
Aligning Perspectives on Health, Safety and Well-Being

Johannes Siegrist
Morten Wahrendorf    Editors 

Work Stress 
and Health in 
a Globalized 
Economy
The Model of Effort-Reward Imbalance



   Aligning Perspectives on Health, Safety 
and Well-Being  

          Series editors 
   Stavroula     Leka   ,   Institute of Work, Health & Organization , 

 University of Nottingham ,   Nottingham  ,   United Kingdom   
   Aditya     Jain   ,   Jubilee Campus ,  Nottingham University Business School , 

  Nottingham  ,   United Kingdom   
   Gerard     Zwetsloot   ,   University of Nottingham ,  TNO Innovation for Life , 

  Hoofddorp    ,   Noord-Holland ,  The Netherlands   



   Raising awareness of the interdisciplinary and complementary relationship of 
different research perspectives on health, safety and well-being is the main aim of 
the book series Aligning Perspectives on Health, Safety and Well-being. Combined 
research approaches on health, safety and well-being are becoming more and more 
popular in several research disciplines across and between the social, behavioural 
and medical sciences. Therefore, Aligning Perspectives on Health, Safety and Well- 
being stimulates the publication of interdisciplinary approaches to the promotion of 
health, safety and well-being. Recognizing a need within societies and workplaces 
for more integrated approaches to problem solving, the series caters to the notion 
that most innovation stems from combining knowledge and research results from 
related but so far separated areas. Volumes will be edited by expert authors and 
editors and will contain contributions from different disciplines. All authors, and 
especially volume editors are encouraged to engage in developing more robust 
theoretical models that can be applied in actual practice and lead to policy 
development. Editorial Board: Professor Johannes Siegrist, University of Düsseldorf, 
Germany Professor Peter Chen, University of South Australia Professor Katherine 
Lippel, University of Ottawa, Canada Professor Nicholas Ashford, MIT, USA, 
Dr Steve Sauter, NIOSH, USA, Dr Peter Hasle, Aalborg University, Denmark 

 More information about this series at   http://www.springer.com/series/10757       

http://www.springer.com/series/10757


       Johannes   Siegrist    •      Morten   Wahrendorf    
 Editors 

 Work Stress and Health 
in a Globalized Economy 
 The Model of Effort-Reward Imbalance                        



 ISSN 2213-0497       ISSN 2213-0470 (electronic) 
 Aligning Perspectives on Health, Safety and Well-Being 
 ISBN 978-3-319-32935-2      ISBN 978-3-319-32937-6 (eBook) 
 DOI 10.1007/978-3-319-32937-6 

 Library of Congress Control Number: 2016944610 

 © Springer International Publishing Switzerland   2016 
 This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of 
the material is concerned, specifi cally the rights of translation, reprinting, reuse of illustrations, recitation, 
broadcasting, reproduction on microfi lms or in any other physical way, and transmission or information 
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology 
now known or hereafter developed. 
 The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication 
does not imply, even in the absence of a specifi c statement, that such names are exempt from the relevant 
protective laws and regulations and therefore free for general use. 
 The publisher, the authors and the editors are safe to assume that the advice and information in this book 
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the 
editors give a warranty, express or implied, with respect to the material contained herein or for any errors 
or omissions that may have been made. 

 Printed on acid-free paper 

 This Springer imprint is published by Springer Nature
The registered company is Springer International Publishing AG Switzerland 

 Editors 
   Johannes   Siegrist   
  Life Science Center 
 University of Düsseldorf 
  Düsseldorf ,  Germany   

   Morten   Wahrendorf   
  Institute for Medical Sociology 
 University of Düsseldorf 
  Düsseldorf ,  Germany   



v

   Foreword   

 “ More and better jobs. ”. This is a corner-stone in the European Union strategy for 
sustainable development of living and working conditions for its 508 million inhab-
itants. My own 60 years of research, teaching, and lobbying in this area, through 
countless conferences, speeches, publications, and discussions with cabinet minis-
ters and parliamentarians, and my long-term collaboration with several of the United 
Nations’ specialized agencies have taught me that there is a very wide gap between 
the establishment of scientifi c knowledge and its translation into political action. 
And there is an even wider gap between such policies and their actual implementa-
tion by central and local government and all levels of management in trade and 
industry. 

 At the beginning of my endeavors in the mid-50s, none of the major stress-and- 
health related theoretical models did exist – neither Karasek’s, Theorell’s and 
Johnson’s “demand-control-support,” Siegrist’s “Effort-Reward-Imbalance” nor 
Marmot’s “Social Gradient/Unfairness” models. Today, they do exist, are utilized 
worldwide, and have been the basis for the production of solid evidence concerning 
a wide variety of pathogenic (and some salutogenic) situational causes and health 
effects caused or triggered by our living and working conditions, and our ways to 
cope with them. 

 Still, work stress and its direct and indirect pathogenic effects prevail, are 
endemic and probably even getting worse, as shown in this highly important volume 
with contributions from leading scientists from all over the world. 

 Why is this so? The answer can probably be summarized in three quotes:

     “ Simplify as much as possible  –  but not more !” High-level politicians, managers, and 
administrators are usually very reluctant to read and digest thick volumes of scientifi c 
treatises. They usually prefer one-page memos. But such oversimplifi cations (cf Albert 
Einstein) do not fi t attempts to solve highly complex societal, occupational and/or 
health problems, and their interrelationships.  

  “ It is not enough to know  –  you also have to apply. It is not enough to wish  –  you also have 
to act .” This was said by Johann Wolfgang von Goethe some 150 years ago, and it has 
remained valid ever since. In addition, our analyses and subsequent actions should not 
be based on tunnel vision or silo thinking but need to be comprehensive, integrative, and 
sustainable.  
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  “ If I have seen further than others ,  it is by standing upon the shoulders of giants .” Scientifi c 
knowledge can never become complete and fi nal, partly because knowledge never stops 
developing, and partly because the world is changing ever more rapidly. Globalization, 
urbanization, technological innovations, job instability, intensifi cation of work, female 
participation in the labor force, the greying of the population, and a rapid increase in 
expectations – every one of these processes, and particularly any combination of these – 
create completely new challenges that need to be met.    

   When discussing the above, we tend to forget that most of the universal human 
rights are out of reach for the great majority of the world’s population. Billions live 
under conditions of corruption, tax evasion, fraud, and exploitation – and resulting 
poverty, homelessness, morbidity, and premature mortality, which in turn makes 
their lives “solitary, poor, brutish, nasty and short,” to quote Hobbes’ description 
from 1651. 

 One contribution to improving their level of living, health, and wellbeing could 
be to introduce compulsory education of  critical ethical thinking in all higher edu-
cation , enable future decision makers to analyze major challenges, conduct multi- 
disciplinary impact assessments, and subsequently base their decisions on the 
outcome of such analyzes. 

 Professor Johannes Siegrist and Dr Morten Wahrendorf have achieved a real tour 
de force in writing and compiling this extremely important book that is mainly 
focused on “effort-reward imbalance”, a theoretical approach with particular sig-
nifi cance for work and health in a globalized economy. This book should be com-
pulsory reading not only for occupational and environmental health scientists and 
practitioners but also for managers and trade union representatives, and for interna-
tional, national and local political decision makers. It is a treasure chest of highly 
useful, inspiring and relevant information for enlightened, humane, and cost- 
effective decision making.  

  Sigtuna, Sweden     Lennart     Levi   
  January, 2016 

Foreword
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  Pref ace   

 Work is a core activity in society with far-reaching impact on people’s health and 
wellbeing. Substantial changes of work and employment in recent past, not least 
with the advent of economic globalization, prompted scientists to deal with these 
changes by developing innovative conceptual approaches and by testing them in 
newly established empirical investigations. This book is devoted to one such inno-
vative approach termed “Effort-Reward Imbalance,”, and to the review of scientifi c 
evidence on its contribution towards explaining the health effects of stressful expe-
rience at work. Research on this theoretical model started more than two decades 
ago within a small team and has meanwhile attracted the interest of a broad interna-
tional research community. As the results of this rapidly expanding research are 
scattered in a variety of scientifi c journals, we thought it is time to collect a substan-
tial part of them in a volume, even more so as the available evidence continues to 
inform stakeholders from different parts who are devoted to the development of 
health-promoting working and employment conditions. 

 The book is organized in fi ve sets of chapters. The fi rst group of chapters deals 
with theory, measurement, and two overarching research perspectives. It begins 
with a chapter by Siegrist describing the effort-reward imbalance (ERI) model and 
is followed by a critical assessment of the model’s measurement, written by 
Montano, Li, and Siegrist. Wahrendorf and Chandola then explore a major recent 
research perspective, life course analysis, illustrating how the experience of work 
stress is embedded in larger employment trajectories. The other overarching research 
perspective concerns social inequalities in health. Dragano and Wahrendorf demon-
strate the importance of work in explaining these inequalities and discuss what the 
different components of the ERI model contribute to this explanation. 

 In the second part, three chapters review essential scientifi c evidence obtained 
from epidemiological and experimental investigations that were conducted, to a 
large extent, in European countries. Kivimäki and Siegrist tie together fi ndings from 
different research streams dealing with work stress and cardiovascular disease. 
Among others, their chapter documents the usefulness of distinct proxy measures in 
the absence of original scales measuring the ERI model. The role of work stress in 
explaining the other major type of stress-related diseases, affective disorders, is 
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analyzed in a scholarly review by Rugulies, Aust, and Madsen. Their conclusion 
based on prospective cohort studies asserts that reward frustration at work has a 
signifi cant impact on the development of depressive disorders. 

 The demonstration of potential psychobiologic pathways linking exposure at 
work with disease development defi nes a major scientifi c challenge in this fi eld. In 
their chapter, Bellingrath and Kudielka provide a comprehensive, carefully elabo-
rated review of respective research fi ndings related to the ERI model. 

 As pointed out in the title of this book, stressful work has become a widespread 
concern in a globalized economy. It is therefore of interest to see to what extent this 
development is reliably captured by core notions of effort-reward theory. The third 
set of chapters deals with this task by discussing research fi ndings from four differ-
ent regions of the world. Tsutsumi, a pioneer of ERI research beyond western soci-
eties, discusses relevant respective scientifi c developments in Japan. Then Owen, 
Bailey, and Dollard demonstrate how ERI theory can be fruitfully extended using 
the notion of psychosocial safety climate. Their research is based on extensive data 
from Australia. China is one of the countries that will essentially shape the world’s 
future. Therefore, research on work stress and health in China, as convincingly 
reviewed by Li, deserves special attention. Readers may learn that the author him-
self made signifi cant contributions to this development. The book’s part on eco-
nomic globalization is concluded by a chapter by Gomez Ortiz and Juarez-Garcia 
who discuss more recent research developments on the topic in Latin America. 

 In the fourth section, two chapters are devoted to extensions of ERI theory 
beyond the scope of paid work. According to one line of epistemological reasoning, 
the quality of a theory is contingent on its capacity to explain a wide range of phe-
nomena by a restricted set of elements. Siegrist and Wahrendorf explore to what 
extent the notion of failed reciprocity in non-monetary types of costly transactions 
is useful in explaining reduced health and wellbeing. More specifi cally, they illus-
trate the case of volunteering and informal caring. More recently, the model has 
been applied to school work of young students. A more thoroughly developed 
extension concerns household and family work. In their chapter, Sperlich and Geyer 
were the fi rst to analyze these associations with health and summarize the current 
state knowledge. 

 The fi nal group of chapters deals with interventions and policy implications of 
this research. Theorell, one of the founders of modern occupational stress research, 
explores the signifi cance of three core notions, reward, fl ow, and control, for human 
wellbeing as well as their contribution to guide and enrich stress prevention pro-
grams at work, and specifi cally leadership training. A core chapter of this fi nal part 
is devoted to the translation of scientifi c knowledge to practice, in particular to the 
design of health-promoting workplace interventions. The Canadian research team 
of Brisson, Guilbert-Ouimet, Trudel, and Vézina, who performed path-breaking 
studies in this fi eld, summarize available evidence and set out recommendations for 
future intervention research. The last chapter broadens the perspective of analysis 
by addressing the contribution of national and international labor and social policies 
to the development of healthy work. Marmot, who has inspired and infl uenced pol-
icy through his scientifi c distinction more than anyone else in this fi eld, discusses 
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together with Siegrist implications of current work stress research for the develop-
ment and implementation of globally sustainable improvements of healthy work, 
with a special focus on the promises of effort-reward theory. 

 Although this comprehensive account of a theoretical model and its multiple 
applications in research and policy may give the impression that this work has come 
to an end, quite the opposite is the case. Each chapter points to open issues and new 
questions, and there is an urgent need to refi ne, revise, and update the current state 
of the art. Thus, this book may be instrumental in supporting researchers in their 
efforts towards moving the fi eld to next steps of signifi cant scientifi c progress and 
practical impact.  

  Düsseldorf, Germany     Johannes     Siegrist    
     Morten     Wahrendorf     

Preface
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    Chapter 1   
 A Theoretical Model in the Context 
of Economic Globalization                     

     Johannes     Siegrist    

1.1          Work and Employment in the Era of Economic 
Globalization 

 The industrial revolution originating in some European countries in the late eigh-
teenth and early nineteenth century, in combination with radical political and soci-
etal changes initiated by the French revolution and the independence of the United 
States of America, are considered decisive turning points in modern human history 
(Hobsbawm  1968 ). Economic growth, technological progress, and a substantial 
transformation of the workforce were achieved, fuelled by core forces of the market 
economy. Later on, the development of welfare state policies within emerging 
democracies, including legislation protecting workers’ safety and health, and a 
broadened access to education and skill development conducive to technological 
advances contributed to unprecedented productivity, rise in living standards, life 
expectancy, and societal progress. Yet, trans-national wars and economic crises 
acted as destructive forces in the development of ‘industrialized’ societies over the 
past 100 years. Moreover, during this period signifi cant changes in the nature of 
work and employment occurred. Mass production was transformed by the advent of 
automation and, more recently, by pioneering developments of information and 
communication technology. Service occupations and professions, and administra-
tive jobs continued to expand, shifting the workforce of high income countries from 
a manufacturing-based industrial towards an information-based economy (Piore 
and Sabel  1984 ). Alongside these developments the composition of the labour force 
became more diverse, with an increase of older workers, working women, and 
immigrant workers. Employment relations also changed signifi cantly as fl exible job 
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 e-mail: Johannes.siegrist@med.uni-duesseldorf.de  

mailto:Johannes.siegrist@med.uni-duesseldorf.de


4

arrangements largely replaced previously dominating standard contracts with more 
stability and long-term career prospects. 

 It is generally agreed that a process termed  ‘economic (or neo-liberal) globaliza-
tion’  became visible during the 1970s and 1980s in leading economies of high 
income countries, impacting progressively the world’s remaining economies. 
Distinct from previous trans-national developments of economic, social and cultural 
exchange and interdependence contemporary globalization is characterized by the 
fact that free market principles in conjunction with ground-breaking innovations in 
information and communication technology spread over the world, stimulating 
large fl ows of transnational capital, trade, and workforce. This  fl ow of capital, trade, 
and labor force  was, and continues to be, promoted by the creation of international 
institutions, such as the International Monetary Fund, the World Trade Organization, 
and the World Bank, as well as by intergovernmental trade liberalization resulting 
from the deregulation of national fi nancial markets. The deregulation was initiated 
in an era of economic recession, guided by neo-liberal principles recommending an 
end to fi xed currency exchange rates, a private sector growth at the expense of the 
public sector, and a weakening of national legislation, welfare state and social poli-
cies in conjunction with reduced governmental spending (Labonte  2015 ). 

 The expansion of fi nancial markets operating worldwide with risky capital 
exchanges, and the growing power of transnational corporations originating essen-
tially from the three regions of United States of America, North-Western Europe, 
and Japan most pervasively characterize the current state of economic globalization. 
Proponents of this development claim that the creation of new jobs in developing 
countries and the concomitant global economic growth decrease poverty, improve 
living conditions including health, and result in strengthening international human 
rights in less developed parts of the world (Sachs  2005 ). At the same time, the ‘fl ex-
ible accumulation’ of capitalist production alongside a ‘spacial restructuring’ of 
work on a global scale promotes large income inequalities between and within 
countries and results in  signifi cant changes  of  employment relations  and  working 
conditions  in economically developed parts of the world (Kalleberg  2009 ). 
Importantly, a transnational labor market results from the ‘spacialization’ of produc-
tion and workforce, aggravated by the entry of millions of working people from 
China, India, and the former Soviet bloc countries into the global labor pool. With a 
resulting growth in economic competition and increased pressures for cost- 
containment, large parts of the workforce in high income countries are experiencing 
an increase of their workload and work intensity.  High work pressure  often goes 
along with higher  job instability and insecurity , with adverse long-term effects on 
health and wellbeing (Gallie  2013 ) (see below). 

 Several determinants of heightened uncertainty of one’s job in the context of 
economic globalization were identifi ed. First, with growing pressure on return on 
investment employers aimed at reducing labor costs, specifi cally by implementing 
distinct  restructuring strategies . These strategies are known as off-shoring, down-
sizing, and outsourcing. As a result, layoffs, forced occupational mobility and invol-
untary part-time employment became more frequent (Cooper et al.  2012 ). Second, 
supported by technological advances and economic constraints, job arrangements 
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and employment contracts became more fl exible. A  rise in non-standard work 
arrangements  has been observed, such as temporary agency-based work, part-time 
work, fi xed term contingent work, and independent contracting. As a consequence, 
“the standard employment relationship, in which workers were assumed to work 
full-time for a particular employer at the employer’s place of work…was eroding… 
which led to a growth in precarious work and transformations in the nature of the 
employment relationship” (Kalleberg  2009 , p. 3). Although the notion of precarious 
work includes disadvantaged conditions such as lack of control of one’s job envi-
ronment and task, lack of alternative job opportunities and poor pay, job insecurity 
is probably its most eminent, most frequent feature. Insecure jobs are now increas-
ingly spreading from the secondary labor market to considerable parts of the pri-
mary labor market, where they affect higher qualifi ed employees and some 
professional groups as well. As a consequence, a growth in perceived job insecurity 
and of nonstandard fl exible work arrangements has been observed among several 
workforces in advanced societies (Gallie  2013 ; Quinlan et al.  2001 ). Third, neo- 
liberal market forces resulted in a  weakening of legal regulations  incorporated in 
national social and labor policies, thus reducing workers’ opportunities of experi-
encing employment stability and fair retirement benefi ts. The chances of preventing 
this risk-enhancing process were critically reduced by a global decline in union 
membership and a reduced power of workers’ collective voice of defending their 
rights (Moutsatos  2009 ). 

 In conclusion, signifi cant changes in the nature of work and employment 
occurred during the past several decades that can briefl y be summarized at three 
levels. First, with the advent of new technologies and new societal demands employ-
ment sectors in high income countries shifted from industrial mass and lean produc-
tion towards service delivery and information/communication technology-driven 
jobs. Although physically strenuous work and exposure to main occupational haz-
ards of industrial production continue to pose serious challenges to workers’ health 
and safety, the  threats of a health-adverse psychosocial work environment  are 
becoming more widespread and more visible with this shift, and they contribute to 
a growing burden of work-related diseases. Second, as a consequence of different 
drivers, mainstream employment relations and job trajectories with long-standing 
continuity and security were increasingly replaced by more fl exible arrangements, 
including mobility, retraining, de-standardization of employment contracts, and 
growth of job insecurity. In part, these developments were supported by demo-
graphic changes in the composition of workforces, in particular by an aging popula-
tion, an increasing participation of women in the labor market, and a diversifi cation 
of working people in terms of cultural background and training. Third, with the 
advent of economic globalization, growing competition between transnational com-
panies and the constraints of fi nancial markets resulted in a sizeable increase of 
work pressure in many employment sectors in high income countries. At the same 
time, job stability and promotion prospects decreased – and continue to decrease – 
not only in the periphery of labor markets, but increasingly in its well-trained cen-
tral segments.  
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1.2     The Role of Psychosocial Stress at Work 

 As was mentioned, the spectrum of occupational exposures with potential impact on 
health has changed rather markedly during this transformation. While traditional 
hazards still prevail in certain sectors of the labour market, the majority of employed 
people are now confronted with a variety of mental and emotional demands, threats 
or confl icts rather than with toxic substances and environments. There has been a 
general recognition that the importance of work for health goes beyond traditional 
occupational diseases. Moreover, the established approach of occupational medi-
cine with its focus on occupational toxicology, noise, temperature and similar con-
ditions needs to be extended to include a wide spectrum of work-related stressors 
that affect working people’s perceptions, cognitions, emotions, and motivations. To 
this end, theoretical and methodological knowledge from social and behavioural 
sciences, specifi cally from psychology and sociology is required that complements 
the knowledge obtained from basic sciences, such as physics, chemistry, and biol-
ogy. The  stress paradigm  offers a most promising approach to deal with this major 
challenge of modern, current occupational health research. 

 The notion of ‘stress’ as a scientifi cally useful term differs from its widespread 
popular use in everyday language in important ways. Stress defi nes a reaction to a 
challenge (stressor) from the external world or from within the organism that inter-
rupts or threatens the usual behaviour and normal functioning of a person and that 
requires specifi c efforts to meet the challenge. These efforts are termed  ‘coping’  and 
include personal competencies and capabilities as well as interpersonal, socio- 
environmental support. Stressors can occur in the natural and built environment as 
well as in the social environments where people live and work, either as acute, 
unexpected events (e.g. earthquake, fi re, terrorist attack) or as chronic, recurrent 
threats (e.g. drought, starvation, long-term unemployment). In terms of frequency, 
duration, and impact on health major chronic stressors originating from the social 
environment deserve primary attention (Weiner  1992 ). Adverse psychosocial work 
environments are one such type of chronic social stressors. 

 A second difference between everyday and scientifi c notions of stress concerns 
the distinction of several dimensions of a person’s response to a stressor. In scien-
tifi c terms, the following dimensions are distinguished: the cognitive, the affective 
or emotional, the physiological, and the behavioural response. At the cognitive 
level, a challenge is appraised according to its degree of threat or harm. This 
appraisal is paralleled – or sometimes preceded – by negative or positive affective 
responses, where the experience of threat goes along with intense negative emotions 
of anger, irritation, or anxiety. At the physiological level,  stress reactions  activate 
the autonomic nervous system and the organism’s innate stress axes. The primary 
biological systems activated during stress are the hypothalamic-pituitary- adrenal 
(HPA) and sympatho-adrenomedullary axes (Steptoe and Kivimäki  2012 ). The 
long-term consequences of sustained activation of stress axes, mediated by endo-
crine, immune, and autonomic nervous system responses, trigger a state of  ‘allo-
static load’  within distinct organ systems, resulting in the development of manifest 
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diseases (McEwen  2007 ; see Chaps.   5    ,   6    , and   7    ). At the behavioural level, stress 
responses in terms of evolutionary old patterns of fi ght or fl ight are often prevented 
in modern societies by mechanisms of social control, thereby intensifying the physi-
ological reactions (Elias  1997 ). 

 How can we defi ne those critical aspects of adverse psychosocial work environ-
ments that act as chronic social stressors, thereby affecting the working persons’ 
health and wellbeing? Given the complexities and variations of multiple modern 
work environments and employment conditions there is a need to reduce this com-
plexity by selectively focusing on distinct components that are assumed to produce 
tangible effects on workers’ health. To this end, a  theoretical model  is needed. A 
theoretical model offers at least three advantages. First, it proposes an analytical 
focus by identifying a general principle that is expected to explain the associations 
between stressful aspects of work and the working people’s health. Proposing a 
theoretical model is a creative intellectual activity and, at the same time, a risky 
endeavour, as an empirical test of its predictions may fail. Once a theoretical model 
has been measured by a standardised assessment approach, cumulative empirical 
evidence on its explanatory contributions can be achieved, through recurrent testing 
in epidemiological and experimental studies. As a third advantage of a theoretical 
model resulting from this second gain,  successful explanations or predictions  
derived from the model can be used to  guide actions  that aim at improving work and 
employment settings and reducing the burden of work-related disorders. 

 As mentioned, every theoretical model is inherently limited due its selective ana-
lytical focus. Therefore, there may always be a trade-off in applying a model 
between the limitations resulting from its selective analytical focus and the desire to 
understand the richness and complexity of the real world. Several decades of 
research along these lines resulted in the proposition and test of a  variety of theoreti-
cal models  of a psychosocial work environment with relevance to health (for review 
e.g. Cartwright and Cooper  2009 ). Some of these models received prominence in 
terms of their diffusion across the research community and in terms of their contri-
bution towards explaining working people’s health and wellbeing. Among them, in 
a historical perspective, the following approaches are noteworthy: ‘person- 
environment fi t’ (French et al.  1982 ; Edwards et al.  1998 ), ‘demand-.control’ 
(Karasek  1979 ; Karasek and Theorell  1990 ), ‘effort-reward imbalance’ (Siegrist 
 1996 ), ‘organizational injustice’ (Greenberg and Cohen  1982 ; Elovainio et al.  2002 ), 
and ‘job demands-resources’ (Demerouti et al.  2001 ). 

 While a more detailed description of these models is given below, it is probably 
accurate to observe that each concept was developed in a specifi c  socio-cultural and 
socio-economic context.  For instance,  ‘person-environment’  addresses the role of 
individual perceptions and coping efforts in adapting to job environments, with a 
major interest in achieving optimal correspondence between persons’ abilities and 
environmental demands and supplies. This important extension of previous uni- 
dimensional approaches nevertheless puts more weight on individual adaptation to 
given work environments than on changing environments (Karasek and Theorell 
 1990 , p. 95). This is well understandable given the major scientifi c input from 
important psychological advances in personality and organizational behaviour 
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research during that time. As a result, improving recruitment, selection, and training 
of persons entering the labour market seems to be a primary practical application of 
this model’s insights (Edwards et al.  1998 , p. 58). It may be of interest to note that 
this concept originated in the context of a booming industrial labour market and 
sustained economic growth in the United States in the 1960s and 1970s, directing 
attention to workers’ job satisfaction, such as qualifi cation, career advancement, or 
working climate rather than to issues of job insecurity or job loss, forced occupa-
tional mobility, or poor salary. To some extent, the same holds true for the concept 
of  organizational injustice  which places its main emphasis on fair procedures of 
treating employees, of appropriated leadership behaviour, and of improved fl ows of 
information and communication within organizations. Embedded in emerging sci-
entifi c developments of organizational and occupational psychology and manage-
ment sciences in the 1970s in the United States and Europe, it disregarded broader 
labour market developments. 

 Different from these traditions, the  demand-control  model is rooted in a socio-
logical approach focusing on characteristics of job task structures and features. It 
gives rise to organizational change in terms of job redesign, and it aims at strength-
ening workers’ control over their job tasks, stimulating job enrichment and skill 
development. The model has been – and continues to be – important for improving 
trade unions’ efforts towards a democratization of work organization and the man-
agement of enterprises, and it has even far-reaching implications of challenging the 
utilitarian approach towards material production and economic growth (Karasek 
and Theorell  1990 ). Despite these merits of representing a broad spectrum of scien-
tifi c scholarship, including the discussion of personality factors in the work process, 
the model, in its measurement approach, must be considered a ‘black box’ concept 
analysing distinct combinations of features of job tasks and, with respect to the 
addition of the dimension of social support at work, of its immediate social environ-
ment. Importantly, the authors confi rm their unique focus on job tasks in their basic 
critique of Taylor’s infl uential principles of work organization, claiming that “the 
three major oversights in Taylor’s prescription for job design related to psychologi-
cal demands, control, and social support” (Karasek and Theorell  1990 , p. 24). As 
such, the demand-control-support model still heavily relies on a stage of economic 
development where industrial production with inherent forms of division of labour 
plays a core role, and where employees are performing their work in the frame of 
hierarchically structured organizations. 

  ‘Effort-reward imbalance’  has been proposed as a complementary model of psy-
chosocial stress at work that addresses more recent economic developments by 
focussing on the employment contract as the core element of employment relations, 
rather than on job task features. With the consequences of economic globalization 
described above, the nature and quality of employment contracts gained renewed 
prominence, given a growth of insecure and precarious work, short-term contracts, 
and new forms of fl exible employment arrangements. Moreover, with associated 
developments of information and communication technologies and automation, 
temporal and spatial constraints of performing work within traditional organiza-
tional frames of enterprises were diminished, while the employment contract 
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 continues to be of key importance in new forms of work arrangements, such as 
home-based or other forms of distant work, independent contracting, and in a vari-
ety of service job conditions. The next section describes this model in more detail.  

1.3     The Model of Effort-Reward Imbalance at Work 

 This theoretical concept is concerned with stressful features of the employment or 
work contract. It was developed by this author and his group with a selective focus 
on the notion of  social reciprocity in costly transactions  (Siegrist  1996 ). Social reci-
procity has been identifi ed as a fundamental, evolutionary stable principle of col-
laborative human exchange (Gouldner  1960 ). According to this principle, any costly 
transaction provided by person A to person B that has some utility to B is expected 
to be returned by person B to A. Exchange expectancy does not implicate full iden-
tity of the service in return, but it is essential that this activity meets some agreed- 
upon standard of equivalence. Failed reciprocity results from situations where 
service in return is either denied or does not meet the agreed-upon level of equiva-
lence. To secure equivalence of return in crucial types of costly transactions, social 
contracts have been established as a universal societal institution. The  work contract  
(or contract of employment) is one such type where efforts are expected to be deliv-
ered by employees in exchange for rewards provided by the employer.  Three basic 
types of rewards  are transmitted in this case: salary or wage (fi nancial reward), 
career promotion or job security (status-related reward), and esteem or recognition 
(socio-emotional reward). Importantly, contracts of employment do not specify 
efforts and rewards in all details, but provide some room of fl exibility and 
adaptation. 

 The model of effort-reward imbalance at work asserts that  lack of reciprocity  in 
terms of  high cost  spent and  low gain  received in turn occurs frequently under spe-
cifi c conditions.  ‘Dependency’  is one such condition, defi ned by situations where 
workers have no alternative choice in the labour market. For instance, unskilled or 
semi-skilled workers, elderly employees, or those with restricted mobility or 
reduced work ability may be susceptible to unfair contractual transaction as the 
incentives of paying non-equitable rewards are high for employers, while the risks 
of rejecting this transaction by employees are low, due to the fact that they have no 
alternative choice. ‘Dependency’ is relatively frequent in modern economies with a 
globalized labour market (see above). While this labour market offers jobs with 
good quality to better qualifi ed parts of the workforce it confronts less skilled or 
otherwise disadvantaged parts with job instability or job loss due to mergers, organ-
isational downsizing, rapid technological change, and growing economic competi-
tion. In times of economic globalization, forced competition equally occurs among 
better qualifi ed parts of the work force, and among them, a second condition of 
failed reciprocity at work, termed  ‘strategic choice’ , may matter. Here, people 
accept the experience of ‘high cost/low gain’ in their employment for a certain time, 
often without being forced to do so, because they tend to improve their chances of 
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career promotion and related rewards at a later stage. This pattern is frequently 
observed in early stages of professional careers and in jobs characterized by heavy 
competition. As anticipatory investments are made on the basis of insecure return 
expectancy, the risk of failed success after long-lasting efforts is considerable. 

 The notion of effort at work implies both an extrinsic demand to which the work-
ing person responds as well as a subjective motivation to match the demand. In most 
instances, matching the demands is part of the control structures established in orga-
nizations, thus leaving little room for variations of subjective motivation. Yet, 
demands are likely to be exceeded in situations of strong informal pressure exerted 
by a competing work team (e.g. group piece work). Similarly, demands are likely to 
be exceeded if people are characterized by a motivational pattern of excessive work- 
related  ‘over-commitment’ . Consciously or unconsciously, they may strive towards 
continuously high achievement because of their underlying need for approval and 
esteem at work. This motivation contributes to ‘high cost/low gain’ experience at 
work even in the absence of extrinsic pressure. 

 To summarize, the model of effort-reward imbalance at work maintains that 
failed contractual reciprocity in terms of high cost and low gain is often experienced 
by people who have no alternative choice in the labour market, by those exposed to 
heavy job competition, and by those who are overcommitted to their work. As these 
conditions are expected to occur across different sectors of employment, in a variety 
of jobs and in different socio-economic and socio-cultural contexts the model’s 
claim may be relevant for working populations in several parts of the world, but 
specifi cally in labour markets in times of a globalized economy. 

 In a sociological perspective, the model stresses the  core social role of paid work  
in adult life, and it considers the powerful effects of socio-structural inequalities on 
status acquisition and status control as elaborated by the classical work of Robert 
K. Merton ( 1968 ). According to Merton, socio-structural conditions act as external 
constraints against individual choices where the chances of realizing a desired goal 
depend on the person’s location in the vertical social structure. The vertical social 
structure distinguishes status positions according to access to core resources, such 
as authority, power, infl uence and prestige. Therefore, the social opportunity struc-
ture in general, and the opportunity structure of the labour market more specifi cally, 
affect people’s unequal life chances, including the quality of work and related 
rewards. Being confi ned to jobs defi ned by high cost and low gain, being locked in 
unrewarding work environments, and experiencing recurrent relative deprivation 
negatively affect the health and wellbeing of working people. 

1.3.1     The Model’s Hypotheses and Its Stress-Theoretical Basis 

 A graphical illustration of the model is depicted in Fig.  1.1  (see also Chap.   2    ). These 
are the model’s  core research hypotheses  linking stressful psychosocial work with 
adverse health outcomes:
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    1.    Each component of the model, defi ned by the scales ‘effort’, ‘reward’, and ‘over- 
commitment’, exerts separate effects on the health outcome under study. In gen-
eral, these effects refl ect a dose-response relationship.   

   2.    The size of effect on health produced by a combined measure quantifying the 
imbalance between high effort and low reward exceeds the size of effect on 
health produced by each single component (e.g. as demonstrated by the individu-
ally assessed ‘effort/reward ratio’).   

   3.    The personal coping pattern ‘over-commitment’ moderates the effect size of 
effort-reward imbalance on health (interaction term). Among people scoring 
high on over-commitment this effect is signifi cantly stronger than among people 
scoring low on this pattern of coping.    

   As there are two types of imbalance between effort and reward, high effort with 
low reward and low effort with high reward, it is crucial to distinguish their different 
signifi cance in stress-theoretical terms. As explained in more detail below, primacy 
with regard to impact on health is accorded to the former type of imbalance. 
Accordingly, an additional hypothesis states that the relative risk of stress-related 
disorder associated with high effort in combination with low reward at work is 
always higher than the risk associated with low effort in combination with high 
reward. A further refi ned hypothesis of this model maintains that each one of the 
three reward components depicted in Fig.  1.1  exerts effects of similar strength on 
health, thus supporting the notion of comparable importance of material and non- 
material occupational rewards for health and wellbeing. 

 Turning to the  stress-theoretical basis  of the model it is obvious that experienc-
ing effort-reward imbalance at work is particularly distressing as it frustrates basic 

  Fig. 1.1    The model of effort-reward imbalance at work       
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expectations of equivalence of return in costly transactions. Most importantly, the 
recurrent experience of failed reciprocity is expected to affl ict the health and well-
being of working people by compromising their self-esteem and by eliciting nega-
tive emotions and related psychobiological stress responses. As mentioned, 
continued sustained stress responses exert adverse long-term consequences for 
stress-related mental and physical disorders (McEwen  2007 ; see also Henry and 
Stephens  1977 ; Weiner  1992 ). 

 The experience of effort-reward imbalance at work due to unfair exchange, trust 
violation, or broken promise is assumed to activate distinct areas in the  brain reward 
circuits , including nucleus accumbens, anterior cingulated cortex, and insula 
(Schultz  2006 ). This activation suppresses the production of dopamine and oxyto-
cin, i.e. neurotransmitters associated with pleasurable emotions and stress-buffering 
properties. Moreover, activation of the insula is associated with the experience of 
physical and emotional pain, and with strong visceral and somatic sensations 
(Baumgartner et al.  2009 ; Singer et al.  2004 ). If combined with the occurrence of 
threats to a person’s self or social status, these processes of sustained activation may 
interfere with inbuilt regulatory systems of the body, driven by extensively aroused 
stress axes and impaired compensating bodily anti-stress mechanisms, thus trigger-
ing the development of stress-related disorders. Importantly, recent neuroscience 
research demonstrates that insular activation is modulated by the magnitude of loss 
following effort, and that the intensity of positive stimulation of the brain reward 
circuits depends on the amount of effort previously expended (Hernandez Lallement 
et al.  2014 ). It seems that the brain’s reward circuitry is sensitive to the experience 
of disadvantageous inequality in social exchange (Tricomi et al.  2010 ). While this 
recent evidence from neuroscience research is in accordance with basic assump-
tions of the effort-reward imbalance model, further studies are needed to unravel the 
links between sustained experience of reward defi ciency at work and the develop-
ment of stress-related disorders, triggered by the described psychobiological pro-
cesses (see also Chap.   7    ).  

1.3.2     Distinct Approaches Towards Dealing with Inequity 

 This model has not been conceptualized at a single early stage of my scientifi c 
work. Rather, it gradually evolved over time, starting with early collaborative 
research that explored the psychosocial history preceding the incidence of young 
men’s fi rst myocardial infarction (Siegrist  1984 ; Siegrist et al.  1986 ). Before the 
fi nal conceptualisation and measurement of the model were accomplished, its main 
hypotheses were tested in the frame of a prospective study of a cohort of blue-collar 
industrial workers and their risks of experiencing coronary heart disease (Siegrist 
et al.  1990 ; see below Chap.   5    ). In the course of advancing the model, similarities 
with, and differences from related theoretical notions became evident. Whereas 
these similarities and differences with the demand-control model are discussed 
below, those related to different conceptualisations of the core notion of inequity are 
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addressed here. Two such conceptualisations are particularly relevant in this con-
text, Adam’s ( 1965 ) inequity theory, and the model of organizational injustice 
(Greenberg  2010 ). 

 The principle of social reciprocity, elaborated in a sociological perspective by 
Gouldner ( 1960 ), is central to the effort-reward imbalance model. The overarching 
signifi cance of this principle is due to the fact that it protects people from stressful, 
devastating experiences of deprivation, deception or even fraud evolving from its 
violation. Accordingly,  justice of exchange  in interpersonal transactions is realised 
to the extent that taking unjustifi ed advantage of other people’s investments in 
exchange can be prevented. In a certain contrast to this argument, an infl uential 
social psychological theory of inequity proposed by Adams ( 1965 ) distinguishes 
between two deviations from the principle of reciprocity of exchange, ‘over-fi tting’ 
and ‘under-fi tting’. In the fi rst case, the gains received outmatch the invested costs, 
whereas in the latter case, costs exceed the experienced gains.  Equity theory  posits 
that both states trigger some kind of inequity aversion that motivates people to 
reduce these discrepancies by behavioural or cognitive changes. Yet, a stronger 
motivation of change is expected in case of under-fi tting than in case of over-fi tting, 
given the powerful impact of loss experience. As Adams’ main interest was to 
understand adaptive behavioural changes following perceived inequity rather than 
to explore potential effects on emotion and wellbeing, this latter assumption was not 
tested in the frame of inequity theory. However, the important role of avoiding 
‘under-fi tting’ and related  loss aversion  in guiding economic decision- making and 
in securing people’s emotional wellbeing was demonstrated in the path-breaking 
experiments of Kahneman and Tversky ( 1979 ), and was supported by a broad range 
of subsequent research including the infl uential theory of conservation of resources 
(Hobfoll  1989 ). 

 A second notion of Adam’s social-psychological inequity theory deserves atten-
tion as it has direct relevance to the effort-reward imbalance model, the notion of 
two types of reference standards (Adams  1965 ). The fi rst standard, termed ‘intrin-
sic’, is weighing the costs of effort against the gains of reward, whereas the second 
standard, termed ‘extrinsic’, is weighing one’s own gains relative to one’s costs with 
the gains obtained by signifi cant others for similar costs. According to inequity 
theory, both reference standards are of similar importance in evaluating the equity 
or fairness of exchange. In contrast, the effort-reward imbalance model accords 
 primacy to the intrinsic reference standard , given a prominent role of the ‘evolu-
tionary old’ principle of social reciprocity (see above). A decisive role of intrinsic 
reference standards has been demonstrated, for instance, with regard to the evalua-
tion of fair earnings (e.g. Fehr and Fischbacher  2003 ). To quote just one example: 
In a large survey, judging one’s own earning as unfair (intrinsic reference standard) 
was strongly associated with poor health even after adjusting for the confounding 
factor of horizontal social comparison (extrinsic reference standard) (Falk et al. 
 2011 ). In summary, inequity theory has contributed to signifi cant progress in under-
standing the unfairness of social exchange. Yet, as argued here, when applying this 
approach to the analysis of stressful work, some further specifi cations are needed. 
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 The concept of ‘organizational injustice’ that was elaborated in the context of 
organizational psychology and management sciences in the 1970s and 1980s 
(Greenberg  2010 ) is largely based on Adam’s inequity theory. It is concerned with 
the analysis of perceived inequities of people’s behaviours within formal organiza-
tions, mostly in the frame of work and employment.  Four types of injustice  are usu-
ally distinguished. ‘Procedural injustice’ is defi ned as the perceived deviance from 
established rules of decision-making and from applying agreed-upon standards of 
judging the performance of employees. ‘Interactional (or relational) injustice’ 
describes the unequal treatment of persons within organizations in everyday interac-
tions, e.g. with regard to respect and communication. ‘Informational injustice’ is 
introduced to describe unequal access to, and share of relevant information within 
the organization. Finally, ‘distributive injustice’ is defi ned as the perceived inequity 
of an organization’s distribution of valuable goods, resources, and services to its 
members. It is this last type, distributive injustice, which may interfere with the core 
notion of effort-reward imbalance. However, distributive justice within an organisa-
tion is primarily concerned with social comparison processes between its members, 
and in this regard the extrinsic reference standard dominates the evaluations of fair 
or unfair shares. Thus, a potential conceptual overlap between the notions of  dis-
tributive justice  and  justice of exchange  can be avoided by pointing to the different 
weight of extrinsic versus intrinsic reference standards in the respective concepts, as 
explained. 

 Finally, when discussing distinct concepts of inequity, the differences in setting 
priorities for policy implications inherent in the models discussed so far need to be 
emphasized. Inequity theory (Adams  1965 ), organizational injustice (Greenberg 
 2010 ), as well as the related concept of  psychological contract in organizations  
(Rousseau and McLean Parks  1992 ), are ultimately directed towards understanding 
and improving human relations in organizational settings. By improving leadership, 
communication and fl ow of information, by developing more appropriate forms of 
cooperation and by strengthening the organization’s social capital the practical 
implications of this research are clearly far-reaching. Yet, different from these con-
cepts, ‘effort-reward imbalance’ addresses tangible aspects of the  opportunity struc-
ture of labour markets  (e.g. job security, promotion prospects, adequate earnings), 
thus pointing to structural aspects of improving work and employment within and 
beyond the level of organisations (see also Chaps.   15     and   16    ). Despite this differ-
ence, both approaches complement each other and contribute to better health of 
working people.   

1.4     Comparing Complementary Models of Stressful Work 

 As every theoretical model of stressful psychosocial work is inherently selective 
research in this fi eld is confronted with two challenges. First, a convincing argument 
has to be given that each model offers an explanatory approach that is suffi ciently 
distinct from knowledge that is already available. Second, in empirical research, the 
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independent explanatory power of each model needs to be demonstrated, thus con-
fi rming its complementary nature. Concerning the fi rst challenge, the main concep-
tual differences between ‘effort-reward imbalance’ and  ‘organisational injustice’  
were already discussed. Can similar arguments be given in case of the other theo-
retical concepts mentioned earlier? 

 It is not easy to give a succinct summary of  ‘person-environment’  theory as it has 
undergone several refi nements between the early 1960s and the late 1990s (Edwards 
et al.  1998 ). Its fundamental premise claims that stress arises from a misfi t between 
the working person and the environment, and that this misfi t is best analysed in 
terms of objective and subjective representations of the person and environment. 
According to this theory, subjective misfi t matters more for the workers’ strain than 
objective misfi t, and this holds true for misfi t between extrinsic demands and per-
sonal abilities as well as for misfi t between supplies and personal needs. Although 
the theory provides a conceptual framework for understanding the relationships 
between these two types of misfi t and strain it does not specify the content of its 
core dimensions (Edwards et al.  1998 , p. 39). Moreover, at the methodological 
level, measures of person and environment were often collapsed rather than sepa-
rated in empirical studies, thus complicating the development of cumulative knowl-
edge. For these reasons, the opportunities of directly comparing ‘person-environment 
fi t’ with concurrent theoretical approaches are limited. 

  ‘Demand-control’  is one such concurrent theoretical model that must be consid-
ered the most widely used approach towards studying health-adverse psychosocial 
work environments. It was introduced by sociologist Robert Karasek ( 1979 ) and 
further developed by Karasek and Theorell ( 1990 ). It posits that stressful experience 
at work results from a distinct job task profi le defi ned by two dimensions, the psy-
chological demands put on the working person and the degree of control available 
to the person to perform the required task. Jobs defi ned by high demands and low 
control are stressful because they limit the individual’s autonomy and sense of con-
trol while generating continued pressure (‘high job strain’). Under these conditions, 
excessive arousal of the autonomic nervous system is expected to occur that is not 
compensated by a relaxation response following the experience of control and mas-
tery. Low level of control or decision latitude manifests itself in two ways, as lack 
of decision authority over one’s tasks, and as low level of skill utilization, as evi-
denced by monotonous, repetitive work. A different job task profi le ‘(active job’), 
defi ned by high demands in combination with high level of control, exerts more 
positive effects on the working person. Active jobs enable individuals to experience 
positive stimulation, success, and self-effi cacy. The recurrent experience of control 
and mastery at work is associated with positive emotions and active learning, thus 
protecting the working persons from the risk of developing stress-related disorders. 
Inherent in these categories of job task profi les is some notion of social hierarchy. 
Obviously, active jobs are more likely to be assigned to better educated people and 
those in leadership positions, whereas high strain jobs are more prevalent among 
skilled, semi- or unskilled workers. It is important to recognize that this is a bi- 
directional model which, in its negative part, is based on the stress- theoretical 
notion of limited control of challenging demands. In its positive part, it is based on 
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the notion of active learning and skill development through successful coping with 
stimulating tasks. 

  ‘Demand-control’ and ‘effort-reward imbalance’ differ in important ways . As 
mentioned, the former’s analytical focus is on job task characteristics while contrac-
tual employment relations defi ne the latter model’s focus. Moreover, ‘demand- con-
trol’ has been developed with the intention of overcoming outdated conceptions of 
work organisation and economic growth within the frame of industrial societies, 
whereas. ‘effort-reward imbalance’ addresses reward defi ciencies of people exposed 
to labour market constraints in a globalized economy. A second difference relates to 
the role of person characteristics within the two models. While ‘demand-control’ 
considers exclusively situational characteristics, ‘effort-reward imbalance’ inte-
grates person characteristics in terms of the coping pattern of over-commitment in 
its set of hypotheses. Third, the stress-theoretical basis differs to some extent 
between the models as threat to control and threat to reward may activate partly dif-
ferent brain circuits implicated in the stress response. Finally, at the level of basic 
philosophical orientations, ‘demand-control’ argues in favour of developing a new 
model of productivity that meets human needs beyond material consumption, 
unfolding people’s capabilities and creativity. By emphasizing the importance of 
justice of exchange, social recognition and appreciation for health and wellbeing, 
‘effort-reward imbalance’ opens a window of opportunity in favour of an economy 
that challenges the dominance of egoistic profi t by valuing trust and fairness. 

 More recently, two versions of a further model termed  ‘job demands-resources’  
were proposed in the context of extensive research on burnout (Demerouti et al. 
 2001 ; Schaufeli and Bakker  2004 ). The fi rst version builds on the demand-control- 
support model as it considers control, support and feedback as job resources, while 
extending the defi nition of demands beyond those captured by the former model. In 
this version, the authors posit that job resources mitigate the negative effect of job 
demands on exhaustion and burnout. In an updated second version, negative (burn-
out) and positive (work commitment) psychological states are defi ned as outcomes 
of different constellations of job demands and job resources, thus offering a ‘patho-
genic’ as well as a ‘salutogenic’ perspective (Schaufeli and Taris  2014 ). Motivational 
processes act as mediators linking job resources with positive performance out-
comes, whereas an imbalance between high demands and low resources triggers 
burnout and associated health problems. Further specifi cations of the concept con-
cern the introduction of distinct personal resources and vulnerabilities. In a recent 
review authors confi rm that the ‘job demands-resources’ model “is heuristic in 
nature and represents a way of thinking about how job (and recently also personal) 
characteristics may infl uence employee health, well-being, and motivation” 
(Schaufeli and Taris  2014 , p. 44). The fact that all sorts of demands, resources, and 
outcomes can be included in the model can be interpreted as a strength, but equally 
so as a weakness. In the context of this discussion the model’s lack of specifi city 
complicates a direct comparison of similarities with, and differences from ‘effort- 
reward imbalance’. 

 Having discussed the fi rst challenge I now turn to the second challenge, i.e. the 
need of demonstrating the  independent explanatory power of each model  in 
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 comparative empirical studies. Up to now, with the exception of a few publications 
focusing on ‘organizational injustice’ (Kivimäki et al.  2007 ; Ndjaboué et al.  2012 ), 
respective research has been limited to comparisons of the demand-control and the 
effort-reward imbalance models. In several of the following chapters, respective 
evidence is presented and discussed. Overall, it can be concluded that either model 
maintains its strength in explaining health after respective statistical adjustment. 
Moreover, several reports document additive effects on health resulting from their 
combination. It is hoped that more comparative research will be conducted along 
these lines in the near future.  

1.5     Concluding Remarks 

 This chapter has delineated the theoretical background of the effort-reward imbal-
ance model of psychosocial stress at work. The model has been explained in the 
framework of recent worldwide developments of work and employment directed by 
the process of economic globalization. Economic globalization offers opportunities 
of growth and development, but at the same time carries substantial risks that may 
threaten the health and wellbeing of millions of working people around the globe. It 
is therefore important to monitor related risks and to develop preventive measures 
that aim at reducing the burden of work stress-related diseases. Using available 
scientifi c evidence and measurement tools based on theoretical models such as 
effort-reward imbalance can be a useful and promising step towards this end. In 
addition to an extended interpretation of this conceptual approach the chapter dis-
cussed similarities with, and differences from complementary theoretical concepts 
in this fi eld of research, a strategy that is needed given the selective nature of each 
model in view of the complexity and diversity of modern work environments. More 
specifi cally, major features of ‘demand-control’, ‘person-environment fi t’, ‘organi-
zational injustice’, and ‘job demands-resources’ were elaborated, with an under-
standing that this selection is far from complete.     
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    Chapter 2   
 The Measurement of Effort-Reward 
Imbalance (ERI) at Work                     

     Diego     Montano     ,     Jian     Li     , and     Johannes     Siegrist    

2.1          Introduction 

 The measurement process in the social and behavioral sciences is more problematic 
than in the natural and basic sciences. Major measurement problems associated 
with social and behavioral phenomena are related to the high complexity of biologi-
cal systems, the diffi culty of defi ning unequivocal objects of measurement, and the 
practical cost and time constraints concerning data collection from different sources. 
Moreover, in many cases, calibrated measurement standards that are required for 
unequivocal quantifi cation, comparison and replication of data are not available. 
Despite these limitations remarkable methodological advances were achieved in 
these sciences, including the assessment of people’s personal experiences, attitudes, 
and behaviors (King et al.  2004 ). 

 One such advance concerns the modeling of constructs by means of  latent vari-
ables  and their measurement by a set of standardized indicators. There are two main 
approaches towards assessing these indicators, observational and self-report data 
collection. Either approach has its strengths and weaknesses. To measure the 
construct ‘effort-reward imbalance’ (ERI) in terms of a  systematic observation  of 
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the efforts and rewards people experience at work has the advantage of providing 
information that may be unbiased by subjective interpretations. Yet, distinct compo-
nents of the model (e.g. esteem reward, over-commitment) are hardly observable, 
and due to the narrow time window of observation relevant occurrences may be 
bypassed or interpretation biases of external observers may limit the validity of 
assessment. Additional problems concern the high costs of application and training, 
and the limited size of samples to which this technique can be applied (Karasek and 
Theorell  1990 ; Rau et al.  2010 ).  Self - report data  are more easily collected, and there 
are no limitations of the sample size. However, the validity of this measurement has 
been repeatedly questioned given several sources of systematic bias, such as the risk 
of distortion of information, the impact of distinct personality traits and reporting 
styles, and uncontrolled contextual infl uences on the assessment process (Kahneman 
et al.  2004 ; Sudman et al.  1996 ). On balance, self-report data have the advantage to 
refl ect personal experience, a crucial prerequisite of human stress research, and they 
cover long periods of the person’s living and working conditions. 

 Different methods of collecting self-report data have been applied to the mea-
surement of effort-reward imbalance at work. They include non-standardized quali-
tative interviews (McGillis Hall and Kiesners  2005 ), event momentary assessment 
(Johnston et al.  2013 ; Johnston  2006 ), standardized computer-assisted personal or 
telephone interviews that may or may not include psychometrically validated scales 
(Wege et al.  2008 ), and questionnaires containing psychometrically validated scales 
answered either under controlled conditions or via mail or online (Fekete et al.  2014 ). 

 The  development and test of ERI indicators  has taken a number of years and 
underwent several changes. In a fi rst phase, data were collected from healthy work-
ers as well as from distinct groups of people with chronic disease (in particular 
coronary heart disease), by using semi-structured interviews with descriptive and 
evaluative questions measuring ‘effort’ and ‘reward’, and additionally by applying 
a pool of dichotomous items assessing ‘over-commitment’. It is important to note 
that descriptive information was validated by contextual data where available (for a 
detailed description see Siegrist ( 1996b ), for a summary description see the main 
ERI reference paper Siegrist ( 1996a )). 

 In a second phase, based on the results of these early studies, each component of 
the construct was assessed by a series of  Likert - scaled items  refl ecting the questions 
with highest explanatory power. Items and related scales underwent psychometric 
analysis according to classical psychological test statistics, including the assess-
ment of internal consistency of scales, of item-scale correlations, and of scale inter- 
correlations. The  three scales  were fi nally composed by six items measuring ‘ effort ’ 
(fi ve items if ‘physical workload’ was excluded, e.g. in white-collar surveys), 11 
items measuring ‘ reward ’ (containing the three sub-scales ‘money and career’, 
‘esteem’, ‘job security’), and six items measuring the personal coping pattern of 
‘ over - commitment ’ (Siegrist et al.  2004 ). Confi rmatory factor analysis was per-
formed by comparing alternative confi gurations of the model structure, where the 
formal structure refl ecting most closely the theoretical assumptions demonstrated 
the best fi t with data (Rödel et al.  2004 ). This latter fi nding was replicated in 
several studies testing the original and the newly developed short version of the 
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questionnaire (see text and Fig .   2.1  below). Later on, the original version of the ERI 
questionnaire was subject to a change of the answering format of items, and an 
additional, psychometrically validated short version was developed. 

 These changes of the ERI questionnaire are described in more detail in the next 
section. Following this, the main ways of testing the research hypotheses of this 
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model are discussed. In the third section, major critical methodological problems 
are addressed, and in the fi nal section some future directions of research based on 
this measurement approach are proposed.  

2.2     ERI Scales and Test of the Model’s Hypotheses 

2.2.1      Towards a One-Step Rating Procedure 

 When the  original 23 item version  of the ERI questionnaire was developed the pre-
vailing psychological stress theory suggested that cognitive appraisal exerts a deci-
sive impact on the triggering of stress responses (Lazarus and Folkman  1984 ). 
According to this assumption a two-step procedure of answering the items was pro-
posed to map the distinction between occurrence of a situation and appraisal of the 
degree of distress assigned to it. Therefore, fi rst, subjects agree or disagree whether 
or not the item content describes a typical experience of their work situation. 
Subsequently, subjects who agree are asked to evaluate to what extent they usually 
feel distressed by this typical experience (not distressed, somewhat distressed, dis-
tressed, very distressed) (Siegrist et al.  2004 ). As discussed below, this two-step 
5-point Likert scale rating procedure turned out to be problematic in psychometric 
terms, and it produced some diffi culties during data collection, especially among 
low educated people. Therefore, in a further improvement of the ERI questionnaire, 
a widely used one-step rating procedure was proposed in terms of a 4-point Likert 
scale where respondents had to indicate to what extent they agree or disagree with 
the item content (strongly disagree, disagree, agree, strongly agree) (Siegrist et al. 
 2009 ). Here, the distinction between occurrence and appraisal was no longer made, 
and the rating of the degree of stressfulness was replaced by assessing to what 
extent the item content matches the respondents’ typical experience at work. As the 
item content describes a situation generally appraised as disadvantageous (or advan-
tageous if reverse coding is required) the respondents’ answers to the items of each 
scale are expected to mirror the amount of their  perceived  effort and reward at work. 

