of Occupational and Environmental
Medicine, vol. 56, no. 9, pp. 965–972, 2014.
[7] K. Harkapaa, “Psychosocial factors as predictors for early
retirement in patients with chronic low back pain,” Journal of
Psychosomatic Research, vol. 36, no. 6, pp. 553–559, 1992.
[8] L. A. MacDonald, R. A. Karasek, L. Punnett, and T. Scharf,
“Covariation between workplace physical and psychosocial
stressors: evidence and implications for occupational health
research and prevention,” Ergonomics, vol. 44, no. 7, pp. 696–
718, 2001.
[9] P. M. Bongers, C. R. De Winter, M. A. J. Kompier, and V. H.
Hildebrandt, “Psychosocial factors at work and musculoskeletal disease,” Scandinavian Journal of Work, Environment and
Health, vol. 19, no. 5, pp. 297–312, 1993.
[10] NIOSH, NIOSH Safety and Health Topic: Stress at Work, NIOSH,
2007, http://www.cdc.gov/niosh/topics/stress/.
[11] C. Harris-Adamson, E. A. Eisen, A. M. Dale et al., “Personal
and Workplace psychosocial risk factors for carpal tunnel syndrome: a pooled study cohort,” Occupational and Environmental
Medicine, vol. 70, no. 8, pp. 529–537, 2013.
[12] E. Bru, R. J. Mykletun, and S. Svebak, “Work-related stress
and musculoskeletal pain among female hospital staff,” Work &
Stress, vol. 10, no. 4, pp. 309–321, 1996.

BioMed Research International
[13] P. Carayon, M. J. Smith, and M. C. Haims, “Work organization,
job stress, and work-related musculoskeletal disorders,” Human
Factors, vol. 41, no. 4, pp. 644–663, 1999.
[14] G. D. Huang, M. Feuerstein, and S. L. Sauter, “Occupational
stress and work-related upper extremity disorders: concepts and
models,” American Journal of Industrial Medicine, vol. 41, no. 5,
pp. 298–314, 2002.
[15] P.-C. Wang, D. M. Rempel, R. J. Harrison, J. Chan, and B. R.
Ritz, “Work-organisational and personal factors associated with
upper body musculoskeletal disorders among sewing machine
operators,” Occupational and Environmental Medicine, vol. 64,
no. 12, pp. 806–813, 2007.
[16] C. Fernndez-de-las-Peas, A. I. de la Llave-Rincn, J. FernndezCarnero, M. L. Cuadrado, L. Arendt-Nielsen, and J. A. Pareja,
“Bilateral widespread mechanical pain sensitivity in carpal
tunnel syndrome: evidence of central processing in unilateral
neuropathy,” Brain, vol. 132, no. 6, pp. 1472–1479, 2009.
[17] S. A. Lozano Calderón, A. Paiva, and D. Ring, “Patient satisfaction after open carpal tunnel release correlates with depression,”
The Journal of Hand Surgery, vol. 33, no. 3, pp. 303–307, 2008.
[18] S. J. E. Becker, H. S. Makanji, and D. Ring, “Expected and
actual improvement of symptoms with carpal tunnel release,”
The Journal of Hand Surgery, vol. 37, no. 7, pp. 1324.e5–1329.e5,
2012.
[19] J. K. Kim and Y. K. Kim, “Predictors of scar pain after open
carpal tunnel release,” The Journal of Hand Surgery, vol. 36, no.
6, pp. 1042–1046, 2011.
[20] J. Cowan, H. Makanji, C. Mudgal, J. Jupiter, and D. Ring,
“Determinants of return to work after carpal tunnel release,” The
Journal of Hand Surgery, vol. 37, no. 1, pp. 18–27, 2012.
[21] S. Das De, A.-M. Vranceanu, and D. C. Ring, “Contribution
of kinesophobia and catastrophic thinking to upper-extremityspecific disability,” The Journal of Bone and Joint Surgery—
American Volume, vol. 95, no. 1, pp. 76–81, 2013.
[22] D. Ring, J. Kadzielski, L. Fabian, D. Zurakowski, L. R. Malhotra, and J. B. Jupiter, “Self-reported upper extremity health
status correlates with depression,” The Journal of Bone & Joint
Surgery—American Volume, vol. 88, no. 9, pp. 1983–1988, 2006.
[23] C. Harris-Adamson, E. A. Eisen, A. M. Dale et al., “Personal
and Workplace psychosocial risk factors for carpal tunnel syndrome: a pooled study cohort,” Occupational and Environmental
Medicine, vol. 70, no. 8, pp. 529–537, 2013.
[24] C. Harris-Adamson, E. A. Eisen, A. M. Dale et al., “The impact
of gender on personal, health and workplace psychosocial risk
factors for carpal tunnel syndrome: a pooled study cohort,”
in Proceedings of the Human Factors and Ergonomics Society
Annual Meeting, vol. 57, pp. 911–914, September-October 2013.
[25] B. A. Silverstein, Z. J. Fan, D. K. Bonauto et al., “The natural
course of carpal tunnel syndrome in a working population,”
Scandinavian Journal of Work, Environment and Health, vol. 36,
no. 5, pp. 384–393, 2010.
[26] Y. Roquelaure, C. Ha, C. Rouillon et al., “Risk factors for upperextremity musculoskeletal disorders in the working population,” Arthritis Care and Research, vol. 61, no. 10, pp. 1425–1434,
2009.
[27] D. S. Bash and R. S. Farber, “An examination of self-reported
carpal tunnel syndrome symptoms in hand therapists, protective and corrective measures and job satisfaction,” Work, vol. 13,
no. 2, pp. 75–82, 1999.
[28] A. Descatha, Y. Roquelaure, J.-F. Chastang, B. Evanoff, D. Cyr,
and A. Leclerc, “Description of outcomes of upper-extremity

BioMed Research International

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

musculoskeletal disorders in workers highly exposed to repetitive work,” Journal of Hand Surgery, vol. 34, no. 5, pp. 890–895,
2009.
A. Leclerc, P. Franchi, M. F. Cristofari et al., “Carpal tunnel
syndrome and work organisation in repetitive work: a cross
sectional study in France. Study Group on Repetitive Work,”
Occupational and Environmental Medicine, vol. 55, no. 3, pp.
180–187, 1998.
R. Bonfiglioli, S. Mattioli, T. J. Armstrong et al., “Validation
of the ACGIH TLV for hand activity level in the OCTOPUS
cohort: a two-year longitudinal study of carpal tunnel syndrome,” Scandinavian Journal of Work, Environment and Health,
vol. 39, no. 2, pp. 155–163, 2013.
A. Garg, K. T. Hegmann, J. J. Wertsch et al., “The WISTAH
hand study: a prospective cohort study of distal upper extremity
musculoskeletal disorders,” BMC Musculoskeletal Disorders,
vol. 13, article 90, 2012.
J. M. Kapellusch JM, F. E. Gerr, E. J. Malloy et al., “Exposure–
response relationships for the ACGIH threshold limit value for
hand-activity level: results from a pooled data study of carpal
tunnel syndrome,” Scandinavian Journal of Work, Environment
& Health, vol. 40, no. 6, pp. 610–620, 2014.
T. Armstrong, A. M. Dale, A. Franzblau, and B. A. Evanoff, “Risk
factors for carpal tunnel syndrome and median neuropathy in a
working population,” Journal of Occupational and Environmental Medicine, vol. 50, no. 12, pp. 1355–1364, 2008.
R. A. Werner, A. Franzblau, N. Gell et al., “Prevalence of upper
extremity symptoms and disorders among dental and dental
hygiene students,” Journal of the California Dental Association,
vol. 33, no. 2, pp. 123–131, 2005.
B. Evanoff, A. M. Dale, E. Deych, D. Ryan, and A. Franzblau,
“Risk factors for incident carpal tunnel syndrome: results of a
prospective cohort study of newly-hired workers,” Work, vol. 41,
no. 1, pp. 4450–4452, 2012.
N. Gell, R. A. Werner, A. Franzblau, S. S. Ulin, and T. J.
Armstrong, “A longitudinal study of industrial and clerical
workers: incidence of carpal tunnel syndrome and assessment
of risk factors,” Journal of Occupational Rehabilitation, vol. 15,
no. 1, pp. 47–55, 2005.
A. Garg, J. M. Kapellusch, K. T. Hegmann et al., “The Strain
Index and TLV for HAL: risk of lateral epicondylitis in a
prospective cohort,” American Journal of Industrial Medicine,
vol. 57, no. 3, pp. 286–302, 2014.
S. Bao and B. Silverstein, “Estimation of hand force in
ergonomic job evaluations,” Ergonomics, vol. 48, no. 3, pp. 288–
301, 2005.
J. J. Hurrell Jr. and M. A. McLaney, “Exposure to job stress: a
new psychometric instrument,” Scandinavian Journal of Work,
Environment and Health, vol. 14, no. 1, pp. 27–28, 1988.
R. Karasek, C. Brisson, N. Kawakami, I. Houtman, P. Bongers,
and B. Amick, “The Job Content Questionnaire (JCQ): an
instrument for internationally comparative assessments of psychosocial job characteristics,” Journal of Occupational Health
Psychology, vol. 3, no. 4, pp. 322–355, 1998.
A. Garg, K. T. Hegmann, J. S. Moore et al., “Study protocol
title: a prospective cohort study of low back pain,” BMC
Musculoskeletal Disorders, vol. 14, article 84, 2013.
R. M. Shorti, A. S. Merryweather, M. S. Thiese, J. Kapellusch,
A. Garg, and K. T. Hegmann, “Fall risk factors for commercial
truck drivers,” Journal of Ergonomics, vol. 9, pp. 1–9, 2014.
M. S. Thiese, M. Hughes, and J. Biggs, “Electrical stimulation
for chronic non-specific low back pain in a working-age

9

[44]

[45]
[46]

[47]

[48]

[49]

population: a 12-week double blinded randomized controlled
trial,” BMC Musculoskeletal Disorders, vol. 14, article 117, 2013.
A. Garg, J. Kapellusch, K. Hegmann et al., “The Strain Index
(SI) and Threshold Limit Value (TLV) for Hand Activity Level
(HAL): risk of carpal tunnel syndrome (CTS) in a prospective
cohort,” Ergonomics, vol. 55, no. 4, pp. 396–414, 2012.
American Conference of Governmental Industrial Hygienists,
Hand Activity Level TLV, ACGIH, Cincinnati, Ohio, USA, 2001.
J. S. Moore and A. Garg, “The strain index: a proposed method
to analyze jobs for risk of distal upper extremity disorders,”
American Industrial Hygiene Association Journal, vol. 56, no. 5,
pp. 443–458, 1995.
G. A. V. Borg, “Psychophysical bases of perceived exertion,”
Medicine and Science in Sports and Exercise, vol. 14, no. 5, pp.
377–381, 1982.
W. A. Latko, T. J. Armstrong, J. A. Foulke, G. D. Herrin, R. A.
Rabourn, and S. S. Ulin, “Development and evaluation of an
observational method for assessing repetition in hand tasks,”
American Industrial Hygiene Association Journal, vol. 58, no. 4,
pp. 278–285, 1997.
J. S. Moore, G. A. Vos, J. P. Stephens, E. Stevens, and A. Garg,
“The validity and reliability of the Strain Index,” in Proceedings
of the 16th World Congress on Ergonomics (IEA ’06), Maastricht,
The Netherlands, August 2006.

Hindawi Publishing Corporation
BioMed Research International
Volume 2015, Article ID 920239, 10 pages
http://dx.doi.org/10.1155/2015/920239

Research Article
Models of Workplace Incivility: The Relationships to Instigated
Incivility and Negative Outcomes
Kristoffer Holm, Eva Torkelson, and Martin Bäckström
Department of Psychology, Lund University, P.O. Box 213, 221 00 Lund, Sweden
Correspondence should be addressed to Kristoffer Holm; kristoffer.holm@psy.lu.se
Received 23 January 2015; Revised 21 April 2015; Accepted 27 April 2015
Academic Editor: Stavroula Leka
Copyright © 2015 Kristoffer Holm et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
The aim of the study was to investigate workplace incivility as a social process, examining its components and relationships to both
instigated incivility and negative outcomes in the form of well-being, job satisfaction, turnover intentions, and sleeping problems.
The different components of incivility that were examined were experienced and witnessed incivility from coworkers as well as
supervisors. In addition, the organizational factors, social support, control, and job demands, were included in the models. A total
of 2871 (2058 women and 813 men) employees who were connected to the Swedish Hotel and Restaurant Workers Union completed
an online questionnaire. Overall, the results from structural equation modelling indicate that whereas instigated incivility to a
large extent was explained by witnessing coworker incivility, negative outcomes were to a high degree explained by experienced
supervisor incivility via mediation through perceived low social support, low control, and high job demands. Unexpectedly, the
relationships between incivility (experienced coworker and supervisor incivility, as well as witnessed supervisor incivility) and
instigated incivility were moderated by perceived high control and high social support. The results highlight the importance of
including different components of workplace incivility and organizational factors in future studies of the area.

1. Introduction
The aim of the present study was to explore workplace
incivility as a social process, including experienced as well as
witnessed incivility from coworkers and supervisors and its
relationships to instigated incivility and negative outcomes
in the form of well-being, job satisfaction, turnover intentions, and sleeping problems. The goal was to create comprehensive models including direct relationships between
workplace incivility and its outcomes, as well as mediation
and moderation of organizational factors. This adds to the
current literature through including different components
of workplace incivility as well as organizational factors in
the same models to explain instigated incivility and negative
outcomes. Workplace incivility has been defined as “. . . lowintensity deviant behavior with ambiguous intent to harm the
target, in violation of workplace norms for mutual respect.
Uncivil behaviors are characteristically rude and discourteous, displaying a lack of regard for others” [1]. Incivility, as
a covert form of aggression, demarcates from other forms
of overt workplace aggression in that it can be ambiguous
and of lower intensity and does not necessarily need to be

intended to harm [2]. Despite this, incivility has been equated
to the severity of workplace bullying on the outcomes of
job satisfaction and of turnover intentions [3]. Examples of
such covert behaviours are rude looks or ignoring someone,
compared to overt behaviors like yelling [3].
Beyond experienced incivility, research has also been
requested on perspectives focusing on the bystanders and
perpetrators as well as the organizational context as components of the incivility process [4].
Studies have approached the social process of incivility,
exploring it as a group-level phenomenon [1, 5]. Andersson
and Pearson [1] raise the issue of how incivility may manifest
in the form of a reciprocal social process between involved
individuals. The authors theorized about a negative spiral,
where incivility can create escalating responses of growing workplace aggression nourishing interpersonal conflicts.
Further research has since supported this notion, indicating
that the destructive spiral of workplace incivility, may be a
building block in a negative work environment [6]. Being
targeted by incivility has been shown to lead to negative
emotions that subsequently relate to aggression [7].
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When investigating the escalation of workplace aggression, Taylor and Kluemper [8] reported findings additionally
supporting the relationship between perceived incivility and
workplace aggression, when incivility is seen as a mediator
between role stress and aggression. A stressful environment
would thus induce higher ratings of instigated incivility, leading to further reciprocal behaviours, resulting in increased
aggression. Some scholars have viewed incivility as a stressor
(e.g., [5, 9]). In relation to stress and strain research Karasek
and Theorell’s [10] demand-control-support (DCS) model has
been often applied in the literature of occupational health
psychology. Earlier research [11] on the onset of bullying,
as an overt form of aggression, included variables from the
DCS model. Thus, it is interesting to include organizational
factors from the model in the investigation of a covert form
of aggression such as workplace incivility.
Considering Andersson and Pearson’s [1] reasoning about
an uncivil spiral with “tit for tat” responses, the self-sustaining
nature of such a spiral highlights the risk of instigated
incivility as an outcome, related to either experienced or
witnessed incivility in the workplace. In an interview-based
study by Pearson et al. [2], it was found that witnesses to
incivility modelled their behaviour after their observations,
retaliating uncivil acts. In line with this, Ferguson and Barry
[12] reported that individuals in highly cohesive groups were
more likely to adopt uncivil behaviour if witnessing it. In
the present study we investigated if experienced and witnessed incivility is related to instigated incivility and negative
outcomes in models including four organizational factors,
social support from coworkers, social support from superiors,
control, and job demands. In the study, we tested both
direct relations of experienced and witnessed incivility, as
well as mediation and moderation of organizational variables
towards the outcomes. Thus, the first hypothesis tested was:
experienced and witnessed workplace incivility, from
coworker or supervisor, is directly related to instigated incivility.
In the field of workplace incivility, more research on possible
mediators has been requested [13]. Negative emotions, however, have been shown to mediate the relationship between
coworker incivility and increased deviant behaviour [14].
Schilpzand et al. [15] argue that most studies have not investigated the mediating mechanisms for why certain antecedent
constructs would lead to incivility. In addition, not much
work has been conducted on organizational factors such
as job demands, control, and social support as mediators
of workplace incivility. Testing possible mediation of these
factors would be an addition to the field. Thus, the second
hypothesis was:
organizational factors (social support from coworker,
social support from supervisor, control, and job
demands) mediate the relationships between experienced and witnessed workplace incivility (from
coworker or supervisor) and instigated incivility.
Control has previously been shown to buffer effects of job
demands on being targeted by bullying in the workplace

[11], and psychosocial factors have also been approached
as moderators in the relationship between incivility and
instigated counterproductive work behaviour [14]. In line
with this, the third hypothesis was:
organizational factors (social support from coworker,
social support from supervisor, control, and job
demands) moderate the relationships between experienced and witnessed workplace incivility (from
coworker or supervisor) and instigated incivility.
A high level of incivility has been linked to a number
of negative outcomes. In the present study, we focus on
negative outcomes in the form of low well-being, low job
satisfaction, turnover intentions, and sleeping problems. Incivility is negatively related to both mental and physical wellbeing [9, 16]. Studies also consistently report that individuals
subjected to workplace incivility, from both a target and
an instigator perspective, experience lower job satisfaction
[16, 17]. Lim et al. [9] found that incivility impact the entire
organization in form of lower levels of job satisfaction and
mental health, even when controlling for job stress. The
relationship between job satisfaction and witnessed incivility
has since been supported [18].
Being the victim of uncivil behaviour has been related
directly to turnover intentions [6, 19] and incivility from
a supervisor has shown to be stronger related to turnover
intentions than coworker incivility [20].
Moreover, having troubles with sleep has previously been
shown to be strongly related to other types of workplace
aggression, such as bullying [21, 22]. Similarly, both experienced and witnessed bullying has been studied, where
witnessing bullying relates to detrimental outcomes [23, 24].
As follows to this, the fourth hypothesis was:
experienced and witnessed workplace incivility, from
coworker or supervisor, is directly related to employees’ negative outcomes (well-being, job satisfaction,
and turnover intentions, as well as sleeping problems).
Emotional and organizational support has previously been
found to mediate the effects between experienced workplace
incivility and negative outcomes [25]. Social and organizational support has also been approached as both a mediator
and a moderator in the research on workplace bullying and
negative outcomes [23, 26]. The DCS model, concerning
the variables of support, control and job demands, is well
established in the workplace literature and has previously
been tied to well-being [27]. In light of this, it serves
important to include these variables in the present study.
Thus, the fifth hypothesis was:
organizational factors (social support from coworker,
social support from supervisor, control, and job
demands) mediate the relationships between experienced and witnessed workplace incivility (from
coworker or supervisor) and negative outcomes (wellbeing, job satisfaction, turnover intentions, and sleeping problems).
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Additionally, we tested a sixth hypothesis:
organizational factors (social support from coworker,
social support from supervisor, control, and job
demands) moderate the relationships between experienced and witnessed workplace incivility (from
coworker or supervisor) and negative outcomes (wellbeing, job satisfaction, turnover intentions, and sleeping problems).
The population of the present study consisted of individuals
employed in the hotel and restaurant sector, representing the
hospitality industry. Previous work has shown this sector to
be particularly subjected to workplace bullying with negative
outcomes related to it and has been suggested to be a sector
with an aggressive climate [28, 29], making it a suitable
population for the investigation of workplace incivility.

2. Materials and Methods
2.1. Participants. An online survey was completed by 2871
(2058 women and 813 men) members of the Swedish Hotel
and Restaurant Workers Union. Participants’ ages ranged
from 16 to 72 and the mean age was 36.6 years (SD =
12.3). The respondents had been at their current workplace
on average for 6.6 years (SD = 7.2), 410 (14%) employees
had a managerial or executive position, a majority 2291
(79.8%) were born in Sweden, and 2273 (79%) were in permanent employment. Of the sample, 1188 (41.4%) were service
personnel such as waiters/waitresses and receptionists, 1076
(37.5%) kitchen personnel, 45 (12%) facility workers, and 264
(9.2%) belonged to some other category of staff.
2.2. Measures
2.2.1. Workplace Incivility. Experienced incivility from supervisor and coworker was measured by the 7-item Workplace
Incivility Scale, [19] which was translated into Swedish [30].
The scale assessed the frequency of perceived incivility in the
last year, which is a shorter time frame than originally used
by Cortina et al. [19].
The scale was modified to measure witnessed workplace
incivility, using different stems for the same 7 items, in
accordance with Ferguson and Barry’s [12] adaptation of the
Interpersonal Deviance Scale [31]. Employees were asked
to rate how often they have witnessed each of the seven
behaviour items in the scale. Example questions were “During
the past year while employed in the current organization,
have you been in a situation where you have observed any
of your superiors: Making demeaning or derogatory remarks
about others?” The perception of supervisors and coworkers
was rated separately as advocated by Smith et al. [32], for
experienced and witnessed incivility.
Consistent with Blau and Andersson [33], the scale was
modified to measure instigated workplace incivility. Employees were asked to rate their own behaviour for each of the 7
items in the scale. The response alternatives for all of the incivility measures ranged from 0 (never) to 4 (most of the time).
Cronbach’s alphas for experienced incivility from supervisor
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was .94 and from coworker .92, witnessed incivility from
supervisor .96 and coworker .95, and instigated incivility .83.
2.2.2. Organizational Factors. Subscales from the rigorously
tested and applied Copenhagen Psychosocial Questionnaire
(COPSOQ II) [34] in a Swedish variant [35] was used to assess
psychosocial factors at work. The subscales were job demands
(four items), social support from supervisor (three items),
social support from colleagues (three items), and control
(four items) having Cronbach’s alphas of .80, .90, .80, and
.81, respectively. Response alternatives on these scales ranged
from 0 (never/hardly ever) to 4 (always).
2.2.3. Negative Outcomes. Job satisfaction was measured by
four items from the COPSOQ subscale. Responses ranged
from 1 (very unsatisfied) to 4 (very satisfied). Cronbach’s alpha
was .87. Sleeping troubles were captured by four items of
perceived sleeping troubles in the last four weeks from the
COPSOQ subscale. Responses ranged from 0 (not at all) to 4
(all the time). Cronbach’s alpha was .87. Three items were used
to measure turnover intentions among the employees [20].
Responses ranged from 0 (I strongly disagree) to 4 (I strongly
agree). Cronbach’s alpha was .79. Well-being was measured by
the WHO-Five Well-Being Index [36]. A Swedish version of
the instrument was used [37]. The scale consisted of 5 items,
ranging from 0 (never) to 5 (all of the time). Cronbach’s alpha
was .87.
2.2.4. Demographic Variables. Demographic questions concerned gender, age, supervisor/nonsupervisor, born in Sweden, temporary employment, and length of employment.
2.3. Procedure and Ethical Considerations. A link to the
online-based survey was presented in a letter directed to
the participant with information about the study along with
contact information. Participants were free to withdraw at
any point. Completing the study was considered consenting
to participation.
The survey with the cover letter was forwarded to
the Hotel and Restaurant Workers Union, where it was
distributed by e-mail through the membership registries.
After one week the survey was reissued. As the survey had
reached 6800 individuals, roughly 1600 had responded to
the questionnaire. As additional reminders went out, around
1200 more members participated, finally resulting in 2871
completed surveys. Ethical approval was granted through the
Swedish Central Ethical Review Board.
2.4. Strategy of Analysis. To test our hypotheses, we created
two structural models, one for hypotheses 1-2 concerning
instigated incivility and one for hypotheses 4-5 concerning
the negative outcomes of experienced and witnessed incivility
in the workplace (it was found that these latent variables
correlated −.329, but in the models, when other variables
were included, the correlation was insignificant, suggesting
that negative outcomes did not add uniquely to instigated
incivility when the organizational variables were included,
and therefore we decided to make separate models). The
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incivility variables were estimated as latent variables with the
items of each scale as observed variables. Negative outcomes
were a latent variable measured by items from the scales
job satisfaction, sleeping problems, turnover intentions, and
well-being as observed variables. The organizational concepts
social support from coworkers and supervisor, control, and
job demands were defined as latent variables measured by
items from their respective scales.
Since many of the measurement models were based on
categorical variables, we estimated them with MPLUS v.
7.11 using the categorical option, estimating with Weighted
Least Square with mean and variance adjusted 𝜒2 values.
This estimation method has been suggested to perform
well when variables are categorical. The only exception was
the negative outcome measurement model, consisting of
summarized scale values and not single items, where we
used the Maximum Likelihood Estimator. The fit indices used
were CFI values above .95 representing good fit [38] and
RMSEA values below .05 representing excellent fit, and values
below .07 representing acceptable fit [39], in the measurement
models we primarily relied on the CFI since the RMSEA was
very unstable and CFI was very close to 1.0, representing
almost perfect model fit.
We tested the measurement models of all the latent
variables and found that almost all had an excellent fit to
the data (CFI > .98), the exception being the model for
the negative outcomes. In that model CFI was .92, but after
the addition of one error correlation between well-being
and job satisfaction the fit was excellent. Loadings for the
incivility dimensions were high for all latent variables, in the
range between .70 and .95, with a mean loading of .89. With
these very good measurement models we were confident that
misfit in the structural model could not be attributed to bad
measurement models.
The proposed research model for hypotheses 1 and 2 is
depicted in Figure 1 and the model for hypothesis 4 and 5 in
Figure 3. The only difference is that the dependent variable
is instigated incivility in Figure 1 and negative outcomes in
Figure 3. We first tested the total fit for each model and after
that, based on our hypotheses, we tested for direct effects
between the variables in each of the two models as well as
mediation of the organizational factors. Since the sample was
large the hypotheses were tested with an alpha level of .005.
To test the third hypothesis related to the moderation
of the organizational variables in the relationships between
incivility (experienced and witnessed) and instigated incivility, a number of latent interaction models were estimated
[40]. It was not possible to test all of the interactions in
the same model; therefore, the interaction models were
simpler in that they consisted of two independent latent
interaction variables together with an estimate of their latent
variable interaction. Latent interaction variables take a lot
of computational resources, making it almost impossible to
test more complicated models in MPLUS (to estimate latent
interaction variables, mathematical integration is necessary.
To make the model less computationally demanding, MPLUS
has a procedure that makes this more effective, based on
Monte Carlo methods. This method was used in all the
presented models including an interaction).
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Figure 1: Final structural model showing standardized relationships between the latent variables EIC, experienced incivility from
coworker; EIS, experienced incivility from supervisor; WIS, witnessed incivility from coworker; WIS, witnessed incivility from
supervisor; C, control; JD, job demands; SSC, social support from
coworker; SSS social support from supervisor; and II, instigated
incivility. Figures in italics = correlations, figures in plain text = paths
(𝑁 = 2132). All figures are significant at the 𝑝 < .005 level, except
the relationship between EIC and II, which was on the border of
significance.

3. Results
3.1. Descriptive Results. Table 1 displays the correlations,
means, and standard deviations for the latent variables in the
model.
3.2. Instigated Incivility. The first hypothesis concerned
whether experienced and witnessed workplace incivility was
related to instigated incivility in the workplace. Figure 1
shows the model used for investigating this hypothesis.
The full model, including all paths from experienced and
witnessed incivility to acting uncivilly, from experienced
and witnessed incivility to the organizational variables and
from organizational variables to acting uncivilly revealed
a very good fit, 𝜒2 (1090) = 7601.9, RMSEA = .053, and
CFI = .974. In this model a number of paths were insignificant
(p > .10), those paths were set to zero and the model was
reestimated. Results revealed an even better fit, 𝜒2 (1107) =
6614.3, RMSEA = .048, and CFI = .978. In relation to the first
hypothesis the most important paths were the ones ending
at the instigated incivility latent variable. Three variables
were found to have significant paths: the largest was from
witnessed incivility from coworkers (𝛽 = .433, p < .001),
the second largest from experienced incivility from superior
(𝛽 = .245; p < .001). Control (𝛽 = .159, p < .001) also
had a significant path. On the border of significance was
experienced incivility from coworkers (𝛽 = .098, 𝑝 = .007).
We tested whether witnessed incivility from coworkers had
a unique relation to instigated incivility using the MPLUS
DIFFTEST. It was found that deleting this path from the
model decreased the fit significantly, Δ𝜒2 (1) = 144.7, indicating a unique relationship between witnessed coworker
incivility and instigated incivility.
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Table 1: Descriptives and correlations (𝜌) of latent variables included in the models (𝑁 = 2132).
Experienced coworker incivility (1)
Experienced supervisor incivility (2)
Witnessed coworker incivility (3)
Witnessed supervisor incivility (4)
Control (5)
Job demands (6)
Support coworker (7)
Support supervisor (8)
Negative outcomes (9)
Instigated incivility (10)
M (of scales)
SD (of scales)

1

2

3

4

5

6

7

8

9

.50
.60
.41
−.21
.24
−.41
−.33
−.40
.39
6.87
6.18

.40
.77
−.32
.33
−.26
−.61
−.55
.34
7.71
7.25

.50
−.14
.22
−.29
−.28
−.35
.44
8.44
6.69

−.26
.31
−.20
−.54
−.51
.37
8.40
7.40

−.17
.26
.43
.41
−.04
12.72
5.73

−.20
−.31
−.38
−.17
3.02
3.27

.43
.33
−.18
6.02
3.87

.56
−.18
6.33
3.68

−.23
6.80
2.83

Note. All correlations except the relationship between control and instigated incivility (−.04) were significant at p < .001.