 The new rating procedure was introduced in the context of developing a psycho-
metrically validated  short version of the original questionnaire  (see below). It was 
also widely used in the short version incorporated in the Survey of Health, Ageing 
and Retirement in Europe (SHARE) (Siegrist et al.  2007 ; Wahrendorf and Siegrist 
 2014 ). Based on the experience of appropriate psychometric properties of the scales 
and on the observation that associations with health outcomes were generally well 
comparable to those derived from the original questionnaire (Fekete et al.  2014 ; 
Juvani et al.  2014 ; Li et al.  2012a ,  b ; Tsutsumi et al.  2008 ), it was more recently 
proposed to use this new rating procedure in future applications of the original ERI 
questionnaire as well (Siegrist et al.  2014 ). However, one has to take into account 
that the sum scores of the scales with 4-point answers and those with 5-point 
answers have to be transformed in order to be comparable.  
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2.2.2     The Short Version of the Questionnaire 

 Given increasing demands from research consortia of large-scale cohort studies to 
provide a short, economic measure of the model, an abbreviated version of the two 
scales ‘effort’ and ‘reward’ was developed in Germany, based on data from the 
Socioeconomic Panel (Siegrist et al.  2009 ), and in Sweden, based on data from the 
Swedish Longitudinal Occupational Survey of Health (Leineweber et al.  2010 ). The 
two versions were almost identical, containing ten items (three ‘effort’ and seven 
‘reward’ items). In either case, a second order model (where reward was represented 
by the three theoretically defi ned components; see Fig.  2.1 ) reached the relatively 
best level of fi t, as indicated by several fi t indices. Moreover, the criterion validity 
was tested by analyzing associations with measures of self-rated health and depres-
sive symptoms. High effort in combination with low reward was strongly and con-
sistently related to poor self-rated health in the cross-sectional study in Germany 
(Siegrist et al.  2009 ) and in the longitudinal study in Sweden, where similar associa-
tions were additionally observed for depressive symptoms (Leineweber et al.  2010 ). 
Importantly, an  identical factorial structure  resulted from the Chinese short version 
of this questionnaire, and signifi cant associations of effort-reward imbalance with 
poor physical and mental health were reported in this large community survey in the 
city of Kunming (Li et al.  2012b ). The factorial structure was again confi rmed in the 
short version of the questionnaire applied in a different cohort of German workers 
(Li et al.  2012a ).

   In conclusion, based on this evidence, the short ERI questionnaire can be recom-
mended for application in large-scale studies where economic measures are required. 
However, the original questionnaire covers the model’s components in a more com-
prehensive way and is therefore considered the fi rst choice, in combination with the 
one-step rating procedure (Siegrist et al.  2014 ). This conclusion is substantiated by 
further test-statistical information demonstrating the replication of its factorial 
structure in different countries (see Table  2.2 ) and the factorial invariance and sta-
bility over time (de Jonge et al.  2008 ; Rantanen et al.  2012 ; Törnroos et al.  2014 ). 
This latter fi nding is of course essential for obtaining unbiased estimates of change 
in indicators of work-related stress (e.g. in intervention studies). Thus, it can be 
assumed that changes in the parameters of the ERI scales refl ect true changes in 
work characteristics (Törnroos et al.  2014 ).  

2.2.3     Test of the Model’s Hypotheses 

 As described in the previous chapter, the main aim of the ERI model consists in 
producing new knowledge on associations of stressful working conditions with 
workers’ health outcomes. Considering the model’s components three hypotheses 
were stated. They are visualized in a causal path model in Fig.  2.2  (Siegrist  2002 ):
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    1.    Each component (‘effort’, ‘reward’, ‘over-commitment’) exerts separate effects 
on the health outcome under study (paths 1a, 1b, 1c in Fig.  2.2 ).   

   2.    The size of effect on health produced by a combined measure of high effort and 
low reward exceeds the size of effect on health produced by each single scale 
(e.g. as demonstrated by the individually assessed ‘effort/reward ratio’) (path 
2 in Fig.  2.2 ).   

   3.    The personal coping pattern ‘over-commitment’ moderates the effect size of 
effort-reward imbalance on health (interaction term) (path 3 in Fig.  2.2 ).    

  It should be stated that two different approaches were proposed towards testing 
these hypotheses. In the approach established most pervasively in psychology and 
sociology, estimating the causal structure of latent (or observed) variables, as 
depicted in Fig.  2.2 , requires the identifi cation of main and interaction effects of 
effort, reward, and over-commitment. Thus, testing a multiplicative term of the 
scales has been proposed as a way of analyzing the model’s hypotheses (van Vegchel 
et al.  2005 ).

   In epidemiological research the size of effect on health produced by a predictor 
is estimated in terms of relative risk, hazard ratio, or odds ratio using multivariate 
regression analysis. In this regard, it is of interest to compare the effect size of the 
model’s single components with the effect size of a  combined measure of effort and 
reward , based on an algorithm that  quantifi es their imbalance at individual level . 
This algorithm is of theoretical interest as well. According to the theory of affective 
information processing (Ledoux  1989 ) a potentially unfavorable trade-off between 
the costs and gains experienced in everyday working life is rarely subject to con-
scious computational processing. Rather, negative emotions aroused by the recur-

  Fig. 2.2    Path diagram representing the causal structure implied by the effort reward imbalance 
model       
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rent experience of non-reciprocal exchange at work may bypass conscious 
awareness, as is the case for a substantial part of affective processing in general 
(Siegrist et al.  2004 ). An investigator-based algorithm quantifying this mismatch 
may capture part of respective strain reactions that would be missed if measurement 
of imbalance were based on the working person’s explicit trade-off of cost and gain 
at work (Siegrist et al.  2004 ). In fact, a substantial number of epidemiological stud-
ies provide empirical support of this theoretical assumption (see several chapters in 
this book).   

2.3     Critical Aspects Concerning the Psychometric Properties 
of the ERI Scales 

 Despite extensive psychometric analyses performed with the ERI scales in interna-
tional research and despite a robust body of empirical evidence that the model’s 
components contribute to the prediction of different stress-related disorders, mea-
sures of functioning, and well-being, there remain some critical methodological 
aspects that need to be discussed. In this section, three such critical aspects are given 
special attention. First, as mentioned above, the shift from a two-stage response pat-
tern of the items defi ning the scales to a one-step rating procedure has a serious 
impact on the distribution of answers and, subsequently, on comparing the results 
between the two procedures. Second, problems of defi ning a cut-point or critical 
threshold in the distribution of sum scores of the scales are discussed. Finally, some 
challenges of trans-cultural application of the scales are addressed. 

2.3.1      Comparability of Different Rating Procedures 

 Even though the changes mentioned above can be regarded as improvements, they 
may at the same time compromise the comparability of results across studies insofar 
as they affect fundamental statistical parameters such as means, variances and 
covariances. In other words, a direct comparison of distribution parameters and 
effect sizes across studies requires taking into account the type of rating procedure 
applied in the studies. In Table  2.1  the two rating procedures are displayed. It should 
be noted that some studies applying the 1-step rating procedure offer a 5-point 
Likert scale instead of a 4-point scale (Hintsanen et al.  2007 ; Kivimäki et al.  2007 ; 
Li et al.  2012a ; Yokoyama et al.  2014 ).

   Nonetheless, as pointed out by Kurioka et al. ( 2013 ), changing the rating proce-
dure may shift the distribution of the effort, reward and  effort - reward ratio  (ER 
ratio) scores. As a result, applying the two-step or the one-step procedure is likely 
to have two major side effects: The fi rst one concerns statistical properties of the 
scales. From a mathematical point of view, the main reason accounting for the 
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distribution shifts in all ERI scales is the fact that the frequencies of categories 1 and 
2 for all items in the two-step procedure are higher in comparison to the other cat-
egories. In contrast, the frequencies of categories 2 and 3 in the one-step procedure 
are much higher than those of categories 1 and 4. As a consequence, the ratio of 
effort and reward scores tends to be much lower in the two-step than in the one-step 
procedure. The second effect relates to the object of measurement. From a psycho-
metric point of view, changing the rating procedure from a two-step to a one-step 
format implies focusing exclusively on the working persons’ perception of the 
degree of fi t between a potentially stressful aspect of the work environment, as 
illustrated by the item content, and their respective personal experience (see above 
Sect.  2.2.1 ). 

 In order to illustrate how the  different rating procedures  may affect the distribu-
tion of ERI scales, we simulated a dummy dataset containing 1000 observations by 
randomly sampling from the items range (i.e. 1–5 and 1–4, respectively), and evalu-
ated the impact of the rating procedures on the distribution of scales, based on the 
original version of the scales. We took into account the unequal selection probabil-
ity of categories in each procedure described by Kurioka et al. ( 2013 ), i.e. a larger 
probability of choosing categories 1 and 2 in the two-step procedure, and a larger 
probability of choosing categories 2 and 3 in the one-step procedure (see Table  2.1  
for details). We simulated the responses to 16 items on a 5-point Likert scale. 
As depicted in Fig .   2.3 , the distribution of the ERI scores in the two-step procedure 

    Table 2.1    Common rating procedure formats of the ERI questionnaire   

  2 - step rating procedure with fi ve 
categories  ( original procedure ). 
Respondents are asked whether the item 
describes a situation encountered at work 
(does not apply/apply). If the item applies, 
respondents are then asked to rate on a 
4-point Likert scale the extent to which the 
work situation is experienced as distressful 

  1 - step rating procedure with 
four categories  ( revised 
procedure ). Respondents are 
asked to rate on a 4-point 
Likert scale the extent to 
which they agree or disagree 
with the item content 

  Construct 
assessed  

 Presence or absence of stressful work 
environment component refl ected in item 
content, and subjective experience of 
emotional distress 

 Subjectively perceived 
stressfulness of item content 

  Categories    Item response formats    Score    Item response 
format  

  Score  

 Category 1  Disagree/agree  1  Strongly disagree  1 
 Category 2  Agree, but I am not at all 

distressed 
 2  Disagree  2 

 Category 3  Agree, and I am somewhat 
distressed 

 3  Agree  3 

 Category 4  Agree, and I am distressed  4  Strongly agree  4 
 Category 5  Agree, and I am very 

distressed 
 5 
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is consistently shifted left to the distribution of scores in the one-step procedure. 
Notice that this phenomenon was reported by Kurioka et al. ( 2013 ) with survey 
data.

   From a statistical perspective, however, the shifting of scales suggests that the 
one-step procedure may be interpreted as a linear transformation of the scales 
obtained from the two-step procedure. Since linear transformations of the form 
 X   =  aX  +  b  do not affect the correlation between two random variables, say between 
variables  X  and  Y , the inferences obtained from the ERI scales by means of the one- 
or two-step rating procedure should be to some extent comparable for both long and 
short versions in spite of the distribution shifts observed in empirical research.  

2.3.2     Critical Thresholds of Scales? 

 The ERI scales were conceptualized as a method of assessing stressful work in 
employed populations and of estimating associated health risks. Therefore, the 
higher the  sum score of the scales , including the ratio, within a distinct population 
group, the higher the probability of occurrence of a stress-related health outcome. 
The scales were not constructed as a diagnostic tool to assess individual risk. Thus, 
clinically validated cut-points in terms of classical psychological test theory are not 
provided. It is nevertheless of interest to explore whether the hypothesis of a  linear 
relationship  always holds true or whether effect sizes on health vary according to a 
 distinct threshold . For instance, sensitivity and specifi city of cut-points have been 
estimated comparing the scores of patient groups and healthy control groups (Lehr 
et al.  2010 ). In fact, in earlier publications the authors of the ERI questionnaire 

  Fig. 2.3    Comparison of the distribution of the ERI scales according to the one- and two-step rat-
ing procedures with a simulated dataset containing 1000 observations. Sampling probabilities of 
categories 1 and 2 for the 2-step procedure, and of categories 2 and 3 for the 1-step procedure are 
higher (0.9 and 0.7; 0.7 and 0.6, respectively). The  vertical lines  on each histogram indicate the 
sample mean of the distribution under the two-step procedure ( continuous line ) and the one-step 
procedure ( dotted line )       
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proposed to use a cut-point of the effort-reward (ER) ratio, where scores beyond 1.0 
are thought to represent a critical condition of high cost/low gain whereas scores 
below this threshold are assumed to indicate absence of risk (Siegrist et al.  2004 ). 
Although this idea is intriguing it turns out to be problematic in terms of measure-
ment theory. This argument is discussed in more depth in the following paragraph. 
Here, it is important to stress that it is generally recommended to  analyze continu-
ous data of the scales  which then might be re-classifi ed, e.g. as quartiles, for inclu-
sion in logistic regression analysis. 

 The  assumption of linearity  deserves a further theoretical comment. Distinct 
from this model, equity theory predicts a curvilinear relationship between equity 
and strain where high reward in combination with low effort raises negative emo-
tions as well (Adams  1965 ). However, in keeping with the propositions of prospect 
theory (Kahneman and Tversky  1979 ) and of the conservation of resources theory 
(Hobfoll  1989 ), the ERI model posits that threat to, or experience of loss following 
high effort spent matters most for health, due to the intensity of reactions following 
the violation of one of the most profound principles of interpersonal exchange 
(Gouldner  1960 ). Recent evidence from neuroscience research supports this argu-
ment (Hernandez Lallement et al.  2013 ; Tricomi et al.  2010 ). Future analyses might 
nevertheless explore a J-shaped relationship between effort-reward imbalance 
and health, where obviously exaggerated, unjustifi ed rewards in combination with 
low effort are expected to stimulate unpleasant feelings of social disapproval. 

 Turning to the issue of  defi ning a threshold , specifi cally based on scores obtained 
from the ER ratio,  several risks  have to be taken into account. First, assuming that 
the two units of the effort and reward scales are strictly comparable, an algorithm 
dividing ‘effort’ by ‘reward’ by adjusting for unequal item numbers results in a dif-
ferent prevalence of persons at risk, depending on whether the two-step or the 
 one- step answer format has been applied (see Fig .   2.3  above). The simulated scores 
suggest a high number of ‘false positive’ classifi cations in the one-step procedure. 
In other words, additional ROC curve analysis needs to be performed in order to 
adjust the cut-off point accordingly. This has been done e.g. by Kurioka et al. ( 2013 ), 
whereas in the Msaouel et al. ( 2012 ) study this was not accomplished, with the 
consequence of reporting an excessively high prevalence of Greek health care work-
ers exposed to stressful work (80.7 %). 

 Second, a problem of underestimation of ER ratio with health outcomes may 
arise in case of a high prevalence of the exposure. For instance, in a study of hotel 
room cleaners, Krause et al. ( 2010 ) reported a mean ER ratio of 1.3 (SD 0.9), but 
conducted analyses based on a cut-point 1.0. This procedure resulted in weak effect 
sizes in terms of odds ratios, compared to additional analyses based on quartiles of the 
ER ratio where odds ratios were substantially higher (see Yokoyama et al. ( 2014 ) for 
a similar underestimation). On the other hand, in cases where the sample distribu-
tion of the ER ratio is positively skewed (i.e. lower values are much more frequent), 
the test specifi city largely increases if the ER ratio is dichotomized at 1.0. As a 
consequence, not only the strength of the association between the effort-reward 
imbalance scale and health will be overestimated, but also the corresponding standard 
errors of estimates (see Lehr et al. ( 2010 ) for a detailed cut-point analysis). 
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 A third criticism relates to the substantial loss of information by reducing the 
data set to a dichotomized variable. Therefore, as mentioned above, analyses based 
on thresholds should be performed very carefully, considering the specifi c distribu-
tion of scales and eventually performing additional ROC analysis. In all cases, con-
tinuous data analysis should be the fi rst strategy (Niedhammer et al.  2004 ; Royston 
et al.  2006 ), and evidence so far suggests that scores in the upper quartile of the 
distribution often indicate susceptibility to elevated health risks.  

2.3.3     Trans-cultural Application of Scales 

 To translate and apply a survey instrument in a different language and socio-cultural 
context is considered a highly challenging task. First, the  translation process  itself 
has to meet defi ned quality criteria including forward- and backward translation by 
two independent native speakers with bi-lingual competence, ascertaining the pro-
vision of language-specifi c equivalence of meaning (Harkness et al.  2010 ). Today, 
different tools of language management utility are available, but the fi ne-tuning of 
translation usually requires elaborated personal experience with respective lan-
guage. Once this translation process has been achieved, discrepancies in meaning 
and uncertainties are discussed among experts. In case of the ERI questionnaire 
they often involved consultations with the author of the instrument. As a next step, 
the translated questionnaire needs pre-testing and related data analysis, resulting 
eventually in further revision before being ready for routine assessment. With the 
development of the  Differential Item Functioning  (DIF) approach (Holland and 
Wainer  1993 ) it has become possible to estimate in cross-cultural comparative 
investigations to what extent insuffi cient item functioning is attributable to diffi cul-
ties in translation – as an example Choi et al. ( 2009 ). 

 A related second, much more challenging problem of applying standardized 
questionnaires across countries concerns the  cultural variation of  the  meaning  of 
specifi c terms, verbal expressions or whole sentences, and the divergences of under-
lying attitudes and social norms. This fundamental problem has been discussed in 
major publications (Burke  2010 ; Hofstede  2001 ; House et al.  2004 ), and cannot be 
analyzed in detail here. Yet, several examples of problems in ascertaining an equi-
table meaning of translated items of the ERI scales may illustrate the case. 

 In a recently developed Arabic version of the ERI questionnaire, the item content 
of “job security” refl ects two meanings, “employment security” and “employees’ 
physical protection at work”. While the latter notion is not at all intended in the 
original version, it is more widely rooted in the experiences of Arabic people and 
their culture (Almadi et al.  2013 ). A second example refers to items of the ‘effort’ 
scale. When testing item functioning between a Japanese and a Dutch sample, the 
item “I am often pressured to work overtime” strongly deviated from the expected 
convergence (Tsutsumi et al.  2009 ). This observation may point to the specifi c cul-
tural background of excessive work obligations in Japan, as refl ected by the Karoshi 
phenomenon, among others (Yang et al.  2015 ). Regarding the results of factorial 
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analysis in several investigations conducted in Asian countries, the item “I get easily 
overwhelmed by time pressures at work” displayed loadings of similar strength on 
the factor ‘over-commitment’ and on the factor ‘effort’ (Almadi et al.  2013 ; Eum 
et al.  2007 ; Li et al.  2005 ). Thus, a clear distinction between extrinsic and intrinsic 
aspects of demanding situations seems to be prevented by respective cultural 
backgrounds. 

 These challenges have to be taken into account, in particular in a measurement 
approach that is expected to contribute to the explanation of work-related health 
risks in a globalized economy, as is the case with ERI. As indicated in several chap-
ters of this book (specifi cally part III) it is nevertheless rather remarkable to see the 
degree of consistency of associations of stressful work in terms of ERI, as measured 
in different languages, and poor health across different countries not only within a 
single continent (e.g. Europe), but also between different continents (e.g. Siegrist 
et al. ( 2012 )). 

 So far, to our knowledge, the  ERI questionnaire  has been  translated and psycho-
metrically validated in 14 different languages . The main psychometric properties 
are given in Table  2.2 . In general, the internal consistency of the scales is satisfac-
tory, and the factorial structure of the scales has been replicated in the majority of 
samples by confi rmatory factor analysis. Moreover, criterion validity has been 
explored in several studies, confi rming the utility of the scales in explaining health 
risks.

   Additional translations of the ERI questionnaire were performed in several lan-
guages, but respective publications did not provide detailed data on psychometric 
validation, particularly on confi rmatory factor analysis. These language versions are 
Arabic (Almadi et al.  2013 ), Czech, Hungarian, Lithuanian, Polish (Pikhart et al. 
 2001 ), Greek (Msaouel et al.  2012 ), Italian (Zurlo et al.  2010 ), Japanese (Tsutsumi 
et al.  2001 ), Mongolian (Bagaajav et al.  2011 ), Russian (Pikhart et al.  2004 ), Sinhala 
(Gamage and Seneviratne  2015 ), Slovakian (Hasselhorn et al.  2004 ), and Spanish 
(Macias Robles et al.  2003 ). 

 Notably, as the fi rst version out of Europe, the Japanese version of the ERI ques-
tionnaire deserves special attention. In addition to the satisfactory psychometric 
properties (Tsutsumi et al.  2001 ), the Japanese version also demonstrated valid 
responsiveness to organizational change over time (Tsutsumi et al.  2002 ). 
Methodologically, the Japanese team was the fi rst to test the two different rating 
procedures in the standard version (Fekete et al.  2014 ; Juvani et al.  2014 ; Li et al. 
 2012a ,  b ; Tsutsumi et al.  2008 ) and the short version (Kurioka et al. ( 2013 ) (for 
more details see Sect.  2.3.1 ; see also Chap.   8    ). Moreover, the cross-cultural compa-
rability of the ERI questionnaire was critically evaluated by means of differential 
item functioning (DIF) analyses (Tsutsumi et al.  2009 ). 

 In conclusion, despite far-reaching challenges of conducting trans-cultural com-
parative research the fi ndings based on the ERI questionnaire provide convincing 
evidence that these comparisons offer reliable and valid information. Still, further 
testing and critical appraisal of available evidence will be required.   
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    Table 2.2    Overview of psychometric properties of the ERI questionnaire in different language 
versions (in alphabetic order)   

 Language 
version  Population 

 Cronbach’s α 
coeffi cients 

 Confi rmatory 
factor analyses 

 Discriminant 
validity 

 Chinese (Li 
et al.  2005 ) 

 Healthcare 
workers, 192 men, 
608 women 

 Effort: 0.78  Goodness-of-fi t 
index > =0.90 

 Gender, age, 
education  Reward: 0.81 

 Over-commitment: 
0.74 

 Danish 
(Weyers et al. 
 2006 ) 

 367 female nurses 
and nurses’ aides 

 Effort: 0.71  Goodness-of-fi t 
index > =0.90 a  

 – 
 Reward: 0.78 
 Over-commitment: 
0.76 

 Dutch (Hanson 
et al.  2000 ) 

 775 employees 
from four 
companies, 82 % 
men, 18 % women 

 Effort: 0.71  Goodness-of-fi t 
index > =0.90 a  

 – 
 Reward: 0.70–0.77 
 Over-commitment: 
0.82 

 English-British 
(Siegrist et al. 
 2004 ) 

 Whitehall II Study 
(civil servants) 

 Effort: 0.73 men, 
0.76 women 

 Goodness-of-fi t 
index > =0.90 a  

 Gender, age, 
education 

 2783 men, 914 
women 

 Reward: 0.83 
men, 0.84 
women 
 Over-commitment: 
0.81 men, 0.82 
women 

 Farsi 
(Yadegarfar 
et al.  2013 ) 

 227 male 
employees of Iran 
Polyacryl 
Corporation 

 Effort: 0.70  Goodness-of-fi t 
index > =0.90 a  

 – 
 Reward: 0.88 
 Over-commitment: 
0.72 

 Finnish 
(Kinnunen 
et al.  2007 ) 

 1301 managers, 
70 % men, 30 % 
women 

 Effort: 0.83  Comparative fi t 
index > =0.90 a  

 Gender, age, 
marital status, 
managerial levels 

 Reward: 0.87 
 Over-commitment: 
0.76 

 French 
(Siegrist et al. 
 2004 ) 

 GAZEL (French 
National Electric 
and Gas 
Company) 

 Effort: 0.75 men, 
0.75 women 

 Goodness-of-fi t 
index > =0.90 a  

 Gender, age, 
education 

 7251 men, 2923 
women 

 Reward: 0.86 
men, 0.88 
women 
 Over-commitment: 
0.79 men, 0.79 
women 

(continued)
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Table 2.2 (continued)

 Language 
version  Population 

 Cronbach’s α 
coeffi cients 

 Confi rmatory 
factor analyses 

 Discriminant 
validity 

 French-Belgian 
(Siegrist et al. 
 2004 ) 

 Somstress study 
(4 companies 
across Belgium) 

 Effort: 0.64 men, 
0.72 women 

 Goodness-of-fi t 
index > =0.90 a  

 Gender, age, 
education 

 2055 men, 1,739 
women 

 Reward: 0.78 
men, 0.77 
women 
 Over-commitment: 
0.81 men, 0.80 
women 

 German 
(Siegrist et al. 
 2004 ) 

 Public transport 
employees 

 Effort: 0.68 men, 
0.61 women 

 Goodness-of-fi t 
index > =0.90 a  

 Gender, age, 
education 

 267 men, 48 
women 

 Reward: 0.86 
men, 0.87 
women 
 Over-commitment: 
0.74 men, 0.64 
women 

 Korean (Eum 
et al.  2007 ) 

 908 male 
petrochemical 
workers 

 Effort: 0.71  Goodness-of-fi t 
index > =0.90 

 Age, education, 
employment 
grade 

 Reward: 0.86 
 Over-commitment: 
0.75 

 Norwegian 
(Lau  2008 ) 

 1803 municipality 
employees, 368 
men, 1433 women 

 Effort: 0.72  Goodness-of-fi t 
index > =0.90 a  

 Gender, age, 
education, 
occupational 
groups 

 Reward: 0.78 
 Over-commitment: 
0.76 

 Portuguese- 
Brazilian 
(Griep et al. 
 2009 ) 

 1509 nursing 
personnel, 86.5 % 
women 

 Effort: 0.73  Goodness-of-fi t 
index > =0.90 a  

 – 
 Reward: 0.76 
 Over-commitment: 
0.75 

 Spanish in six 
Latin- 
American 
countries 
(Argentina, 
Chile, 
Colombia, 
Mexico, Peru, 
and Venezuela) 
(Juarez-Garcia 
et al.  2015 ) 

 1292 health 
professionals, 283 
men, 1009 women 

 Effort: 0.80  Goodness-of-fi t 
index > =0.90 a  

 Age, marital 
status, education  Reward: 0.86 

 Over-commitment: 
0.73 

(continued)
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2.4     Some Suggestions for Future Developments 

 Up to now, the ERI questionnaire has been applied in its original or shortened ver-
sion in a large number of epidemiological investigations and in many experimental 
or naturalistic studies in several parts of the world.  Uniform application of a mea-
surement  approach must be considered a relevant  scientifi c goal . In earlier years 
several important publications testing the ERI model were based on proxy mea-
sures, compromising the comparability of fi ndings. It is therefore crucial to  apply 
psychometrically validated ,  standardized ERI measures  in future research. Despite 
this call for increased comparability there must also be room for further improve-
ments and innovations of a method that was originally developed more than two 
decades ago. In this section, some respective suggestions are given. 

 One suggestion concerns the  specifi cation of the measurement model . Two major 
models have been largely debated in the psychometric literature: the refl exive and 
the formative measurement models. Whereas refl exive models assume that the 
latent variable causes the observed changes in the items or indicators (classical test 
theory), formative models postulate, in contrast, that indicators cause changes on 
the latent variable scale (Bollen and Lennox  1991 ; Diamantopoulos et al.  2008 ). 
Furthermore, indicators in formative models are not required to correlate, and may 
be rather interpreted in the framework of conventional multiple regression models 

Table 2.2 (continued)

 Language 
version  Population 

 Cronbach’s α 
coeffi cients 

 Confi rmatory 
factor analyses 

 Discriminant 
validity 

 Swedish 
(Siegrist et al. 
 2004 ) 

 WOLF (several 
companies 
representing 
different sectors in 
the Northern 
region of Sweden, 
Norrland) 

 Effort: 0.71 men, 
0.78 women 

 Goodness-of-fi t 
index > =0.90 a  

 Gender, age, 
education 

 738 men, 222 
women 

 Reward: 0.79 
men, 0.70 
women 
 Over-commitment: 
0.80 men, 0.80 
women 

 Thai (Buapetch 
et al.  2008 ) 

 828 garment 
factory workers, 
137 men, 691 
women 

 Effort: 0.77  Goodness-of-fi t 
index > =0.90 

 – 
 Reward: 0.81 
 Over- 
commitment: 
0.66 

   a Indicates the second-order factor analysis on reward scale  
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as independent variables determining the values of the latent variable. Hence, the 
usual practice of summing up the item scores for calculating an unweighted overall 
score may be inadequate in formative scales, since some items may have a much 
larger infl uence in the overall levels of the latent variable (Fayers et al.  1997 ). 

 Following classical test theory, the latent variables of the ERI questionnaire were 
originally developed within the framework of refl exive models (Hanson et al.  2000 ; 
Peter and Siegrist  1997 ; Siegrist  1996b ). This approach has recently been chal-
lenged by Pitts ( 2014 ) who pointed out that the latent variables ‘effort’ and ‘reward’ 
do not necessarily imply changes in the corresponding items, and should therefore 
be analyzed by means of a formative measurement model in order to avoid potential 
misspecifi cation of the measurement model. However, the assumption of a forma-
tive model seems to suffer from important epistemological and methodological 
problems including the diffi culties of assessing construct validity and model identi-
fi cation, measurement error, and unchallenged causality assumptions (Edwards 
 2011 ). Thus, given the fact that the ERI scales have shown acceptable levels of reli-
ability, criterion and discriminant validity, satisfactory predictive power in occupa-
tional health and social epidemiology research, and factorial group and time 
invariance (de Jonge et al.  2008 ; Rantanen et al.  2012 ; Törnroos et al.  2014 ), it 
seems likely that their summary statistics based on the refl exive measurement model 
provide robust scientifi c information, especially so if the critical aspects discussed 
above are taken into account. 

 Critical aspects may be extended to include the specifi cation of a particular 
psychometric model, e.g. item-response theory, latent class variables, formative or 
refl exive models (Borsboom  2006 ; Borsboom et al.  2004 ; Hayduk and Littvay 
 2012 ). Moreover, in line with modern psychometric test theory, criterion-based item 
scoring can be applied to compute scale scores that are independent of empirical 
score distributions and, thus, well comparable across studies. One such approach 
was successfully applied to the ERI questionnaire (Hadzibajramovic et al.  2015 ). 

 Even most sophisticated methodological approaches cannot resolve the problem 
that  self - reported data  refl ect  perceptions of reality  rather than an ‘objective’ reality. 
Yet, for several reasons this problem should not be overstated (Kompier  2005 ). 
First, major traditions in social and behavioral sciences, including human stress 
research, argue that  subject ’ s defi nitions  of what is real  matter most  because these 
defi nitions “are real in their consequences” (Thomas and Thomas ( 1928 ), 571f.). 
Second, a substantial body of evidence indicates that much of what is reported as 
experienced reality through interviews or questionnaires is in line with observable 
or otherwise independently confi rmed facts. This is ascertained by  triangulation , 
e.g. by comparing reported information with biographical data, administrative 
records, validation by signifi cant others etc. (Siegrist et al.  1988 ). Another way of 
tackling the problem of potential distortion inherent in subjective reports is the 
 aggregation of individual data  at the level of homogenous groups and to compare 
results obtained from aggregate measures as predictors with the results obtained 
from individual measures as predictors. For instance, in an important study on the 
prediction of disability pension due to depression by effort-reward imbalance at 
work, mean scores of ERI data were computed for work units. “Thus, all employees 
in the same work unit were given the same work unit-level score, regardless of 
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their …own survey responses” (Juvani et al. ( 2014 ), 268). The results of this study 
demonstrated that “high ERI was associated with an increased risk of disability 
pension due to depression. This association was observed using both work unit- and 
individual- level measurement of ERI” (Juvani et al. ( 2014 ), 270). 

 Third, as mentioned earlier in this chapter, there is always a need to  examine 
systematic bias  inherent in subjectively reported data where possible. For instance, 
several investigations documenting associations of work stress in terms of the ERI 
model with health included measures of personality traits, e.g. temperament (Tei- 
Tominaga et al.  2009 ) and morningness-eveningness (Willis et al.  2008 ), or of per-
sonal response styles, e.g. negative affectivity (Bosma et al.  1998 ; Ostry et al.  2003 ; 
von dem Knesebeck et al.  2009 ), and adjusted the fi nal estimates for these con-
founding infl uences. In future research these arguments concerning the nature of 
subjective information deserve continuous careful attention. 

  Innovative developments  of the content of the model’s indicators and of the 
format of presenting items or questions are  desirable  as well. For instance, the 
‘effort’ component is narrowly defi ned and does not adequately capture more recent 
developments of job demands, e.g. in the human service and IT sectors (Van Vegchel 
et al.  2001 ). Including  respondents ’  preferences  concerning inequity or loss aver-
sion and fairness might add a further element to the interpretation of consequences 
of failed social reciprocity (Fehr and Gintis  2007 ). With respect to the intrinsic 
component of the model the focus on over-commitment represents effort- related 
coping rather than reward-related coping, suggesting that the inclusion of a measure 
of  reward sensitivity  could improve our understanding of the dynamics of imbal-
ance (Allisey et al.  2012 ). Of course, there must be a trade-off between the benefi ts 
of extending the measurement and the costs of changing established procedures. 
Methodological innovations are proposed as well. For instance,  vignette questions  
representing failed reciprocity in work-related exchange could contribute to a better 
estimate of the respondents’ standards of comparison (Kristensen and Johansson 
 2008 ). One could even think of including a short version of an  economic game  into 
a computer based interview (Dohmen et al.  2011 ). 

 In  conclusion , research on work stress and health based on the ERI questionnaire 
has produced a substantial amount of new knowledge with relevance to science and 
policy. At the same time, some methodological problems have been identifi ed, and 
solutions for further improvement in conjunction with distinct innovations are 
expected to strengthen this line of inquiry in the near future.     
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    Chapter 3   
 A Life Course Perspective on Work Stress 
and Health                     

     Morten     Wahrendorf      and     Tarani     Chandola    

3.1          Introduction 

 Occupational health research has established strong evidence on the impact of work 
stress on health, mostly based on the development of theoretical models of work 
stress and their empirical tests in the frame of occupational cohort studies (Siegrist 
and Marmot  2006 ). Yet, despite this important progress, most studies are based on 
working populations and investigate the risk of developing a disease in relation to 
the exposure to work stress at baseline. This leaves at least two gaps of knowledge: 
First, because most studies are limited to working populations that have yet to reach 
older ages, little is known on the long-term consequences of work stress on health 
beyond working life, as well as about the origins of work stress at earlier stages of 
the life course. A second – and often overlooked – shortcoming relates to the mea-
surement of work-related stress which is usually restricted to one single time-point 
only (e.g.: Kivimaki et al.  2012 ; Siegrist et al.  2012 ; Reinhardt et al.  2013 ). This, for 
example, does neither include information on duration of exposure nor on the cumu-
lative and repeated experience of disadvantages at several occasions. Research, 
thus, needs to extend the analytical time frame when studying work stress and 
health. This extension concerns both the analyses of work stress and health across 
different life stages and a refi ned and more comprehensive measurement of work 
stress within larger trajectories. 
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 Addressing and extending current research along these two shortcomings is con-
cordant with a ‘life course perspective’, being the predominant framework of socio-
logical and epidemiological research. But what are precisely principal components 
of the ‘life course perspective’? And how can they help to extend current research 
on work stress and health? These questions are at the core of the present chapter, in 
which we fi rst summarise some principal aspects of life course research for a closer 
examination on what they offer for the study of work stress and health. Thereafter, 
in the second part of the chapter, we summarize respective research in the fi eld.  

3.2     Life Course Principles and How They Help to Think 
About Work Stress and Health 

 The life course approach has become increasingly popular within epidemiology. It 
is predominately used to refer to all kinds of studies investigating long-term effects 
of exposures during the life course on later health or disease risks (Kuh et al.  2003 ). 
At this point, though, it is often overlooked that “Life course epidemiology implies 
more than a longitudinal study” (Kuh et al.  2003 ). Rather, the life course approach 
introduces a conceptual framework for research, or  life course principles  (Elder 
et al.  2003 ) to orient research. These principles do not only encourage researcher to 
think on the temporal order of their data and to extend the time frame between expo-
sure and outcome. Importantly, they also help to make sense to individual lives by 
proposing a set of principles or rules on to how life courses are shaped and struc-
tured. This has important consequences, whether in terms of formulation of models 
on how exposures across the life course can affect health later on (Kuh and Ben- 
Shlomo  1997 ), the choice of variables and strategies of exposure assessment 
(George  2014 ; Aisenbrey and Fasang  2010 ), or the interpretation of empirical fi nd-
ings against the background of historical and personal contexts (Elder et al.  1998 ; 
George  2003 ). The life course perspective thus adds to a longitudinal perspective, 
pointing to particular principles on how the lifecourse is shaped, and thereby, helps 
to elucidate the development of health and disease. 

 Among the existing life course principles (Elder et al.  2003 ; Pearlin  2010 ; 
George  2013 ; Heinz et al.  2009 ), the most common and perhaps the most obvious 
characteristic is the fact that life course research takes a long-term view on temporal 
trajectories, where the past is linked to the present (Abbott  2001 ). This puts a spe-
cial focus on time, as one of the most fundamental structures of life courses, and 
also the central dimension by which trajectories can be compared and characterized 
(George  2014 ). Because it is such an essential characteristic of the life course, the 
way how time characterizes trajectories is fundamental to the different conceptual 
models to understand life course infl uences on health and disease (Kuh and Ben-
Shlomo  1997 ). Time, in this context, is clearly more than just the temporal ordering 
within the data as to establish causal relationships (Hill  1965 ). It is also a core 
dimension of trajectories to describe, for example, how long someone is exposed to 
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stress at work, or when he or she experiences work stress across the life course. 
Therefore, by distinguishing three ways on how time can be conceptualized, we 
illustrate possible extensions of research on work stress and health. Each of these 
focuses on a particular mechanism linking work stress and health later on, and is 
related to existing conceptual models in life course epidemiology to analyse life 
course infl uences on health and disease. 

3.2.1     Time: Duration and Risk Accumulation 

 The notion of duration and accumulation is a core aspect of life course research, and 
one fundamental way how trajectories (including the exposure to numerous risk 
factors) can be characterized. Hereby, the question is not only if, but also how long 
or how often a person is exposed to disadvantages, such as stress at work. For exam-
ple, a person may have spent several years in a disadvantaged job with stress at 
several occasions, and as a result he or she may be more likely to develop poor 
health as compared to a person who only worked for a short while in the same job, 
or only experienced stress occasionally. Measuring stress at several occasions may 
also help to avoid potential misclassifi cations, and enable to identify chronically 
exposed workers with higher reliability. Given that every person may be exposed to 
stress at some point in his or her lifecourse, repeated measures of work stress may 
indeed help to distinguish between chronically exposed workers and those who are 
almost never or only occasionally exposed to stress at work. In this context, the 
notion of accumulation and duration draws the attention on the intensity and chro-
nicity of the exposure. In general, a dose-response relationship is assumed, where 
 more  exposure to work stress also means  more  disease or poorer health. Yet, as 
already mentioned above, the majority of studies restrict the measurement of work 
stress to one time-point without information on duration of exposure or cumulative 
experience of work stress at repeated occasions. This is surprising, because the 
potential importance of duration and accumulation seems obvious. 

 Conceptually, there are two additional aspects to consider when thinking about 
accumulation of work stress. First, it is likely that stress at work – and its effect on 
health – is also correlated with other social factors and stress in other areas. This, for 
example, could mean that a person with stressful working environment is at the 
same time more likely to have stress at home, to have a low income, as well as 
unhealthy behaviours. In this case stress should be measured in terms of total num-
ber of stressors or disadvantages at one time point, but in different life areas (Turner 
et al.  1995 ). Another important way of thinking of stress accumulation highlights 
that exposures to work stress often cluster longitudinally with other risk exposures, 
where work stress is part of larger trajectories of disadvantages. This latter aspect is 
an important idea, because it broadens the perspective to larger trajectories of aggre-
gated disadvantages, with work stress being one part of it. At the same time, this 
asks whether the origins of work stress can be traced back to other factors, in par-
ticular circumstances at earlier stages of the life course. For example, disadvantages 
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in early life may result in lower educational attainment, which in turn can be fol-
lowed by disadvantaged occupational positions and the exposure to stressful work-
ing conditions during working life. Therefore, early life may be seen as the starting 
point in a trajectory, setting a person on a pathway where he or she accumulates 
further advantages or disadvantages over the life course. Life course epidemiolo-
gists usually refer to the “accumulation of risk” or the “pathway” model at this point 
(Dannefer  2003 ; Ferraro and Shippee  2009 ), where disadvantages in early life do 
not only increase the risk of poor health, but also of additional disadvantages in the 
life course. From a sociological perspective, this has been labelled as “Matthew 
effect” (Merton  1968 ), referring to the tendency of widening inequalities where the 
rich get richer while the poor get poorer over time (see also: Siegrist  2015 ). One 
should keep in mind that this perspective opens a large window to the study of life 
course infl uences of work stress on later health, in particular the study of direct and 
indirect effects of early life circumstances via work stress on health in older ages. 
For example, one may ask to what extent links between childhood circumstances 
and health in older ages are due to labour market disadvantage and stressful condi-
tions during working life. Yet, because data covering early childhood and stages of 
people’s occupational careers are scarce, few studies have addressed this question 
and – with the exception of the studies mentioned in the second part of this chap-
ter – knowledge on the origins of work stress in early ages is still limited. 

 Taken together, the notion of duration and risk accumulation in life course 
research suggests that a focus on single-point measures does not capture adequately 
the full range of stress exposures affecting health later on, and additionally, that 
work stress does not occur independently within the life course, but is often inter-
related to additional disadvantages, in particular at earlier stages of the life course.  

3.2.2     Time: Timing of Exposure and Critical Periods 

 Another important notion of life course research refers to timing, that is, the ques-
tion at which age an exposure takes place. With regard to health-related conse-
quences of work stress, for example, we may ask whether job insecurity or low job 
promotion prospects has the same meaning and the same impact on health for a 
person aged 60 years versus someone aged 35 years (Chandola et al.  2008 ). It is 
possible that the impact is higher for the younger person. This age-specifi c vulner-
ability to work stress could be due to a higher importance of the work role and 
individual responsibilities during midlife as compared to later phases of working 
life (Willis et al.  2010 ). Furthermore, older workers who are exposed to work stress-
ors may become resilient to such stresses, or alternatively they could represent a 
“survivor” cohort with comparatively good working conditions and with stressed 
workers leaving the labour force at an earlier age. On the other hand, although the 
prevalence of work stress may decrease as workers reach retirement age, older 
workers who are stressed by work may have more negative health impacts if they 
have to remain in paid employment. As such, the notion of timing in life course 
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research points to existing specifi cities of different life phases and specifi c profi les 
of those who are on the labour market, with mitigating or buffering effects on 
health-related consequences of the same exposure. Hereby the emphasis – in con-
trast to the notion of duration – is not on risk clustering and possible origins of work 
stress, but rather on existing specifi cities of different life stages that affect the effects 
of work stress on health. Again, although this idea appears rather obvious, most 
studies are limited to midlife working populations so far. As a consequence, only 
few studies have addressed this aspect (Shultz et al.  2010 ; Chandola et al.  2008 ), 
and it is generally assumed that work stress affects health equally throughout work-
ing life. 

 In line with this argument, life course epidemiology has developed the concept 
of “critical periods” (Kuh and Ben-Shlomo  1997 ). The most prominent example in 
that respect is the Barker hypothesis (Barker  1990 ) claiming that life expectancy 
and disease development are irreversibly programmed through disadvantages in 
foetal stages of the life courses (e.g. because of malnutrition during pregnancy). An 
important aspect of the critical period model is that the exposure to disadvantage 
has long-lasting effects that are assumed to be independent of subsequent circum-
stances, that is, that are irreversible if they occurred during the critical period. In this 
context, some scholars have also formulated an alternative, less deterministic vari-
ant of the model, the “sensitive period model”, where an exposure would have its 
strongest but not its only effect during the sensitive period – a scenario that may be 
more likely in case of work stress and health. It is also worth to note that most 
research on critical periods is based on studies using prenatal, infant or adolescence 
stages of the life courses as “critical” time window of interest (Viner et al.  2015 ), 
but few studies have applied these ideas to the experience of work stress at different 
stages of working life – again a possible extension for future research. 

 While the “critical period model” in life course epidemiology usually defi nes 
critical periods in term of biographical age and specifi c time windows within indi-
vidual life course, it is, though, also possible that critical periods are defi ned in 
accordance to historical periods (Elder  1998 ). For example, it may be that someone 
who has a precarious job during a time of recession may exhibit stronger health- 
related consequences compared to someone exposed to similar working conditions 
during non-recessionary periods (Riumallo-Herl et al.  2014 ). It seems thus possible 
to defi ne critical periods both according to biographical and historical timings. But 
in the latter case, existing studies are also scarce and it is generally assumed that the 
effect is universal and independent on historical contexts (see Chap.   16     for the role 
of socio-political background and its effect on work stress and its health-related 
effects). 

 In sum, the notion of timing suggests that health-related consequences of work 
stress vary according to life-stages and according to historical periods (chronologi-
cal age vs. historical date).  
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3.2.3     Time: Order and the Sequential Character 
of Trajectories 

 The two previous aspects either draw attention to exposures’ duration or to its tim-
ing within larger trajectories. A third important way to describe trajectories is to 
refl ect on the embeddedness of an exposure within larger trajectories, and to describe 
entire employment sequences. This draws the attention to the fact that exposures 
should not be isolated from larger histories (Sackmann and Wingens  2003 ; Aisenbrey 
and Fasang  2010 ), but also to consider their order in entire trajectories. For exam-
ple, trajectories of work stress can have specifi c patterns, with declining or increas-
ing levels of work stress across time. Probably, health-related consequences would 
be weaker if trajectories have declining levels of stress across working life. Similarly, 
in case someone fi nds a job after an episode of unemployment, the health-related 
consequences may be different compared to someone who remains unemployed for 
a longer period (Bartley  1994 ). Hence, the notions of order and sequencing points 
to the importance to adopt a more holistic perspective that describes entire trajecto-
ries and sequences, and thereby, does not lose sight of complete histories. 

 Studies linking entire sequences and health are still scarce in occupational health 
research. Furthermore, with except of the “social mobility model” pointing to the 
importance of summary measures of occupational trajectories (in particular upward 
mobility versus downward mobility (Blane et al.  1999 ; Vanhoutte and Nazroo 
 2015 )), there have been few conceptual ideas on to how describe trajectories as a 
whole. These ideas can easily be applied to levels of work stress and we may, for 
example, describe increasing or decreasing levels of work stress throughout an 
extended time period. Yet, looking at entire trajectories may not only help to describe 
specifi c patterns of stress exposure. But we may also identify distinct types of 
employment histories, which by themselves are stressful (Siegrist and Wahrendorf 
 2013 ; Wahrendorf et al.  2013 ). For example, employment histories marked by 
repeated precarious employment and continued disadvantaged occupational posi-
tions may provoke – as a whole – negative emotions and stress reactions due to the 
continued frustration of social rewards. Similarly, trajectories defi ned by failed pro-
motion prospects, involuntary job losses and job instability may exert adverse long- 
term effects on health and well-being. Thus, when investigating entire employment 
sequences, we may not only look at trajectories of work stress, but also ask if spe-
cifi c types of employment histories prevent the experience of core notions of exist-
ing models of work stress, that is, the experience of reward or control. Unlike the 
risk accumulation model, this does not ask if work stress can be traced back to 
conditions in early life, but rather if specifi c employment trajectories promote or 
prevent the experience of work stress. 

 In sum, the notion of order and sequencing highlights the importance not to iso-
late single events from their context, but to investigate the effect of trajectories as a 
whole, in particular the way how exposures are organized within larger trajectories 
and if entire types of trajectories provoke the experience of stress at work. 
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 Taken together, life course epidemiology has more to offer than a simple analysis 
of links between exposure to work stress and later health. There are also different 
ways of how we can describe and specify the experience of work-related stress dur-
ing working life, especially in terms of its accumulation and clustering with other 
risk factors across the life course, its timing at different phases of individual biogra-
phies, and fi nally, as a part of or characteristic of larger employment histories. These 
ideas – as applied to epidemiology – may help to elucidate life course infl uences of 
work stress on health and disease. Briefl y said, the aforementioned notions under-
line that the meaning of stress and its long-term consequences for health depends on 
its clustering with other exposures, on when stress is experienced across the life 
course, and on the overall pattern. These ideas are summarized in the following 
framework (Fig.  3.1 ).

3.3         Evidence 

 The next section reviews existing evidence of studies addressing the association 
between work stress and health in a life course perspective. In accordance to the 
previous section we fi rst focus on evidence considering repeated exposures and 
duration. Thereafter we describe studies that consider the timing of work stress 
exposure, and fi nally, we describe studies investigating entire histories and their 
effects on health and well-being. The included studies rely on an own literature 
search in popular databases (e.g. Pubmed and Scopus), as well as on studies – and 
existing cross-references – that we’ve collected in our own reference management 
systems. We thereby rather aim to give some examples and an overall summary on 
how studies address the life course perspective, and not to summarize complete 
evidence based on a more systematic literature review. Only longitudinal studies 
that were published in peer-reviewed journals are included. 

  Fig. 3.1    A lifecourse perspective on work stress and later outcomes       
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3.3.1     Cumulative Work Stress 

 Tables  3.1  and  3.2  list identifi ed studies using at least two measurement points to 
study stress exposure at work and its effect upon health. We both consider studies 
based on the Effort-Reward Imbalance Model and the Demand-Control Model. In 
terms of health outcomes cardiovascular diseases (Table  3.1 ) and mental health out-
comes (Table  3.2 ) are distinguished.

    CVD-Risks     Most studies studying links between repeated exposure to work stress 
and CVD-risks were published within the last decade and are either from North- 
America or from Europe. In sum, studies support that cumulative measures of work 
stress are signifi cantly associated with increased risks of cardiovascular disease. 
Yet, when contrasting the identifi ed studies of Table  3.1 , four aspects are worth not-
ing: First, most of the studies (eight out of ten) focus on blood pressure as an out-
come, either measured by casual measures (e.g. during a nurse visit) or by ambulatory 
blood pressure monitoring (ABP), with generally smaller sample size in latter cases. 
Second, the evidence appears more consistent for men than for women, with one 
study also indicating that the effect of work stress is limited to women with high 
education (Lafl amme et al.  1998 ). Third, there is no difference with respect to the 
model of work stress used, thus, indicating that repeated exposure to both job strain 
and effort-reward imbalance is linked to poorer health later on. Fourth, in most stud-
ies we not only observe that repeated exposure to work stress (in most studies, on 
two occasions) is signifi cantly linked to poorer health, but also in case of an increase 
of work stress. Overall, this clearly supports that studies using repeated measures of 
work stress allow for a refi ned exposure assessment of work stress. Notably, while 
8 out of 10 of the reviewed studies revealed signifi cant associations in our case 
(either the Effort-Reward Imbalance Model and the Demand-Control Model), in a 
systematic review of studies on work stress and coronary heart disease (using single 
time point measurements of work stress), fi ndings were less consistent, in particular 
in case of the Demand-Control Model where only 3 out of 11 studies reviewed 
reported signifi cant associations (Kivimaki et al.  2006 ). This suggests that measur-
ing work stress across the working life course may be particularly important when 
examining associations with chronic diseases. An example of such analyses is 
shown in the Fig.  3.2  below based on British data taken from the Whitehall II study 
(Chandola et al.  2006 ). The fi gure shows an increasing association between the 
numbers of times a worker is exposed to work stress (across 14 years) and their odds 
of developing metabolic syndrome.  

   Mental Health     The studies on cumulative work stress and mental health are listed 
in Table  3.2 . In contrast to studies on CVD-risks, the used outcomes appear more 
diverse and range from psychiatric disorders, anxiety and depressive symptoms, to 
chronic fatigue, life satisfaction and quality of life. Again, most reviewed studies 
are from North America or Europe, with one additional study from Australia. 
Overall, sample sizes are also larger than in case of CVD-risks. Most studies assess 
work stress in terms of the Demand-Control model (10 out of 14), while three 
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 studies are based on the Effort-reward Imbalance, and one on both. Main fi ndings 
reveal a clear picture and underline two aspects: First, in case the level of work 
stress increases over the observation period, the levels of mental health is also 
decreasing over time. Second, repeated experience of work stress over the working 
life time is associated with poorer mental health, suggesting a gradual dose-response 
relationship between number of stress experiences and likelihood of poor health.  

  However, because most reviewed studies are based on two measurement occa-
sions only (10 out of 14 studies), a more nuanced investigation of the character of 
the association is not possible. This surely requires more measurement occasions. 
Another way of addressing the question of accumulation and duration, though, is 
not to use the repeated experience of work stress to different time points (as in the 
studies above), but to include information on exposure duration, for example, the 
number of years someone spent in a stressful job. The Survey of Health, Ageing and 
Retirement in Europe (SHARE) (Börsch-Supan et al.  2013 ) offers an excellent 
opportunity to do so, where detailed retrospective information on respondent’s work 
history is collected among older adults. This not only includes length of each job a 
respondent had in his or her previous working career, but also the psychosocial 
working conditions of respondent’s main job (including core dimension of the DC 
and ERI models). By combining this information, we are enabled to link the number 
of years a respondent have worked in a stressful job (between age 30 and 65) with 
the level of depressive symptoms during retirement. Along these lines, own prelimi-
nary fi ndings are illustrated in the fi gure below. Specifi cally, we present the esti-
mated function between years in work stress (in terms of low reward and low 
control) and number of depressive symptoms for both men and women aged 65 or 
older. For both indicators of work stress and sexes, we see that there is a somewhat 

  Fig. 3.2    Odds ratios of metabolic syndrome by cumulative work stress (Based on Chandola et al. 
 2006 )       
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inverted U-shaped association between years in a stressful job and levels of depres-
sive symptoms, with a steep increase at the beginning, highest levels of depressive 
symptoms with about 20 years spent in stressful work and a fl attering effect there-
after. Importantly, it is unlikely that the observed shape of the association is due to 
selection, where people with high depressive symptoms self-report higher levels of 
work stress (and spend less years on the labour market). Analyses also exclude 
respondents with poor health prior and during working life, and are adjusted for 
country and age. The fl attering effect after 20 years may probably also point to a 
health-related relief for those who retire from an extended period in a stressful job 
(Westerlund et al.  2009 ) (Fig.  3.3 ).

   We now turn to the question how work stress is clustered with other risk expo-
sures, in particular circumstances at earlier stages of the life course.  

3.3.2     Risk Clustering and Origins of Work Stress 

 Numerous studies document that employment conditions and levels of work stress 
during working life are linked to adversity in early life, and specifi cally to childhood 
poverty and socioeconomic circumstances. This includes effects on youth unem-
ployment (Caspi et al.  1998 ), fi nancial diffi culties in midlife (Kuh et al.  1997 ; Kuh 
and Wadsworth  1991 ), job insecurity (Power and Matthews  1997 ), and general 
labour market disadvantage in working life (e.g. involuntary job loss or episode of 
unemployment) (Dragano and Wahrendorf  2014 ). In addition to that, studies also 
demonstrate long-term effect on levels of psychosocial stress at work (Elovainio 

  Fig. 3.3    Links between years spent in stressful work and number of depressive symptoms (Based 
on own calculations using SHARE (n = 7046))       
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et al.  2007 ; Wahrendorf and Siegrist  2014 ). An example of such a risk clustering or 
risk accumulation throughout the life course is given in the following fi gure, where 
links between childhood circumstances (four measures of disadvantages) and stress-
ful work are presented. Stressful work refers to an overall assessment of the work-
ing career after labour market exit, as well as it includes information on work stress 
for the main job of the working career (measured according to the DC and ERI 
Model, see (Wahrendorf and Siegrist  2014 ) for details). Each indicator of disadvan-
tage is clearly linked to higher levels of stressful work (Fig.  3.4 ).

   So far, the presented studies do focus on the cumulative experience of work 
stress, its origins in early life and health-related consequences for later life. Next, 
we briefl y describe those studies that address whether the timing of work stress 
makes a difference for its effect on health.  

3.3.3     Timing of Work Stress 

 To describe studies on the timing of work stress and its effect on health later on, we 
fi rst turn back to Tables  3.1  and  3.2  and compare the age ranges covered by the stud-
ies. Overall, it becomes clear that most studies are based on occupational cohorts 

  Fig. 3.4    Percent of people with stressful working careers by childhood disadvantage (Based on 
own calculations using SHARE (n = 10,562))       
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recruited from midlife populations covering an age range roughly from 30 to 55 in 
the majority of the cases (see also Chaps.   4     and   5     in this book for single point mea-
sures of work stress). This underlines that evidence is most consistent and mainly 
builds on midlife working populations, and additionally – as pointed out in the fi rst 
section – that comparatively little is known on the long-term consequences of work 
stress on health beyond working life. A growing number of studies, though, show 
that midlife working conditions are also linked to health beyond working life. More 
specifi cally, research has documented long-term effects of stressful work on mental 
health, either in terms of general disadvantages on self-rated health (Westerlund 
et al.  2009 ), or in terms of work stress assessed by the DC and the ERI Model on 
physical and mental functioning (Wahrendorf et al.  2012 ) or depressive symptoms 
(Wahrendorf et al.  2013 ). With regard to the timing at which work stress is experi-
enced, this suggests that midlife is a crucial phase with higher importance of the 
work role and most consistent effect on health both during and beyond working life. 
Yet, albeit all studies include age as an additional covariate in the analyses, only few 
studies explicitly test whether the effect of work stress on health differs by age, with 
one notable exception supporting that the impact of job strain is slightly higher for 
younger workers (Chandola et al.  2008 ).  

3.3.4     Order of Work Stress and Employment Histories 

 The reviewed studies in Tables  3.1  and  3.2  show that the accumulated exposure to 
work stress is related to poorer health later on, and additionally, that a low level fol-
lowed by high level is related to poorer health as well. This already points to the 
importance of ordering principles, and to apply a more holistic approach to describe 
entire histories with specifi c patterns of stress exposure and distinct types of employ-
ment histories. An important development in life course research, at this point, is the 
growing popularity of sequence analysis (Aisenbrey and Fasang  2010 ; Abbott and 
Tsay  2000 ), in combination with increasing availability of data on life course trajec-
tories (e.g.: Börsch-Supan et al.  2013 ). Sequence analyses not only allow an in- 
depth description of trajectories and their patterns, but it also enables to identify and 
regroup similar types of sequences (e.g. employment histories) into empirically dis-
tinct clusters. The order of event is one important aspect at this point (Studer and 
Ritschard  2015 ), but aspects like exposure duration and timing can equally be con-
sidered when comparing sequences. For example, in a study focussing on employ-
ment histories of older European, it became apparent that specifi c types of 
employment histories are associated with lower quality of life in later life, with 
notable differences between men and women (Wahrendorf  2015 ). Specifi cally, for 
men quality of life is highest in case of strong ties to the labour market and a con-
tinuous full-time employment history. For women, though, best quality of life was 
found if histories include spells of domestic work before re-entering the workforce 
(either as part-time or full-time). Or, focussing on women, a recent study combined 
work and family histories during midlife and linked these combined trajectories to 
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higher mortality risk, particular in case of single non-working histories of mothers 
(Sabbath et al.  2015 ). Another recent study based on British men and women also 
characterised work-family life courses and investigated their links with subjective 
wellbeing (Lacey et al.  2015 ). In accordance to the fi ndings above, fi ndings suggest 
that men and women who have strong ties to paid work have higher life satisfaction, 
but only in case this is combined with parenthood and marriage. These studies illus-
trate that sequence analysis is a powerful tool for life course research identifying 
certain trajectories associated with health later on.   

3.4     Concluding Remarks 

 This chapter provides a summary of some core perspectives of life course research 
and what they offer for the study of work stress and health. In this context, it high-
lights that life course epidemiology is more than just linking earlier exposure to 
work stress health later on, but it should also consider the duration, timing and 
ordering of the exposure to work stress across the life course. In fact, the study of 
work and health is a good example to illustrate how conceptual ideas of life course 
research helps to extend and to enrich epidemiology, where time is more than just 
the temporal ordering in the data. In addition, it is crucial to specify the duration, 
timing and ordering of an exposure within individual life courses. Although future 
research is needed to address these issues in more details, this chapter shows that 
they are promising and a growing number of studies, encouraged by recent life 
course data and methodological developments in the fi eld.     

  Acknowledgements   The Research presented in this chapter has partly been funded by the 
German Research Foundation (DFG project number: WA 3065/3-1).  

   References 

    Abbott, A. (2001).  Time matters. On theory and method . Chicago: University of Chicago Press.  
    Abbott, A., & Tsay, A. (2000). Sequence analysis and optimal matching methods in sociology – 

review and prospect.  Sociological Methods & Research, 29 (1), 3–33. doi:  10.1177/004912410
0029001001    .  

      Aisenbrey, S., & Fasang, A. E. (2010). New life for old ideas: The ‘Second Wave’ of sequence 
analysis bringing the ‘Course’ back into the life course.  Sociological Methods & Research, 
38 (4), 652–654. doi:  10.1177/0049124110373134    .  

    Barker, D. J. (1990). The fetal and infant origins of adult disease.  British Medical Journal, 
301 (6761), 1111.  

    Bartley, M. (1994). Unemployment and ill health – Understanding the relationship.  Journal of 
Epidemiology and Community Health, 48 (4), 333–337.  

    Bentley, R. J., Kavanagh, A., Krnjacki, L., & LaMontagne, A. D. (2015). A longitudinal analysis 
of changes in job control and mental health.  American Journal of Epidemiology, 182 (4), 328–
334. doi:  10.1093/aje/kwv046    .  

M. Wahrendorf and T. Chandola

http://dx.doi.org/10.1177/0049124100029001001
http://dx.doi.org/10.1177/0049124100029001001
http://dx.doi.org/10.1177/0049124110373134
http://dx.doi.org/10.1093/aje/kwv046


63

    Blane, D., Harding, S., & Rosato, M. (1999). Does social mobility affect the size of the socioeco-
nomic mortality differential?: Evidence from the Offi ce for National Statistics Longitudinal 
Study.  Journal of the Royal Statistical Society, 162 (Pt. 1), 59–70.  

     Börsch-Supan, A., Brandt, M., & Schroder, M. (2013). SHARELIFE-One century of life histories 
in Europe.  Advances in Life Course Research, 18 (1), 1–4. doi:  10.1016/j.alcr.2012.10.009    .  

    Bourbonnais, R., Comeau, M., & Vézina, M. (1999). Job strain and evolution of mental health 
among nurses.  Journal of Occupational Health Psychology, 4 (2), 95–107.  

    Buddeberg-Fischer, B., Klaghofer, R., Stamm, M., Siegrist, J., & Buddeberg, C. (2008). Work 
stress and reduced health in young physicians: Prospective evidence from Swiss residents. 
 International Archives of Occupational and Environmental Health, 82 (1), 31–38. doi:  10.1007/
s00420-008-0303-7    .  

    Caspi, A., Wright, B. R. E., Moffi tt, T. E., & Silva, P. A. (1998). Early failure in the labor market: 
Childhood and adolescent predictors of unemployment in the transition to adulthood.  American 
Sociological Review, 63 (3), 424–451. doi:  10.2307/2657557    .  

    Chandola, T., Siegrist, J., & Marmot, M. (2005). Do changes in effort-reward imbalance at work 
contribute to an explanation of the social gradient in angina?  Occupational and Environmental 
Medicine, 62 (4), 223–230.  

      Chandola, T., Brunner, E., & Marmot, M. (2006). Chronic stress at work and the metabolic syn-
drome: Prospective study.  British Medical Journal, 332 (7540), 521–524.  

      Chandola, T., Britton, A., Brunner, E., Hemingway, H., Malik, M., Kumari, M., et al. (2008). Work 
stress and coronary heart disease: What are the mechanisms?  European Heart Journal, 29 (5), 
640–648. doi:  10.1093/eurheartj/ehm584    .  

    Dannefer, D. (2003). Cumulative advantage/disadvantage and the life course: Cross-fertilizing age 
and social science theory.  Journals of Gerontology Series B-Psychological Sciences and Social 
Sciences, 58 (6), S327–S337.  

    de Lange, A. H., Taris, T. W., Kompier, M. A., Houtman, I. L., & Bongers, P. M. (2002). Effects of 
stable and changing demand-control histories on worker health.  Scandinavian Journal of Work, 
Environment and Health, 28 (2), 94–108.  

    Dragano, N., & Wahrendorf, M. (2014). Consistent health inequalities in Europe: The importance 
of labour market disadvantage.  Journal of Epidemiology and Community Health, 68 (4), 293–
294. doi:  10.1136/jech-2013-203655    .  

    Elder, G. H. (1998).  Children of the great depression: Social change life experience . Oxford: 
Westview Press.  

    Elder, G., George, L. K., & Shanahan, M. J. (1998). Psychosocial stress over the life course. In 
H. B. Kaplan (Ed.),  Psychosocial Stress. Perspectives of structure, theory, life course and meth-
ods  (pp. 247–292). San Diego: Academic.  

     Elder, G. H., Johnson, M. K., & Crosnoe, R. (2003). The emergence and development of life 
course theory. In J. T. Mortimer & M. J. Shanahan (Eds.),  Handbook of the life course  
(pp. 3–19). New York: Kluwer.  

    Elovainio, M., Kivimaki, M., Ek, E., Vahtera, J., Honkonen, T., Taanila, A., et al. (2007). The effect 
of pre-employment factors on job control, job strain and psychological distress: A 31-year 
longitudinal study.  Social Science & Medicine, 65 (2), 187–199. doi:  10.1016/j.
socscimed.2007.02.052    .  

    Fauvel, J. P., M’Pio, I., Quelin, P., Rigaud, J. P., Laville, M., & Ducher, M. (2003). Neither per-
ceived job stress nor individual cardiovascular reactivity predict high blood pressure. 
 Hypertension, 42 (6), 1112–1116. doi:  10.1161/01.HYP.0000102862.93418.EE    .  

    Ferraro, K. F., & Shippee, T. P. (2009). Aging and cumulative inequality: How does inequality get 
under the skin?  Gerontologist, 49 (3), 333–343. doi:  10.1093/geront/gnp034    .  

    George, L. K. (2003). What life-course perspectives offer the study of aging and health. In 
R. Settersten (Ed.),  Invitation to the life course  (pp. 161–188). Amityville: Baywood Publishing 
Company.  

    George, L. (2013). Life-course perspectives on mental health. In C. Aneshensel, J. Phelan, & 
A. Bierman (Eds.),  Handbook of the sociology of mental health  (Handbooks of Sociology and 
Social Research, pp. 585–602). Dordrecht: Springer.  

3 A Life Course Perspective on Work Stress and Health

http://dx.doi.org/10.1016/j.alcr.2012.10.009
http://dx.doi.org/10.1007/s00420-008-0303-7
http://dx.doi.org/10.1007/s00420-008-0303-7
http://dx.doi.org/10.2307/2657557
http://dx.doi.org/10.1093/eurheartj/ehm584
http://dx.doi.org/10.1136/jech-2013-203655
http://dx.doi.org/10.1016/j.socscimed.2007.02.052
http://dx.doi.org/10.1016/j.socscimed.2007.02.052
http://dx.doi.org/10.1161/01.HYP.0000102862.93418.EE
http://dx.doi.org/10.1093/geront/gnp034


64

     George, L. K. (2014). Taking time seriously: A call to action in mental health research.  Journal of 
Health and Social Behavior, 55 (3), 251–264. doi:  10.1177/0022146514542434    .  

    Gilbert-Ouimet, M., Brisson, C., Vezina, M., Milot, A., & Blanchette, C. (2012). Repeated expo-
sure to effort-reward imbalance, increased blood pressure, and hypertension incidence among 
white-collar workers: Effort-reward imbalance and blood pressure.  Journal of Psychosomatic 
Research, 72 (1), 26–32. doi:  10.1016/j.jpsychores.2011.07.002    .  

   Godin, I., Kittel, F., Coppieters, Y., & Siegrist, J. (2005). A prospective study of cumulative job 
stress in relation to mental health.  Bmc Public Health, 5 .  

    Guimont, C., Brisson, C., Dagenais, G. R., Milot, A., Vezina, M., Masse, B., et al. (2006). Effects 
of job strain on blood pressure: A prospective study of male and female white-collar workers. 
 The American Journal of Public Health, 96 (8), 1436–1443. doi:  10.2105/AJPH.2004.057679    .  

    Heinz, W. R., Huinink, J., Swader, C. S., & Weymann, A. (2009). General introduction. In W. R. 
Heinz, J. Huinink, & A. Weymann (Eds.),  The life course reader. Individuals and societies 
across time  (pp. 15–30). Frankfurt: Campus Verlag.  

    Hill, A. B. (1965). The environment and disease: Association or causation?  Proceedings of the 
Royal Society of Medicine, 58 , 295–300.  

    Ibrahim, S., Smith, P., & Muntaner, C. (2009). A multi-group cross-lagged analyses of work stress-
ors and health using Canadian National sample.  Social Science and Medicine, 68 (1), 49–59. 
doi:  10.1016/j.socscimed.2008.10.019    .  

    Kivimaki, M., Virtanen, M., Elovainio, M., Kouvonen, A., Nen, A., & Vahtera, J. (2006). Work 
stress in the etiology of coronary heart disease – A meta-analysis.  Scandinavian Journal of 
Work, Environment and Health, 32 (6), 431–442.  

    Kivimaki, M., Nyberg, S. T., Batty, G. D., Fransson, E. I., Heikkila, K., Alfredsson, L., et al. 
(2012). Job strain as a risk factor for coronary heart disease: A collaborative meta-analysis of 
individual participant data.  Lancet, 380 (9852), 1491–1497. doi:  10.1016/
S0140-6736(12)60994-5    .  

      Kuh, D., & Ben-Shlomo, Y. (1997). Introduction: A lifecourse approach to the aetielogy of chronic 
disease. In D. Kuh & Y. Ben-Shlomo (Eds.),  A lifecourse approach to chronic disease epidemi-
ology  (pp. 3–14). Oxford: Oxford Univerity Press.  

    Kuh, D., & Wadsworth, M. (1991). Childhood infl uences on adult male earnings in a longitudinal- 
study.  British Journal of Sociology, 42 (4), 537–555. doi:  10.2307/591446    .  

    Kuh, D., Head, J., Hardy, R., & Wadsworth, M. (1997). The infl uence of education and family 
background on women’s earnings in midlife: Evidence from a British national birth cohort 
study.  British Journal of Sociology of Education, 18 (3), 385–405. doi:  10.1080/0142569970180305    .  

     Kuh, D., Ben Shlomo, Y., Lynch, J., Hallqvist, J., & Power, C. (2003). Life course epidemiology. 
 Journal of Epidemiology and Community Health, 57 (10), 778–783.  

   Lacey, R., Stafford, M., Sacker, A., & McMunn, A. (2015). Work-family life courses and subjec-
tive wellbeing in the MRC National Survey of Health and Development (the 1946 British birth 
cohort study).  Journal of Population Ageing , 1–21, doi:10.1007/s12062-015-9126-y.  

     Lafl amme, N., Brisson, C., Moisan, J., Milot, A., Masse, B., & Vezina, M. (1998). Job strain and 
ambulatory blood pressure among female white-collar workers.  Scandinavian Journal of Work, 
Environment and Health, 24 (5), 334–343.  

    Li, J., Weigl, M., Glaser, J., Petru, R., Siegrist, J., & Angerer, P. (2013). Changes in psychosocial 
work environment and depressive symptoms: A prospective study in junior physicians. 
[Article].  American Journal of Industrial Medicine, 56 (12), 1414–1422. doi:  10.1002/
ajim.22246    .  

    Lohela, M., Björklund, C., Vingård, E., Hagberg, J., & Jensen, I. (2009). Does a change in psycho-
social work factors lead to a change in employee health?  Journal of Occupational and 
Environmental Medicine, 51 (2), 195–203. doi:  10.1097/JOM.0b013e318192bd2c    .  

    Markovitz, J. H., Matthews, K. A., Whooley, M., Lewis, C. E., & Greenlund, K. J. (2004). Increases 
in job strain are associated with incident hypertension in the CARDIA Study.  Annals of 
Behavioral Medicine, 28 (1), 4–9. doi:  10.1207/s15324796abm2801_2    .  

M. Wahrendorf and T. Chandola

http://dx.doi.org/10.1177/0022146514542434
http://dx.doi.org/10.1016/j.jpsychores.2011.07.002
http://dx.doi.org/10.2105/AJPH.2004.057679
http://dx.doi.org/10.1016/j.socscimed.2008.10.019
http://dx.doi.org/10.1016/S0140-6736(12)60994-5
http://dx.doi.org/10.1016/S0140-6736(12)60994-5
http://dx.doi.org/10.2307/591446
http://dx.doi.org/10.1080/0142569970180305
http://dx.doi.org/10.1002/ajim.22246
http://dx.doi.org/10.1002/ajim.22246
http://dx.doi.org/10.1097/JOM.0b013e318192bd2c
http://dx.doi.org/10.1207/s15324796abm2801_2


65

    Merton, R. K. (1968). The Matthew effect in science: The reward and communication systems of 
science are considered.  Science, 159 (3810), 56–63. doi:  10.1126/science.159.3810.56    .  

    Pearlin, L. I. (2010). The life course and the stress process: Some conceptual comparisons.  The 
Journals of Gerontology Series B: Psychological Sciences and Social Sciences, 65B (2), 207–
215. doi:  10.1093/geronb/gbp106    .  

    Power, C., & Matthews, S. (1997). Origins of health inequalities in a national population sample. 
 The Lancet, 350 (9091), 1584–1589. doi:http://dx.doi.org/  10.1016/S0140-6736(97)07474-6    .  

    Reinhardt, J. D., Wahrendorf, M., & Siegrist, J. (2013). Socioeconomic position, psychosocial 
work environment and disability in an ageing workforce: A longitudinal analysis of SHARE 
data from 11 European countries.  Occupational and Environmental Medicine, 70 (3), 156–163. 
doi:  10.1136/oemed-2012-100924    .  

    Riese, H., Van Doornen, L. J., Houtman, I. L., & De Geus, E. J. (2004). Job strain in relation to 
ambulatory blood pressure, heart rate, and heart rate variability among female nurses. 
 Scandinavian Journal of Work, Environment and Health, 30 (6), 477–485.  

    Riumallo-Herl, C., Basu, S., Stuckler, D., Courtin, E., & Avendano, M. (2014). Job loss, wealth 
and depression during the great recession in the USA and Europe.  International Journal of 
Epidemiology, 43 (5), 1508–1517. doi:  10.1093/ije/dyu048    .  

    Sabbath, E. L., Guevara, I. M., Glymour, M. M., & Berkman, L. F. (2015). Use of life course work- 
family profi les to predict mortality risk among US women.  The American Journal of Public 
Health, 105 (4), e96–e102. doi:  10.2105/ajph.2014.302471    .  

    Sackmann, R., & Wingens, M. (2003). From transitions to trajectories. Sequence types. In W. R. 
Heinz & V. W. Marshall (Eds.),  Social dynamics of the life course. Transitions, institutions, and 
interrelations  (pp. 93–115). New York: Aldine de Gruyter.  

    Schnall, P. L., Schwartz, J. E., Landsbergis, P. A., Warren, K., & Pickering, T. G. (1998). A longi-
tudinal study of job strain and ambulatory blood pressure: Results from a three-year follow-up. 
 Psychosomatic Medicine, 60 (6), 697–706.  

    Shultz, K. S., Wang, M., Crimmins, E. M., & Fisher, G. G. (2010). Age differences in the demand- 
control model of work stress: An examination of data from 15 European countries.  Journal of 
Applied Gerontology, 29 (1), 21–47. doi:  10.1177/0733464809334286    .  

    Siegrist, J. (2015). Robert Merton: Occupational roles, social status and health inequalities. In 
F. Collyer (Ed.),  The Palgrave Handbook of social theory in health, illness and medicine  
(pp. 222–235). New York: Palgrave Macmillan.  

    Siegrist, J., & Marmot, M. (2006).  Social inequalities in health: New evidence and policy implica-
tions . Oxford: Oxford University Press.  

    Siegrist, J., & Wahrendorf, M. (2013). Quality of work, wellbeing, and retirement. In J. Field, R. J. 
Burke, & C. L. Cooper (Eds.),  The SAGE handbook of aging, work and society  (pp. 314–326). 
London: SAGE Publications.  

    Siegrist, J., Lunau, T., Wahrendorf, M., & Dragano, N. (2012). Depressive symptoms and psycho-
social stress at work among older employees in three continents.  Global Health, 8 , 27–35. 
doi:  10.1186/1744-8603-8-27    .  

    Smith, P. M., & Bielecky, A. (2012). The impact of changes in job strain and its components on the 
risk of depression.  The American Journal of Public Health, 102 (2), 352–358. doi:  10.2105/
ajph.2011.300376    .  

    Stansfeld, S. A., Fuhrer, R., Shipley, M. J., & Marmot, M. G. (1999). Work characteristics predict 
psychiatric disorder: Prospective results from the Whitehall II Study.  Occupational & 
Environmental Medicine, 56 (5), 302–307.  

    Stansfeld, S. A., Shipley, M. J., Head, J., & Fuhrer, R. (2012). Repeated job strain and the risk of 
depression: Longitudinal analyses from the Whitehall II Study.  American Journal of Public 
Health, 102 (12), 2360–2366. doi:  10.2105/Ajph.2011.300589    .  

    Strazdins, L., D’Souza, R. M., Clements, M., Broom, D. H., Rodgers, B., & Berry, H. L. (2011). 
Could better jobs improve mental health? A prospective study of change in work conditions and 
mental health in mid-aged adults.  Journal of Epidemiology and Community Health, 65 (6), 
529–534. doi:  10.1136/jech.2009.093732    .  

3 A Life Course Perspective on Work Stress and Health

http://dx.doi.org/10.1126/science.159.3810.56
http://dx.doi.org/10.1093/geronb/gbp106
http://dx.doi.org/10.1016/S0140-6736(97)07474-6
http://dx.doi.org/10.1136/oemed-2012-100924
http://dx.doi.org/10.1093/ije/dyu048
http://dx.doi.org/10.2105/ajph.2014.302471
http://dx.doi.org/10.1177/0733464809334286
http://dx.doi.org/10.1186/1744-8603-8-27
http://dx.doi.org/10.2105/ajph.2011.300376
http://dx.doi.org/10.2105/ajph.2011.300376
http://dx.doi.org/10.2105/Ajph.2011.300589
http://dx.doi.org/10.1136/jech.2009.093732


66

    Studer, M., & Ritschard, G. (2015). What matters in differences between life trajectories: A com-
parative review of sequence dissimilarity measures.  Journal of the Royal Statistical Society: 
Series A (Statistics in Society) . doi:  10.1111/rssa.12125    .  

    Trudel, X., Brisson, C., Milot, A., Masse, B., & Vézina, M. (2015). Adverse psychosocial work 
factors, blood pressure and hypertension incidence: Repeated exposure in a 5-year prospective 
cohort study.  Journal of Epidemiology and Community Health . doi:  10.1136/
jech-2014-204914    .  

    Turner, R. J., Wheaton, B., & Lloyd, D. A. (1995). The epidemiology of social stress.  American 
Sociological Review, 60 (1), 104–125. doi:  10.2307/2096348    .  

   Vanhoutte, B., & Nazroo, J. (2015). Life course pathways to later life wellbeing: A comparative 
study of the role of socio-economic position in England and the U.S.  Journal of Population 
Ageing , 1–21, doi:  10.1007/s12062-015-9127-x    .  

    Viner, R. M., Ross, D., Hardy, R., Kuh, D., Power, C., Johnson, A., et al. (2015). Life course epi-
demiology: Recognising the importance of adolescence.  Journal of Epidemiology and 
Community Health, 69 (8), 719–720. doi:  10.1136/jech-2014-205300    .  

    Wahrendorf, M. (2015). Previous employment histories and quality of life in older ages: Sequence 
analyses using SHARELIFE.  Ageing & Society, 35 (09), 1928–1959. doi:  10.1017/
S0144686X14000713    .  

     Wahrendorf, M., & Siegrist, J. (2014). Proximal and distal determinants of stressful work: 
Framework and analysis of retrospective European data.  BMC Public Health, 14 (1), 849–861.  

    Wahrendorf, M., Sembajwe, G., Zins, M., Berkman, L., Goldberg, M., & Siegrist, J. (2012). Long- 
term effects of psychosocial work stress in midlife on health functioning after labor market 
exit—results from the GAZEL study.  The Journals of Gerontology Series B: Psychological 
Sciences and Social Sciences, 67 (4), 471–480. doi:  10.1093/geronb/gbs045    .  

     Wahrendorf, M., Blane, D., Bartley, M., Dragano, N., & Siegrist, J. (2013). Working conditions in 
mid-life and mental health in older ages.  Advances in Life Course Research, 18 (1), 16–25. 
doi:http://dx.doi.org/  10.1016/j.alcr.2012.10.004    .  

    Wang, J., Schmitz, N., Dewa, C., & Stansfeld, S. (2009). Changes in perceived job strain and the 
risk of major depression: Results from a population-based longitudinal study.  American 
Journal of Epidemiology, 169 (9), 1085–1091. doi:  10.1093/aje/kwp037    .  

    Weigl, M., Hornung, S., Petru, R., Glaser, J., & Angerer, P. (2012). Depressive symptoms in junior 
doctors: A follow-up study on work-related determinants.  International Archives of 
Occupational and Environmental Health, 85 (5), 559–570. doi:  10.1007/s00420-011-0706-8    .  

     Westerlund, H., Kivimaki, M., Singh-Manoux, A., Melchior, M., Ferrie, J. E., Pentti, J., et al. 
(2009). Self-rated health before and after retirement in France (GAZEL): A cohort study. 
 Lancet, 374 (9705), 1889–1896. doi:  10.1016/S0140-6736(09)61570-1    .  

    Willis, S. L., Martin, M., & Rocke, C. (2010). Longitudinal perspectives on midlife development: 
Stability and change.  European Journal of Ageing, 7 (3), 131–134.  doi:  10.1007/
s10433-010-0162-4    .    

M. Wahrendorf and T. Chandola

http://dx.doi.org/10.1111/rssa.12125
http://dx.doi.org/10.1136/jech-2014-204914
http://dx.doi.org/10.1136/jech-2014-204914
http://dx.doi.org/10.2307/2096348
http://dx.doi.org/10.1007/s12062-015-9127-x
http://dx.doi.org/10.1136/jech-2014-205300
http://dx.doi.org/10.1017/S0144686X14000713
http://dx.doi.org/10.1017/S0144686X14000713
http://dx.doi.org/10.1093/geronb/gbs045
http://dx.doi.org/10.1016/j.alcr.2012.10.004
http://dx.doi.org/10.1093/aje/kwp037
http://dx.doi.org/10.1007/s00420-011-0706-8
http://dx.doi.org/10.1016/S0140-6736(09)61570-1
http://dx.doi.org/10.1007/s10433-010-0162-4
http://dx.doi.org/10.1007/s10433-010-0162-4


67© Springer International Publishing Switzerland 2016 
J. Siegrist, M. Wahrendorf (eds.), Work Stress and Health in a Globalized 
Economy, Aligning Perspectives on Health, Safety and Well-Being, 
DOI 10.1007/978-3-319-32937-6_4

    Chapter 4   
 A Social Inequalities Perspective 
on Effort- Reward Imbalance at Work                     

     Nico     Dragano      and     Morten     Wahrendorf   

4.1          Introduction: Occupational Inequalities in Health 
and Their Explanation 

 It is a core fi nding of population health that adverse social and economic conditions 
are linked to poorer health and shorter life expectancy. Several important drivers of 
this social gradient in health have been identifi ed and there are at least two reasons 
why work is one of them (WHO Commission on Social Determinants of Health 
 2008 ). First, work determines the access to important health- related material and 
immaterial resources such as income, social integration or self-esteem. Second, 
work has direct effects on health via a wide range of work-related exposures and 
resources, such as physical or psychosocial working conditions. An unequal distri-
bution of these conditions could, for example, be an important reason for existing 
socioeconomic differences in health. Before discussing the role of working condi-
tions in more detail and before having a closer look at the ‘effort-reward-imbalance’ 
(ERI) model in this context, we will briefl y summarize main empirical fi ndings on 
health inequalities. This overview will be restricted to fi ndings based on working 
populations and individuals’ occupational position. Thereafter, we will present a 
conceptual framework helping to disentangle the different links between occupa-
tional position, working conditions and health. In accordance with the identifi ed 
pathways we will then describe evidence focusing on ERI as one possible driver of 
health inequalities in modern economies. Finally, a short refl ection about the conse-
quences for prevention at the levels of companies and national occupational safety 
and health policies is given. 
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4.1.1     Evidence: Occupational Inequalities 

 Evidence on the importance of occupational position for health is available from 
studies that investigated health inequalities among working populations by compar-
ing mortality rates of workers from different occupational positions, either in terms 
of qualifi cation level, occupational status or occupational class. One of the fi rst 
cohort studies describing an increase in mortality risk from higher to lower hierar-
chical levels was the British Whitehall study. The study sample were civil service 
employees in London who were followed up for incident disease and mortality 
(Marmot et al.  1978 ). Using this information Marmot and colleagues found a step-
wise increase in mortality rates due to cardiovascular disease from high to low 
occupational grades (i.e. a social gradient in health). Incidence was, for instance, 
3.6-fold higher in employees from the lowest grades compared to the highest grade 
employees, such as supervisors and professionals. Meanwhile, numerous studies 
replicated this fi nding of an occupational gradient of mortality in the working popu-
lation in different countries (Burrows et al.  2012 ; Kivimaki et al.  2007 ; Kunst et al. 
 1998a ,  b ; Niedhammer et al.  2011 ; Mackenbach et al.  1997 ,  2003 ,  2008 ; Muntaner 
et al.  2004 ; Stringhini et al.  2011 ; Virtanen and Notkola  2002 ; Son et al.  2002 ). 
Results are largely consistent for all-cause mortality and for different causes of 
death, including cardiovascular and stroke mortality, mortality from external causes, 
cancer mortality or death due to respiratory disease. 

 Mortality differences suggest an analogous pattern for non-fatal disease. This has 
been tested for a large range of single diagnoses and diagnostic groups. In brief, 
there is solid evidence for an occupational gradient in non-fatal cardiovascular dis-
ease. For example, Geyer and colleagues found a pronounced increase in rates of 
non-fatal myocardial infarction in relation to a decreasing occupational position in 
a large register based follow-up study (Geyer et al.  2006 ). Comparable inequalities 
were found for hospital admission due to myocardial infarction (Huisman et al. 
 2008 ; Andersen et al.  2004 ) or stroke (Kivimäki et al.  2009 ). Other health outcomes 
for which occupational inequalities were observed are musculoskeletal pain and 
disorders (Aittomaki et al.  2007 ; Mehlum et al.  2008 ), poor physical health func-
tioning (Lahelma et al.  2015 ), occupational injuries (Niedhammer et al.  2008 ), dia-
betes (Geyer et al.  2006 ), or poor self rated health (Niedhammer et al.  2008 ; 
Mackenbach et al.  1997 ; Kaikkonen et al.  2009 ). Higher disease risks in lower occu-
pational positions are also evident for mental disorders measured by indicators like 
mental functioning (Sekine et al.  2009 ) or depressive symptoms (Hoven et al.  2015 ). 

 In regard to work-related health outcomes Virtanen and colleagues reported con-
siderably higher short- and long-term sickness absence spells in blue collar workers 
compared to white collar workers (Vahtera et al.  1999 ), a fi nding that corresponds 
to other studies on inequalities in sickness absence (Piha et al.  2013 ; Niedhammer 
et al.  2008 ; Melchior et al.  2005 ). A further important outcome category of inequal-
ity research is disability retirement. One example is a study by Mansson et al. ( 1998 ) 
that found an over fourfold-increased risk of early retirement due to a disease of the 
musculo-skeletal system, based on a Swedish longitudinal study. This result has 
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been replicated for other disability diagnoses indicating a robust association between 
disability and occupational position (Krokstad and Westin  2004 ; Haukenes et al. 
 2011 ; Ervasti et al.  2013 ). 

 Although fi ndings for mortality and morbidity are consistent it must be men-
tioned that the strength of the associations varies considerably between the studies. 
This may partly refl ect ‘real’ differences in the degree of occupational inequalities 
between different populations and countries. Differences, though, are also likely to 
be a result of the large heterogeneity in research methods and health outcomes 
under study. For example, many different ways to measure the occupational posi-
tion have been used, ranging from dichotomous comparisons between blue and 
white collar workers to more sophisticated occupational class concepts like the 
Erikson-Goldthorpe-Portocarero scheme (Wahrendorf et al.  2013 ).  

4.1.2     Explanations: Different Pathways 

 Apart from methodological considerations different explanations for those patterns 
of occupational inequalities in mortality, morbidity and work-related outcomes 
were proposed. In an attempt to summarize knowledge about the explanatory path-
ways, Clougherty and colleagues proposed a simple framework to systematize the 
different links between occupational position, workers health and explanatory fac-
tors (Clougherty et al.  2010 ). Building on this framework and adding information 
from other conceptual papers (Hoven and Siegrist  2013 ; Landsbergis  2010 ; 
Lipscomb et al.  2006 ) we distinguish between four main – albeit interrelated – 
mechanisms:  selection ,  confounding ,  mediation ,  and effect modifi cation . We use 
these terms to illustrate the main underlying processes, though are aware that their 
meaning may be different in analytical epidemiology. 

  Selection  occurs when individuals with impaired health cluster in disadvantaged 
occupational positions. Processes of clustering may happen at different stages of the 
career with some of them beginning very early in the life course. Health during 
childhood, adolescence or early adulthood may have an impact on educational 
attainment (Chittleborough et al.  2006 ), which in turn infl uences opportunities on 
the labor market (Dragano and Wahrendorf  2014 ). Young people with chronic ill-
nesses or disabilities are at a higher risk to experience an unfavorable start into their 
employment career and are thus more often forced to enter occupations with less 
reputation and employment security. Later in life, illness or disability does again 
infl uence the occupational position as poor health may lead to downward mobility 
or block career opportunities. Importantly, selection and socioeconomic inequalities 
are mutually related during the whole period of adulthood as individuals from dis-
advantaged social groups have higher disease risks and are consequently more often 
affected by negative selection. 

 A second mechanism is the  confounding  of the association between occupational 
position and health by education and income. There is defi nitely a strong  coincidence 
between a low occupational position, low education and/or low income (Landsbergis 
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 2010 ; Clougherty et al.  2010 ; Huisman et al.  2008 ) as all three indictors are sub-
dimensions of the latent construct‚ socioeconomic position’ (SEP). For instance, 
persons with lower educational degrees tend to have less qualifi ed occupations and 
those occupations are usually less well paid. If occupational position is used to 
measure social position, it is likely that part of its association with health is explained 
by an overlap with education and income which both have a strong infl uence on 
health- related living conditions, behaviors (e.g. nutrition, physical activity), and 
attitudes (e.g. self-esteem, health literacy). 

 The third mechanism is directly related to characteristics of the occupation or, 
more precisely, to the quality of work. Various positive and negative infl uences on 
health emerge from the tasks performed, the work environment and work organiza-
tion, or from employment conditions.  Mediation  takes place when health-adverse 
working conditions are more frequently experienced by workers from lower occu-
pational positions – with the respective consequences for their health. The media-
tion hypothesis has repeatedly been investigated for a large number of physical and 
psychosocial occupational risk factors. Empirical studies have, for instance, found 
that injury risks, ergonomic, physical or chemical hazards are more common in 
disadvantaged occupational positions, in particular in the case of manual occupa-
tions (Borrell et al.  2004 ; D’errico et al.  2007 ; Hämmig et al.  2014 ; Hämmig and 
Bauer  2013 ; Lahelma et al.  2009 ; Mehlum et al.  2008 ; Melchior et al.  2005 ; 
Montano  2014 ; Platts et al.  2013 ). The presence of psychosocial risk factors is also 
related to the occupational position, as a number of studies suggest (Hämmig et al. 
 2014 ; Hoven and Siegrist  2013 ; Kristensen et al.  2002 ; Melchior et al.  2005 ; 
Niedhammer et al.  2008 ; Wahrendorf et al.  2013 ). An oversimplifi cation should, 
however, be avoided, as the distribution across occupational positions varies con-
siderably by risk factors. For some work- related factors even a reverse gradient was 
observed, with higher exposure in higher positions (Dragano et al.  2015 ). It is there-
fore necessary to analyse mediation separately for each single occupational risk 
factor. Here, we will do this for work stress measured in terms of the effort-reward 
imbalance model. 

 The last mechanism in the framework is the  effect modifi cation  of an association 
between occupational hazards and health by occupational position. More specifi -
cally, it has been suggested that workers with disadvantaged occupational positions 
are more vulnerable to the negative effects of occupational exposures on health than 
workers with more advantaged occupational positions. A higher vulnerability can 
be the result of the above described negative infl uences of low education or low 
income on living conditions and lifestyles, which may reduce the person’s ability to 
cope with work- related strains. Moreover, vulnerabilities may origin from early life 
health disadvantages (see selection mechanism) or from risk clustering of several 
occupational risk factors together with non-work related risk factors (e.g. poverty, 
bad housing conditions). The common consequence is that workers with disadvan-
taged occupational positions are more likely to suffer from work-related 
exposures.   
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4.2     Work Stress, Effort-Reward Imbalance and Health 
Inequalities 

 In the following part we describe the possible role work- related stress in terms of 
the effort-reward imbalance (ERI) model may play as a possible driver of unequal 
health in working populations. To do so, we follow the abovementioned framework, 
with a focus on mediation and effect modifi cation. However, as selection and con-
founding are alternative explanations, we will also comment on them. As a compre-
hensive overview requires a differentiated view of the underlying exposure we start 
with a short description of those theoretical elements of the ERI model which are 
important in the context of occupational inequalities. 

 The main theoretical idea of the ERI model is that a violation of the social norm 
of reciprocity evokes a negative emotional or stress reaction. Albeit such a violation 
is not necessarily limited to the working situation (see Chaps   12     and   13    ) it has been 
the main focus of the application of the theoretical model so far. The established 
operationalization of the model in the work context differentiates between two 
dimensions, ‘effort spend at work’ and ‘rewards gained in return’. A negative pro-
portion between high costs (efforts) and low gains (rewards) is defi ned as a high 
strain combination of unmet reciprocity or “effort-reward-imbalance”. The effort 
dimension refl ects psychosocial strain at work, and it is in general operationalized 
as a uni-dimensional additive scale of items which ask for common quantitative 
demands and stressors like constant time pressure, frequent disruptions or an 
increase in demands. Reward, instead, is a multidimensional construct with differ-
ent types (also called ‘transmitter systems’) of rewards, i.e. esteem, money, job 
security or promotion prospects. The common measurement instrument includes 
items on all types. The ‘esteem’ scale, for instance, measures the workers’ percep-
tion of receiving appropriate respect, support, or prestige from coworkers, supervi-
sors and relevant others. ‘Job security’ summarizes items about fear of job loss and 
undesired change at work while ‘promotion prospects’ is operationalized as a sub-
jective evaluation of the adequacy of job promotion prospects. Money as an impor-
tant reward system is also rated subjectively as the adequacy of salary/income. 

 A further important component of the model is an intrinsic dimension of effort- 
reward- imbalance termed ‘over-commitment’. Siegrist ( 1996 ) has introduced this 
personal ‘trait’ to explain, why individuals accept situations of non-reciprocity in 
general, invest inappropriately high efforts, and are particularly sensitive to rewards. 
In the following sections we demonstrate the importance of distinguishing between 
the single model components, including the different sources of reward, when rela-
tionships of work stress with occupational position are investigated. 
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4.2.1     Mediation: Evidence 

 A necessary condition for mediation is an independent effect of the potential media-
tor variable on the outcome of interest, that is, of work stress on health. This is 
clearly the case in a large number of stress-associated diseases that have been tested 
in longitudinal and experimental studies with regard to ERI. Effects have for exam-
ple been shown for somatic diseases like cardiovascular disease (Backé et al.  2012 ; 
Koch et al.  2014 ; Kuper et al.  2002 ; Siegrist  2005 ; Steptoe and Kivimäki  2013 ), 
mental disorders (Bonde  2008 ; Rugulies et al.  2013 ; Theorell et al.  2015 ), sickness 
absence (Janssens et al.  2014 ; Ndjaboué et al.  2014 ), disability retirement (Dragano 
 2007 ; Juvani et al.  2014 ), and health-adverse behaviors (Head et al.  2004 ) (for 
detailed reviews see Chaps.   5    ,   6    ,   7    ,   8    ,   9    ,   10    , and   11    ). 

 The second prerequisite of mediation is that the predictor under study is associ-
ated with the mediator variable. In case of occupational inequalities exposure preva-
lence should increase with decreasing occupational position. To see whether this 
condition is met in case of the ERI model one can fi rst look at bivariate associations 
of measures of the model with indicators of occupational position. The number of 
publications which report such associations for the ERI model is small and mostly 
restricted to its extrinsic components. An instructive example is provided by an 
analyses of data from an international study with participants from 11 European 
countries, published by Wahrendorf et al. ( 2013 ). They observed a gradual increase 
in the prevalence of effort-reward imbalance with decreasing occupational position, 
assessed either in terms of occupational class, occupational status, or occupational 
skill level. Yet, this fi nding does not correspond with descriptive data from a num-
ber of other studies which revealed either no association between occupational posi-
tion and the effort-reward ratio or even a reversed association, with higher ERI 
scores in higher professional groups (Peter et al.  1998 ; Rugulies et al.  2013 ; Siegrist 
et al.  2004 ; Wege et al.  2008 ; Chandola et al.  2005 ). When discussing this discrep-
ancy of results one should keep in mind that considerable levels of ERI were 
observed even among lower occupational positions, and that differences between 
occupational groups were generally modest or small in those studies. A further 
study is noteworthy in this context because it has analyzed changes of ERI accord-
ing to occupational position. In the British Whitehall cohort study ERI was more 
common among employees with higher occupational grades at baseline, but was 
substantially reduced at follow-up, whereas such a reduction over time was not 
observed among employees with lower grades (Chandola et al.  2005 ). 

 Studies of the intrinsic component of the ERI-model are largely absent so far. We 
identifi ed only two reports on the distribution of over-commitment by occupational 
position. The fi rst one is a result from the Swedish WOLF study showing that work-
ers in white collar jobs were more often overcommitted than blue-collar workers 
(Peter et al.  1998 ). The second study is an analysis from Siegrist and colleagues 
( 2004 ) who calculated bivariate statistics to describe associations between over- 
commitment and educational degrees in fi ve European cohort studies. There was a 
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tendency towards higher over-commitment in workers with higher educational 
degrees in four studies, but differences were not pronounced. 

 Another way to study mediation is to simultaneously look at the statistical asso-
ciation between occupational position, a health outcome, and the potential exposure 
measure. This is achieved by adjusting for the exposure variable in regression mod-
els with occupational position as the independent and health as the dependent vari-
able. A reduction in the crude effects for occupation after adjustment for the 
exposure is then interpreted as limited evidence of mediation. Pathway analysis 
offers an alternative method. A recent longitudinal investigation based on this 
method (Hoven et al.  2015 ) revealed that a statistically signifi cant part of the asso-
ciation between occupational position and depressive symptoms was mediated by 
effort-reward-imbalance. This fi nding replicates an earlier report of results from the 
Whitehall II study by Stansfeld et al. who found that the statistical association (point 
estimates) of occupational position with depression was attenuated when ERI and 
job strain were adjusted for in multivariate regression models (Stansfeld et al. 
 2003 ). Another corresponding, yet cross-sectional fi nding (Du Prel et al. ( 2014 ) was 
derived from data of a population based study, documenting an attenuation of the 
association between low education and depressive symptoms after inclusion of ERI 
in multivariable analysis. A further longitudinal investigation of the Whitehall II 
study used diabetes as a health outcome and found that the association between 
employment grade and incidence of type II diabetes was partly mediated by effort- 
reward imbalance in multivariate regression models (Kumari et al.  2004 ). 

 As the number of empirical investigations using the full measurement of the ERI 
model as a potential mediator is still small, it is of interest to consider evidence from 
studies using alternative, yet partly overlapping measurements of psychosocial 
work stress. In particular, the majority of published studies used the established job 
demand-control model to assess work stress. A recent review by Hoven and Siegrist 
identifi ed 17 longitudinal studies on mediation based on this model. In sum, there 
was modest support in favor of the mediation hypothesis, but results were not 
straightforward. Interesting information in this respect comes from investigations 
which analyzed the single dimensions of the demand-control (DC) model. The 
‘control’ dimension (skill discretion and decision authority) tends to be consistently 
inversely distributed, with signifi cantly lower levels of job control in lower occupa-
tional positions or in low-skilled occupations (Schuette et al.  2015 ; Kristensen et al. 
 2002 ; Melchior et al.  2005 ; Niedhammer et al.  2008 ; Vanroelen et al.  2010 ). The 
consistency of this fi nding is not surprising, as low control is an inherent character-
istic of low-skilled jobs, and therefore, of a lower occupational position. Demands, 
however, are not necessarily higher in the lower occupational positions, in particu-
lar psychological demands, the second main dimension of demands within the 
model. These latter demands were generally more pronounced for higher occupa-
tional positions. As the ‘demand’ dimension of the DC-model is closely linked to 
the effort dimension of the ERI model, a comparable picture may exist for effort. 
Yet, systematic evidence is not available so far. 

 The latter fi nding points to another gap of knowledge: the lack of studies inves-
tigating the socioeconomic differences of each single dimension of the ERI model. 
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In view of the reported fi ndings on the DC-model one may suggest that the compo-
nents ‘effort’ and ‘reward’ are also differently linked to occupational position. The 
few available studies which report scale-specifi c distributions support this assump-
tion. One example is the validation study by Siegrist and colleagues which used 
education instead of occupational position as an indicator of SEP (Siegrist et al. 
 2004 ). The authors reported the sum scores of the ‘effort’ and ‘reward’ scales for 
three educational groups from fi ve large cohort studies separately. Hereby, effort 
was considerably higher for worker with higher education levels in all studies, 
while reward showed the opposite pattern with lower levels of reward for workers 
with lower educational level. A similar fi nding based on a sample of Danish workers 
was reported by Rugulies et al. ( 2013 ). Here, levels of effort among higher occupa-
tional positions were generally higher than levels of rewards, resulting in an imbal-
ance in the effort-reward ratio for higher occupational positions. 

 A more detailed investigation of the mediation mechanism for the three sub-
scales of the ‘reward’ dimension has not been conducted so far. Again, indirect 
evidence can be derived from investigations using alternative measurements, with 
solid evidence in the case of job security. Several studies have demonstrated that the 
level of insecurity is higher for workers with lower occupational positions and with 
a lower educational qualifi cation (Schuette et al.  2015 ; Dragano et al.  2015 ; 
Kristensen et al.  2002 ; Borrell et al.  2004 ). 

 Differences of job insecurity seem to be quite pronounced. For example, in a 
study conducted by Schuette and colleagues ( 2015 ), based on 33,443 workers from 
the European Working Conditions Survey, prevalence differences in job insecurity 
were 18.5 % for men and 20.9 % for women when comparing the highest to the 
lowest occupational position. The same study also revealed lower levels of social 
support among disadvantaged occupational positions, a dimension that is partly 
related to the ‘esteem’ dimension of rewards. This fi nding is in line with other stud-
ies (Melchior et al.  2005 ; Kristensen et al.  2002 ; Niedhammer et al.  2008 ,  2011 ). In 
addition, unfair treatment at work (another indicator linked to ‘esteem’) has been 
investigated in a study by de Vogli et al. ( 2007 ). Again, people with more disadvan-
taged occupational positions had generally higher levels of unfair treatment. Finally, 
single item analyses suggest that promotion prospects are generally lower among 
workers with lower occupational positions (Hämmig and Bauer  2013 ; Schuette 
et al.  2015 ).  

4.2.2     Effect Modifi cation: Evidence 

 A higher vulnerability to adverse health effects of stressful work in terms of ERI 
among workers in lower occupational positions has been proposed as a further 
mechanism by which ERI contributes to occupational inequalities in health. 
Compared to the mediation mechanism, however, the empirical evidence is still 
restricted. In a recent review Hoven and Siegrist ( 2013 ) identifi ed only two longitu-
dinal studies testing modifi cation for work stress based on the ERI model. The fi rst 
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one is an analyses of data from the Whitehall II study that explored if the strength 
of the effect produced on incident coronary heart disease or on physical and psycho-
logical functioning by ERI varied by occupational position (Kuper et al.  2002 ). 
Stratifi ed cox-regression models revealed slightly stronger effects for the lowest 
occupational position as compared to medium and high positions in case of coro-
nary heart disease. No indication of an effect modifi cation, however, was found for 
physical or psychological functioning. The second longitudinal study investigated 
effect modifi cation in relation to the onset of depressive symptoms in a 5-year fol-
low up period based on a Danish cohort study (Rugulies et al.  2013 ). Overall, ERI 
predicted new depressive episodes, but stratifi ed regression demonstrated that the 
effect was much stronger in the lower occupational positions. 

 Additional evidence can be derived from four cross-sectional studies. Wege and 
colleagues ( 2008 ) tested the interaction between ERI and occupational position for 
the three outcome measures ‘depressive symptoms’, ‘low self-rated health’, and 
‘angina pectoris’ in the baseline sample of a population based cohort study in 
Germany. For all outcomes, associations with ERI were more pronounced among 
workers with low occupational positions, albeit the interaction was signifi cant for 
depressive symptoms only. Another cross-sectional investigation of interaction 
published by Herr et al. revealed no difference in the association of ERI with mus-
culoskeletal symptoms between blue and white collar workers (Herr et al.  2015 ). It 
is worth noting, however, that this result has a limited validity because the outcome 
assessment refers to a period of time preceding the assessment of work stress. 
Insomnia was the health outcome of an investigation of a large sample of male pub-
lic service workers in Japan (Yoshioka et al.  2013 ). Workers with the lowest posi-
tion who were exposed to ERI had a 6.24-fold higher odds ratio of reporting 
insomnia than the reference group (workers with the highest position and without 
ERI). Noteworthy, this is the only study that additionally considered the intrinsic 
component over-commitment and found a similar trend. In addition, a strong inter-
action of occupational position with over-commitment was observed, with more 
pronounced effects of over-commitment on insomnia among workers with lower 
occupational positions. Finally, a cross-sectional study explored modifi cation by 
using the extrinsic ERI components for three self-reported health measures 
(Toivanen  2011 ). Although a tendency for stronger associations between ERI and 
health measures in lower positions was found for all outcomes, interactions did not 
reach statistical signifi cance in most cases.  

4.2.3     Selection and Confounding: Evidence 

 In our explanatory framework selection and confounding are not directly related to 
the health-related consequences of working conditions, but are introduced rather as 
processes preceding or interfering with the association of occupational position 
with health (Clougherty et al.  2010 ). We argue that it is nonetheless important to 
have a closer look at those alternative explanations when studying the role of single 
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mediating factors. In other words, selection and confounding could both affect the 
predictor and the mediating variable. 

 Starting with selection, we think that a bias is not very likely. Although it seems 
possible that some individuals with preexisting disease – and a lower occupational 
position as a result – may perceive their working conditions as more stressful than 
healthy people there is no empirical evidence supporting the assumption that this 
selection bias accounts for observed main effects of ERI on health. Numerous lon-
gitudinal studies have shown that ERI predicts disease in previously healthy sub-
jects which precludes reverse causation. Moreover, a study of severely disabled 
workers has shown that the strength of associations between ERI and health com-
plaints was similar to the one reported from studies with non-disabled workers 
(Fekete et al.  2014 ). 

 We come to the same conclusion for a possible confounding effect exerted by 
income and education. Such an effect is rather unlikely in view of robust evidence 
from cohort studies that adjusted for those variables while investigating effects of 
ERI on health outcomes (see e.g. Chaps.   5     and   6    ). The strength of the exposure- 
outcome association was in general robust even after adjustment for education or 
income in those studies. Moreover, as already described in the section on mediation, 
the association between ERI and education seems to be rather weak – a fact that 
precludes a major role of confounding.   

4.3     Summary and Discussion of the Empirical Evidence 

 It is self-evident that a single exposure like effort-reward imbalance can only partly 
explain the occupational gradient in complex and multi-causal disease outcomes. 
However, the evidence suggests that ERI does indeed contribute to the occupational 
gradient. Additionally, the fi ndings reviewed in this chapter indicate that a more 
differentiated analysis of the model’s single components reveals some particularly 
important aspects that are summarized as follows:

 –    Results of an inverse relationship between occupational position and the effort- 
reward ratio are not consistent, indicating that the mismatch between high efforts 
and low rewards is not necessarily more pronounced in lower occupational 
positions;  

 –   One explanation of this inconsistency points to different types of associations for 
the two subscales ‘effort’ and ‘reward’;  

 –   Although elevated overall levels of efforts, defi ned as psychosocial strain at 
work, are observed among all occupational groups, efforts nevertheless tend to 
be higher among workers in more advantaged occupational positions;  

 –   Men and women working in lower occupational positions experience signifi -
cantly less rewards in terms of salary, esteem, job security and promotion 
prospects;  
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 –   There is a tendency of stronger effects on poor health among workers in lower 
occupational positions, suggesting their higher vulnerability to the negative 
infl uence of work stress on health.   

The fi rst four statements relate to the mediation hypothesis. In sum, the evidence 
suggests that low rewards may be an important mediator while efforts and over- 
commitment are not necessarily a particular burden for people working in lower 
occupational positions. These opposing trends may explain why the effort-reward 
ratio did not show a consistent gradient in the (few) empirical studies conducted so 
far. It is therefore important to investigate the single components of the model in 
detail. 

 Low reward has been found to predict health outcomes even independent of 
effort (Siegrist et al.  2005 ; Nakata et al.  2011 ; Bellingrath et al.  2008 ). Accordingly, 
it is of particular interest to notice that workers in lower occupational positions are 
signifi cantly more disadvantaged in terms of access to all dimensions of reward, i.e. 
esteem, money, promotion prospects and job security, compared to those in higher 
positions. This tendency may be the consequence of lower wages in occupations at 
the lower end of the occupational hierarchy or in jobs requiring low or no qualifi ca-
tion. Many of those occupations do also offer limited opportunities for promotion 
and for further qualifi cation. Correspondingly, skill discretion is rated lower among 
men and women working in lower occupational positions (Andersen et al.  2004 ; 
Hämmig and Bauer  2013 ; Schuette et al.  2015 ). Job insecurity is also signifi cantly 
higher among low occupational positions. One reason may be that the labor market 
for low-skilled occupations has constantly been under pressure during the last 
decades, as rationalization and downsizing have become a common phenomenon of 
economic globalization worldwide (see Chap.   1    ). Cuts, replacement or relocation of 
jobs are easier to perform for tasks requiring less qualifi cation or those suitable for 
substitution by technology. The perception of insecurity is likely to refl ect an objec-
tively higher risk of job loss for these occupational groups. From a psychological 
point of view the anticipated consequences of job loss may be perceived as particu-
larly threatening among low-skilled workers, thus contributing to an increased sen-
sitivity in situations of job instability. Disposing of a high skill level can be regarded 
as a stress-protective factor in times of increased job instability. This observation 
supports the signifi cance of ‘skill level’ as a core dimension of classifying occupa-
tional positions (as is the case with the EGP-scheme). 

 Higher levels of efforts (or demands) among higher occupational positions were 
repeatedly observed (Kaikkonen et al.  2009 ; Rahkonen et al.  2006 ; Kivimäki et al. 
 2009 ). Certain aspects of psychological efforts can indeed be considered as charac-
teristics of higher qualifi ed white collar work and/or leading positions. Long work-
ing hours, for instance, are more common in self-employed and in managerial 
positions than in manual occupations where working time is often more strictly 
regulated and controlled (Dragano et al.  2015 ). Other types of psychological 
demands such as high responsibility, mental work disruption, or the requirement of 
high mental concentration are also associated with higher qualifi ed work. Yet, other 
aspects of effort, such as work pressure, are also highly prevalent among workers in 
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lower positions, especially so in times of work intensifi cation, rationalization and 
organizational restructuring. 

 Once exposed to chronic stress, workers from all occupations exhibit negative 
health effects, but studies also reveal a tendency for a more pronounced infl uence of 
ERI on health in case of low occupational positions. Albeit the evidence needs to be 
extended at this point, this increased vulnerability has been attributed to different 
factors. The simultaneous exposure of workers with lower occupational positions to 
psychosocial and physical work hazards is one such factor (Toch et al.  2014 ). Risk 
clustering in conjunction with stressful experience in other life domains is another 
explanation (Sperlich and Geyer  2015 ) (see Chap.  13    ). It is well known that health- 
adverse living conditions and behaviors are more prevalent among persons living in 
disadvantaged social and economic circumstances. Impaired health, fewer options 
to recover, and dysfunctional coping strategies are possible consequences that 
restrict options of mastering stress at work. 

 Stronger effects of ERI on health among people living in lower social positions 
could also be related to some specifi c psychological characteristics of stressful 
experience. A psycho-physiological stress reaction is triggered by a person’s per-
ception of the situation as threatening or challenging in the absence of appropriate 
intrinsic or extrinsic coping resources (Lazarus and Folkman  1984 ). We have 
already argued that resources such as wealth or social support may be less often 
available to low-skilled workers. Two examples illustrate possible consequences. 
First, while failed reciprocity at work can be compensated to some extent by avail-
able external resources (e.g. strong family support or esteem by friends), these 
resources are often lacking among disadvantaged workers. Second, among more 
privileged workers, material wealth may help buffer the threats related to fi nancial 
strain, by compensating income loss by available savings. This option is less often 
present in groups with low socioeconomic position. 

 Additionally, protective personal resources such as self-confi dence or self- 
esteem are less pronounced in lower skilled people, thus aggravating appraisals of, 
and emotional reactions to, stressors at work. As their opportunities of experiencing 
intrinsic reward at work are restricted, extrinsic rewards are receiving primacy, and 
their absence or inadequacy elicits additional stress reactions. It is well known that 
socioeconomic disadvantage reinforces negative attributions and cognitions, and 
this fact may help explaining an increased susceptibility of people in lower socio-
economic positions to adverse working conditions. 

 A last argument emphasizing the importance of unequal health effects of stress-
ful work according to occupational position can be derived from one of the core 
assumptions of the theoretical model. Whereas rational choice theory claims that a 
person who experiences a mismatch between high costs and low gains reacts to this 
situation by reducing his or her effort, ERI theory maintains that options of reducing 
effort are often not available, e.g. due to lack of alternative choice in the labor mar-
ket or limited control of the immediate job conditions (Siegrist  1998 ,  1996 ). 
Accordingly, with lower social positions of workers within an organization, oppor-
tunities tend to be reduced to modify or escape an adverse job situation. This 
dilemma has already been pointed out by Johannes Siegrist in his model  description: 
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“ For instance ,  blue collar workers with reduced opportunities of changing jobs will 
not minimize their effort at work even if their gain is low. The reason for this behav-
ior is obvious :  the possible costs produced by disengagement  (e.g.  the risk of being 
laid off or of facing downward mobility )  by far outweigh the costs of accepting 
inadequate benefi ts. Thus ,  under defi ned conditions of low occupational status con-
trol ,  effort - reward imbalance is maintained contrary to the prediction derived from 
the expectancy value theory of motivation ” (Siegrist  1998 ).  

4.4     Conclusions for Research and Prevention 

 This chapter has illustrated how ERI may help to understand why workers in lower 
occupational positions are more likely to suffer from poor health as compared to 
people in more privileged positions, and additionally, it has presented respective 
scientifi c evidence. In sum, the evidence supports the notion that improving psycho-
social working conditions in terms of ERI among workers in lower social position 
contributes to a reduction of health inequalities. However, not all dimensions of the 
theoretical model are of similar signifi cance in this regards. Given a high degree of 
consistency in the social distribution of two core reward components, ‘job security’ 
and ‘appropriate salary’, these dimensions offer promising entry points for inter-
ventions. Specifi cally at the national level, such interventions could aim at extend-
ing integrative labour market policies to vulnerable and disadvantaged occupational 
groups, strengthening their opportunities of maintaining or improving their jobs, or 
of returning to work after a disruptive event (Wahrendorf and Siegrist  2014 ; Dragano 
et al.  2011 ). In addition, national regulations of minimum income for low salary 
workers should be established. Turning to the level of single organisations, compa-
nies may broaden opportunities for continued training and provide fair salaries for 
their workers. Further recommendations informed by these research fi ndings con-
cern measures of strengthening working people’s resources of coping with adversity 
at work. Again, such measures can be developed at the level of national programmes 
(e.g. in terms of protective labour market policies) and at the level of companies, for 
example by providing long-term contracts and by offering supportive services (e.g. 
occupational safety and health, rehabilitation services) (see Chaps.   15     and   16    ). 