Hypothesis 2 concerned mediation effects of the organizational factors. Since perceived control was the only
organizational variable that revealed a significant path to the
instigated incivility latent variable in the model, and incivility
from superior was the only variable with a significant path
to perceived control (𝛽 = −.404, 𝑝 < .001), we only tested
mediation effects through this path. It was found that the
indirect relationship was significant (standardized specific
indirect effect was 𝛽 = −.066; 𝑝 < .001). The total effect (𝛽
= .179) was slightly lower than the direct path (𝛽 = .245),
suggesting that the direct relationship between control and
instigated incivility was suppressed (the indirect and direct
effects were also estimated based on MPLUS bootstrap. Using
1000 bootstraps the 99.5% bias corrected CI [−0.099, −0.034]
for the standardized indirect effect, and [0.167, 0.323] for
the standardized direct effect). To summarize, supervisor
incivility was found to predict instigated incivility through
perceived low control. In other words, perceived control had
an indirect effect on the relationship between experienced
supervisor incivility and instigated incivility.
Next the moderation models related to hypothesis three
were tested. Social support was found to moderate the
relationship between experienced and instigated incivility
(see the top two panels of Figure 2). Social support from
coworkers interacted with experienced incivility from coworkers. Participants high in both these variables tended
to report relatively higher instigated incivility (𝛽 = .148,
p < .001; coefficients are raw, suggesting that instigated
incivility increases by .148 when the product of experienced
incivility and social support increases with 1). Social support
from supervisor interacted with experienced incivility from
superiors. Participants reporting higher levels of incivility
from their supervisors together with more support from them
also reported more instigated incivility (𝛽 = .081). Perceived
control (see middle panel of Figure 2) moderated both the
relationship between experienced incivility from coworkers
(𝛽 = .210, 𝑝 < .001) and instigated incivility, as well as the
relationship between experienced incivility from supervisors
(𝛽 = .093, 𝑝 < .001) and instigated incivility. This suggest that
subjects who perceive control and at the same time report

higher levels of experienced incivility have a tendency to
report higher levels of instigated incivility.
In addition, social support from supervisor and control
moderated the relationship between witnessed supervisor
incivility and instigated incivility (see the bottom two panels
of Figure 2). Subjects who had witnessed more incivility
from their superiors, who also reported relatively more
support from their superiors, tended to report higher levels
of instigated incivility (𝛽 = .062, p < .001). Also, subjects
who reported having witnessed more incivility from their
superiors and experiencing higher level of control reported
higher levels of instigated incivility (𝛽 = .077, p < .001).
It is important to note that the organizational variables
moderate the relationships between incivility and instigated
incivility. This suggests that instigated incivility is reported
by participants who describe their organization as relatively
high in incivility but at the same time perceive that they have
support and/or control. Having experienced incivility from
superiors and coworkers and witnessed supervisor incivility
seems to increase the amount of instigated incivility the
participants report when the support or control is perceived
as high.
3.3. Negative Outcomes. Figure 3 shows the basic model used
when testing hypotheses 4-5 about how experienced and
witnessed incivility is related to negative outcomes (wellbeing, job satisfaction, turnover intentions, and sleeping
problems). The full model, including all paths from the four
latent incivility variables to the negative outcomes latent
variable, with the organizational variables in the middle, had
a good fit to the data, 𝜒2 (953) = 8350.0, RMSEA = .060,
and CFI = .966. A model where all paths with standardized
coefficients that were insignificant were set to zero had
an even better fit, 𝜒2 (968) = 6639.0, RMSEA = .052, and
CFI = .974. In relation to hypothesis 4, two incivility paths
were significantly related to negative outcomes, experienced
incivility from coworker (𝛽 = −.192, p < .001) and witnessed
incivility from superiors (𝛽 = −.199, p < .001). Perceived
control (𝛽 = .272, p < .001), job demands (𝛽 = −.238,
p < .001), and social support (𝛽 = .250, p < .001) from
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Figure 2: The significant interactions between the latent variables (EIC; experienced incivility from coworker; EIS experienced incivility from
supervisor; WIC, witnessed incivility from coworker; WIC, witnessed incivility from coworker; WIS, witnessed incivility from supervisor;
SSC, social support from coworker; SSS, social support from supervisor; and C, control) in hypothesis 3 on instigated incivility (𝑁 = 2132).

supervisor also had significant paths to negative outcomes.
Experienced incivility from supervisor had significant paths
to job demands (𝛽 = .477, p < .001), control (𝛽 = −.416, p <
.001), and social support from supervisor (𝛽 = −.687, p <
.001). Experienced incivility from coworker had a significant
path to social support from coworker (𝛽 = −.522, p < .001),
but social support from coworkers did not have a significant
path to negative outcomes. Witnessed incivility did not have
any significant paths to any of the organizational variables in
the model.

Hypothesis 5 concerned the possible mediation of organizational variables on the relationships between incivility
and negative outcomes. Possible mediation effects were only
tested for experienced incivility from supervisor. This was
the only incivility variable correlating with the organizational
variables that also correlated with negative outcomes. The
total effect from experienced incivility from superiors to
negative outcomes was (𝛽 = −.399, p < .001). We first
tested a model setting the direct path between experienced
incivility from supervisor and negative outcomes to zero. In
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Figure 3: Final structural model showing standardized relationships between the latent variables EIC, experienced incivility from
coworker; EIS, experienced incivility from supervisor; WIS, witnessed incivility from coworker; WIS, witnessed incivility from
supervisor; C, control; JD, job demands; SSC, social support from
coworker; SSS social support from supervisor; and NO, Negative
outcomes. Figures in italic = correlations, figures in plain text = paths
(𝑁 = 2132). All figures are significant at the 𝑝 < .005 level.

this model, all indirect effects from experienced incivility
from supervisor to negative outcomes were significant; job
demands (𝛽 = −.113, p < .001), control (𝛽 = −.113, p < .001),
and social support from supervisor (𝛽 = −.172, p < .001). Next,
we tested whether estimating the direct path significantly
decreased model fit. Testing the difference in 𝜒2 with the so
called “DIFFTEST” in MPLUS suggested that this addition to
the model did not increase fit, Δ𝜒2 (1) = 1.001, 𝑝 > .005 (the
total indirect effect based on MPLUS bootstrap (1000) had
99.5% CI [−0.467, −0.330], all CI of the single indirect effects
excluded zero, and the direct effect was 0.00). To summarize,
participants’ reported negative outcomes was directly related
to their reported experienced incivility from coworker and
witnessed incivility from supervisor. Experienced incivility
from supervisor had the strongest relation to negative outcomes, but there were no direct effects when the indirect
effects through the mediating organizational variables were
included in the model.
In relation to the hypothesis 6, the interaction models that
were tested for instigated incivility were used with negative
outcomes as dependent variable, but none of the 16 possible
interactions were found to be significant.

4. Discussion
The aim of the study was to examine workplace incivility
as a social process, including experienced, witnessed and
instigated incivility, and negative outcomes of workplace
incivility. The first hypothesis concerning the relationships
between experienced and witnessed incivility, and instigating
uncivilized acts were partly supported. The study showed a
strong and unique relationship between witnessing incivility
from coworkers and acting uncivilized, and to some extent
being targeted by incivility from a supervisor was also related
to instigating incivility. The results are in line with earlier

studies by Robinson et al. [41], who found that merely being
in a climate of deviance was shown to impact individual
deviant behaviour. The present study shows a similar pattern
for workplace incivility. In the estimated model witnessed
incivility from a supervisor did not have a unique significant
relationship to instigated incivility which is in line with the
research of Ferguson and Barry [12]. They found that employees adapt to observed behaviours of their colleagues rather
than their supervisors. The results expand on the current
literature as to include how merely witnessing incivility can
impact the individual’s behaviour.
The suggestion made by Estes and Wang [4] that incivility
should be studied in an organizational context was investigated in the second hypothesis. Perceived lower control
mediated the relationship between being targeted by incivility
from a supervisor and instigated incivility. As organizational
factors may come to impact the perpetration of workplace
incivility between employees, incivility should be considered
on both an individual and an organizational level.
In relation to the third hypothesis, it was striking that
having a socially supportive and controllable environment
coupled with high amounts of incivility was connected with
more instigated incivility. Literature has previously shown
that social support can have buffering effects on workplace
bullying [26]. In the present study, however, it was found
that high levels of social support from either coworkers or
supervisors moderated the relationship between experienced
incivility and instigation of more uncivil acts, contrary to
a buffering hypothesis. This relationship could possibly be
due to a social climate in the organization. Similar aggressive
climates in organizations has been discussed by Ramsay et
al. [42], where groups with aggressive social rules are more
likely to engage in intergroup bullyingand to condone bullying between group members, especially if group members
strongly identify with the group. In that way, the socially
supportive environment and group cohesion can serve as an
enhancement of current group norms in a negative or an
aggressive climate. In an aggressive climate, the risk to be
excluded or victimized is higher when deviating from the
norm [43].
The fourth hypothesis was that experienced and witnessed incivility from supervisor or coworker related to
employees’ negative outcomes in the form of well-being, job
satisfaction, turnover intentions, and sleeping problems. This
hypothesis was partly supported, as experienced incivility
from coworkers and witnessed incivility from a supervisor
were directly related to negative outcomes. The finding that
being targeted by incivility from a coworker directly relates
to negative outcomes is consistent with previous literature
on workplace incivility and detrimental effects on well-being
[9, 16], job satisfaction [16, 17], and turnover intentions [6,
19]. It is also consistent with literature on other types of
workplace aggression and sleeping problems [21, 22]. The
direct relationship of witnessing a supervisor acting uncivilly
and negative outcomes is, however, a novel addition to the
literature. Turnover intentions have previously been more
strongly related to experienced incivility from a supervisor
than incivility from a coworker [20]. In the present study, witnessing supervisor incivility had a relationship with negative
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outcomes, whereas witnessing coworkers acting uncivilly did
not significantly relate to negative outcomes. This gives some
support to the notion that the relationship found by Leiter
and colleagues [20] also can apply in the context of witnessed
behaviour.
Employees who are targeted by incivility from a supervisor report more job demands, lower social support and
control and as a result they perceive more negative outcomes,
as predicted in the fifth hypothesis in the study. The fact that
the organizational factors did not mediate the relationship
between any other sources of incivility and negative outcomes
was not in line with the hypothesis. However, the indirect
relationship of experienced supervisor incivility and negative
outcomes via organizational factors illustrates the importance
of supervisors for the organizational climate and workers’
health.
Contrary to hypothesis 6, none of the organizational
variables moderated the relationships between any of the
incivility variables and negative outcomes. This is not in line
with previous studies of the DCS model in organizational
research that assessed the buffering effects of demand control
and support in relation to well-being [10].
Considering the overall findings, incivility appears linked
to a social process in the workplace for both instigated
incivility and negative outcomes. Whereas coworker incivility
had the largest contribution to explain instigated incivility,
experienced supervisor incivility contributed to explain negative outcomes via organizational factors. One should note
that witnessed incivility from coworkers interestingly only
had a direct path to instigated incivility, and did not make a
significant contribution to any of the other tested hypotheses.
The findings could be characteristic of the hospitality industry, as it has been pointed out as a sector that could foster
aggression [28]. This would explain the counter-intuitive
moderation of social support on the relationship between
being targeted by incivility and instigated incivility.
4.1. Limitations. In relation to our models we report total,
direct, mediation, and moderation effects but since the
present work is cross-sectional there is no possibility to know
if the directions are causal. The high correlations between
the latent variables may have revealed one suppressed relationship in the model. This can explain that the total effect
(𝛽 = .179) was slightly lower than the direct path (𝛽 = .245)
between control and instigated incivility.
Moreover, the low response rate could to some extent
have limited the study. The low response rate could maybe be
due to e-mail administration through the union. As the study
was conducted among members of the Hotel and Restaurant
Workers Union, largely representing unionized parties of the
hospitality industry, the sample is not representative of a
general population of the labour market.
The use of the WHO-Five scale in order to measure levels
of well-being needs to be considered. More intense testing
of the Swedish version of the scale is warranted. However,
previous studies have shown that using the WHO-Five rather
than other instruments may reduce the risk of ceiling effects
[36]. This factor could otherwise risk inducing a false image
of severity among the measures. The aforementioned factors
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may to some extent have limited the study and need to be
taken into consideration when interpreting the results.
4.2. Future Research. Based on the findings of this study,
future research should consider workplace incivility as a
social phenomenon. More research is needed concerning
the different components of workplace incivility, and their
relationships to instigated incivility and negative outcomes.
Special attention should be paid to mediating and moderating
effects of organizational variables. The results found in the
present study support potential indirect paths via organizational variables, but these paths need to be more thoroughly
investigated in future research. In addition, testing the moderation effects of organizational factors should be particularly
considered in other samples, as the moderating role of a
socially supportive environment is a counter-intuitive finding
and may even be reversed in other sectors. Longitudinal
studies are needed to complement the cross-sectional nature
of this studyand address the issue of causality in research on
workplace incivility.

5. Conclusion
The present research effort shows that workplace incivility
was connected to both instigated incivility and negative
outcomes in the form of reduced well-being, job satisfaction, turnover intentions, and sleeping problems. Witnessing
coworker incivility was the most important dimension to
explain instigated incivility. In addition, experienced incivility from coworker and supervisor, as well as witnessed incivility from supervisor, were unexpectedly related to instigated
incivility via moderations of perceived high control and high
social support.
Negative outcomes were to a high degree explained
by experienced supervisor incivility via mediation through
perceived low social support, low control, and high job
demands. The results emphasize the significance of studying
workplace incivility as a social process, considering both
experienced and witnessed workplace incivility from coworkers and supervisors in the same model. The results also
indicate the importance of including organizational factors
as key components in future studies of the research area.
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The goal of this study was to test the effectiveness of a workplace intervention targeting work-life stress and safety-related
psychosocial risk factors on health and safety outcomes. Data were collected over time using a randomized control trial design with
264 construction workers employed in an urban municipal department. The intervention involved family- and safety-supportive
supervisor behavior training (computer-based), followed by two weeks of behavior tracking and a four-hour, facilitated team
effectiveness session including supervisors and employees. A significant positive intervention effect was found for an objective
measure of blood pressure at the 12-month follow-up. However, no significant intervention results were found for self-reported
general health, safety participation, or safety compliance. These findings suggest that an intervention focused on supervisor support
training and a team effectiveness process for planning and problem solving should be further refined and utilized in order to improve
employee health with additional research on the beneficial effects on worker safety.

1. Introduction
Work-life stress and poor safety communication are psychosocial risk factors that have been identified to contribute
to decreased health and safety of workers. Workplace interventions focused on increasing supervisor support for worklife balance and safety communication have proven to be
effective for reducing such risks (e.g., [1, 2]). Furthermore,
it has been argued that strategies that take a Total Worker
Health (TWH) approach may be the most effective way to
improve the health and safety of workers, addressing both
health promotion and health protection in an integrative
fashion. The National Institute for Occupational Safety and
Health (NIOSH) defines TWH as “a strategy integrating
occupational safety and health protection with health promotion to prevent worker injury and illness and to advance
health and well-being” [3]. However, published studies on the
effectiveness of TWH programs remain scant [4].
The present study addresses this gap by assessing a TWH
intervention, the Safety and Health Improvement Program

(SHIP), designed to address work-family stress and safety
risk factors. We examine the effectiveness of SHIP using a
sample of construction workers, a sector and demographic
group that the National Occupational Research Agenda [5]
has targeted as understudied. Although there is recognition
that managing work and family roles is challenging for
workers and their families and that these challenges lead
to diminished worker health and safety (e.g., [6, 7]), few
workplace interventions that specifically address work-life
stress and safety communication have been developed based
on theory and they have not been systematically tested using
scientifically sound experimental designs (for exceptions, see
[2, 8–10]). Further, while the effects of supervisor behaviors,
team, and organizational climate have been shown to affect
a number of safety outcomes [11], relatively few studies have
examined actual safety interventions other than Zohar and
Luria [2], and no published intervention studies have taken
a TWH approach that integrates both work-life stress and
safety risk factors. Therefore, the present study addresses
this gap in the research by examining the effects of a TWH
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intervention that addresses work-life stress and safety on
worker health, well-being, and safety outcomes using a randomized control design in a sample of construction workers.
The need for psychosocial workplace interventions to
promote and protect construction worker health and safety
was recently illustrated by Bodner et al. [12] where workfamily stress and conflict were significantly and positively
correlated with diastolic blood pressure, body mass index,
and pain reports. Likewise, work-family stress and conflict were significantly related to missing work in the past
six months due to an injury. Although these relationships
reported were correlational and, at one point in time, they
suggest that construction workers are a vulnerable population
and that interventions that reduce psychosocial risk factors
such as targeting support for work-life balance and support
for safety should be examined for their beneficial effects on
worker health and safety.

2. Evaluation of Workplace Interventions:
Process Evaluations and Effects Evaluation
Nielsen et al. [13] discussed the importance of process evaluation to intervention research and provided a discussion of the
issues to consider when combining process evaluation and
effect evaluation data (i.e., evaluation of how an intervention
works versus an evaluation of what intervention works).
It has been rightly argued that the context within which
intervention takes place needs to be considered to fully
understand the effects of an intervention. This includes the
assessment of intervention fidelity as well as the complex
contextual environment that changes from group to group
and may never be able to be controlled in a group randomized
design, for example. Using mixed methods designs is one way
of helping to triangulate the process evaluation and effect
evaluation data.
Furthermore, Biron et al.’s [14] work identified several
factors that potentially contribute to limited intervention
effects. They suggest that process evaluations should be
conducted during intervention rollouts to better understand
the role of (1) organizational contextual influences such as
readiness for change; (2) the possibility that the introduction
of an intervention is perceived as a job demand, leading to
decreased well-being rather than to the expected beneficial
effects the researchers had hoped for; (3) low ownership by
stakeholders; and (4) characteristics of the intervention such
as scope, approach, and target which may exceed existing
organizational resources.
This idea extends to the four levels of training criteria
discussed by Kirkpatrick [15], running from those most easily
affected by training (reactions) to critical outcomes (results)
that are the ultimate goals of training programs. Specifically,
reactions refer to training participants’ affective response to
the training; learning refers to improvement in knowledge
and skills after training; behavior refers to changes in behavior
such as transfer of learned knowledge and skills back to the
job; the ultimate training criterion, results, refers to changes
in important organizational outcomes, such as organizational
productivity or, in TWH terms, participant health. Using this
framework, in the present study, our focus was on the three
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highest levels, specifically, changes in learning due to the
computer-based training of supervisors; behavior in terms
of transfer of knowledge and skills back to the job through
behavior tracking and the team effectiveness process; and
results in terms of improvements in employee health and
safety.
Thus, using a combination of qualitative and quantitative
methods, we developed an evaluation of SHIP that included
both process and effect assessments. We assessed follow-up
and uptake of the intervention within workgroups at 30, 60,
and 90 days after intervention through inspection of notes
generated from check-in meetings. Furthermore, consistent
with training research, we argue that it is critical for training
to include a design that fosters motivation to transfer the
training content to the job (e.g., [16, 17]). As part of our training design, we incorporated behavioral self-monitoring using
iPods that tracked behaviors learned during the training. This
has been a proven method to enhance transfer of training
in prior research (see [18]). Behavioral self-monitoring is a
technique in which individuals repeatedly observe, evaluate,
and record aspects of their own behavior.

3. Work-Family Psychosocial Risk
Factors and Health
Work-family/life stressors are rising for nearly every demographic and occupational group in the U.S. [19]. There is
growing recognition that work-family stressors have risen
for workers and their families across the nation, leading
to decreased health of workers and their family members
[20, 21]. In addition, escalating time pressures and workfamily conflict have negative business consequences such
as reduced worker productivity and turnover [22–24] and
negative long-term consequences for the economic health of
organizations and, ultimately, society. Effects of psychosocial
factors such as work-life stress on the health of workers
have been documented, as have the effects of such stress and
conflict on health behaviors, precursors to chronic health
outcomes [7]. Furthermore, work-life stress has been shown
to be related to worker safety outcomes [6, 25, 26]. Thus,
work-life stress is a psychosocial risk factor and is identified
as an occupational hazard by Hammer and Sauter [7]. In
turn, supervisor support for work and family is related to
reductions in work-life stress [8, 9].
Work-family conflict and stress are linked to general
mental and physical health outcomes [27–32]; more chronic
physical symptoms; and higher levels of dysphoria, psychological distress, and sickness absence [33, 34]. Other studies
suggest that, over time, the effects of work-family stress result
in negative health outcomes among objectively measured
indicators such as high blood pressure [35, 36] and other
mental and physical health problems [37–39].
In the present study, a primary outcome of interest is
blood pressure, a known risk factor for cardiovascular disease
[40]. Although many factors can contribute to high blood
pressure, the impact of work-related psychosocial risk factors,
such as job strain, on blood pressure and cardiovascular disease is established [41–44]. However, there are also workplace
factors that can help buffer these effects. One mechanism
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shown to help decrease the relationship between job strain
and cardiovascular disease and its risk factors is social
support [45, 46]. For example, research has demonstrated that
higher levels of supervisor support are related to lower levels
of blood pressure and improved sleep [47, 48].
Building upon this, there are multiple types of social
support that may influence worker health: spousal support,
coworker support, and supervisor support. For the purposes
of this discussion, we will focus on the supervisor support
construct developed by Hammer and colleagues [49] called
family-supportive supervisory behaviors (FSSB). This is a
form of social support focused on supervisors providing
support specifically to workers to assist with the integration of
work and family, thereby reducing work-life stress and related
strain outcomes. A central component of the intervention
in the present study is a focus on reducing work-life stress
through training supervisors to focus on FSSB.
This emphasis on training the supervisor is based on
our earlier work that conceptualizes the supervisor as the
linking pin or the key critical organizational level that impacts
health and well-being of workers. We based the development
of the intervention, supervisor supportive training, on the
FSSB concept. FSSB is made up of 4 types of support based
on the work of Hammer and colleagues [49], and this
is represented in the training intervention that contained
training on the FSSB dimensions of emotional support,
instrumental support, work-family role modeling, and workfamily creative management. In addition, the intervention
involved a team-based work design change process that
directly involved the workgroup employees as described in
the Method section of the paper. The intervention consisted
of two change approaches, a top-down approach that focuses
on the supervisors (computer-based training) and a bottomup approach that focuses on the workgroup members (team
effectiveness process). An advantage of this approach is
that it increases the odds of creating positive change in
organizations; a disadvantage of this approach is that we
cannot attribute any intervention effects to either of the two
components. Thus, this intervention was designed to have
both a top-down (i.e., supervisor-based) and bottom-up (i.e.,
employee-based) components. This multilevel intervention
design approach is expected to have a stronger effect on
intervention outcomes compared to one level or another.
While few work-family interventions have been developed based on theory and research and evaluated using
scientifically sound designs that integrate measurement of
the intervention’s effects on safety and health outcomes
[50, 51], there have been increasing employer interest in
and experimentation with creating supportive work-family
workplaces and flexible work arrangements, schedules, and
other work-life and “family friendly” policies [42–44, 52–
54]. However, most employers find it challenging to know
how to effectively implement these new ways of working
[55] and, specifically, which interventions are most effective.
Moreover, rigorous evaluations of work-family programs
and policies that involve longitudinal data and appropriate
comparison groups are virtually nonexistent. Identifying and
testing such workplace interventions to reduce work-family
stress and conflict is an important public health issue, given
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the significant effects of high work-family conflict on the
health and well-being of workers and their families (e.g., [1,
33]). Further, increasing organizational support for work and
family through supportive managers and workplace cultures
and through increasing employees’ involvement in developing strategies for eliminating low-value work may have significant implications for the health and well-being of workers.

4. Safety-Related Psychosocial Risk Factors
and Safety Outcomes
Similarly, little is known about workplace interventions that
are implemented to improve safety communication and
climate, other than the work of Zohar and colleagues on
supervisor safety communication strategies (e.g., [2, 10, 56]).
While there is a substantial literature regarding the consistent
effects of safety climate and leadership on safety behaviors
and attitudes (e.g., [11, 57–59]), few studies have addressing
safety climate training and interventions, and none have
combined work-life stress reduction with improvements in
supervisor safety communication.
Safety is a critical outcome, especially in high-risk occupations such as construction. Safety outcomes are determined by more than workplace environmental and individual
behavior factors. As research is beginning to show, psychosocial workplace factors such as work-life stress and conflict,
as well as poor safety communication and climate, also affect
safety outcomes [2, 6, 25, 26].
At least three critical meta-analyses have demonstrated
the link between safety climate (shared employee perceptions
of the safety environment at the organizational and group
level, as well as individual perceptions of climate) and safety
outcomes [11, 57, 58]. It has further been argued that safety
climate is determined by supervisory practices, communications, and behaviors (e.g., [59]). For example, Zohar [60]
found that transformational leadership focused on follower
welfare was important to safety outcomes. Accordingly,
Zohar [61] used an intervention focused on increasing safety
interactions in teams so that safety would be seen as having
as much priority as production. Feedback from the next
level of supervisors was also included. The intervention
increased safety-related interactions, improved safety culture,
and decreased minor accidents. Zohar and Luria [2] also
found that monitoring and providing feedback to supervisors
about safety-related interactions improved safety behavior
and safety climate. Therefore, the development of an intervention that targets supervisory behaviors is likely to improve
safety climate, which has been shown meta-analytically to
affect safety behaviors by increasing worker safety motivation
and safety knowledge [11].
Griffin and Neal [62] break down the construct of safety
behaviors (performance) into two subdimensions: safety
compliance and safety participation. Safety compliance refers
to engaging in core safety behaviors that are central to
the maintenance of a safe working environment, such as
wearing safety goggles. Safety participation consists of more
contextual behaviors that contribute to an overall environment of organizational safety, such as helping coworkers or
volunteering for safety-related activities. In the present study,
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safety will be operationalized using these two dimensions
[63].

5. The Present Study
The present study examines an integrated work-family and
safety support intervention, SHIP, over time within a vulnerable worker population, construction workers. Past research
has used white collar and retail samples to assess the effects
of family support from supervisors. In contrast, in this study
we advance the literature by examining the effects of this
intervention on blood pressure, self-reported health, safety
participation behavior, and safety compliance behavior in a
construction worker sample. Construction work is a safetysensitive occupation and, as such, we focused on work-life
conflict and safety communication training. Construction
workers have more rigid schedules than professional-level
workers who may experience high levels of work-life stress
but who may have more schedule flexibility to manage such
stress. Furthermore, construction work is a male-dominated
profession and the expectation for hiding or limiting one’s
work-life stress may be an additional subtle occupational
pressure. Furthermore, construction is a highly dangerous job
with many of the injuries in the US occurring in construction.
Thus, this is an appropriate sample for examining work-life
and safety hazards.
Furthermore, this research is part of a larger research
program on supervisor support interventions and specifically
family-supportive supervisor behaviors (FSSB) conducted
by Hammer and colleagues [8, 49]. We have extended this
training paradigm to also include supervisor support for
safety and thus, with training focused on work-life conflict
and safety, we chose theoretically relevant outcome variables.
Furthermore, some of our prior research has demonstrated
that work-life conflict, specifically family-to-work conflict,
was related to safety participation outcomes.
Construction workers complete physically demanding
tasks on the job, but few studies have examined the negative
health and safety effects related to psychosocial aspects of
their work (for an exception, see [12]). To address this from
a TWH perspective, SHIP was developed to improve worker
health and safety through reductions in occupational stress
via improved supervisor support and team effectiveness.
These intervention components are grounded in theory from
multiple disciplines and are partially supported by findings
from pilot/feasibility studies conducted by the Work, Family,
and Health Network (http://www.workfamilyhealthnetwork
.com/), as well as by the work of Zohar and colleagues.
The FSSB training intervention developed by Hammer
and colleagues [8] as well as the supervisor-based safety
training intervention developed by Zohar [61] was used as
the basis for the development of the integrated training
approach, SHIP, in the present study. Our behavior tracking strategy was informed by Olson and Winchester’s [18]
study demonstrating the effectiveness of this method for
improving training transfer. In addition, we drew on the
suggestion of Zohar and Luria [59], as well as that of Kelly
and colleagues [9], to integrate work teams into the change
process. Thus, we used the team effectiveness process (TEP)
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developed by Work Family Directions (WFD Consulting), a
consulting firm that specializes in work-family integration
practices within organizations. The TEP process has been
used in a variety of industries with employees in many types
of jobs including hospitality, financial services, technology,
engineering, manufacturing, call centers, and sales.
In sum, the purpose of this study is to examine the
effects of an integrated, theory-based work-life and safety
TWH intervention. SHIP targets the psychosocial work
environment through training supervisors and work team
members to decrease the psychosocial risk factors of worklife stress and poor safety communication, with expected
effects on the health (e.g., blood pressure), well-being, and
safety of workers. Specifically, the components of SHIP
are (1) family-supportive supervisor behavior (FSSB) and
supervisor-based safety (SBS) training, and (2) posttraining
tracking of learned behaviors, (3) team effectiveness process
for planning and problem solving (TEP), and (4) monthly
posttraining check-ins to revisit goals and assess progress.
Overall, SHIP was designed to increase work-life support and
improve safety and health. We examined the effectiveness of
SHIP using a randomized control design with construction
workers employed in a municipal city utility department.
In the present study, we test whether the SHIP intervention
to increase workplace support and decrease stress improves
employees’ safety, health, and well-being. We hypothesize that
SHIP will lead to improvements in worker safety (H1) and
health (H2) over time.

6. Method
6.1. Participants and Design. Participants were construction
and utility workers in a municipal public works department.
Job roles of participants included, but were not limited to,
utility worker, electrician, plumber, carpenter, heavy equipment operator, and sidewalk repair person. Employees were
organized into 8 divisions which were further divided into a
total 21 functional workgroups, each led by a supervisor. Half
of these workgroups (groups: 𝑘 = 11; employees: 𝑁 = 167)
were randomly assigned to receive the SHIP intervention; the
other half represented a control condition that received no
intervention (groups: 𝑘 = 10; employees: 𝑁 = 125). Surveys
and health assessments were administered prior to the intervention time period (baseline) and then again 12 months later
(follow-up). Of the 292 employees in the organization, 264
(90%) participated in either the preintervention (𝑁 = 227) or
postintervention (𝑁 = 198) data collection periods, and 167
participated in both baseline and follow-up. Figure 1 provides
a Consort diagram for the study.
Participants were predominantly male (90%) and white
(79%; 2% Hispanic or Latino) with 97% having completed
high school and 54% with college experience. The average
age of participants was 45.13 years (SD = 9.60). Many
participants were married (60%) or living with a significant
other (12%); 55% indicated having children at home, and
33% indicated that they care for an adult relative. Participants
had worked in their current job on average 11.4 years (SD =
8.5 years), and most (80%) reported working 40 hours per
week. Participants’ organizational roles were self-identified
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Employees eligible to participate
21 workgroups
292 employees

Randomization

Usual practice
10 work groups
125 employees

Allocation

Intervention
11 work groups
167 employees

Baseline
Baseline
Surveys and health assessments
Surveys and health assessments
Enrollment
n = 90
n = 137
rr = 72%
rr = 82%

Usual
practice

Ship
intervention

12 months
12 months
Surveys and health assessments
Surveys and health assessments
Follow-up
n = 115
n = 83
rr = 69%
rr = 66%
Analyzed
Analyzed
n = 116 (participated at baseline
n =148 (participated at baseline
Analysis
or 12 months)
or 12 months)
rr = 93%
rr = 89%

Figure 1: Consort diagram for SHIP randomized control trial. Rr:
retention rate.

as supervisor (8.3%), crew leader (13.4%), crew member
(70.5%), and others (5.1%).
6.2. Intervention Description. The intervention examined
here targets the entire work group, that is, both supervisors
and workgroup members. First, we will describe the two
components targeted at supervisors only. These included
computer-based training focused on FSSB and SBS using the
cTRAIN platform, followed by tracking of trained behaviors
(completed December 2012). Second, we will describe the
workgroup planning and problem solving team effectiveness
process (TEP; completed January-February 2013) and the
subsequent 30-, 60-, and 90-day post-TEP check-ins. Figure 2
depicts these intervention phases.
6.2.1. FSSB and SBS Computer-Based Supervisor Training.
Team supervisors in the intervention condition first completed a 1-hour computer-based training program using
the cTRAIN training platform. The cTRAIN platform was
designed using proven behavioral training principles and is
a self-paced, interactive training, with frequent quizzes and
informative feedback [64]. Content was based on Hammer
and colleagues [8] FSSB training and Zohar and Luria’s [2]
SBS training. Our preliminary research has demonstrated
that the effectiveness of the FSSB training program to improve

worker health using a computer-based training methodology
[8]. The SBS training module integrates methods used in
the only published safety intervention that has focused on
improving safety climate by improving communication skills
between supervisors and team members around safety issues
[2]. Training included lessons on supervisor behaviors in
the following areas: (1) emotional support, (2) daily job
and personal problem solving, (3) family-supportive role
modeling, (4) creative work-family management, (5) safety
communication, (6) feedback/reinforcement and coaching,
(7) providing resources, and (8) safety role modeling.
6.2.2. Behavior Tracking. Next, supervisors chose specific
training-related behaviors, based on the lessons noted above,
that they wanted to improve. These behaviors were selfmonitored and tracked for two weeks using HabiTrak tracking software, which had been preloaded onto an iPod Touch.
HabiTrak technology was designed based on decades of
research showing that transfer of knowledge is greater when
individuals set goals and observe, evaluate, and record aspects
of their own behavior (e.g., [18, 65–69]). The HabiTrak
program guided supervisors through the behavior change
process; users could access a detailed history of their behaviors and receive support through a help tab that provided
behavioral definitions and video instructions for the specific
learned behaviors. This program has been proven effective to
transfer training in past research [18].
6.2.3. Team Effectiveness Process (TEP). We drew on the suggestions of Zohar and Luria [59] and Kelly and colleagues [9],
to integrate work teams into the change process. Accordingly,
we used a modification of an existing team intervention, the
team effectiveness process (TEP; [70–72]) developed by Work
Family Directions, a consulting firm that specializes in workfamily integration practices within organizations. The TEP
process involves an initial team assessment (brief paper-andpencil survey of team practices, work-life effectiveness, and
sources of overwork and inefficiency), followed by a fourhour team session led by a WFD-trained facilitator. These sessions apply social support and locus of control theory [73] to
improve team planning and problem solving and to encourage supportive behaviors related to safety, health, and worklife balance within teams, including their supervisors. During
the TEP session, team members utilized a variety of group
problem solving methods including a review of assessment
results, root cause analysis, brainstorming solutions, small
group discussion, and voting on key issues. Conversations
focused on designing new ways of performing essential tasks,
identifying and eliminating low-value work and increasing
focus on safety and positive work-family management behaviors. Each team developed an action plan outlining what steps
they would take to make improvements, who was going to
be responsible for those steps, and when those actions would
be completed. Teams also developed operating principles
summarizing team agreements regarding effectiveness, safety,
and work-life balance supportive behaviors. Some examples
from the teams include “We will have regular crew meetings
on the job site,” “We will encourage questions from new
workers,” and “We will respect each other’s personal issues.”
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Supervisor training
(December 2012)
(i) 1-hour CBT
(ii) Family supportive
behaviors
(iii) Safety-supportive
behaviors
∗Average posttraining
quiz score: 85%

Behavior tracking
(December 2012)
(i) 2-week tracking
(ii) Self-set goals based
on training
(iii) Definitions and videos
of learned behaviors
easily accessible on
iPods used for
tracking

TEP
(January-February 2013)
(i) 4-hour facilitated team
session
(ii) Presession
questionnaires
(iii) Planning, and problemsolving, supportive
behaviors
(iv) Action plans

Check-ins
(i) 30 days after TEP
(ii) 60 days after TEP
(iii) 90 days after TEP
∗100% of check-ins
completed

Figure 2: SHIP components. CBT: computer-based training, TEP: team effectiveness process.

6.2.4. Check-Ins. Supervisors met with their teams 30, 60,
and 90 days following the TEP session to review the team’s
operating principles, assess their progress, and update their
action plans. The supervisor followed a Check-In Meeting
Guide which included assessing change in morale and work
attitudes, efficient use of time and resources, focus on safety
practices, and communication within the team. Success
stories, “win-wins,” and best practices were also noted.
6.3. Data Collection Procedure. Baseline data were collected
October–December 2012 and the 12-month postintervention
assessments were conducted October–December 2013. Data
collection occurred at the work site during company time.
Employees were informed that they were being invited
to participate in a research study about factors affecting
employees’ safety, health, and work experiences. Participation
was voluntary, and each employee received a $25 gift card
from the researchers for completion at each data collection
session. To match surveys across time points, employees were
assigned unique identification codes based on an employee
roster provided by the organization.
Assessments included a paper-and-pencil survey and
objective health measures including blood pressure. Concurrent with survey completion, employees were called one at a
time to complete the health assessments. A copy of all health
measures was provided to the participants, as well as information for how to read and interpret the results. Protocols were
in place for occurrences of high blood pressure (>160/90 mm
Hg), and additional information including the phone number
to a medical doctor was given to those participants.

also made qualitative notes about success stories, “win-wins”
and “best practices.”
7.2. Effects Evaluation: Reactions, Learning, Behavior, and
Results. Measures of supervisor computer-based quiz results
(learning), safety behaviors (behaviors), and perceived health
(results), as well as onsite physical health assessments
(results), were taken at baseline and twelve months after
intervention from both intervention and control teams.
7.2.1. Supervisor Computer-Based Quiz Scores. Learning was
assessed as part of the computer-based training through
embedded quiz questions at the end of each subsection. A
final overall score was computed for each manager based on
the posttest quiz score.

7. Measures

7.2.2. Safety Behaviors. Safety compliance and safety participation behaviors were each measured with three-item, selfreport scales [63]. A sample item from the safety compliance
measure is “I use the correct safety procedures for carrying
out my job.” A sample item from the safety participation
measure is “I voluntarily carry out tasks or activities that
help to improve workplace safety.” Responses to the items
were on a 5-point scale with options ranging from 1 =
“Strongly Disagree,” through 3 = “Neutral,” to 5 = “Strongly
Agree.” Scale scores were computed as the mean numeric
item response with higher scores indicating higher levels
of safety compliance and participation. Scale scores for the
safety compliance (coefficient-alpha = .92 at baseline and
.91 at follow-up) and safety participation (coefficient-alpha =
.86 at baseline and .89 at follow-up) measures demonstrated
acceptable levels of measurement reliability at both assessment periods.

7.1. Process Evaluation: Follow-Up Sessions at 30, 60, and
90 Days. All teams completed the 30-, 60-, and 90-day
check-in meetings which were led by the supervisor with
assistance from the trained facilitator(s). After each checkin meeting, the supervisor completed a form which included
updates to their action plan and ratings of changes in the
team on a 3-point scale from “No improvement” to “Great
improvement.” These measures included morale and work
climate, efficient use of time and resources, focus on safety
practices, and communication within the team. Supervisors

7.2.3. Self-Reported Health. Physical health was measured by
the physical health composite score from the SF-12 [74], a
12-item self-report inventory. A sample item is “In general,
would you say your health is:” with item response options
ranging from 1 = “Poor” to 5 = “Excellent.” The physical
health composite score is a weighted composite of the 12item responses with higher scores indicating higher levels
of physical health; physical health composite scores are
population normed to have a mean of 50 and a standard
deviation of 10. Scale scores for the physical health composite
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Table 1: Estimated means, standard deviations, and correlations among study variables by intervention condition.
Variable
(1) Health (baseline)
(2) Health (12 m)
(3) Blood pressure (baseline)
(4) Blood pressure (12 m)
(5) Safety participation (baseline)
(6) Safety participation (12 m)
(7) Safety compliance (baseline)
(8) Safety compliance (12 m)
(9) Age in Years
(10) Blood pressure medication

M
46.52
48.14
95.45
95.81
3.65
3.67
4.19
4.17
45.50
0.27

M
SD
6.68
6.73
9.86
9.89
0.81
0.84
0.62
0.70
10.13
0.45

(1)
47.51
6.67
(.76)
.53∗
−.05
−.06
.02
−.18
.09
.14
−.14
−.29∗

(2)
48.10
7.07
.61∗
(.81)
.18
−.15
.05
−.03
−.10
.11
−.27∗
−.42∗

(3)
95.78
11.97
−.16∗
−.31∗
1.00
.58∗
.02
.07
.05
.00
.10
−.06

(4)
94.41
10.18
−.21∗
−.30∗
.83∗
1.00
.13
.11
.25∗
.07
.03
−.10

(5)
3.63
0.82
.08
−.03
−.03
−.15
(.86)
.82∗
.51∗
.52∗
.13
−.08

(6)
3.75
0.81
.08
.08
.07
−.07
.60∗
(.89)
.42∗
.62∗
.13
.07

(7)
4.12
0.67
.08
−.06
.01
−.06
.53∗
.37∗
(.92)
.62∗
.14
.01

(8)
4.11
0.56
−.05
.11
−.09
−.08
.40∗
.64∗
.49∗
(.91)
.06
.21∗

(9)
44.87
9.11
−.23∗
−.23∗
.14
.09
.15
−.04
−.05
−.05
1.00
.31∗

(10)
0.25
0.44
−.31∗
−.35∗
.09
.10
.05
−.13
.15
−.02
.38∗
1.00

Notes: ∗ 𝑝 < .05. Intervention 𝑁 = 148; Control 𝑁 = 116. Intervention condition information above main diagonal; Control condition information below main
diagonal; Blood Pressure Medication (Yes = 1, No = 0). Estimates are based on full-information maximum likelihood estimation to account for missing data
values. Diagonal entries in parentheses are Cronbach’s alpha reliability coefficients.

(coefficient-alpha = .76 at baseline and .81 at follow-up)
demonstrated acceptable levels of measurement reliability at
both assessment periods.
7.2.4. Blood Pressure. Blood pressure was measured using
an Omron HEM-907EL machine, with an arm cuff. Three
consecutive readings (with a one-minute rest in between)
and an overall average were recorded. Mean blood pressure, defined as 1/3 systolic blood pressure + 2/3 diastolic
blood pressure, was calculated for each participant’s average
reading. This measure of blood pressure has been shown
to predict cardiovascular disease and death and may be the
best predictor of these health outcomes when single blood
pressure parameters are used [75]. In addition to these blood
pressure measurements, participants were asked whether
they were currently taking blood pressure medication. Use of
such medication was used as a control variable in the analyses
examining blood pressure as a dependent variable.

8. Results
Table 1 provides descriptive statistics for the various study
variables at baseline and at the 12-month follow-up by
intervention condition. No significant differences across
intervention conditions were observed at baseline for blood
pressure (𝐵 = 0.31, 𝑝 = .84), SF-12 physical health composite
scores (𝐵 = 1.23, 𝑝 = .18), safety compliance (𝐵 = −0.08,
𝑝 = .42), and safety participation (𝐵 = −0.29, 𝑝 = .99). Given
the lack of significant differences across groups at baseline,
we next interpret some overall patterns in the data ignoring
intervention group membership.
In addition to expected large correlations for the same
variables over time, we observe, as might also be expected,
negative correlations between age and SF-12 physical health
composite scores at both time points, a negative correlation
between taking blood pressure medication and SF-12 physical
health composite scores at both time points, and a positive
correlation between taking blood pressure medication and

age. We also observe significantly higher mean blood pressure
levels at baseline (𝑝 = .001) and 12 months (𝑝 = .01) than
what would be considered normal (i.e., with a 120/80 mm Hg
reading as “normal,” the mean blood pressure should be 93.2).
Furthermore, mean SF-12 physical health composite scores
were significantly lower at baseline (𝑝 < .001) and at 12
months (𝑝 = .002) than the population-normed mean value
of 50. Thus, this sample appears to be less healthy than what
is considered normative on these metrics.
8.1. Missing Data and Analytic Strategy. Of the 264 participants, 61 (33 intervention; 28 control) participated only at
baseline, 36 (11 intervention; 25 control) participated only
at the 12-month follow-up, and 167 (104 intervention; 63
control) participated at both baseline and follow-up (see
Figure 1 for the Consort diagram). Thus, there is a notable
amount of missing data. Several analyses were conducted
to explore patterns in the missing data using demographic
variables and the safety and health variables under investigation. Missing demographic variables assumed invariant
over time (e.g., ethnicity and gender) and logically structured
over time (e.g., age) were imputed based on the available
variable value at the observed assessment wave. Those who
participated only at baseline were on average significantly
older (𝑀 = 48.60) than those who participated only at
follow-up (𝑀 = 42.67) and at both assessments waves (𝑀 =
44.41), 𝐹(2, 259) = 5.78, 𝑝 = .004. Furthermore, those
who participated at baseline only were more likely to take
blood pressure medication at baseline (36.1%) than those who
participated at both baseline and follow-up (22.3%), 𝜒2 (1) =
4.40, 𝑝 = .036. No other variables varied significantly across
these three participant groups (i.e., those who participated
only at baseline, those who participated only at follow-up, and
those who participated at both time points).
In light of the amount of missing data and the noted
patterns across participation groups, we used the fullinformation maximum likelihood routine available in Mplus
4.2 to estimate intervention effects. The advantage of this
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Table 2: Model results for intervention effects on safety and health outcomes.

Predictor
Intercept
Age
Blood pressure medication
DV at baseline
Intervention
Residual variance
Model 𝑅2

12-month safety outcomes
DV: safety participation
DV: safety compliance
Coefficient (SE)
Coefficient (SE)
1.37∗ (0.28)
2.13∗ (0.31)
−0.01 (0.01)
−0.00 (0.01)
⋅
⋅
0.51∗ (0.06)
0.69∗ (0.05)
0.14 (0.09)
−0.02 (0.08)
∗
0.35 (0.04)
0.27∗ (0.03)
∗
.49
.30∗

12-month health outcomes
DV: blood pressure
DV: physical health
Coefficient (SE)
Coefficient (SE)
32.87∗ (4.95)
24.03∗ (3.20)
−0.03 (0.06)
−0.06 (0.05)
0.29 (1.33)
−3.44∗ (1.09)
0.68∗ (0.05)
0.55∗ (0.07)
∗
−0.32 (0.82)
−2.15 (1.03)
∗
45.98 (4.95)
28.93∗ (3.20)
∗
.55
.42∗

Notes: ∗ 𝑝 < .05. N = 264. Intervention (intervention = 1, control = 0); blood pressure medication (yes = 1, no = 0). Models use full-information maximum
likelihood routines to estimate parameters accounting for missing data.

missing data approach over typical software default options,
such as listwise deletion, is that the full-information approach
provides more appropriate parameter estimates and standard errors when the data are missing-at-random (MAR).
Although there are no available tests for the MAR assumption, the plausibility of this assumption increases if observed
variables related to both the likelihood of missingness and the
values of other observed variables without missing data are
used in the analytical model [76]. Thus, we include as control
variables in each model the value of the safety and health
outcome variable at baseline as well as participant age; for the
models testing for intervention effects on blood pressure and
physical health, we also include an indicator of blood pressure
medication use at baseline.
Finally, the lack of independence due to the nesting of
employees within divisions or workgroups was assessed. We
used the intraclass correlation (ICC) to quantify the degree
of nonindependence for the four safety and health outcomes.
For all four outcomes, Mplus estimated ICCs near zero (max
ICC = .003). Thus, in the presented models, we do not
estimate division- or workgroup-level random effects; the
parameter estimates from the models that included these
random effects were substantively identical to those reported.
8.2. Evaluation of Intervention Implementation. All supervisors in the intervention condition completed the computerbased training. To do so, supervisors needed to answer correctly each of the periodic quizzes in the training to continue
to the next training topic; incorrect responses required the
supervisor to repeat that training section before continuing.
The average score on the final training knowledge test was
85% indicating an adequate knowledge training outcome [15].
All supervisors in the intervention condition reported using
the behavioral self-monitoring tools. Although this data was
not collected from the supervisors, poststudy interviews
yielded some insights on the ease and difficulty of this task.
Supervisors found it easier to provide emotional support
(e.g., taking time to talk to employees) and role modeling
(e.g., leaving work on time and avoiding coming into work
on weekends); supervisors found it more difficult to provide
resources to manage conflicts (e.g., due to budget and staffing
constraints).

All workgroups assigned to the intervention condition
completed the TEP sessions. Furthermore, all workgroups
successfully completed the 30-, 60-, and 90-day check-in
tasks following these TEP sessions. At 60-day check-ins, 90%
of teams reported some or great improvement to morale and
work attitudes; 70% of teams reported some improvement
in more efficient use of time and resources; 100% of teams
reported some or great improvement to increased focus
on safety practices within the team; and 100% reported
some or great improvement to communication within the
team. Examples of topics that these workgroups identified
and worked on include institute end of day jobs review
meeting, implementing new job priority system, institute
“ride alongs” for Traffic Control to educate them to safety
risks, and conducting preconstruction meetings on specific
projects to avoid emergencies and inefficiencies. When asked
about success stories, supervisors made comments such as
“More communication between crew members,” “One staff
member wearing safety vest more,” and “Sharing lining
process with other sections gets them what they need and
removes misunderstanding for crews.”
8.3. Tests of Intervention Effects. Table 2 provides the results
of the analysis of intervention effects on the safety and health
outcomes. For the safety outcomes, no significant intervention effects were observed. Despite trending in the expected
direction, mean safety participation scores at the 12-month
postintervention assessment period were not significantly
higher in the intervention workgroups than in the control
workgroups after controlling for baseline safety participation
scores and age (𝐵 = 0.14, 𝑝 = .12, Δ𝑅2 = .014). Similarly,
mean safety compliance scores at the 12-month postintervention assessment period did not differ significantly among the
intervention and control workgroups controlling for baseline
safety compliance scores and age (𝐵 = −0.02, 𝑝 = .83,
Δ𝑅2 = .001). Thus, hypothesis 1 was not supported.
For the health outcomes, mean blood pressure scores
at the 12-month postintervention assessment period were
significantly lower in the intervention workgroups than in the
control workgroups controlling for baseline blood pressure
scores, age, and use of blood pressure medication (𝐵 = −2.15,
𝑝 = .038, Δ𝑅2 = .015). In contrast, mean SF-12 physical

BioMed Research International
health composite scores at the 12-month postintervention
assessment period did not differ significantly among the
intervention and control workgroups controlling for baseline
SF-12 scores, age, and use of blood pressure medication (𝐵 =
−0.32, 𝑝 = .69, Δ𝑅2 < .001). Thus, hypothesis 2 was partly
supported.

9. Discussion
The present study found evidence of SHIP intervention effects
on one of the two health indicators (i.e., blood pressure) and
neither of the two safety indicators. Descriptively, the size of
the intervention effect on blood pressure—considering the
value of the Δ𝑅2 statistic and a difference of 2.15 mmHg—
would be considered small in size. While this decrease is in
the lower end of the range of systolic BP losses found in a
meta-analysis of the impact of weight reduction on blood
pressure [77], it is well above the lowest. Furthermore, in the
health domain, small effects can be important. Indeed clinical
trials have been stopped on ethical grounds with even smaller
effect sizes (e.g., [78–80]). Thus, we consider this effect as
important because of the profound effects of elevated blood
pressure over hundreds of workers.
SHIP was an intervention designed to reduce psychosocial risk factors of work-life stress and poor safety communication. While the specific risk factors were not assessed
as outcomes, we can conclude that SHIP was successful in
improving blood pressure, a health outcome more closely
aligned theoretically with a reduction in work-life stress
rather than with an improvement in safety communication.
Therefore, we believe that there is evidence to suggest that
the SHIP components of FSSB, SBS, and TEP, together, led to
improvements in blood pressure over time. Future research
should examine ways of improving SHIP to more directly
target safety outcomes and to examine in more detail the
processes, both psychological and physical, through which
SHIP operates.
A limitation of the integrated intervention examined in
the present study is that the two intervention components
(supervisor training and TEP), while reinforcing one another,
cannot be teased apart as to whether the intervention effects
are due to the supervisor training component, the teambased component, or both. In the design of this study, we
erred on the side of creating an intervention that would
be successful on the belief that programs in organizations
are most successful that involve top-down (i.e., supervisorbased) and bottom-up (i.e., employee-based) components.
Although the apparent lack of intervention effects on selfreported safety behaviors is disappointing, inspection of the
baseline mean scores for these variables shown in Table 1 suggests one possible explanation for the lack of safety-specific
intervention effects, namely, a ceiling effect. Indeed, the mean
baseline score for safety compliance (𝑀baseline = 4.14) is
close to its maximum possible value of 5. The mean baseline
score for safety participation (𝑀baseline = 3.64, again with a
maximum of 5) is not as high as that for safety compliance but
is still well above the theoretical scale midpoint. Both indicate
general agreement that participants on average comply with
and participate in safety-related considerations. Thus, there
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was not much room for potential improvement, at least as
measured through these instruments. These baseline means
likely reflect some awareness of the importance of safe work
routines and the effects of prior safety training, critical issues
in an industry with a high injury risk. Additionally, based on
our qualitative data from the 60-day check-ins, 100% of teams
reported some or great improvement to increased focus on
safety practices within the team; and 100% reported some or
great improvement to communication within the team.
We view the nonsignificant but trending intervention
effect on safety participation, where there is likely less of
a ceiling effect due to the somewhat lower baseline mean,
as promising and worth exploring in future research with a
larger sample. Indeed, safety participation may be a key factor
in maintaining a safe workplace because it suggests a concern
for the safety of coworkers and the team. Further, it may be
that the nature of the intervention, focused on changing the
safety climate through supervisors, could have changed the
standard participants used to assess their safety behaviors.
Such “beta change” among participants can actually make
the detection of change more difficult even with successful
interventions [81].
In sum, we suggest that this study offers a first look at an
intervention that integrates both safety and work-life balance
supervisor training, along with a team-based approach that
is focused on team effectiveness process for planning and
problem solving in an effort at reducing psychosocial risk
factors and in turn improving safety and health of workers.
We believe that while this is a first step, it is an important
contribution to the literature because there are few workplace
interventions aimed at the reduction of psychosocial risk
factors that have been evaluated using scientifically sound
research designs. These findings add to the existing work-life
stress reduction intervention research on the effectiveness of
FSSB training [8, 9] and extend this work to the examination
of team-based methods using the TEP approach, as well
as integrating safety communication training drawing on
methods used by Zohar and colleagues [2, 10, 59–61]. We
suggest that while the findings for safety were not significant,
this could be due to particularly strong safety behaviors in
place at baseline leading to possible ceiling effects. Thus,
we would not abandon the safety communication training
portion of SHIP but rather suggest that future research is
needed.
We believe that to effectively develop workplace interventions that lead to improved health and safety of workers,
we need to replicate, customize for different industries, and
better understand the processes that are at play. This is just
the start of a research program on the effectiveness of SHIP.
Questions related to strength of intervention, psychological
processes, and behaviors impacted are all part of our future
research program as we currently work towards extending
this research to additional industries and populations. As
stated by Biron et al. [82] “. . . information on how to develop
effective strategies to reduce or eliminate psychosocial risks
in the workplace is much more scarce, ambiguous and
inconclusive.” We believe that the findings from this research
suggest that an intervention focused on supervisor support
training and a team effectiveness process for planning and
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problem solving can improve a critical area of employee
health and this positive effect suggests that a continued
strengthening and targeting of the intervention could expand
the impact to further improve employee health and safety.
In the end, we believe that our intervention offers important insight into ways that the psychosocial workplace risk
factors, at least that are associated with work-life stress, can
be impacted leading to improved health of workers as demonstrated by significant reductions in blood pressure. This type
of preventative approach, combined with more awareness
around health promotion activities and behaviors, is what
NIOSH is working to advance with the focus on TWH.
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Despite the developments both in hard and soft law policies in the European Union in relation to mental health and psychosocial
risks in the workplace, a review of these policies at EU level has not been conducted to identify strengths, weaknesses, and gaps
to be addressed in the future. Keeping in mind that the aim should be to engage employers in good practice, ideally such policies
should include key definitions and elements of the psychosocial risk management process, covering risk factors, mental health
outcomes, risk assessment and preventive actions, or interventions. The current paper aims to fill this gap by reviewing hard and
soft law policies on mental health in the workplace and psychosocial risks applicable at EU level and conducting a gap analysis
according to a set of dimensions identified in models of good practice in this area. Our review of ninety-four policies in total
revealed several gaps, especially in relation to binding in comparison to nonbinding policies. These are discussed in light of the
context of policy-making in the EU, and recommendations are offered for future actions in this area.

1. Introduction
It is generally accepted that “work is good for you,” contributing to personal fulfillment and financial and social prosperity
[1]. There are economic, social, and moral arguments that, for
those who are able to work, “work is the best form of welfare”
[2–4] and is the most effective way to improve the well-being
of these individuals, their families, and their communities.
Moreover, for people who have experienced poor mental
health, maintaining, or returning to, employment can also
be a vital element in the recovery process, helping to build
self-esteem, confidence, and social inclusion [5]. A better
working environment can help improve employment rates of
people who develop mental health problems. Not doing this
puts additional costs on governments that have to provide
social welfare support for people who would prefer to be in
employment.