 Another set of recommendation relates to possible extensions of existing 
research. First, while a systematic assessment of work stress based on a theoretical 
model allows for a more nuanced perspective helping to identify specifi c interven-
tions, a more comprehensive assessment of occupational positions appears equally 
important to identify high risk groups more appropriately. In fact, among existing 
studies measures of occupational position are very heterogeneous and often not 
based on available theoretical models, thus resulting in the production of inconsis-
tent fi ndings and limited comparability. Along these lines, it seems necessary to 
specify, classify and compare occupational groups in much more detail and to iden-
tify particular high risk groups of workers (Rugulies et al.  2009 ). Two fi nal recom-
mendations relate to the fact that many studies on health-related consequences of 
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work stress are based on occupational cohorts with participants who were working 
at study onset (often recruited from single companies). This restriction fails to rep-
resent the full range of occupational conditions, in particular a growing segment of 
non-standard employment arrangements including temporary workers, irregular or 
contingent workers, or those working on demand. A further limitation of main-
stream occupational cohort studies concerns the lack of data on potential selection 
processes operating at the stage of entry into labour market. It is hoped that existing 
birth cohort studies following populations that are now reaching working age can 
reduce this gap of knowledge. Additional evidence on life course trajectories may 
become available from the few cohort studies that collect systematic retrospective 
data on workers’ occupational histories. 

 In conclusion, research based on the ERI model has identifi ed promising entry 
points of interventions to reduce work-related health inequalities, in particular those 
improving low rewards in terms of job security, promotion prospects, wages and 
salaries among disadvantaged groups of workers. Beside the challenge of policy 
makers, employers and related stakeholders to implement new scientifi c knowledge 
into practice, there remain challenges to future research, in particular a more com-
prehensive assessment of the affl ictions of stressful work in a rapidly changing 
world of work and employment.     
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 Work Stress and Cardiovascular Disease: 
Reviewing Research Evidence with a Focus 
on Effort-Reward Imbalance at Work                     

     Mika     Kivimäki      and     Johannes     Siegrist    

5.1          Introduction 

 A widespread popular notion tells that stressful work environments are damaging 
the heart of working people. Although the notion has found support from fi ndings 
of epidemiologic studies, there remain controversies about their signifi cance, and 
some relevant questions still require additional answers. One such question con-
cerns the identifi cation of distinct features of a health-adverse psychosocial work 
environment at a level of generalization that allows for their measurement in a wide 
variety of occupations. This identifi cation is best achieved through the proposition 
of a theoretical model. 

 Yet, developing such a model is a complex process requiring unraveling hidden 
aspects of everyday experiences and observations. In developing the model of 
effort-reward imbalance (ERI) at work, Johannes Siegrist and his team explored 
reports of a large number of young men who survived their fi rst acute myocardial 
infarction and who were interviewed during their stay in a rehabilitation clinic 
(Siegrist  1984 ). The following is an example of such reports from a 35-year old 
man:

   My boss was directing a small printing company where I was engaged since a couple of 
years. From the very beginning, I enjoyed my job and was very committed to my work. As 
the boss appreciated my continued high engagement he told me one day: ‘When I will retire 
in a few years, you will become my successor’. From that moment, I even intensifi ed my 
efforts at work, often going to the offi ce on weekends and even shortening my holidays. With 
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these prospects in mind, my job turned out to be the top priority in my life. After two years, 
on a Monday morning, my boss entered my room and told me: ‘I am sorry, but you can’t get 
the job that I promised you.’ I was totally shocked. It was the end. He broke his promise out 
of the blue. While I was a moderate smoker before, I immediately started smoking 60 or 
more cigarettes each day. A few days after this shocking Monday, during my stay at work, I 
experienced a sudden attack of severe chest pain and I broke down. I was immediately 
brought to the hospital where a myocardial infarction was diagnosed.  

   This example illustrates several key aspects of work stress that were incorporated 
in the ERI model. These include having too much work to do, both as a result of 
increasing extrinsic demands and intrinsic work-related motivations. Importantly, 
the major reward rightly expected for the efforts was withdrawn as the promised 
prospects of successful job promotion did not materialise. This created an imbal-
ance between ‘cost’ and ‘gain’. 

 In work life, imbalance between effort and rewards is often experienced in a less 
dramatic way (for a comprehensive description of the ERI model see Chap.   1    ). Even 
the single components of the model, high effort at work (e.g. experienced as over-
time work) or low reward (e.g. experienced as a lack of job security and stability) 
may be powerful enough to trigger sustained stress reactions. According to the ERI 
model, this can result in adverse long-term effects on cardiovascular health, a 
hypothesis tested in a number of large-scale investigations, without an explicit link 
to the ERI model, but consistent with its core assumptions. 

 The following section will briefl y review recent evidence from large-scale epide-
miologic studies, and it points to convergences with, and divergences from, the ERI 
model. Convergence is obvious in case of overtime work (long work hours) and in 
case of job insecurity and instability. Divergence becomes most evident in compari-
sons with the leading work stress model of job strain which proposes that a combi-
nation of high demand and low control at work has deleterious effects on 
cardiovascular health (Karasek  1979 ; Karasek and Theorell  1990 ). We briefl y 
review results from these research directions and then give an account of main fi nd-
ings from research testing the ERI model with respect to cardiovascular risk and 
disease. The fi nal section discusses methodological issues and implications of cur-
rent knowledge for prevention.  

5.2     Work Stress and Cardiovascular Disease: Signifi cant 
Research Directions 

 During the past 20 years impressive progress in occupational epidemiology con-
cerned with stressful work and cardiovascular disease has been seen. A substantial 
part of this research was devoted to the analysis of work-time related risks, of harm-
ful effects of job insecurity, and of a health-adverse psychosocial work environ-
ment, as defi ned by distinct stress-theoretical models. In this section, a brief review 
of most recent fi ndings on these associations is provided. 
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  Overtime work , measured as long working hours, can be considered a  proxy mea-
sure for high effort at work . Several recent studies have examined the association 
between long working hours (typically referring to 55 working hours or more per 
week) and risk of coronary heart disease  ( CHD, see below Fig.  5.1 ). An early meta- 
analysis of four prospective studies noted a relative risk of 1.39 (95 % Confi dence 
Interval (CI): 1.12–1.72) for individuals working long hours compared to those 
working standard 35–40 weekly hours (Virtanen et al.  2012 ), while a more recent 
meta-analysis based on 22 prospective cohort studies with a total of 600,000 men 
and women from Europe, the United States and Australia found a more modest 
effect. The summary relative risk of CHD for working long hours (55 h per week or 
more) compared to standard 35–40 h was 1.13 (95 % CI 1.02–1.26) (Kivimäki et al. 
 2015 ). The associations with stroke have received relatively little attention, in part 
because only one fourth of the events occur before age 65. Yet, in a recent meta- 
analysis of data from over 500,000 adults, a moderate relationship between long 
working hours and stroke was observed, the relative risk being 1.33 (95 % CI 1.11–
1.61) (Kivimäki et al.  2015 ). Long working hours were robustly associated with 
increased risk of stroke across all socioeconomic groups, men and women, as well 
as younger and older employees. The I 2  statistics indicated that heterogeneity in 
effect estimates between studies was small suggesting that the evidence is consis-
tent or reasonably consistent (Kivimäki et al.  2012 ; Fig.  5.1 ). 

  Job insecurity/instability defi nes one of the three reward components in the ERI 
model.  This condition has been studied with regard to CHD independent of this 
model. Based on the fi ndings of a systematic review (Virtanen et al.  2013 ) and on a 
more recent analysis of data from the British Whitehall II study (Ferrie et al.  2013 ), 
associations with elevated risks of CHD were observed although the effect size was 
reduced by the effects of adverse socioeconomic circumstances and unhealthy 
behaviors. Furthermore, in a series of studies from Finland, the degree of organiza-
tional downsizing was used as a proxy measures for work stress, with special 

  Fig. 5.1    Associations of job strain and long working hours with incident coronary heart disease 
and stroke according to IPD-Work consortium meta-analyses (Data based on Kivimäki et al.  2012 , 
 2015 ; Fransson et al.  2015 )       
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emphasis on reduced job stability and security (Vahtera et al.  1997 ,  2004 ). The 
analysis of 22,400 employees who ‘survived’ the restructuring process by remain-
ing in the downsized organizations showed that cardiovascular disease mortality 
was 2.0 (95 % CI 1.0–3.9) times higher after major downsizing than after no down-
sizing (Vahtera et al.  2004 ). High work pressure in combination with reduced job 
stability is a typical constellation of stressful work following the downsizing pro-
cess (Cooper et al.  2012 ). It is of interest to note that excess cardiovascular mortality 
in this study occurred during the fi rst 4 years after downsizing, thus potentially 
refl ecting the stressful nature of this exposure (Vahtera et al.  2004 ). However, these 
fi ndings should be interpreted with caution as the number of cardiovascular deaths 
was small (n = 79), and thus it is possible that the association was observed by 
chance. The most recent meta-analysis of job insecurity in relation to CHD risk 
comes from the IPD-Work consortium which aggregated data from 17 prospective 
studies. According to that study, employees with perceived job insecurity have 1.19 
(95 % confi dence interval 1.00–1.42) times higher risk of incident coronary heart 
disease compared to those with secure jobs, although this association was partly 
attributable to the worse socioeconomic circumstances and less favorable risk factor 
profi les among people reporting high job insecurity (Virtanen et al.  2013 ). 

 Overtime work and job insecurity/instability can be considered proxy measures 
of relevant aspects of high effort and low reward respectively. The  demand-control 
(or job strain) model  proposed by Karasek ( 1979 ) with its focus on job task profi les 
clearly differs from the ERI model. The job strain model not only complement the 
ERI model, but also preceded it being the starting point of systematic theory-based 
research on work stress and cardiovascular disease (Karasek et al.  1981 ). Up to now, 
the association between job strain and CHD has been studied in a large number of 
prospective epidemiologic associations, and several systematic reviews and meta- 
analyses have established a robust, statistically signifi cant and relevant association 
(e.g. Kivimäki et al.  2006 ; Steptoe and Kivimäki  2013 ). Accordingly, the pooled 
relative risk of CHD across prospective studies is 1.34 (95 % CI 1.18–1.51) times 
higher for employees reporting job strain compared to those free of job strain 
(Kivimäki et al.  2014a ). The association between job strain and incident CHD is 
seen in men and women, among younger and old, as well as across all levels of 
socioeconomic position (Kivimäki et al.  2012 ; see Fig.  5.1 ). As this effect estimate 
has remained remarkably stable over time, it is unlikely that additional studies using 
the same study design will substantially change this result (Kivimäki et al.  2014b ). 

 Much fewer studies have analyzed the link between job strain and stroke (e.g. 
Tsutsumi et al.  2009 ; Toivanen and Hemstrom  2008 ; Kuper et al.  2007 ; Fransson 
et al.  2015 ). Recently, a large analysis resulting from the IPD-Work consortium was 
accomplished, containing some 1.8 million person-years at risk (mean follow-up 
9.2 years). This analysis included a total of 2,023 fi rst-time stroke events, 1,049 of 
them being ischemic stroke (Fransson et al.  2015 ). The hazard ratio for job strain 
relative to no job strain was 1.24 (95 % CI 1.05–1.47) for ischemic stroke, but no 
statistically signifi cant association was observed for hemorrhagic or overall stroke 
(see Fig.  5.1 ).
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   In  summary , a signifi cant body of knowledge resulting from collaborative inter-
national research demonstrates robust associations of distinct components of stress-
ful work, such as overtime work, job insecurity/instability, and job strain, defi ned as 
exposure to a highly demanding job with poor control, with elevated risk of CHD 
and/or stroke. In the next section, we describe how this body of evidence is comple-
mented by a further stress-theoretical approach towards analyzing work and employ-
ment in relation to cardiovascular risk and disease.  

5.3     Evidence on Effort-Reward Imbalance 
and Cardiovascular Disease 

5.3.1     First Results from Studies in Germany 

 As described in Chap.   1    , the ERI model was developed in the frame of a prospective 
study on cardiovascular risk factors and disease in a blue-collar cohort in Germany 
(Siegrist  1996 ). The core assumption of the model that a combined effect of one or 
more indicators of high effort  and  of low reward at work improves risk prediction 
over and above the effects of single indicators of the psychosocial model was ana-
lyzed in multiple ways. One of the fi rst tests concerned the identifi cation of men 
with  elevated atherogenic risk , as defi ned by a clinically relevant adverse ratio of 
low-density to high-density lipoprotein cholesterol. A respective fi nding based on 
analysis of variance with repeated measurement demonstrated a signifi cant effect of 
an interaction term of two indicators, high workload due to downsizing (‘occupa-
tional instability’) and low reward in terms of ‘perceived job security’ on athero-
genic risk, after adjusting for confounders (Siegrist et al.  1988 ). Using logistic 
regression analysis to differentiate a high coronary risk group characterized by  co- 
manifestation of hypertension and high atherogenic lipid level  from the remaining 
sample of blue collars resulted in a more than threefold elevated odds ratio of a 
variable combining indicators of high effort and low reward, compared to those with 
low or no stress at work (Peter  1991 ). Similar fi ndings were obtained from a cross- 
sectional study on male middle managers, where a combination of high effort and 
low reward was associated with elevated odds of hypertension (Peter and Siegrist 
 1997 ) and co-manifestation of atherogenic lipids and elevated fi brinogen (Siegrist 
et al.  1997 ). 

 Importantly, the core hypothesis was tested to predict  incident CHD  over a 6.5 
years observation period in the blue-collar cohort. While less than 8 % of those who 
remained free from CHD exhibited the critical constellation of high effort and low 
reward, compared to 38 % of future CHD victims, a robust regression estimate was 
not observed probably due to the small number of cases (Siegrist et al.  1990 ). 
However, inclusion of cases with sub-clinical CHD resulted in a multivariate odds 
ratio of 6.1 (95 % CI 2.0–18.8) (Siegrist and Peter  1994 ).  
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5.3.2     Replications and Extensions 

 Clearly, these preliminary results required independent replication from prospective 
investigations with larger sample size and longer follow-up periods. Data from the 
 British Whitehall II study  provided one such opportunity. In 1998, results of the fi rst 
comparative test of the demand-control and the ERI models of work stress were 
published, based on data from 6895 male and 3413 female civil servants (Bosma 
et al.  1998 ). Indicators of effort and reward were computed from the baseline ques-
tionnaire which also contained items based on the job strain questionnaire measur-
ing demand and control at work. In addition, an externally assessed measure of job 
control was included. Incident CHD including self-reported angina pectoris over a 
mean 5.3 years of follow-up was linked to baseline levels of work stress. The imbal-
ance between intrinsic efforts and job-related rewards (poor promotion prospects, 
blocked career) was associated with a 2.15-fold higher risk of new CHD, indepen-
dent of the effects of the alternative job strain model. Low job control, but not the 
combination of high demand and low control (i.e., job strain), was linked to an ele-
vated CHD risk of 2.38 if job control was self-reported, and of 1.56 if externally 
assessed. In both cases, adjustment for relevant confounders was made, including 
negative affectivity as a potential reporting bias. That study demonstrated for the 
fi rst time an independent explanatory contribution of either work stress model with 
respect to CHD. 

 In 2002, a  new analysis  of Whitehall II data was performed, with an improved 
measurement of the components ‘effort’, ‘reward’ and ‘over-commitment’ and with 
a longer observation period (mean length 11 years) (Kuper et al.  2002 ). In the fi nal 
multivariable adjusted model,  the risk of fatal or non-fatal CHD was elevated  by 
26 % among those scoring high on effort-reward imbalance, and equally among 
those with a high level of over-commitment, compared to the group free of effort- 
reward imbalance and over-commitment. 

 A further prospective study was conducted among  blue-collar workers in 
Finland , where a cohort of 812 employees who were free from cardiovascular dis-
eases at baseline was followed over a mean period of 25.6 years. After adjustment 
for age and gender, employees with effort-reward imbalance, measured as low sal-
ary, lack of social approval, and few career opportunities relative to effort required 
at work, had a 2.4-fold (95 % CI 1.3–4.4) cardiovascular mortality risk compared 
with employees with low or no stress at work (Kivimäki et al.  2002 ). This ratio 
remained signifi cant after additional adjustment for occupational group and biologi-
cal and behavioral risks at baseline. Importantly, this study observed a similar risk 
ratio for the combination of high demands at work and low job control, thus con-
fi rming the independent prediction of cardiovascular risk by the two complemen-
tary work stress models (Kivimäki et al.  2002 ). A more detailed re-analysis of these 
data, taking into account the impact of adverse socioeconomic circumstances in 
childhood and in adulthood, confi rmed that hazard ratios for cardiovascular mortal-
ity remained virtually unchanged. For instance, with income (salary) as an indicator 
of adult socioeconomic position, the hazard ratio was 2.56 (95 % CI 1.2–5.3) in case 
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of effort-reward imbalance, and 2.15 (95 % CI 1.1–4.4) in case of job strain (Brunner 
et al.  2004 ). A drawback was a low number of outcome events (72 cardiovascular 
deaths). 

 The vast majority of investigations in this fi eld were interested in explaining the 
occurrence of new CHD events in occupational groups initially disease free. Yet, as 
preventing recurrence of CHD among those who survived their fi rst acute myocar-
dial infarction is a signifi cant clinical and public health problem, it is unfortunate 
that very few studies have examined the role of stressful work in predicting recur-
rent CHD. A recent meta-analysis included fi ve such prognostic studies with fol-
low- up of >3 years and clinical ascertainment of recurrent events. A  signifi cant 
association with recurrent CHD  was observed, with a hazard ratio (HR) for ERI 
relative to non-ERI of 1.65 (95 % CI 1.2–2.2) (Li et al.  2015a ). One of the fi ve stud-
ies recruited a group of 738 middle-aged men and women with fi rst myocardial 
infarction in Canada. In that study, ERI was associated with a hazard ratio of 1.75 
(95 % CI 0.99–3.08) with a similar association for low reward only (HR: 1.77 (95 % 
CI 1.16–2.71 (Aboa-Eboulé et al.  2011 ). Recently, a perception of worsening psy-
chosocial work characteristics has also been linked to an increased cardiovascular 
disease risk (Li et al.  2015a ). In a group of female hospital nurses, for example, 
individuals who experienced an increase in ERI had a higher rate of prevalent or 
incident CHD (Li et al.  2015b ). Thus, there is preliminary evidence to suggest that 
psychosocial work characteristics may not only be associated with the development 
of CHD but also its course, a fi nding relevant for the secondary prevention of CHD. 

 A major challenge is to understand the nature of these associations. In the origi-
nal German research described above, effort-reward imbalance at work was not only 
associated with incident disease risk, but also elevated probability of several cardio-
vascular risk factors that could mediated the associations with endpoints. These 
preliminary fi ndings have in part been confi rmed by independent studies. One of the 
fi rst investigations came from Sweden, where baseline data from a cohort of 5720 
healthy employed men and women showed that high effort, low reward, and over- 
commitment were differentially related to cardiovascular risk factors according to 
gender. Among men, the adjusted prevalence odds ratio (POR) of  hypertension  was 
1.62 (95 % CI 1.07–2.43) for those with an effort-reward ratio higher than 1.0 (Peter 
et al.  1998 ), whereas over-commitment was not related to cardiovascular risk. 
Among women, over-commitment, but not effort-reward imbalance ratio, was asso-
ciated with  elevated LDL cholesterol  (POR 1. 39 (95 % CI 1.09–1.77). While these 
fi ndings are derived from a cross-sectional analysis, additional results from investi-
gations with a prospective design have been reported. In a study of 1595 white col-
lar workers in Canada, work stress and blood pressure were assessed twice over a 3 
years period. Among women aged 45 or older with a high level of effort-reward 
imbalance at both times, the cumulative  incidence of hypertension  was 2.78 times 
higher than in unexposed women of the same age. Additionally, it was found that 
men and women scoring high on over-commitment had higher mean blood pressure 
at the end of follow-up than those scoring low (Gilbert-Ouimet et al.  2012 ). Further 
fi ndings along these lines from naturalistic studies of physiological activity in 
everyday life or from experiments have been reported in Chap.   7    . 

5 Work Stress and Cardiovascular Disease: Reviewing Research Evidence…

http://dx.doi.org/10.1007/978-3-319-32937-6_7


96

 Lastly, there is some evidence to support the missing link from work-stress to 
preclinical disease. Of the two studies addressing this question, the fi rst was con-
ducted among 940 Finnish men. In that study,  increase in carotid intima media 
thickness  (CIMT) over a 4 year period was analyzed according to effortful job and 
economic reward, interpreted as proxy measures of the ERI model. As shown in 
Fig.  5.2 , men with effortful jobs in combination with low salary exhibited a faster 
mean progression of plaque height than those without this stressful combination. 
The magnitude of this difference was not substantially reduced after adjustment for 
important confounders (Lynch et al.  1997 ).

   The second study was conducted in China and included assessment of CIMT and 
ERI among 508 men and 226 women. Each ERI component was associated with 
CIMT in men and women in bivariate analyses and this result was robust to multi-
variable adjustments among women: This was not the case in men as the statistical 
signifi cance was lost after adjustment for age, hypertension, hyperlipidemia, diabe-
tes mellitus, or body weight (Xu et al.  2010 ). 

 In summary, there is a growing body of evidence indicating that the ERI model 
contributes to the explanation of cardiovascular risk factors, of subclinical and overt 
cardiovascular disease (especially coronary events) in addition to already existing 
substantial amount of knowledge on psychosocial adversity at work.   
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  Fig. 5.2    Mean increase of carotid intima media thickness (mm) over a 4 year period according to 
effortful job and economic reward (four groups of male blue collar workers in Finland (n = 940)). 
Signifi cant increase in the high stress group after adjustment for baseline and relevant confounders 
(0.32 ± 0.02 mm; p = .04) (Own visualization based on (Lynch et al.  1997 ) and adapted from 
(Siegrist  2015 ))       
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5.4     Open Methodological Issues and Implications 
for Prevention 

5.4.1     Strengthening Methodological Quality: Assessing Bias 
and Confounding 

 Bias and confounding are important considerations when evaluating observational 
epidemiological evidence. One of the main reasons of establishing the IPD-Work 
consortium was to strengthen the methodological quality of research in this fi eld, 
with a special focus on attempts to minimize biases and confounding that often 
threaten the validity of results obtained from observational studies. 

 One of the fi rst improvements of methodological quality of research in this con-
sortium was the attempt to minimize post hoc decision making when testing hypoth-
eses on the link of work stress with cardiovascular disease. This was obtained by 
 defi ning the measurement  of the predicting variables and by publishing these proce-
dures well  in advance to the factual analysis  of empirical data. For instance, with 
regard to the measurement of the job strain model, the exposure was harmonized 
across cohorts in a validation study, with investigators masked to outcome informa-
tion (Fransson et al.  2012 ). A similar procedure was applied in case of the ERI 
model (Siegrist et al.  2014 ). 

 Second, to evaluate and reduce  publication bias , both published and unpublished 
data were used in meta-analyses by the IPD-Work consortium (e.g. Kivimäki et al. 
 2012 . Steptoe and Kivimäki  2013 ; see also Kivimäki et al.  2014b ). Furthermore, to 
reduce random error and allow sub-group analyses, the largest available databases 
to date were used (in case of long working hours, for example, over 600,000 study 
members contributing 4,800 CHD events were included in the analysis; Kivimäki 
et al.  2015 ). 

 Third, an often stated criticism of observational studies, even those with a pro-
spective design, relates to the problem of  reverse causation . It is argued that a bias 
in self report data on work stress may arise among participants with advanced pre-
clinical disease or an already existing, still undiagnosed disease under study, such 
that the disease may have an impact on perceptions of, and susceptibility to, stress-
ful work. To minimize this bias, disease events that occurred in the fi rst few years of 
follow-up were excluded from the analyses (left-censoring). There was no strong 
evidence to suggest that the summary estimates for the association between work 
stressors and cardiovascular disease would be importantly confounded or biased. In 
view of the large sample size in the pooled evidence, it is also unlikely that the asso-
ciation would have been observed by chance (Kivimäki et al.  2014a ). 

 Having addressed several methodological limitations of bias and confounding 
and having met most of the Bradford Hill criteria required for postulating a causal 
relationship between exposure (work stress) and health outcome (cardiovascular 
disease) in epidemiologic research there remains still a substantial challenge, i.e. 
the demonstration that eliminating the exposure is followed by a reduction in dis-
ease incidence (Bradford Hill  1965 ). Obviously, it seems almost impossible to 
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 conduct  randomized controlled trials  (RCTs) with adequate statistical power to 
demonstrate that a substantial reduction of psychosocial stress at work results in a 
clinically meaningful decrease in the incidence of cardiovascular disease. While 
recent advances of intervention studies in this fi eld of research are discussed in a 
later chapter (see Chap.   15    ), the lack of feasibility of RCTs must be considered a 
one of the key methodological limitation in this fi eld of research.  

5.4.2     Implications for Clinical Practice, Policy and Future 
Research 

 In recent years, several policy initiatives have been developed to strengthen healthy 
work, not least as a reaction to a growing public awareness of the potential adverse 
health effects of stressful work. Research evidence, such as that discussed in this 
chapter, can support and strengthen public awareness and instruct decision-making 
at political level. One such policy initiative concerns the restriction of excessive 
working hours. In many countries, preventing excessive work stress is a legal obli-
gation. For instance, the European Union Working Time Directive provides employ-
ees the right to limit their average weekly working time to 48 h, and the European 
Agency for Safety and Health at Work has launched the healthy workplaces cam-
paign 2014–2015 to promote psychosocial work environment. 

 While these developments are welcome, there remains nevertheless the question 
whether work stress also ought to be considered as a target for cardiovascular dis-
ease prevention. There is general agreement that prevention strategies should be 
based on an evaluation of the evidence on benefi ts, harms and cost-effectiveness 
using systematic and transparent approaches, such as the GRADE (Grades of 
Recommendation Assessment, Development and Evaluation) system (Balshem 
et al.  2011 ). Evaluation for scientifi c quality begins with a systematic review of the 
best available evidence for a given risk factor. Without evidence from intervention 
studies, the GRADE conclusion that applies to the evidence to date is that “the true 
effect is likely to be close to the estimate of the effect, but there is a possibility that 
it is substantially different” (Balshem et al.  2011 , p. 404). Although there is no 
defi nitive indication for stress reduction in the primary prevention of cardiovascular 
events in clinical practice, as mentioned above, promoting awareness of the link 
between stress and heart health would seem to be a worthwhile goal in workplace 
wellness promotion. We encourage investigators in the fi eld to focus on potential 
psychological, behavioral and biological mechanisms mediating links between 
work stress and health outcomes as this is still a major gap in the current evidence 
base. We also encourage stress researchers to conduct intervention studies to deter-
mine whether the observed associations can be replicated in experimental designs, 
such as cluster-randomized trials, or natural experiments. Such studies come with 
great challenges, but they are needed to advance research in a fi eld which hitherto 
has been dominated by observational evidence. 
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 In  conclusion , substantial progress in research on associations of distinct aspects 
of stressful work with cardiovascular disease has been made in recent years. This 
holds true especially for study of long working hours (as an indicator of high effort 
at work), job insecurity/instability (as an indicator of low reward at work), job 
strain, the most-widely used work stress model, as well as for the complementary 
work stress model of ERI. Whereas scientifi c challenges still remain to be addressed 
by future research, a robust body of knowledge is already available to support initia-
tives of strengthening healthy work at different policy levels.      
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    Chapter 6   
 Effort-Reward Imbalance and Affective 
Disorders                     

     Reiner     Rugulies     ,     Birgit     Aust     , and     Ida     E.  H.     Madsen    

      In this chapter, we examine whether effort-reward imbalance (ERI) at work may 
contribute to the development of affective disorders. Affective disorders describe 
affective excesses, encompassing both elated and depressed affect. Excessive elated 
affect pertains to mania and bipolar disorders, excessive depressed affect without 
history of elated affect pertains to depressive disorders. Here, we mainly focus on 
depressive disorders. The reasons are, fi rst, that depressive disorders are of particu-
lar public health relevance as they are regarded as one of the most important con-
tributors to the loss of healthy life years in the world. Second, whereas ERI has been 
discussed as a potential risk factor for depressive disorders, we are not aware of 
discussions relating ERI to elevated mood and disorders in the manic or bipolar 
spectrum. This chapter has four major sections. Section  6.1  examines the construct 
of affective disorders by attending to current and past debates on conceptualisation 
and diagnosis. Section  6.2  discusses different theories on the causation of affective 
disorders, including the potential role of ERI. Section  6.3  presents the results of a 
systematic review of the epidemiological literature on ERI as a risk factor of affec-
tive disorders. Finally, Sect.  6.4  gives an outlook on where to go with research on 
ERI and affective disorders in the future. 
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6.1      What Are Affective Disorders? 

 As a psychiatric term, the category of affective disorders, encompassing the diagno-
ses of mania, bipolar disorders and depressive disorders, is a relatively new inven-
tion, evolving in the eighteenth century (Blazer  2005 , pp. 39–56). Before this point, 
phenomena now associated with depressive disorders, such as sadness, dysphoria, 
anhedonia, gloom, weariness, exhaustion, and despair were captured in the term 
 melancholia  dating back to the work of Hippocrates (ca. 460–370 BCE) and his 
humoral theory positing that diseases are caused by an imbalance in the four basic 
bodily liquids; blood, black bile, yellow bile, and phlegm (Blazer  2005 , pp. 39–56; 
Krieger  2011 , pp. 42–57). Melancholia was thought to be caused by an excess of 
black bile (Greek: μέλαινα χολή,  melaina chole ). 

 Psychiatry arose in Europe in the eighteenth and nineteenth century from the 
asylums, grim places that since the fi fteenth century had incarcerated under horrible 
conditions a diverse population of people who were not fi tting into the new rational 
society emerging from mercantile capitalism (Dörner and Plog  1996 , pp. 459–479; 
Davison and Neale  1990 , pp. 7–22). The probably most infl uential person for the 
new medical discipline of psychiatry was the German psychiatrist Emil Kraepelin 
(1856–1926) who developed a comprehensive classifi cation system of mental disor-
ders that has infl uenced psychiatry up until today (Kendler  1986 ; Shorter  2015 ). 
Kraepelin introduced a sharp dichotomy between  dementia praecox  and  manic - 
 depressive insanity . In contemporary psychiatry dementia praecox corresponds to 
the diagnosis of schizophrenia, whereas manic-depressive insanity corresponds to 
the diagnostic group of affective disorders. 

 Kraepelin’s paradigm was one of  somatogenesis , i.e. he posited that psychiatry is 
a sub-discipline of general medicine and that psychiatric phenomena were caused 
by disorders in bodily structures and processes, in particular in the brain (Davison 
and Neale  1990 , pp. 19–20; Shorter  2015 ). Other paradigms claim  psychogenesis , 
i.e. causation by psychological states and processes, and  sociogenesis , i.e. causation 
by social environment and social structures (Davison and Neale  1990 , pp. 29–59; 
Keupp  1988 ; Shorter  2015 ). Paradigms that attempt to mediate between somatogen-
esis, psychogenesis and sociogenesis are diathesis-stress models and bio-psycho- 
social approaches (Davison and Neale  1990 , pp. 55–57; Dörner and Plog  1996 ; 
Engel  1977 ; Monroe and Simons  1991 ). A more detailed discussion of different 
theories on the causation of affective disorders is presented in Sect.  6.2 . 

 The two main diagnostic tools for mental disorders are the  International Statistical 
Classifi cation of Diseases and Related Health Problems  of the World Health 
Organization, covering both physical diseases and mental disorders, currently in its 
10th version (ICD-10, World Health Organization  2015 ), and the  Diagnostic and 
Statistical Manual of Mental Disorders  of the American Psychiatric Association of 
the USA, solely covering mental disorders, currently in its 5th edition (DSM-5, 
American Psychiatric Association  2013 ). Whereas the ICD-10 is the universal cod-
ing system for reimbursement, mandatory for numerous health professions world-
wide (Reed et al.  2011 ), the DSM is probably the most infl uential tool in psychiatry, 
spearheading paradigm shifts in the fi eld (Shorter  2015 ). The most fundamental 
change happened when the DSM-II (American Psychiatric Association  1968 ) was 
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replaced with the DSM-III (American Psychiatric Association  1980 ), a revolution-
ary shift that transformed psychiatry, fi rst in the USA and subsequently worldwide 
(Mayes and Horwitz  2005 ; Shorter  2015 ; Kawa and Giordano  2012 ). 

6.1.1     From Endogenous and Exogenous Depressive Disorders 
to a Unitarian Model 

 The DSM-II, released in 1968, was strongly infl uenced by psychodynamic theories 
in the Freudian tradition that had dominated the psychiatry of post-second world 
war USA (Mayes and Horwitz  2005 ; Shorter  2015 ). Regarding affective disorders, 
the DSM-II made a major distinction between  endogenous  depressive disorders, i.e. 
depressive disorders that primarily originated from within the person (encompass-
ing the diagnoses of  involutional melancholia  and  manic - depressive illness ,  depres-
sive type ) versus  exogenous  depressive disorders, i.e. depressive disorders that were 
an excessive reaction to life experiences (encompassing the diagnoses of  psychotic 
depressive reaction  and  depressive neurosis ) (American Psychiatric Association 
 1968 ; Blazer  2005 , pp. 39–56; Akiskal and McKinney  1973 ). 

 In contrast, the DSM-III, replacing the DSM-II in 1980, dropped the psychody-
namic theories, stated that for most mental disorders the aetiology is unknown and 
declared itself as “atheoretical with regard to etiology or pathophysiological process 
except for those disorders for which this is well established and therefore included 
in the defi nition” (American Psychiatric Association  1980 , p. 7). 

 In accordance with this atheoretical approach, the aetiological concepts of differ-
ent endogenous and exogenous caused depressive disorders were replaced by a uni-
tarian model with one main diagnosis,  major depressive episode , a diagnosis strictly 
based on number and severity of symptoms and level of impairment. The DSM-III 
allowed, though, a diagnosis called  dysthymic disorder  (followed by a parenthesis 
including the abandoned term of  depressive neurosis ) that described a chronic but 
milder form of depressive disorders. Robert L. Spitzer the chairman of the DSM-III 
task force later explained that this diagnosis was a comprise and a part of what he 
coined as  the neurotic peace treaty  that had to be made to get the approval of the 
psychodynamic oriented psychiatrists on the American Psychiatric Associations’ 
board of trustees (Bayer and Spitzer  1985 ). 

6.1.1.1     Reasons for the Paradigm Shift 

 According to Mayes and Horwitz ( 2005 ) the DSM-III revolution had multiple rea-
sons, including concerns that the government and insurance companies no longer 
would pay for psychotherapies that were directed towards the “worried well” instead 
towards individuals with severe disorders, threats by other professional groups such 
as clinical psychologists and social workers that were offering “talk therapy” at 
cheaper rates than psychiatrists, and a desire to make psychiatry more research- 
focused like other branches of medicine. Mayes and Horwitz concluded:
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  The DSM-III’s creation was not the result of a carefully orchestrated conspiracy, but neither 
was it an accident or ‘chance-like sequence’ of events as some have argued. It did not stem 
from any new knowledge about the causes of mental illnesses nor their treatments. […] 
Instead, its symptom-based focus stemmed from the efforts of research-oriented psychia-
trists who wanted to standardize diagnostic criteria and focus attention on the symptoms of 
mental disorders, rather than on their underlying causes. (Mayes and Horwitz  2005 , p. 265) 

   To replace endogenous and exogenous depressive disorders with a unitarian 
model had already been proposed in 1973, in an infl uential article published in 
 Science  by Akiskal and McKinney. They suggested a model of gene-environment 
interaction, in which genetics, psychosocial stress and neurochemical changes 
would lead to a “neurophysiologic fi nal common pathway” of depressive disorders 
(Akiskal and McKinney  1973 ). With the DSM-III, the unitarian model became real-
ity in the new diagnosis of a major depressive episode that quickly developed into 
the “bread and butter of psychiatry” (Blazer  2005 , p. 29).  

6.1.1.2     Critique of the Unitarian Model 

 Some psychiatrists have argued that clinical differences, for example regarding psy-
chomotor disturbances and responsiveness to psycho-pharmaceutical and electro-
convulsive therapy, contradict the unitarian model and call for a distinction between 
a melancholic and non-melancholic depression, with the former regarded as the 
more severe disorder (Bolwig and Shorter  2007 ; Parker  2000 ; Parker et al.  2010 ). 

 From a social epidemiological point of view, Dan G. Blazer, a prominent psy-
chiatrist and member of the DSM-5 task force, pointed out that the unitarian model 
of a major depressive episode and the loss of the terms of endogenous and exoge-
nous had negatively impacted psychiatry.

  The disappearance of the concept of depression as a reaction (not the designation  depres-
sive reaction ) is an unfortunate constriction of psychiatric thought. Depression is once 
body, mind and environment. Depression is at once endogenous and exogenous. The inter-
action of the person with the social environment elicits and shapes what comes to be labeled 
as a psychiatric disorder, such as major depression. (Blazer  2005 , p. 55) 

   According to Blazer ( 2005 ) the “birth and growth of major depression” 
(pp. 19–37) elicited a decreased interest in aetiology and an increased focus on diag-
nosis and psycho-pharmaceutical treatment of symptoms that promoted a reduction-
ist somatogenic perspective and the retreat of social psychiatry, at least in the USA.  

6.1.1.3     Developments Since the DSM-III 

 The subsequent DSM editions of DSM-III-Revision ( 1987 ), DSM-IV ( 1994 ), DSM- 
IV- Text Revision ( 2000 ) and DSM-5 ( 2013 ) retained the unitarian model of a major 
depressive episode, however several changes were made to the diagnostic criteria. 
In the latest edition, DSM-5, two new diagnoses were added;  disruptive mood dys-
regulation disorder  that was included to offer an alternative to the diagnosis of bipo-
lar disorders in children that were regarded as overdiagnosed and overtreated 
(American Psychiatric Association  2013 , p. 811) and  premenstrual dysphoric 
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disorder  that was promoted from an appendix in DSM-IV-TR to a fully recognised 
diagnosis. In addition, the DSM-5 removed the so-called  bereavement exclusion , 
which had stipulated that under certain conditions a major depression should not be 
diagnosed in the fi rst 2 months after the death of a loved one (American Psychiatric 
Association  2000 , p. 356). In particular the removal of the bereavement exclusion 
was harshly criticized as a pathologisation of normal grief that would lead to dra-
matic increase in false positive diagnosis (Dowrick and Frances  2013 ; Wakefi eld 
 2015a ,  b ). It was also pointed out that a large number of members of the DSM-5 
task force received fi nancial support from pharmaceutical companies who have an 
interest in expanding diagnoses of psychiatric disorders (Raven and Parry  2012 ; 
Cosgrove and Krimsky  2012 ). Proponents of the removal of the bereavement exclu-
sion argued that the exclusion was not applicable in praxis (Corruble  2012 ), and that 
psychiatry should not “’normalize’ the serious disorder of major depression simply 
because it occurs in the context of recent bereavement” (Pies  2014 , p. 21).   

6.1.2     The Diagnosis of Affective Disorders in the ICD-10 

 Although the DSM has generated most of the controversial debates in psychiatry, 
the main international diagnostic tool for psychiatric disorder is the ICD (Reed et al. 
 2011 ). The current version, ICD-10, came in use in 1994. With regard to affective 
disorders, the ICD-10 classifi cations are similar but not completely identical to the 
classifi cations from the DSM-III and its subsequent editions. 

6.1.2.1     ICD-10 Diagnostic Codes F30 to F39 

 In the ICD-10, mood (affective) disorders belong to  Chapter V :  Mental and behav-
ioural disorders , and encompass the diagnostic codes in the block F30 to F39 (World 
Health Organization  1992 ,  2015 ). Table  6.1  gives an overview of these codes. 
Disorders that include excesses in elated mood are classifi ed under the diagnostic 
codes F30 (mania) and F31 (bipolar disorders). Here, the ICD-10 and DSM-5 differ, 
as the DSM-5 does not have a separate category for mania, but instead includes 
diagnoses of bipolar I and bipolar II, with the former comprising mania with and 
without depressive episodes (American Psychiatric Association  2013 , pp. 123–154). 
The disorders of most interest for this chapter are classifi ed in the ICD-10 under the 
diagnostic codes F32 (depressive episode) and F33 (recurrent depressive episode) 
that correspond to the DSM-5 diagnosis of a major depressive episode.

   Table  6.2  shows the ICD-10 diagnostic criteria for a depressive episode. As in the 
DSM, diagnosis is based on the presence of specifi c symptoms, regardless of pos-
sible causes. There are three core symptoms (depressed mood, loss of interest and 
enjoyment, and reduced energy) and seven accompanying symptoms, with the com-
bination of these two categories of symptoms leading to the diagnoses of a mild, 
moderate or severe depressive episode (see Table  6.2 ). The symptoms should be 
present for at least 2 weeks, although the ICD-10 allows shorter periods if “symp-
toms are unusually severe or of rapid onset” (World Health Organization  1992 , 
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p. 100). It is assumed that depressive episodes will be accompanied with reduced 
functioning in core areas of life (work, education, domestic, social), with more 
severe impairments in the case of a severe depressive episode.

6.1.2.2        Other Disorders and Conditions Related to Affective Disorders 

 In addition to block F30 to F39 there are also other places in the ICD-10 with diag-
nostic codes that are related to affective disorders. Some of them might be of par-
ticular interest with regard to a possible role of the work environment in the aetiology 
of affective disorders. Block F40–49 covers heterogeneous diagnoses related to 
 Neurotic ,  stress - related and somatoform disorders  including  Mixed anxiety and 
depressive disorder  (F41.2),  Reaction to severe stress ,  and adjustment disorders  
(F43) and  Neurasthenia  (F48), a disorder characterized by feelings of extreme men-
tal or bodily fatigue, or both that was from the mid-nineteenth to the early twentieth 
century at frequently diagnosed mental disorder, in particular in the USA (Crocq 

   Table 6.1    ICD-10 diagnoses for mood [affective] disorders (F30-F39)   

  F30 manic episode  
 Hypomania (F30.0); mania without psychotic symptoms (F30.1); mania with psychotic 
symptoms (F30.2); other manic episodes (F30.8); manic episode, unspecifi ed (F30.9) 
  F31 bipolar affective disorder  
 Current episode hypomanic (F31.0); current episode manic without psychotic symptoms 
(F31.1); current episode manic with psychotic symptoms (F31.2); current episode mild or 
moderate depression (F31.3); current episode severe depression without psychotic symptoms 
(F31.4); current episode severe depression with psychotic symptoms (F31.5); current episode 
mixed (F31.6); currently in remission (F31.7); other bipolar affective disorders (F31.8); bipolar 
affective disorders, unspecifi ed (F31.9) 
  F32 depressive episode  
 Mild (F32.0); moderate (F32.1); severe without psychotic symptoms (F32.2); severe with 
psychotic symptoms (F32.3); other depressive episodes (F32.8); depressive episodes, 
unspecifi ed (F32.9) 
  F33 recurrent depressive disorder  
 Mild (F33.0); moderate (F33.1); severe without psychotic symptoms (F33.2); severe with 
psychotic symptoms (F33.3); in remission (F33.4); other recurrent depressive disorders (F33.8); 
recurrent depressive disorder, unspecifi ed (F33.9) 
  F34 persistent mood  [ affective ]  disorders  
 F34.0 Cyclothymia (F34.0); dysthymia (F34.1); other persistent mood [affective] disorders 
(F34.8); persistent mood [affective] disorders, unspecifi ed 
  F38 other mood  [ affective ]  disorders  
 Other single mood [affective] disorders (F38.1); other recurrent mood [affective] disorders 
(F38.1); other unspecifi ed mood [affective] disorders (F38.8) 
  F39 unspecifi ed mood  [ affective ]  disorder  

  Information in this table derived from: 1) World Health Organization ( 1992 ). The ICD-10 classifi -
cation of mental and behavioural disorders: Clinical descriptions and diagnostic guidelines. World 
Health Organization, Geneva. Available from:   http://www.who.int/classifi cations/icd/en/bluebook.
pdf     and 2) World Health Organization ( 2015 ). International Statistical Classifi cation of Diseases 
and Related Health Problems 10th Revision. ICD-10: Version 2015 (Web Page). Available from: 
  http://apps.who.int/classifi cations/icd10/browse/2015/en     (Accessed 3 October 2015).   
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 2015 ; Ehrenreich, pp. 74–96). Deep down in the ICD-10, there is a C hapter XXI : 
 Factors infl uencing health status and contact with health services  including several 
codes for  Problems related to employment and unemployment  (Z56.0–Z56.7) and a 
code for  Burn - out  (Z73.0), a condition, like neurasthenia, characterised by high 
levels of fatigue and exhaustion (Maslach et al.  2001 ; Kristensen et al.  2005 ; 
Schaufeli and Taris  2005 ). Finally, outside of the ICD-10, there is a substantial lit-
erature on conditions called various names, for example  minor depression ,  sub - 
 syndromal depression , or  sub - threshold depression  that challenge the notion that 
depressive disorders should be viewed as categorical and not as continuous entities 
(Fogel et al.  2006 ; Pincus et al.  1999 ; Rodriguez et al.  2012 ; Solomon et al.  2001 ).   

6.1.3     Prevalence of Affective Disorders 

 In the National Comorbidity Survey Replication study (NCS-R), conducted in the 
USA from 2001 to 2003, the 12-month prevalence of a major depressive episode 
was estimated as 6.6 % (Kessler et al.  2003 ), whereas bipolar I and bipolar II disor-
ders had a prevalence of 0.6 and 0.8, respectively (Merikangas et al.  2007 ). A review 
of 17 European studies (Wittchen and Jacobi  2005 ) found similar results (6.9 % for 
major depressive disorders and 0.9 % for both bipolar disorders combined). 

 Life-time prevalence of affective disorders is more diffi cult to estimate as investi-
gators have to rely on the ability of the participants to accurately recall depressive 

    Table 6.2    ICD-10 diagnostic criteria for depressive episode (F32, F33)   

  Core symptoms  
   Depressed mood 
   Loss of interest and enjoyment 
   Reduced energy leading to increased fatiguability and diminished activity 
  Accompanying symptoms  
   Reduced concentration and attention 
   Reduced self-esteem and self-confi dence 
   Ideas of guilt and unworthiness (even in a mild type of episode) 
   Bleak and pessimistic views of the future 
   Ideas or acts of self-harm or suicide 
   Disturbed sleep 
   Diminished appetite 
  Diagnosis  
   Symptoms should be present for at least 2 weeks 
   Mild depressive episode: at least four symptoms including two core symptoms 
   Moderate depressive episode: at least fi ve, preferable six symptoms including two core 

symptoms 
   Severe depressive episode: at least six symptoms including all three core symptoms 

  Information in this table derived from: World Health Organization ( 1992 ). The ICD-10 classifi ca-
tion of mental and behavioural disorders: Clinical descriptions and diagnostic guidelines. World 
Health Organization, Geneva. Available from:   http://www.who.int/classifi cations/icd/en/blue-
book.pdf    .)  
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episodes in the past. A review of 16 studies found life-time prevalence of depressive 
disorder in the range of 3.0–24.4 % with a mean of 11.7 % (Goodwin et al.  2006 ). In 
NCS-R, life time prevalence of a major depressive episode was 16.2 % (Kessler et al. 
 2003 ), whereas life time prevalence of bipolar I and II disorders was about 1 % each 
(Merikangas et al.  2007 ). In an article, published in 2010, Moffi tt et al. challenged the 
estimate for depressive disorders as too low. Using data from the Dunedin New 
Zealand birth cohort, a unique cohort with a retention rate of 96 % of the participants 
at age 32, they assessed life-time prevalence of depressive disorders by combining 
measures on 12-month prevalence conducted at age 18, 21, 26, and 32. This yielded 
a life-time prevalence of major depressive episode at age 32 of 41.4 %, i.e. a preva-
lence that was more than double as high as the rate in NCS-R. Moffi tt et al. ( 2010 ) 
argued that traditional epidemiological studies have underestimated the prevalence of 
psychiatric disorders, including depressive disorders, because of incomplete samples 
that did not include homeless and institutionalized individuals and due to failure of 
respondents to recall episodes of disorders that occurred years or even decades ago.   

6.2       Aetiology of Affective Disorders 

 Numerous somatogenic, psychogenic and sociogenic theories of the aetiology of 
affective disorders have been proposed, but the empirical evidence is still limited. 
Today, it is widely assumed that affective disorders involve a complex interplay of 
biological, psychological and social factors and processes and that a bio-psycho- 
social model is most appropriate for understanding the causal pathways (Caspi and 
Moffi tt  2006 ; Dörner and Plog  1996 ; Harris  2001 ; Kendler et al.  2002 ,  2006 ; Licinio 
and Wong  2005 ). However, the majority of contemporary psychiatric research is 
conducted on biological factors (Blazer  2005 , pp. 52–56), which have lead some 
researchers to conclude that the bio-psycho-social model in reality is a bio-bio-bio 
model (Read  2005 ; Whitley  2014 ). 

 In the following, we review different theories on the aetiology of depressive dis-
orders, while not considering disorders in the manic and bipolar spectrum. First, we 
address the dominant contemporary theory in psychiatry, which views depressive 
disorders as a disorder of the brain, likely caused by a gene-environment interac-
tion. Next, we focus on psychological and sociological theories. The section con-
cludes with a discussion of the ERI model as an approach that may bridge 
sociological and psychological theories of the aetiology of depressive disorders. 

6.2.1      The Dominant Theory in Psychiatry: A Brain Disorder 
Caused by Gene-Environment-Interactions 

 In the preface of the book “Biology of depression”, Licinio and Wong describe 
depression as
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  … a common and complex disorder of gene-environment interactions for which the specifi c 
genetic and environmental substrates are still unknown. (Licinio and Wong  2005 , p. vii) 

   The National Institute of Mental Health (NIMH) of the USA, the world’s largest 
funding institution of mental health research, states in a booklet under the header 
“What causes depression?”

  Most likely, depression is caused by a combination of genetic, biological, environmental, 
and psychological factors. Depressive illnesses are disorders of the brain. Longstanding 
theories about depression suggest that important neurotransmitters – chemicals that brain 
cells use to communicate – are out of balance in depression. But is has been diffi cult to 
prove this. (National Institute of Mental Health  2011 , p. 6) 

   These two quotes represent well the dominant contemporary opinion in psychia-
try. Depressive disorders are thought to be highly complex and caused by a wide 
range of different interacting factors, in particular gene-environment interactions 
related to chemical processes in the brain. 

6.2.1.1     Neurochemical Processes 

 The hypothesis that depressive disorders may be caused by an imbalance of neuro-
chemicals, in particular with regard to  monoamine neurotransmitters  (neurotrans-
mitters containing one amino group, e.g., noradrenalin, dopamine or serotonin) 
emerged in the 1950s, following the discovery of chlorpromazine as a treatment of 
psychotic disorders and the testing of the fi rst antidepressants, iproniazid and imip-
ramine (France et al.  2007 ). Since then, the chemical imbalance or monoamine 
hypothesis not only inspired numerous research studies but also became a widely 
spread narrative in the lay audience and in public debates (France et al.  2007 ; Healy 
 2015 ). As evident from the above-listed quote, NIMH endorses the chemical imbal-
ance hypothesis as likely, although acknowledging that the hypothesis “has been 
diffi cult to prove”. Indeed, despite of a large number of research studies, no bio-
medical measure of depression has been identifi ed yet, and neither measures of 
neurochemicals nor neuroimaging can distinguish individuals with depressive dis-
orders from individuals without such disorders (France et al.  2007 ; Insel  2014 ). 

 In the absence of biomarkers for depression, support for the brain chemical 
hypothesis may be found in studying the effi cacy of pharmaceuticals, in particular 
Selective Serotonin Re-uptake Inhibitors (SSRIs) that target the neurotransmitter 
serotonin. However, even though SSRIs are widely used in the treatment of depres-
sive disorders and have become a huge commercial success for pharmaceutical 
companies (Shorter  2014 ) their effi cacy is discussed controversially (Gøtzsche 
 2014 ; Nutt et al.  2014 ). Recent reviews and meta-analyses of randomized controlled 
trials indicate only modest effi cacy of antidepressants (Khan and Brown  2015 ; 
Fournier et al.  2010 ; Kirsch et al.  2008 ). A meta-analysis by Fournier et al. ( 2010 ) 
concluded that treatment effects of antidepressants compared to placebo “were non-
existent to negligible among depressed patients with mild, moderate, and even 
severe baseline symptoms, whereas they were large for patients with very severe 
symptoms” (Fournier et al.  2010 , p. 51). Assessing the effi cacy and the potential 
harms of antidepressants is hampered by both publication bias, as there is a system-
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atic underreporting of trials that found no effi cacy (Turner et al.  2008 ), and highly 
problematic research conduct in some trials that overstated benefi ts and understated 
harms of antidepressants (Gøtzsche  2015 , p. 46–131; Le Noury et al.  2015 ).  

6.2.1.2     Dysregulation of the Hypothalamic-Pituitary-Adrenal Axis 

 A dysregulation of the hypothalamic-pituitary-adrenal (HPA) axis is of particular 
interest for research on the contribution of psychological and social factors in the 
aetiology of depressive disorders, because environmental stressors, including 
adverse working conditions, may contribute to the dysregulation (Steptoe and Ayers 
 2004 ). In recent years, HPA dysregulation and other stress-physiological mecha-
nism have been linked to depressive disorders through loss of neuroplasticity, inhi-
bition of neurogenesis, and increased infl ammation (Gold  2015 ; Pariante and 
Lightman  2008 ; Pittenger and Duman  2008 ). However, knowledge is far away from 
being conclusive and at the current stage, HPA axis dysregulation as a risk factor for 
depressive disorders is a hypothesis that needs further research (Knorr et al.  2010 ; 
Stetler and Miller  2011 ; Vammen et al.  2014 ). 

 NIMH recently launched a major programme, called  Research Domain Criteria  
( RDoC ) (Insel et al.  2010 ; Insel  2014 ) that aims to generate “precision medicine for 
psychiatry” by creating “a framework for research on pathophysiology, especially 
for genomics and neuroscience” (Insel et al.  2010  p. 748). Whether this research 
will lead to a new and better understanding of depression as a brain disorder remains 
to be seen.  

6.2.1.3       Gene-Environment Interaction 

 Research on gene-environment interaction holds the promise of integrating biologi-
cal, psychological and social factors into a common model. In a seminal article 
Caspi et al. ( 2003 ) reported that the number of stressful life events predicted risk of 
major depression at age 26 in a dose-response fashion and that the strengths of asso-
ciation was modifi ed by a polymorphism in the serotonin transporter gene 
(5-HTTLPR). The association of adverse life events and risk of major depression 
was strongest among participants with two short alleles on 5-HTTLPR, weaker 
among those with one short and one long allele and even more weak (but still clearly 
visible) among those with two long alleles. 

 Numerous studies aimed to replicate the fi ndings but results are mixed. In 2009 
Risch et al. concluded, based on a meta-analysis of 14 studies, that adverse life 
events predict onset of depressive disorders but that there was “no evidence that the 
serotonin transporter genotype alone or in interaction with stressful life events is 
associated with an elevated risk of depression” (Risch et al.  2009 , p. 2462). A more 
recent meta-analysis of 81 studies, though, found an overall effect modifi cation by 
5-HTTLPR, but also pointed out that “nearly 26 % of the 81 studies reviewed failed 
to show any signifi cant associations between the 5-HTTLPR, stress and depression, 
and 4 studies found opposite results to those expected” (Sharpley et al.  2014 , p. 89). 
The authors concluded that 5-HTTLPR appears to be an effect modifi er in the 
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stressor-depression relationship, but that the number of non-supporting studies is 
too large to dismiss and that more research is needed to explain the heterogeneity of 
the fi ndings, in particular with regard to different subtypes of depressive disorders. 

 In a recent review on the “genetics of major depression” Flint and Kendler ( 2014 ) 
concluded that genetic research on major depression has not yet reached a stage 
where it would cast “light on known, suspected or indeed novel biological processes 
that explain why some people fall ill” (p. 497). Instead, “genetics does not support 
any of the biological theories [of depression] put forward to date” (p. 498). As a pos-
sible explanation for this failure, Flint and Kendler discussed that multiple genetic 
loci may be involved in the aetiology of major depression, with each loci may con-
tributing with only small effects. They further discussed that major depression may 
be more than one disorder, questioning the unitarian model of depressive disorders, 
or that the interaction of gene and environment is more complex than thought. 

 Thus, at the current stage of knowledge, little is known about the role of genes and 
of gene-environment interaction in the aetiology of depressive disorders other than 
that the possible mechanisms seem to be highly complex. The rapidly emerging fi eld 
of epigenetics, i.e. research on possible environmental infl uences on gene expression, 
will likely further add to this complexity (Januar et al.  2015 ; Davey Smith  2012 ).   

6.2.2      Psychological Theories of Depressive Disorders 

 Several and very different psychological theories of depressive disorders have been 
proposed during the last 100 years. In the following we give a selective and very 
brief overview of some of the most important theories. 

6.2.2.1     Psychodynamic Theories 

 In psychodynamic theories, i.e. theories in the tradition of the work by Sigmund 
Freud (1856–1939), the experience of  intrapsychic confl ict  is constitutional for all 
human beings. The confl ict has its roots in the encounter between the  id , represent-
ing basic human drives following the  pleasure principle , and the  super - ego , repre-
senting societal norms and morality usually conveyed to the individuals by their 
parents in early childhood. The  ego  emerges out of this confl ict and has the task to 
mediate the confl ict in accordance with the  reality principle . Failure in mediating 
the confl ict is expressed in psychiatric disorders in particular in what has been 
denoted as  neurotic disorders  (Davison and Neale  1990 , pp. 32–42). 