There is also growing awareness that (long-term) unemployment is harmful to physical and mental health, so it
could be assumed that the opposite must be true that work
is beneficial for health. However, that does not necessarily
follow [1]. Work is generally good for your health and wellbeing, provided you have “a good job” [1, 6]. Good jobs are
obviously better than bad jobs, but bad jobs might be either
less beneficial or even harmful. In fact, a study by Westerlund
et al. [7] shows an improvement in fatigue and depressive
symptoms associated with the retirement event, especially for
those exposed to the worst work environment.
This paper focuses on mental health in the workplace
and adopts a comprehensive approach and an inclusive
definition of mental health with a focus not only on (the
absence of) mental health disorders but also on positive state
of psychological well-being. This approach underlines the
need to address mental health in its totality by recognising
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interrelationships among risks to mental health, subthreshold
conditions of poor psychological health and well-being (such
as stress), which may have not yet resulted in a diagnosed
mental health disorder but may severely affect their expression, and diagnosed mental health disorders. According to
this perspective, efforts to tackle mental ill health should not
focus on particular problems in isolation, such as depression,
for example, but they should seek to put in place policies
and practices that will tackle a wider range of risk factors
to mental health by appropriate interventions. These should
prioritise prevention and tackling problems at source while
also developing awareness and facilitating treatment.
This paper focuses on the workplace where one of
the key states of suboptimal mental health that can have
severe consequences is work-related stress. Work-related
stress is the response people may have when presented
with work demands and pressures that are not matched
to their knowledge and abilities and which challenge their
ability to cope [8]. The European Commission [9] defined
stress as a pattern of emotional, cognitive, behavioural, and
physiological reactions to adverse and noxious aspects of
work content, work organisation, and work environment.
In the framework agreement on work-related stress [10],
stress is defined as a state, which is accompanied by physical,
psychological, or social complaints or dysfunctions and
which results from individuals feeling unable to bridge a gap
with the requirements or expectations placed on them.
A substantial body of evidence is now available on
work-related risks that can negatively affect both mental
and physical health with an associated negative effect on
business performance and society [11]. Although risks in the
physical work environment can have a direct negative effect
on mental health that is accentuated by their interaction
with risks in the psychosocial work environment. In addition,
psychosocial hazards (also often termed work organisation
characteristics or organisational stressors) have been shown
to pose significant risk and have a negative impact on mental
health, mainly through the experience of work-related stress
[11, 12]. These hazards are closely associated with the changing
nature of work.
1.1. The Prevalence and Impact of Work-Related Psychosocial
Risks and Mental Ill Health in the EU. In 2005 and again
in 2010, every fourth participant of the European Working
Conditions survey believed that their health is at risk due
to work-related stress [13]. Even from early 2000, studies
suggested that between 50 and 60% of all lost working
days have some link with work-related stress [14] leading
to significant financial costs to companies as well as society
in terms of both human distress and impaired economic
performance. In 2002, the European Commission reported
that the yearly cost of work-related stress and related mental
health problems in 15 Member States of the pre-2004 EU was
estimated to be on average between 3 and 4% of the gross
national product, amounting to C265 billion annually [15].
In addition, the estimates for the proportion of the
workforce in Europe that may be living with a mental health
problem at any one time range from one in five [16] to two in
five [17], with a lifetime risk of at least two in five [16]. In the
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EU-27, it was found that 15% of citizens had sought help for a
psychological or emotional problem, with 72% having taken
antidepressants [18].
A report by EU-OSHA summarized the economic costs
of work-related stress illnesses. It reported that, in France,
between 220,500 and 335,000 (1–1.4%) people were affected
by a stress-related illness which cost the society between C830
and C1.656 million; in Germany, the cost of psychological
disorders was estimated to be EUR 3,000 million [19]. Each
case of stress-related ill health has been reported to lead to an
average of 30.9 working days lost [20]. Estimates from the UK
Labour Force Survey indicate that self-reported work-related
stress, depression, or anxiety accounted for an estimated
11.4 million lost working days in Britain in 2008/09 [21].
This was an increase from earlier estimates, which indicated
that stress-related diseases are responsible for the loss of 6.5
million working days each year in the UK, costing employers
around C571 million and society as a whole as much as C5.7
billion. A recent study concluded that the “social cost” of
just one aspect of work-related stress (job strain) in France
amounts to at least 2-3 billion euros, taking into account
healthcare expenditure related to absenteeism, people giving
up work, and premature deaths [22].
1.2. Policies on Psychosocial Risks and Mental Health in the
Workplace. Psychosocial risks and their management are
among employers’ responsibilities as stipulated in the Framework Directive 89/391/EEC on Safety and Health of Workers
at Work as it obliges employers to address and manage all
types of risk in a preventive manner and to establish health
and safety procedures and systems to do so. In addition to
the Framework Directive, a number of policies and guidance
of relevance to mental health have been developed and are
applicable to the European level. These include both legally
binding instruments (such as EU regulations, Directives,
decisions, and national pieces of legislation) and other “hard”
policies (such as ILO conventions) developed by recognised
national, European, and international organisations as well
as nonbinding/voluntary policies (or “soft” policies) which
may take the form of recommendations, resolutions, opinions, proposals, conclusions of EU institutions (Commission,
Council, and Parliament), the Committee of the Regions, and
the European Economic and Social Committee, as well as
social partner agreements and frameworks of actions, and
specifications, guidance, campaigns, and so forth initiated by
recognised European and international committees, agencies,
and organisations.
Regulatory instruments of relevance to mental health and
psychosocial risks are applicable to all EU member states.
However, even though each of these regulations addresses
certain aspects of mental health and/or the psychosocial
work environment, it should be noted that the terms “mental
health,” “stress,” and “psychosocial risks” are not mentioned
explicitly in most pieces of legislation [23]. The main example
in this respect is the Framework Directive 89/391/EEC on
Safety and Health of Workers at Work. Even though the
Directive asks employers to ensure workers’ health and safety
in every aspect related to work, “addressing all types of risk
at source,” it does not include the terms “psychosocial risk”
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or “work-related stress.” However, it does require employers
to “adapt the work to the individual, especially as regards
the design of workplaces, the choice of work equipment, and
the choice of working and production methods, with a view,
in particular, to alleviating monotonous work and work at
a predetermined work rate, developing a coherent overall
prevention policy which covers technology, organization
of work, working conditions, social relationships, and the
influence of factors related to the working environment.”
The Directive further specifies that “health surveillance
should be provided for workers according to national systems. Particularly sensitive risk groups must be protected
against the dangers which specifically affect them.” In this
sense, there is an indirect reference to, and provision for, risks
related to mental health at work. This is also the case for the
Directive on organisation of working time (93/104/EC), while
the Council Directive on work with display screen equipment
(90/270/EEC) actually refers to “problems of mental stress” in
the context of risk assessment. It should be noted here that, in
some EU member states, the national regulatory frameworks
are more specific than the key EU occupational health and
safety Directives and do make reference to psychosocial risks
and work-related stress.
A debate has been taking place in the scientific and
policy literatures about the lack of clarity in regulatory
frameworks and related guidance on mental health at work
and the management of psychosocial risks (e.g., [24–26]). A
recent European Survey of Enterprises on New & Emerging
Risks (ESENER) which covered over 28,000 enterprises in 31
countries across Europe has revealed that even though workrelated stress was reported among the key OSH concerns for
European enterprises, only about half of the establishments
surveyed reported that they inform their employees about
psychosocial risks and their effects on health and safety
and less than a third had procedures in place to deal with
work-related stress. The findings of the survey also showed
that 42% of management representatives consider it more
difficult to tackle psychosocial risks, compared with other
safety and health issues. The most important factors that
make psychosocial risks particularly difficult to deal with
were reported to be “the sensitivity of the issue,” “lack of
awareness,” “lack of resources,” and “lack of training” [27].
The second edition of EU-OSHA’s ESENER collected similar
information on OSH management and workplace risks, with
a particular focus on psychosocial risks, from almost 50,000
enterprises in 36 countries across Europe. Recently published,
first findings have revealed that psychosocial risk factors are
reported as more challenging than other risks. The most
important factors that make psychosocial risks particularly
difficult to deal are “lack of information” and “lack of
adequate tools to deal with the risk effectively” as perceived
by almost one in five establishments reporting “dealing
with difficult customers” or “experiencing time pressure”
[28].
Similar findings have also been found in stakeholder
surveys, which report that many stakeholders still perceive
workplace hazards as primarily relating to physical aspects of
the work environment. Furthermore, where issues relating to
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mental health are reported to be important OSH concerns,
there are significant differences among the perception of
stakeholders in different countries in the EU [29, 30]. These
differences in perception (in terms of perspectives, priorities,
and interests) of mental health at work between social
actors, particularly between employers’ organisations and
trade unions, are a challenge for effective social dialogue on
these issues and for the effective implementation of recently
introduced voluntary policy initiatives for the management
of psychosocial risks such as the European framework agreements on work-related stress and on harassment and violence
at work [31].
In addition to the regulatory instruments, a significantly
larger number of “soft” policy initiatives of relevance to
mental health and psychosocial risks in the workplace have
been developed and implemented at the EU level. An EUOSHA report on workplace mental health promotion cites
some of the recent policy documents and initiatives within
the EU relevant to mental health at work [32]:
(1) Lisbon Strategy: EU goal for economic growth and
competitiveness;
(2) Community Strategy on Health and Safety at Work,
2007–2012;
(3) Commission White Paper “Together for Health”;
(4) Framework Agreement on Work-related Stress;
(5) Framework Agreement on Harassment and Violence
at Work;
(6) The Mental Health Pact.
The EU-OSHA report highlights the wide scope of policies in
this area, which range from broad EU strategies and public
health policies to social dialogue initiatives. In addition
to these, other policy initiatives of relevance to mental
health and psychosocial risks in the workplace include the
setting-up of formalised stakeholder committees, EU level
campaigns, policies on managing disability, and initiatives
by organisations such as the WHO and ILO. Many of these
soft law initiatives and policies are directly relevant to mental
health in the workplace, psychosocial risks, work-related
stress, and their management. However, very little evaluation
has been conducted on hard and soft law policies in Europe.
An evaluation of the implementation of the Framework
Directive conducted a decade ago indicated that the tasks
of risk assessment, documentation, and supervision are not
universally spread, even in member states with a tradition
based on prevention [33]. The report also highlighted that,
where procedures were in place in organisations, they generally focused on obvious risks where long-term effects (e.g.,
mental health) as well as risks that are not easily observed
were being neglected. There was also hardly any consideration of psychosocial risk factors, and risk assessments
were often being considered to be a one-time obligation
lacking continuity where the efficiency of the measures was
not sufficiently monitored by employers. The findings of the
evaluation indicated that much still needed to be done as
regards psychosocial risks such as work control and work

4
organisation, preventing unreasonably intense work pace,
and repetitive work. This suggested an insufficient application
of some of the general principles of the prevention foreseen
in the Framework Directive 89/391 [25].
Concerning the evaluation of the framework agreements
for work-related stress and for harassment and violence at
work, the main activities that followed the signing of the
agreements were their translation in national languages [34,
35]; however, they did act as catalysts for the implementation
of new or updated legislation in some countries (e.g., the
Czech republic and Italy). It should be noted that there is a
rather mixed picture regarding the state of European social
dialogue in the area of psychosocial risks at work and, as
a result, serious questions have been raised in the literature
as to the appropriateness and effectiveness of “autonomous,
or voluntary, agreements” [36]. Indeed, Ertel and colleagues
[31] call for focused activities at European level to harmonize
stakeholder perspectives on the issue of psychosocial risk
factors and work-related stress.
As discussed before, in some EU member states (e.g.,
Sweden, Belgium, Italy, Germany, the Czech Republic), legislation is even more specific than EU law and makes direct
reference to work-related stress, bullying and harassment, or
psychosocial risks [6], although in very few countries stressrelated diseases are included in official lists of occupational
diseases. In addition, good practice examples in this area exist
in a number of member states. Some examples include the
Management Standards in the UK and Italy, Work Positive in
Ireland, the Work and Health Covenants and Catalogues in
the Netherlands, ISTAS in Spain, SOBANE in Belgium, the
tools developed by INRS and ANACT in France, and EUOSHA’s online simple risk assessment tool for SMEs, OiRA
[37]. Indeed, Iavicoli et al. [38] have called for a critical
evaluation of efforts employed so far to address psychosocial
risks and mental health in the workplace to be conducted
in order to develop an approach at European level that will
allow both flexibility at national level and a certain level of
benchmarking across members states in terms of relevant
data and good practices applied.
1.3. The Current Study. Since policies are an important
starting point in addressing key issues, it is first important to
identify the key elements policies in this area should address.
Keeping in mind that the aim should be to engage employers
in good practice, ideally such policies should include elements of the psychosocial risk management process, covering
risk factors, mental health outcomes, risk assessment and preventive actions, or interventions. However, a review of hard
and soft law policies at EU level along these dimensions has
not been conducted to identify strengths and weaknesses and
gaps to be addressed in the future. The current paper aims to
fill this gap by reviewing hard and soft law policies on mental
health in the workplace and psychosocial risks applicable at
EU level and conducting a gap analysis according to a set
of dimensions identified in models of good practice in this
area. In particular, the review and gap analysis has used the
PRIMA-EF model as a guide [11] which highlights the key
steps and principles of the psychosocial risk management
process.
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2. Method
The first step in the process was to identify all relevant
hard and soft law policies of relevance to mental health in
the workplace and psychosocial risks. This was based on
reviews previously conducted by the members of the research
team (see [23]). This review was updated to include sectoral
Directives as well as policies of relevance to mental health
in the workplace more broadly speaking (and not solely
psychosocial risks and work-related stress). The review therefore included not only general and specific health and safety
policies but also policies relating to working hours, parttime work, temporary work, parental leave, discrimination,
organizational restructuring (job insecurity), and so forth.
On the basis of a set of defined criteria in the form of a
policy scorecard (see Table 1), a gap analysis was carried out to
examine the extent to which the current EU policy framework
covered issues relating to mental health in the workplace.
Each policy (regulatory or nonbinding) was scored on a scale
of “0–5” on the basis of its relevance/applicability to and/or
coverage of dimensions relating to mental health at work. The
five dimensions were chosen on the basis of good practice
guidance [11] and according to the comprehensive definition
on mental health in the workplace adopted in this study.
The five dimensions were reference to mental health to in
the objectives and scope of the policy, coverage of exposure
factors, mental health problems/disorders at work and related
outcomes, risk assessment aspects, and preventive actions in
relation to mental health in the workplace. Policies which
did not cover or refer to mental health at work were given
a score of 0 while policies which were directly relevant and
comprehensively covered each dimension were given a score
of 5.
Each policy was reviewed by four researchers working in
pairs to analyze the policy content and “assign scores” on the
established criteria. To ensure interrater reliability, a method
for qualitative data analysis for applied policy research proposed by Ritchie and Spencer [39] was used where both
pairs of researchers reviewed the policy text for hard and
soft law policies independently. The assigned scores were
then discussed and reflected upon by all four researchers.
Where disagreement arose, an independent expert reviewed
the policy in question. The final assigned score on each
dimension was established by consensus in terms of the
majority.

3. Results
Table 2 presents the policy scorecard of regulatory instruments of relevance to mental health and psychosocial risks
applicable to the EU member states. These include European Union Directives and ILO conventions. These regulations address certain aspects of mental health and/or
the psychosocial work environment; however, most policies
scored 5 or below across the five dimensions highlighting
a lack of coverage and specificity. Directive 89/391/EEC,
the European Framework Directive on Safety and Health
of Workers at Work, received the highest score [13] along
with a Directive 2010/32/EU, implementing the Framework
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Table 1: Policy scorecard: key dimensions and scoring criteria.

Key dimensions
0
Mental health in
Not covered by the
the workplace
general objectives
referred to in the
or scope of the
objectives and
policy
scope of the policy
No reference to or
Coverage of
acknowledgeexposure factors in ment/coverage of
relation to mental exposure factors in
health in the
relation to mental
workplace
health in the
workplace
No reference or
Coverage of mental acknowledgehealth
ment/coverage of
problems/disorders mental health
at work and related problems/disorders
outcomes
at work and related
outcomes
No reference to or
Coverage of risk
acknowledgeassessment aspects ment/coverage of
in relation to
risk assessment
mental health in
aspects in relation
the workplace
to mental health in
the workplace
No reference to or
Coverage of
acknowledgepreventive actions ment/coverage of
in relation to
preventive actions
mental health in
in relation to
the workplace
mental health in
the workplace

1

2

3

Covered in
Only implicitly
Partially covered
principle but
covered by the
by the
not effectively objectives/scope of objectives/scope of
addressed
the policy
the policy

Covered in
principle but
not effectively
addressed

Covered in
principle but
not effectively
addressed

Covered in
principle but
not effectively
addressed

Covered in
principle but
not effectively
addressed

Only implicit
acknowledgement/coverage of
some exposure
factors in relation
to mental health in
the workplace
Only implicit
acknowledgement/coverage of
mental health
problems/disorders
at work and related
outcomes
Only implicit
acknowledgement/coverage of
risk assessment
aspects in relation
to mental health in
the workplace
Only implicit
acknowledgement/coverage of
preventive actions
in relation to
mental health in
the workplace

Agreement on prevention from sharp injuries in the hospital
and healthcare sector concluded by HOSPEEM and EPSU.
Directive 2010/32/EU is, however, applicable only to the
healthcare sector.
Table 3 presents the policy scorecard of voluntary policy
initiatives, which directly address mental health and psychosocial risks in the workplace. These policy initiatives
were scored much more favourably as compared to binding/regulatory policies. Eleven policy initiatives had overall
scores of 20 or more, indicating that many policy initiatives
explicitly referred to mental health and psychosocial risks in
the workplace in the objectives and scope of the policy and
sufficiently or comprehensively covered aspects relating to
exposure factors, mental health problems at work and related
outcomes, aspects of risk assessment and preventive actions.
Further analysis explored the average coverage of each
of the review dimensions across binding and nonbinding
policies (see Figure 1). The solid lines in Figure 1 depict
average scores of all binding/regulatory policies and all nonbinding/voluntary policy initiatives, while the dotted lines
plot the scores of the highest scored binding policy (Directive
89/391/EEC) and nonbinding policy (PRIMA-EF guidance)

Partial acknowledgement/coverage
of exposure factors
in relation to
mental health in
the workplace
Partial acknowledgement/coverage
of mental health
problems/disorders
at work and related
outcomes
Partial acknowledgement/coverage
of risk assessment
aspects in relation
to mental health in
the workplace
Partial acknowledgement/coverage
of preventive
actions in relation
to mental health in
the workplace

4
Sufficient coverage
but lack of
definitions of key
terms within the
policy
Sufficient coverage
but lack of
specificity on
exposure factors in
relation to mental
health in the
workplace
Sufficient coverage
but lack of
specificity on
mental health
problems/disorders
at work and related
outcomes
Sufficient coverage
but lack of
specificity on risk
assessment aspects
in relation to
mental health in
the workplace
Sufficient coverage
but lack of
specificity on
preventive actions
in relation to
mental health in
the workplace

5
Comprehensively
covered by the
general objective or
scope of the policy
Comprehensive
coverage of
exposure factors in
relation to mental
health in the
workplace
Comprehensive
coverage of mental
health
problems/disorders
at work and related
outcomes
Comprehensive
coverage of risk
assessment aspects
in relation to
mental health in
the workplace
Comprehensive
coverage of
preventive actions
in relation to
mental health in
the workplace

on each dimension. It is clear that nonbinding/voluntary
policy initiatives are more explicit in their reference to mental
health and psychosocial risks in the workplace in the objectives and scope of the policy and cover aspects relating to
exposure factors, mental health problems at work and related
outcomes, aspects of risk assessment and preventive actions,
in more detail as compared to binding/regulatory policies
overall and in each of the five dimensions. A comparison
of the highest scored binding and nonbinding policies also
indicate the same finding.

4. Discussion
From the review and gap analysis presented on regulatory
and voluntary policy initiatives, it is possible to make some
observations. Keeping in mind that the policies reviewed are
those that apply at European Union level alone (and not
member state policies), it is encouraging to see that a large
number of relevant policies exist both of a binding and a
voluntary nature. Our review covered thirty-four regulatory
and sixty voluntary policy initiatives and, in the case of the
latter, the number is likely to steadily increase year on year,

(1) Directive 89/391/EEC the European
Framework Directive on Safety and
Health at Work
(2) Directive 2010/32/EU implementing
the framework agreement on prevention
from sharp injuries in the hospital and
healthcare sector concluded by
HOSPEEM and EPSU
(3) Directive 2003/88/EC concerning
certain aspects of the organisation of
working time (consolidates and repeals
Directive 93/104/EC)
(4) Directive 90/270/EEC the minimum
safety and health requirements for work
with display screen equipment (fifth
individual Directive within the meaning
of Article 16 (1) of Directive 89/391/EEC)
(5) Directive 92/85/EC on pregnant
workers and women who have recently
given birth or are breast-feeding
(6) Directive 94/33/EC on the protection
of young people at work
(7) C155 Occupational Safety and Health
Convention (ILO), 1981
(8) Directive2000/78/EC establishing a
general framework for equal treatment in
employment and occupation
(9) C 183 Maternity Protection
Convention (ILO), 2000
(10) C 181 Private Employment Agencies
Convention (ILO), 1997
(11) Directive 2006/54/EC on the
implementation of the principle of equal
opportunities and equal treatment of men
and women in matters of employment
and occupation

Instrument

3

5

3

3

3
2
2
2
2
4

2

0

1

3

3
3
3
0
0
0

0

Coverage of exposure
factors in relation to
mental health in the
workplace

2

Mental health in the
workplace referred to in
the objectives/scope of
the policy

0

0

0

0

0

0

0

0

2

1

0

Coverage of mental
health
problems/disorders at
work and related
outcomes

2

2

2

2

1

2

3

3

3

5

4

3

1

3

3

1

1

1

2

3

2

4

Coverage of risk
Coverage of preventive
assessment aspects in
actions in relation to
relation to mental health
mental health in the
in the workplace
workplace

Table 2: Policy scorecard: regulatory instruments of relevance to mental health and psychosocial risks in the workplace at the European level.
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7

7

7

7

8

10

11

12

13

13

Overall
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(12) Directive 2002/14/EC establishing a
general framework for informing and
consulting employees in the European
Community
(13) Directive 2002/15/EC on the
organisation of working time of persons
performing mobile road transport
activities
(14) C187 Promotional Framework for
Occupational Safety and Health
Convention (ILO), 2006
(15) Directive 96/34/EC on the
framework agreement on parental leave
(16) Directive 2000/43/EC
implementing the principle of equal
treatment between persons irrespective of
racial or ethnic origin
(17) Directive 2009/104/EC concerning
the minimum safety and health
requirements for the use of work
equipment by workers at work (second
individual Directive within the meaning
of Article 16 (1) of Directive 89/391/EEC)
[replacing Directive 89/655/EEC]
(18) Directive 2008/94/EC on the
protection of employees in the event of
the insolvency of their employer
(repealing Directive 2002/74/EC and
Council Directive 80/987/EEC)
(19) Directive 98/59/EC on the
approximation of the laws of the member
states relating to collective redundancies
(20) Directive 92/91/EEC concerning the
minimum requirements for improving
the safety and health protection of
workers in the mineral-extracting
industries through drilling (eleventh
individual Directive within the meaning
of Article 16 (1) of Directive 89/391/EEC)

Instrument

1

1

1
1

1

1

1

1

1

0

0
0

0

0

0

0

0

Coverage of exposure
factors in relation to
mental health in the
workplace

0

Mental health in the
workplace referred to in
the objectives/scope of
the policy

0

0

0

1

0

0

1

1

0

Coverage of mental
health
problems/disorders at
work and related
outcomes

Table 2: Continued.

1

1

1

1

1

0

1

1

2

1

1

1

1

2

3

2

2

2

Coverage of risk
Coverage of preventive
assessment aspects in
actions in relation to
relation to mental health
mental health in the
in the workplace
workplace

3

3

3

4

4

4

5

5

5

Overall
(max. 25)
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(21) Directive 92/104/EEC on the
minimum requirements for improving
the safety and health protection of
workers in surface and underground
mineral-extracting industries (twelfth
individual Directive within the meaning
of Article 16 (1) of Directive 89/391/EEC)
(22) Directive 89/654/EEC concerning
the minimum safety and health
requirements for the workplace (first
individual directive within the meaning
of Article 16 (1) of Directive 89/391/EEC)
(23) Directive 89/656/EEC on the
minimum health and safety requirements
for the use by workers of personal
protective equipment at the workplace
(third individual directive within the
meaning of Article 16 (1) of Directive
89/391/EEC)
(24) Directive 90/269/EEC on the
minimum health and safety requirements
for the manual handling of loads where
there is a risk particularly of back injury
to workers (fourth individual Directive
within the meaning of Article 16 (1) of
Directive 89/391/EEC)
(25) C175 Part-time Work Convention
(ILO), 1994
(26) Directive 97/81/EC concerning the
framework agreement on part-time work
(27) Directive 99/70/EC concerning the
framework agreement on fixed-term
work
(28) Directive 2000/79/EC concerning
the European Agreement on the
Organisation of Working Time of Mobile
Workers in Civil Aviation

Instrument

1

1

1

1

1
1
1

1

0

0

0

0
0
0

0

Coverage of exposure
factors in relation to
mental health in the
workplace

0

Mental health in the
workplace referred to in
the objectives/scope of
the policy

0

0

0

0

0

0

0

0

Coverage of mental
health
problems/disorders at
work and related
outcomes

Table 2: Continued.

0

1

0

1

1

1

1

1

1

0

1

0

0

0

0

1

Coverage of risk
Coverage of preventive
assessment aspects in
actions in relation to
relation to mental health
mental health in the
in the workplace
workplace

2

2

2

2

2

2

2

3

Overall
(max. 25)
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(29) Council Directive 2001/23/EC on
the approximation of the laws of the
member states relating to the
safeguarding of employees’ rights in the
event of transfers of undertakings,
businesses or parts of undertakings or
businesses
(30) Directive 2002/73/EC on equal
treatment for men and women as regards
access to employment, vocational training
and promotion, and working conditions
(amending Directive 76/207/EEC)
(31) Directive 2009/38/EC on the
establishment of a European Works
Council or a procedure in
Community-scale undertakings and
Community-scale groups of undertakings
for the purposes of informing and
consulting employees (recast)
(32) Directive 93/103/EC concerning the
minimum safety and health requirements
for work on board fishing vessels
(thirteenth individual Directive within
the meaning of Article 16 (1) of Directive
89/391/EEC)
(33) Directive 92/57/EEC on the
implementation of minimum safety and
health requirements at temporary or
mobile construction sites (eighth
individual Directive within the meaning
of Article 16 (1) of Directive 89/391/EEC)
(34) Directive 91/383/EEC
supplementing the measures to
encourage improvements in the safety
and health at work of workers with a
fixed-duration employment relationship
or a temporary employment relationship

Instrument

1

1

1

1

1

1

0

0

0

0

0

Coverage of exposure
factors in relation to
mental health in the
workplace

0

Mental health in the
workplace referred to in
the objectives/scope of
the policy

0

0

0

0

0

0

Coverage of mental
health
problems/disorders at
work and related
outcomes

Table 2: Continued.

1

0

0

0

0

0

0

1

1

1

1

1

Coverage of risk
Coverage of preventive
assessment aspects in
actions in relation to
relation to mental health
mental health in the
in the workplace
workplace

2

2

2

2

2

2

Overall
(max. 25)
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(1) Guidance: EC, 1999 Guidance on Work-Related
Stress—Spice of Life or Liss of Death?
(2) Guidance: EU-OSHA, 2002 How to Tackle
Psychosocial Issues and Reduce Work-Related Stress
(3) Guidance: WHO, 2008 PRIMA-EF: Guidance on
the European Framework for Psychosocial Risk
Management: A Resource for Employers and Worker
Representatives
(4) Guidance: ILO, 1986 Psychosocial Factors at Work:
Recognition and Control
(5) Guidance: ILO, 2012 SOLVE Approach
(6) Guidance: WHO, 2003, Work Organization and
Stress
(7) WHO Healthy Workplaces Framework, 2010,
Healthy Workplaces: A Model for Action: For
Employers, Workers, Policymakers and Practitioners
(8) WHO Mental health declaration for Europe,
2005, and Mental Health Action Plan for Europe
(9) WHO European Mental Health Action Plan, 2013
(10) Guidance: ILO, 2012, Stress Prevention at Work
Checkpoints: Practical Improvements for Stress
Prevention in the Workplace
(11) EU High-level Conference, Brussels, 2010,
Investing into well-being at Work: Managing
Psychosocial Risks in Times of Change
(12) Committee of Senior Labour Inspectors (SLIC),
2012, Campaign on Psychosocial Risks at Work
(13) Communication from the Commission COM
(2014) 332 on an EU Strategic Framework on Health
and Safety at Work 2014–2020
(14) Framework Agreement on Work-related Stress,
2004 European Social Partners—ETUC, UNICE
(BUSINESSEUROPE), UEAPME, and CEEP
(15) Communication from the Commission {SEC
(2007) 214–216} Improving quality and Productivity at
Work: Community Strategy 2007–2012 on Health and
Safety at Work

Document

5
5

5

5
5
5
5
4
5
5

5
4
4

4

3

4

4

4
4
4
4
5
4
4

4
4
4

3

4

Coverage of
exposure factors in
relation to mental
health in the
workplace

4

Mental health in
the workplace
referred to in the
objectives and
scope of the policy

3

3

3

3

3

4

5

4

4

5

5

5

5

5

5

Coverage of mental
health problems at
work and related
outcomes

3

3

3

4

4

4

3

4

4

4

5

5

5

5

5

Coverage of risk
assessment aspects
in relation to
mental health in
the workplace

4

4

4

3

4

4

4

4

5

5

5

5

5

5

5

Coverage of
preventive actions
in relation to
mental health in
the workplace

Table 3: Policy scorecard: voluntary policy initiatives of relevance to mental health and psychosocial risks in the workplace.

17

17

18

18

20

21

21

21

22

23

24

24

24

24

24

Overall
(max. 25)
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(16) EU-Conference, Berlin, 2011-Promoting Mental
Health and Well-Being in Workplaces
(17) EN ISO 10075-1: 1991 Ergonomic principles
Related to Work-Load–General Terms and Definitions
(18) R194 revised annex, ILO 2010, Recommendation
concerning the List of Occupational Diseases and the
Recording and Notification of Occupational Accidents
and Diseases
(19) EN ISO 10075-2: 1996 Ergonomic Principles
Related to Work-Load–Design Principles
(20) Opinion of the European Economic and Social
Committee, 2013, on the European Year of Mental
Health—Better Work, Better Quality of Life (2013/C
44/06)
(21) Council of the European Union Conclusions,
2002, on combating stress and depression-related
problems
(22) European Pact for Mental Health and
Well-being, 2008, Together for Mental Health and
Well-being
(23) European Parliament resolution T6-0063/2009
on Mental Health, Reference 2008/2209 (INI),
Nonlegislative Resolution
(24) Green paper – EC, 2005, Improving the Mental
Health of the Population: Towards a Strategy on Mental
Health for the European Union
(25) European Parliament Resolution 2006/2058
(INI) on Improving the Mental Health of the
Population: Towards a Strategy on Mental Health for
the European Union
(26) Guidance: WHO, 2007 Raising Awareness of
Stress at Work in Developing Countries: a Modern
Hazard in a Traditional Working Environment: Advice
to Employers and Worker Representatives
(27) Guidance: EU-OSHA, 2011 Workplace Violence
and Harassment: a European Picture

Document

4
4

4

3

4

2

3

3

2

3

3

2

2

4

2

4

3

3

3

3

3

3

2

Coverage of
exposure factors in
relation to mental
health in the
workplace

4

Mental health in
the workplace
referred to in the
objectives and
scope of the policy

Table 3: Continued.

2

2

2

3

2

2

4

1

3

4

3

3

Coverage of mental
health problems at
work and related
outcomes

3

2

2

2

3

3

1

3

3

3

3

3

Coverage of risk
assessment aspects
in relation to
mental health in
the workplace

3

2

3

3

3

3

4

3

4

N/A

4

3

Coverage of
preventive actions
in relation to
mental health in
the workplace

12

12

13

13

14

14

14

15

15

15

16

17

Overall
(max. 25)
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(28) Guidance: WHO, 2003 Raising Awareness to
Psychological Harassment at Work
(29) Charter of Fundamental Rights of the European
Union (2000/C 364/01)
(30) Guidance: ILO, 2006 Violence at Work
(31) Communication from the Commission COM
(2010) 682 An Agenda for New Skills and Jobs: A
European Contribution towards Full Employment
(32) WHO Action Plan, 2012 for Implementation of
the European Strategy for the Prevention and Control
of Noncommunicable Diseases 2012–2016
(33) Council of the European Union Conclusions,
2003 on Mental health–Conference on Mental Illness
and Stigma in Europe: Facing Up the Challenges of
Social Inclusion and Equity
(34) Council of the European Union Conclusions,
2005 on a Community Mental Health Action–Outcome
of Proceedings
(35) Opinion of the European Economic and Social
Committee, 2005 on the Green Paper Improving the
Mental Health of the Population—Towards a Strategy
on Mental Health for the European Union (2006/C
195/11)
(36) EC 2007-White paper- Together for Health—A
Strategic Approach for the EU 2008–2013
(37) Framework Agreement on Harassment and
Violence at Work, 2007, European Social
Partners-ETUC, BUSINESSEUROPE, UEAPME, and
CEEP
(38) The Standing Committee of European Doctors
(CPME) Position Paper, 2009, Mental Health in
Workplace Settings “Fit and Healthy at Work”
(39) Council Resolution 2000/C86/01 on The
Promotion of Mental Health
(40) Mental and Physical Health Platform (MPHP)
2009, The Mental and Physical Health Charter and Call
for Action
(41) Recommendations from Mental Health Europe
(MHE), 2009 Work Programme of the
Spanish-Belgian-Hungarian Trio Presidency of the
Council of the EU (2010-2011)

Document

2
4
2
3

3

2

2

1

1

3

2
0
1

1

2
2
4

1

3

3

3

2

1

3
3
3

3

Coverage of
exposure factors in
relation to mental
health in the
workplace

2

Mental health in
the workplace
referred to in the
objectives and
scope of the policy

Table 3: Continued.

1

1

2

1

1

1

1

1

2

1

1

2

1

2

Coverage of mental
health problems at
work and related
outcomes

0

0

0

0

1

3

1

1

1

3

2

2

0

2

Coverage of risk
assessment aspects
in relation to
mental health in
the workplace

1

1

2

2

2

1

2

3

2

3

1

3

4

3

Coverage of
preventive actions
in relation to
mental health in
the workplace

6

6

7

8

8

8

8

10

10

11

11

11

11

11

Overall
(max. 25)

12
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(42) Recommendations of the European Parliament
and of the Council, 2006, on key competences for
lifelong learning
(43) Council of the European Union Conclusions,
2011, on “The European Pact for Mental Health and
Wellbeing-Results and Future Action”
(44) Council Decision 2003/C 218/01, on Setting Up
an Advisory Committee on Safety and Health at Work
(45) Council Resolution 2000/C218/03, on action on
health determinants
(46) Council of the European Union, 2000, Lisbon
Strategy: to become the most competitive and dynamic
knowledge-based economy in the world capable of
sustainable economic growth with more and better jobs
and greater social cohesion
(47) Council of the European Union Conclusions,
2001, on a Community strategy to reduce
alcohol-related harm
(48) Framework Agreement on Telework, 2002,
European social partners—ETUC, UNICE
(BUSINESSEUROPE), UEAPME, and CEEP
(49) Opinion of the Committee of the Regions, 2006,
on the Proposal for a Recommendation of the
European Parliament and of the Council on Key
Competences for Lifelong Learning
(50) Commission Recommendation 2008/867/EC on
the active inclusion of people excluded from the labour
market
(51) Guidance: European Commission, 2009, Report
of Ad Hoc Expert Group on the Transition from
Institutional to Community-based Care
(52) Framework Agreement on Inclusive Labour
Markets, 2010 European social partners—ETUC,
UNICE (BUSINESSEUROPE), UEAPME, and CEEP
(53) Communication from the Commission COM
(2010) 2020 EUROPE 2020: A Strategy for Smart,
Sustainable, and Inclusive Growth

Document

2

0
1
1

1

1

1

2

1

1

2

2

2
1
1

0

1

0

0

0

1

0

0

Coverage of
exposure factors in
relation to mental
health in the
workplace

Table 3: Continued.

1

Mental health in
the workplace
referred to in the
objectives and
scope of the policy

0

0

0

1

0

0

0

0

0

0

0

1

Coverage of mental
health problems at
work and related
outcomes

0

0

0

0

0

1

0

1

0

1

1

0

Coverage of risk
assessment aspects
in relation to
mental health in
the workplace

1

1

1

1

1

1

1

1

1

1

2

1

Coverage of
preventive actions
in relation to
mental health in
the workplace

3

3

3

3

3

3

3

3

3

4

5

5

Overall
(max. 25)
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(54) Council of the European Union Conclusions,
2011, on closing health gaps within the EU through
concerted action to promote healthy lifestyle behaviours
(55) Council Resolution 2000/C218/02, on the
balanced participation of women and men in family
and working life
(56) Framework of Actions for the Lifelong
Development of Competencies and Qualifications,
2002 European social partners—ETUC,
BUSINESSEUROPE, UEAPME, and CEEP
(57) Framework of Actions on Gender Equality, 2005,
European social partners—ETUC, UNICE
(BUSINESSEUROPE), UEAPME, and CEEP
(58) EC 2007 - White paper on a Strategy for Europe
on Nutrition, Overweight and Obesity Related Health
Issues
(59) Opinion of the Committee of the Regions 2008
on Flexicurity
(60) WHO European Mental Health Strategy, 2011

Document

1

1

1

1

1
1
0

0

0

0

0
0
1

Coverage of
exposure factors in
relation to mental
health in the
workplace

Table 3: Continued.

1

Mental health in
the workplace
referred to in the
objectives and
scope of the policy

0

0

0

0

0

0

0

Coverage of mental
health problems at
work and related
outcomes

1

0

0

0

0

0

0

Coverage of risk
assessment aspects
in relation to
mental health in
the workplace

0

1

1

1

1

1

1

Coverage of
preventive actions
in relation to
mental health in
the workplace

2

2

2

2

2

2

3

Overall
(max. 25)
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15
Mental health in the workplace
referred to in the objectives/scope
of the policy
4

Overall

2.31
4.8

5
3

2

2.6
2.2
0.97

Coverage of exposure factors in
relation to mental health in the
workplace

0.45

1.52 2.5

0
0.18
1.39

1.84
1.3

2.45
Coverage of preventive actions in
relation to mental health in the
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Figure 1: Gap analysis on coverage dimensions across binding and nonbinding policies. ∗ Note: The EC 1999 Guidance on work-related
stress: Spice of life or kiss of death? EU-OSHA 2002 Guidance on How to Tackle Psychosocial Issues and Reduce Work-Related Stress; ILO
1986 Guidance on Psychosocial Factors at Work: Recognition and Control; and the ILO, 2012, SOLVE Guidance had the same score as the
PRIMA-EF guidance on each dimension.

since mental health and psychosocial risks in the workplace
represent a constant priority in Europe and other countries.
The review and gap analysis also shows that higher scores
have been assigned to nonbinding (or soft law) policies.
Indeed no binding policy achieved a score higher than 2.5,
while several voluntary policies achieved scores of 4.5 and
higher. This certainly reflects the focus of the specific policies
as well as their development process and regulatory nature.
Binding policies are the outcome of lengthy negotiations
among various stakeholders. Depending on the issue at hand
and the extent to which it is considered controversial, the
text of the policy will reflect this. It is not surprising to see
less coverage of the review dimensions in binding regulation
due to the lack of agreement on psychosocial issues among
social partners and their perceived “sensitivity,” however gaps
in terms of definitions and terminology cannot be ignored.
As discussed previously, these issues have been raised in the
literature and there are several calls for clarifying the text
of binding policies further through the inclusion of specific
terms (such as work-related stress, psychosocial risks, and
mental health at work). While from our review it can be

seen that there is more coverage of exposure factors, risk
assessment, aspects and preventive action, this is still limited
in comparison to nonbinding policies.
On the other hand, voluntary policies are often developed
by experts alone and usually do not involve negotiation
but rather a review process (which could still involve all
relevant stakeholders). They are more focused in terms of
addressing specific issues and often aim at providing guidance
on implementing good practice. As a result, terminology in
these policies is more specific and inclusive and coverage of
key elements is more extensive (as also shown in Figure 1).
It is important to note that this review provides an
overview on the basis of the content of policies in this area.
However, it does not draw any conclusions on the uptake and
impact of these policies in practice. Two key issues concern
the extent to which these policies offer specific guidance on
managing risks in relation to mental health in the workplace
to enable organisations (and especially small and mediumsized enterprises) to implement a preventive framework of
action and whether existing policies have actually fulfilled
expectations in practice in the area of mental health in
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the workplace. Naturally, one would expect that the binding
nature of regulation means that they would be adopted more
in practice. However, recent findings suggest that although
occupational health and safety legislation is seen by European
employers as a key driver to address health and safety issues,
it has been less effective for the management of psychosocial
risks and the promotion of mental health in the workplace
[27, 40].
In relation to voluntary policy instruments, there is the
question of whether they have been effective in supporting
the implementation of existing legislation and in guaranteeing quality with regard to the “essential requirements”
established by European binding policies. Unfortunately, very
little evaluation exists in this area and it is difficult to draw
any meaningful conclusions. A meaningful example in this
direction comes from the last report on the implementation
of the European framework agreement on work-related stress
signed by the representatives of European social partners
[41]. This agreement has had important positive effects,
accelerating social dialogue and the development of policies
on work-related stress in most of the EU countries. After
10 years from signing, it has been implemented in most of
the countries of the EU in different ways: being translated
in 8 countries, leading to the signing of national agreements
with social partners in 9 countries, being implemented in
national legislation in 9 countries. In addition, an evaluation
of soft law would not be sufficient unless national policies and
relevant initiatives were also taken into account. Traditions
of national level research into occupational health and safety
in general and specifically in relation to psychosocial risks
and their management, national discourses on health and
safety definitions and priorities socially and politically, and
the practical application of research knowledge to workplace
practice are also important determinants of action in this
area [42]. However, ESENER results do indicate low action
of European organisations and further need for guidance
and support [43]. Given the number of voluntary initiatives,
one would expect further uptake at company level, and
questions in relation to effectively communicating these
to organisations/employers in a user-friendly manner, or
highlighting positive benefits, are relevant in order to engage
them in action.
According to the findings of our review and the wider
context of policy-making in Europe, if the status quo concerning the policy context to mental health in the workplace
is maintained, it is likely that a number of initiatives will
continue to take place across the EU in this area, given the
impact of mental ill health on individuals, organisations,
and society. However, there is uncertainty as to whether
they will achieve the desired outcomes. Although there have
been a number of policy initiatives for more than ten years
in the EU, awareness in relation to mental health in the
workplace and the importance of preventive action still seems
to be lacking on the whole and especially among SMEs. This
is despite the available data that map the prevalence and
impact both of risk factors and mental ill health outcomes.
In addition, despite the fact that the Framework Directive
89/391/EEC covers all types of risk to workers’ health and
as the framework agreement on work-related stress clarifies,
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including work-related stress, there still appears to be limited
awareness of this provision both by employers and other
key stakeholders such as policy makers and inspectors in
different countries. Limited awareness and expertise on how
to conduct inspections on psychosocial risks associated with
mental ill health were among the key drivers for the 2012 SLIC
campaign [44]. However, with widespread budget cuts in the
public sector, inspections in many countries are becoming
more reactive in nature [37].
In light of this, it would be advisable to revisit the
content of the Framework Directive in relation to psychosocial risks and mental health in the workplace to provide
further clarity and harmonize terminology across other key
pieces of legislation accordingly. In absence of this, a clear
interpretation of the legal provisions in this area by the
European Commission would be needed. There is also more
scope for better and closer collaboration and coordination to
achieve maximum impact in a cost-effective manner at EU
institutional level since several policy initiatives and studies
have been implemented in this area, for example, from different EC Directorate Generals, the European Parliament, and
the European Agency for Safety & Health at Work. Finally, it
is important that employer responsibility is strengthened and
awareness is further developed both in relation to the policy
framework on mental health in the workplace and specific
preventive measures that should be introduced to promote
mental health, and the promotion of soft law initiatives is
essential towards this end.

5. Conclusions
Mental health and psychosocial risks in the workplace have
been recognised as priorities in occupational health and
safety in the European Union for at least two decades. A
number of hard and soft law policies of relevance to them
have been developed over the years that have promoted
awareness and action among policy makers, social partners,
organisations, and indeed individual workers. This paper
aimed to provide a review and gap analysis of hard and
soft law policies applicable at EU level in this area and offer
recommendations for the future. Our review of ninety-four
policies across five key dimensions revealed several gaps,
especially in relation to binding in comparison to voluntary
policies. According to the findings of our review and the
wider context of policy-making in Europe, if the status
quo as concerns the policy context to mental health in the
workplace is maintained, it is uncertain whether desired
outcomes will be achieved in practice since awareness in
relation to mental health in the workplace and the importance
of preventive action still seems to be lacking. It is therefore
recommended that key EU legislation is made clearer in this
area by either including specific terminology and harmonizing it across other key pieces of legislation accordingly
or by the development of a clear interpretation of the legal
provisions in this area by the European Commission. It is
also recommended that there is a better coordination at EU
institutional level to achieve maximum impact and not isolated and indeed competitive and non-cost-effective efforts.
Finally, it is important that soft law initiatives continue to be
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promoted to strengthen employer awareness, responsibility,
and engagement in preventive actions.
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Workplace bullying is considered by the European Agency for Safety and Health at Work one of the emerging psychosocial risk
factors that could negatively affect workers’ health. Thus, the aim of this study was to analyze the process that leads from bullying to
negative health (such as musculoskeletal disorders (MSDs)), testing the mediating role of job-related strain. Data were collected on
512 workers (62.9% female; mean age = 43.6 years) of a retail chain who filled in a self-report questionnaire after a one-hour training
session on work-related stress. Data analyses were performed controlling for potentially confounding variables (i.e., gender, age,
organizational role, type of contract, and perceived physical job demands). Preacher and Hayes analytical approach was used to test
the indirect relationship between bullying and MSDs. Results showed that work-related strain mediates the relationship between
bullying and MSDs considered (low back, upper back, and neck) except for MSDs of the shoulders. Our study confirms the role
played by bullying and job-related strain in determining workers’ MSDs.

1. Introduction
Increasing attention has been paid in the past 15 to 20 years
to the phenomenon of workplace bullying; in some countries
it is also called mobbing [1]. Workplace bullying refers to
a series of negative behaviours carried out frequently and
over a prolonged period of time, usually against an individual
employee by his or her colleagues or superior [2]. Examples
of such negative behaviours are as follows: excessive criticism
of one’s work; withholding of information, which affects
performance; being assigned an unmanageable workload;
spreading of rumours; and social isolation.
Bullying is an escalating process in the course of which
the person confronted ends up in an inferior position and
becomes the target of systematic negative social acts. Therefore, a conflict cannot be called bullying if the incident is an

isolated event or if it involves two parties of approximately
equal strength [2]. The consequences of exposure to bullying
may be traumatic for the affected individual [3, 4]. Prevalence
estimates of bullying are difficult due to a lack of an agreed
upon definition of the phenomenon. A recent European
survey [5] estimated a prevalence of 4% among European
workers. However, in the same survey, 11% of workers
reported they were the subject of verbal abuse at work, which
may also be considered a form of bullying. According to
others, the prevalence of bulling may be even higher: 15%
of workers may be affected at any point in time [6]. Despite
this lack of convergence on prevalence estimates, there is
substantial agreement that workplace bullying is an emerging
psychosocial risk with the potential to adversely affect the
safety and health of working people [7].

2
Most studies in this area have investigated psychological
health outcomes of exposure to bullying, documenting a
significant relationship between bullying and psychosocial
stress, leading to anxiety and depression, including the onset
of major depressive episodes [8–12]. It is now quite clear
that exposure to bullying can lead to a profound deterioration of the person’s psychological health, mainly via stress
experiences [13]. Few studies, however, have investigated
the potential impact of bullying on outcomes other than
psychological ones. Thus, it remains to be seen whether
bullying has the same far-reaching health effects as those, for
example, of well-established psychosocial factors, such as job
strain or effort-reward imbalance, which have been found
to deteriorate not only to psychological but also to physical
health conditions [14]. Furthermore, researchers have noted
that studying the relationship between psychosocial factors,
such as bullying, which are usually assessed through selfreports, and psychological outcomes, may be particularly
subjected to common method bias due to personal factors
such as negative affectivity, which may act as a critical confounding variable [15]. This further strengthens the relevance
of assessing the potential effect of bullying on different kinds
of health-related outcomes.
To address the gap in the literature presented above, in
the present study we investigate the relationship between
exposure to bullying and very common work-related physical
health problems, namely, musculoskeletal disorders (MSDs).
MSDs are dysfunctions affecting muscles, bones, nerves,
tendons, ligaments, joints, cartilages, and spinal discs; they
are defined by sprains, strains, tears, soreness, pain, peripheral nerve disorders, and connective tissue injuries of the
structures previously mentioned [16]. MSDs are the most
often reported health problem by workers in the European
Union: 24.7% of them report back pain and 22.8% report
muscular pain in shoulders, neck, upper or lower limbs, or
combinations of any or all of these. In the United States, MSDs
are one of the main reasons for short- and long-term disability
and early retirement [17, 18].
The most common antecedents of MSDs are biomechanical factors, such as repetitive motion, excessive force,
awkward postures, and prolonged sitting and standing [16].
However, psychosocial factors are also believed to be important for both the initial development of MSDs and the
long-term disability that may follow [18–22]. While the
precise mechanisms (e.g., cognitive, neuroendocrine, and
musculoskeletal) through which psychosocial factors may
affect MSDs have not been fully elucidated, an accepted
hypothesis [23] is that psychosocial factors may operate
indirectly. They may, for example, influence muscle tension
or other physiological processes and decreasing micropauses
in muscle activity and, as a consequence, affect the perception
of pain. Plausibly, such indirect effect is exerted through the
experience of work-related stress.
Most research on the impact of psychosocial factors on
MSDs has focused on factors, such as psychological job
demands and job control [24]. A review of the available
evidence suggests that such factors (i.e., high demands and
low control) are indeed related to MSDs, specifically of
the neck, shoulder, and back [25]. As far as exposure to
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bullying is concerned, we traced two studies exploring its
relationship with MSDs. A study on 370 Lithuanian seafarers
published as a conference abstract revealed that exposure to
bullying was significantly associated with an overall measure
of upper limb MSDs [26]. Another study conducted on
1024 employees of a Norwegian bus company revealed an
association between exposure to bullying and a measure of
musculoskeletal complaints including headache, backache,
neck ache, and hand and foot pain [27]. However, the latter
study did not control for potentially confounding factors,
such as physical load factors. Furthermore, neither study followed recent recommendations emphasizing the importance
of investigating specific forms of MSDs [25].
Thus, in the present study, we further investigate the
relationship between exposure to bullying and MSDs by controlling for potentially confounding factors and focusing on
specific musculoskeletal problems. Furthermore, we explore
whether job-related strain may indeed act as a mediator in
the relationship between exposure to bullying and MSDs,
as Silverstein and Evanoff [23] hypothesized and, indeed, as
Sprigg et al. [24] found for other psychosocial risk factors.

2. Methods
2.1. Study Design and Sample. A cross-sectional survey was
conducted in a large retail company in Italy. A total of 553
workers voluntarily participated in the study, after researchers
obtained a randomized sample from the organization’s 812
workers (68.1% was the response rate). All participants
worked in grocery stores belonging to the same organization;
therefore all of them have the same procedures and company
regulations. The sample was composed of both supervisors
and employees. Participants worked in different departments
of the supermarkets (e.g., gastronomy, fruit and vegetables,
butchery, fish, bakery, cashiers, and nonfood); thus they all
perform job activities with high physical demands.
Workers were assembled in different groups and, after one
hour of training on work-related stress, they completed an
anonymous, self-administered questionnaire. The contents
of this brief training session were the main European and
national regulations about work-related stress and the main
definitions of work-related stress used in the literature. This
training hour was included before filling the questionnaire
in order to explain to the workers that the aim of the study
was not to define how much they were stressed, but only to
understand which psychosocial risk factors could contribute
to enhancing strain and decreasing workers’ health.
2.2. Measures. Workplace bullying is normally assessed
either by using the respondents’ feeling of being victimized
by bullying (e.g., [9]), usually according to a given specific
definition of the phenomenon, or according to the respondents’ perception of being exposed to a range of specific
bullying behaviours described without explicit reference to
the term bullying (e.g., [28]). The first method is the so-called
self-labelling approach, which, however, is very subjective
and strongly influenced by personality and emotional and
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cognitive factors, including possible misperception. The second method is the behavioural experience method, which is
generally believed to be more objective because it is relatively
less exposed to the effect of personal factors. Thus, in the
present study, we used the latter approach and assessed
bullying with the Italian version of the Short Negative Acts
Questionnaire (S-NAQ) [29], which has been validated in
Italy with an ad hoc study [30]. The scale consists of 9
items investigating how often the respondent has experienced
a variety of negative behaviours at work during the last
six months. One example item is “Someone withholding
information, which affects your performance” and workers
could answer on a 5-point Likert scale ranging from 1 (never)
to 5 (daily). Items were then averaged. The S-NAQ has shown
psychometric properties using Italian data, which are entirely
comparable to those of the original and longer (i.e., 22-item)
version, for example, in terms of associations with variables
of mental health and well-being [30].
Job-related strain was measured through the dimension
of emotional exhaustion of the Maslach Burnout Inventory
General Survey (MBI-GS: [31]; Italian version [32]). The 5item scale was scored on a 7-point frequency Likert scale (0
= never to 6 = every day). One example item is as follows:
“I feel emotionally drained from my work.” Items were then
averaged.
Musculoskeletal disorders were measured through 4
items related to four different parts of the body: low back,
upper back, neck, and shoulders. The question was, “During
the past 12 months have you had pain, aching, stiffness,
burning, numbness, or tingling (“pins and needles”) in any
areas of the following that occurred more than three times or
at least more than a week?” The possible answers were either
yes or no.
In addition to those variables, possible confounding
variables were included: gender, age, organizational role, type
of contract. Furthermore, as participants were working in
a large retail company, we introduced physical job demand
measured with the Italian version [33] of Karasek’s [34]
Job Content Questionnaire as a control variable. The scale
consists of 5 items with response options ranging from 1
(strongly disagree) to 4 (strongly agree). One example item is
“I am often required to move or lift very heavy loads on my
job.” Items were then averaged.

2.3. Statistical Analysis. Logistic regression models were
fitted to the data by using the software SPSS version 20.0.
The risk factor was bullying, while the outcome variables
were four specific MSDs of the low back, upper back, neck,
and shoulders. To test for the mediating role played by jobrelated strain (i.e., emotional exhaustion) in the relationship
between exposure to bullying and MSDs, we adopted the
Preacher and Hayes [35] analytical approach. This approach
tests the indirect relationship between an exposure factor
and an outcome through a mediator by using a bootstrap
(i.e., resampling) procedure that addresses some weaknesses
associated with the Sobel test [35]. To compute the direct
and indirect effects, all path coefficients in the model were
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estimated concurrently. Furthermore, the bootstrapping procedure was used to compute formal statistical tests of the
specific indirect effects. This method can produce an estimate
of the indirect effect, including a 95% confidence interval.
When 95% confidence interval does not include zero, the
indirect effect is significantly different between the level
of zero and 0.05. Four different mediation analyses were
performed, one for each specific MSD, that is, for the low
back, upper back, neck, and shoulders.

3. Results
3.1. Demographic and Working Characteristics of Subjects.
Due to missing data, 41 cases were deleted; thus, the final
sample consisted of 512 Italian workers. Most of them (322
workers, 62.9%) were female and the mean age was 43.64
years (SD = 7.8). The mean occupational tenure was 16.15 years
(SD = 8.46). Concerning the type of contract, 52.3% had a
part-time contract, while all other workers had a full-time
contract. Concerning the organizational role, 94 workers
(18.4%) were supervisors, while 418 were employees (81.6%).
3.2. Descriptive Statistics, Correlations, and Job-Related Strain
Mediation Effect between Bullying and MSDs. Means, standard deviations, percentages, internal consistencies, and correlations were computed for all the study variables (Table 1).
Internal consistencies (Cronbach’s 𝛼) of the used scales were
good, as all the values exceeded the threshold of 0.70 [36].
Exposure to bullying behaviours was relatively low, meaning
that, on average, employees only occasionally experienced
those negative acts that are the essence of bullying (Table 1).
The obtained value of 1.67 at the bullying measure is similar
to that commonly found in organizational research in this
area in which the same operationalization of bullying is used
[37, 38]. A closer inspection of the distribution of the bullying
variable revealed that 3.51% of employees (not reported in
Table 1) reported a score indicating an exposure on a weekly
or daily basis to the bullying behaviours investigated.
On the contrary, job-related strain and physical demand
were relatively more prevalent, with their average levels (i.e.,
17.30 and 2.71, resp.) being above the central point of the
adopted response scale. For example, a score of 2.71 at the
physical demand scale meant that all the five investigated
aspects describing a high physical demand tended to be
reported by most of participants. As far as musculoskeletal
problems are concerned, in general they were highly prevalent among participants, with the highest prevalence being for
the low back problems.
Furthermore, results, presented in Table 1, showed that,
among the confounding variables (age, gender, organisational
role, type of contract, and physical demands), all of them were
related to at least one of the outcome variables considered
(MSDs of low back, upper back, neck, and shoulders).
Thus, these confounding variables have been included in the
mediation analysis.
In order to test our hypothesis, which postulates that
strain mediates between bullying and MSDs, four mediation
analyses have been performed. As mentioned before, the

M (SD)
43.64 (7.8)
—
—
—
2.71 (0.73)
1.67 (0.69)
17.30 (7.29)
—
—
—
—

%
—
37.1
81.6
52.3
—
—
—
74.6
53.1
60.5
56.6

Notes: + confounding variables; ∗∗∗ 𝑃 < 0.001; ∗∗ 𝑃 < 0.01; ∗ 𝑃 < 0.05.

Variables
𝑁 item
(1) Age+
—
—
(2) Gender (1 = male)+
—
(3) Role (1 = employee)+
—
(4) Contract (1 = part-time)+
5
(5) Physical demand+
(6) Bullying
9
(7) Job-related strain
5
(8) Low back (1 = yes)
—
(9) Upper back (1 = yes)
—
(10) Neck (1 = yes)
—
(11) Shoulders (1 = yes)
—

𝛼
—
—
—
—
0.77
0.87
0.78
—
—
—
—
1
—
−0.022
−0.109∗
−0.256∗∗∗
0.019
0.066
0.157∗∗∗
0.015
0.090∗
0.084
0.192∗∗∗

3

—
0.406∗∗∗
0.069
−0.087
0.048
0.129∗∗
0.111∗
0.113∗
0.053

2
—
−0.315∗∗∗
−0.465∗∗∗
−0.095∗
0.108∗
−0.105∗
−0.165∗∗∗
−0.162∗∗
−0.273∗∗∗
−0.160∗∗∗
—
0.064
−0.111∗
0.011
0.081
0.099∗
0.110∗
0.049

4

—
0.238∗∗∗
0.447∗∗∗
0.347∗∗∗
0.308∗∗∗
0.266∗∗∗
0.351∗∗∗

5

—
0.327∗∗∗
0.169∗∗∗
0.214∗∗∗
0.148∗∗
0.141∗∗

6

Table 1: Means, standard deviations, percentages, Cronbach’s 𝛼, and correlations (𝑁 = 512).

—
0.285∗∗∗
0.294∗∗∗
0.263∗∗∗
0.253∗∗∗

7

—
0.387∗∗∗
0.374∗∗∗
0.259∗∗∗

8

—
0.403∗∗∗
0.363∗∗∗

9

—
0.447∗∗∗

10
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Table 2: Direct effects (𝑁 = 512).

Bullying
Strain
Physical demand
Age
Gender (1 = male)
Role (1 = employee)
Contract (1 = part-time)

Mediator
Strain
2.539∗∗∗
—
3.795∗∗∗
0.126∗∗∗
−1.261
0.604
−0.062

Low back
0.474∗
0.046∗∗
0.888∗∗∗
−0.003
−0.671∗
0.535
−0.132

Outcome variables MSD
Upper back
Neck
0.534∗∗
0.371∗
0.042∗∗
0.040∗
∗∗∗
0.634
0.524∗∗∗
0.022
0.017
−0.506∗
−1.169∗∗∗
0.366
0.224
0.222
−0.042

Shoulders
0.209
0.021
0.959∗∗∗
0.056∗∗∗
−0.571∗
0.066
0.108

Notes: coefficients are not standardized. ∗∗∗ 𝑃 < 0.001; ∗∗ 𝑃 < 0.01; ∗ 𝑃 < 0.05.

Preacher and Hayes [35] analytical approach allowed us to
test the direct and indirect effects of the variables considered.
Thus, we provided estimates of all the path coefficients
(Table 2), as well as indirect effects (Table 3) along with
the 95% bias-corrected, bootstrapped confidence intervals
for the four different musculoskeletal disorders (low back,
upper back, neck, and shoulders). Specifically, in Table 2 both
results concerning the direct effects of the antecedent and
confounding variables on the mediator (job-related strain)
and results concerning the direct effects of the antecedents,
confounding variables, and the mediator on the outcomes
(MSDs of low back, upper back, neck, and shoulders) are
presented.
Thus, concerning the direct effects, bullying has a positive
effect on strain and on all the MSDs considered, except for
MSD of the shoulders. This means that the more workers
are exposed to bullying, the more they report MSDs of the
low back, upper back, and neck. Also, work-related strain is
directly related to all MSDs, except for shoulders. Looking
at the possible confounding variables, perceived physical
demand has an effect both on strain and on all MSDs, while
age affects strain and only MSD of the shoulders. Regarding
gender, females report more MSDs but not higher strain.
Organizational role and type of contract seem to not have an
effect on either strain or MSDs.
Results concerning the indirect effects between the
independent variable (bullying) and the outcomes variables
(MSDs of low back, upper back, neck, and shoulders) are
presented in Table 3. Results show that job-related strain
mediates the relationship between bullying and all MSDs,
except for MSDs of the shoulders. Those results mean that,
except for the MSD of shoulders, strain helps in understanding the process between bullying and musculoskeletal
disorders, as results presented in Table 3 show that bullying
affects strain which in turn affects MSDs (low back, upper
back, and neck).

4. Discussion
Even though psychosocial risk factors have been found to be
implicated in the development of MSDs (see, for a review,
[20]), most studies in this area have been inspired by Karasek
et al.’s [39] psychosocial model and have investigated the role
of psychological job demand (i.e., workload) and decision

latitude (i.e., job control) on MSDs [24]. Having to do
with the tasks performed by the worker, job demands and
decision latitude are typical job content factors (see European
Agency for Safety and Health at Work [40]). Psychosocial
contextual factors, such as those describing the quality of
relationships at work, have rarely been examined in detail.
As far as workplace bullying is specifically concerned, only a
few studies have explored the relationship between exposure
to such contextual factors and MSDs [26, 27]. However, such
studies have not adopted a fine-grained approach on MSDs
or included an overall index of MSDs, which is less informative and generally not recommended [25]. Furthermore,
there is a substantial lack of knowledge about the possible
mechanisms for explaining the link between psychosocial
factors and MSDs. The experience of psychological strain
has been hypothesised as one such mechanism [23], but its
involvement has rarely been directly explored.
Our results confirm that exposure to bullying behaviour
is linked to MSDs (in the low back, upper back, and neck
regions). Only the shoulders do not seem affected by this
mediation. The results suggest that, along with the direct
effect between bullying and MSDs (low back, upper back,
and neck), there is a process which comprises job-related
strain between workplace bullying and MSDs. Therefore this
relationship ought to be explained by both the direct effect
of bullying as a psychosocial factor and the indirect effect
of psychological strain manifesting as MSDs. Furthermore,
despite physical demands remaining the main predictor of
MSDs, when strain is considered, the effect of bullying on
MSDs is quite similar (especially on the basis of the upper
back and neck).
Seeing that exposure to bullying can lead to a profound
deterioration of the victim’s psychological health mainly via
the experience of stress [13], the same mechanism seems to
also influence physical health, specifically MSDs. Formerly
Vie et al. [27] found both positive and negative emotions
mediate the relationship between exposure to bullying and
musculoskeletal complaints, even if it seems that negative
emotion, namely, stress, is the main mediator. In line with
this study, to our knowledge, this is the first direct evidence of job-related strain as a mediator between bullying
and MSDs. Therefore, the strain process, which notoriously
may affect the body, for example, by producing tension
in the musculature, is one of the elements to consider as
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Table 3: Indirect mediation effects of work-related strain between bullying and MSDs (𝑁 = 512).