 In psychodynamic theories depressive disorders are a reaction to loss, either 
material loss, e.g., death of a loved one, or symbolic loss, e.g., recognition that some 
valued goals can no longer be achieved. In unconscious processes, the lost object is 
introjected, i.e. is symbolically incorporated by the grieving person. It is assumed 
that there are ambivalent feelings towards the introjected object, not only love but 
also hate and anger. After some time, during a process of  mourning work  the indi-
viduals free themselves from the introjected object and return to appropriate psycho-
logical functioning. However, individuals with a dependent psychological structure, 
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developed during their psycho-sexual development in early childhood, are not able 
to let the introjected object go and the hate and anger towards the object turns towards 
themselves, manifesting in a depression (Davison and Neale  1990 , pp. 225–226).  

6.2.2.2     Cognitive Theories 

 Psychodynamic theories still play a role in psychotherapy, but currently the domi-
nant psychological explanation of depressive disorders are cognitive theories (Beck 
 1967 ; Davison and Neale  1990 , pp. 226–234; Weitz et al.  2015 ). These theories 
assume that depressive disorders result from dysfunctional cognitions and negative 
schemata, i.e. that individuals who overgeneralise past failures, ignore past suc-
cesses, overestimate future adversities and underestimate their abilities to handle 
these adversities are at increased risk of developing depressive disorders. Although 
it is assumed that the negative schema is acquired during experiences in childhood 
and adolescence, cognitive or cognitive-behavioural therapy does not focus on ear-
lier life but on changing the present cognitions.  

6.2.2.3     Social-Psychological Theories 

 Social-psychological theories of depressive disorders concern the impact of inter-
personal or group processes on individual’s mental health. The early version of the 
 theory of learned helplessness  suggested that repeated experiences of loss of control 
elicits a generalised expectation of non-controllability of one’s destiny leading to 
the development of depressive disorders (Seligman  1975 ). In a later revision of the 
theory, the social-psychological perspective became less pronounced and the role of 
attribution processes was more emphasised (Abramson et al.  1978 ,  1989 ). Another 
social-psychological theory is the  social - cognitive model of interpersonal processes 
in depression  suggesting a vicious cycle, in which depressed or depression-prone 
individuals (called “targets”) are perceived in a negative way by the individuals they 
interact with. This negative perception is partly due to the social behaviour of the 
target but also partly due to negative biases towards depressed individuals. This 
heightened negative perception translates into more negative social behaviours and 
less genuinely supportive social behaviours, which then exacerbate feelings of 
rejection and low self-esteem in the target (Sacco  1999 ).  

6.2.2.4     Adverse Life Events 

 As discussed earlier with regard to gene-environment interaction, adverse life events 
are associated with an increased risk of depressive disorders (Risch et al.  2009 ). In 
a review of the literature Harris points in particular to adversity in childhood, includ-
ing loss of a parent, neglect, and physical and sexual abuse (Harris  2001 ). One pos-
sible mechanism for linking childhood adversity to later-life risk of depressive 
disorders may be the “long-term damage to self-esteem or to attachment style (and 
thus to the ability to access emotional support)” (Harris  2001 , p. 22). 
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 With regard to adulthood adverse life events, it seems that the loss of a loved one 
and experiences related to humiliation and threats to self-esteem are particularly 
depressogenic (Harris  2001 ; Kendler et al.  2003 ; Sowislo and Orth  2013 ). 
Experiences of entrapment have also been discussed as a possible risk factor (Harris 
 2001 ). Further, a new meta-analysis indicates that exposure to natural and techno-
logical disasters, terrorist acts and military combat is associated with an increased 
risk of depressive disorders (Bonde et al.  2016 ).  

6.2.2.5     A Developmental Model of Depressive Disorders 

 Kendler and colleagues ( 2002 ,  2006 ) tried to integrate both genetic and psychologi-
cal risk factors in a developmental model of depression that spans over the life 
course. They developed a model for predicting the onset of a major depressive epi-
sode in women (Kendler et al.  2002 ) and a very similar one in men (Kendler et al. 
 2006 ). Figure  6.1  shows the model for men based on the analysis of 2,935 
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  Fig. 6.1    Best-Fit model for the prediction of an episode of major depression in the last year 
among 2935 men in male-male twin pairs (Adapted from Kendler et al.  2006 . Reprinted with per-
mission from The American Journal of Psychiatry (Copyright ©2006). American Psychiatric 
Association. All Rights Reserved.)       
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male- male twin pairs. Five different life-course stages – childhood, early adoles-
cence, late adolescence, adulthood and last year before onset – are suggested, each 
with stage specifi c risk factors. These risk factors cover a wide range of domains, 
including genetic disposition, childhood trauma, personality aspects, education, and 
life events, to name just a few. The risk factor of interest for this chapter, the psycho-
social work environment, is not listed as a specifi c domain but is included in the 
domains of diffi culties in the last year and of stressful life events (Kendler et al. 
 2002 ). Importantly, as indicated by the numerous arrows in the fi gure, the risk fac-
tors are interdependent. However, even this already complex model may be an over-
simplifi cation and Kendler et al. admitted that “some of our intervariable 
relationships that we assume take the form of A→B may be truly either A←B or, 
more likely, A↔B” (Kendler et al.  2006 , p. 122). They concluded that depression is 
“an etiologically complex disorder infl uenced by risk factors from multiple domains 
that act in developmental time” (Kendler et al.  2006 , p. 115).

6.2.3          Sociological Theories of Depressive Disorders 

 The developmental model of a major depressive episode in Fig.  6.1  is also interest-
ing for what it does not show. In the model risk factors, such as disturbed family 
environment, low self-esteem and low education, are occurring over the life course 
of an individual but the model does not give consideration to societal forces that 
may promote or hinder these occurrences. This approach has been criticised as 
 methodological individualism , i.e. as the overreliance on individual risk factors and 
the neglect of social determinants of health and illness (Diez-Roux  1998 ; Rugulies 
et al.  2004 ). 

 Compared to biological and psychological theories, sociological theories have 
historically played a minor role in the explanation of affective disorders. However, 
society is present implicitly in the key assumption of the psychodynamic theories, 
the confl ict between the id and the super-ego, as the super-ego represents societal 
norms and moral demands. 

 Interest in social determinants of psychiatric disorders increased in the 1950s 
and 1960s, particular in the USA, leading to the growth of  social psychiatry  as a 
new discipline (Blazer  2005 , pp. 59–76; Dörner and Plog  1996 , pp. 459–476). 
Infl uential research from this era were for example the work by Hollingshead and 
Redlich ( 1958 ) on  Social class and mental illness , showing both higher prevalence 
of psychiatric disorders and less adequate treatment in the lower social classes com-
pared to the higher classes, and the work by Bruce P. and Barbara Snell Dohrenwend 
examining social determinants of stressors and their relations to mental health 
(Dohrenwend and Dohrenwend  1981a ,  b ). A meta-analysis published in 2003 cor-
roborated this earlier research on the association of low socioeconomic position 
with increased prevalence and incidence of depressive disorders (Lorant et al.  2003 ). 

 In Europe, Brown and Harris published in 1978 a seminal book on  Social origins 
of depression  that reported a higher risk of depressive disorders among working 
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class women compared to middle class women in the United Kingdom. Based on 
comprehensive interviews and a prospective study design the authors concluded 
that adverse life events (e.g., death of a loved one) or major diffi culties (e.g., marital 
problems) together with pre-existing vulnerability factors, including early death of 
the mother, lack of a confi dent and of an intimate relationship, a high number of 
young children, and unemployment, were the mechanisms that contributed to the 
high rates of depressive disorders in working class women (Brown and Harris 
 1978 ). 

 A more recent infl uential work on a sociological perspective of depressive disor-
ders is Alain Ehrenberg’s  Weariness of the self , published in French in  1998  under 
the title  La fatigue d ’ être soi  –  dépression et société  and translated to English in 
2010. Ehrenberg examines – with a main focus on discussions and developments in 
France and by contrasting the Freudian intrapsychic confl ict approach with the defi -
ciency approach by Pierre Janet (1859–1947) – the historical changes in the under-
standing of depressive disorders. According to Ehrenberg, the individuals of the late 
nineteenth and early twentieth century faced a society demanding conformity, 
whereas the modern day individuals of the late twentieth and early twenty-fi rst cen-
tury face a society demanding initiative and mental capacity. The old society, “the 
universe of law”, confronted the individuals with restrictions and rigid rules elicit-
ing anxiety. The new society, “the universe of dysfunction”, confronts the individu-
als with endless opportunities for failure, feelings of inadequacy and insuffi ciency 
eliciting weariness and depression.  

6.2.4      Bridging Sociological and Psychological Perspectives: 
The Model of Effort-Reward Imbalance at Work 

 The ERI model combines a sociological with a psychological perspective. The 
model aims to offer an explanation how societal phenomena, such as social stratifi -
cation, economic globalisation or economic crisis, may affect health and illness via 
generating adverse working conditions that elicit potentially health-hazardous psy-
chological and psycho-physiological processes. Thus, the ERI model belongs to 
what Martikainen, Bartley and Lahelma have called “psychosocial explanations of 
health” that “might be more accurately referred to as ‘social-psychological’ expla-
nations of health” (Martikainen et al.  2002 , p. 1091). These psychosocial or social- 
psychological explanations are concerned with psychosocial factors that while 
“conditioned and modifi ed by the social structures and contexts in which they exist” 
are “mediating the effects of social structural factors on individual health outcomes” 
(p. 1091). 

 As the ERI model and its measurement are presented in detail in Chaps.   1     and   2    , 
we only describe the model briefl y here. The ERI model assumes that social reci-
procity is a fundamental principle of interpersonal behaviour and social exchange. 
In contemporary societies, i.e. the capitalist societies that emerged in Europe in the 
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sixteenth century and that became dominant in the industrial revolution of the eigh-
teenth and nineteenth century (Marx  1983 , pp. 741–791; Hobsbawm  1962 ,  1975 , 
 1987 ; Fülberth  2005 ) the labour market is a key area of social exchange, where 
workers exchange their labour-power for wages (Marx  1983 , pp. 557–564). 

 According to the ERI model, human beings have a deep-rooted expectation of 
social reciprocity, leading workers to expect that their efforts are equalized by 
respective rewards. High effort at work is operationalized as time pressure due to 
heavy workload, interruptions, disturbances, high responsibility, overtime work, 
high physical demands and increase in demands over time. The reward dimension 
not only concerns wages, but also occupational status, promotion prospects, job 
security, esteem, recognition, and respect. The ERI model posits that a  high cost / low 
gain situation  at work, in which individuals spend high effort while receiving low 
rewards, elicits emotional distress that affects physical and mental health via both 
deteriorating health-related behaviours and psychoneuroendocrine and psychoneu-
roimmune pathways. In addition to working conditions, the ERI model also consid-
ers a motivational disposition, called  work - related over - commitment , that, both 
alone and in interaction with the work environment, may contribute to risk of 
disease. 

6.2.4.1      Plausibility of ERI as a Contributor to Affective Disorders 

 There are several aspects of the ERI model that may be of interest with regard to 
affective disorders. First, the recurrent experience that effort is not matched by ade-
quate rewards may lead to feelings of humiliation and deteriorating self-esteem. 
Humiliation and subsequent deteriorating self-esteem have been considered as 
important psychological processes in the development of depressive disorders 
(Harris  2001 ; Kendler et al.  2003 ; Sowislo and Orth  2013 ). Brown and Harris ( 1978 ) 
have argued that a major cause for depression is the “inability to hold good thoughts 
about ourselves” (p. 233). It seems reasonable to assume that individuals recurrently 
exposed to ERI will fi nd it diffi cult to hold these good thoughts about themselves. 

 Second, according to Siegrist, ERI occurs frequently under conditions of  depen-
dency  (e.g., lack of alternative choice in the labour market, see Chap.   1    ). The inabil-
ity to leave a highly adverse situation may evoke a recognition of  entrapment  and 
 learned helplessness , two psychological phenomena that have been discussed as 
possible pathways to depressive disorders (Davison and Neale  1990 , pp. 228–234; 
Harris  2001 ; Seligman  1975 ). 

 Third, with regard to biological processes, there are some studies indicating that 
ERI may lead to dysregulation of the HPA-axis, although results are not consistent 
and diffi cult to understand, partly because of study design limitations (Chandola 
et al.  2010 ). As discussed earlier, HPA dysregulation is one of several biological 
pathways considered in the aetiology of depressive disorders (Gold  2015 ; Pariante 
and Lightman  2008 ; Pittenger and Duman  2008 ).  
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6.2.4.2     Research on ERI and Risk of Affective Disorders 

 Epidemiological research on psychosocial work environment conditions, including 
ERI, and risk of affective disorders is a relatively new endeavour. To our knowledge, 
the fi rst two articles on the prospective association of ERI with risk of onset of poor 
mental functioning and psychiatric disorders were published by Stephen Stansfeld 
and colleagues in 1998 and 1999, based on data from the British Whitehall II study 
(Stansfeld et al.  1998 ,  1999 ). The fi rst narrative review on psychosocial work envi-
ronment and depressive disorders was published by Tennant in  2001  and the fi rst 
systematic review of prospective studies on psychosocial work environment and 
common mental disorders, including but not limited to depressive disorders, was 
published by Stansfeld and Candy in 2006. Subsequent systematic reviews exclu-
sively focussing on psychosocial work environment and depressive disorders were 
published by Netterstrøm et al. ( 2008 ), Bonde ( 2008 ), and Siegrist ( 2008 ,  2013 ). 
The most recent review was published by Theorell et al. in 2015 covering the pub-
lished literature until June 2013. The review found “moderately strong evidence” 
for  job strain  (the combination of high psychological demands and low decision 
latitude see Karasek and Theorell  1990  and Chap.   1    ), low decision latitude alone, 
and bullying at work as risk factors for depressive disorders. With regard to ERI, the 
review identifi ed three articles (Godin et al.  2005 ; Kivimäki et al.  2007 ; Rugulies 
et al.  2013 ) and concluded that there was “limited evidence” for a role of ERI in the 
aetiology of depressive disorders. 

 In the next section, we present the results of our own systematic review of the 
literature that includes articles published until June 2015.    

6.3      A Systematic Literature Review of ERI and Risk 
of Affective Disorders 

 To assess if ERI predicts risk of affective disorders, we conducted a systematic 
review of the literature considering all types of affective disorders as classifi ed by 
ICD-10 codes F30–F39. 

6.3.1     Methods 

6.3.1.1     Inclusion Criteria 

 We included studies fulfi lling the following criteria:

•    The exposure was ERI, i.e. the study had to include a measure of imbalance 
between effort and reward at work.  
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•   The endpoint was an affective disorder, i.e. either depressive disorders, mania or 
bipolar disorders. The disorder had to be documented either by a psychiatric 
diagnostic interview, a diagnosis by a physician, register data (e.g., dispensing of 
antidepressants) or by a self-administered rating scale that was validated against 
clinical measures and dichotomised respondents into cases versus non-cases.  

•   The study design was prospective, i.e. there was a temporal sequence in which 
ERI was measured at baseline and onset of affective disorders was measured dur-
ing follow-up.  

•   The study was reported in a scientifi c journal with peer-review, published in 
English, German, Danish, Norwegian, Swedish, Spanish, or French.     

6.3.1.2     Literature Search 

 We conducted an electronic search in the database Pubmed (  http://www.ncbi.nlm.
nih.gov/pubmed/    ) on July 2nd, 2015 using the following search string without 
restrictions: 

 (Effort AND Reward) AND (Affective OR Mood OR Depression OR Depressive 
OR Mental OR Unipolar OR Dysthymia OR Dysthymic OR Dysphoria OR 
Dysphoric OR Bipolar OR Mania OR Manic OR Hypomania OR Hypomanic OR 
Cyclothymia OR Cyclothymic) AND (Prospective OR Cohort OR Longitudinal OR 
Follow up). 

 Further, we scrutinized the reference lists of eligible articles and major reviews 
in the fi eld (Netterstrøm et al.  2008 ; Bonde  2008 ; Stansfeld and Candy  2006 ; 
Siegrist  2008 ,  2013 ; Nieuwenhuijsen et al.  2010 ; Theorell et al.  2015 ) and our own 
article collections. 

 Two authors (RR and IM) independently screened all titles and abstracts to deter-
mine preliminary eligibility. In case of uncertainty, the article in question was 
retained. All preliminarily eligible articles were read in full by RR and IM to deter-
mine fi nal eligibility. Two articles were written in German and for these articles BA 
substituted IM as the reviewer. All disagreements were solved by discussion. The 
fi nal collection of articles was read by BA to verify eligibility. RR abstracted study 
characteristics and main results and IM and BA checked the abstracted information 
against the original articles.   

6.3.2     Results 

6.3.2.1     Selection of Studies 

 The electronic search resulted in 94 articles and the additional hand search in 2 
articles, of which 40 were preliminarily eligible based on screening of title and 
abstracts. After full text reading, ten articles remained eligible (Dragano et al.  2011 ; 
Garbarino et al.  2013 ; Godin et al.  2005 ; Hoven et al.  2015 ; Juvani et al.  2014 ; 
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Kivimäki et al.  2007 ; Lunau et al.  2013 ; Rugulies et al.  2013 ; Siegrist et al.  2012 ; 
Wang et al.  2012 ). Of those, two articles (Kivimäki et al.  2007 ; Siegrist et al.  2012 ) 
reported results from two independent cohort analyses, thus the sample consisted of 
12 prospective studies. 

 Five studies came from the same research project (DRIVERS; Determinants to 
Reduce health Inequity Via Early childhood, Realising fair employment, and Social 
protection) using overlapping samples with the same data on both ERI and affective 
disorders. We included the two non-overlapping studies by Siegrist et al. ( 2012  
(SHARE & ELSA), see Table  6.3  for an explanation of study abbreviations) and 
Siegrist et al. ( 2012  (HRS)) because they had (a) the largest study population for 
SHARE & ELSA and HRS, respectively, and (b) had the main aim to analyse the 
association of ERI with affective disorders, whereas the other three studies had the 
main aim to analyse effect modifi cation (Dragano et al.  2011 ; Lunau et al.  2013 ) or 
mediation (Hoven et al.  2015 ). Consequently, the sample was reduced to nine 
studies. 

 Two studies (Kivimäki et al.  2010  (10-Town); Kivikmäki et al.  2010  (FHPS)) 
investigating the risk of doctor-diagnosed depression were collapsed by Juvani et al. 
( 2014 ) into one study investigating the risk of disability pensioning due to depres-
sion. We kept all three studies, because Juvani et al. ( 2014 ) used different measures 
on both ERI and affective disorder than the two studies by Kivimäki et al. (see 
Table  6.3 )  

6.3.2.2     Characteristics of the Included Studies 

 Table  6.3  shows the main characteristics of the nine included studies in the order of 
online publication date. All studies examined the risk of depressive disorders, there 
were no studies with the endpoints mania or bipolar disorders, and consequently we 
refer to the endpoint as depressive disorders from here on. Time of follow-up was 5 
months in one study, 8.9 years in another study and 1–5 years in the remaining 
seven studies. 

 The studies were published from 2005 to 2015 and were from Belgium, Canada, 
Denmark, Finland (three studies), Italy, the USA, and a multinational dataset of 12 
European countries.

    Study Participants     The majority of the studies examined employees from multiple 
job groups and industries, though some studies showed a preponderance of public 
sector employees. Mean age of employees was in the 40s, except one study where 
participants were younger and two studies where they were older. In most studies, 
both sexes were relatively equally represented, except for three studies with a clear 
preponderance of women and one study that included men only.  

  Assessment of ERI     All nine studies assessed ERI by self-report. Juvani et al. aver-
aged the individual-level ERI at the work-unit level and used this measure as the 
main exposure. ERI was measured with the original ERI questionnaire (ERI-Q) in 
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three studies, with an abbreviated version of the ERI-Q in two studies, and with 
proxy measures in four studies. All studies calculated a ratio of effort and reward. 
High ERI was defi ned by scoring in the upper tertile or quartile of the ratio in seven 
studies and by scoring a ratio of >1 in one study. One study combined presence and 
absence of high ERI (upper quartile of ratio) at baseline and follow-up into a new 
measure of changes in ERI. Work-related over-commitment was assessed in two 
studies.  

  Assessment of Depressive Disorders     Depressive disorders were assessed by scor-
ing above a cut-off point on a self-rating scale in fi ve studies, self-reported doctor 
diagnosed depression in two studies, a psychiatric diagnostic interview in one study, 
and ICD-10 diagnostic codes attached to a granted disability pensioning in one 
study.  

  Handling of Baseline Cases     Cases at baseline were excluded in six studies. Two 
studies adjusted for baseline case status in the main analyses and excluded baseline 
cases in supplementary analyses. One study neither excluded baseline cases nor 
adjusted for them (Garbarino et al.  2013 ).  

  Statistical Analyses     To assess the association of ERI with risk of depressive disor-
ders, eight studies calculated odds ratios and one study hazard ratios. All studies 
adjusted their analyses for multiple covariates (Table  6.4 ). Eight studies used expo-
sure to ERI at baseline as the predictor. The study by Godin et al. ( 2005 ) used pres-
ence or absence of changes in ERI from baseline to follow-up as exposure. Thus, 
this study included a mixture of a prospective and cross-sectional analysis.   

6.3.2.3     ERI and Risk of Depressive Disorders 

 Table  6.4  summarises the main results of the nine studies. Seven studies found a 
statistically signifi cant association between ERI and risk of depressive disorders 
and two studies found a suggestive, albeit statistically non-signifi cant association 
(Kivimäki et al.  2007  (FHPS); Siegrist et al.  2012  (HRS)). Effect estimates were 
relatively similar ranging from 1.49 to 2.32 in the highest exposure group, with the 
exception of the study by Godin et al. ( 2005 ) that reported odds ratios up to 4.6 and 
Garbarino et al. ( 2013 ) that reported an odds ratio of 6.26. However, both studies 
had a problematic study design and may have overestimated associations due to a 
cross-sectional element within the prospective design (Godin et al.) and the failure 
to exclude or adjust for baseline cases (Gabarino et al.).

   ERI predicted depressive disorders regardless of whether exposure was mea-
sured by the ERI-Q, an abbreviated version of the ERI-Q or by proxy measures, and 
regardless of whether depressive disorders were measured by a diagnostic inter-
view, register data on disability pensioning due to depressive disorders, self-reported 
doctor-diagnosed depression or by scores on a self-rating scale.  

R. Rugulies et al.
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6.3.2.4     Work-Related Over-Commitment and Risk of Depressive 
Disorders 

 Only two studies, Godin et al. ( 2005 ) and Garbarino et al. ( 2013 ), examined work- 
related over-commitment and both studies found a statistically signifi cant associa-
tion with onset of depressive disorders. As addressed above, both studies had 
important methodological limitations in the analyses on ERI and depressive disor-
ders. Regarding Garbarino et al. who neither excluded nor adjusted for baseline 
cases, this limitation also applies to the analysis on work-related over-commitment. 
Regarding Godin et al. who had mixed exposure assessment on ERI from both base-
line and follow-up, however, the limitation does not apply, as exposure to work- 
related over-commitment was measured at baseline only.  

6.3.2.5     Summary and Discussion 

 In this systematic review of the literature, published until June 2015, we identifi ed 
seven European and two North American prospective studies examining the asso-
ciation of ERI and risk of onset of depressive disorders. We did not fi nd any study 
examining mania or bipolar disorders. The most recent published review on psycho-
social work environment factors and depressive disorders that searched the litera-
ture until June 2013 identifi ed three articles (Theorell et al.  2015 ). We found that a 
high level of ERI consistently predicted onset of depressive disorders, regardless of 
type of measurement of both ERI and depressive disorders. The odds ratios and 
hazard ratios were relatively similar, ranging between 1.49 and 2.32, with the excep-
tion of two studies with problematic methodologies reporting higher estimates. 

 Work-related over-commitment was only investigated in two studies, both show-
ing over-commitment predicting depressive disorders. However, as one of the stud-
ies had failed to exclude or adjust for baseline cases, the data is insuffi cient to draw 
a conclusion on the association of work-related over-commitment and risk of 
depressive disorders. We do not know why work-related over-commitment was not 
researched more; possible explanations may be that no appropriate measures or 
proxy measures were available, or that work-environmental or social- epidemiological 
minded researchers were not interested in examining aspects of employees’ 
personality. 

 All reviewed studies were non-experimental observational studies and therefore 
vulnerable to bias by unmeasured confounding. Consequently, causal inference has 
to be drawn with caution. Large-scale trials in which healthy individuals would be 
randomly assigned to conditions of high or low ERI and subsequently followed up 
for several years until onset of depressive disorders do not appear feasible for both 
practical and ethical reasons. Evidence from observational research may be strength-
ened by conducting studies that are well-designed for addressing bias and 
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 confounding and by examining not only the exposure-endpoint-association, but also 
the assumed underlying mechanisms. Further, intervention studies may increase 
knowledge on the role of ERI in the aetiology of depressive disorders. We will 
address these and other issues in the following fourth and fi nal section of this 
chapter.    

6.4      ERI and Affective Disorders. Where to Go from Here? 

 Research on ERI and depressive disorders is still a fairly recent endeavour, as dem-
onstrated in our review identifying nine studies since 2005 with six of those pub-
lished in 2012 or later. For future research on ERI and depressive disorders, we have 
several questions and suggestions, pertaining to advancing the theory and knowl-
edge on mechanisms, strengthening the epidemiological evidence, and implement-
ing and testing the knowledge in praxis. 

6.4.1     Advancing Theory and Knowledge on Mechanism 

 The ERI model was originally developed and tested regarding the risk of cardiovas-
cular disease (Siegrist  1996a ,  b ; Rugulies and Siegrist  2006 ; Eller et al.  2009 , see 
also Chap.   5    ). This included epidemiological, clinical and experimental studies as 
well as the formulation of specifi c theoretical assumptions about the psycho- 
physiological mechanism through which ERI may affect cardiovascular health. In 
contrast, the theoretical foundation for the association of ERI with depressive disor-
ders is less well developed. Earlier in this chapter (Sect.  6.2.4.1 ) we discussed some 
aspects of the ERI model (humiliation, threat to self-esteem, entrapment, role of the 
HPA-axis) that may be important for the development of depressive disorders, but a 
specifi c theory on ERI as a risk factor for depressive disorders is lacking. It seems 
that at some point in time, researchers became curious whether the ERI model, in 
addition to cardiovascular disease, could also be applied to mental disorders while 
refraining from expanding the theoretical assumptions of the model accordingly. 
Thus, an advancement of the theoretical assumptions of the ERI model should be 
considered, including a clarifi cation how the ERI model relates to the various bio-
logical, psychological and sociological theories of depressive disorders (Sects. 
 6.2.1 ,  6.2.2 , and  6.2.3 ). Modifi cations of the ERI measurements may also be consid-
ered. For example, recent research suggests that a high level of emotional demands 
at work predicts onset of depressive disorders (Madsen et al.  2010 ,  2014a ; 
Magnusson Hanson et al.  2013 ), although it is unclear whether this indicates a 
causal association (Madsen et al.  2012 ). In the light of these fi ndings, ERI- 
researchers may test whether adding measures of emotional effort would increase 
the ability of the ERI model to predict depressive disorders. 
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6.4.1.1     Types of Disorders 

 Clarifi cation is also needed if ERI may contribute to all affective disorders, including 
mania and bipolar disorders that have not been investigated yet, or only to depressive 
disorders, or maybe only to some types of depressive disorders. As discussed earlier 
(Sect.  6.2.1.3 ), inconsistent fi ndings on the assumed gene- environment interaction in 
depressive disorders and the failure to identify specifi c genetic loci associated with 
depressive disorders has prompted some researchers to re-consider whether depres-
sive disorders may actually encompass aetiologically different disorders (Flint and 
Kendler  2014 ; Sharpley et al.  2014 ). Further, some researchers have proposed that 
states of severe exhaustion, sometimes called  exhaustion disorders  (Besèr et al. 
 2014 ; Hasselberg et al.  2014 ) – echoing concepts such as neurasthenia (Crocq  2015 ; 
Ehrenreich  2009 , pp. 74–96) or burn-out (Maslach et al.  2001 ; Kristensen et al. 
 2005 ; Schaufeli and Taris  2005 ) – may be more sensitive to adverse psychosocial 
working conditions than the ICD-10 diagnostic group of depressive disorders.  

6.4.1.2       Effect Modifi cation 

 Closely related to the need of a theoretical advancement of the ERI model is the 
need for specifying the underlying mechanisms – biological, psychological or 
social – linking ERI and depressive disorders. It would be of particular interest to 
elucidate if the association of ERI and depressive disorders is stronger or weaker in 
specifi c subgroups. Of the reviewed studies, one study found that the association of 
ERI and risk of depressive disorders was more pronounced among workers of lower 
occupational grade compared to workers of higher grade (Rugulies et al.  2013 ). 
That the association of psychosocial work environment factors with health end-
points may vary with occupational grade or other measures of socioeconomic posi-
tion has been discussed for some time, though empirical evidence is inconsistent 
(Hoven and Siegrist  2013 ). More research on potential effect modifi cation by socio-
economic position and other factors is needed. 

 As delineated earlier (Sect.  6.2.1.3 ), gene environment interaction in the aetiol-
ogy of depressive disorders, in particular with regard to the serotonin transporter 
gene, is an intensely researched topic. In most of these studies, environmental fac-
tors were measured by either childhood adversity or adulthood adverse life events. 
From a scientifi c point of view, it would be desirable to also examine whether asso-
ciations of adverse psychosocial working conditions, including ERI, and depressive 
disorders are modifi ed by genetic disposition. However, such research might be 
problematic from a political point of view, as fi ndings supporting such an  interaction 
might encourage genetic screenings at the workplace to get rid of employees who 
are suspected as vulnerable. 

 Effect modifi cation by macro-level factors was investigated in two studies that 
we did not include in the review, because of overlap with other studies. Dragano 
et al. ( 2011 ) reported that the association of ERI and depressive disorders was stron-
gest and statistically signifi cant in countries with  Southern European welfare state 
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regimes  (Italy, Greece, Spain, odds ratio = 2.27), weaker but still statistically signifi -
cant in  conservative welfare state regimes  (Austria, Belgium, France, Germany, The 
Netherlands, Switzerland, odds ratio = 1.53) and absent in  Scandinavian welfare 
state regimes  (Denmark, Sweden, odds ratio = 0.97). In a related analysis, using 
largely the same dataset, Lunau et al. ( 2013 ) found that in countries with protective 
labour and social policies (e.g., high active labour market policies, high unemploy-
ment benefi ts, low income inequality), the association of ERI and depressive disor-
ders was weaker than in countries that lack such protective policies. 

 There are several explanations for these fi ndings. First, in societies with specifi c 
welfare regimes and protective labour and social policies, ERI may in general be 
lower and therefore may less often cross a health-hazardous threshold. Second, lev-
els of ERI may be the same in different societies, but high levels of ERI may have a 
less health damaging effect under specifi c welfare state regimes and labour and 
social policies. Third, the effect modifi cation may not be due to welfare state regime 
and labour and social policies, but due to a third correlating factor, e.g., national 
cultures or traditions. 

 It is also possible that the results by Dragano et al. and Lunau et al. were due to 
chance, bias or specifi c characteristics of their overlapping datasets. In this context 
it is important to note that the absence of an association of ERI with risk of depres-
sive symptoms in countries with a Scandinavian welfare state regime (Denmark and 
Sweden) reported by Dragano et al. was not corroborated by our review. There were 
four studies from countries with Scandinavian welfare state regimes in the review, 
and the association of ERI and depressive disorders was statistically signifi cant in 
three of them (Denmark and two Finnish studies) and suggestive in the fourth 
(Finland, see Table  6.4 ).  

6.4.1.3     Mediation 

 The ERI model, as a psychosocial or social-psychological model (Martikainen et al. 
 2002 ) is thought to be an intermediate step linking societal phenomena, such as 
social stratifi cation, economic globalisation or economic crisis, with individual 
health endpoints (Sect.  6.2.4 ). However, with regard to depressive disorders, this 
mediation hypothesis has only been tested in one study (that was not included in our 
review due to overlap with other studies). The study found that the association of 
occupational status with depressive disorders attenuated, when ERI was introduced 
in the pathway analysis, suggesting a mediation effect by ERI (Hoven et al.  2015 ). 
More research on this topic is needed, not only with regard to occupational status, 
but also regarding economic globalisation and crisis.  

6.4.1.4     Relation to Other Psychosocial Working Conditions 

 The most widely investigated exposure in research on psychosocial work environ-
ment and depressive disorders is job strain (Theorell et al.  2015 ), but only two of the 
nine studies in our review adjusted their analyses for this construct. However, maybe 
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even more important than adjustment for job strain, would be examining the relation 
of ERI with theories such as organisational justice (Elovainio et al.  2002 ) and stress- 
as- an-offense-to-self (SOS) (Semmer et al.  2007 ,  2015 ). The theory of organisa-
tional justice and the ERI model share a focus on fairness at work and low 
organisational justice was associated with mental health endpoints in several studies 
(Ndjaboué et al.  2012 ). Two of the studies in our review examined both ERI and 
organisational justice and found that the models predicted depressive disorders 
independently from each other (Kivimäki et al.  2007  (10-Town); Kivimäki et al. 
 2007  (FHPS)). The SOS theory and the ERI model both focus on working condi-
tions that are potentially threatening to workers’ self-esteem. To date, the SOS the-
ory has been mostly applied in small-scale work-organisational psychological 
studies. To our knowledge, there is only one large-scale epidemiological study on 
the SOS theory and mental health, showing that a one-item proxy measure for SOS 
predicted a decline in general mental health over a 6 year follow-up (Madsen et al. 
 2014b ). ERI was not included in this analysis. 

 Job security is a component of the ERI reward dimension. There is a growing 
literature showing that lack of job security is associated with risk of both physical 
illness and mental disorders, including depressive disorders (Kim and von dem 
Knesebeck  2015 ; László et al.  2010 ; Rugulies et al.  2010 ; Virtanen et al.  2013 ). This 
research indicates that lack of job security per se may be health-hazardous, whereas 
the ERI model assumes that the health hazardousness of lack of job security depends 
on the amount of effort spent by the employee. Future studies may consider examin-
ing lack of job security both within the ERI model and as a separate risk factor. 

 Considering other psychosocial work environment factors would also be impor-
tant for examining potential synergy effects. Simultaneous exposure to ERI and to 
other adverse working condition may predict onset of depressive disorders to a 
greater extent than one would expect from adding up the separate exposure. 
However, to our knowledge, this hypothesis has not been tested yet.   

6.4.2     Strengthening the Epidemiological Evidence 

 Our review showed that ERI was consistently associated with onset of depressive 
disorders in prospective studies. The major question is, whether or not this associa-
tion indicates causality. As controlled trials in which participants would be ran-
domly assigned to high or low ERI-conditions by investigators appear not feasible, 
observational epidemiological studies are indispensable. As all observational stud-
ies on psychosocial work environment and health have limitations (Rugulies  2012 ), 
we suggest to strengthen the evidence base by combining research methodologies 
with different strengths and weaknesses that may complement each. 

6 Effort-Reward Imbalance and Affective Disorders



132

6.4.2.1     Addressing Reporting Bias 

 A key point in research on psychosocial work environment and depressive disorders 
is reporting bias, i.e. the concern that unmeasured factors at baseline, e.g., subclini-
cal levels of depressive symptoms, other forms of reduced psychological health, or 
personality aspects, may cause both overreporting of ERI at baseline and increased 
risk of depressive disorders at follow-up (Bonde  2008 ; Kivimäki et al.  2010 ). Two 
of the reviewed studies attempted to address this source of bias. Rugulies et al. 
( 2013 ) adjusted their analysis for indicators of possible reduced psychological 
health at baseline (non-severe depressive symptoms, poor self-rated health, sleep 
disturbance). Juvani et al. ( 2014 ) calculated the mean ERI-score for each of the 
3,221 work-units in their study and assigned this mean score to all members of the 
respective work-unit, regardless of the employee’s actual individual score and 
whether the employee had fi lled in the questionnaire or not. Using multi-level anal-
yses, Juvani et al. then examined the association of work-unit level ERI on 
individual- level risk of depressive disorders. Both Rugulies et al. and Juvani et al. 
found that ERI predicted onset of depressive disorders.  

6.4.2.2     Repeated Measures and a Life Course Perspective 

 Including repeated measures of both ERI and depressive disorders would give a 
more precise assessment of exposure and would allow analysing the effect of 
changes in ERI over time. Repeated measures might be a step towards a life-course 
perspective that considers the course of ERI throughout the working life. However, 
a life-course perspective on depressive disorders constitutes also a challenge for 
ERI-research. As presented earlier in Fig.  6.1 , it has been suggested that the devel-
opment of depressive disorders starts in childhood and adolescence while manifest-
ing in adulthood. If the same early life factors that predispose to depressive disorders 
also predispose to ERI, then the apparent association of ERI and depressive disor-
ders may be overestimated. Using data from the British Birth Cohort study, Stansfeld 
et al. ( 2008 ) showed that childhood and early adulthood psychological problems 
predicted mid adulthood job strain levels, probably through selection of individuals 
with early life psychological problems into disadvantaged jobs. Importantly, though, 
the association of job strain and onset of depressive disorders remained after adjust-
ment for earlier life psychological problems. Similar analyses regarding the ERI 
model are lacking.  

6.4.2.3     Population Attributable Risk Percent 

 None of the studies in the review estimated the public health impact of ERI with 
regard to depressive disorders, i.e. the percentage of new cases of depressive disor-
ders that could be prevented if ERI was eliminated, also known as the population 
attributable risk percent (PAR%). Calculating PAR% requires estimating the 
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prevalence of the risk factor in the population, which has not been done for ERI, 
probably because there is no established cut-off point on the ERI-ratio that indicates 
presence or absence of ERI. Although some studies have used an ERI-ratio of >1 as 
a cut- point (including one study in our review, Garbarino et al.  2013 ), ERI is usually 
defi ned by scoring in the upper tertile or quartile of the ratio (see also Chap.   2    ). 
Thus, the cut-off point at which a presumably health-hazardous level of ERI starts 
depends on the distribution of ERI in the study sample. The determination of a gen-
eral cut-off point on the ERI-scale that is independent of the distribution in the study 
sample would be desirable.   

6.4.3     Implementing and Testing Knowledge in Praxis 

 If we assume that ERI is a causal factor in the aetiology of depressive disorders with 
a considerable PAR%, how could this knowledge be used for the prevention of 
depressive disorders? To answer this question, intervention studies are needed 
examining (a) whether it is possible to reduce ERI at work and (b) whether a reduc-
tion in ERI would lead to a decrease in the onset of depressive disorders. 

 Assuming a 1-year incidence rate of depressive disorder of 3 % (Ferrari et al. 
 2013 ) and further assuming that a successful intervention would cut the incidence 
rate in half (a rather strong assumption), an individual-level randomised controlled 
trial would need more than 3,000 participants followed-up for 1 year for being able 
to detect an effect. A cluster-randomised trial, i.e. randomising not individuals but 
whole workplaces to intervention and control group conditions, would require even 
larger samples, as these trials are less effi cient because of outcome variation between 
clusters (van Breukelen and Candel  2012 ). Thus, a workplace intervention study, 
aiming to prevent onset of depressive disorders, would be an enormously ambitious 
project and it is not surprising that such a study has not been conducted yet. 

 There are, however, some intervention studies that investigated whether reducing 
ERI may have an effect on a continuous score of symptoms that are related to 
depressive disorders. To our knowledge, the fi rst intervention study on ERI was 
conducted among 54 bus-drivers in the mid-1990s in Germany. The intervention 
concerned only a limited part of the ERI model as it aimed to change work-related 
over-commitment through a stress management program (Aust et al.  1997 ; Siegrist 
and Silberhorn  1998 ). Analyses of working conditions and recommendations for 
their improvement were provided (Aust  1999 , pp. 171–183), but were not a part of 
the intervention. The study found a statistically signifi cant reduction in work-related 
over-commitment in the intervention group compared to the control group, and this 
effect persisted at a 3 months follow-up. Changes in positive and negative mood, 
however, did not differ between intervention and control group (Aust et al.  1997 ). 
Recently, this stress management program was tested in 262 lower and middle level 
managers in an international manufacturing plant in Germany, however, neither 
change in ERI nor in work-related over-commitment differed statistically signifi -
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cantly between intervention and control group. There was an intervention effect on 
perceived stress reactivity, but not on depressive symptoms (Limm et al.  2011 ). 

 In Japan, Uchiyama et al. ( 2013 ) tested an intervention program on active 
employee participation and action planning to improve the psychosocial work envi-
ronment in 434 nurses from 24 hospital units. There was no intervention effect on 
effort or reward and no effect on depressive symptoms. 

 In Canada, Bourbonnais et al. ( 2006a ,  b ,  2011 , see also Chap.   15    ) conducted a 
non-randomised quasi experimental study to compare changes in work environment 
and health in an intervention site hospital with a control site hospital. Intervention 
activities were defi ned “as the changes undertaken by the hospital to reduce adverse 
job psychosocial factors” (Bourbonnais et al.  2006a , p. 336). After a 1-year follow-
 up, there was a statistically signifi cantly reduced ERI-score in the intervention hos-
pital compared to the control hospital (Bourbonnais et al.  2006a ), a result that 
persisted at 3-year follow-up (Bourbonnais et al.  2011 ). The intervention did not 
have an effect on psychological distress score, a measure including depressive 
symptoms, but showed an effect on measures of burnout, in particular, work-related 
burnout, at both 1- and 3-year follow-up (Bourbonnais et al.  2006a ,  2011 ). 

 These relatively small-scale workplace intervention studies may provide impor-
tant insight into whether or not and through which mechanisms ERI may impact 
symptoms related to depressive disorders. However, it seems questionable whether 
these types of interventions can contribute to a measurable reduction in depressive 
disorders at the population level. Maybe a more promising intervention strategy 
would be to focus on macro-level factors, i.e. factors at the legislation and policy 
level. As discussed earlier (Sect.  6.4.1.2 ), two studies reported that associations of 
ERI with risk of depressive disorders varied by type of welfare state regime and 
extent of protective national labour and social policies (Dragano et al.  2011 ; Lunau 
et al.  2013 ). Because the two studies used overlapping datasets and some of their 
results confl ict with results from studies in our review (see Sect.  6.4.1.2 ), it would 
be premature concluding that welfare regime and labour and social policies are able 
to modify the health-hazardousness of psychosocial working conditions. However, 
if further research would provide more evidence for this hypothesis, then this would 
open up a new perspective for the prevention of depressive disorders by changing 
legislation and policies. 

 Finally, a role of ERI might be considered in the prevention of recurrence of 
depressive disorders. In recent years, there has been an increasing interest, in par-
ticular in the Nordic countries and in The Netherlands, in enhancing time to return- 
to- work of employees who are long-term sick-listed with depressive and other 
mental disorders (Arends et al.  2012 ; Nieuwenhuijsen et al.  2014 ; Martin et al. 
 2015 ). It is often assumed that a fast return to work is desirable, as long absence 
spells greatly diminish chances for future labour market attachment (Kivimäki et al. 
 2004 ). However, if adverse working conditions, such as ERI, were causally involved 
in the depressive disorder that led to sickness absence, a return to the same working 
conditions may increase risk of recurrent depressive disorder. Thus, screening for 
ERI and other adverse working conditions may be useful when developing return- 
to- work and occupational rehabilitation plans. In countries where municipal social 
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security offi cers have a key role in the return-to-work process (e.g., Denmark see 
Aust et al.  2015 ), it would be possible to implement such a screening tool at the 
national level and to evaluate whether this implementation has an effect on the 
design of return-to work and occupational rehabilitation plans and on subsequent 
changes in recurrence of depressive disorders.  

6.4.4     Conclusion 

 In conclusion, affective disorders in general and depressive disorders in particular 
are highly complex phenomena and their conceptualisation and diagnosis have 
undergone major and controversially discussed changes in the past. Despite numer-
ous research studies on the somatogenesis, and to a lesser extent on the psychogen-
esis and sociogenesis, the aetiology of depressive disorders is still poorly understood. 
We concur with those researchers who conclude that onset of depressive disorders 
is determined by various interacting factors from multiple domains, including bio-
logical, psychological and social factors. Our systematic review of prospective 
cohort studies on ERI and depressive disorders suggests that ERI may be one of 
these factors. Further research on ERI and affective disorders may in particular 
focus on advancing ERI theory and understanding mechanism, strengthening the 
epidemiological evidence, and implementing and testing knowledge in praxis.      

  Acknowledgement   The writing of this chapter was partly supported by a grant from the Danish 
Working Environment Research Fund (grant # 9-2011-03). We thank Maria Kristine Friborg for 
proofreading the abstracted results from the systematic literature review.  

   References 

    Abramson, L. Y., Seligman, M. E., & Teasdale, J. D. (1978). Learned helplessness in humans: 
Critique and reformulation.  Journal of Abnormal Psychology, 87 (1), 49–74.  

    Abramson, L. Y., Metalsky, G. I., & Alloy, L. B. (1989). Hopelessness depression: A theory-based 
subtype of depression.  Psychology Review, 96 (2), 358–372.  

     Akiskal, H. S., & McKinney, W. T., Jr. (1973). Depressive disorders: Toward a unifi ed hypothesis. 
 Science, 182 (107), 20–29.  

     American Psychiatric Association. (1968).  Diagnostic and statistical manual of mental health dis-
orders, second edition (DSM-II) . Washington, DC: American Psychiatric Association.  

     American Psychiatric Association. (1980).  Diagnostic and statistical manual of mental health dis-
orders, third edition (DSM-III) . Washington, DC: American Psychiatric Association.  

    American Psychiatric Association. (1987).  Diagnostic and statistical manual of mental disorders, 
third edition, revised (DSM-III-R) . Washington, DC: American Psychiatric Association.  

    American Psychiatric Association. (1994).  Diagnostic and statistical manual of mental disorders, 
fourth edition (DSM-IV) . Washington, DC: American Psychiatric Association.  

     American Psychiatric Association. (2000).  Diagnostic and statistical manual of mental health dis-
orders, fourth edition, text revision (DSM-IV-TR) . Washington, DC: American Psychiatric 
Association.  

6 Effort-Reward Imbalance and Affective Disorders



136

       American Psychiatric Association. (2013).  Diagnostic and statistical manual of mental health dis-
orders, fi fth edition (DSM-5) . Arlington: American Psychiatric Association.  

   Arends, I., Bruinvels, D. J., Rebergen, D. S., Nieuwenhuijsen, K., Madan, I., Neumeyer-Gromen, 
A., Bültmann, U., & Verbeek, J. H. (2012). Interventions to facilitate return to work in adults 
with adjustment disorders.  Cochrane Database of Systematic Reviews  (12). 
doi:  10.1002/14651858.Cd006389.Pub2      

    Aust, B. (1999).  Gesundheitsförderung in der Arbeitswelt. Umsetzung streßtheoretischer 
Erkenntnisse in eine Intervention bei Busfahrern (Worksite health promotion. Application of 
knowledge from stress research into an intervention study with bus drivers) . Münster: LIT.  

     Aust, B., Peter, R., & Siegrist, J. (1997). Stress management in bus drivers: A pilot study based on 
the model of effort-reward imbalance.  International Journal of Stress Management, 4 (4), 
297–305.  

    Aust, B., Nielsen, M. B. D., Grundtvig, G., Buchardt, H. L., Ferm, L., Andersen, I., Lund, T. L., 
Jelle, M. O., Andersen, M. F., Hansen, J. V., Tverborgvik, T., Helverskov, T., Bjorner, J. B., 
Rugulies, R., Ørbaek, P., Winzor, G., Bültmann, U., & Poulsen, O. M. (2015). Implementation 
of the Danish return-to-work program: Process evaluation of a trial in 21 Danish municipali-
ties.  Scandinavian Journal of Work, Environment and Health, 41 (6), 529–541.  

    Bayer, R., & Spitzer, R. L. (1985). Neurosis, psychodynamics, and DSM-III. A history of the con-
troversy.  Archives of General Psychiatry, 42 (2), 187–196.  

    Beck, A. T. (1967).  Depression: Clinical, experimental and theoretical aspects . New York: Harper 
and Row.  

    Besèr, A., Sorjonen, K., Wahlberg, K., Peterson, U., Nygren, Å., & Asberg, M. (2014). Construction 
and evaluation of a self rating scale for stress-induced exhaustion disorder, the Karolinska 
Exhaustion Disorder Scale.  Scandinavian Journal of Psychology, 55 (1), 72–82.  

           Blazer, D. G. (2005).  The age of melancholy. “Major depression” and its social origins . New York: 
Routledge.  

   Bolwig, T. G., & Shorter, E. (Eds). (2007). Melancholia: Beyond DSM, beyond neurotransmitters. 
Proceedings of a conference, May 2006, Copenhagen, Denmark.  Acta Psychiatrica 
Scandinavica  115(Supplement 433):4–183.  

      Bonde, J. P. E. (2008). Psychosocial factors at work and risk of depression: A systematic review of 
the epidemiological evidence.  Occupational and Environmental Medicine, 65 (7), 438–445.  

  Bonde, J. P., Utzon-Frank, N., Bertelsen, M., Borritz, M., Eller, N. H., Nordentoft, M., Olesen, K., 
Rod, N. H., & Rugulies, R. (in press). The risk of depressive disorder following disasters and 
military deployment: A systematic review with meta-analysis.    The British Journal of Psychiatry     .  

    Bonde, J. P., Utzon-Frank, N., Bertelsen, M., Borritz, M., Eller, N. H., Nordentoft, M., Olesen, K., 
Rod, N. H., & Rugulies, R. (2016). Risk of depressive disorder following disasters and military 
deployment: Systematic review with meta-analysis.  The British Journal of Psychiatry, 208 (4), 
330–336.  

       Bourbonnais, R., Brisson, C., Vinet, A., Vézina, M., Abdous, B., & Gaudet, M. (2006a). 
Effectiveness of a participative intervention on psychosocial work factors to prevent mental 
health problems in a hospital setting.  Occupational and Environmental Medicine, 63 (5), 
335–342.  

    Bourbonnais, R., Brisson, C., Vinet, A., Vézina, M., & Lower, A. (2006b). Development and 
implementation of a participative intervention to improve the psychosocial work environment 
and mental health in an acute care hospital.  Occupational and Environmental Medicine, 63 (5), 
326–334.  

      Bourbonnais, R., Brisson, C., & Vézina, M. (2011). Long-term effects of an intervention on psy-
chosocial work factors among healthcare professionals in a hospital setting.  Occupational and 
Environmental Medicine, 68 (7), 479–486.  

     Brown, G. W., & Harris, T. O. (1978).  Social origins of depression. A study of psychiatric disorder 
in women . London: Tavistock.  

    Caspi, A., & Moffi tt, T. E. (2006). Gene-environment interactions in psychiatry: Joining forces 
with neuroscience.  Nature Reviews Neuroscience, 7 (7), 583–590.  

R. Rugulies et al.

http://dx.doi.org/10.1002/14651858.Cd006389.Pub2
https://www.researchgate.net/journal/0007-1250_The_British_Journal_of_Psychiatry


137

    Caspi, A., Sugden, K., Moffi tt, T. E., Taylor, A., Craig, I. W., Harrington, H., McClay, J., Mill, J., 
Martin, J., Braithwaite, A., & Poulton, R. (2003). Infl uence of life stress on depression: 
Moderation by a polymorphism in the 5-HTT gene.  Science, 301 (5631), 386–389.  

    Chandola, T., Heraclides, A., & Kumari, M. (2010). Psychophysiological biomarkers of workplace 
stressors.  Neuroscience and Biobehavioral Reviews, 35 (1), 51–57.  

    Corruble, E. (2012). The bereavement exclusion may not be applicable in real world settings. 
 World Psychiatry, 11 (3), 202.  

    Cosgrove, L., & Krimsky, S. (2012). A comparison of DSM-IV and DSM-5 panel members’ fi nan-
cial associations with industry: A pernicious problem persists.  PLoS Medicine, 9 (3), e1001190. 
doi:  10.1371/journal.pmed.1001190    .  

     Crocq, M. A. (2015). A history of anxiety: From hippocrates to DSM.  Dialogues in Clinical 
Neuroscience, 17 (3), 319–325.  

    Davey Smith, G. (2012). Epigenetics for the masses: More than Audrey Hepburn and yellow mice? 
 International Journal of Epidemiology, 41 (1), 303–308.  

           Davison, G. C., & Neale, J. M. (1990).  Abnormal psychology  (6th ed.). New York: Wiley.  
    Diez-Roux, A. V. (1998). Bringing context back into epidemiology: Variables and fallacies in mul-

tilevel analysis.  American Journal of Public Health, 88 (2), 216–222.  
    Dohrenwend, B. P., & Dohrenwend, B. S. (1981a). Part 1: Quasi-experimental evidence on the 

social causation – social selection issue posed by class differences.  American Journal of 
Community Psychology, 9 (2), 129–146.  

    Dohrenwend, B. S., & Dohrenwend, B. P. (1981b). Part 2: Hypotheses about stress processes link-
ing social class to various types of psychopathology.  American Journal of Community 
Psychology, 9 (2), 146–159.  

       Dörner, K., & Plog, U. (1996).  Irren ist menschlich. Lehrbuch der Psychiatrie und Psychotherapie 
(To err is human. Textbook of psychiatry and psychotherapy) . Bonn: Psychiatrie-Verlag.  

    Dowrick, C., & Frances, A. (2013). Medicalising unhappiness: New classifi cation of depression 
risks more patients being put on drug treatment from which they will not benefi t.  BMJ, 347 , 
f7140. doi:  10.1136/bmj.f7140    .  

       Dragano, N., Siegrist, J., & Wahrendorf, M. (2011). Welfare regimes, labour policies and unhealthy 
psychosocial working conditions: A comparative study with 9917 older employees from 12 
European countries.  Journal of Epidemiology and Community Health, 65 (9), 793–799.  

   Ehrenberg, A. (1998).  La fatigue d’être soi – dépression et société . Paris: Odile Jacob. English 
edition: Ehrenberg, A. (2010) The weariness of the self (trans: Caouette, E., Homel, J., Homel, 
D., & Winkler, D.). Montreal: McGill-Queen’s University Press.  

    Ehrenreich, B. (2009).  Smile or die. How positive thinking fooled America & the world . London: 
Granta.  

    Eller, N. H., Netterstrøm, B., Gyntelberg, F., Kristensen, T. S., Nielsen, F., Steptoe, A., & Theorell, 
T. (2009). Work-related psychosocial factors and the development of ischemic heart disease: A 
systematic review.  Cardiology in Review, 17 (2), 83–97.  

    Elovainio, M., Kivimäki, M., & Vahtera, J. (2002). Organizational justice: Evidence of a new psy-
chosocial predictor of health.  American Journal of Public Health, 92 (1), 105–108.  

    Engel, G. L. (1977). The need for a new medical model: A challenge for biomedicine.  Science, 
196 (4286), 129–136.  

    Ferrari, A. J., Somerville, A. J., Baxter, A. J., Norman, R., Patten, S. B., Vos, T., & Whiteford, H. A. 
(2013). Global variation in the prevalence and incidence of major depressive disorder: A sys-
tematic review of the epidemiological literature.  Psychological Medicine, 43 (3), 471–481.  

     Flint, J., & Kendler, K. S. (2014). The genetics of major depression.  Neuron, 81 (3), 484–503.  
    Fogel, J., Eaton, W. W., & Ford, D. E. (2006). Minor depression as a predictor of the fi rst onset of 

major depressive disorder over a 15-year follow-up.  Acta Psychiatrica Scandinavica, 113 (1), 
36–43.  

      Fournier, J. C., DeRubeis, R. J., Hollon, S. D., Dimidjian, S., Amsterdam, J. D., Shelton, R. C., & 
Fawcett, J. (2010). Antidepressant drug effects and depression severity: A patient-level meta- 
analysis.  JAMA, 303 (1), 47–53.  

6 Effort-Reward Imbalance and Affective Disorders

http://dx.doi.org/10.1371/journal.pmed.1001190
http://dx.doi.org/10.1136/bmj.f7140


138

      France, C. M., Lysaker, P. H., & Robinson, R. P. (2007). The “chemical imbalance” explanation for 
depression: Origins, lay endorsement, and clinical implications.  Professional Psychology: 
Research and Practice, 38 (4), 411–420.  

    Fülberth, G. (2005).  G Strich. Kleine Geschichte des Kapitalismus (G prime. A short history of 
capitalism) . Köln: Papyrossa.  

          Garbarino, S., Cuomo, G., Chiorri, C., & Magnavita, N. (2013). Association of work-related stress 
with mental health problems in a special police force unit.  BMJ Open, 3 (7), e002791. 
doi:  10.1136/bmjopen-2013-002791    .  

          Godin, I., Kittel, F., Coppieters, Y., & Siegrist, J. (2005). A prospective study of cumulative 
job stress in relation to mental health.  BMC Public Health, 5 (1), 67. 
doi:  10.1186/1471-2458-5-67    .  

     Gold, P. W. (2015). The organization of the stress system and its dysregulation in depressive ill-
ness.  Molecular Psychiatry, 20 (1), 32–47.  

    Goodwin, R. D., Jacobi, F. J., Bittner, A., & Wittchen, H.-U. (2006). Epidemiology of mood disor-
ders. In D. J. Stein, D. J. Kupfer, & A. F. Schutzberg (Eds.),  Textbook of mood disorders  
(pp. 33–54). Washington, DC: American Psychiatry Publishing.  

    Gøtzsche, P. C. (2014). Why I think antidepressants cause more harm than good.  Lancet Psychiatry, 
1 (2), 104–106.  