Mediation

Effect
0.117

Low back
C.I.
0.025; 0.236

Effect
0.106

Upper back
C.I.
0.027; 0.209

Neck
Effect
0.102

C.I.
0.024; 0.206

Effect
0.053

Shoulders
C.I.
−0.030; 0.143

Notes: bootstrap confidence intervals were constructed using 5000 samples. When 95% confidence interval did not include zero, the indirect effect is
significantly different between the level of zero and 0.05.

we comprehend the detrimental effects of bullying on the
victims’ health. Note that we only found evidence for a partial
mediation by psychological strain, since in the three cases
had psychological strain acted as a mediator (i.e., of pain in
the low back, upper back, and neck), bullying would have
remained a significant risk factor for the investigated MSD
in the final model.
One explanation for the direct effect between bullying and
MSDs could be that we operationalized psychological strain
in terms of emotional exhaustion, which mainly taps lowarousal symptoms, such as feelings of fatigue and depression,
thus capturing only certain kinds of manifestation of psychological strain. High-arousal symptoms such as anxiety and
irritability, which are not well represented in the emotional
exhaustion construct, may be even more critical in mediating
the effect of bullying on MSDs. This is because bullying
has been shown to generate strong feelings of anxiety and,
eventually, disorders in those who are exposed [3]; at the
same time, anxiety has been found to be one of the stronger
affective mediators of the relationship between psychosocial
aspects of work and MSDs [41]. In brief, there is room to
believe that the psychological strain generated by exposure
to bullying may have an even more important role in the
occurrence of MSDs than that found in the present study. This
suggests the need for more research in this area.
One of the main strengths of this study is the focus
on workplace bullying as a psychosocial risk factor for
MSDs. Even though NIOSH [16] considers these health
complaints an important occupational disease, relative to
other psychosocial risk factors, they are still understudied.
Another strong point is represented by the fact that work
characteristics, workplace bullying, stress, and MSDs are
studied together. Usually, the relationships between work
characteristics, bullying, and stress find evidence in stress or
psychological literature, whereas the relationships between
work characteristics and MSDs are predominantly found
within the medical, ergonomic, and epidemiological fields
[24].
These strong points, however, do have some limitations
that should be mentioned. First, the sample was not representative of a working population or of workers in the retail
sector, which might decrease the opportunity to generalize
the obtained results. A second limitation of the present study
is that it is cross-sectional, so we cannot strengthen the basis
for causal inference regarding MSDs. Therefore, adopting
a rigorous longitudinal research design would reduce the
likelihood of the findings having arisen due to chance and
would allow us to investigate the effective impact that bullying
has on workers who develop MSDs. Moreover, the adopted
measures were paper-and-pencil reports, which can lead

to biased responses from the subjects. Although adopting
MSDs self-report represents a limitation, evidence suggests
that questionnaires are more sensitive indicators of MSD
problems than preexisting data sources [42]. However, in this
study, objective measures would be suitable only for assessing
the MSDs, for instance, by medical evaluation. On the other
hand, attempting to collect objective measures of the presence
of bullying in the workplace would not be feasible, due to
problems linked to the measures of negative activities, such
as bullying, which are subjective and difficult to identify
[43]. Furthermore, it is not possible to state whether the
training session could have partly impacted the workers’
response rate but that session was considered necessary also
from the company management as workers had to answer
to questions concerning their health and potential issues
concerning bullying at work. A final limitation is that the
adopted measure of workplace bullying insisted exclusively
on repetitive and prolonged exposure to negative workplace
behaviours, thus ignoring other important defining elements
of the bullying definition such as the perceived imbalance of
power between target and perpetrator(s). Although measures
insisting on exposure to negative acts are often used in
the literature and they are also recommended when the
aim of the study is to look at the relationship between
bullying and other variables [44], such measures are far from
being a perfect operationalization of bullying. Despite these
limitations, the current findings have implications for future
research directions and for practical implications. Indeed, for
future studies on psychosocial risk factors and MSDs it may
be interesting to investigate not only job demands, specifically
workload and lack of autonomy, which are often studied
as psychosocial risk factors associated with MSDs [45, 46],
but also perceptions of work life quality and relationships
within the workplace. In this study, initial outcomes of such
relationships have been reported, although further study is
needed not only pertaining to workplace bullying, but relative
to the wider category of psychosocial contextual factors (i.e.,
role clarity, work-family conflict). Until now, these have not
been studied in relation to MSDs, yet they are known to affect
health. Moreover, future research should also investigate the
reciprocal relationship between bullying, job-related strain,
and MSDs.
Regarding practical implications, our results underline
that, in addition to more traditional prevention strategies
used to diminish biomechanical risk factors, establishing prevention strategies to reduce the presence of psychosocial risk
factors, in particular, workplace bullying, in the organization
of work should also be considered. Also, the mediating role of
job-related strain suggests that the good practices mentioned
above relative to ergonomic characteristics in the workplace
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cannot be decisive in solving the issue. When addressing
MSDs, both biomechanical and psychological sources should
be included. Our results, therefore, show that bullying can be
the initiator of the process which could lead to an increase of
MSDs, indicating the need to promote primary prevention
intervention in the workplace to reduce bullying and, as
a concequence, decrease perceived job-related strain and
MSDs. Diverse studies have confirmed the role of organizational factors affecting bullying, such as perceived cognitive,
emotional and behavioral social support from colleagues
[47], perceived organisational support [48] and psychological
safety climate [49]. Therefore our findings are in line with a
prevention perspective, in which the contextual factors have
the most potential for broad impacts in reducing bullying
and its effects as they can be implemented in the workplace
[50, 51]. Acting directly on the bullying prevention can help to
reduce negative health outcomes, such as the MSDs presented
here.
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Background. Although the prevalence of work-limiting diseases is increasing, the interplay between occupational exposures and
chronic medical conditions remains largely uncharacterized. Research has shown the detrimental effects of workplace bullying
but very little is known about the humanistic and productivity cost in victims with chronic illnesses. We sought to assess work
productivity losses and health disutility associated with bullying among subjects with chronic medical conditions. Methods.
Participants (𝑁 = 1717) with chronic diseases answered a self-administered survey including sociodemographic and clinical data,
workplace bullying experience, the SF-12 questionnaire, and the Work Productivity Activity Impairment questionnaire. Results. The
prevalence of significant impairment was higher among victims of workplace bullying as compared to nonvictims (SF-12 PCS: 55.5%
versus 67.9%, 𝑝 < 0.01; SF-12 MCS: 59.4% versus 74.3%, 𝑝 < 0.01). The adjusted marginal overall productivity cost of workplace
bullying ranged from 13.9% to 17.4%, corresponding to Italian Purchase Power Parity (PPP) 2010 US$ 4182–5236 yearly. Association
estimates were independent and not moderated by concurrent medical conditions. Conclusions. Our findings demonstrate that the
burden on workers’ quality of life and productivity associated with workplace bullying is substantial. This study provides key data
to inform policy-making and prioritize occupational health interventions.

1. Introduction
All developed countries are facing a sustained shift in the
demographic composition of their population and are thus
devoting major effort to increasing the work participation
rate of aging and disabled people [1]. Together with longterm health problems and chronic diseases, prevalence of
work-limiting disabilities increases with age [2]: it has been
estimated that 72% of all-causes Disability-Adjusted Life
Years occur in subjects under 60 years old and more than
three-quarters of old workers have at least one chronic health
condition that requires management [3, 4]. In addition, the
majority of workers with chronic illnesses continue to work
and have to deal with several workplace risk factors [5, 6].
However, the interplay between occupational exposures and
chronic medical conditions remains largely uncharacterized,
thus limiting the potential for effective preventive and therapeutic actions.
Workplace bullying is a common and severe occupational
stressor and imbalance of power, harm, and systematic repetition over time represent its key elements [7]. The adverse
effects of workplace bullying on victims’ psychological health
span from mild anxiety and depression to severe posttraumatic stress symptoms [8–14]. Similarly, workplace bullying
also has a detrimental impact on organizational outcomes,
such as job satisfaction, organizational commitment, and
intention to leave [15, 16].
Despite evidence showing that workplace bullying may
be associated with a significant financial burden for victims
and organizations, cost estimates are difficult to compare
due to different currencies, methodologies, time frames,
and the selection of different cost drivers (e.g., health care
cost, productivity and performance loss, sick leave, and
replacement costs) [17].
Research has shown that having a disability is a risk factor
for being bullied [18–21] and there is some evidence showing
longitudinal associations between mental health problems
and subsequent exposure to bullying at work [22–25]. Targets
of workplace bullying with preexisting chronic diseases could
experience worse consequences and perceive themselves as
being bullied more frequently compared to colleagues with
no other medical conditions [12, 26]. Furthermore, exposure
to psychosocial stressors at work may play an important role
in retirement behavior and labor supply decisions among
workers with chronic diseases [27, 28].

Although psychosocial factors and chronic conditions are
both emerging issues in occupational medicine, very little
is known about the humanistic and productivity cost of
bullying at work in workers with chronic illness. Empirical
research would help health authorities and employers prioritize the allocation of limited resources for occupational
health interventions [29]. As a consequence, the assessment
of health-related quality of life and cost-effectiveness analyses
are gaining importance in occupational medicine because
decision-makers need comparable and accurate information
in order to achieve the greatest health improvement for
their workforce. In the present study, we sought to evaluate
work productivity losses and health disutility associated with
workplace bullying among patients with different chronic
medical conditions.

2. Materials and Methods
2.1. Participants and Procedures. The present study is a
joint analysis of the Liberamente and MOSAICO research
datasets. Both studies aimed at evaluating the quality of life,
treatment satisfaction, social participation, and health care
utilization of patients with common medical conditions such
as major depression disorder (Liberamente study), inflammatory bowel disease, psoriasis and autoimmune arthritis
(MOSAICO study).
The Liberamente study was carried out between June and
July 2013 in 18 outpatient referral centers for diagnosis and
treatment of psychiatric disorders across all Italian regions.
Patients referred to the centers for psychiatric conditions
were screened for eligibility by a psychiatrist during a regular
follow-up visit at the clinic. We included adult patients with a
clinical diagnosis of depression (i.e., recurrent depressive disorder, major depressive episode, adjustment disorder, mixed
affective disorder, dysthymia, and other persistent depressive
disorders) with the exclusion of bipolar disorders. Seven hundred patients agreed to participate in the research completing
an anonymous self-administered paper-and-pencil questionnaire. Concurrently, the same psychiatrist recorded relevant
clinical characteristics in a standardized data collection form.
To preserve anonymity of data collection while matching
clinical and patient-reported information, the psychiatrist
handed the data collection form to the patient at the end of the
visit. The patients sealed both the data collection form and the
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self-administered questionnaire in an anonymous envelope
to return to the research team.
The MOSAICO study was carried out between April and
October 2014. We invited the members of Patients’ Associations for people with Crohn’s Disease, ulcerative colitis,
psoriasis, ankylosing spondylitis, rheumatoid arthritis, and
psoriatic arthritis to take part in the study. The survey
adopted a dual methodology. A web survey was posted on
the associations’ web sites. Respondents were 143 registered
patients with autoimmune arthritis, 397 patients with inflammatory bowel disease, and 236 patients with psoriasis. All
participants accessed the survey from their personal account.
Additionally, 152, 52, and 37 patients with autoimmune arthritis, inflammatory bowel disease, and psoriasis, respectively,
elected to complete a self-administered paper-and-pencil
version of the survey.

the impairments, functional states, perceptions, and social
opportunities that are influenced by disease, injury, treatment, or policy. The scoring algorithm of the Short Form 6
Dimension (SF-6D) is a two-step process: in the first step,
responses to SF-12 questions are used to define a response
vector representing the patient’s health state (classification
system); then, in the second step, the vector is converted into
a utility value using a utility function obtained from a sample
of the general population. The SF-6D classification system
includes six multilevel dimensions (physical functioning,
role of participation, social functioning, bodily pain, mental
health, and vitality) and describes 18,000 health states [35].
The SF-6D utility index was calculated according to the
utility function observed by Brazier et al. [35] using standard
gamble experiments carried out in a sample of the general
population. Scale ratings range from 0 (death) to 1 (perfect
health).

2.2. Measures. Surveys included sociodemographic and
occupational information, the Work Productivity and Activity Impairment scale, and the SF-12v1 (RAND).

Productivity Loss. Economic evaluations conducted from an
employer’s perspective express the benefit of occupational
health interventions in terms of health-related productivity,
which is translated into a monetary value and may also be
referred to as an indirect cost [29]. The Work Productivity
Activity Impairment questionnaire [36] consists of 4 items:
(Q1) hours lost due to health problems; (Q2) hours lost due
to any other reason; (Q3) hours actually worked; and (Q4)
the degree of which health problems affected productivity
while at work. Responses ranged from 0 (“My health problem
had no effect on my work”) to 10 (“My health problem
completely prevented me from working”). Estimation metrics
were calculated as percentage productivity losses, with higher
values indicating a greater proportion of time lost at work
(less productivity). The following equations were calculated.
Equation for sick leave is as follows:

2.2.1. Workplace Bullying. Research has essentially used two
methodologies to assess workplace bullying: (i) investigating
subjects’ perceptions of victimization (self-labelling method)
and/or (ii) their exposure to specific bullying behaviors
(behavioral experience method) [30]. In this study, workplace bullying was measured using the self-labelling method
by providing respondents with a theoretical definition of
workplace bullying (“bullying takes place when one or more
persons systematically and over time feel that they have
been subjected to negative treatment on the part of one or
more persons, in a situation in which the person(s) exposed
to the treatment have difficulty in defending themselves
against them. It is not bullying when two equally strong
opponents are in conflict with each other” [31, pages 190-191]).
Participants responded to a single-item question (“according
to this definition have you been subjected to bullying at the
workplace during the last six months?”) using a five-point
scale from 1 (never) to 5 (yes, many times a week). Subjects
reporting a frequency of bullying of 3 or above on the fivepoint scale were considered victims of workplace bullying
for the purpose of this analysis. In addition, the length of
time for which workplace bullying had been experienced was
assessed.
2.2.2. Outcomes
Health-Related Quality of Life. The SF-12 questionnaire
(RAND, [32]) is a 12-item generic health profile measure
assessing patients’ perception of their own mental and
physical health. Ratings use a 0–100-point scale. A 𝑡-score
calculated on the normative values of the Italian general
population is obtained from raw scores. Patients reporting
scores lower than 42.0 and 43.85 on the SF-12 mental and
physical composites, respectively, were classified as significantly impaired [33, 34].
Health Utility. The SD-6D utility index represents the
value assigned to a specific health status characterized by

[

Q1
] ∗ 100.
(Q1 + Q3)

(1)

Equation for work impairment while at work or presenteeism is as follows:
Q4 ∗ 10.

(2)

Equation for overall work productivity loss is as follows:
{SickLeave + [(1 − SickLeave) ∗ Presenteeism]}
∗ 100.

(3)

Percentage productivity losses were converted to the corresponding share of the Italian Purchase Power Parity (PPP)
per capita Gross Domestic Product (2010, US$ 31,090) [37]
which allows cross-national comparisons. PPP represents the
real exchange rate (nominal exchange rate adjusted for the
price index), that is, how much money would be needed
to purchase the same goods and services in two different
countries.
2.2.3. Demographic Information. Surveys included a section
on sociodemographic characteristics. We recorded patients’
age, gender, education level, marital status, employment
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Table 1: Characteristics of study sample across different chronic diseases. 𝑝 values represent significant levels of 𝜒2 for categorical variables,
one-way ANOVA for continuous variables.

Women (𝑁 = 1586)∗
Family (𝑁 = 1592)∗
University education (𝑁 = 1589)∗
Employment (𝑁 = 1603)∗
Employed
Inactive
Retired
Unemployed
Contract (𝑁 = 1591)∗
Temporary
Permanent
Self-employed/employer
Job demand (WAI) (𝑁 = 882)∗
Physical demand
Mental demand
Mixed demand
Age (𝑁 = 1603)∗
Workforce (𝑁 = 1717)∗
Time since diagnosis (years) (𝑁 = 1593)∗
Hospitalization (days) (𝑁 = 1593)∗
∗

Total
(𝑁 = 1717)
𝑛 (%)

AA
(𝑁 = 295)
𝑛 (%)

IBD
(𝑁 = 449)
𝑛 (%)

MDD
(𝑁 = 700)
𝑛 (%)

PSO
(𝑁 = 273)
𝑛 (%)

978 (61.7)
969 (60.9)
315 (19.8)

172 (72.9)
170 (72.0)
45 (19.1)

243 (57.5)
240 (56.7)
78 (18.4)

436 (65.2)
376 (55.7)
116 (17.3)

127 (49.2)
183 (71.0)
76 (29.5)

897 (56.0)
293 (18.3)
183 (11.4)
230 (14.3)

129 (54.7)
20 (8.5)
67 (28.4)
20 (8.47)

268 (63.4)
62 (14.7)
43 (10.2)
50 (11.8)

334 (48.7)
177 (25.8)
60 (8.75)
115 (16.8)

166 (64.3)
34 (13.2)
13 (5.04)
45 (17.4)

128 (8.05)
606 (38.1)
151 (9.49)

12 (5.17)
90 (38.8)
23 (9.91)

35 (8.29)
178 (42.2)
54 (12.8)

62 (9.13)
219 (32.3)
46 (6.77)

19 (7.36)
119 (46.1)
28 (10.8)

𝑝
<0.0001
<0.0001
0.0004
<0.0001

<0.0001

<0.0001
80 (9.07)
416 (47.2)
386 (43.8)

4 (3.17)
56 (44.4)
66 (52.4)

17 (6.37)
121 (45.3)
129 (48.3)

47 (14.6)
139 (43.0)
137 (42.4)

12 (7.23)
100 (60.2)
54 (32.5)

Mean (sd)

Mean (sd)

Mean (sd)

Mean (sd)

Mean (sd)

p

46.8 (13.1)
1603 (93.4)
10.4 (10.2)
2.37 (8.38)

48.8 (10.4)
236 (80.0)
13.3 (10.1)
1.90 (7.00)

42.0 (12.2)
423 (94.2)
12.4 (9.45)
3.50 (10.9)

46.1 (10.9)
686 (98.0)
5.89 (7.38)
2.55 (8.51)

44.1 (8.79)
258 (94.5)
12.5 (11.5)
0.72 (2.79)

<0.0001
<0.0001
<0.0001
0.0004

Number of valued cases for each variable.

status, employment contract, and preeminent job demand
(either physical, mental, or mixed) with items from the Work
Ability Index (WAI, [38]). Workforce status was defined
based on patients’ age (between 18 and 65 years). We classified employment, inactivity, retirement, and unemployment
status using the International Labour Office definition [39].
Common medical information in both datasets included the
number of days of hospitalization in the past 12 months, time
since chronic disease onset (years), and chronic condition
type (major depression disorder (MDD), autoimmune arthritis (AA), psoriasis (PSO), and inflammatory bowel disease
(IBD)). We used number of days of hospitalization rather
than overall health care utilization rates (i.e., outpatients
visits, mental health services) as a proxy of chronic disease
severity to minimize the information bias due to the inability
to discern between bullying-related medical encounters and
those caused by the cooccurring chronic medical condition.
2.3. Analysis. We computed means and standard deviation or
absolute and relative frequency of continuous and categorical
variables, respectively. We evaluated differences in sociodemographic and clinical characteristics across diagnosis status
with 𝜒2 or one-way ANOVA as appropriate. Unadjusted
and adjusted quality-of-life penalty, health disutility, and
productivity losses associated with workplace bullying were

estimated with generalized linear models. To account for the
skewed distribution of outcomes, we fitted OLS regressions
with log link function in the analysis of SF-12 and SF6D scores. Additionally, we fitted gamma regressions for
the analysis of lost productivity time (WPAI metrics). All
models were adjusted for patients’ age, gender, education,
marital status, job demand, contract, hospitalization days,
diagnosis, time since disease onset, and time since the onset
of workplace bullying. We also tested the interaction between
chronic disease and self-reported bullying experience in all
models. 𝑝 < 0.05 was considered statistically significant.
Analyses were conducted with SAS 9.2.

3. Results
3.1. Sample Characteristics. Demographic and clinical characteristics of the sample are summarized in Table 1. Although
the majority of subjects were of working age (46.8 ± 13.1),
only 56% of the sample were actually employed. Participants
with a paid job were more likely to be men (63.7% versus
51.3%, 𝑝 < 0.01), were slightly younger (44.0 ± 9.8 versus
46.3 ± 12.5, 𝑝 < 0.01), reported less hospitalization days
(1.8 ± 6.5 versus 3.2 ± 10.4, 𝑝 < 0.01), and were more
likely to have tertiary qualifications (24.7% versus 13.6%,
𝑝 < 0.01). Among subgroups, significant differences were
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Table 2: Sample characteristics across workplace bullying status. 𝑝 values represent significant levels of 𝜒2 for categorical variables, one-way
ANOVA for continuous variables.
No workplace bullying
𝑁 = 632 (83.7%)
𝑛 (%)

Workplace bullying
𝑁 = 123 (16.3%)
𝑛 (%)

Women
Married or de facto
University education
Job security
Job demand
Physical dem.
Mental dem.
Mixed dem.

367 (58.6)
392 (62.2)
154 (24.5)
520 (84.1)

68 (56.7)
67 (54.9)
22 (18.0)
98 (15.9)

59 (86.8)
303 (85.1)
261 (81.6)

9 (13.2)
53 (14.9)
59 (18.4)

Mean (sd)

Mean (sd)

p

Age
Time since diagnosis (years)
Hospitalization (days)

44.6 (10.9)
9.89 (9.71)
1.61 (5.83)

47.2 (12.3)
10.0 (9.97)
1.88 (4.46)

0.02
ns
ns

seen in employment status: subjects with MDD and PSO
reported, respectively, the highest percentage of inactivity
(25.8%) and unemployment (17.4%), while 28.4% of patients
with AA were retired. In most subgroups, there was greater
representation of women and the overall prevalence of jobs
with considerable physical demands was quite low. Apart
from MDD, with most subjects reporting a more recent
diagnosis (5.89 ± 7.38), most other chronic diseases had been
affecting participants for a long time (12.4 to 13.3 years).
3.2. Prevalence of Workplace Bullying. Table 2 shows the
prevalence of workplace bullying in the whole sample. One
hundred and twenty-three subjects (16.3%) labelled themselves as victims of bullying at work. Bullied subjects were
slightly older (44.6 ± 10.9 versus 47.2 ± 12.3; 𝑝 = 0.02).
No statistically significant differences were found in bullying
prevalence across the different chronic diseases (AA 16.2%,
IBD 15.4%, MDD 17.6%, and PSO 15.1%, 𝑝 = 0.89).
Eighty-one percent of bullied subjects had a preexistent
medical condition before bullying onset. However, in the
subgroup of patients with MDD, 30% reported that workplace
bullying had occurred before the onset of depression.
3.3. Workplace Bullying and Productivity Losses. The mean
average weekly full-time equivalent sick hours were 6.58
± 11.92, and corresponding average sick-leave rate was
16.4% ± 29.8. Work impairment was 41.9% ± 31.6, whereas
the overall productivity loss (absenteeism + presenteeism)
was 46.5% ± 33.2. Unadjusted productivity losses due to
sick leave and presenteeism were both associated with workplace bullying (Figure 1(a), 𝑝 < 0.001). These associations
were both robust to adjustment for possible confounders
(Figure 1(b), 𝑝 < 0.001) and were not moderated by
disease status (𝑝 for interactions with diagnosis >0.05). The
relative risk of sick leave associated with workplace bullying
was 1.86 (95% CI: 1.30–2.82). This estimate was robust to
adjustment for age, gender, education, chronic disease status,

𝑝
ns
ns
ns
ns
ns

and contract type (temporary/long-term contract). Among
hypothesized confounders, only days of hospitalizations were
associated with productivity losses (Table 3). The adjusted
marginal overall productivity cost of workplace bullying
ranged from 13.9% (IBD) to 17.4% (PSO), corresponding to
PPP 2010 US$ 4182–5236 yearly.
3.4. Workplace Bullying and Health-Related Quality of Life.
The average scores of quality of life were 41.9 ± 10.6, 39.8 ±
11.3, and 0.664 ± 0.102 for the SF-12 PCS, SF-12 MCS, and SF6D indexes, respectively. Among employed patients, 56.7%
and 57.0% reported significant impairment as defined by the
SF-12 PCS and SF-12 MCS scales, respectively. Workers who
self-reported bullying at work were more likely classified as
significantly impaired on both scales compared to nonvictims
(SF-12 PCS: 55.5% versus 67.9%, 𝑝 < 0.01; SF-12 MCS:
59.4% versus 74.3%, 𝑝 < 0.01). Unadjusted health-related
quality-of-life scores were associated with workplace bullying
(Figure 2(a), 𝑝 < 0.001). These associations were both
robust to adjustment for possible confounders (Figure 2(b),
𝑝 < 0.001) and were not moderated by disease status (𝑝
for interactions with diagnosis >0.05). The adjusted marginal
disutility associated with workplace bullying ranged from
0.048 (AA) to 0.052 (PSO). Figure 3 illustrates unadjusted SF6D scores of workers who self-reported workplace bullying
as compared to those who had not experienced workplace
bullying.
Additionally, health-related quality-of-life scores were
associated with days of hospitalization, gender, marital status,
education, job security, and diagnosis (Table 3).

4. Discussion
4.1. Prevalence of Workplace Bullying. In this large multicenter cross-sectional study among workers with common
chronic conditions [40–43], the prevalence of workplace
bullying was 16% and most workplace bullying started after
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100
90
79.8

Productivity loss (%)

80
70

68.5

65.6

68.3

60
40

44.0

42.7

38.0

40.2

36.2
29.3

20

28.4

16.1

12.8 10.3

10.5

10

44.6

40.5

39.9

33.5

30.8

30

0

53.6

53.0

50

58.2

6.9

Impairment Sick leave

Total
Impairment Sick leave Total
Impairment Sick leave Total
Impairment Sick leave Total
productivity
productivity
productivity
productivity
loss
loss
loss
loss
Autoimmune arthritis
Inflammatory bowel disease
Major depression disorder
Psoriasis

No workplace bullying
Workplace bullying
(a)

100
90
Productivity loss (%)

80
70
60.5

60

51.9

50
40

42.0

37.3

36.5

11.0

63.4
55.3
46.0
38.9

30.2

28.7
22.2

20
0

40.8

36.5

30
10

53.0

50.4
43.8

58.0

18.2

15.0

9.0

20.3
10.1

Impairment Sick leave

Total
Impairment Sick leave Total
Impairment Sick leave Total
Impairment Sick leave Total
productivity
productivity
productivity
productivity
loss
loss
loss
loss
Psoriasis
Autoimmune arthritis
Inflammatory bowel disease
Major depression disorder
No workplace bullying
Workplace bullying
(b)

Figure 1: Work productivity losses across workplace bullying status among workers with different chronic conditions. (a) Unadjusted scores.
(b) Adjusted scores. Models included age, gender, time since diagnosis, time since workplace bullying onset, education, marital status, job
demand, contract, diagnosis, and hospitalization days.

the onset of chronic disease. There is wide variation in
prevalence estimates of workplace bullying across studies.
Italian rates in the general working population range from
4.8% in a public service organization to 31.4% among airport
employees [44]. Other prevalence studies have found rates of
3.5% in Sweden up to 27% in North America [45, 46]. These
discrepancies are partially explained by different methods of
measurement and criteria used to define workplace bullying
[30, 47, 48].
4.2. Workplace Bullying and Productivity Loss. We observed
a significant association between workplace bullying and all
components of productivity. Workers who were not selflabelled as victims of workplace bullying showed WPAI
scores similar to previous findings among patients with the

same medical conditions [49–52]. However, participants who
self-reported workplace bullying showed much higher WPAI
scores. Our estimates suggest that the potential economic
impact of preventive or therapeutic interventions addressing
workplace bullying on yearly overall productivity loss might
range from about PPP 2010 US$ 4200 to 5200 for each case
prevented. Although cost-of-illness studies provide valuable
information on the overall burden of disease, they generally
lead to unrealistic expectations about savings from therapy as
current treatments may reduce symptoms but are unable to
eradicate the disease. Conversely, several effective interventions can be implemented at different levels to prevent and
manage workplace bullying (e.g., antibullying policy, code
of conduct, psychosocial risk analysis, and training) [53].
Coupled with the huge impact on overall productivity loss,
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Table 3: Significant association estimates (𝛼 < 5%) between workers sociodemographic and clinical characteristics and study outcomes.
Estimates represent the change score in outcome for each unit change in the independent variables. Models included age, gender, time since
diagnosis, time since workplace bullying onset, education, marital status, job demand, contract, diagnosis, and hospitalization days.