    Gøtzsche, P. C. (2015).  Deadly psychiatry and organised denial . Copenhagen: People’s Press.  
          Harris, T. (2001). Recent developments in understanding the psychosocial aspects of depression. 

 British Medical Bulletin, 57 (1), 17–32.  
    Hasselberg, K., Jonsdottir, I. H., Ellbin, S., & Skagert, K. (2014). Self-reported stressors among 

patients with exhaustion disorder: An exploratory study of patient records.  BMC Psychiatry, 
14 , 66. doi:  10.1186/1471-244X-14-66    .  

    Healy, D. (2015). Serotonin and depression.  BMJ, 350 , h1771. doi:  10.1136/bmj.h1771    .  
    Hobsbawm, E. (1962).  The age of revolution. 1789–1848 . London: Weidenfeld & Nicholson.  
    Hobsbawm, E. (1975).  The age of capital. 1848–1875 . London: Weidenfeld & Nicholson.  
    Hobsbawm, E. (1987).  The age of empire. 1875–1914 . London: Weidenfeld & Nicholson.  
    Hollingshead, A. B., & Redlich, F. C. (1958).  Social class and mental illness: A community study . 

New York: Wiley.  
    Hoven, H., & Siegrist, J. (2013). Work characteristics, socioeconomic position and health: A sys-

tematic review of mediation and moderation effects in prospective studies.  Occupational and 
Environmental Medicine, 70 (9), 663–669.  

      Hoven, H., Wahrendorf, M., & Siegrist, J. (2015). Occupational position, work stress and depres-
sive symptoms: A pathway analysis of longitudinal SHARE data.  Journal of Epidemiology and 
Community Health, 69 (5), 447–452.  

     Insel, T. R. (2014). The NIMH Research Domain Criteria (RDoC) project: Precision medicine for 
psychiatry.  The American Journal of Psychiatry, 171 (4), 395–397.  

     Insel, T., Cuthbert, B., Garvey, M., Heinssen, R., Pine, D. S., Quinn, K., Sanislow, C., & Wang, P. 
(2010). Research Domain Criteria (RDoC): Toward a new classifi cation framework for research 
on mental disorders.  The American Journal of Psychiatry, 167 (7), 748–751.  

    Januar, V., Saffery, R., & Ryan, J. (2015). Epigenetics and depressive disorders: A review of cur-
rent progress and future directions.  International Journal of Epidemiology, 44 (4), 1364–1387.  

         Juvani, A., Oksanen, T., Salo, P., Virtanen, M., Kivimäki, M., Pentti, J., & Vahtera, J. (2014). 
Effort-reward imbalance as a risk factor for disability pension: The Finnish Public Sector 
Study.  Scandinavian Journal of Work, Environment and Health, 40 (3), 266–277.  

    Karasek, R., & Theorell, T. (1990).  Healthy work: Stress, productivity, and the reconstruction of 
working life . New York: Basic Books.  

    Kawa, S., & Giordano, J. (2012). A brief historicity of the diagnostic and statistical manual of 
mental disorders: Issues and implications for the future of psychiatric canon and practice. 
 Philosophy, Ethics, and Humanities in Medicine, 7 , 2. doi:  10.1186/1747-5341-7-2    .  

    Kendler, K. S. (1986). Kraepelin and the differential diagnosis of dementia praecox and manic- 
depressive insanity.  Comprehensive Psychiatry, 27 (6), 549–558.  

R. Rugulies et al.

http://dx.doi.org/10.1136/bmjopen-2013-002791
http://dx.doi.org/10.1186/1471-2458-5-67
http://dx.doi.org/10.1186/1471-244X-14-66
http://dx.doi.org/10.1136/bmj.h1771
http://dx.doi.org/10.1186/1747-5341-7-2


139

       Kendler, K. S., Gardner, C. O., & Prescott, C. A. (2002). Toward a comprehensive developmental 
model for major depression in women.  The American Journal of Psychiatry, 159 (7), 
1133–1145.  

     Kendler, K. S., Hettema, J. M., Butera, F., Gardner, C. O., & Prescott, C. A. (2003). Life event 
dimensions of loss, humiliation, entrapment, and danger in the prediction of onsets of major 
depression and generalized anxiety.  Archives of General Psychiatry, 60 (8), 789–796.  

         Kendler, K. S., Gardner, C. O., & Prescott, C. A. (2006). Toward a comprehensive developmental 
model for major depression in men.  The American Journal of Psychiatry, 163 (1), 115–124.  

     Kessler, R. C., Berglund, P., Demler, O., Jin, R., Koretz, D., Merikangas, K. R., Rush, A. J., 
Walters, E. E., & Wang, P. S. (2003). The epidemiology of major depressive disorder: Results 
from the National Comorbidity Survey Replication (NCS-R).  JAMA, 289 (23), 3095–3105.  

    Keupp, H. (1988). Psychische Störungen im gesellschaftlichen Lebenszusammenhang 
(Psychological disorders in the societal life context). In G. C. Davison & J. M. Neale (Eds.), 
 Klinische Psychologie. Ein Lehrbuch  (3rd revised and extended edition, pp. 69–92). Weinheim: 
Psychologie Verlags Union.  

    Khan, A., & Brown, W. A. (2015). Antidepressants versus placebo in major depression: An over-
view.  World Psychiatry, 14 (3), 294–300.  

    Kim, T. J., & von dem Knesebeck, O. (2015). Is an insecure job better for health than having no 
job at all? A systematic review of studies investigating the health-related risks of both job inse-
curity and unemployment.  BMC Public Health, 15 (1), 985. doi:  10.1186/s12889-015-2313-1    .  

    Kirsch, I., Deacon, B., Huedo-Medina, T., Scoboria, A., Moore, T., & Johnson, B. T. (2008). Initial 
severity and antidepressant benefi ts: A meta-analysis of data submitted to the food and drug 
administration.  PLoS Medicine, 5 (2), e45. doi:  10.1371/journal.pmed.0050045    .  

    Kivimäki, M., Forma, P., Wikström, J., Halmeenmäki, T., Pentti, J., Elovainio, M., & Vahtera, 
J. (2004). Sickness absence as a risk marker of future disability pension: The 10-town study. 
 Journal of Epidemiology and Community Health, 58 (8), 710–711.  

             Kivimäki, M., Vahtera, J., Elovainio, M., Virtanen, M., & Siegrist, J. (2007). Effort-reward imbal-
ance, procedural injustice and relational injustice as psychosocial predictors of health: 
Complementary or redundant models?  Occupational and Environmental Medicine, 64 (10), 
659–665.  

      Kivimäki, M., Hotopf, M., & Henderson, M. (2010). Do stressful working conditions cause psy-
chiatric disorders?  Occupational Medicine (London), 60 (2), 86–87.  

    Knorr, U., Vinberg, M., Kessing, L. V., & Wetterslev, J. (2010). Salivary cortisol in depressed 
patients versus control persons: A systematic review and meta-analysis. 
 Psychoneuroendocrinology, 35 (9), 1275–1286.  

    Krieger, N. (2011).  Epidemiology and the people’s health. Theory and context . New York: Oxford 
University Press.  

     Kristensen, T. S., Borritz, M., Villadsen, E., & Christensen, K. B. (2005). The Copenhagen burnout 
inventory. A new tool for the assessment of burnout.  Work and Stress, 19 (3), 192–207.  

    László, K. D., Pikhart, H., Kopp, M. S., Bobak, M., Pajak, A., Malyutina, S., Salavecz, G., & 
Marmot, M. (2010). Job insecurity and health: A study of 16 European countries.  Social 
Science and Medicine, 70 (6), 867–874.  

    Le Noury, J., Nardo, J. M., Healy, D., Jureidini, J., Raven, M., Tufanaru, C., & Abi-Jaoude, E. 
(2015). Restoring study 329: Effi cacy and harms of paroxetine and imipramine in treatment of 
major depression in adolescence.  BMJ, 351 , h4320. doi:  10.1136/bmj.h4320    .  

     Licinio, J., & Wong, M.-L. (2005). Preface. In J. Licinio & M.-L. Wong (Eds.),  Biology of depres-
sion. From novel insights to therapeutic strategies  (pp. vii–x). Weinheim: Wiley-VCH Verlag.  

    Limm, H., Gündel, H., Heinmüller, M., Marten-Mittag, B., Nater, U. M., Siegrist, J., & Angerer, P. 
(2011). Stress management interventions in the workplace improve stress reactivity: A ran-
domised controlled trial.  Occupational and Environmental Medicine, 68 (2), 126–133.  

    Lorant, V., Deliege, D., Eaton, W., Robert, A., Philippot, P., & Ansseau, M. (2003). Socioeconomic 
inequalities in depression: A meta-analysis.  American Journal of Epidemiology, 157 (2), 
98–112.  

6 Effort-Reward Imbalance and Affective Disorders

http://dx.doi.org/10.1186/s12889-015-2313-1
http://dx.doi.org/10.1371/journal.pmed.0050045
http://dx.doi.org/10.1136/bmj.h4320


140

         Lunau, T., Wahrendorf, M., Dragano, N., & Siegrist, J. (2013). Work stress and depressive symp-
toms in older employees: Impact of national labour and social policies.  BMC Public Health, 13 , 
1086. doi:  10.1186/1471-2458-13-1086    .  

    Madsen, I. E. H., Diderichsen, F., Burr, H., & Rugulies, R. (2010). Person-related work and inci-
dent use of antidepressants: Relations and mediating factors from the Danish work environ-
ment cohort study.  Scandinavian Journal of Work, Environment and Health, 36 (6), 435–444.  

    Madsen, I. E. H., Aust, B., Burr, H., Carneiro, I. G., Diderichsen, F., & Rugulies, R. (2012). Paid 
care work and depression: A longitudinal study of antidepressant treatment in female eldercare 
workers before and after entering their profession.  Depression and Anxiety, 29 (7), 605–613.  

    Madsen, I. E. H., Hanson, L. L., Rugulies, R., Theorell, T., Burr, H., Diderichsen, F., & Westerlund, 
H. (2014a). Does good leadership buffer effects of high emotional demands at work on risk of 
antidepressant treatment? A prospective study from two Nordic countries.  Social Psychiatry 
and Psychiatric Epidemiology, 49 (8), 1209–1218.  

    Madsen, I. E. H., Tripathi, M., Borritz, M., & Rugulies, R. (2014b). Unnecessary work tasks and 
mental health: A prospective analysis of Danish human service workers.  Scandinavian Journal 
of Work, Environment and Health, 40 (6), 631–638.  

    Magnusson Hanson, L. L., Madsen, I. E. H., Westerlund, H., Theorell, T., Burr, H., & Rugulies, R. 
(2013). Antidepressant use and associations with psychosocial work characteristics. A com-
parative study of Swedish and Danish gainfully employed.  Journal of Affective Disorders, 
149 (1–3), 38–45.  

     Martikainen, P., Bartley, M., & Lahelma, E. (2002). Psychosocial determinants of health in social 
epidemiology.  International Journal of Epidemiology, 31 (6), 1091–1093.  

    Martin, M. H. T., Nielsen, M. B. D., Pedersen, J., & Rugulies, R. (2015). Stability of return to work 
after a coordinated and tailored intervention for sickness absence compensation benefi ciaries 
with mental health problems: Results of a two-year follow-up study.  Disability and 
Rehabilitation, 37 (22), 2107–2113.  

    Marx, K. (1983).  Das Kapital. Kritik der politischen Ökonomie. Erster Band. Buch I: Der 
Produktionsprozeß des Kapitals  (Capital. A critique of political economy. Volume I, Book 
One: The process of production of capital). Berlin: Dietz. (Originally published in 1867, Verlag 
Otto Meissner, Hamburg).  

     Maslach, C., Schaufeli, W., & Leitner, M. P. (2001). Job burnout.  Annual Review of Psychology, 
52 , 397–422.  

       Mayes, R., & Horwitz, A. V. (2005). DSM-III and the revolution in the classifi cation of mental 
illness.  Journal of the History of the Behavioral Sciences, 41 (3), 249–267.  

     Merikangas, K. R., Akiskal, H. S., Angst, J., Greenberg, P. E., Hirschfeld, R. M., Petukhova, M., 
& Kessler, R. C. (2007). Lifetime and 12-month prevalence of bipolar spectrum disorder in the 
National Comorbidity Survey replication.  Archives of General Psychiatry, 64 (5), 543–552.  

    Moffi tt, T. E., Caspi, A., Taylor, A., Kokaua, J., Milne, B. J., Polanczyk, G., & Poulton, R. (2010). 
How common are common mental disorders? Evidence that lifetime prevalence rates are dou-
bled by prospective versus retrospective ascertainment.  Psychological Medicine, 40 (6), 
899–909.  

    Monroe, S. M., & Simons, A. D. (1991). Diathesis-stress theories in the context of life stress 
research: Implications for the depressive disorders.  Psychological Bulletin, 110 (3), 406–425.  

   National Institute of Mental Health. (2011).  Depression . U.S. Department of Health & Human 
Services. NIH Publication No. 11-3561. Revised 2011.  

    Ndjaboué, R., Brisson, C., & Vézina, M. (2012). Organisational justice and mental health: A sys-
tematic review of prospective studies.  Occupational and Environmental Medicine, 69 (10), 
694–700.  

     Netterstrøm, B., Conrad, N., Bech, P., Fink, P., Olsen, O., Rugulies, R., & Stansfeld, S. (2008). The 
relation between work-related psychosocial factors and the development of depression. 
 Epidemiologic Reviews, 30 (1), 118–132.  

    Nieuwenhuijsen, K., Bruinvels, D., & Frings-Dresen, M. (2010). Psychosocial work environment 
and stress-related disorders, a systematic review.  Occupational Medicine (London), 60 (4), 
277–286.  

R. Rugulies et al.

http://dx.doi.org/10.1186/1471-2458-13-1086


141

    Nieuwenhuijsen, K., Faber, B., Verbeek, J. H., Neumeyer-Gromen, A., Hees, H. L., Verhoeven, 
A. C., van der Feltz-Cornelis, C. M., & Bültmann, U. (2014). Interventions to improve return 
to work in depressed people.  Cochrane Database of Systematic Reviews, 12 , CD006237. 
doi:  10.1002/14651858.CD006237.pub3    .  

    Nutt, D. J., Goodwin, G. M., Bhugra, D., Fazel, S., & Lawrie, S. (2014). Attacks on antidepres-
sants: Signs of deep-seated stigma?  Lancet Psychiatry, 1 (2), 102–104.  

     Pariante, C. M., & Lightman, S. L. (2008). The HPA axis in major depression: Classical theories 
and new developments.  Trends in Neurosciences, 31 (9), 464–468.  

    Parker, G. (2000). Classifying depression: Should paradigms lost be regained?  The American 
Journal of Psychiatry, 157 (8), 1195–1203.  

    Parker, G., Fink, M., Shorter, E., Taylor, M. A., Akiskal, H., Berrios, G., Bolwig, T., Brown, W. A., 
Carroll, B., Healy, D., Klein, D. F., Koukopoulos, A., Michels, R., Paris, J., Rubin, R. T., 
Spitzer, R., & Swartz, C. (2010). Issues for DSM-5: Whither melancholia? The case for its 
classifi cation as a distinct mood disorder.  The American Journal of Psychiatry, 167 (7), 
745–747.  

    Pies, R. W. (2014). The bereavement exclusion and DSM-5: An update and commentary. 
 Innovations in Clinical Neuroscience, 11 (7–8), 19–22.  

    Pincus, H. A., Davis, W. W., & McQueen, L. E. (1999). ‘Subthreshold’ mental disorders. A review 
and synthesis of studies on minor depression and other ‘brand names’.  The British Journal of 
Psychiatry, 174 , 288–296.  

     Pittenger, C., & Duman, R. S. (2008). Stress, depression, and neuroplasticity: A convergence of 
mechanisms.  Neuropsychopharmacology, 33 (1), 88–109.  

    Raven, M., & Parry, P. (2012). Psychotropic marketing practices and problems: Implications for 
DSM-5.  Journal of Nervous and Mental Disease, 200 (6), 512–516.  

    Read, J. (2005). The bio-bio-bio model of madness.  Psychologist, 18 (10), 596–597.  
     Reed, G. M., Mendonca Correia, J., Esparza, P., Saxena, S., & Maj, M. (2011). The WPA-WHO 

global survey of psychiatrists’ attitudes towards mental disorders classifi cation.  World 
Psychiatry, 10 (2), 118–131.  

     Risch, N., Herrell, R., Lehner, T., Liang, K. Y., Eaves, L., Hoh, J., Griem, A., Kovacs, M., Ott, J., 
& Merikangas, K. R. (2009). Interaction between the serotonin transporter gene (5-HTTLPR), 
stressful life events, and risk of depression: A meta-analysis.  JAMA, 301 (23), 2462–2471.  

    Rodriguez, M. R., Nuevo, R., Chatterji, S., & Ayuso-Mateos, J. L. (2012). Defi nitions and factors 
associated with subthreshold depressive conditions: A systematic review.  BMC Psychiatry, 12 , 
181. doi:  10.1186/1471-244X-12-181    .  

    Rugulies, R. (2012). Studying the effect of the psychosocial work environment on risk of ill- 
health: Towards a more comprehensive assessment of working conditions.  Scandinavian 
Journal of Work, Environment and Health, 38 (3), 187–192.  

    Rugulies, R., & Siegrist, J. (2006). Sociological aspects of the development and course of coronary 
heart disease: Social inequality and chronic emotional distress in the workplace. In J. Jordan, 
B. Bardé, & A. M. Zeiher (Eds.),  Contributions toward evidence-based psychocardiology  
(pp. 13–33). New York: American Psychological Association.  

    Rugulies, R., Aust, B., & Syme, S. L. (2004). Epidemiology of health and illness. A socio-psycho- 
physiological perspective. In S. Sutton, A. Baum, & M. Johnston (Eds.),  The Sage handbook of 
health psychology  (pp. 27–68). London: Sage.  

    Rugulies, R., Thielen, K., Nygaard, E., & Diderichsen, F. (2010). Job insecurity and the use of 
antidepressant medication among Danish employees with and without a history of prolonged 
unemployment: A 3.5-year follow-up study.  Journal of Epidemiology and Community Health, 
64 (1), 75–81.  

         Rugulies, R., Aust, B., Madsen, I. E. H., Burr, H., Siegrist, J., & Bültmann, U. (2013). Adverse 
psychosocial working conditions and risk of severe depressive symptoms. Do effects differ by 
occupational grade?  European Journal of Public Health, 23 (3), 415–420.  

    Sacco, W. P. (1999). A social-cognitive model of interpersonal processes in depression. In T. Joiner 
& J. C. Coyne (Eds.),  Advances in internpersonal approaches: The interactional nature of 
depression  (pp. 329–362). Washington, DC: American Psychological Association.  

6 Effort-Reward Imbalance and Affective Disorders

http://dx.doi.org/10.1002/14651858.CD006237.pub3
http://dx.doi.org/10.1186/1471-244X-12-181


142

     Schaufeli, W. B., & Taris, T. W. (2005). The conceptualization and measurement of burnout: 
Common ground and worlds apart.  Work and Stress, 19 (3), 256–262.  

     Seligman, M. (1975).  Helplessness: On depression, development, and death . San Francisco: 
Freeman.  

    Semmer, N. K., Jacobshagen, N., Meier, L. L., & Elfering, A. (2007). Occupational stress research: 
The “Stress-as-offense-to-self” perspective. In J. Houdmont & M. Scott (Eds.),  Occupational 
health psychology: European perspectives on research education and practice  (pp. 43–60). 
Nottingham: Nottingham University Press.  

    Semmer, N. K., Jacobshagen, N., Meier, L. L., Elfering, A., Beehr, T. A., Kalin, W., & Tschan, F. 
(2015). Illegitimate tasks as a source of work stress.  Work and Stress, 29 (1), 32–56.  

     Sharpley, C. F., Palanisamy, S. K., Glyde, N. S., Dillingham, P. W., & Agnew, L. L. (2014). An 
update on the interaction between the serotonin transporter promoter variant (5-HTTLPR), 
stress and depression, plus an exploration of non-confi rming fi ndings.  Behavioural Brain 
Research, 273 , 89–105.  

    Shorter, E. (2014). The 25th anniversary of the launch of Prozac gives pause for thought: Where 
did we go wrong?  The British Journal of Psychiatry, 204 , 331–332.  

         Shorter, E. (2015). The history of nosology and the rise of the diagnostic and statistical manual of 
mental disorders.  Dialogues in Clinical Neuroscience, 17 (1), 59–67.  

    Siegrist, J. (1996a). Adverse health effects of high-effort/low-reward conditions.  Journal of 
Occupational Health Psychology, 1 (1), 27–41.  

    Siegrist, J. (1996b).  Soziale Krisen und Gesundheit (Social crisis and health) . Göttingen: Hogrefe.  
     Siegrist, J. (2008). Chronic psychosocial stress at work and risk of depression: Evidence from 

prospective studies.  European Archives of Psychiatry and Clinical Neuroscience, 258 (Suppl 5), 
115–119.  

     Siegrist, J. (2013). Berufl iche Gratifi kationskrisen und depressive Störungen: Aktuelle 
Forschungsevidenz (Effort-reward imbalance at work and depression: Current research evi-
dence).  Nervenarzt, 84 (1), 33–37.  

    Siegrist, K., & Silberhorn, T. (1998).  Streßabbau in Organisationen. Ein Manual zum 
Streßmanagement (Stress reduction in organisations. A manual for stress management) . 
Münster: LIT.  

            Siegrist, J., Lunau, T., Wahrendorf, M., & Dragano, N. (2012). Depressive symptoms and psycho-
social stress at work among older employees in three continents.  Global Health, 8 , 27. 
doi:  10.1186/1744-8603-8-27    .  

    Solomon, A., Haaga, D. A., & Arnow, B. A. (2001). Is clinical depression distinct from subthresh-
old depressive symptoms? A review of the continuity issue in depression research.  Journal of 
Nervous and Mental Disease, 189 (8), 498–506.  

     Sowislo, J. F., & Orth, U. (2013). Does low self-esteem predict depression and anxiety? A meta- 
analysis of longitudinal studies.  Psychological Bulletin, 139 (1), 213–240.  

    Stansfeld, S., & Candy, B. (2006). Psychosocial work environment and mental health-a meta- 
analytic review.  Scandinavian Journal of Work, Environment and Health, 32 (6), 443–462.  

    Stansfeld, S. A., Bosma, H., Hemingway, H., & Marmot, M. G. (1998). Psychosocial work char-
acteristics and social support as predictors of SF-36 health functioning: The Whitehall II study. 
 Psychosomatic Medicine, 60 (3), 247–255.  

    Stansfeld, S. A., Fuhrer, R., Shipley, M. J., & Marmot, M. G. (1999). Work characteristics predict 
psychiatric disorder: Prospective results from the Whitehall II study.  Occupational and 
Environmental Medicine, 56 (5), 302–307.  

    Stansfeld, S. A., Clark, C., Caldwell, T., Rodgers, B., & Power, C. (2008). Psychosocial work 
characteristics and anxiety and depressive disorders in midlife: The effects of prior psychologi-
cal distress.  Occupational and Environmental Medicine, 65 (9), 634–642.  

    Steptoe, A., & Ayers, S. (2004). Stress, health and illness. In S. Sutton, A. Baum, & M. Johnston 
(Eds.),  The Sage handbook of health psychology  (pp. 169–196). London: Sage Publishers.  

    Stetler, C., & Miller, G. E. (2011). Depression and hypothalamic-pituitary-adrenal activation: A 
quantitative summary of four decades of research.  Psychosomatic Medicine, 73 (2), 114–126.  

R. Rugulies et al.

http://dx.doi.org/10.1186/1744-8603-8-27


143

    Tennant, C. (2001). Work-related stress and depressive disorders.  Journal of Psychosomatic 
Research, 51 (5), 697–704.  

      Theorell, T., Hammarström, A., Aronsson, G., Träskman Bendz, L., Grape, T., Hogstedt, C., 
Marteinsdottir, I., Skoog, I., & Hall, C. (2015). A systematic review including meta-analysis of 
work environment and depressive symptoms.  BMC Public Health, 15 (1), 738. doi:  10.1186/
s12889-015-1954-4    .  

    Turner, E. H., Matthews, A. M., Linardatos, E., Tell, R. A., & Rosenthal, R. (2008). Selective pub-
lication of antidepressant trials and its infl uence on apparent effi cacy.  New England Journal of 
Medicine, 358 (3), 252–260.  

    Uchiyama, A., Odagiri, Y., Ohya, Y., Takamiya, T., Inoue, S., & Shimomitsu, T. (2013). Effect on 
mental health of a participatory intervention to improve psychosocial work environment: A 
cluster randomized controlled trial among nurses.  Journal of Occupational Health, 55 (3), 
173–183.  

    Vammen, M. A., Mikkelsen, S., Hansen, Å. M., Grynderup, M. B., Andersen, J. H., Bonde, J. P., 
Buttenschøn, H. N., Kolstad, H. A., Kaergaard, A., Kaerlev, L., Mors, O., Rugulies, R., & 
Thomsen, J. F. (2014). Salivary cortisol and depression in public sector employees: Cross- 
sectional and short term follow-up fi ndings.  Psychoneuroendocrinology, 41 , 63–74.  

    van Breukelen, G. J. P., & Candel, M. J. J. M. (2012). Calculating sample sizes for cluster random-
ized trials: We can keep it simple and effi cient!  Journal of Clinical Epidemiology, 65 (11), 
1212–1218.  

    Virtanen, M., Nyberg, S. T., Batty, G. D., Jokela, M., Heikkilä, K., Fransson, E. I., Alfredsson, L., 
Bjorner, J. B., Borritz, M., Burr, H., Casini, A., Clays, E., De Bacquer, D., Dragano, N., 
Elovainio, M., Erbel, R., Ferrie, J. E., Hamer, M., Jockel, K. H., Kittel, F., Knutsson, A., 
Koskenvuo, M., Koskinen, A., Lunau, T., Madsen, I. E. H., Nielsen, M. L., Nordin, M., 
Oksanen, T., Pahkin, K., Pejtersen, J. H., Pentti, J., Rugulies, R., Salo, P., Shipley, M. J., 
Siegrist, J., Steptoe, A., Suominen, S. B., Theorell, T., Toppinen-Tanner, S., Väänänen, A., 
Vahtera, J., Westerholm, P. J., Westerlund, H., Slopen, N., Kawachi, I., Singh-Manoux, A., 
Kivimäki, M., & for the IPD-Work Consortium. (2013). Perceived job insecurity as a risk fac-
tor for incident coronary heart disease: Systematic review and meta-analysis.  BMJ, 347 , f4746. 
doi:  10.1136/bmj.f4746    .  

    Wakefi eld, J. C. (2015a). DSM-5, psychiatric epidemiology and the false positives problem. 
 Epidemiology and Psychiatric Sciences, 24 (3), 188–196.  

    Wakefi eld, J. C. (2015b). The editor’s dilemma: How DSM politics are turning psychiatry into a 
pseudoscience.  Acta Psychiatrica Scandinavica, 132 (6), 425–426.  

      Wang, J., Patten, S. B., Currie, S., Sareen, J., & Schmitz, N. (2012). A population-based longitudi-
nal study on work environmental factors and the risk of major depressive disorder.  American 
Journal of Epidemiology, 176 (1), 52–59.  

    Weitz, E. S., Hollon, S. D., Twisk, J., van Straten, A., Huibers, M. J. H., David, D., DeRubeis, R. J., 
Dimidjian, S., Dunlop, B. W., Cristea, I. A., Faramarzi, M., Hegerl, U., Jarrett, R. B., Kheirkhah, 
F., Kennedy, S. H., Mergl, R., Miranda, J., Mohr, D. C., Rush, A. J., Segal, Z. V., Siddique, J., 
Simons, A. D., Vittengl, J. R., & Cuijpers, P. (2015). Baseline depression severity as moderator 
of depression outcomes between cognitive behavioral therapy vs pharmacotherapy: An indi-
vidual patient data meta-analysis.  JAMA Psychiatry, 72 (11), 1102–1109.  

    Whitley, R. (2014). Beyond critique: Rethinking roles for the anthropology of mental health. 
 Culture, Medicine and Psychiatry, 38 (3), 499–511.  

    Wittchen, H. U., & Jacobi, F. (2005). Size and burden of mental disorders in Europe-a critical 
review and appraisal of 27 studies.  European Neuropsychopharmacology, 15 (4), 357–376.  

       World Health Organization. (1992).  The ICD-10 classifi cation of mental and behavioural disor-
ders: Clinical descriptions and diagnostic guidelines . Geneva: World Health Organization. 
Available from:   http://www.who.int/classifi cations/icd/en/bluebook.pdf    . Accessed 3 Oct 2015.  

     World Health Organization. (2015).  International Classifi cation of Diseases (ICD)  (Web Page). 
Available from:   http://apps.who.int/classifi cations/icd10/browse/2015/en    . Accessed 3 Oct 
2015.    

6 Effort-Reward Imbalance and Affective Disorders

http://dx.doi.org/10.1186/s12889-015-1954-4
http://dx.doi.org/10.1186/s12889-015-1954-4
http://dx.doi.org/10.1136/bmj.f4746
http://www.who.int/classifications/icd/en/bluebook.pdf
http://apps.who.int/classifications/icd10/browse/2015/en


145© Springer International Publishing Switzerland 2016 
J. Siegrist, M. Wahrendorf (eds.), Work Stress and Health in a Globalized 
Economy, Aligning Perspectives on Health, Safety and Well-Being, 
DOI 10.1007/978-3-319-32937-6_7

    Chapter 7   
 Psychobiological Pathways from Work Stress 
to Reduced Health: Naturalistic 
and Experimental Studies on the ERI Model                     

     Silja     Bellingrath      and     Brigitte     M.     Kudielka    

7.1          Introduction 

 Stress at work and its negative impact on the health status of employees are major 
problems for modern societies. According to statistics from the UK Health and 
Safety Executive from 2006 to 2007, mental health problems especially stress, 
depression and anxiety accounted for 46 % of days lost due to work-related illness, 
thereby constituting the main cause of absences due to work-related illness (Cooper 
 2008 ). A wide body of epidemiological and prospective evidence has been accumu-
lated during the last decade, showing associations between psychosocial stress at 
work and disease endpoints such as cardiovascular disease, the metabolic syndrome, 
type 2 diabetes as well as psychiatric conditions (Kivimäki et al.  2006 ; Eller et al. 
 2009 ; Siegrist  2010 ,  2013 ; Angerer et al.  2014 ; Backe et al.  2012 ; Glozier et al. 
 2013 ; Li et al.  2013 ; Schmidt et al.  2015 ). The two organizational stress models that 
inspired most of the above cited research activities over the last decade are the job- 
demand- control model (Karasek and Theorell  1992 ) and the effort-reward- 
imbalance model (Siegrist  2002 ; Siegrist and Peter  1996 ), which is the focus of the 
present volume. 

 The model of effort-reward-imbalance, as already described in great detail in 
previous chapters, postulates that the experience of a failed reciprocity between 
high work-related costs and low occupational rewards leads to a state of emotional 
distress, which can result in sustained strain reactions and consequently leads to 
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adverse health effects and reduced well-being over time. Over-commitment (OC), 
the intrinsic component of the ERI model (Siegrist  2002 ; Siegrist and Peter  1996 ), 
is conceptualized as a motivational pattern of excessive work-related commitment 
and a high need for approval, which is assumed to increase the risk of strain due to 
unreciprocated exchange. Evidence has shown that ERI and OC impact on self- 
rated health and well-being, health behaviors as well as physical diseases (Bosma 
et al.  1998 ; Kivimäki et al.  2002 ; Tsutsumi and Kawakami  2004 ; van Vegchel et al. 
 2005 ; Siegrist  2005 ; Rugulies et al.  2009 ; Siegrist and Rödel  2006 ). To gain a deeper 
understanding of the link between ERI/OC and health which is suggested by these 
fi ndings and in order to develop effective interventions to prevent health impair-
ments, a precise defi nition of the term stress as well as knowledge of potential 
underlying psychobiological pathways are essential. Previous work has implicated 
two main pathways through which stress can impact on physical health. On the one 
hand stress can infl uence people’s health behavior, like smoking, choice of diet, 
exercise or adherence to medical treatment and on the other hand stress can directly 
initiate unfavorable alterations in different physiological systems, thereby increas-
ing an individual's vulnerability to a range of physical diseases. A review by Siegrist 
and Rödel ( 2006 ), based on 46 studies measuring psychosocial work stress in terms 
of the job-demand-control-model and the ERI model however found only moderate 
support for the relationship between work stress and health behavior. Heavy alcohol 
consumption among men, overweight as well as multiple co-occurring risk factors 
showed the strongest associations with health behavior. 

 The present chapter will therefore review current results on the relationship 
between ERI/OC and alterations in the regulation of the physiological stress response, 
which has evolved as a highly adaptive reaction to ensure survival when an organism 
is confronted with a physical or psychological challenge. The present chapter is 
organized in three main sections. After a brief introduction on organizational stress 
models as well as general conceptualizations of stress, the second section serves to 
introduce McEwen’s Allostatic Load Model and gives an overview over main com-
ponents of the biological stress system, namely the sympatho- adrenal- medullary 
(SAM) axis and the hypothalamus-pituitary-adrenal (HPA) axis. The third section 
summarizes empirical fi ndings that relate the effects of psychosocial work stress in 
terms of effort-reward-imbalance and over-commitment to alterations in stress 
related physiological systems, which increase the risk for a plethora of adverse health 
outcomes. The chapter closes with an outlook emphasizing the potential of the theo-
retical framework of the effort-reward-imbalance model to shape stress prevention 
programs in order to minimize health risks associated with work stress. 

7.1.1     Brief History of the Stress Concept 

 Hans Selye, the father of modern stress research, fi rst conceptualized stress as a 
non-specifi c response of the body to non-specifi c biological, chemical, physical or 
social challenges that were assumed to elicit a ‘general adaptation syndrome’ via 

S. Bellingrath and B.M. Kudielka



147

the secretion of glucocorticoids (Selye  1950 ). Focusing primarily on the role of the 
sympathetic nervous system in the response to emergency situations, Walter Cannon 
in turn defi ned stress in terms of the stimulus required to elicit adrenomedullary 
responses (Cannon  1914 ). He coined the term fi ght-fl ight response, describing the 
responses to an acute threat. However, it soon became apparent that stress cannot be 
defi ned solely by an organism’s physiological reaction. Mason ( 1975 ) was able to 
demonstrate that specifi c situational and personal characteristics, such as novelty, 
ambiguity or a person’s sense of control over a threatening challenge are a crucial 
element in the stress process, triggering different autonomic and neuroendocrine 
responses. It then became evident that stress responses varied according to the qual-
ity of the challenge and the availability of the person’s ability to cope with this chal-
lenge. In line with this notion, the transactional stress model of Lazarus and Folkman 
( 1984 ) emphasized the role of subjective appraisal processes as determinants of 
emotional and physiological responses to the experience of a challenging situation. 
They defi ned stress as the experience of a mismatch between the demands put on an 
individual in a challenging situation and his or her abilities to cope. Finally, the 
cognitive activation theory of stress (CATS) by Ursin and Eriksen ( 2004 ) offers a 
comprehensive defi nition of stress, which distinguishes four aspects: input or stress 
stimuli, the individual processing or the stress experience, the non-specifi c, general 
stress response and fi nally the experience of the stress response. The stress response 
is believed to serve as a general alarm in a homeostatic system and is therefore 
described as an essential and necessary physiological response. The alarm elicits 
specifi c coping behaviours, which are dependent on acquired expectancies of the 
outcomes of stimuli and available responses.   

7.2     From Allostasis to Allostatic Load 

 McEwen’s allostatic load model aims to outline a theoretical framework explaining 
how chronic stress can lead to health impairments. It postulates that an organism 
responds to challenge by initiating an allostatic response, a complex pathway for 
adaptation and coping, and shuts off this response when the challenge has passed. 
The term allostasis was originally introduced by Sterling and Eyer ( 1988 ) to describe 
how the cardiovascular system adjusts to resting and active states of the body. 
Allostasis depicts a fundamental physiological principle ‘maintaining stability 
through change’: In order to maintain stability, an organism must vary all the param-
eters of its internal milieu and match them appropriately to environmental demands. 
The effective coordination of allostatic responses depends on the brain’s evaluation 
of threat (McEwen  2007 ; Herman et al.  2005 ) and subsequent physiological 
responses, which are predefi ned by inter-individual differences in various factors 
such as genetics, experiences (trauma, life events), coping styles or health behaviors 
(Juster et al.  2010 ). 

7 Psychobiological Pathways from Work Stress to Reduced Health: Naturalistic…



148

7.2.1     Core Stress Systems Involved in Allostatic Responses 

 In case of challenge, the sympathetic–adrenal–medullary (SAM) axis initiates the 
release of catecholamines (adrenaline and noradrenaline) and the hypothalamic–
pituitary–adrenal (HPA) axis secretes glucocorticoids that mobilize energy neces-
sary for fi ght-or-fl ight responses (Sapolsky et al.  2000 ). The SAM axis functions as 
a global alarm system and is comprised of two pathways. The neural pathway of the 
SAM axis is characterized by the innervation of effector organs by noradrenergic 
synapses, whereas the endocrine pathway describes the release of catecholamines 
by the adrenal glands. Circulating catecholamines stimulate effector organs via 
adrenergic receptors. These receptors are exemplary transmembrane proteins that, 
through coupling with G-proteins, stimulate or inhibit intracellular signalling path-
ways. Catecholamine secretion leads to a rapid mobilisation of energy stores 
(through increased supply of free fatty acids and glucose by glycogenolysis and 
lipolysis) as well as a down-regulation of less important organ functions (e.g. gas-
trointestinal tract and reproductive systems). Furthermore, catecholamines have a 
substantial impact on cardiovascular functioning during stress, increasing heart rate, 
cardiac output, and blood pressure (Kudielka and Kirschbaum  2007 ). Noradrenaline 
also activates the amygdala, the principal brain locus for fear-related behaviours, 
and enhances the long-term storage of emotional memories in the hippocampus and 
striatum (Tsigos and Chrousos  2002 ). 

 The HPA axis serves as a central control system of an organism, connecting the 
central nervous system (CNS) with the endocrine system. The HPA axis is vital for 
the support of normal physiological functioning and enables the organism to main-
tain homeostasis under acute stress. In the face of challenge, neural stimulation of 
the hypothalamic paraventricular nucleus of the hypothalamus (PVN) leads to the 
release of corticotropin-releasing hormone (CRH). After its release into the hypoph-
yseal portal system, CRH initiates the cleavage of pro-opiomelanocortin (POMC) 
into adrenocorticotropin (ACTH), beta-endorphin, and other peptides and their sub-
sequent release from the anterior pituitary gland. The primary target of ACTH is the 
adrenal cortex, where it triggers the secretion of glucocorticoids (GCs) and adrenal 
androgens from the zonae fasciculata and reticularis (Chrousos and Gold  1992 ). 
GCs have a wide range of physiological effects. In order to adapt to the increased 
metabolic demands under acute stress, GCs enhance circulating levels of energy 
substrates like glucose, free amino acids and free fatty acids, thereby amplifying 
catabolic processes whilst simultaneously suppressing anabolic processes. This is 
achieved through their action on a number of enzyme systems in the liver, muscles 
and fat. In the liver for example GCs enhance gluconeogenesis. Additionally, GCs 
may increase circulating free fatty acids by inhibiting lipoprotein lipase, initiating 
lipolysis and mobilising free fatty acids from fat depots (Chrousos and Gold  1992 ; 
McEwen  2003 ). Finally, GCs temporarily dampen immune system activity and pro-
cesses involved in reproduction and cellular growth, thereby ensuring access to 
resources essential for coping with challenge. 
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 However, GCs also play a key role in the termination of the stress response, pre-
venting it from being pathologically over-activated (Chrousos and Gold  1992 ; 
Herman et al.  2003 ). Additionally, GCs have important regulatory effects on the 
cardiovascular system, the regulation of fl uid volume and response to haemorrhage 
as well as on behaviour, appetite control and affective and cognitive processes, like 
learning and memory (McEwen  2003 ). The HPA axis is regulated by the negative 
feedback action of cortisol on receptors in the hippocampus, hypothalamus and 
pituitary gland. This feedback loop suppresses the secretion of CRH, ACTH and 
cortisol itself. In humans, the typical cortisol secretion follows a distinct circadian 
rhythm, with a marked increase (about 50–100 %) during the fi rst hour after morn-
ing awakening in the majority of people (Dockray et al.  2008 ; Wüst et al.  2000 ) and 
decreasing levels over the remaining day. Pruessner and colleagues ( 1997 ) fi rst sug-
gested that this rise in cortisol after awakening might represent a useful index of 
adrenocortical activity. In a highly controlled study under sleep laboratory condi-
tions, Wilhelm and co-workers ( 2007 ) showed that this elevation in cortisol is a 
genuine response to awakening, as the transition from sleep to the waking state was 
found to be a prerequisite for the cortisol awakening rise (CAR) to occur. Very 
recently, expert consensus guidelines for the assessment of the cortisol awakening 
response have been established (Stalder et al.  2016 ).  

7.2.2     Allostatic Overload 

 As long as these allostatic responses are limited to the period of challenge, adapta-
tion and thus protection is ensured. However, the same processes that are adaptive 
under acute stress conditions, may ultimately promote disease development when 
occurring chronically (Tsigos and Chrousos  2002 ; McEwen  2007 ; Chrousos and 
Gold  1992 ). Thus, if allostatic responses are sustained over months and years, the 
individual reaches the state of allostatic load (AL). Chronic over-activity or inactiv-
ity of physiological systems that are involved in the adaptation to environmental 
challenge result in a wear-and-tear on the body and brain (McEwen  1998b ). Four 
scenarios have been proposed, eventually leading to AL. The fi rst is frequent stress. 
In especially susceptible individuals, for example, repeated blood pressure surges 
can trigger myocardial infarctions. Secondly, AL can be caused by a failure to habit-
uate to repeated challenges, leading to the over-exposure to stress mediators. An 
example for this type of AL is the fi nding that a minority of subjects fail to habituate 
to repeated exposures to psychosocial laboratory stress and continue to show high 
cortisol responses (Wüst et al.  2005 ). The third origin of AL is the inability to shut 
off allostatic responses, which could be refl ected in a lack of recovery of blood pres-
sure after a mental stressor, leading to the development of atherosclerosis due to 
hypertension. The fourth scenario is conceptualized as an inadequate allostatic 
response in one allostatic system, that gives rise to compensatory increases in other 
allostatic systems. An inadequate hormonal stress response for example allows 
infl ammatory cytokines to become overactive (McEwen  1998a ). 
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 To sum up, AL captures the cumulative physiological burden exacted on the 
body through repeated attempts of adaptation, by postulating a sequential and recip-
rocal chain of dysregulation in multiple systemic mediators. Stress hormones (cor-
tisol, dehydroepiandrosterone-sulfate (DHEA-S), adrenaline and noradrenaline) in 
combination with pro- and anti-infl ammatory cytokines (such as interleukin-6 or 
tumor necrosis factor-α) are termed primary mediators (McEwen  2003 ), as the pro-
longed secretion of the stress hormones might damage the brain and body (McEwen 
 2006 ). Secondary outcomes are changes in metabolic (such as blood lipids (total 
cholesterol, high density lipoprotein cholesterol, triglycerides), visceral fat, insulin, 
glucose and glycosylated haemoglobin (HbA1c)), cardiovascular (systolic and dia-
stolic blood pressure), immune (c-reactive protein (CRP)) and coagulation (fi brino-
gen, D-dimer) parameters on a sub-clinical level, as a result of the compensation for 
over and/or under production of primary mediators. Allostatic overload is fi nally 
reached when physiological dysregulation leads to manifested disease endpoints, 
referred to as tertiary outcomes.   

7.3     The Relationship Between ERI and Health Mediators: 
Findings from Naturalistic and Experimental Studies 

 In the remaining part of this chapter, naturalistic studies on the relationship between 
ERI/OC and physiological stress markers will be reviewed according to the above 
described taxonomy proposed by McEwen. 

7.3.1     Findings on Primary Mediators 

7.3.1.1     Cortisol 

 To-date, at least a handful of studies have investigated associations between compo-
nents of the ERI/OC model and HPA axis functioning. Most of these studies focused 
on basal cortisol regulation with only very few studies investigating HPA axis reac-
tivity by the use of psychological stress tasks or pharmacological stimulation proce-
dures (for review see Chandola et al.  2010 ). Results on basal cortisol measures in 
relation to ERI/OC are mixed. Several studies could not demonstrate signifi cant 
associations between ERI/OC and the CAR or cortisol profi les across the day 
(Hanson et al.  2000 ; Harris et al.  2007 ; Bellingrath et al.  2008 ; Ota et al.  2014 ). 
However, other studies report on a higher CAR or higher cortisol day concentrations 
in relation to some ERI/OC components (Steptoe et al.  2004 ; Eller et al.  2006 , 
 2011a ,  2012 ; Almadi et al.  2013 ; Wright  2011 ; Maina et al.  2009 ; Marchand et al. 
 2015 ). In accordance with these latter studies, Qi et al. ( 2014 ) recently observed a 
signifi cant positive association between the ERI-ratio and cortisol concentrations in 
hair, as a recently introduced measure of long-term accumulated cortisol 
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concentration. Though, most of the observed associations could only be found in 
men (Steptoe et al.  2004 ; Eller et al.  2006 ,  2011a ,  2012 ), in respective subpopula-
tions (Maina et al.  2009 ), for the ERI-ratio OR a subcomponent (like effort, reward 
or over-commitment) but not both (Steptoe et al.  2004 ; Wright  2011 ). Only one 
study reported on a lower CAR as well as lower diurnal secretory activity in indi-
viduals scoring higher on ERI (Maina et al.  2009 ) and in the SALVEO study OC 
was related to increased awakening cortisol levels and decreased afternoon and bed-
time cortisol (Marchand et al.  2015 ). 

 Other studies further raise the idea that ERI/OC might not be associated with 
generally higher versus lower cortisol day activity but with fl atter circadian profi les 
(Karlson et al.  2011 ; Liao et al.  2013 ). Typically, such studies are based on small- to 
medium-sized samples (N = ~50–200 subjects). Only Liao et al. ( 2013 ) could ana-
lyze a large occupational cohort of N = 2,126 study participants derived from the 
Whitehall II study. They observed that higher ERI (and lower reward) related to a 
fl atter slope in cortisol across the day. Most importantly, they report that effect sizes 
for signifi cant fi ndings were relatively small. This could be one major reason why 
the results picture so far is relatively mixed. However, other reasons for the, in part, 
inconsistent results could be the heterogeneous occupational study cohorts hamper-
ing generalizability across study samples, differences in the saliva sampling proto-
cols, as well as use of different versions of the ERI/OC measure. 

 In an own study, we aimed at additionally investigating HPA axis negative feed-
back sensitivity as part of basal HPA axis functioning (Bellingrath et al.  2008 ). 
Besides cortisol day profi les across work and leisure days (see above), saliva sam-
ples were collected after pre-medication with 0.25 mg of the synthetic glucocorti-
coid dexamethasone the night before sampling. After DEX administration (only) 
lower reward from work was signifi cantly related to stronger cortisol suppression. 
This fi nding raises the idea of a subtle dysregulation of the HPA axis manifested as 
heightened negative feedback functioning, even though all subjects were working 
and in a good health condition. Finally, very few studies investigated HPA axis 
responsivity to stress. Three of these studies applied a psychological stress task to 
provoke HPA axis responses. All three studies point to a reduced HPA axis respon-
sivity. While Siegrist et al. ( 1997 ) observed a dampened cortisol stress response 
applying the Stroop task in relation to high ERI, in two studies using the Trier Social 
Stress Test (TSST), Wirtz et al. ( 2008 ) observed reduced salivary cortisol responses 
in healthy men and, in an own study, we observed HPA axis hyporeactivity in over-
committed teachers (Bellingrath and Kudielka  2008 ). Finally, two studies applied 
the combined DEX-CRH-stimulation test. Wirtz et al. ( 2010 ) observed unaltered 
ACTH but enhanced cortisol responses in overcommitted healthy men and women. 
This pattern of results was interpreted as heightened reactivity of the adrenal cortex 
but normal reactivity of the anterior pituitary in overcommitted individuals. 
However, in an own study applying the DEX-CRH-test as well as the Synacthen- 
test (ACTH 1–24 -test), we could not fi nd any indication for increased adrenal cortex 
sensitivity in subjects with higher OC by stimulation of the cortex with synthetic 
ACTH (Wolfram et al.  2013 ). At the same time, we observed hyporeactive pituitary 
as well as adrenal cortex responses to the DEX-CRH-test as refl ected in reduced 
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ACTH, total plasma, and free salivary cortisol concentrations in overcommitted 
teachers. 

 We hypothesize that such an attenuated HPA axis response is not solely of pitu-
itary and adrenal origin but also likely involves central mechanisms. This interpreta-
tion would also be in line with the above reported studies based on psychological 
stress provocation (Siegrist et al.  1997 ; Wirtz et al.  2008 ; Bellingrath and Kudielka 
 2008 ). In sum, while studies on basal HPA axis functioning are relatively mixed 
pointing to no or at least only modest alterations in circadian cortisol regulation, 
studies on HPA axis responsivity appear to be more consistent raising the idea of 
HPA axis hyporeactivity, especially related to the component over-commitment. 
Reasons for inconsistencies could be methodological differences between studies 
(see above) or some underpowered studies acknowledging the fi nding that underly-
ing effect sizes might be relatively small. It is also possible that robust effects are 
only observable when the system is challenged (compare Seeman and Robbins 
 1994 ). Besides this, it is reasonable to assume that HPA axis regulation might 
change over time when human beings are exposed to chronic work stress. According 
to a time-course (Hellhammer and Wade  1993 ) or two-stage model (Siegrist et al. 
 1997 ), a state of chronic work stress like in the early stage of effort-reward- 
imbalance (characterized by hyperactivity of the HPA axis) could, in the long run, 
lead to a hypocortisolemic or hyporeactive state as result of a functional adaptation 
to excessive exposure to stress hormones. The development and progression of 
hypocortisolism may be due to reduced biosynthesis or depletion at several levels of 
HPA axis (CRH, ACTH, cortisol), CRH hypersecretion and adaptive down-regula-
tion of pituitary CRH receptors or changes in receptor sensitivity, increased feed-
back sensitivity of the HPA axis, and morphological changes (Heim et al.  2000 ). 
Consequently, such changes over time could then blur results pattern and hyper- and 
hypocortisolemic effects in individuals could cancel each other out in group 
analysis.  

7.3.1.2     Catecholamines 

 Although studies on psychosocial work place stressors and catecholamine excretion 
exist (for review see Chandola et al.  2010 ; Hansen et al.  2009 ), there is still a paucity 
of data reporting associations between components of the ERI/OC model and 
adrenaline/noradrenaline concentrations. In a study on various physiological param-
eters in the framework of allostatic load (see below), we could not fi nd any relation-
ship between ERI/OC and catecholamine levels as measured in overnight urine of 
schoolteachers. A subsample of these teachers was re-invited to the lab to perform 
a stress task. Here, we observed marginally higher noradrenaline concentrations 
(p = 0.06) across the session in subjects with higher versus lower over commitment 
scores (von Känel et al.  2009 ). However, in another study a somewhat contrasting 
result was reported. Wirtz et al. ( 2008 ) observed that higher OC was signifi cantly 
associated with lower pre-stress baseline levels of noradrenaline. Two studies are 
available that report on catecholamine responses to acute psychological stress, both 

S. Bellingrath and B.M. Kudielka



153

pointing to reduced responsivity. Siegrist et al. ( 1997 ) observed reduced adrenaline 
responses to the Stroop task in relation to ERI and Wirtz et al. ( 2008 ) found sup-
pressed noradrenaline responses in high versus low overcommitted subjects when 
exposed to the Trier Social Stress Test (TSST). Considering the scarce evidence so 
far, a fi nal conclusion on catecholamine concentrations under basal conditions as 
well as in response to stress in respect to ERI/OC appears not advisable.  

7.3.1.3     Infl ammatory Cytokines 

 Although a number of studies have been published that aimed to investigate poten-
tial associations between the ERI/OC model and immune functions, studies that 
focus explicitly on infl ammatory cytokines in terms of primary mediators are still 
rare. The term cytokine refers to a broad group of small proteins that play an impor-
tant role in the communication and interaction between cells. They act in concert 
with specifi c cytokine receptors as well as cytokine inhibitors in order to regulate 
the human immune response, for example by modulating the balance between 
humoral and cellular immunity. Franke and colleagues ( 2010 ) compared job-related 
stress in terms of ERI and a set of pro- and anti-infl ammatory mediators in a sample 
of law enforcement offi cers and a healthy control group. Law enforcement offi cers 
showed signifi cantly elevated levels of ERI compared to the control group, mainly 
due to elevated effort. They also showed approximately two to three times higher 
levels of interleukin (IL)-1β, IL-6 and tumor-necrosis-factor (TNF)-α. No differ-
ence between the two groups was observed with respect to the anti-infl ammatory 
cytokine IL-4, whereas IL-10 levels were signifi cantly lower in the law enforcement 
offi cers. However, regression analyses revealed that less than 4 % of the variance in 
any of the infl ammatory markers was explained by job-related stress, suggesting a 
different mechanism that explains the increased CVD risk in law enforcement offi -
cers, due to a pro-infl ammatory state. Bellingrath et al. ( 2010 ) measured phytohe-
magglutinin (PHA)-stimulated lymphocyte production of TNF-α, interferon 
(IFN)-γ, IL-2, IL-4, IL-6 and IL-10, before and after an acute laboratory stressor in 
55 healthy individuals. Subjects with higher levels of ERI showed an overall 
increase in pro-infl ammatory activity, with higher TNF-a production at both time 
points and elevated pre-stress IL-6 production. Additionally, the production of 
IL-10 decreased after stress in subjects with higher levels of ERI, suggesting an 
impaired anti-infl ammatory break, which could increase the risk of chronic low- 
grade infl ammation. 

 Furthermore, in a second study changes in lipopolysaccharide (LPS)-induced 
IL-6 production and inhibition of IL-6 production by dexamethasone in reaction 
acute psychosocial stress were assessed in 46 healthy schoolteachers (Bellingrath 
et al.  2013 ). Higher ERI was associated with an increase in pro-infl ammatory poten-
tial, refl ected in elevated IL-6 production before and after stress and with a lower 
capacity of dexamethasone to suppress IL-6 production in vitro over all measure-
ment time points (GC sensitivity), suggesting a less effective anti-infl ammatory 
regulation by glucocorticoids in relation to ERI. Already, earlier research has 
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 demonstrated that clinical depression is associated with a diminished sensitivity to 
the anti-infl ammatory properties of glucocorticoid hormones, possibly due to ele-
vated resting levels of cortisol (Miller et al.  2005 ). As high levels of ERI have been 
established to be a risk factor for the development of depression it can be specu-
lated, that reduced glucocorticoid sensitivity might help to explain how chronic 
work stress can lead to disease. To conclude, there appears to be preliminary evi-
dence for an association between chronic work stress and a pro-infl ammatory state. 
Due to the small number of studies however a fi nal conclusion seems to be 
premature.   

7.3.2     Findings on Secondary Outcomes 

7.3.2.1     Body Weight (BMI) and Blood Lipids 

 It can be hypothesized that adverse body composition might be related to stressful 
working conditions. Indeed, epidemiological, longitudinal and cross-sectional stud-
ies revealed some evidence for positive, but weak, associations between compo-
nents of the ERI/OC model and body mass index (BMI) (Kouvonen et al.  2005 ; 
Ostry et al.  2006 ; Berset et al.  2011 ). It is assumed that the underlying pathways 
behind a stress – weight gain – relationship are unhealthy eating habits and/or a 
sedentary behavioral life style. Interestingly, these relatively weak, or only margin-
ally signifi cant, associations might be explained by a bidirectional effect. Data from 
the Whitehall II prospective cohort study, for example, point to the idea that work 
strain might further increase body weight in obese men while body weight is 
decreased in thin men (Kivimäki et al.  2006 ). Indeed, in line with this reasoning, 
Takaki et al. ( 2010 ) found that ERI is more positively associated with over-eating in 
men with higher BMIs. There also exist, at least, a handful of studies that investi-
gated blood lipids in order to measure established metabolic risk factors for CHD in 
relation to chronic work stress. 

 Thus, such studies capture relevant criteria for the so-called metabolic syndrome 
(MetS) which is defi ned by fi ve CVD risk factors, namely obesity, elevated blood 
pressure (hypertension), high triglycerides, low high-density lipoprotein cholesterol 
(HDL), and impaired glucose tolerance (hyperglycemia). The MetS is considered a 
highly potential mechanism linking chronic job stress with incidence of CHD. The 
majority of the larger studies (for example from the WOLF or the SHISO study) 
report on unfavorable lipid profi les in relation to components of the ERI/OC model 
(Xu et al.  2011 ; Peter et al.  1998b ; Irie et al.  2004 ; Siegrist et al.  1997 ), though 
contradictory fi ndings are also available (Vrijkotte et al.  1999 ; Söderberg et al. 
 2012 ). Three further recent cross-sectional occupational studies on a sample of radi-
ologists, in Korean blue-collar workers and in different occupational groups derived 
from the Mannheim Industrial Cohort Study (MICS) confi rm that ERI is related to 
a signifi cant higher risk of being affected by the metabolic syndrome (Schmidt et al. 
 2015 ; Magnavita and Fileni  2014 ; Hwang and Lee  2014 ). However, the referenced 
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studies also point to the fact that such associations might be more prevalent in men 
compared to women as, for example, observed in the Mannheim Industrial Cohort 
Study (MICS). In this respect, it should also be of note that most of the studied 
samples are predominantly (or even solely) male and in some studies results in 
women are actually in the opposing direction (Söderberg et al.  2012 ; Hwang and 
Lee  2014 ). In sum, there appears to be clear evidence for an association between 
chronic work stress and unfavorable metabolic factors in men, though, it remains 
somewhat unclear if these associations are comparably valid for women.  