Hospitalization (days)
Men
Living alone
High school or lower
Temporary work
Diagnosis
AA
IBD
MDD
PSO
∗

Impairment
0.027∗
ns
ns
ns
ns

Sick leave
0.055∗∗∗
ns
ns
ns
ns

Total productivity loss
0.025∗
ns
ns
ns
ns

SF-12 PCS
−0.012∗∗∗
0.069∗∗∗
ns
ns
ns

SF-12 MCS
−0.007∗∗
ns
−0.060∗∗
ns
−0.057∗

SF-6D index
−0.005∗∗∗
0.040∗∗∗
ns
−0.028∗
ns

ns
ns
ns
—

ns
ns
ns
—

ns
ns
ns
—

−0.208∗∗∗
−0.088∗∗∗
−0.066∗∗
—

ns
ns
−0.139∗∗∗
—

−0.073∗∗∗
−0.052∗∗
−0.043∗∗
—

𝑝 < 0.05; ∗∗ 𝑝 < 0.01; ∗∗∗ 𝑝 < 0.001.

workplace bullying should be considered an overriding issue
for public health authorities and employers alike. Although
our study cannot demonstrate causality of association, our
findings help compare competing hypothetical scenarios to
prioritize research investments. Our results demonstrate a
strong association between sick-leave rates and exposure to
workplace bullying. Nonetheless, previous studies have found
relatively weak relationships between workplace bullying
and absenteeism [15, 16]. This might be explained by the
observation that victims of bullying may enhance their effort
and commitment when their work performance and selfesteem are impaired [54]. Such compensative mechanism
might not offset detrimental effects of bullying among victims
with concurrent chronic health conditions due to the greater
severity of their psychological and psychosomatic complaints
[12].
Additionally, contrary to the short reference time adopted
in this study (e.g., self-reported hours lost in the past week),
most of the previous studies based their estimates on sickleave events registered in administrative databases or adopted
coarse self-reported measures (i.e., ever taken any sick leave
due to workplace bullying) which may lead to information
bias [26, 55, 56]. For example, as data repositories serve workcompensation procedures, their capture rate may be limited
to events whose duration is eligible for compensation. For this
reason, estimates from previous studies may underestimate
the real productivity burden of workplace bullying. Consistent with labor supply models, there is empirical evidence
suggesting that long-term sick leave is not an expression of
withdrawal behaviors such as lateness, shorter sick leave, or
reduced performance at work; on the contrary, longer spells
are more frequently associated with serious illness rather than
reduced commitment and motivation [57, 58]. Consistent
with previous studies demonstrating the relationship between
incivility at work and withdrawal behavior [59], we showed
that workplace bullying is associated with reduced attendance
(i.e., either lateness or sick days) beyond the effect of concurrent disabling medical conditions.
4.3. Workplace Bullying and Health-Related Quality of Life. A
further important finding of our study was that workplace

bullying was associated with worse health-related quality-oflife scores above and beyond the detrimental effect of other
concurrent medical conditions. There is sparse evidence from
previous studies that exposure to occupational psychosocial
strain is associated with reduced health-related quality of life
[60–63]. To our knowledge, this is the first study assessing the
association between workplace bullying and health-related
quality of life. The workplace bullying penalty observed in
our study was clinically significant for the SF-12 PCS, SF-12
MCS, and SF-6D index according to the proposed thresholds
for the minimal clinically important difference for HRQOL
[64]. Additionally, the overall effect size observed in our
study was similar to the SF-12 physical composite (Cohen’s
𝑑 = 0.42) compared to the SF-12 mental composite (Cohen’s
𝑑 = 0.47). Of note, victims of workplace bullying were more
likely classified as significantly impaired on both SF-12 scales.
The cut-off chosen represents the lowest octile of the score
distribution in working populations and indicates a severely
compromised function.
The overall effect size observed for the SF-6D index was
moderate (𝑑 = 0.57): the adjusted disutility associated with
workplace bullying corresponded to 18-19 days of healthy
life lost for each year spent with the condition. The SF-6D
scores reported by patients who were not self-labelled as
victims of workplace bullying were comparable to figures
reported in previous studies among subjects with the same
medical condition (Figure 3) [65–69]. Exposure to workplace
bullying is associated with posttraumatic stress reactions,
anxiety, depression, and insomnia as well as chronic fatigue,
psychosomatic symptoms, musculoskeletal and gastrointestinal disorders, headaches, and hypertension [8, 9, 12–14].
4.4. Strengths and Limitation. This study has several
strengths. First, we evaluated the burden of workplace
bullying on important outcomes among underresearched
groups with different diseases. Second, we complied with
recommendations for reporting economic evaluations in
occupational medicine [29]. For example, in order to improve
comparability and interpretability of our findings and to
minimize the likelihood of underestimation, we adopted
a widely used questionnaire, and we identified the source
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Figure 2: Health-related quality of life across workplace bullying status among workers with different chronic conditions. (a) Unadjusted
scores. (b) Adjusted scores. Models included age, gender, time since diagnosis, time since workplace bullying onset, education, marital status,
job demand, contract, diagnosis, and hospitalization days.

of price weights used and reported percent productivity
loss for all components of indirect costs from the employer
perspective [70]. By converting such findings into a financial
metric, we sought to help organizational and public health
stakeholders to better translate the impact of workplace
bullying for people with chronic medical conditions. Third,
our large sample size permitted adjustment for potentially
important confounders thus reducing the likelihood of bias.
Finally, community-based data on work productivity from a
clinical population may present lesser degree of desirability
bias compared to surveys conducted in occupational settings.
However, we must acknowledge some limitations. We
relied on a self-labelling measure of workplace bullying, the

most commonly adopted in epidemiological studies [48],
which might have introduced information bias. How different
estimation methods and measurements affect findings is
still underinvestigated [30]. We primed participants with a
widely accepted theoretic definition of workplace bullying to
improve the accuracy of their subjective evaluation of victimization and power imbalance given the complexity of the
phenomenon and potential for misinterpretation. Typically
prevalence estimates yielded with the self-labelling approach
are lower than those based on behavioral experience methods
[47], so we used a broad cut-off for frequency of bullying
experience (“now and then” to “many times a week”). Additionally, cross-sectional studies cannot prove causality since

BioMed Research International

9
0.63

IBD-workplace bullying
IBD-no workplace bullying
IBD
PSO-workplace bullying
PSO-no workplace bullying
PSO
AA-workplace bullying
AA-no workplace bullying
Rheumatoid arthritis
MDD-workplace bullying
MDD-no workplace bullying
MDD
General population
0.26

0.66
0.68
0.60
0.74
0.73
0.58
0.65
0.63
0.63
0.68
0.67
0.76
0.36

0.46

0.56

0.66

0.76

0.86

Figure 3: SF-6D scores in workers self-labelled as victims compared to those not reporting workplace bullying across different chronic
diseases. Results from previous studies are reported for comparison [65–69].

a necessary criterion of causation is the appropriate temporal
relationship between the hypothesized risk factors and outcomes. Finally, we do not have information concerning the
attrition rate of both studies. As a consequence, we cannot
exclude the notion that selection bias may have occurred.
However, the consistency of productivity loss and quality-oflife estimates found in our study with those published in the
literature [49–52, 65–69] supports the validity of our results.
Future studies could collect data to assess psychosocial
risk factors which may influence the associations observed.
Although we did not observe any interaction between disease
status and workplace bullying (i.e., the burden of bullying is
consistent across different disease populations), our results
may not be generalized to all workers with chronic conditions. Further studies could evaluate the humanistic and
indirect burden of victimization at work among patients
with an expanded range of chronic medical conditions (e.g.,
cardiovascular disease, diabetes, and chronic obstructive
pulmonary disease).

5. Conclusions
Our findings demonstrate that the burden of workplace bullying on quality of life and productivity is substantial among
workers with common and severe chronic diseases. These
associations were independent of the underlying medical
conditions (psoriasis, autoimmune arthritis, inflammatory
bowel syndrome, and depression). This study provides key
data to inform policy-making and prioritization of occupational health interventions.
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reported bullying among Nordic children: a population-based
study,” Child: Care, Health and Development, vol. 31, no. 6, pp.
693–701, 2005.
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M. Kivimäki, M. Elovainio, and J. Vahtera, “Workplace bullying
and sickness absence in hospital staff,” Occupational and Environmental Medicine, vol. 57, no. 10, pp. 656–660, 2000.
G. A. Geuskens, K. M. O. Hengel, L. L. J. Koppes, and J. F.
Ybema, “Predictors of the willingness and the ability to continue
working until the age of 65 years,” Journal of Occupational and
Environmental Medicine, vol. 54, no. 5, pp. 572–578, 2012.
S. Gabrielle, D. Jackson, and J. Mannix, “Adjusting to personal
and organisational change: views and experiences of female
nurses aged 40–60 years,” Collegian, vol. 15, no. 3, pp. 85–91,
2008.
K. Uegaki, M. C. de Bruijne, A. J. van der Beek, W. van
Mechelen, and M. W. van Tulder, “Economic evaluations of
occupational health interventions from a company’s perspective: a systematic review of methods to estimate the cost
of health-related productivity loss,” Journal of Occupational
Rehabilitation, vol. 21, no. 1, pp. 90–99, 2011.
M. B. Nielsen, G. Notelaers, and S. Einarsen, “Measuring
exposure to workplace bullying,” in Bullying and Harassment in
the Workplace: Developments in Theory, Research, and Practice,
S. Einarse, H. Hoel, D. Zapf, and C. L. Cooper, Eds., Taylor &
Francis Group, 2nd edition, 2011.
S. Einarsen and A. Skogstad, “Bullying at work: epidemiological
findings in public and private organizations,” European Journal
of Work and Organizational Psychology, vol. 5, no. 2, pp. 190–191,
1996.
G. Apolone, P. Mosconi, and L. Quattrocchi, Questionario Sullo
Stato di Salute SF-12, Versione Italiana, 2005, edited by: Guerini
e Associati.
J. E. Ware Jr., M. Kosinski, and S. D. Keller, “A 12-item shortform health survey: construction of scales and preliminary tests
of reliability and validity,” Medical Care, vol. 34, no. 3, pp. 220–
233, 1996.
R. M. D’Souza, L. Strazdins, L. L.-Y. Lim, D. H. Broom, and
B. Rodgers, “Work and health in a contemporary society:
demands, control, and insecurity,” Journal of Epidemiology and
Community Health, vol. 57, no. 11, pp. 849–854, 2003.
J. E. Brazier, R. Harper, N. M. B. Jones et al., “Validating the
SF-36 health survey questionnaire: new outcome measure for
primary care,” British Medical Journal, vol. 305, no. 6846, pp.
160–164, 1992.
M. C. Reilly, A. S. Zbrozek, and E. M. Dukes, “The validity and
reproducibility of a work productivity and activity impairment
instrument,” PharmacoEconomics, vol. 4, no. 5, pp. 353–365,
1993.
World Bank, World Development Indicators Database, 2011,
http://siteresources.worldbank.org/DATASTATISTICS/Resources/GNIPC.pdf.
K. Tuomi, J. Ilmarinen, A. Jahkola, L. Katajarinne, and A.
Tulkki, Work Ability Index, Finish Institute of Occupational
Health, Helsinki, Finland, 2nd edition, 1998.

BioMed Research International
[39] International Labour Organization (ILO), “Resolution concerning the International Classification of Status in Employment (ICSE),” in Proceedings of the 15th International Conference of Labour Statisticians, 1993, http://www.ilo
.org/global/statistics-and-databases/statistics-overview-andtopics/status-in-employment/current-guidelines/lang–en/
index.htm.
[40] R. C. Kessler and E. J. Bromet, “The epidemiology of depression
across cultures,” Annual Review of Public Health, vol. 34, pp. 119–
138, 2013.
[41] R. Di Domenicantonio, G. Cappai, M. Arcà et al., “Occurrence
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The aim of this paper was to assess the prognostic factors of return to work (RTW) after one and three years among people on
sick leave due to occupational stress. Methods. The study population comprised 223 completers on sick leave, who participated in a
stress treatment program. Self-reported psychosocial work environment, life events during the past year, severity of the condition,
occupational position, employment sector, marital status, and medication were assessed at baseline. RTW was assessed with data
from a national compensation database (DREAM). Results. Self-reported high demands, low decision authority, low reward, low
support from leaders and colleagues, bullying, high global symptom index, length of sick leave at baseline, and stressful negative
life events during the year before baseline were associated with no RTW after one year. Low work ability and full-time sick leave at
inclusion were predictors after three years too. Being single was associated with no RTW after three years. The type of treatment,
occupational position, gender, age, and degree of depression were not associated with RTW after one or three years. Conclusion. The
impact of the psychosocial work environment as predictor for RTW disappeared over time and only the severity of the condition
was a predictor for RTW in the long run.

1. Introduction
Work-related common mental disorders such as stress
account for a significant portion of sick leave in modern
society. Stress conditions are associated with great personal
suffering as well as economic problems due to sick leave
[1]. Additionally, sick leave is a major risk factor for early
withdrawal from the labor market [2] with reports of only
50% of people on sick leave for more than six months for
mental health disorders return to work (RTW) [3]. These
findings have led to growing interest in the evaluation of stress
management interventions and their effect on RTW [4, 5].
A number of reviews and meta-analyses including a
Cochrane review have reviewed randomized controlled trials
of stress treatment programs and concluded that they are
more effective at symptom reduction than no treatment. It
was also determined that cognitive behavioral therapy, CBT,
is particularly more effective than other therapies in reducing

symptoms [6–9]. However, findings for the impact of CBT on
RTW are inconsistent and do not support a significant impact
of CBT on RTW [6].
The inconsistent findings for RTW as an outcome may be
due to considerable heterogeneity in jurisdictional contexts
such as national differences in labor market regulations and
official sick leave policies, which hamper the ability to compare study findings from different countries [10, 11]. There
can also be considerable heterogeneity in the individuals
included in studies of RTW with regard to the course of stress
development and reasons for being stressed including both
private and work-related stressors and coping with stress.
Many studies on the effect of stress treatment programs have
included volunteers from a certain workplace or organization
but have not used sick leave as inclusion criteria. This too
may lead to inconclusive findings for RTW outcomes as
participants may not be sufficiently impaired at inclusion to
show improvement [5, 12–14].
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Between 2010 and 2012, a stress treatment study was
conducted at the Department of Occupational and Environmental Medicine at the Bispebjerg Hospital in Denmark.
Individuals on sick leave due to stress were randomized into
one of four treatment groups: (I) group-based psychodynamic therapy and body awareness; (II) individual problem
solution therapy (PST) [4] with an eight-week mindfulness
course; (III) control treatment of individual therapy with psychologists outside the study team (treatment as usual (TAU));
and (IV) waitlist control group (WLCG), who received PST
after three months. Initially, the data were analyzed to reveal
any differences in the effects of the various interventions on
symptom reduction and RTW. The two interventions ((I) and
(II)) led to significant improvements in symptoms compared
to the waitlist group [15, 16]. In addition, the RTW rates for
the intervention groups were significantly higher after three
months compared to both control groups [15, 16]. We have
now followed the participants for three years from inclusion
to the study in order to evaluate the long-term effect of
treatment and other prognostic factors measured at baseline
for RTW.

2. Materials and Methods
From June 2010 to December 2010, all general practitioners
in the Capital Region of Denmark (1.6 million inhabitants)
were invited to refer patients with work-related common
mental disorder to our project. The purpose of the study
and criteria for participation were described in the invitation.
The inclusion criteria were as follows: the participant had to
(1) be on full-time or part-time sick leave, (2) be employed
or self-employed, (3) have significant symptoms of workrelated common mental disorder for at least 2 months,
and (4) be motivated to participate. The exclusion criteria
were (1) current abuse of alcohol or psychoactive stimulants,
(2) major psychiatric disorder, and (3) significant somatic
disorder assumed to be the primary cause of the stress
condition. Details regarding treatment and methods have
been previously described [15, 16].
All procedures followed were in accordance with the
Helsinki Declaration of 1975, as revised in October 2013.
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compensation of any type at the time of census. This meant
that there were two possible assessments: (1) work, that is,
full-time or part-time before sick leave, or (2) case, that is, sick
leave (part-time incl.), unemployment, education, maternity
leave, retirement, or death. The data in the database did not
allow us to distinguish between full-time and part-time sick
leave. After one year, 67 pct. were at work, 17 pct. were on
sick leave (full- and part-time incl.), 11 pct. were unemployed,
3 pct. were under education, and 2 pct. had retired. These
figures were almost the same after three years.
2.2. Independent Variables
2.2.1. Psychosocial Work Environment Risk Characteristics. As
the work environment was believed to be the reason for sick
leave, the variables describing the work environment were
those believed to be of greatest significance to RTW. The
explaining variables measured at baseline were the following.
We used the full scales on demands, decision authority,
skill discretion, meaningfulness, predictability, reward, role
clarity, justice, and social support from leaders and colleagues
from the Copenhagen Psychosocial Questionnaire (COPSOQ) [17]. As part of the sessions during the intervention,
the stressors were evaluated, and the participant rated the
stressors in collaboration with the therapist. Ratings ranged
from 1 = no or low influence to 4 = very high influence.
The possible work-related stressors were bad management,
bad work environment, reorganization, and work pressure.
The scores from the work-related stressors were summed and
divided by four to calculate the work environment factor
index (maximum score 4). The participants were also asked
whether bullying was a stressor. This issue was not included in
the averaged measure because we find this stressor very much
different from reorganization and work pressure.
2.2.2. Life Events during the Last Year. However, it is well
known that people suffering from stress experience stressors
in both their work and their private lives [18, 19]. The
baseline questionnaire also included information about life
events during the last year, that is, problems with colleagues,
getting fired, death in family, divorce, and economic troubles
(yes/no). Life events were summed and divided by five to
calculate the life event one-year score (maximum score 5).

2.1. Dependent Variable
2.1.1. RTW. Data on employment status one and three years
after inclusion in the study was obtained from the DREAM
database (Danish Register for Evaluation of Marginalization
[10, 22]). DREAM is a registry of the Labor Market Authority
of all public transfer payments. It contains data on all Danes,
including those who receive economic compensation due to
sick leave, unemployment, retirement, and so forth. The data
on sick leave are reported as soon as the employer reports a
case of sick leave of duration of two weeks or more among
his or her employees. Sick leave compensation normally
terminates after one year according to the regulation. Many
people on sick leave thereafter are transferred to other
compensation systems. Therefore, we only considered a case
to have returned to the labor market if there was actually no

2.2.3. Demographics. Gender, age, occupational position
(blue, white collar, or academic worker), employment in the
public or private sector, and marital status were recorded.
The type of treatment in the program was also used as an
independent variable.
2.2.4. Seriousness of Stress Conditions. The seriousness of
stress conditions was estimated in several ways.
(a) The form of sick leave, that is, being on full-time sick
leave at time of inclusion or not and number of days
on sick leave before attending the project.
(b) Work ability, measured on a scale ranging from 0 to
10 using the following question: “Assess your work
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Table 1: Analyses of excluded participants and drop-outs compared to those who fulfilled treatment. Excluded comprises those excluded due
to major psychiatric disease (𝑁 = 17) and absence from treatment (𝑁 = 16). Drop-outs are those who did not attend the treatment at all
even though they fulfilled the inclusion criteria.
𝑁
Age, mean (SD)
Women %
Blue collar workers %
Married %
Global symptom index (GSI) (SCL92), mean (SD)
Depression score (SCL92), mean
At work after 1 year %
At work after 3 years %

Intervention
223
44.2 (8.8)
80.3
34.3
62.2
1.23 (0.54)
1.74 (0.76)
67.3
68.9

ability as ten points when you are at your best. How
do you rate your work ability currently?”
(c) The degree of stress, measured using the following
question: “‘Stress’ is a condition characterized by
unrest, agitation, or anxiety and/or sleeping problems. Do you experience stress at the moment?” There
were five options for answers ranging from “not at all”
to “always” [20].
(d) The SCL92, a validated scale on 92 questions on
psychological symptoms, used to calculate the global
symptom index (GSI) and its nine subscales according to [21].
(e) Medication with antidepressants at baseline (yes/no).
(f) Alcohol consumption.
2.3. Statistical Analyses. First, an analysis of the differences
between the participants of the study, the excluded and the
drop-outs, was conducted as well as the mean and standard
deviation (SD) of the demographic variables to describe the
participants. Next two sets of analysis were conducted. First,
the participants at work (𝑁 = 150) were compared to cases
(𝑁 = 73) after one year. Next, those at work at both the
one- and the three-year census (𝑁 = 111) were compared
to those who were cases at both times (𝑁 = 32). A Student’s
𝑡-test was used to evaluate the differences in continuous
variables, and a chi-square test was used in connection
with the categorical variables. A series of bivariate logistic
regression analyses were conducted to reveal if the variables
were significantly associated with the outcome. Correlations
of the explanatory variables, covariates, and outcome were
analyzed to reveal any multicollinearity between the variables. Next, several multivariate logistic regression analyses
with RTW at one- and three-year follow-up as dependent
variable were conducted. The included independent variables
were chosen so that multicollinearity was not present. The
chosen variables were decision authority, bullying, work
ability index, and full-time/part-time sick leave at baseline.
In model 1, the adjustment factors were age, gender, marital
status, and occupational position. Model 2 included GSI
and model 3 in addition life events. These analyses were
repeated in general linear models (GLM) in order to evaluate

Excluded
33
43.2 (10.8)
65.2
30.8
53.8
1.66 (0.75)
2.42 (1.02)
51.8
54.5

𝑃
0.60
0.08
0.95
0.37
0.005
0.002
0.20
0.31

Drop-outs
12
40.9 (7.7)
66.7
(NA)
(NA)
(NA)
(NA)
41.7
34.8

𝑃
0.19
0.21
(NA)
(NA)
(NA)
(NA)
0.07
0.04

any interactions between the independent variables. Finally,
in model 4 multivariate logistic regression analyses were
conducted with the four chosen independent variables forced
into the model at the same time.

3. Results
From August 4, 2010, to April 8, 2011, 320 potential participants were referred to the study, of which 268 fulfilled the
inclusion criteria. The procedure of randomization of treatment has been previously described [15]. However, only 223
individuals completed the treatment (87.8%). Twelve people
did not show up or decided that they did not want to participate (drop-outs). Of the remaining 33, 17 were excluded
due to major psychiatric disorder during the first weeks of
treatment, and 16 participants were excluded because they
did not complete the treatment or were absent more than
two times during the duration of treatment. Table 1 shows the
characteristics of the participants in the intervention group
compared to the individuals who were excluded or did drop
out. The excluded persons were predominately women, were
less educated, and had higher symptom level scores but were
on the other variables comparable to the intervention group.
At one-year follow-up, 150 participants were working fulltime, whereas 73 were not. After three years, 111 of the 150
participants were still working, whereas only 32 were being
a case both years. The results of the one-year follow-up of
the bivariate 𝑡-tests including one explanatory variable at a
time with RTW as a dependent variable showed that several
work environment risk factors were significantly associated
with not being at work after one year. High demands, low
decision authority, low reward, low support from leaders
and colleagues, and being bullied were all self-reported
baseline risk factors among those not being at work. The
work environment index and life events one-year index were
associated with no RTW. The seriousness of the condition in
the form of GSI, work ability index, full-time sick leave at
inclusion, and number of days on sick leave before inclusion
was significantly greater in the group that had not returned at
work after one year (Table 2).
In contrast, the only factors significantly associated with
being a case after both one and three years were being on

TAU: treatment as usual (III).
WLCG: wait list control group (IV).

𝑁
Demographics
Age, mean (SD)
Women %
Blue collar/white collar/academic worker %
Public sector %
Married %
Alcohol (U/week), mean (SD)
Treatment group %
I
II
TAU (III)
WLCG (IV)
Psychosocial work environment
High demands, mean (SD)
Low decision and authority, mean (SD)
Low skill discretion, mean (SD)
Low meaningfulness, mean (SD)
Low predictability, mean (SD)
Low reward, mean (SD)
Low role clarity, mean (SD)
Low support from leader, mean (SD)
Low degree of justice, mean (SD)
Bullying, mean (SD)
Work environment index (4 items), mean (SD)
Life events last year score (5 items), mean (SD)
Severity of condition
Global symptom index (GSI) (SCL92), mean (SD)
Somatic symptom score (SCL92), mean (SD)
Depression score (SCL92), mean (SD)
Anxiety score (SCL92), mean (SD)
Antidepressant medication %
Work ability index, mean (SD)
Stress, mean (SD)
Full-time sick leave at baseline %
Days with full-time sick leave at baseline, mean (SD)
42.8 (9.7)
82.2
37.3/53.3/9.3
71.2
57.1
3.6 (4.6)
30.0
36.2
35.2
34.5
66.6 (15.5)
64.7 (22.0)
35.3 (16.5)
32.0 (21.2)
61.6 (22.9)
57.4 (24.7)
42.0 (22.4)
60.2 (26.4)
59.0 (19.8)
1.7 (1.1)
2.4 (0.6)
1.4 (2.3)
1.3 (0.5)
1.5 (0.8)
1.8 (0.8)
1.4 (0.7)
18.8
1.8 (2.0)
4.0 (0.9)
76.8
57.0 (80.9)

70.0
63.8
64.8
65.5
61.9 (12.4)
56.1 (21.7)
32.5 (16.0)
32.1 (19.6)
55.1 (23.5)
49.7 (24.2)
43.5 (22.3)
52.3 (24.9)
55.3 (20.4)
1.4 (0.9)
2.3 (0.4)
1.3 (1.9)
1.2 (0.5)
1.3 (0.8)
1.7 (0.8)
1.3 (0.7)
15.9
2.8 (2.2)
3.7 (0.9)
62.5
40.9 (49.4)

One year
Case
73

44.8 (8.6)
79.3
34.9/49.7/15.6
68.4
64.6
4.3 (5.1)

Full-time job
150

0.05
0.17
0.56
0.19
0.69
0.001
0.11
0.03
0.04

0.02
0.007
0.24
0.98
0.06
0.03
0.67
0.03
0.21
0.05
0.05
0.02

0.87

0.14
0.38
0.41
0.71
0.30
0.29

𝑃

1.23 (0.5)
1.4 (0.8)
1.7 (0.8)
1.4 (0.7)
15.2
2.9 (2.2)
3.8 (0.9)
61.5
43.6 (51.2)

61.4 (12.2)
56.6 (21.5)
32.3 (15.5)
32.2 (20.5)
56.6 (23.0)
51.9 (24.1)
44.1 (22.3)
53.6 (25.0)
57.3 (20.8)
1.4 (0.9)
2.2 (0.4)
1.5 (1.8)

80.4
71.2
71.8
70.6

44.7 (7.8)
74.6
30.6/54.8/14.5
68.2
62.4
4.3 (4.5)

Full-time job
111

1.3 (0.6)
1.5
1.8 (0.8)
1.4 (0.7)
17.2
1.7 (2.1)
4.1 (0.9)
82.1
46.4 (58.4)

65.6 (15.6)
62.8 (22.2)
35.9 (16.2)
32.2 (20.9)
56.6 (21.1)
57.2 (26.9)
37.2 (18.2)
56.4 (27.7)
60.2 (20.1)
1.6 (1.1)
2.3 (0.5)
1.5 (1.8)

19.6
28.6
28.2
29.4

43.6 (11.1)
70.7
39.5/52.6/7.9
74.5
35.9
3.9 (5.0)

Both one and three years
Case
32

Table 2: Bivariate associations between independent factors at baseline and RTW full-time or not one and three years after baseline.

0.35
0.15
0.57
0.98
0.78
0.04
0.19
0.02
0.68

0.11
0.16
0.24
0.99
0.91
0.29
0.11
0.57
0.50
0.41
0.50
0.89

0.68

0.52
0.68
0.42
0.46
0.005
0.66

𝑃

4
BioMed Research International

BioMed Research International

5

Table 3: Correlations between RTW after one year and independent variables at baseline.
1

2

3

4

5

6

7

1 RTW after one year 1 −0.160 −0.181 −0.130 −0.146 −0.147 −0.141
1
0.194 0.134 0.156 0.150 0.078
2 High demands
3 Low decision
1
0.351 0.381 0.253 0.232
authority
1
0.603 0.609 0.397
4 Low predictability
1
0.737 0.486
5 Low rewards
6 Low support from
1
0.447
leader
7 Low support from
1
colleagues
8 Work environment
index
9 Life event index
10 Bullying
11 High work ability
index
12 Global symptom
index
13 Full-time sick leave
at baseline
14 Days of sick leave
at baseline

8

9

10

11

12

13

14

−0.171 −0.124 −0.133 0.208 −0.103 −0.145 −0.123
0.186 −0.066 −0.028 −0.083 0.210 0.054 0.045
0.296 −0.006 0.259

−0.032

0.194

0.053

−0.084

0.211
0.265

0.117
0.246

0.187 −0.086
0.276 −0.044

0.222
0.217

0.176
0.182

0.147
0.067

0.189

0.130

0.195

−0.101

0.165

0.160

0.094

0.182

0.215

0.232

−0.063

0.110

−0.130

0.096

1

0.205

0.389

−0.137

0.248

0.001

−0.015

0.202 −0.008
1
0.031

0.197
0.179

1

1

0.045 −0.028
−0.069 −0.130

−0.253 −0.304 −0.079
1

0.079

−0.075

1

0.182
1

Bold: 𝑃 < 0.05. Bold and italic: 𝑃 < 0.01.

Table 4: Logistic regression analyses of prognostic variables for RTW after one year.
Prognostic variables
Low decision authority
Bullying
Work ability index
Full-time sick leave at baseline

Model 1
OR (95% CI)
0.982 (0.970–0.999)
0.715 (0.513–0.994)
1.220 (1.038–1.434)
0.431 (0.222–0.830)

Model 2
OR (95% CI)
0.987 (0.971–1.004)
0.677 (0.474–0.966)
1.285 (1.074–1.537)
0.430 (0.223–0.830)

Model 3
OR (95% CI)
0.986 (0.971–1.002)
0.634 (0.426–0.926)
1.356 (1.113–1.612)
0.454 (0.234–0.880)

Model 4
OR (95%)
0.990 (0.975–1.007)
0.731 (0.513–1.040)
1.235 (1.029–1.401)
0.511 (0.251–1.010)

In models 1–3, the prognostic variable was analyzed separately with adjustment for the following.
Model 1: age, gender, marital status, and occupational position.
Model 2: model 1 and global symptom index.
Model 3: model 2 and life events.
Model 4: all four prognostic variables forced into the model adjusted for age, gender, occupational position, global symptom index, marital status, and life event
last year.

full-time sick leave at baseline, low work ability index score,
and being single.
The correlation analysis of data shown in Table 3 demonstrated that the number of days of sick leave at time of
inclusion in the study was not correlated with any of the
scales measuring degree of symptoms. The scales measuring
degree of symptoms were all significantly intercorrelated. In
addition, the different measures of work environment were
correlated, and the data on symptom degree were correlated
with scales of work environment. Therefore, the data set
showed multiple collinearity problems.
The multivariate logistic regression analyses showed that
high work ability index, bullying, and full-time sick leave
prior to inclusion in the study were significantly associated
with RTW after one year after full adjustment (Table 4). Low
decision authority remained significant after adjustment for

age, gender, and occupational position, but not after further adjustments. No interactions between the independent
variables were found in the GLM-analyses. However, only
work ability remained significant with RTW after one year,
when the chosen independent variables were forced into the
model with full adjustments (Table 4). Demands and social
support from leaders as well as colleagues were significantly
associated with RTW after adjustment for age, gender, and
occupational position whereas the predictability and rewards
were only borderline significant (0.1 > 𝑃 > 0.05) (data
not shown). Life events were not significantly associated with
RTW after adjustment for age, gender, and occupational
position.
After three years only full-time sick leave at baseline and
low work ability were significantly negatively associated with
RTW even after adjustments as above (data not shown).
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4. Discussion
In this study of predictors of being at work one year after
inclusion in a stress treatment project, we determined that
self-reported psychosocial work environment, life events,
part-time sick leave, and length of sick leave at baseline were
of significance to being at work, whereas type of treatment,
employment grade, degree of depression, and life events were
not. The association between psychosocial work environment
factors and RTW disappeared after three years.
The outcome was “being at work or not.” The data to
achieve the outcome were collected from DREAM, a national
register of public compensation. However, the validity of
these data may be questioned [10, 11, 22]. The participants
who were in the “not being at work” group may be very
different as some are in fact still disabled from stress, whereas
others are on education, have retired, or are not employed.
It was not possible to select only those still disabled due to
stress due to the categories in the register. The results should
therefore be read as predictors for “being at work or being
something else” and not “being at work or being disabled by
stress.” A bad work environment may indeed be a reason for
wanting to pursue further education or retire, but nonetheless
a positive working environment predicts RTW after one year.
The most important result was that working environment
has significance to an early RTW. Those who were not
returned to the workplace one year after inclusion in the
project had reported significantly more demands and less
decision authority, reward, and support at baseline, than
the group which was working full-time after one year. The
chance of getting back is larger if you felt comfortable at
work before getting stressed. An early return to work is
important as this prevents withdrawal from the labor market
[2, 3]. Also, a successful RTW-process is a success to the
workplace and may prevent other cases of long time sick
leave. When the process has a positive result this will spread in
the organization. However, when the working environment is
bad the chance of getting back is smaller, the RTW-process is
hard, and you may be squeezed out of the workplace. This
could not be demonstrated by the analyses including only the
participants who were full-time workers at both one and three
years compared to those who were cases both years. The data
from the DREAM database did not give us the opportunity
to analyze part-time employees separately. However, those
who were cases at both years had a nonsignificant tendency
of experiencing high demands at baseline.
We chose to include variables related to life events, as
conditions in private life may also be of significance to RTW
and may delay RTW. However, it was not possible to reveal
any significance of these variables as they relate to RTW.
The self-reported psychosocial working environment was
of some significance to the outcome, as high demands, low
decision authority, bullying, low rewards, and low social
support from leaders and colleagues were all significantly
associated with “not being at work.” However, after adjustment for severity of the condition, these associations were
insignificant. The seriousness of the stress condition in the
form of number of days on sick leave, being on full-time sick
leave, GSI, and most pronounced work ability index was also
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significantly associated with RTW. A recent Danish paper has
reported similar results on the association between depressive
symptoms and long-term sickness absence, but in that study
poor psychosocial work environment did not predict sickness
absence [23]. However, the psychosocial work environment
was assessed by the use of unit level aggregated measures on
work environment. Though structural conditions may be the
same for several individuals working in the same unit of an
organization, the work environment may be perceived very
differently by single individuals. This difference in perception
may be the reason that our findings differ from the findings
by Hjarsbech et al.
Low social support from leaders, low social support from
colleagues, and bullying were all associated with RTW after
one year. In line with this finding are the findings by Arends
et al. that associate conflicts with a superior with recurrent
sick leave [4]. If you expect problems at the workplace, it is of
course not easy to return.
The finding that the type of treatment was not associated
with RTW after one and three years is in accordance with
earlier findings [6]. This might reflect the fact that although
treatment accelerates the RTW-process, the severity of the
condition and other factors are more important in the long
run [4, 5, 11].
In this study, the severity of the disorder (full-time sick
leave and poor self-rated work ability) was found to be the
main predictor in the long run in addition to being single,
which is a main finding in many studies on the relation
between marital status and disease.
Our results may be questioned, as the study has several
weaknesses. The study size is rather small, including only 223
participants who fully completed the study. This includes the
risk of determining findings by chance, as a small number
of participants may completely change the results. However,
the strength of the study is the well-validated outcome and
extensive exposure measures.
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Studies on Intervention Process Evaluation are attracting growing attention in the literature on interventions linked to stress and the
wellbeing of workers. There is evidence that some elements relating to the process and content of an intervention may have a decisive
role in implementing it by facilitating or hindering the effectiveness of the results. This study aimed to provide a process evaluation
on interventions to assess and manage risks related to work-related stress using a methodological path offered by INAIL. The final
sample is composed of 124 companies participating to an interview on aspects relating to each phase of the INAIL methodological
path put in place to implement the intervention. INAIL methodology has been defined as useful in the process of assessing and
managing the risks related to work-related stress. Some factors related to the process (e.g., implementation of a preliminary phase,
workers’ involvement, and use of external consultants) showed a role in significant differences that emerged in the levels of risk,
particularly in relation to findings from the preliminary assessment. Main findings provide information on the key aspects of process
and content that are useful in implementing an intervention for assessing and managing risks related to work-related stress.