7.3.2.2     HbA1c 

 Since haemoglobin A1c (HbA1c) refl ects serum-glucose concentrations retrospec-
tively over the past 4–5 weeks, this parameter has been established as screening 
marker for diabetes mellitus. To date, available studies on the relationship between 
elevated HbA1c in serum (in percent of total haemoglobin) on the one hand and 
adverse psychosocial working environment on the other appears relatively consis-
tent. Several cross-sectional as well as longitudinal studies, including one 
population- based study, reported increased HbA1c in relation to a negative psycho-
social working environment (reviewed in Hansen et al.  2009 ). So far, studies focus-
ing on ERI/OC and glycemic control are rare. However, we identifi ed at least three 
studies. All three studies reported at minimum on partially signifi cant associations 
between chronic work stress and glycosylated haemoglobin (HbA1c) or incidence 
of diabetes. In a prospective cohort study of 10.308 civil servants aged 35–55 years 
at baseline, Kumari et al. ( 2004 ) observed that in men ERI was related to incidence 
of diabetes across four follow-up phases (total time span >10 years). Accordingly, 
Li et al. ( 2013 ) observed that higher ERI is related to (pre)diabetes status (verifi ed 
by HbA1c, fasting plasma glucose and supplementary self-reports) in men while 
associations in women were weaker and remained non-signifi cant (total N = 2.674, 
77 % male). In a Chinese population (N = 680 subjects) from the SHISO study 
(Stress and Health in Shenzhen Workers), ERI was positively related with HbA1c in 
women but not men. Finally, Virtanen et al. ( 2012 ) tested whether ERI in medical 
staff is associated with glycemic control among their diabetes patients, though, they 
could not confi rm this transfer effect. However, perceptions of higher levels of pro-
cedural justice among medical staff were associated with better glycemic control in 
patients. In sum, there exists evidence linking chronic work stress in terms of ERI 
with HbA1c and incidence of diabetes mellitus.  

7.3.2.3     Blood Pressure 

 A growing body of research has investigated associations between psychosocial 
work factors in terms of ERI/OC and elevated blood pressure as one of the most 
critical risk factors for the development of CVD. ERI as well as OC have both been 
related to BP levels and hypertension, however results for ERI seem to be more 
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consistent. In an early investigation by Peter et al. ( 1998b ) only ERI but not OC was 
associated with hypertension in male but not female participants. Similarly, Vrijkotte 
and colleagues found ( 2000 ) ERI but not OC to be related to ambulatory systolic 
blood pressure over the workday in male white-collar workers. Steptoe et al. ( 2004 ), 
on the contrary reported higher ambulatory systolic BP levels among men in rela-
tion to OC. No signifi cant effects were found for women. 

 Whether ERI prospectively predicts BP elevation was so far only investigated in 
one study using ambulatory BP measures (Gilbert-Ouimet et al.  2012 ). Signifi cant 
effects of ERI on BP levels and hypertension were only observed in female partici-
pants over a follow-up of 3 years. Women younger than 45 years of age, which had 
high ERI levels at both measurement time points showed signifi cantly higher BP 
means at follow-up. Women with high ERI levels at both measurement time points 
and older than 45 years of age on the other hand, showed an increased cumulative 
incidence of hypertension compared to those with low ERI scores. In a recent 
review, Gilbert-Ouimet and colleagues ( 2014 ) summarized the results of 74 studies 
that investigated adverse effects of work stress in terms of the demand-control- 
support (DCS) (64 studies) and the ERI- model (12 studies) on BP and hyperten-
sion. The majority of the studies reported signifi cant deleterious effects of work 
stress on BP outcomes (Peter and Siegrist  1997 ; Gilbert-Ouimet et al.  2012 ; Yu 
et al.  2008 ; Maina et al.  2011 ; Peter et al.  1998a ; Vrijkotte et al.  2000 ; Xu et al. 
 2004 ). Adverse effects on BP levels or hypertension risk were observed more con-
sistently with respect to ERI compared to OC. It is furthermore noteworthy that 
overall the adverse effects of ERI/OC were shown to be less contradictory in men 
than in women (Gilbert-Ouimet et al.  2014 ). In sum, the evidence points to a link 
between psychosocial work stress in terms of ERI and BP elevations especially in 
men.  

7.3.2.4     Heart Rate and Heart Rate Variability 

 Heart rate (HR), HR reactivity and HR variability (HRV) are established indicators 
of a stress-related activation of the autonomic nervous system (ANS) (Task Force 
 1996 ) and have been shown to be independent risk factors for the development of 
CVD. Under normal conditions, the two branches of the ANS – the sympathetic 
system, responsible for energy mobilization, and the parasympathetic system, asso-
ciated with vegetative and restorative functions, are in dynamic balance. However, 
the activity of the two branches can rapidly change in order to fl exibly adapt to 
environmental demands (Thayer et al.  2010 ,  2012 ). Persisting autonomic imbal-
ance, in terms of a hyperactive sympathetic system and a hypoactive parasympa-
thetic system, has been linked to a lack of fl exibility and to pathological conditions 
(Malliani et al.  1994 ). Low HRV is indicative of sympathetic predominance and a 
decreased vagal tone and has been repeatedly associated with stress vulnerability 
(Porges  1992 ), diffi culties in emotion regulation (Souza et al.  2007 ), stress at work 
(Chandola et al.  2010 ) as well as adverse health outcomes such as CVD (Thayer 
et al.  2010 ). A recent review by Jarczok and colleagues ( 2013 ) including 19 studies 
summarized the accumulated fi ndings on the relationship between psychosocial 
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workplace characteristics and HRV, showing that a decreased vagally-mediated 
HRV is indicative of adverse health profi les. Work stress was operationalized in 
terms of ERI in seven of the reviewed studies. ERI was signifi cantly related to indi-
cators of decreased vagal tone in four studies (Hanson et al.  2001 ; Hintsanen et al. 
 2007 ; Loerbroks et al.  2010 ; Uusitalo et al.  2011 ) and to decreased mixed sympa-
thetic and parasympathetic indicators in three studies (Uusitalo et al.  2011 ; Eller 
et al.  2011a ,  b ). Garza et al. ( 2014 ) recently assessed whether not only ERI but also 
OC are associated with greater decreases in HRV across a 2-h working period in 91 
offi ce workers. The results indicated that higher levels of ERI and OC are associated 
with a greater decrease in HRV throughout the measurement period. 

 Loerbroks and colleagues ( 2010 ) aimed to determine whether age might modify 
potential associations between work stress and HRV indicators. ERI was only 
related to HRV in employees aged 35–44. This fi nding was explained by age- 
dependent HRV declines on the one hand as well as a potentially increased suscep-
tibility among those aged 35–44 due to stressors in the work life (i.e. advancing the 
career) in combination with stressors in private life (marriage, birth of children), 
which are characteristic for this age group. 

 Modifying effects of gender became apparent in a number of studies. Performing 
a gender stratifi ed analysis, Eller et al. ( 2011a ) found signifi cant associations 
between high levels of ERI to be associated with low HRV only in women. Similarly, 
Hintsanen et al. ( 2007 ) reported an inverse association between ERI and HRV in 
women, but not in men. Furthermore, in a second study by Eller et al. ( 2011b ) lower 
HRV in terms of total power was only found in men experiencing higher levels of 
ERI at work. Interestingly, a status by ERI interaction could be observed. Men with 
a higher social status and higher ERI levels had an increased HRV compared to men 
with a lower status and higher ERI. Vrijkotte et al. ( 2000 ) investigated vagal tone as 
well as HR reactivity in relation to ERI/OC in a sample of male white-collar work-
ers on two workdays and one leisure-day. A trend was observed for the high ERI 
group to have lower vagal tone during all measurement periods. Additionally, a 
selective increase in HR during work and leisure time after work was observed in 
subjects with higher levels of ERI, whereas no alterations in HR were found during 
sleep and during the leisure-day. No signifi cant effects of OC were found with 
respect to HR or vagal tone. 

 Finally, Falk et al. ( 2011 ) used an experimental design to analyze how percep-
tions of unreciprocated exchange in a work situation, which is the basic notion of 
the ERI model, relate to HRV. In a so-called principal agent experiment agents were 
asked to work on a tedious task, thereby producing revenue. Principals fi nally 
decided how to share this revenue between themselves and their agents. Falk and 
colleagues could show that if an agent received less reward than expected, thus 
considered the wage too low and thus unfair, a signifi cantly impaired cardiac auto-
nomic control was observed. These results suggest that the repeated perception of 
unfair exchange at work might affect health outcomes in the long run. To summa-
rize, the available evidence suggests that work stress in particularly in terms of ERI 
is associated with a lower HRV and this relationship between ERI and HRV is 
modulated by age and gender.  
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7.3.2.5     Blood Coagulation Markers 

 There is relatively clear evidence from population-based studies that an adverse 
psychosocial working environment is related to unfavorable coagulation markers 
like fi brinogen (for review see Hansen et al.  2009 ). Findings on the association 
between ERI/OC and parameters of the fi brinolytic and coagulation system are yet 
relatively scarce. However, although the available studies differ markedly in study 
samples, sample sizes, analyzed hemostatic markers and result patterns, the major-
ity of studies, at least in parts, supports the assumption that chronic stress at work in 
terms of ERI/OC is associated with unfavorable changes in the blood coagulation 
system. For example, elevated fi brinogen levels have been related to ERI/OC in dif-
ferent samples (Siegrist et al.  1997 ; Xu et al.  2012 ). Though, other studies from 
different European countries could not confi rm this relationship in medium-sized 
samples (Vrijkotte et al.  1999 ; Bellingrath et al.  2009 ) or even in a large cross- 
sectional sample of the WOLF (work, lipids, fi brinogen) study comprised of 3,427 
men and women (Peter et al.  1998a ). Beside fi brinogen, Vrijkotte and coworkers 
( 1999 ) measured tissue-type plasminogen activator activity, tissue-type plasmino-
gen activator tPA antigen, and type 1 plasminogen activator inhibitor antigen PAI-1 
and found evidence for an impaired fi brinolytic system associated with over- 
commitment on their three measurement occasions. In a study by Irie et al. ( 2004 ), 
it was reported that ERI/OC is positively related to hematological values (e.g. red 
blood cells, hemoglobin, hematocrit). Beside these studies on basal measures, in an 
own study we investigated if chronic work stress might be refl ected in an exagger-
ated pro-coagulant stress response (von Känel et al.  2009 ). We measured ERI/OC in 
schoolteachers at study entry and, after a mean follow-up of 21 ± 4 months when 
subjects returned to the lab for the stress testing. During recovery from acute stress, 
OC correlated with D-dimer increase and smaller fi brinogen decease. In sum, we 
found evidence that OC, but not ERI, is associated with a hypercoagulable state in 
response to acute psychosocial stress, particularly during the recovery period.  

7.3.2.6     Immune System Mediators 

 Only a few studies so far assessed potential associations between ERI/OC and dif-
ferent immune cell populations. Bosch et al. ( 2009 ) were the fi rst to examine the 
potential infl uence of ERI/OC on immunosenescence. To assess two components of 
an aging immune risk phenotype, the number and proportion of late-differentiated 
(CD27-CD28-) CD8 T cells (CTLs) as well as the CD4:CD8 ratio were measured 
in 537 factory workers. Lower reward and higher ERI were associated with a sig-
nifi cantly lower CD4:CD8 ratio. Furthermore, higher overall levels of psychosocial 
work stress were associated with increased numbers in CD27-CD28-CTLs. These 
results suggest that psychosocial work stress may contribute to immunological 
aging. In an own study we investigated lymphocyte subset counts before and after 
acute stress in 55 healthy schoolteachers. High levels of ERI and OC were associ-
ated with lower numbers of natural killer (NK) cells (CD16+/56+) whereas only 
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high levels of OC were related to a lower increase in T-helper cells (CD4+) after 
stress, suggesting a dampened innate immune defense in relation to ERI/OC 
(Bellingrath et al.  2010 ). In line with this, Nakata and colleagues ( 2011 ) found NK 
cells to be signifi cantly associated with ERI but only in male participants. Also, 
effort and reward but not OC were related to NK cells numbers. Finally, higher 
levels of reward were positively associated with NK cell cytotoxicity and inversely 
associated with B cells. 

 Secretory immunoglobulin A (sIgA), which can be found abundantly in saliva, is 
considered to be the best marker for mucosal immunity. SIgA acts as the fi rst line of 
innate immune defense by preventing viral pathogens, which are mainly responsible 
for upper respiratory tract infections, entering the body via mucosal tissue. The 
relationship of mucosal immunity with the general immune defense, however, is not 
entirely clear and overall fi ndings on the effects of stress on the sIgA response are 
contradictory so far. Bathman et al. ( 2013 ) observed signifi cant associations between 
ERI and OC and sIgA in a sample of male dairy farmers (N = 66). In simple regres-
sions where efforts, rewards and OC were entered as singular predictors of sIgA 
concentration, all components of the ERI model were signifi cantly related to 
sIgA. Furthermore, Wright ( 2011 ) found effort and reward, entered together in lin-
ear regression analysis, to predict sIgA levels in a medium-sized sample of disabil-
ity workers. 

 The association between pro-infl ammatory biomarkers and CVD as well as met-
abolic syndrome has been shown in numerous studies during the past decade. 
Especially (high sensitivity) C-reactive protein (CRP), indicating not only acute 
infl ammatory processes but also chronic low grade-infl ammation, has been estab-
lished to be an independent predictor for coronary artery disease (Danesh et al. 
 2004 ). In two studies, Almadi and colleagues ( 2012 ,  2013 ) investigated associations 
between ERI and CRP in male Jordanian employees. In the fi rst study, ERI was 
shown to account for 5 % of the variability in CRP levels, when only the centrally 
obese subjects were considered and secondly, the odds of suffering from metabolic 
syndrome were observed to be signifi cantly higher in centrally obese men with both 
higher ERI scores and higher CRP levels. Similarly, Xu et al. ( 2015 ) reported ERI 
to be positively related to hsCRP and reward to be inversely related to hsCRP in a 
sample of Chinese workers. Bellingrath et al. ( 2009 ) however did not observe a 
relationship between ERI and CRP levels in a solely female sample of German 
schoolteachers (N = 104). In line with this, Hamer and colleagues ( 2006 ) found no 
relationship between ERI and circulating levels of hsCRP in a sample of middle- 
aged healthy men. Subjects with higher levels of ERI however exhibited a signifi -
cantly stronger increase in hsCRP in response to acute laboratory stress (speech task 
and mirror tracing) after adjustment for age, BMI, and baseline CRP levels. To sum 
up, ERI has repeatedly been associated with alterations in immune system function-
ing, ranging from a dampened innate immune defense, increased risk for 
 immunosenescence as well as chronic low-grade infl ammation. However, due to the 
variety of immunological biomarkers that have been implicated in the studies so far, 
general conclusions seem to be premature.  
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7.3.2.7     Oxidative Stress 

 Recently, researchers raised the idea that oxidative stress might be one possible 
pathway linking job stress with coronary heart disease since a critical amount of 
reactive oxygen species (ROS) can lead to oxidative DNA damage. Research on this 
topic is still extremely scarce. However, one study by Takaki ( 2013 ) points to a 
signifi cant positive relationship between ERI-ratio in men (but not women) and 
urinary H 2 O 2  (hydrogen peroxide), though, other studies did not observe signifi cant 
associations between the ERI-model and other biomarkers of oxidative DNA dam-
age, like 8-hydroxy-2′-deoxyguanosine (8-OHdG) or oxidative metabolites (Inoue 
et al.  2009 ; Irie et al.  2004 ). Further research is necessary to elucidate the potential 
role of oxidative biomarkers in chronic work stress.  

7.3.2.8     Intima Media Thickness and Vascular Health 

 The vessel’s intima media thickness (IMT) as well as the progression of the IMT are 
established indicators for cardiovascular health. There is few but reasonably consis-
tent evidence pointing to an association between chronic work stress in terms of 
ERI on the one hand and IMT on the other. For example, in a large cross-sectional 
study, Xu et al. ( 2010 ) performed high-resolution carotic ultrasonography in 734 
Chinese workers without coronary heart disease (508 men and 226 women). In 
women, effort, ERI-ratio, and OC were positively and reward negatively related to 
IMT (controlling for relevant covariates). In men, however, such associations ren-
dered non-signifi cant if controlling for covariates. In a longitudinal study across 4 
years, Eller and Netterstrom ( 2007 ) assessed the relationship between psychosocial 
factors and the progression of intima media thickness (IMT) in 95 healthy volun-
teers. In the same vein, they found that different ERI-model components serve as 
signifi cant independent predictors of IMT progression in men as well as women. In 
line with this, Fischer et al. ( 2009 ) set out to investigate whether ERI/OC is associ-
ated with numbers in circulating progenitor cells assessed by fl ow-cytometry in 
industrial employees. Progenitor cells are involved in the maintenance of vascular 
integrity and were found to be decreased in subjects with high cardiovascular risk. 
ERI was independently associated with lower progenitor cell counts, furthermore a 
signifi cant interaction effect between smoking and ERI was observed. Such results 
strengthen the view that chronic work stress in terms of ERI/OC might promote 
atherosclerotic processes.   

7.3.3     Findings on an Allostatic Load Summary Index 

 The allostatic load summary index has been used to establish relationships between 
work stress and health-related outcomes. Although there exist several studies on 
allostatic load in different occupational settings, almost no studies investigated the 
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association between adverse psychosocial working environment in terms of ERI/
OC and a cumulative measure of physiological wear-and-tear. In almost all avail-
able studies, single parameters were analyzed although multiple parameters were 
collected (for reviews see Mauss et al.  2015 ; Hansen et al.  2009 ). A least in an own 
study, Bellingrath et al. ( 2009 ) assessed the relationship between indicators of 
work-related chronic stress in school teachers and disease risk not only with respect 
to single mediators but with a cumulative measure of physiological wear-and-tear 
prior to the onset of a manifest clinical disease, as suggested by McEwen and 
Seeman ( 1999 ). In this study, ERI/OC and a summary allostatic load index were 
assessed in 104 female teachers. Allostatic load was fi rst analyzed according to 
McEwen’s classical model comprised of ten parameters including cortisol, adrena-
line and noradrenaline, dehydroepiandrosterone-sulfate (DHEA-S), waist/hip-ratio 
(WHR), HbA1c, high density lipoprotein (HDL), total cholesterol/HDL-ratio as 
well as systolic and diastolic blood pressure. To additionally account for immuno-
logical, blood coagulation, and metabolic processes, it was furthermore extended by 
TNF-α, CRP, fi brinogen, D-dimer, percent-body-fat, triglycerides, and glucose. 
Both composite AL-indices were signifi cantly higher in women with higher ERI 
levels, refl ecting subtle dysregulation across multiple stress-sensitive systems. 
Despite the limitations of a cross-sectional analysis in a relatively small, solely 
female study sample, these fi ndings potentially underline an advantage of a com-
posite AL score in quantifying future disease risk in apparently healthy and working 
cohorts, compared to a confi ned investigation of single biological risk factors.   

7.4     Outlook 

 Taken together, the existing studies investigating the mechanisms which underlie 
the associations between job-related stress and negative health outcomes suggest 
that already healthy subjects with elevated ERI/OC show subtle changes in multiple 
psychobiological stress markers before a potential disease manifestation. 

 Advancing our knowledge about psychobiological mechanisms could help to 
develop prevention programs, based on the theoretical framework of the ERI-model, 
that complement the well-evaluated techniques of relaxation, meditation or stress 
inoculation, by focusing on the modifi cation of dysfunctional work-related attitudes 
regarding achievement and commitment and the ability to gain mental distance 
from work-related obligations (Aust et al.  1997 ). Stress management interventions 
based on the ERI model could help to improve individual coping skills, such as 
declining inappropriate demands, developing a realistic appraisal of personal 
resources and to establish multiple sources of self-esteem, not only with regard to 
work-related achievement. An intervention study explicitly based on the ERI model 
by Limm and colleagues ( 2011 ) is especially encouraging as it could show that 
perceived stress reactivity after 1 year was signifi cantly reduced in the intervention 
group. In recent years there has been growing research activity that aims to investi-
gate the effects of stress management interventions not only on behavioral outcome 
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measures and subjective stress ratings but also on physiological stress markers, 
especially cortisol (Gaab et al.  2003 ; Storch et al.  2007 ; Flook et al.  2013 ; 
Hammerfald et al.  2006 ). In the above mentioned intervention study by Limm et al. 
( 2011 ) however no effect on cortisol levels was found, whereas with respect to sali-
vary α-amylase, an index for sympathetic activity and dysregulation of the auto-
nomic nervous system, a trend could be observed for a stronger decrease in the 
intervention group (area under the daytime curve and daytime slope) compared to 
the control group. 

 Furthermore, a precise knowledge about psychobiological pathways from ERI/
OC to health impairments is not only relevant for person-oriented interventions, it 
should also encourage the implementation of structural and organizational changes 
that target the communication and reward culture at the work place as well as orga-
nizational climate and organizational justice in order to improve psychosocial work-
place characteristics. Finally, alternative methods of measuring stress in daily life, 
such as ambulatory assessment, that allow the investigation of subjective experi-
ences linked to a particular time and context, could help to advance knowledge on 
psychobiological pathways to stress-related disease vulnerability due to job-related 
stress (Conner and Barrett  2012 ; Kudielka et al.  2012 ). 

 With this, the usefulness of the ERI/OC model in the area of psychobiological 
stress research is at least twofold. First, this work stress model helps us to gain a 
better understanding of the concrete mechanistic pathways leading from work stress 
to adverse health effects. Furthermore, the model helps us to identify person- as well 
as organizational-oriented targets for prevention– and with this, helps us to imple-
ment a salutogenic approach to face (chronic) stress at work.     
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    Chapter 8   
 Work Stress and Health: The Case of Japan                     

     Akizumi     Tsutsumi    

8.1          Work Stress and Policy Responses in Japan: A Brief 
Overview 

 The Japanese Ministry of Health, Labour, and Welfare has conducted a representa-
tive survey of companies and employees in Japan every 5 years since 1982. 
Currently, more than 50 % of employees in Japan report strong worry, anxiety, or 
stress at work or in their working life. The number of suicides among employees 
increased from about 6000 per year in 1997 to about 9000 per year in 1998 and 
remained stable until 2009. However, there has been a declining trend in recent 
years. In 2014, a total of 1456 claims were submitted requesting worker compensa-
tion for work-related mental disorders, and among these, 213 were suicide-related. 
Yet, only 497 claims for mental disorders were approved for compensation in 2014. 
The number of claims for mental disorders increased almost fi ve times during the 
last 14 years. At the macro level, some calculations of the economic burden of men-
tal health problems were conducted. Assuming there were neither suicides nor 
depressive disorders in Japan, the economic benefi t for a single fi scal year was esti-
mated to amount to 26 billion USD. Likewise, an increase of GDP by some 16 bil-
lion USD within 1 year ( 2010 ) was estimated (Ministry of Health, Labour and 
Welfare  2010 ). Another estimation of the annual national cost of major depressive 
disorder among adults 20 years and older in Japan showed that the economic burden 
of depression was approximately 11 billion USD (Okumura and Higuchi  2011 ). 
Worker compensation for work related physical health problems due to psychoso-
cial risk have been monitored, too. In 2014, 763 claims were submitted and 277 
cases were compensated due to cerebro-cardiovascular disorders. 
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 The number of workers in atypical or irregular employment has steadily 
increased. To date, 40 % of the entire workforce belong to this category, as showed 
in Fig.  8.1 , thus contributing to widening income inequalities in this country. 
Moreover, according to OECD data Japan was among the countries ranking on the 
top of all OECD countries with regard to long working hours. As a result, the com-
bination of a high amount of overtime work with atypical employment and low pay 
has been considered a serious cause of workers’ distress. As shown later, this stress- 
enhancing combination is captured by the model of effort-reward imbalance at 
work.

   Japanese legislation on health and safety at work to some extent addresses psy-
chosocial health risks. The Japanese Industrial Health and Safety Law states that 
employers are responsible for protecting the health and safety of their employees, 
and this responsibility includes preventing health-adverse psychosocial work envi-
ronments. To enhance effectiveness of the law, the government released several 
guidelines. In 1999, the Labor Standard Bureau released an offi cial standard for 
judging the work-relatedness of psychiatric diseases, which has been updated in 
2009 and 2012 by adding “harassment at work” as a possible cause. Consequently, 
the ‘Guideline for Promotion and Maintenance of Mental Health of Workers’ and 
the ‘Guideline for Return-to-Work of the Mentally Ill’ were released and updated 
several times. 

  Fig. 8.1    Increasing irregular workers in Japan       
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 Among the guidelines, the ‘Guideline for Promotion and Maintenance of Mental 
Health of Workers’ is of core relevance. It is not mandatory for employers to follow 
the Guideline. However, recent court decisions refer to it as a standard practice in 
mental health care at the workplace. This latter development has motivated several 
large-scale companies to apply the Guideline to their employees. More specifi cally, 
the Guideline requires employers to establish procedures to maintain and improve 
the mental health of workers at particular workplaces, based on a participatory 
approach including the employer, employee representatives, and occupational 
health professionals belonging to the safety and health committee of the workplace. 
These procedures should implement evaluations, thus contributing to continuous 
improvement of processes. Furthermore, the system and plan should ensure that 
“four types of care” are provided, requiring that each one of the following four 
groups of personnel (employees, managers/supervisors, occupational health profes-
sionals, and service providers external to the workplace) meets the demands and 
responsibilities described in the Guideline. The Guideline emphasizes the impor-
tance of protecting the health information and privacy of employees in activities 
related to workplace mental health. 

 In this country, a fundamental law on the prevention of suicide was issued and 
enforced in 2006, addressing the whole population, not just working people. 
Detailed measures were developed in 2007 and revised in 2012. Although there has 
been a trend of declining suicide rates, these rates are still rather high, and of special 
concern is an increasing recent rate of suicides among younger people aged 20–40’. 

 A further important law concerns preventive measures against Karoshi (death 
from overwork). It was enforced on Nov 1, 2014. This law aims to create a society 
where people can be free from threats of Karoshi and can continue to work produc-
tively in good health, with a reasonable work-life balance. There are four pillars to 
guarantee that the aims of the law are met: (1) to encourage research on the causes 
and mechanisms of Karoshi; (2) to strengthen education to better understand, iden-
tify, and prevent the danger of Karoshi; (3) to establish counseling services for 
workers at risk of work overload; and (4) to support nongovernmental organizations 
to raise awareness through preventive activities and campaigns. 

 The Industrial Safety and Health Law has been amended several times. Important 
amendments related to psychosocial factors at work include the ‘Doctor’s Interview 
of Workers with Long Working Hours’. This amendment issued in 2006 targeted 
specifi cally the prevention of job stress-related diseases, such as cerebro- 
cardiovascular diseases and depressive disorders. Accordingly, employers are 
obliged to refer those employees who accumulated 100 or more hours of overtime 
work and complained of fatigue, to a professional consultation and health checkup 
with a physician if they asked for a respective activity. 

 Most recently, in 2014, this law was extended to include a Stress Check Program 
where regular yearly screenings of high psychosocial stress in the workplace is 
mandatory in enterprises with 50 or more employees. The program requires an 
employer to (1) provide a survey of psychosocial stress of workers, (2) report the 
individual’s result to each worker, (3) arrange an interview by a physician with a 
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worker with high stress at the worker’s request, and (4) follow the recommendations 
of the physician by respective improvement of adverse working conditions. 

 Taken together, Japan by now has a set of regulations and laws to protect the 
working people’s health and wellbeing, addressing specifi cally the growing prob-
lem of work-related psychosocial stress. It remains to see to what extent these regu-
lations are observed in practice and to what extent they may contribute towards 
reducing the burden of work-related diseases.  

8.2     Relevance of Effort-Reward Imbalance for Working 
People in Japan 

 The Japanese economic background briefl y described and several widely prevalent 
behavioral patterns and attitudes of Japanese workers are very closely related to the 
core notions of the effort-reward imbalance (ERI) model. Japan has suffered from a 
prolonged economic recession which forced companies to restructure their busi-
ness, especially so around the late 1990s, following the burst of an economic bubble 
and the challenges of economic globalization. Many Japanese workers lost their 
feeling of job security that they had enjoyed for a long time (Kawakami and Haratani 
 1999 ; Tsutsumi et al.  2015 ). Precarious work has been increasing, and even workers 
in regular employment with more secure jobs were threatened by occupational 
instability (Tsutsumi et al.  2015 ). Contrary to many Western societies, a solid safety 
net against unemployment has not been established in Japan (Kawahito  2014 ). Due 
to the current situation of increasing job insecurity a large number of Japanese 
workers are suffering from this threat, given the fact that they enjoyed permanent 
employment and were rarely exposed to forced mobility for a long period (Brinton 
 2010 ). 

 Over-commitment refl ects a cognitive-motivational pattern of coping with 
demands based on elements of Type A behavior. The concept of over-commitment 
has some elements in common with the conceptualization of a ‘Japanese coronary- 
prone behavior’ as described in a Japanese multi-center study (Hayano et al.  1997 ). 
This behavioral pattern is characterized by a job-centered lifestyle and a strong 
social dominance, in some analogy to the excessive job involvement inherent in the 
concept of ‘over-commitment’. It is therefore likely that this latter concept may 
contribute to the explanation of work-stress related health risks in Japanese 
workers. 

 As clearly stated in Chap.   1     of this book, the model of effort-reward imbalance 
at work maintains that failed contractual reciprocity in terms of high cost and low 
gain is often experienced by people who have no alternative choice in the labor 
market, by those exposed to heavy job competition, and by those who are overcom-
mitted to their work. We repeatedly demonstrated that this assumption also holds 
true in the Japanese setting and that health consequences are particularly pro-
nounced under these conditions (Tsutsumi et al.  2002b ). Despite the national 
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 development described above, the recent amendment of the Worker Dispatching Act 
concerning the prevention of work-related stress has not gone far enough in its 
analysis and intervention. It has therefore provoked a vivid public debate. The 
Government party insisted that the enforcement of the law would have benefi cial 
effects by increasing the number of regular workers. However, the opposite parties 
and labor organizations claimed that the law would prevent irregular workers from 
becoming regular workers. Given these latter restrictions, those irregularly employed 
workers who are striving to get a permanent job may be particularly susceptible to 
the continued experience of effort-reward imbalance at work.  

8.3     Reviewing Research on the ERI Model in Japan 

8.3.1     Validation of the ERI Model 

 In accordance with the development and revision of the original ERI questionnaire, 
the Japanese versions of the ERI questionnaire have been developed and updated 
several times. The original ERI questionnaire was developed through a back- 
translation process (Tsutsumi et al.  2001a ). Since then, the ERI model has been 
tested in many studies, and a high internal consistency of the ERI scales was con-
fi rmed throughout the studies. Validation studies on the Japanese ERI questionnaire 
are ample (Tsutsumi et al.  2002a ). The ERI indices including over-commitment 
were associated with several health outcomes, strengthening their validity. 
Confi rmatory factor analyses replicated the theory-driven factorial structures of the 
scales (Tsutsumi  2004 ), and explanatory factor analyses resulted in comparable 
fi ndings (Tsutsumi et al.  2001a ). Furthermore, the dynamic responsiveness of the 
ERI measures to a series of organizational changes occurring over time was demon-
strated (Tsutsumi et al.  2002a ). In a longitudinal analysis of 543 employees who 
experienced several measures of organizational restructuring in terms of exposure 
to more competitive work environments exhibited a respective substantial increased 
of their ERI measures over time. 

 The reliability and validity of the short version of the ERI questionnaire were 
also confi rmed (Kurioka et al.  2013 ). The internal consistency and test-retest reli-
ability were acceptable. It was also confi rmed that the ER-ratio was associated with 
an elevated risk of psychiatric disorder. However, the ER ratio based on the short 
version is not strongly correlated with the ER ratio based on the original question-
naire and runs the risk of producing a high number of false-positive cases. 

 Several Japanese studies showed that the over-commitment scale was internally 
reliable (Tsutsumi et al.  2002a ). The over-commitment scale was also validated in 
several Japanese settings. One of the validations was done by examining the theo-
retical association between the person-specifi c model component and a measure of 
motivational behavior at workplace, using a path analytic approach as well as show-
ing the standard psychometrics (Tsutsumi et al.  2008b ). In this study, motivation 
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was signifi cantly and positively associated with over-commitment, and over- 
commitment was signifi cantly and  positively  associated with psychiatric disorder 
measured by the GHQ, whereas motivation was signifi cantly  negatively  associated 
with the GHQ score.  

8.3.2     ERI at Work and Health Outcomes 

 In the fi rst part of this section, I review a summary of research published so far on 
ERI at work and health outcomes in Japan from three perspectives: (1) health out-
comes; (2) subjects studied; and (3) causality of reported associations. Following 
this, fi ndings regarding the associations of ERI/over-commitment with other occu-
pational stress components and with socioeconomic status are summarized, and a 
few fi ndings on the interaction of ERI with over-commitment are added. 

 A variety of studies examined associations between ERI and  psychological dis-
tress  in various occupations.  Depression  is the health measure most often studied in 
association with the ERI model (Kikuchi et al.  2010 ; Sakata et al.  2008 ; Tsutsumi 
et al.  2001b ,  2012 ), including over-commitment (Kikuchi et al.  2010 ). The relative 
risks shown in these studies range from 2.8 to 8.8 for the ER ratio (or single scales), 
and from 1.3 to 2.6 for the scale over-commitment. Other than depression, ERI was 
found to be associated with general psychological distress (Inoue et al.  2010 ), and 
with fatigue (Takaki et al.  2006 ). As for an objective outcome, Inoue et al. ( 2011 ) 
showed in their study of 756 permanent and fi xed-term male workers that ERI was 
associated with increased utilization of the company’s clinic for mental health 
concerns. 

  Musculoskeletal disorders  were also well studied (Tsutsumi et al.  2001a ; 
Yokoyama et al.  2014 ), in particular among employees engaged in the jobs with 
physically strenuous work in combination with high psychological strain. Dental 
technicians are a profession characterized by this combination as their work is char-
acterized by constant posture over a long time period and by psychological demands, 
such as meeting deadlines, working overtime, and working with high precision and 
responsibility. In addition, there are socio-emotional stressors given an obvious dis-
crepancy between high amounts of work spent and low monetary rewards received 
in turn. Tsutsumi et al. ( 2001a ) revealed a signifi cantly elevated risk of musculo-
skeletal symptoms in dental technicians exhibiting a high level of over-commitment 
(Odds ratio (OR) = 4.6; 95 % CI 1.4–12.6). A large physical burden among elder-
care workers is well known. Yokoyama et al. ( 2014 ) showed a high ERI prevalence 
among eldercare workers and an association of ERI with low back pain (OR = 1.96; 
95 % CI 1.02–3.77). 

 In a cross-sectional study of 1198 male and female workers, Nakagawa et al. 
( 2014 ) showed that reward at work signifi cantly enhanced  job performance , using 
the WHO-HPQ measurement. This is a new fi nding with potential policy impact. 
Furthermore, ERI was shown to be negatively associated with health-related quality 
of life. Watanabe et al. ( 2008 ) conducted a cross-sectional study of 1057 male 
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 workers using the SF-8 scale and showed that ERI was associated with the  poor 
health functioning , as indicated by a physical and a mental summary score, and that 
these associations remained signifi cant after adjustment for relevant confounding 
factors. 

  Health - related behaviors  defi ne another category of relevant outcome measures. 
In this respect, ERI was associated with several health-damaging behaviors. Takaki 
et al. ( 2010 ) found that  over - eating  was more frequent among people with work 
stress (ERI), and an interactive effect of ERI and body mass index on over-eating 
was suggested.  Angry driving  in traffi c may be health-damaging as well, and a study 
by McLinton and Dollard ( 2010 ), using the Driving Anger scale, concluded that 
ERI may spillover to driving anger among Japanese workers. Concerning a further, 
very important health-related behavior,  smoking cessation , it appears however that 
ERI has no respective effect. Ota et al. ( 2010 ), in their 2-year follow-up study of 579 
male smokers, did not fi nd that ERI was associated with smoking cessation at 
follow-up. 

 Other cross-sectional studies showed that ERI was related to  insomnia  (Ota et al. 
 2005 ; Utsugi et al.  2005 ). Of particular relevance are the results obtained from a 
prospective study where Ota et al. ( 2009 ) followed 1022 workers for 2 years. The 
authors observed that ERI had a signifi cant association with the persistence of 
insomnia (adjusted OR = 2.40; 95 % CI 1.13–5.10). Moreover, over-commitment 
was signifi cantly related to future onset of insomnia (OR = 1.75; 95 % CI 1.16–
2.66). In this study, occupational stress factors other than ERI were also tested, but 
ERI showed the relatively strongest impact on insomnia, followed by work social 
support (OR = 2.00; 95 % CI 1.18–3.40). 

 Compared with the job demand-control (DC) model, evidence on ‘hard’ health 
outcomes based on the ERI model is rather scarce in Japan. While ERI was found to 
be associated with unfavorable  lipid profi les  (Irie et al.  2004 ; Kobayashi et al.  2005 ), 
an association with a respective clinically relevant outcome measure,  arterial stiff-
ness , was not found (Utsugi et al.  2009 ). 

 Finally, several investigations explored the role of ERI in association with  bio-
logical markers  that are suspected to be involved in stress mechanisms. In one such 
investigation, Irie et al. ( 2004 ) studied employees of a recently downsized manufac-
turing company where they found that ERI was associated with increased GPT and 
that over-commitment was associated with elevated blood glucose. However, these 
changes were not associated with cortisol and biopyrrins. Inoue et al. ( 2009 ) found 
no association between ERI and urinary 8-OHdG. As some types of oxidative bio-
markers may mediate the association of ERI with coronary heart disease, their study 
offers an interesting new perspective. Takaki ( 2013 ) showed in a study of 567 male 
and female workers that ERI is associated with urinary H 2 O 2 , but not with 8-OHdG. 

 In summary, while substantial evidence on associations of ERI with a variety of 
health markers has been reported in recent research from Japan, it seems premature 
to draw fi rm conclusions, given the paucity of prospective studies and the limited 
knowledge on psychobiological pathways.  
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8.3.3     Subjects Included in the Studies 

 ERI was often tested to have stronger impact among workers with economically 
disadvantageous status than among those with more favorable socioeconomic cir-
cumstances. In a cross-sectional study of a medium-sized manufacturing company, 
the two complementary models of ERI and of job strain were simultaneously tested 
(Tsutsumi et al.  2001b ). ERI was found to be more frequent among employees in 
lower socioeconomic positions, defi ned by indirect support tasks that were at risk of 
being downsized. Among these workers, a high prevalence of depressive symptoms 
was observed. After adjustment for several confounding factors, ERI was signifi -
cantly associated with depression, and this association was particularly strong in the 
subgroup suffering from potential job loss. 

 ERI and health problems were often studied among medical professionals in 
Japan. There is evidence suggesting that the prevalence of ERI among them is 
higher than is the case among other professions (Tsutsumi et al.  2002a ,  2012 ). In 
addition, in these professions the relationships of ERI with adverse health seem to 
be particularly strong (Sakata et al.  2008 ; Tsutsumi et al.  2012 ). 

 While a majority of studies addressed employed populations, there is very lim-
ited research available on the effect of occupational stress among self-employed 
people, as well as among administrators involved in management. Private practice 
physicians are one such self-employed group exposed to severe market competition 
and economic fl uctuation. In a study of private practice physicians, 57 % of physi-
cians were exposed to stressful work in terms of high ERI (Tsutsumi et al.  2012 ). In 
this professional group, high effort in combination with low organizational reward 
was most often experienced, and the effect of this imbalance on depression was 
clearly more pronounced than the effects of the two remaining reward components 
(see Fig.  8.2  and discussion). This fi nding underlines the importance of considering 
employment contexts both in terms of scientifi c knowledge and implications for 
practical intervention.

8.3.4        Causality of Associations 

 Scarce knowledge based on prospective studies obtained so far in Japan precludes 
any assessment of potential causal links between ERI and health outcomes. 
However, two panel studies addressed this problem and provided some interesting 
insights. In a three-wave panel study of 211 male workers, Shimazu and de Jonge 
( 2009 ) analyzed and discussed reversed effects of employees’ adverse health on 
ERI. They pointed to a possible mechanism by which reduced health may contribute 
to changes in the perception of effort and reward at work. At the same time, stressful 
work may also affect their health, thus resulting in a reciprocal relationship between 
ERI and health. The second investigation was performed by Oshio and his col-
leagues ( 2015 ). They confi rmed a robust association between ERI and 
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psychological distress that was independent of employees’ personality traits such as 
neuroticism and negative affectivity. Using panel data from three to four waves of 
an occupational Japanese cohort survey, focusing on 31382 observations of 9741 
individuals who participated in at least two consecutive waves, they estimated 
mean-centered fi xed effects models to explain psychological distress by ERI indica-
tors. Mean-centered fi xed effects models reduced the magnitude of the association 
between ERI and psychological distress of those observed from pooled ordinary 
least squares substantially. However, the association remained highly signifi cant 
even after controlling for unobserved time-invariant confounders.  

8.3.5     Associations of ERI with Other Components 

 Associations of ERI or over-commitment with other occupational stress models 
were well tested in several Japanese studies. As described in the former section, 
Tsutsumi et al. ( 2001b ) suggests a complementary association between the ERI and 
DC models. Utsugi et al. ( 2005 ) observed in their large-scale cross-sectional study 
(6997 male and 1773 female workers) that ERI was related to insomnia and short 
sleep for men and women and the associations were stronger than in case of 

  Fig. 8.2    Utility of context analysis prevalence of ERI and the impact on depression were highest 
in terms of organizational low reward among private practice physicians       
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DC. Oshio et al. ( 2014 ) demonstrated that workplace social capital had mediate or 
moderate effects on the association between ERI and psychological distress. 
Watanabe et al. ( 2004 ) showed that workplace social support mediated the associa-
tion between ERI and depression. On the positive side of the ERI model’s predic-
tions, Inoue et al. ( 2010 ), in a cross-sectional analysis of 243 men and women, 
observed that r eward at work  signifi cantly mediated associations of procedural and 
interactional justice with psychological distress. Although there are scarce studies 
showing the interaction between ERI and over-commitment, Takaki et al. ( 2006 ) 
found an interactive association between ERI and over-commitment. They studied 
94 overtime workers and found that ERI was associated with fatigue, and increase 
of fatigue accompanying the increase of ERI was greater in individuals with high 
over-commitment than in those with low over-commitment. 

 Despite some evidence the observation of a  social gradient of ERI  does not nec-
essarily hold true for every working population, assuming that work stress is more 
prevalent among lower SES groups than higher SES groups. One reason of incon-
sistent fi ndings may be that high levels of effort are often more prevalent among 
higher SES groups (Inoue et al.  2011 ; Tsutsumi  2004 ,  2010 ). However, evidence did 
show that the impact of ERI was different across occupational classes (Kawaharada 
et al.  2007 ), such that the effect on health was stronger among lower than higher 
SES groups (Tsutsumi et al.  2001b ; Yoshioka et al.  2013 ). Using a big database of 
6423 male and 1606 female workers, Kawaharada et al. ( 2007 ) examined occupa-
tional class and occupational stress models. They found that ERI and the DC indices 
provided different results with regard to occupational class groups with high stress 
level and concluded that ERI and DC played a complementary role in predicting 
health effects. Yoshioka et al. ( 2013 ) conducted a cross-sectional study of 5951 
male employees of local governments where they found that ERI, Job strain and 
employment levels were each associated with insomnia. More specifi cally, a signifi -
cant relative excess risk due to the interaction between employment level and ERI 
components (ERI and over-commitment) was observed. Further analyses revealed 
an interaction with employment level and ERI/over-commitment that was not 
observed for the job strain model. Inoue et al. ( 2011 ) demonstrated different aspects 
of adverse psychosocial work environments according to the workers’ status. In 
their study, permanent workers exhibited a higher amount of distress about job pres-
sure or unrewarded efforts in their job, whereas fi xed-term workers were more dis-
tressed by job insecurity and the lack of job promotion prospects. These latter 
fi ndings suggest that the inclusion of employment contexts into the analysis of work 
stress and health may enrich future fi ndings.   

8.4     Discussion and Conclusion 

 The ERI model defi nes an effective approach towards elucidating adverse working 
conditions in current Japan. Recent economic circumstances and job insecurity have 
strengthened this conclusion. In addition to the environmental aspects, the 
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coronary-prone behavioral pattern of Japanese workers characterized as ‘job- 
centered life-style’ (i.e., devoting oneself to work) shares some basic notions with 
the concept of over-commitment. As Karoshi provides an extreme problem where 
workers devote themselves too much to work, whether forced or not, the evidence 
produced by the ERI model could offer some guidance on how to reduce the risk of 
Karoshi. 

 A series of Japanese research efforts produced unique, internationally relevant 
contributions to the methodology, especially to the problem of scaling of ERI. It is 
diffi cult to develop completely compatible scales between areas with culturally dif-
ferent background. However, application of a new test theory such as item response 
theory could give us the clue to fi ne-tune the differences (Tsutsumi et al.  2008a , 
 2009 ). Accordingly, validation studies have been performed from several Asian 
countries (Buapetch et al.  2008 ; Li et al.  2012 ). 

 Although prospective studies are scarce and studies with hard outcome such as 
cardiovascular diseases are limited, there have been important studies in Japanese 
settings. Psychological distress including depression was consistently found to be 
associated with ERI and over-commitment, and their robust associations were con-
fi rmed by panel studies. So far, there are no defi nite studies showing associations of 
ERI with hormonal dysregulation such as excretion of cortisol (Irie et al.  2004 ; Ota 
et al.  2014 ). Moreover, an association between ERI and oxidative damage reported 
from other places was not observed in Japanese studies (Inoue et al.  2009 ; Takaki 
 2013 ). Therefore, further studies in this fi eld are required. Importantly, a newly 
detected association of ERI with job performance (Nakagawa et al.  2014 ) can have 
direct policy implications by motivating employers to improve their work environ-
ment along the principles inherent in the ERI model. 

 In the recently enforced Stress Check Program, the government’s recommenda-
tion on the surveillance (screening) tool in order to screen workers with high psy-
chosocial stress in the workplace is based on the job demand-control model. As 
three dimensions (demand, control and support) cannot appropriately cover the 
wide range of psychosocial occupational hazards, we need more relevant tools to 
cover them. Considering the refl ection on current working situations as well as the 
predictive value of the ERI model with regard to health outcomes, the ERI question-
naire may be a prominent candidate to strengthen respective screening and preven-
tive efforts. More intervention studies would certainly be useful to convince potential 
users of the suitability of this approach. Benefi cial effects of organizational-level 
environmental improvements of work settings according to the ERI model were 
demonstrated in a relevant study from Canada (Bourbonnais et al.  2011 ; Tsutsumi 
and Kawakami  2004 ), and such intervention needs employers’ approval and com-
mitment because organizational-level interventions are necessary. Interestingly, in a 
recent study in Japan, high reward was found to be associated with high job perfor-
mance (Nakagawa et al.  2014 ). As mentioned, this fi nding may motivate employers 
to adopt workplace improvement according to the ERI model. We also need to con-
duct cost-benefi t studies to provide a convincing case to employers. 

 Although environment-level improvement is the fi rst line to prevent occupational 
stress-related disorders, the ERI model offers an interpersonal and an individual 
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level of intervention as well. Irie et al. ( 2003 ) administered an ERI questionnaire to 
employees of a production company. They then selected those 69 employees who 
had reported long working hours, and they conducted individual counseling to mod-
ify the Type A behavior pattern. Comparisons between intervention and control 
groups 1 year following the intervention suggested that an individual approach 
towards modifying Type A behavior leads to a reduction in over-commitment, self- 
reported sleepiness, dullness, and the frequency of burnout symptoms. 

 Several pathways through which ERI leads to health outcomes provide entry 
points for intervention. Workplace social capital could mediate/moderate the effect 
of ERI on psychological distress (Oshio et al.  2014 ), and workplace social support 
was shown to mediate the association between ERI and depression (Watanabe et al. 
 2004 ). Additional measures complementing the ERI model might be instrumental in 
developing favorable working environments in terms of  social capital at work . 
Combining research on ERI with research on personality traits could offer new 
knowledge of scientifi c and practical interest. Kikuchi et al. ( 2013 ) conducted a 
cross-sectional analysis of 296 female nurses and showed that temperament pre-
dicted part of the variance of ERI ratios (18–27 %). Temperament may exert an 
infl uence on over-commitment as well. Tei-Tominaga et al. ( 2009 ) showed that tem-
perament explained 36 % of the variance of over-commitment (the variance was 
more than that of working hours); temperament explained 27 % and 14 % of the 
variance of Effort and Reward, respectively. As cognitive-behavioral therapy may 
assist workers in adopting more constructive coping patterns when exposed to 
stressful work circumstances, as well as in helping them to refl ect on the motiva-
tions underlying their need to be over-committed (Preckel et al.  2005 ), mental health 
practitioners might offer intervention strategies in accordance with the client’s indi-
vidual temperament (Kikuchi et al.  2013 ). The same study also revealed that long 
working hours had a strong impact on high effort (Tei-Tominaga et al.  2009 ), which 
suggests that reduction of overtime work is an important approach in decreasing 
high effort (Tsutsumi and Kawakami  2004 ). McLinton and Dollard ( 2010 ) dis-
cussed the hypothesis that ERI exerts an indirect effect on driving anger through its 
mediating infl uence on trait anger. Anger control could therefore to some extent 
reduce the adverse effects of ERI on health. 

 Finally, according to my personal view, the ERI model can play a unique role in 
emphasizing intervention dimensions that reach beyond single workplaces. This 
characteristic is unique as other established work stress models are more limited in 
this regard. Importantly, this model includes three different reward factors where 
salaries and job promotion/job security address regional or even national policy 
frameworks. At least one study included in this review elucidates this latter aspect. 
A cross-sectional questionnaire study of 1103 private practice physicians involved 
in management and exposed to severe market competition and economic fl uctua-
tions demonstrated that ERI in terms of low organizational reward was most rele-
vant and most strongly associated with depression (Tsutsumi et al.  2012 ). Additional 
qualitative analyses confi rmed that respondents proposed an increase in remunera-
tion of medical services as a priority measure. 
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 In  conclusion , ERI is particularly important for Japanese workers because of the 
current economic situation and their behavioral attitudes towards work. A large 
number of empirical studies showed robust associations between ERI and psycho-
logical distress, but stronger evidence derived from prospective studies with hard 
outcomes and from studies examining biological mechanisms is desirable. As is the 
case for other work stress models as well, intervention studies bridging theory with 
practice are badly needed. Because the ERI model has a promising potential to 
include broader policy dimensions beyond single workplaces it should be addressed 
by those who are responsible for work-related health in a societal perspective.     
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    Chapter 9   
 Psychosocial Safety Climate as a Multilevel 
Extension of ERI Theory: Evidence 
from Australia                     

     Mikaela     S.     Owen    ,     Tessa     S.     Bailey    , and     Maureen     F.     Dollard    

9.1          Psychosocial Risk Surveillance in Australia 
and the Effort-Reward Imbalance Model 

 Work-related stress is a prevalent issue in Australia as well as globally. The European 
Agency for Safety and Health at Work ( 2014 ) estimates the cost to Europe of work- 
related depression to be €616 billion annually due to employee productivity loss, 
sickness absence, health care and social welfare payments. Australia is witnessing a 
steady increase of psychological injury claims, which are incurring the largest pro-
portion of cost in relation to all work compensation claims (Safe Work Australia 
 2013 ). In the literature on work-related stress, several important theoretical contri-
butions explain how work-related stress develops and consequently inform how to 
prevent and intervene to reduce work-related stress outcomes. In particular, the 
Effort-Reward Imbalance model (ERI; Siegrist  1996 ), and Psychosocial Safety 
Climate theory (PSC; Dollard and Bakker  2010 ) are two well-evidenced theoretical 
contributions to the fi eld of work-related stress. Currently, the ERI model and PSC 
theory provide separate contributions to the issue of work-related stress. However, 
we propose to extend the ERI model to incorporate multilevel PSC theory, where 
PSC emanating at an organizational level predicts the interaction between efforts 
and rewards within the ERI, and consequent negative effects of work stress on 
worker health (emotional exhaustion, depression, psychological distress, and physi-
cal health problems), and organization factors (engagement, job satisfaction). The 
merging of these two approaches to work-related stress should provide a more 
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 comprehensive multilevel understanding of the issue, providing advanced knowl-
edge for the prevention of the devastating effects of work-related stress, such as 
depression (McTernan et al.  2013 ).  

9.2     National Policy and Work Stress in Australia 

 Until recently each Australia state set their own laws and regulations in relation to 
health and safety practices at work. In 2008 the Workplace Relations Ministers 
Council mooted a national model for legislation to harmonise work health and 
safety laws across Australia (Safe Work Australia  2011 ). Consultation Australia 
wide on relevant policy and practice resulted in the development of a model 
Workforce Health and Safety (WHS) Act which has since been implemented in 
most Australian states and territories. 

 The Model Work Health and Safety (WHS) Act 2011 clearly states that employ-
ers are responsible for providing a “working environment that is safe and without 
risk to health” (Safe Work Australia  2012a , p. 7). This defi nition of ‘health’ as 
determined by the Act encompasses both the ‘physical’ and ‘psychological’ health 
of workers (Safe Work Australia  2012a , p. 4). To meet this standard of safe and risk 
free working environments, the Act requires that employers provide an adequate 
“provision of information, instruction, training or supervision to workers needed for 
them to work without risks to their health and safety” (Safe Work Australia  2012a , 
p. 7). The Act also requires that the “health of workers and the conditions of the 
workplace are monitored to prevent injury or illness” (Safe Work Australia  2012a , 
p. 7). If these requirements are not met, Australian workers are legally covered by a 
worker’s compensation system should they suffer injury or illness at work, entitling 
them to seek fi nancial compensation, recover health costs, and receive rehabilita-
tion. In addition, if these requirements are not met, the organisation/s are breaking 
WHS laws and subsequently may be issued fi nes of up to AUD$3,000,000 for a 
corporation, and up to AUD$600,000 and/or 5 years jail for an individual (Safe 
Work Australia  2012a ). Therefore, it is in the fi nancial interests of employers to 
conduct risk assessment at the organisational level to meet their legal requirements, 
and for governing bodies to conduct regular surveillance of risks and hazards at the 
industry, state, and national levels for the purposes of injury prevention and 
intervention. 

 In the 2008–2009 fi nancial year, workplace injuries were estimated to cost 
AUD$60.6 billion per annum or 4.8 % of Australia’s gross domestic product (GDP; 
Safe Work Australia  2012b ). Compared to other kinds of compensation claims, 
such as those from physical injury, the claims made in that year in relation to stress 
had one of the highest average costs with median payments of AUD$20,400 com-
pared to AUD$8,200 overall median costs for all serious claims (physical injury) 
(Safe Work Australia  2013 ). In addition to the compensation cost of stress claims, 
stress-related productivity loss was estimated to cost the Australian economy 
AUD$14.8 billion per annum or 1.78 % of the nation’s GDP (Econtech  2008 ). 
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 Further contributing towards the cost of productivity loss is a higher number of 
sick days taken by workers experiencing poor psychological health. For example, 
Australian researchers estimate that workers with moderate and severe symptoms of 
depression take four times more sick days compared to employees with no clinical 
symptoms (McTernan et al.  2013 ). With the growing costs and productivity loss 
associated with psychological injury, work contexts, such as psychosocial factors, 
found to have a signifi cant impact on worker mental and physical health, are being 
incorporated within some national health and safety frameworks (e.g., PRIMA-EF 
in Europe, Mental Health Commission in Canada, Health and Safety Executive in 
the United Kingdom). 

 Psychosocial factors at work refer to aspects of job design, and the social, organ-
isational, and management contexts of work that have the potential to cause psycho-
logical or physical harm (Cox and Griffi ths  2005 ). In major work stress models these 
psychosocial factors are more broadly defi ned as job demands (e.g., work pressure, 
emotional labour), and job control (e.g., skill discretion, decision authority) in the Job 
Demands-Control theory (Karasek  1979 ; Karasek and Theorell  1990 ), as job demands 
and job resources (e.g., rewards, supervisor and co-worker support) in Job Demand-
Resources theory (Demerouti et al.  2001 ), and as effort and rewards (social, esteem, 
status) in Effort-Reward Imbalance theory (Siegrist  1996 ). Other work context risk 
factors well-known for their impact on worker health include bullying and harass-
ment (Law et al.  2011 ), work-life balance, and PSC (Dollard and Bakker  2010 ). 

 Best practice in the fi eld of psychosocial risk management states that these fac-
tors need to be regularly measured so that risks can be targeted for prevention, and 
hazards can be identifi ed for intervention (Houtman et al.  2007 ). Many countries, in 
particular those across Europe, Northern America, and Australia, have implemented 
national surveillance systems in order to measure and control psychosocial factors. 
The results can then be used to inform evidence-based practices that will be most 
effective in improving worker health and wellbeing outcomes (Dollard  2007 ) and 
thus reduce costs associated with work related injury, illness, and productivity loss.  

9.3     Surveillance and the AWB 

 The Australian Workplace Barometer (AWB) is a national workplace surveillance 
system developed by the Asia Pacifi c Centre for Work Health and Safety (APC 
WHS; formerly Centre for Applied Psychological Research) and supported by 
funding from the Australian Research Council, Safe Work Australia, and SafeWork 
SA. Telephone surveys were conducted between 2009 and 2011 collecting data 
from 5,743 Australian workers across most states and territories, with repeated 
measures 12 months later from 1,529 workers. A further round of Australia wide 
data collection has recently concluded. The survey tool is based on highly regarded 
psychometric scales, for example the Job Content Questionnaire 2.0 (  www.jcqcen-
ter.org    ), QPSNordic (Lindström et al.  2000 ) and the ERI (Siegrist  1996 ). The AWB 
identifi es a wide range of psychosocial factors that impact on people’s wellbeing 
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and effectiveness at work, such as Psychosocial Safety Climate (PSC), job demands, 
control, resources and supports, bullying and harassment, and work life balance. 