1. Introduction
Psychosocial risks are widely recognised as emerging risks
to the health and safety of workers and are linked to
workplace problems such as work-related stress, harassment
or bullying, and workplace violence [1]. They are one of the
most challenging issues to be faced, not only because of
their widespread increase in Europe, but also in consideration
of the significant related socioeconomic costs not only for
companies but for society as a whole [2].
The latest pan-European opinion poll on Occupational
Safety and Health (OSH) conducted by the European Agency
for Safety and Health at Work [3] reported that 51% of workers
consider work-related stress common in their workplace.
Furthermore, four out of ten workers sustained that stress
was not managed adequately in their organisation. A recent
survey on health and safety at work carried out by INAIL on
over 8000 Italian workers indicated that workers generally
feel more exposed to work-related stress than to any other

risk in the workplace [4]. Since the 1970s, studies have been
developed to investigate psychosocial risks and their impacts
and to provide practical solutions at the organisational and
policy levels to manage them [5].
On the European level, efforts have been made to guide
companies in assessing and handling these risks, including
techniques for developing strategies and tools for managing
them. The European Framework Agreement (2004) provides
employers and employees with a reference framework for
identifying, preventing, and managing work-related stress on
the organisational level. This has since been accompanied by
a series of methodological proposals from different European
countries to offer companies solutions that are both effective
and sustainable in managing psychosocial risks at work.
In Italy, the inclusion in the specific OSH legislation (Legislative Decree 81/08 and amendments) of the World Health
Organization definition of health as a “state of complete
physical, mental, and social wellbeing and not merely the
absence of disease or infirmity” [6] served as the basis for
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protection against psychosocial risks at work, particularly
those related to work-related stress [7]. This Legislative
Decree, implementing the European Agreement on workrelated stress, established the employer’s responsibility for
assessing and managing risks related to work-related stress,
with the collaboration of company OSH professionals. This
has led to the need for scientific strategies and effective
tools to enable the company to fulfill these requirements
using sustainable risk management strategies, in compliance
with the guidelines provided by the Permanent Consultative
Commission for Occupational Health and Safety [8].
Drawing on its national and international research on
the issue, in 2011, the INAIL Research Area developed a
methodological proposal for assessing and managing risks
related to work-related stress [9]. The proposal reflects the
minimum requirements and the methodological criteria
identified in regulatory terms [10] and it is based on the risk
management framework. It therefore starts by identifying and
estimating/measuring the risk and identifies what should be
considered the key resources, strategies, and measures for
correcting, controlling, and preventing it, using a participatory process [10–12]. It offers a dynamic path, made up of
four key phases and based on a continuous improvement
cycle [13], which should involve company OSH professionals
and the active participation of workers right from the initial
planning stages.
Offering tools that are scientifically proven and easy to
use [8, 14], the INAIL approach has now been employed by
a large number of Italian companies (more than 6000) in the
public and private sectors, in many different fields of business
(health, services, education, construction, etc.).

2. The Four Phases of the Methodological Path
The INAIL methodology represents an intervention for
assessing and managing the risks related to work-related
stress in four phases, each with its own specific objectives,
activities, and supporting tools (Table 1). The first, preliminary phase, outlines activities for planning and managing
the entire process of risk assessment, which is essential for
ensuring the accuracy and effectiveness of the subsequent
phases. In addition to establishing a steering group responsible for planning the assessment process, during this phase,
it is important to ensure workers are involved, using not
only communication strategies but also training, if necessary,
for those concerned. Lastly, during this phase, homogeneous
groups of workers are identified (see [8] for a full definition
of homogeneous groups) on which to implement the methodological path.
The second phase is the actual preliminary assessment,
analysing the outcome indicators, consisting of sentinel
events, work content factors, and work context factors linked
to the work-related stress [15]; these objective and/or verifiable indicators are gathered using a checklist compiled by
each homogeneous worker group. The third phase, in-depth
assessment, comprises a detailed analysis of work content and
context factors, from the workers’ point of view. The Italian
version of the HSE (Health and Safety Executive) Indicator
Tool is available for this phase [16], but additional tools or

BioMed Research International
ones that may be more suitable (focus groups, semistructured
interviews, and meetings) can also be used depending on the
characteristics of the company making the assessment (e.g.,
small enterprises, specific economic sectors).
The fourth and final phase involves managing the conditions of risk that have come to light in the previous phases,
developing corrective or preventive actions, and verifying
their effectiveness, based on the outcomes of risk assessment.
The final phase also aims to develop a risk monitoring plan,
which will allow for a new cycle of intervention two or three
years from the conclusion of the previous one, as required by
the cyclical, dynamic nature of the path offered [11, 13].

3. This Study
Despite the fast-growing numbers of methodological
approaches to assess and manage this kind of risk
and to confirm the effectiveness of their outcomes in
methodological terms [8, 13], only very few studies have fully
analysed the process implemented by companies to assess
and manage risks related to work-related stress, aimed at
understanding how the intervention has been implemented
and its main impacts on the effectiveness of the results [16].
Some UK studies in this direction have explored progress
in implementing the Management Standards approach,
developed and offered to companies by the Health and
Safety Executive [17, 18]. As defined by Mellor and colleagues
(2011) “the detailed processes through which a programme
has unfolded can explain its success or failure” (page 1041).
It follows that investigating the ways of implementing an
integrated approach for assessing and managing risks related
to work-related stress can be useful for verifying how appropriate the actual process has been, also in view of the ultimate
goal of adequately detecting the risk being investigated and
avoiding false conclusions and inconsistent results [16, 19].
So detailed analysis is needed to identify those elements of
the process that are needed to ensure its effectiveness and, if
lacking, put its validity at risk.
This analysis refers to studies on Intervention Process
Evaluation, a topic that is attracting growing attention in the
literature on interventions linked to stress and the wellbeing
of workers [16, 20–22]. Previous studies indicate some key
factors related to the process and content of an intervention
to manage stress in the workplace, making for its effective
implementation. These factors are significant for assessing the
actual measures taken but also for assessing the processes
employed to put the measures into place [19, 22]. Some
also refer to guiding principles and typical aspects of the
risk management approach that should be considered when
implementing methods based on these strategies [13, 23]. A
brief overview of the main ones follows.
Any intervention stands or falls on the ability to plan
and conduct the process from the perspective of project
management [18, 24]. As mentioned previously, the INAIL
methodology requires the establishment of an assessment
management group, or steering group, responsible for planning and managing the assessment, and including a nominated manager as well as OSH professionals, including
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Table 1: The four phases of the methodological path.

Phase

Aim

Preliminary phase

To prepare the organisation for
subsequent assessment processes

Preliminary assessment

To assess objective and verifiable
indicators associated with work-related
stress under three main headings: (1)
sentinel events (e.g., injury rates, absence
due to sickness, and turnover), (2) work
content factors (e.g., work load, working
hours, and working environment), (3)
work context factors (e.g., interpersonal
relationships work/home interface)

A checklist is compiled for each homogeneous group of
workers, with their participation.

In-depth assessment

To assess employees’ perceptions about
work content/context factors

Italian version of the Management Standards Indicator
Tool made up of 35 items corresponding to the seven
Management Standards: Demands, Control, Managerial
Support, Peer Support, Relationships, Role, and
Change.

Interventions and monitoring

To manage work-related stress by
identifying corrective measures and
interventions based initially on the
findings from the preliminary
assessment. To outline a monitoring plan

A focus group guide to help organisations set up focus
groups to collect detailed information for interpreting
the results of the previous steps and identifying the best
solutions.

workers’ representatives for safety. This group has key functions in correctly implementing the process (Table 1), many of
which are linked to the success of the intervention and have
also been defined as crucial in the guidelines drawn up by
national supervisory bodies [25].
The success of an intervention depends not only on how
the process is managed upstream, but also on management
support during the intervention (e.g., information and clear
communication with staff) and the active participation of
managers [18, 24]. Several studies have also indicated that
the active involvement of workers [21, 26] plays a key role
in the success of interventions. In any methodological path
for assessing and managing work-related stress, workers’
participation contributes to the correct estimation of risk, as
they are an essential source of information about their own
working conditions. Their involvement also aims to boost the
levels of knowledge and internal skills with a view of creating
a cycle of continuous improvement [10].
Another key factor is the level of specific skills in assessing
the risk and stress of the people managing the process [27].
If these are inadequate, specific training must be laid on for
those involved.
In some cases, companies may use external consultants
when implementing an intervention [18]. However, one basic

Activities and tools
(i) Establishment of a steering group to manage
assessment (employer, managers, OSH professionals,
workers, and other health-related organizational figures
such as the human resources manager, internal
occupational psychologists),
(ii) development of a communications/employee
engagement strategy (meetings, training, etc.),
(iii) drafting the risk assessment plan (scheduling each
phase, actions, and players involved),
(iv) identification of homogeneous groups of workers
on which the assessment is to be made.

criterion for developing the INAIL method is that companies
should be able to implement the assessment and management
process autonomously. Naturally, however, companies can
decide to use an external consultant if they deem it essential.
Another enabling factor in the approach to assess and
manage the risks related to work-related stress is the possibility of combining tailored and contextualized tools with
standard ones to assess the needs linked to the specifics
of each organisation [18]. The INAIL methodology was
developed with modularity and flexibility in mind, allowing
for the use of supporting tools to achieve comprehensive risk
assessment in compliance with the each company’s specific
features (e.g., size, business sector).
In line with evidence from previous studies mentioned
above, the aim of this study was to assess the implementation
of the INAIL methodology in a large sample of Italian companies. Thus, first of all, we explored the presence of factors
reported in the literature as related to the process evaluation
of an intervention to manage stress in the workplace (namely,
the company’s ability to plan and manage the process, training, OSH professionals and workers’ involvement, possibility
of combining tailored and contextualized tools, etc.). Then,
we analysed the relationship between these factors and the
findings from the two assessment phases to understand their
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Table 2: Main aspects investigated in implementing the process for assessing and managing risks related to work-related stress.

Preliminary phase

Preliminary assessment
In-depth assessment
Interventions and monitoring

impact on changes in risk levels. Finally, we explored the
perceptions of the usefulness of the whole methodological
path and its assessment phases.
Studies that verified the validity and soundness of the
supporting tools [8, 14, 28] led to this follow-up analysis of
the processes put into place by companies for implementing
the methodological path proposed by INAIL.

4. Materials and Methods
The sample of companies involved in this study was extracted
from the INAIL web platform database [8]. Two main
criteria were followed in selecting them: (1) companies that
had already completed the INAIL methodological path and
had therefore used both the checklist and the Indicator
Tool for the assessment phases; (2) companies where the
homogeneous groups comprised more than six workers, for
methodological reasons relating to the use of the Indicator
Tool.
The resulting sample consisted of 339 companies that had
employed a work-related stress assessment and management
intervention using INAIL methodology. We sent these companies a letter describing the investigation and its purpose,
contents, how it would be conducted, and how data would
be handled. The letter asked them if they would complete a
questionnaire presented during a telephone interview with
an occupational psychologist. Of the 339 companies, 124
agreed to the interviews (37% response rate); this gave 330
homogeneous groups of workers, meaning 330 checklists and
4500 questionnaires.
Most of the companies had up to 50 employees (22%
from 1–9 and 40% from 10–50), 22% from 51–250 and 16%
more than 251. The five most frequent business sectors were
services (21.8%), manufacturing (17.7%), professional sector,
healthcare and social welfare (16.9%), scientific and technical
ones (12.1%), and construction (5.6%).
INAIL occupational psychologists conducted the phone
interviews with an internal representative of the companies
in the work-related stress assessment steering group. The
questionnaire comprised 22 items to analyse aspects relating
to each phase of the method. Some of the questions investigated qualitative aspects of the assessment and related to
the perceived level of usefulness of these aspects (using a
Likert type scale from 1 = completely useless to 5 = completely

Information and communication strategy
Participation/involvement of workers
Company and external figures involved
Specific training
Company and external figures involved and ways of involvement
Specific training
Participation/involvement of workers
Reasons that led to this phase being conducted Use of additional tools
Adoption of interventions/corrective measures and types
Assessment of the effectiveness of management measures
Monitoring plan

useful) and of the method as a whole and any difficulties that
had been met. Other questions were designed to investigate
how the single phases of the assessment process were carried
out and are in fact the most significant items for achieving
the objectives of the follow-up analysis. Table 2 shows some
examples relating to the various aspects.
In addition to the data collected during the interviews,
the results of the two assessment phases were extracted
from the web platform; these were the checklist findings
and the Indicator Tool, for each homogeneous group in the
companies involved. They are described below.
4.1. Preliminary Assessment Results. A checklist was compiled
for each homogeneous group assessed [8] to gather a range of
indicators (sentinel events, work content, and context factors)
on a dichotomous scale. Each statement in the checklist
contributes to an overall score. The sum of the scores for
the three areas establishes the position of the homogeneous
group based on a table of levels of risk: low, medium, and
high.
4.2. In-Depth Assessment Results. The self-report questionnaire used to obtain details is the Italian version of the
UK HSE Management Standards Indicator Tool [14, 28]. It
comprises 35 items measuring the seven dimensions (Management Standards) used for describing the indicators of
work context and content, corresponding to seven ideal conditions/states to be achieved for the prevention and reduction
of the risks related to work-related stress in companies. The
output is a profile of the levels of risk of each homogeneous
group for each of the seven dimensions of the questionnaire.

5. Analysis
Data were analysed using the IBM SPSS Statistics version
21. Percentage frequencies were calculated for the multiplechoice questions based on the total number of answers, and
comparisons with other questions in the follow-up questionnaire were made by processing the double-entry tables.
For questions without multiple-choice responses, parametric
tests such as the 𝑡-test and ANOVA were used to verify
relations between the variables compared. Nonparametric
tests were also used such as Chi-square (𝜒2 ) and the KruskalWallis test, a one-way analysis of variance by ranks which is
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Table 3: Significant differences in scores from the preliminary assessment for responders that had implemented the preliminary phase.

Yes
No

M
1.32
1.00

SD
0.506
0.000

𝑝 Shapiro
0.000
0.380

considered the nonparametric equivalent to the ANOVA and
establishes whether the difference(s) between the medians
for one or more subsamples are due to chance or are
statistically significant. The samples and the subsamples were
verified for normality of distribution using the 𝑝-ShapiroWilk test, so as to establish how to consider the parametric
and nonparametric statistics each time. We took 𝑝 < 0.05 as
significant.

6. Results
In keeping with the aims of the study, the results for some
key factors that have emerged from the literature as related
to successfully assessing and managing risks related to workrelated stress are presented below, including the relationship
between such factors and findings from the two assessment
phases. For easier reading, they are set out following the
phases of the INAIL methodological path (Table 2).
6.1. The Preliminary Phase. Of the 124 companies interviewed, 97.4% (115) confirmed they had completed the preliminary phase. Although only nine stated they had not
completed it (2.6%), we compared the levels of risk obtained
in the preliminary assessment phase with those of the responders that had completed the preliminary phase, to check
for significant differences (Table 3). All the tests indicated a
significant difference between the two groups; in particular,
the preliminary assessment appeared more positive, that is,
tending towards low risk, in the companies that had not
completed the preliminary phase.
Table 4 shows the main indicators investigated in the
interviews in the preliminary phase of the INAIL methodological path. There was a high level of workers’ participation.
The companies chose to involve a representative sample of
workers in 32.2% or all workers in 39.3%; in 27.4%, only
the workers’ representative for safety was involved. Nearly
three quarters of the companies (74%) interviewed provided
specific training for those involved in interventions. The
majority of respondents considered this extremely useful in
developing the risk assessment and management process, and
only 3.2% rated it as of little or no use.
6.2. Preliminary Assessment Phase. As part of the preliminary
assessment, we investigated indicators of the involvement of
OSH professionals in the planning phase and in completing
the checklist and checked for any difficulties encountered
in completing the checklist (Table 5). Personnel involved
included those responsible for health and safety management
and then the employer, in keeping with the approach taken
when assessing other risks in the company. Workers (60% of
respondents) and/or their safety representative (68%) were
frequently involved. In particular, workers were involved in

𝑡-test

Kruskal-Wallis

𝜒2

𝐹 = 34.370 (0.000)

0.049

3.92 (0.140)

the briefing for communicating the measures taken by the
company, but also gathering, analysing, and discussing the
data from the checklist.
Just over a third of companies (35%) stated they did
not involve their workers or workers’ safety representatives;
22% engaged an external consultant for implementing this
phase. In keeping with the objectives of the study, we made
detailed analyses to check for significant differences in the
findings of the preliminary assessment phase linked to the
participation of workers or their safety representatives, and
to the involvement of an external consultant in the process
(Table 6).
There was a significant tendency towards higher levels
of risk in companies that involved workers and/or their
representatives. In contrast, assessments with lower levels of
risk tended to come from companies that engaged an external
consultant for implementing the phase.
Although the majority of companies stated they had
no difficulty in completing the checklist (57%), those that
did encounter some problem referred in particular to its
applicability to their business context for all three families of
stress indicators.
6.3. In-Depth Assessment Phase. Among the reasons to
implement the in-depth assessment phase, around 43% of
the companies wanted to analyze workers’ perceptions of
risks related to work-related stress, 33.8 % wanted to obtain
details of the preliminary assessment findings to define risk
more clearly, and 20.5% wanted to better identify the corrective measures to be put in place. Only 1.5% of companies
implemented this phase as a result of the ineffectiveness of
corrective measures taken following the preliminary assessment, a process required in order to comply with regulatory
requirements. However, detailed analysis did not bring to
light any direct link between the results of the preliminary
assessment and the reasons that prompted companies to
implement in-depth assessment.
In 56%, the use of further tools in addition to the Indicator
Tool offered in the INAIL method was confirmed. In 25.3%,
focus groups were formed for samples of employees, in
18.7% for detailed meetings and in 12.0% for semistructured
interviews.
Lastly, the interviews showed a high level of appreciation
(M 3.48, SD 0.854) regarding the comprehensiveness of the
results from the in-depth phase for clearly defining the risks
related to work-related stress.
6.4. Corrective Measures and Monitoring. Developing corrective measures and actions is a key step in this methodological
process. The conditions of risk that emerge from the previous phases must be managed by defining and implementing corrective or preventive measures and verifying their
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Table 4: Descriptive indicators related to the preliminary phase of
the INAIL’s methodology to assess and manage the risks related to
work-related stress (number of companies interviewed = 124).
Preliminary phase
Implemented
Yes
No

97.4%
2.6%
100.0%

Perceived usefulness
Mean (ranking 1–5)
Standard deviation

3.57
0.785
Involvement

Workers’ involvement
Yes
No

85.7%
14.3%
100.0%

Target of the strategy
Workers’ representatives for safety
Trade union representatives
All workers
A sample of workers
Way of involvement
Meetings
E-mail
Intranet alerts
Posts on the bulletin board
Brochure

7. Discussion
27.4%
1.0%
39.3%
32.3%
100.0%
65.3%
7.8%
5.4%
5.8%
15.7%
100.0%

Training
Specific training
Yes
No
Type of training
Traditional course
E-learning
Perceived usefulness of training
Mean (ranking 1–5)
Standard deviation
Identification of homogeneous
groups of workers
Use of ad hoc tools
Yes
No
Perceived usefulness of ad hoc tools
Mean (ranking 1–5)
Standard deviation

and 20.7%, resp.) corrective action or measures to prevent,
reduce, or eliminate conditions of psychosocial risks. Table 7
illustrates the action taken by the respondent companies,
based on the types classified in the European Framework
Agreement on work-related stress (2004).
As regards the companies’ perceptions of the usefulness of
the INAIL methodology, most of them reported they found it
useful in assessing and managing the risks related to workrelated stress (M 3.62, SD 0.771). Companies also reported
positive perceptions of the usefulness for the preliminary
phase (M 3.57, SD 0.785) and the use of ad hoc tools for
identifying the homogeneous groups (M 3.18, SD 0.724).
Lastly, the interviews indicated a high level of appreciation
of the exhaustiveness of the results gathered in the in-depth
phase for clearly defining the risks related to work-related
stress (M 3.48, SD 0.854).

73.8%
26.2%
100%
85.9%
14.1%
100.0%
3.50
0.741

74.4%
25.6%
100.0%
3.18
0.724

effectiveness, on the basis of risk assessment. The majority of
respondents had adopted or were currently adopting (51.6%

This study makes a process evaluation of interventions for
the assessment and management of risks related to workrelated stress, using a methodological path offered by INAIL
involving the investigation of (1) factors that contribute to
its effective implementation, (2) the impact of these factors
on changes in the level of risk, and (3) perceptions of the
usefulness of the methodological path and the assessment
phases.
In the follow-up interviews on a sample of companies that
followed the entire methodological path, several recurring
factors help explain the differences arising during the assessment phases.
In terms of the process, significant differences emerged in
the levels of risk resulting from the preliminary assessment
phase in companies that completed the preliminary phase,
which was the majority of the sample. There was a tendency
towards higher levels of risk compared to those that did
not complete this phase. Although it is clear that this result
must be interpreted with caution, given the small number of
companies not completing the preliminary phase, the ability
of a company to plan and manage the process from the
perspective of project management is recognized as one of the
features that is often associated with the success of interventions, in the context of work-related stress and wellbeing in
the workplace [24]. The methodological path offered strongly
recommends setting up a steering group for planning and
managing the preparatory work for actual implementation of
the intervention as well as for the involvement of the OSH
professionals.
It can be assumed that the differences in the tendency
towards risk depend partly on how accurately the assessment
is conducted from the initial stages. Crucial steps in the
process, such as identifying homogeneous groups of workers,
verifying internal skills, the involvement and participation of
workers, and their safety representatives, are completed during the preliminary phase. Therefore, thorough preparation
of the organisation for risk assessment and a participatory
approach probably make it easier to make the best use of the
tools and fully recognise any issues related to risk factors.
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Table 5: Descriptive indicators related to the preliminary assessment phase of the INAIL’s methodology to assess and manage the risks related
to work-related stress (number of companies interviewed = 124).
Preliminary assessment phase
Involvement
Personnel involved
Employer
Manager as employer’s delegate
Personnel assigned
Health and safety manager
Workers’ safety representatives
Health and safety workers assigned
Company physician
Workers
External consultant
Total
Workers’ involvement
In the information meetings
In planning the assessment
In the collection, analysis, and discussion of data from the checklist
In identifying corrective measures
Personnel completing the checklist
Employer
Manager as employer’s delegate
Health and safety manager
Company physician
Health and safety workers assigned
Workers’ safety representatives
Workers
Total
Problems in completing the checklist
Yes
No
Concerns that emerged
Type of concern in completing the checklist
Sentinel event
Content of statements not clear
Concerns about the application to different business contexts
Concerns about data availability
Work content factors
Content of statements not clear
Concerns about the application to different business contexts
Concerns about data availability
Work context factors
Content of statements not clear
Concerns about the application to different business contexts
Concerns about data availability

14.6%
8.2%
7.8%
18.9%
15.7%
4.3%
11.6%
13.8%
5.0%
100.0%
34.1%
15.2%
33.8%
16.9%
15.2%
11.1%
23.8%
10.7%
5.3%
18.1%
15.8%
100.0%
42.6%
57.4%
100.0%

37.7%
2.8%
37.3%
22.2%
100.0%
38.6%
12.0%
36.9%
12.4%
100.0%
36.1%
10.2%
40.3%
13.4%
100.0%
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Table 6: Comparison of the preliminary assessment for companies that involved workers or their safety representative and for those that
engaged external consultants.

Workers involved
Yes
No
Consultants engaged
Yes
No

M

SD

𝜒2

Shapiro-Wilk 𝑝

ANOVA

𝑡-est

Kruskal-Wallis

1.34
1.16

0.513
0.374

3.941 (0.139)

0.000
0.000

0.047

0.014

0.05

1.22
1.35

0.450
0.517

4.101 (0.129)

0.000
0.000

0.053

0.038

0.04

Table 7: Descriptive indicators relating to the corrective measures and monitoring phase of the INAIL’s methodology to assess and manage
the risks related to work-related stress (number of companies interviewed = 124).
Corrective measures and monitoring
Implementation of interventions
Yes
No
In implementation
After which phase the interventions were implemented
Preliminary assessment
In-depth assessment
Both of these
Type of measure
Organizational
Communication
Training
Procedural
Technical
Time from the last assessment
From 1 to 6 months
From 6 to 12 months
Over 12 months
Monitoring plan
Yes
No
Method for implementing the monitoring plan
Periodic monitoring of sentinel events
Periodic monitoring of workers’ perceptions
Other ways for assessing the effectiveness of the measures

Internal skills and expertise are another primary aspect
of the process, acknowledged in the literature [27]. The
majority of companies that completed the preliminary phase
considered it necessary to provide specific training on this
issue, probably to compensate for a lack of internal expertise.
In most cases, this was perceived as extremely useful for
completing the process of risk assessment and management.
In some cases, this lack was compensated by engaging an
external consultant, although the INAIL methodology was
developed with a view to ensuring that companies could
use it autonomously. There appeared to be a tendency
towards assessments with lower risk during the preliminary
assessment phase in the companies that engaged external

51.6%
20.7%
20.7%
9.8%
20.7%
69.5%
100.0%
20.3%
19.3%
19.5%
24.5%
16.4%
19.3%
42.9%
37.9%
61.4%
38.6%
21.9%
41.8%
36.3%

consultants. Therefore, in future, it would be interesting to
analyse the impact of external professionals on the assessment
process and its outcomes; for example, the types of professionals involved (psychologists, physicians, employment
consultants, etc.) and the support methods offered in the
steering group could be investigated.
As noted in previous studies [21, 26] and in the indications
of the Permanent Consultative Commission regarding the
minimum legal requirements for assessing and managing the
risks related to work-related stress, the direct participation of
workers and/or their representatives is considered decisive in
implementing this type of intervention. The companies interviewed attributed substantial importance to the participation
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of employees and generally included as many as possible
right from the early phases of the process, using a strategy
of communication and updating. The study findings confirm
its importance, indicating a tendency to lower levels of risk
in cases where this participation was lacking, particularly
in essential steps such as completing the checklist. In this
case, it can also be assumed that the greater the participation
of workers in the preliminary assessment phase, the more
accurate the information on working conditions. In any case,
the majority of companies appear to recognise the role of
employees in assessing this risk, as they are a valuable source
of information about work context and work content.
The findings of the in-depth assessment confirmed this,
regardless of the results from the previous phase, with the
main aim of analysing workers’ perceptions related to organisational risk factors. Most of companies reported low risks
related to work-related stress in the preliminary assessment
findings. This already indicates a willingness to establish the
presence of risk in the most comprehensive manner possible
in order to plan any necessary targeted and preventive
measures. In this regard, the majority of companies had
adopted or were adopting corrective measures to prevent or
reduce work-related stress risks, as well as a monitoring plan.
The tools offered appear to provide full information and
indications for identifying the different types of intervention,
in compliance with the requirements of the European Framework Agreement. However, a limiting factor in this study is
the lack of data, in this first phase, on the actual methods used
to manage risk, as well as verification of the effectiveness of
corrective measures because of the impossibility of following
the process step by step in an observational way. This lack of
data also reflects a scarcity of specific information about the
context in which each company developed the intervention
for assessing and managing work-related stress risks, according to the literature on process intervention evaluation [29,
30]. To address this, case studies are now under way in specific
contexts (e.g., social and health care, public administration,
and small and medium enterprises) designed to analyse in
detail the applicability of the methodological path, using the
support provided to the steering group throughout all the
steps.
The main issue related to content concerns the applicability of the checklist to different business contexts. The
proposed checklist was developed as a tool that could be used
across a range of different contexts to identify risk factors.
Ongoing studies have, in actual fact, brought to light significant differences between the levels of risk emerging from
the use of the checklist and the Indicator Tool [31]. During
the in-depth assessment phase, additional tools can still be
used alongside the Indicator Tool, such as focus groups,
which are useful for obtaining more detailed information,
as the results show. The majority of the sample considered
the tools offered during this phase exhaustive enough to
clearly define risk. This confirms the need for a bottom-up
type of methodological approach [18] where workers must
be involved to successfully identify risk and the relative
measures for improvement.
To further develop the methodology, we are now running
studies on the contextualisation and adaptability to specific
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occupational features and needs. As part of a project funded
by the Ministry of Health, additional tools will be developed,
specifically tailored on the basis of companies’ characteristics
to take account of their sector and size.
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