 The results from the AWB have been used in a variety of forums benefi cial to 
academics, industry regulators, and practitioners. Reports have been presented to 
various regulatory and industry bodies (Safe Work Australia, SafeWork SA, 
WorkCover, Australian Parliament, and several unions), international agencies and 
at expert meetings, highlighting levels of psychosocial risks across Australian 
states, territories, and industries. Some of the major fi ndings include identifying that 
workers aged 25–34 years have the poorest psychological health, women are 1.5 
times more likely to report high strain jobs than men, and industries at highest risk 
differed between states except for transport and storage; accommodation, cafes and 
restaurants; and health and community services which had consistently high levels 
of risk across the states and territories warranting national intervention (Dollard and 
Bailey  2014 ). In addition, approximately 7 % of Australian workers reported bully-
ing at work, which is substantially higher than international rates using the same 
defi nition. For instance, a European study of over 40,000 workers found 3.9 % of 
workers had experienced bullying (Eurofound  2010 ). The symptoms of depression 
that result from bullying and job strain, cost Australian employers approximately 
AU$8 billion per annum (McTernan et al.  2013 ). Several publications from the data 
have extended current knowledge about work stress models in particular the PSC 
framework which is the underlying theory behind the AWB with practical implica-
tions (Dollard and Bailey  2014 ).  

9.4     Work Stress Models and the AWB 

 The PSC framework has been applied as an extension to the well-known Job 
Demands-Resources (JD-R; Bakker and Demerouti  2007 ; Demerouti et al.  2001 ) 
model for worker health and wellbeing. According to the JD-R model, two psycho-
social risk factors, job demands and job resources, can be found in every occupation 
and contribute towards workers’ physical and psychological health (Demerouti 
et al.  2001 ). For example, exposure to high levels of demands, such as work pres-
sure, taxes personal coping resources leading to poor health outcomes, such as emo-
tional exhaustion, whereas, exposure to inadequate resources reduces workers’ 
motivation and engagement (Demerouti et al.  2001 ). PSC extends this JD-R model, 
as it is theorised to be a predictor of the psychosocial risk factors, demands and 
resources, and is therefore viewed as the ‘cause of the causes’ of work stress 
(Dollard and Bakker  2010 ). 

 PSC refl ects management philosophy and values in relation to worker psycho-
logical health and basic psychological needs. PSC encompasses “organizational 
policies, practices, and procedures for the protection of worker psychological health 
and safety” (Dollard and Bakker  2010 , p. 580). Workers’ perceptions of senior man-
agements’ performance of PSC is determined by management and organisational 
performance on four underlying domains. These PSC domains canvas, the commit-
ment of senior management to stress prevention, the management prioritisation of 
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worker mental health above productivity outcomes, how worker mental health risks 
are communicated throughout the organisation, and the participation of senior man-
agement and all levels of the organisation in the protection of worker mental health. 

 Results from the AWB have provided consistent evidence that PSC acts as a 
distal antecedent to health outcomes via workplace demands, and motivational out-
comes via resources (Bailey et al.  2015a ; Law et al.  2011 ). For instance an AWB 
subsample of 220 workers from 30 organisations showed PSC at the organisational 
level was negatively associated with demands, specifi cally workplace bullying and 
harassment, that in turn related to psychological health problems, and was posi-
tively associated with workplace resources (e.g., rewards) that in turn related to 
work engagement (Law et al.  2011 ). Using longitudinal data from 1,095 AWB par-
ticipants, Bailey et al. ( 2015a ), found PSC at the individual level (individual worker 
perceptions about the organisation’s climate for psychological health) was a precur-
sor to psychosocial risks (e.g., harassment, violence, bullying and work pressure). 
These psychosocial risks in turn were related to emotional exhaustion and muscular 
skeletal disorders, which then led to increased workers’ compensation claims. 

 Additional longitudinal data from the AWB analysed by Bailey et al. ( 2015b ) was 
used to assess the antecedents and consequence of job strain as conceptualised by 
the Job Demand-Control (JD-C) model for work stress. The well-known JD-C model 
categorizes jobs according to level of demand (e.g., workload and time pressure) and 
level of control (decision authority and skill discretion) (Karasek  1979 ). This inter-
action of demands and control results in four categories of job strain; low- strain jobs 
(low demands and high control), passive jobs (low demands and low control), active 
jobs (high demands and high control), and the condition associated with the poorest 
health, high-strain jobs (high demands and low control) (Ahola et al.  2006 ; Lerner 
et al.  1994 ; Häusser et al.  2010 ; Karasek  1979 ). Bailey et al. ( 2015b ) were able to 
establish that PSC was a signifi cant predictor of job strain and in turn depression 
amongst 1,081 participants from the AWB. Additional cross sectional data ( N  = 2,097 
and  N  = 1,043) from the AWB was used by Bailey et al. ( 2015b ) to create bench-
marks for organizational PSC (range 12–60) at low-risk (PSC at 41 or above), mod-
erate risk (PSC above 37 and below 41), and high-risk (PSC at 37 or below) for 
employee job strain and depressive symptoms. Using the newly created benchmarks 
the population attributable risk (PAR) showed that improving PSC in organizations 
to above 37, could reduce 14 % of job strain and 16 % of depressive symptoms in the 
Australian working population (Bailey et al.  2015b ). These results provide national 
standards that organizations and regulatory agencies can utilize to promote safer 
working environments, and lower the risk of employee illness or injury.  

9.5     PSC as a Theoretical Extension of ERI 

 Prior research has yet to consider the addition of PSC theory to the understanding 
of the Effort Reward Imbalance model (ERI; Siegrist  1996 ), specifi cally how PSC 
can foster environments that produce either a balance or imbalance between efforts 
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and rewards. Considering the importance of work stress for the working Australian 
population in relation to national strategies, risk prevention, and intervention, this 
oversight needs to be addressed. 

 The ERI model, as detailed in Chap.   1    , is receiving increasing amounts of recog-
nition within the literature, as it is considered to refl ect current changes in the nature 
of employment across numerous regions around the world. The ERI model consists 
of two psychosocial dimensions at work, effort and rewards, and an individual level 
component, over-commitment. However, it is the rewards component of this model 
that has become salient in context of the current changes in the workforce. In the 
past few decades we have witnessed changes to the world of work through various 
factors including globalisation, a rise in new technologies, increased fl exibility in 
the workplace, and economic recession (Dollard  2007 ). These changes in addition to 
rising competition, have led to organisational downsizing and restructuring, overem-
ployment (increased work intensity for longer amounts of time), underemployment 
(underutilisation through increased reliance upon technologies) and job insecurity 
(Dollard  2007 ; Dollard et al.  2014 ). These changes are concerning to Australia, with 
neo-liberal policies and a weakening of the welfare state regime (Kawakami et al. 
 2014 ). Workers are reliant upon the labor market (Kawakami et al.  2014 ), and with 
the changes to the workplace through the aforementioned macro- level infl uences 
such as economic globalisation, workers may be externally motivated to remain in 
high effort working conditions. The rewards component of the ERI model addresses 
job security and career promotion, which are important and relevant in the context 
of instability of the labour market in countries such as Australia.  

9.6     PSC and ERI Case Study 

 The ERI model is commonly used to understand the impact of psychosocial work 
conditions on various health outcomes. However, there is limited evidence investi-
gating what factors contribute to the development of the psychosocial work condi-
tions (efforts and rewards) identifi ed by the ERI model of work stress (i.e., the 
causes of the causes). The current study addresses this oversight by extending the 
ERI model to incorporate PSC. As previously stated, PSC theory proposes that the 
origins of workplace stress begin further upstream than job design components, 
emerging at the organizational level (Dollard and Bakker  2010 ). Previous research 
has confi rmed PSC as a multilevel extension of the JD-R model, where organisa-
tional level PSC predicted job design aspects (demands and resources) perceived at 
the individual level (Dollard and Bakker  2010 ). Since ERI offers a more specifi c 
theory about how demands and rewards interplay to predict employee health and 
wellbeing and workplace outcomes it is important to test the functional multilevel 
relationship of PSC to ERI.

    Hypothesis 1: Organisational and individual level PSC will be negatively associ-
ated with workers perceptions of ERI .    
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 Previous research on the ERI model has found that the imbalance between effort 
and reward increases workers’ experience of depression (Kikuchi et al.  2010 ; 
Tsutsumi et al.  2012 ), psychological distress (Shimazu and de Jonge  2009 ), emo-
tional exhaustion (Bakker et al.  2000 ; de Jonge et al.  2000 ), and poor general health 
concerns (Niedhammer et al.  2004 ; Weyers et al.  2006 ). We expect PSC will trigger 
the ERI model and its corresponding poor health outcomes. Therefore, as an orga-
nizational level factor, that determines the levels of psychosocial risk factors within 
the workplace, we expect that PSC will indirectly impact upon these health con-
cerns through its relationship with the interaction between efforts and rewards. We 
propose a multilevel PSC extended model of ERI whereby:

    Hypothesis 2: Organisational and individual level PSC will negatively affect work-
ers’ health via organisational and individual level ERI.     

 Little research on the ERI has explored the consequences of a poor imbalance 
between effort and rewards in the organisational context. The little that has been 
done has found that ERI predicts workers’ low job satisfaction (Calnan et al.  2000 ; 
de Jonge et al.  2000 ; van Vegchel et al.  2001 ), and low engagement (Kinnunen et al. 
 2008 ). Consistent with the health outcomes research, we expect that PSC will trig-
ger the working conditions that lead to the imbalance between efforts and rewards, 
and as such indirectly impact upon workers’ job satisfaction and engagement.

    Hypothesis 3: Organisational and individual level PSC will positively affect work-
ers levels of workplace engagement, and job satisfaction, via a negative relation-
ship with organisational and individual level ERI.     

 The current case study does not incorporate the individual-level component of 
the model, over-commitment, as it is an intrinsic risk factor, and as such not part of 
the working environment and was not measured by the AWB. Although it is impor-
tant to consider individual level factors, in this study we have a broader focus on 
organisational level factors and their impact on working environments.  

9.7     Effort-Reward Imbalance Interaction Term 

 A secondary aim of the study was to evaluate the interaction term showing the best 
explanatory power of the ERI model. The original conception of ERI in the paper 
by Siegrist ( 1996 ) recommended calculating the imbalance between the workers’ 
efforts and rewards using a ratio interaction term. However, van Vegchel et al. 
( 2005 ) bring into focus two other terms that could be considered when measuring 
the ERI; multiplicative and relative excess. The most commonly used interaction 
term, the ratio term (Effort/(Reward*correction factor)), refl ects the proportion of 
rewards received to match the efforts expended. The multiplicative term 
(Effort*Reward) implies that organizational rewards modify the effect of expended 
efforts. The third alternative interaction term, relative excess (Effort – Reward + 
constant), refers to a situation in which effort represents a standard by which rewards 
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are compared to. The larger the deviation of rewards from effort spent represents a 
greater stressful experience. Although the ratio term is more commonly imple-
mented in research, van Vegchel et al. ( 2005 ) found more support for the multiplica-
tive formulation in relation to adverse health outcomes. Our study continues this 
investigation into theoretical and methodological representations of the imbalance 
and focuses on four separate health variables; emotional exhaustion, psychological 
distress, depression, and general physical health, which have all found to be signifi -
cant outcomes of the ERI, using multilevel analysis with PSC at the organisational 
and individual level. In addition we investigate the impact of ERI in relation to 
workers’ job satisfaction and engagement.  

9.8     Method 

9.8.1     Participants and Procedure 

 Data were drawn from the national surveillance tool, the AWB, incorporating vari-
ous industries and occupations. Data were matched according to employer, allowing 
us to solely include organisations with at least four participants. This resulted in 119 
organisations and 850 participants. There were 319 male (1) and 531 females (2) 
with ages ranging from 18 to 76 (M = 47.31, SD = 10.66). The participants were 
located in six different states in Australia; Australian Capital Territory (ACT,  n  = 85), 
New South Wales (NSW,  n  = 134), Northern Territory (NT,  n  = 37), South Australia 
(SA,  n  = 269), Tasmania (TAS,  n  = 120), and Western Australia (WA,  n  = 205). 

 Participants were contacted using computer assisted telephone interviewing 
(CATI) via the Electronic White Pages. Potential participants were sent an introduc-
tory letter detailing the study as well as advising them they will be contacted via 
telephone. After the CATI, the data were weighted based on age, sex, number of 
phone numbers in the white pages, and number of members of the household. This 
assisted in establishing the representativeness of our sample.  

9.8.2     Measures 

 The measures used in the study were drawn from the scales in the Australian 
Workplace Barometer (AWB), developed at APC WHS, University of South 
Australia (Dollard et al.  2009 ). 

9.8.2.1     Effort 

 Effort was measured using the psychological demands sub-scale from the Job 
Content Questionnaire (JCQ) 2.0   www.jcqcenter.org    . This scale consisted of six 
items, such as “My job requires working very hard”. These items were measured on 
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a 4-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly agree). High 
scores on this scale corresponded with high levels of effort invested by the worker.  

9.8.2.2     Rewards 

 Organizational rewards were measured using the rewards sub-scale from the Effort 
Reward Imbalance questionnaire (Siegrist  1996 ). This scale consisted of four items, 
measured on a 4-point Likert scale ranging from 1 (strongly disagree) to 4 (strongly 
agree). Consistent with the effort scale, high scores represent higher levels of 
rewards received. An example of an item “Considering all my efforts and achieve-
ments, I receive the respect and prestige I deserve at work”.  

9.8.2.3     PSC 

 PSC was measured using the 12-item four factor Psychosocial Safety Climate scale 
(PSC-12; Hall et al.  2010 ). The four factors consisted of three items each. The four 
factors are (1) Management support and commitment towards stress prevention, an 
example item is “Senior management acts decisively when a concern of an employ-
ee’s psychological status is raised” (2) Management priority of worker wellbeing 
over productivity, an example item is “Senior management considers employee psy-
chological health to be as important as productivity” (3) Communication between 
all members of the organization, an example item is “There is good communication 
here about psychological safety issues which affect me” and (4) Participation and 
involvement of all members of the organization an example item is “Employees are 
encouraged to become involved in psychological safety matters”. All items were 
measured on a 5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly 
agree). High scores refl ected high levels of PSC within an organization.  

9.8.2.4     Emotional Exhaustion 

 Emotional Exhaustion was measured using the matching sub-scale of the Maslach 
Burnout Inventory (MBI; Schaufeli et al.  1996 ). An example of one of the fi ve items 
in the scale is “I feel emotionally drained from my work”. The items were measured 
on a 7-point Likert scale ranging from 1 (never) to 7 (always). High scores indicated 
high levels of emotional exhaustion.  

9.8.2.5     Depression 

 Depression levels were measured using the nine items from the Patient Health 
Questionnaire (PHQ-9; Spitzer et al.  1999 ). An example of one of the items is 
“During the last month, how often were you bothered by feeling down, depressed or 
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hopeless?” Items were measured on a 4-point Likert scale ranging from 1 (not at all) 
to 4 (nearly every day). High scores refl ected higher levels of depression.  

9.8.2.6     Psychological Distress 

 Psychological distress was measured using the Kessler 10 (K10; Kessler and 
Mroczek  1994 ), which consisted of ten items. An example item is “In the past 4 
weeks, about how often did you feel nervous?” Items were measured on a 5-point 
Likert scale ranging from 1 (none of the time) to 5 (all of the time). High scores on 
this scale indicated high levels of psychological distress.  

9.8.2.7     General Physical Health 

 General physical health was measured using the 12 items from the General Health 
Questionnaire (GHQ-12; Goldberg  1978 ). An example item is “Lost much sleep 
over worry”. These items were measured on a 4-point Likert scale ranging from 1 
(not at all) to 4 (much more than usual). High scores on this scale suggests poor 
general health.  

9.8.2.8     Engagement 

 The nine items from the Utrecht Work Engagement Scale – Shortened Version 
(UWES-9; Schaufeli et al.  2006 ) were used to measure workers’ engagement with 
their workplace. The scale consistent of three subscales each consisting of three 
items; vigour, dedication, and absorption. An example item of vigour is “At my 
work, I feel bursting with energy”, dedication “My job inspires me”, and absorption 
“I get carried away when I am working”. Items were measured on a 7-point Likert 
scale ranging from 1 (never) to 7 (every day). High scores on this scale suggest high 
levels of engagement in the workplace.  

9.8.2.9     Job Satisfaction 

 Job satisfaction was measured using the single global item from the Job Satisfaction 
scale (Warr et al.  1979 ); “Taking everything into consideration, how do you feel 
about your job as a whole?” The item was measured on a 7-point Likert scale rang-
ing from 1 (never) to 7 (everyday). A high score on this scale represented high job 
satisfaction.   
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9.8.3     Data Analysis 

 To test the hypothesis we used Hierarchical Linear Modelling (HLM) with the HLM 
7.0 software, and a Monte Carlo test to verify the mediation pathways. We used a 
two-level HLM model with the individual workers (N = 850) nested within organ-
isations (N = 119). We used Statistical Package for the Social Sciences (SPSS) v22, 
to create two data fi les to use in HLM. The Level 1 data fi le was at the individual 
level. The Level 2 data fi le was aggregated at the organisational level. Data were 
matched from the two fi les according to their organisation. 

 This contribution also aimed to test the three ERI interactions; ratio, multiplica-
tive and relative excess. The following calculations were used to create the interac-
tion terms. Ratio was calculated in accordance with the original conception of ERI 
by Siegrist ( 1996 ) (effort/(rewards*correction factor)). The correction factor (5/4) 
in this formula addresses the unequal numbers of items in the separate scales for 
effort and rewards. The second interaction term is multiplicative, and is based on the 
formula effort*rewards. To calculate the fi nal interaction term, relative excess, we 
used the formula |effort-rewards + constant|. The constant in this formula was set at 
1.5, consistent with the paper by van Vegchel et al. ( 2005 ). 

 To test PSC and ERI at the upper level, we aggregated the individual level scores 
by organisation. One-way ANOVAs showed signifi cant between group variance for 
PSC, F (118, 146.56) = 2.37,  p  < 0.001, ERI ratio, F (118, 171.95) = 1.61,  p  < 0.01, 
and ERI relative excess, F (118, 171.76) = 1.56,  p  < 0.01. No signifi cant between 
organisation variance was found for ERI multiplicative, F (118, 172.02) = 0.90, 
p = 0.73. The ICC scores for PSC, ERI ratio, and ERI relative excess were 0.04, 
0.03, and 0.05, respectively. Although these ICC scores are fairly low, the fact that 
PSC predicts between group variance in the ERI measures suggests there is a mul-
tilevel effect to be predicted. Also, we expect low ICC since we only have three 
members per organisation, and since this is a population based study we expect 
large heterogeneity between organisational members where they are drawn from 
multiple organisational sites, compared to study designs where organisational cli-
mate is assessed at one organisational site. 

 To test the hypotheses we fi rst assessed the relationship between the independent 
(PSC) and the mediator (ERI) terms (path a). Next we assessed the relationship 
between the dependent measure and the outcomes. Finally, in two steps, we assessed 
the mediator terms with the outcomes (health and organisational), and then added 
the dependent measure to the model (path b). We used the parameters from path a 
and b to determine the mediated effect using a Monte Carlo analysis.   
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9.9     Results 

9.9.1     Descriptive Statistics 

 Means, standard deviations, and correlations between the variables of interest are 
presented in Table  9.1 . At the individual level the correlation analysis reveals, as 
expected, signifi cant negative correlations between PSC and the ERI interaction 
terms (ratio, multiplicative, and relative excess), and between PSC and the partici-
pants health outcomes (emotional exhaustion, psychological distress, depression, 
and general health). The analysis also revealed as expected, signifi cant positive cor-
relations between PSC and workplace outcomes (engagement and satisfaction).

   All three ERI interaction terms, ratio, multiplicative, and relative excess, demon-
strated signifi cant correlations with all health outcomes. Only ratio and relative 
excess had signifi cant negative correlations with both work outcomes (engagement 
and satisfaction). ERI multiplicative only had a signifi cant correlation with satisfac-
tion. The correlation between ERI multiplicative and engagement was not 
signifi cant. 

 Age was signifi cantly associated with PSC, emotional exhaustion, psychological 
distress. In that, participants who were older had poorer PSC in their workplace, 
while also reporting better emotional exhaustion and psychological distress. In rela-
tion to gender, there were signifi cant associations with ERI ratio and relative excess, 
emotional exhaustion, psychological distress, and general health. The results indi-
cate that women had higher levels of ERI (ratio relative excess), and had poorer 
health outcomes, with higher levels of emotional exhaustion, psychological distress, 
and poor general health, compared to men.  

9.9.2     Hypothesis Testing 

 Using HLM as anticipated, we found PSC at the organisational or upper level 
(PSC UL ) and PSC at the individual or lower level (PSC LL ) were signifi cantly related 
to all three ERI interaction terms in expected ways (ratio, multiplicative, and rela-
tive excess; refer to Table  9.2 ). PSC at both levels simultaneously predicted lower 
levels of ERI; PSC at the organisational level accounted for signifi cant between-
group variance in ERI; PSC at the individual level accounted for signifi cant between-
person variance in ERI. Hypothesis 1 was supported.

   If PSC at the organisational level explains variance in lower level entities, strictly 
speaking the variance due to organisational factors is between-organisational vari-
ance. To test the mediation Hypothesis 2, we fi rst need to consider whether ERI can 
explain between- and within-group variance in the outcomes. We considered the 
effect of ERI at the organisational and individual level on the four health outcomes; 
emotional exhaustion, psychological distress, depression, and physical health, over 
and above the variance explained by efforts and rewards alone. It was found that 
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individual level ERI, ERI LL,  was positively associated with all four health outcomes 
for the interaction term, ratio (refer to Table  9.3 ). Although ERI UL  was related to 
psychological distress (step 1), with PSC in the model (step 2) this relationship dis-
sipated. For the interaction term multiplicative, ERI LL  was only negatively linked 
with psychological distress, however, with PSC in the model, was related to both 
psychological distress and depression (refer to Table  9.3 ). Finally, for relative excess, 
ERI LL  was positively associated with workers’ emotional exhaustion, psychological 
distress, and depression; for relative excess we saw only one example where ERI UL  
was positively linked with health, and it was physical rather than psychological (refer 
to Table  9.3 ). However, this relationship dissipated with PSC in the model (step 2). 
No signifi cant associations were found for ERI UL  on workers’ psychological and 
physical health. Therefore, these results provide good support for ERI interaction 
terms on workers’ psychological distress and physical health at the individual level. 

 It was proposed that ERI would mediate the negative association between PSC 
and workers’ health; emotional exhaustion, psychological distress, depression, and 
physical health. First, we checked for an association between PSC and the health 
outcomes. The results showed a negative association between  both  PSC UL  and 
PSC LL , and the four health outcomes (refer to Table  9.3 ). An interim observation is 
that as upper level phenomena, PSC is a stronger predictor of health outcomes com-
pared with ERI factors. 

 With regard to the interaction terms for ERI, ratio and relative excess, Table  9.3 , 
demonstrates that ERI LL,  with PSC LL  in the model, remained a predictor of the health 
outcomes emotional exhaustion, psychological distress, depression, and physical 
health. Specifi cally, ratio ERI LL  explained additional variance in the four health out-
comes, even with PSC LL  in the model. Multiplicative ERI LL  explained additional 
variance in relation to workers’ psychological distress and depression, above that 
explained by PSC LL . Finally, relative excess ERI LL  explained additional variance in 
workers’ emotional exhaustion, psychological distress, and depression, with PSC LL  
in the model. 

 Accepting the ratio term as the best representation of ERI to predict the psycho-
logical and physical outcomes, and referring to Table  9.5 , using the Monte Carlo 
method with 95 % confi dence interval we found that PSC LL  had a signifi cant indirect 
effect on the four health outcomes (emotional exhaustion, psychological distress, 
depression, and physical health). 

 At the upper level, the results indicate no signifi cant impact of ERI UL  onto the four 
health outcomes. However, there is a pattern whereby Effort UL  is positively related to 
workers’ emotional exhaustion, and physical health, after controlling for PSC UL  (refer 
to Table  9.3 ). However referring to the model using the best ERI representation for 
health outcomes, the ratio model, Effort UL  mediates the association between PSC UL  
and emotional exhaustion and physical health outcomes. Using the Monte Carlo 
method with 95 % confi dence interval we found that PSC UL  had a signifi cant indirect 
effect via Effort UL , on emotional exhaustion and physical health (refer to Table  9.5 ).

   As proposed by Hypothesis 3, we expected ERI would mediate the positive asso-
ciation between PSC and engagement and between PSC and satisfaction. To begin, 
we tested the association between PSC and the work outcomes. PSC LL  and PSC UL  
were positively associated with engagement and satisfaction (refer to Table  9.4 ). 

9 Psychosocial Safety Climate as a Multilevel Extension of ERI Theory: Evidence…
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      Table 9.4    HLM modelling: the association of effort, rewards, ERI, and PSC on workers’ 
engagement and satisfaction   

 Engagement  Satisfaction 

  γ   SE   t    γ   SE   t  

 PSC LL   0.32  0.03  10.40***  0.05  0.00  13.72*** 
 PSC UL   0.27  0.09  3.13**  0.05  0.01  5.99*** 

 Ratio  Step 1  Effort LL   −0.00  0.10  −0.01  −0.01  0.01  −0.65 
 Reward LL   1.30  0.37  3.52***  0.16  0.05  3.42*** 
 ERI LL   −1.55  2.69  −0.58  −0.83  0.34  −2.45** 
 Effort UL   0.07  0.36  0.21  0.02  0.04  0.44 
 Reward UL   2.93  1.32  2.22**  0.16  0.15  1.07 
 ERI UL   9.91  10.77  0.92  −0.81  1.18  −0.69 

 Step 2  PSC LL   0.27  0.04  7.62***  0.04  0.00  8.18*** 
 Effort LL   0.07  0.10  0.72  0.00  0.01  0.15 
 Reward LL   0.76  0.37  2.06*  0.10  0.05  2.06* 
 ERI LL   −0.70  2.63  −0.26  −0.73  0.33  −2.20* 
 PSC UL   0.27  0.10  2.68**  0.04  0.01  4.39*** 
 Effort UL   0.12  0.37  0.32  0.03  0.04  0.89 
 Reward UL   2.47  1.34  1.84*  0.07  0.14  0.51 
 ERI UL   12.01  11.21  1.07  −0.68  1.15  −0.59 

 Multiplicative  Step 1  Effort LL   −0.05  0.06  −0.94  −0.04  0.01  −5.12*** 
 Reward LL   1.43  0.19  7.60***  0.25  0.02  10.32*** 
 ERI LL   −0.00  0.02  −0.02  0.00  0.00  1.41 
 Effort UL   0.36  0.17  2.17*  −0.00  0.02  −0.25 
 Reward UL   1.80  0.55  3.28***  0.21  0.06  3.63*** 
 ERI UL   −0.09  0.08  −1.17  0.01  0.01  0.93 

 Step 2  PSC LL   0.27  0.03  7.68***  0.04  0.00  8.47*** 
 Effort LL   0.05  0.06  0.77  −0.02  0.01  −2.93** 
 Reward LL   0.83  0.20  4.12***  0.17  0.03  6.67*** 
 ERI LL   −0.01  0.02  −0.27  0.00  0.00  1.54 
 PSC UL   0.29  0.10  2.99**  0.04  0.01  4.37*** 
 Effort UL   0.48  0.17  2.93**  0.01  0.02  0.88 
 Reward UL   1.05  0.61  1.73*  0.12  0.06  1.99* 
 ERI UL   0.13  0.08  −1.68*  −0.00  0.01  −0.22 

 Relative excess  Step 1  Effort LL   −0.40  0.20  −1.95*  −0.01  0.03  −0.17 
 Reward LL   1.94  0.36  5.45***  0.21  0.05  4.42*** 
 ERI LL   0.36  0.20  1.75*  −0.03  0.03  −1.04 
 Effort UL   1.40  1.27  1.10  0.43  0.11  3.98*** 
 Reward UL   0.12  2.05  0.06  −0.44  0.19  −2.39** 
 ERI UL   −1.04  1.29  −0.81  −0.44  0.11  −4.00*** 

(continued)
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With regard to the interaction terms, ERI LL  ratio, with PSC LL  in the model, was sig-
nifi cantly related to satisfaction. For ERI LL  relative excess, ERI LL  is a predictor of 
the workplace outcomes, engagement and job satisfaction, with PSC LL  in the model. 
No signifi cant impact was found for ERI LL  multiplicative. 

 Relative excess ERI LL  was the best ERI formulation to predict workers’ engage-
ment and job satisfaction, with PSC LL  in the model. As can be seen in Table  9.5 , 
using the Monte Carlo method with 95 % confi dence interval we found that PSC LL  
had a signifi cant indirect effect on engagement and job satisfaction, via ERI LL . 

 No association was found for ERI UL  ratio and the two workplace outcomes, 
engagement and satisfaction (refer to Table  9.4 ). For the multiplicative interaction 
term, only ERI UL  was signifi cantly associated with the workplace outcome engage-
ment, but only when PSC UL  had been entered into the model (refer to Table  9.4 ). 
Relative excessive (ERI UL ), was negatively associated with satisfaction, above the 
variance explained by efforts and rewards at the upper level, and PSC (refer to Table 
 9.4 ). 

 At the upper level ERI UL  relative excess was the best representation of ERI to 
refl ect the expected relationships with work outcomes. Using the Monte Carlo 
method with 95 % confi dence interval however we found that the only PSC UL  had a 
signifi cant indirect effect on satisfaction via ERI UL  relative excess (refer to Table 
 9.5 ). There is some evidence that PSC at the organisational level, predicts between 
group variance in ERI that in turn relates to worker satisfaction. 

 In addition, we found that Rewards UL  also explained additional variance in work-
ers’ job satisfaction, via PSC UL . Using effects from the relative excess model (since 
this is likely the best measure for testing work outcomes) testing the mediation 
formally using the Monte Carlo method with 95 % confi dence interval showed that 
PSC UL  had a signifi cant indirect effect upon satisfaction via Rewards UL  (refer to 
Table  9.5 ).

Table 9.4 (continued)

 Engagement  Satisfaction 

  γ   SE   t    γ   SE   t  

 Step 2  PSC LL   0.27  0.04  7.09***  0.04  0.00  7.80*** 
 Effort LL   −0.35  0.18  −1.93*  0.02  0.02  1.10 
 Reward LL   1.41  0.34  4.16***  0.11  0.04  2.98** 
 ERI LL   0.41  0.19  2.18*  −0.05  0.02  −2.08* 
 PSC UL   0.26  0.10  2.59**  0.04  0.01  3.43*** 
 Effort UL   2.00  1.31  1.53  0.32  0.07  4.33*** 
 Reward UL   −1.30  2.10  −0.62  −0.34  0.13  −2.57** 
 ERI UL   −1.53  1.31  −1.17  −0.31  0.08  −4.02*** 

  *p < 0.05; **p < 0.01; ***p < 0.001 (one-tailed); N = 850 employees in 119 organisations  

9 Psychosocial Safety Climate as a Multilevel Extension of ERI Theory: Evidence…
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9.10          Discussion 

 This study used PSC theory to foreground and expand ERI theory in a multilevel 
way. Empirically, we found in an Australian context that ERI can be conceptualised 
at both the organisational and individual level. Moreover, the PSC construct pre-
ceded the interaction between efforts and rewards, the core component of the ERI 
model, which in turn infl uenced workers’ psychological and physical health, and 
outcomes in the workplace. That is, workplaces high in PSC facilitate environments 
that promote a healthy balance between efforts and rewards leading to better pro-
ductivity and health outcomes. Improving work related health outcomes is impor-
tant in Australia, as we are experiencing rising rates and costs associated with 
worker’s compensation claims for psychological and physical injuries. Therefore, 
the PSC extended ERI model can be implemented to evaluate work related stress 
issues in order to prevent and reduce associated detrimental health effects on work-
ers and injury compensation costs. 

 While prior investigations of the ERI model have mostly been outside Australia, 
this study demonstrates that the ERI model can add to the current understandings of 
work stress among Australian workers. For example, we found that Australian 
workers that invest high amounts of effort without receiving adequate rewards (high 
ERI) consequently report poor psychological, emotional and physical health prob-
lems, along with poor engagement and job satisfaction. Our fi ndings are consistent 
with Allisey et al. ( 2012 ) who reported that an imbalance between high efforts and 
low rewards, leads to high levels of psychological distress among Australian police 
offi cers. Our research extends that of Allisey et al. ( 2012 ), by fi nding, in a popula-
tion based study, a signifi cant impact of ERI among Australian workers from vari-
ous industries upon more than just psychological distress, but also emotional 
exhaustion, depression, general physical health, along with engagement and job 
satisfaction. Our fi ndings that effort-reward imbalance leads to workers’ psycho-
logical and physical health and workplace outcomes are also consistent with inter-
national research on the ERI model (Bakker et al.  2000 ; de Jonge et al.  2000 ; 
Kikuchi et al.  2010 ; Niedhammer et al.  2004 ; Weyers et al.  2006 ). As such, we have 
demonstrated that Australian workers share a similar experience to other cultures in 
relation to the process and impact associated with the ERI model. 

 An important addition from this study is that our research indicates we can 
understand the ERI model at the organisational level. This is signifi cant as it means 
poor ERI refl ects more than just an individual level problem; it refl ects an organisa-
tional problem to be tackled from a more macro level perspective. Consistent with 
Calnan et al. ( 2000 ), de Jonge et al. ( 2000 ), and Niedhammer et al. ( 2004 ) we dem-
onstrated that the interaction between efforts and rewards, at the individual level, is 
linked with workers’ health and workplace outcomes. However, we also found that 
poor ERI clustered at an organisational level, being the shared experience of 
demands and resources within an organisation, was associated with workers’ poor 
job satisfaction. The shared perceptions of ERI explained additional variance over 
and above the variance explained by ERI at the individual level on workplace 
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 outcomes. We also found that the separate components of ERI, efforts and rewards, 
clustered at the organisational level explained additional variance over individual 
efforts and rewards in relation to workers’ health and wellbeing, and workplace 
outcomes. Therefore, ERI theory conceptualised at the organisational level provides 
a unique contribution to the deterioration of workers’ health, and workplace out-
comes, separate to the infl uence of individual perceptions of ERI. As such, this 
research suggests a multilevel adaption to the ERI model is needed to capture a 
more accurate portrayal of the factors that infl uence worker health and wellbeing. 

 The multi-level approach is further illuminated by the results identifying PSC 
both at the individual and organisational level as a leading indicator of job-related 
demands and resources, whereby PSC predicts efforts and rewards, and the interac-
tion between efforts and rewards. Our fi ndings not only identifi ed the association 
from individual and organisational PSC to the various aspects of the ERI model; 
efforts, rewards, and the ERI interaction, we also identifi ed that PSC triggered the 
ERI model as can be seen in Figs.  9.1  and  9.2 . For instance, individually perceived 
PSC has a signifi cant relationship with psychological, emotional and physical health 
outcomes, and workplace outcomes, engagement and satisfaction via its relation-
ship with the interaction between efforts and rewards. 

 At the upper level PSC was related to ERI but because ERI was not related to 
health outcomes at the upper level, the direct effect of PSC on health could not be 
mediated by ERI. The direct PSC to health (emotional exhaustion, physical health) 
relationship was however partly mediated by effort alone. PSC was the only organ-
isational infl uence on psychological distress. For work outcomes, we found that 
PSC led to job satisfaction, partially, via rewards and ERI. As such, rewards appear 
to be an important explanatory mechanism at the upper level for satisfaction, much 
like effort for workers’ health. For engagement, infl uence at the upper level was 
only from PSC. 

 At the upper level separate and distinct pathways demonstrate a health erosion 
process for efforts (refer to Fig.  9.1 ) and a motivational process for rewards (refer to 
Fig.  9.2 ), consistent with the JD-R model framework (Demerouti et al.  2001 ). The 
results are also consistent with the PSC framework acting as an extension of the 
JD-R model (see Dollard and Bakker  2010 ) further adding to the evidence that PSC 
acts as a leading indicator of work stress models that explain the relationships 
between psychosocial factors, worker health and productivity outcomes. It should 
be noted that the direct effect between PSC and the outcome measures could be 
explained by other unmeasured demands (e.g. emotional demands) and resources 
(e.g. job control), and their combinations (e.g., Job Demand-Control model).

    Further, we have provided support for PSC being more than just a distal predictor 
of workers’ health and motivational outcomes, but also a proximal predictor of 
ERI. Moreover PSC provided additional explanatory power of workers outcomes 
above that of ERI. Both individually perceived and shared perceptions of PSC had 
a signifi cant impact upon workers’ psychological and emotional health (refer to Fig. 
 9.1 ). Moreover, PSC was able to explain additional variance in worker satisfaction, 
above that explained by organisational and individual, rewards and ERI, as can be 
seen in Fig.  9.2 , both at the organisational level and individual level. As such, 
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  Fig. 9.1    The PSC extended ERI model, investigating the pathway from PSC to physical and psy-
chological health outcomes via Efforts and ERI (ratio model)       

  Fig. 9.2    The PSC extended ERI model, investigating the pathway from PSC to workplace out-
comes via Rewards and ERI (relative excess model)       
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PSC is a strong predictor of workers’ motivational and health outcomes, with higher 
levels of PSC not only promoting lower organisational and individual efforts, and 
higher organisational and individual rewards, but also promoting higher job satis-
faction and better health outcomes for workers. These fi ndings demonstrate the 
importance of including PSC into the understanding of work related stress issues, 
due to its predictive capabilities for both working conditions, and workers’ health 
and organisational outcomes. 

 Prior research has solely explained the impact of PSC on working conditions 
either at the individual level or at the organisational level (Hall et al.  2013 ; Law 
et al.  2011 ) but until now had not tested the combined effect simultaneously. Our 
study extends the extant literature on PSC, by exploring individual and organisa-
tional PSC simultaneously, as well as exploring the impact PSC has upon the inter-
action between two types of working conditions, efforts and rewards. The research 
revealed that individual PSC explained additional variance over and above organisa-
tional PSC in relation to working conditions, efforts and rewards, and the interaction 
between efforts and rewards. Therefore, workers’ individual perceptions of how 
their senior management team performs in relation to PSC, as well as the shared 
perceptions surroundings the performance by senior management on PSC, sepa-
rately determine levels of demands placed on workers and the amount of resources 
that are provided in compensation, and the interaction between the workers’ efforts 
and rewards. As such, it is important to consider the impact of both individually 
perceived PSC, as well as the shared perceptions of organisational PSC. 

 Further, we demonstrated that the PSC extended ERI model at the organisational 
level. Specifi cally we found that high organisational PSC indirectly improved job 
satisfaction, via organisational levels of ERI. Thus PSC predicts priority towards pro-
moting a balance between efforts and rewards for workers at the organisational level. 
The results suggest that in high PSC organisations senior management will set rea-
sonable demands and promote the recognition of high effort with appropriate com-
pensatory rewards. Both organisational PSC and organisational ERI address the 
psychosocial health and safety of the workers. However, while organisational PSC 
addresses broad psychosocial health and safety concerns, organisational ERI is a 
facet specifi c climate directly related to overall expectations and attitudes towards 
setting demands and allocating resources. The results from this study indicate that 
starting with a broad focus on psychosocial health and safety concerns of the workers 
(PSC) will lead to a more balanced focus on the specifi c climate represented by ERI. 

 The results suggest that organisations with high PSC will promote an acceptable 
balance of organisational ERI. For example they would likely provide fi nancial and 
non-fi nancial rewards to their employees appropriate to the level of efforts invested 
by the workers. As such, workers would be given long-term contracts in contrast to 
short-term or casual contracts creating a sense of job security, which is an important 
reward within cultures like Australia that adhere to punitive welfare systems. In 
addition, organisations would pay above minimum wage to reward workers efforts 
and provide in-house promotions rather than hire outside the company, thus creating 
fi nancial and esteem rewards. Finally, over-time workers would be rewarded with 
non-fi nancial benefi ts, such as paid time off work in compensation for their high 
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effort investment. This new understanding of PSC extended ERI at the organisa-
tional level provides an important theoretical advance, as it adds a multilevel adap-
tion to the previously established individual level ERI model. 

 This research has also addressed an issue raised van Vegchel et al. ( 2005 ) regard-
ing how ERI interaction terms should be calculated for workplace stress models. 
The results by van Vegchel et al. ( 2005 ) demonstrated more support for the multi-
plicative term in contrast to the widely used ratio term for the ERI model. They 
found that both the ratio and relative excess terms had no signifi cant impact upon 
the various health and occupational outcomes. In contrast, we found few signifi cant 
associations with ERI multiplicative and the various health outcomes that are gener-
ally well-known for their association with the ERI model. Instead, we found that 
ratio was the best predictor of workers’ health outcomes, and relative excess was the 
best predictor of organisational outcomes. This difference in fi ndings could be a 
result of several factors. For instance the sample from van Vegchel et al. ( 2005 ) was 
comprised of workers from the Netherlands compared to workers from Australia as 
in our study. As previously noted, Australia has a punitive welfare system making 
workers livelihood reliant upon having a job, in contrast to the Netherlands where 
their welfare system provides more support and fl exibility to their citizens. This dif-
ference is important as it could affect how workers value and/or perceive rewards. 
In addition, van Vegchel et al. ( 2005 ) only investigated one industry (nursing home 
workers), while we looked at workers from at least 16 different industries. Finally, 
in our study we used the psychological demands scale, also referred to as workload, 
from the JCQ 2.0 scale, while van Vegchel et al. ( 2005 ) used the ERI scale to mea-
sure efforts. These variances could have affected the way workers react to the efforts 
and rewards, causing the difference in results between the fi ndings from van Vegchel 
et al. ( 2005 ) and our study. Therefore, we would suggest that it is important to con-
sider all three interaction terms, ratio, multiplicative, and relative excess, when 
using the ERI model to analyse workplace stress and its associated impacts. 

9.10.1     Limitations 

 This research was only cross-sectional, and as such we are unable to make causal 
claims. However, prior longitudinal research has demonstrated that PSC infl uences 
task level risk factors, such as demands (i.e., effort) as proposed in the ERI model 
(Dollard and Bakker  2010 ) and various resources (Dollard and Bakker  2010 ; Dollard 
et al.  2012 ). In addition prior research has found that ERI affects employee health 
outcomes (Niedhammer et al.  2004 ). Therefore, we have theoretical support for our 
supposition that PSC infl uences the ERI model, which in turn affects employees’ 
health and organisational outcomes. Some of the problems associated with self-
report research such as common method effects that prevail in cross- sectional 
research as accounted for in many respects in between-groups analysis. However, 
future research should endeavour to use longitudinal data to test the PSC extended 
ERI model in an Australian context to tease out causal and reciprocal effects.  
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9.10.2     Conclusion 

 This chapter has fi lled some very important gaps in the research on the ERI model. 
We have provided further evidence that the ERI model can be applied within an 
Australian population to understand employee health and organisational outcomes. 
This is important, as this model refl ects important issues in Australia regarding poor 
working conditions that are impacting upon productivity and employee health out-
comes including the rising costs of work-related injury compensation claims. In 
addition, we have added an organisational component to the current conceptualisa-
tion of ERI in that worker wellbeing outcomes are infl uenced by perceptions of 
efforts and rewards at the individual and organisational levels. Therefore, future 
research should consider both a multi-level approach to better understand employee 
health and wellbeing, and organisational outcome. We also extended ERI theory 
adding PSC to the model where by PSC acts as a leading indicator of efforts and 
rewards suggesting management values and philosophy of worker health underpin-
ning PSC levels in an organisation, are a signifi cant infl uence on the determination 
of demands placed on workers and allocation of resources. This is an important 
contribution, as it refl ects a shift away from task level and individual level psycho-
social risk factors towards organisational level factors in understanding workplace 
stress. Combined approaches towards psychosocial risk prevention and interven-
tions will therefore likely yield more positive health and work benefi ts. Our research 
demonstrates that researches and practitioners need to include both individual and 
organisational measures, and utilise the extended ERI by incorporating PSC to 
achieve a more comprehensive approach towards understanding factors infl uencing 
health and productivity outcomes in the workplace.      
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    Chapter 10   
 Working Conditions and Health in China: 
Evidence on the ERI Model                     

     Jian     Li    

10.1          Economic Globalization, Working Conditions, 
Population Health in China 

 Globalization has a double effect on health. On one hand, absolute economic growth 
has been shown to improve the health of people (Cornia  2001 ); on the other hand, 
fl exible market and enlarged social inequalities adversely affect the health of work-
ing populations (Kawachi  2008 ). China is a typical case illustrating this 
ambivalence. 

 As the largest developing country in the world, China has a population exceeding 
1.3 billion, and the employed population in China exceeds 0.7 billion, accounting 
for more than one tenth of the world’s population. The dramatic economic change 
occurring over the last 30 years in China is probably unprecedented in human his-
tory. As an illustration, for a longer period of years, there has been an exceptional 
annual GDP growth of about 8 %. This profound, rapid transition has had, and con-
tinues to have, substantial impact on many aspects of employment and people’s 
wellbeing, in particular on occupational health. There is no doubt that physical 
working conditions and general health of the Chinese population (such as longer life 
expectancy and lower mortality) have been greatly improved (Zhang et al.  2010 ; 
Wang and Li  2014 ). However, as will be documented below, signifi cant work- 
related health risks continue to defi ne challenges to occupational public health. 
Moreover, in a broader perspective, international comparative data indicate that, 
while absolute income levels improved, income inequality has been growing. This 
is the case in several rapidly developing countries (Mújica et al.  2014 ; Ravallion 
 2014 ), and clearly in China as well (Gao et al.  2002 ). Accordingly, growing income 
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inequality exerts adverse effects on health and wellbeing, not surprisingly, in these 
lower-income countries (Jorm and Ryan  2014 ). 

 International research indicates that rapid socioeconomic change results in an 
increase of stress-related mental disorders (Kopp et al.  2007 ; Bobak and Marmot 
 2009 ). According to epidemiologic surveys conducted in China over the last fi ve 
decades (1960–2010) the lifetime prevalence of any mental disorder increased from 
an initial very low level (overall no more than 3.3 %) to a level as high as 21.9 %. 
This change is mainly due to an increase in depression and anxiety disorders (Guo 
et al.  2011 ). Additional data support this trend as 20 % of working people were 
found to suffer from mental disorders according a recent report (Zhang et al.  2010 ), 
and as a large-scale survey in China showed that 36.8 % of adults were severely 
stressed (Yang et al.  2012 ). This latter result is supported with an earlier fi nding 
from our own research where 32.4 % of all participating working persons reported a 
high or very high level of stressful work (Li and Jin  2007 ). 

 Based on the offi cial statistics of China (see Table  10.1 ), we clearly see an 
upward trend of absolute income, with a fi ve-time increase since 2001. However, 
taking a closer look, individual wealth remains almost unchanged, as indicated by 
the stable Engel coeffi cient (i.e. the proportion of income spent on food), and 

   Table 10.1    Work and employment-related statistics in China   

 2001  2003  2005  2007  2009  2011  2013 

 Total population 
(×10,000) 

 127,627  129,227  130,756  132,129  133,450  134,735  136,272 

 Employed 
population 
(×10,000) 

 72,797  73,736  74,647  75,321  75,828  76,420  76,977 

 Gross domestic 
product (GDP) 
growth (%) 

 8.3  10.0  11.3  14.2  9.2  9.3  7.7 

 Health expenditure 
(% of GDP) 

 4.6  4.8  4.7  4.4  5.2  5.2  5.6 

 Weekly working 
hours in urban 
areas 

 44.9  45.4  47.8  45.5  44.7  46.2  46.6 

 Registered 
unemployment rate 
in urban areas (%) 

 3.6  4.3  4.2  4.0  4.3  4.1  4.1 

 Annual salary in 
urban areas (Yuan) 

 10,834  13,969  18,200  24,721  32,244  41,799  51,483 

 Engel coeffi cient in 
urban areas (%) 

 38.2  37.1  36.7  36.3  36.5  36.3  35.0 

 Ratio of average 
income between the 
richest 20 % and 
the poorest 20 % in 
urban areas 

 3.8  5.3  5.7  5.5  5.6  5.4  4.9 

  Data source: China Statistical Yearbook 2014; China Labor Statistical Yearbooks 2002–2014  
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income inequality (assessed as the ratio between the richest 20 % and the poorest 
20 %) has been growing. It is remarkable to note that Chinese people have the lon-
gest working hours worldwide, and that this trend continues to increase. At the same 
time, the registered unemployment rate is also getting higher.

   Turning to the population health in China (see Table  10.2 ), crude offi cial statisti-
cal data report an increase in prevalence rates of several diseases (including chronic 
diseases) since the year 1998, and accordingly an increase in health expenditures. 
Data also point to a substantial reduction in sickness absenteeism from work. If 
further substantiated this latter trend might result in increased sickness presenteeism 
and its adverse effects, mainly due to fears of salary reduction or even job loss.

   It is thus important to link the recent socioeconomic and occupational develop-
ments in this country with working people’s health. In this context, the application 
of the effort-reward imbalance (ERI) model (Siegrist  1996 ) seems promising as this 
model focuses on health-adverse effects of heavy psychosocial work pressure in 
combination with threats to core work-related rewards, including job security, fair 
wages, and promotion prospects. In addition, China offers a special case of demon-
strating a rapid transition from a state-planning-oriented economy to a market- 
driven economy with high fl exibility and mobility, fi xed contracts and increased job 
insecurity.  

10.2     Evidence of ERI at Work and Health in China 

10.2.1     Measurement of ERI: The Chinese Version 

 Interest in applying the ERI questionnaire in Chinese workers started briefl y after 
the year 2000. Meanwhile, the standard version and the short version of the ERI 
questionnaire have been validated in China. The fi rst validation study of the stan-
dard version was conducted among female factory workers (Xu et al.  2004 ), another 
independent validation study of the standard version was reported shortly thereafter 

   Table 10.2    Prevalence rates of diseases (1/1000)   

 1998  2003  2008 

 All diseases during the past 2 weeks 
   Among total population  149.8  143.0  188.6 
   Among employed population  136.9  144.7  167.9 
   Sickness absence days from work per 1,000 employees  308  194  90 
 Selected chronic diseases 
   Hypertension  15.8  26.2  54.9 
   Diabetes  3.2  5.6  10.7 
   Heart diseases  14.2  14.3  17.6 
   Cerebrovascular diseases  5.9  6.6  9.7 

  Data source: China Health Statistical Yearbook 2013  
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among both male and female healthcare workers (Li et al.  2005 ). These two pio-
neering studies provided the initial evidence that the ERI questionnaire is applicable 
to Chinese working population, with satisfactory reliability and validity. Later on, 
the psychometric properties of the short version were also assessed in a large sam-
ple of a general working population (Li et al.  2012 ) (for details, please see Chap.   2    ).  

10.2.2     An Overview of Research Findings 

 In order to summarize the fi ndings of effort-reward imbalance at work and health, a 
literature search was conducted, using the following criteria: (1) time of publica-
tion: January 2004–August 2015; (2) peer-reviewed article with original data; (3) 
English literature by MEDLINE (Medical Literature Analysis and Retrieval System 
Online) and Chinese literature by CAJD (China Academic Journal Network 
Publishing Database); (4) medical subject headings and key words: effort-reward 
imbalance or over-commitment. 

 Thirty-two records were identifi ed for English publications, and they were all 
included in this chapter. One hundred sixty-seven records were identifi ed for 
Chinese publications. After careful review, nine Chinese papers with adequate 
research quality and special research focus were included in this chapter, in addition 
to the English publications. In total, this overview is based on 41 papers. Among 
them, a majority applied a cross-sectional design, while three reports were based on 
a case-control design (Xu et al.  2009 ,  2010b ,  2011b ; Ling et al.  2010 ; Yu et al. 
 2010b ), and two publications resulted from prospective cohort studies (Li et al. 
 2013 ; Loerbroks et al.  2015 ). The study populations included various occupations, 
such as healthcare workers, teachers, railways workers, correctional offi cers, coal 
miners, power plant workers, etc. All the associations were examined by multivari-
able regression models adjusted for relevant covariates (see Table  10.3 ).

    Mental Health     Fifteen papers reported cross-sectional associations between effort- 
reward imbalance at work and mental disorders, mainly depressive symptoms and 
burnout. These studies showed that ER-ratio was associated with 1.7–3.3 times 
higher odds of mental disorders, while over-commitment was associated with 1.6–
3.2 times higher odds of mental disorders.  

  Cardiovascular Diseases     In the fi rst respective study in China, Liying Xu et al. 
( 2004 ) found that ER-ratio was associated with a small, but signifi cant increase of 
3.0 mmHg in systolic blood pressure among working women. Moreover, a com-
bined effect of work stress and family stress resulted in a blood pressure increase 
that was twice as high. A different research team led by Weixian Xu at Peking 
University provided a series of reports on work stress and cardiovascular risk based 
on two studies, a case-control study of patients with coronary heart disease and 
controls, and a study of several hundred men and women free from distinct cardio-
vascular or metabolic disorders. In the case-control study Xu et al. ( 2009 ,  2010b , 
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 2011b ) observed that all single components of the ERI model were signifi cantly 
associated with coronary heart disease (odds ratios ranged 2.0–2.8), and the ratio 
between effort and reward was associated with a 2.5-time elevated odds of coronary 
heart disease. Moreover, the interaction term of the ER-ratio with over-commitment 
resulted in a higher risk estimation (odds ratio = 5.5), indicating a potentially syner-
gistic effect. In the study of men and women who were free from manifest cardio-
vascular or metabolic disorders, associations of ER-ratio and over-commitment 
with a variety of clinical risk factors were observed ( 2010a ,  2011a ,  2012a ,  b ,  2013 , 
 2015 ). As indicated in Table  10.3 , this was the case for carotid intima-media thick-
ness, dyslipidemia, glycosylated hemoglobin, fi brinogen, hypertension, and high- 
sensitivity C-reactive protein. Notably, a prospective study of a several hundred 
staff members of a university in Kunming City with 2-year follow-up data indicated 
that high ER-ratio was associated with a 20 % excess risk of developing an incident 
metabolic syndrome (Loerbroks et al.  2015 ).  

  Musculoskeletal Disorders     Two cross-sectional studies focused on musculoskele-
tal disorders (Wu et al.  2008 ; Yu et al.  2013a ). The results indicated that ER-ratio 
was associated with 1.5–3.1 times higher odds of symptoms at different body sites, 
while the odds ratios by over-commitment were elevated in arrange from 1.2 to 1.4.  

  Reproductive Health     One cross-sectional study found that ER-ratio was associated 
with 1.2-time higher odds of menstrual disorders in working women (Zhou et al. 
 2010 ); while another case-control study indicated that ER-ratio might be a risk fac-
tor to missed abortion (odds ratio = 1.8) (Ling et al.  2010 ).  

  Health Functioning     Three studies examined the effects on health functioning 
(including physical health and mental health) (Li et al.  2006 ,  2012 ; Liu et al.  2015 ), 
indicating that ER-ratio was associated with 1.8–2.9 times higher odds of poor 
health functioning. Similar associations were observed for the intrinsic component 
of over-commitment (odds ratios 1.5–2.5).  

  Turnover and Work Ability     A cross-sectional study among school teachers found 
that ER-ratio was associated with a 2.3 times elevated odds of an intention to leave 
one’s profession (Loerbroks et al.  2014 ). Furthermore, a prospective study with 
1-year follow-up confi rmed this fi nding (odds ratio = 2.1) (Li et al.  2013 ). Finally, a 
recent cross-sectional study demonstrated striking associations between ER-ratio 
and work ability, with odds ratios of 5.1 for moderate work ability and 11.6 for poor 
work ability (Xu et al.  2014 ).  

  Biomarkers     A case-control study found a signifi cant interaction effect between 
ER-ratio and gene polymorphisms of β 2 -AR on hypertension (Yu et al.  2010b ). 
Three cross-sectional studies indicated that either the reward component or the 
ER-ratio were associated with selected endocrine-immune system-related indica-
tors (plasma interleukin-6, salivary lysozyme, hair cortisol) (Yu et al.  2008a ,  2010a ; 
Qi et al.  2014 ).  
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  Intervention Study     Importantly, one intervention study applying a randomized trial 
should be mentioned that conducted a 6-month intervention aiming at reducing 
employees’ stress by implementing organizational level-changes of the work envi-
ronment and by offering individual level-stress management training (Wu et al. 
 2012 ). Findings of this trial demonstrated signifi cant improvements of the reward 
and over-commitment components of the ERI model as well as a signifi cant decrease 
of burnout and depressive symptoms at the end of the intervention.  

 Taken together, research evidence from China using the effort-reward imbalance 
questionnaire as a measure of stressful work supports the validity of this approach 
in a different cultural and socioeconomic context. It is of interest to note that single 
scales as well as their theoretically justifi ed combinations exerted the observed 
effects. However, a note of caution is needed as the majority of results are based on 
cross-sectional studies, as authors sometimes used the same dataset for different 
publications with different health indicators, and as publication bias is likely, given 
a majority of signifi cant fi ndings.  

10.2.3     Comparing ERI with Other Work Stress Models 

 In China, as in other countries, work stress has been studied using different mea-
surement instruments that are based on complementary theoretical concepts. Two 
such concepts are particularly prominent, the Demand-Control-Support (DCS) 
model and the Organizational Justice (OJ) model. The DCS model claims that 
stress-related ill health results from the combined effect of high job demand and low 
job control, while social support at work may buffer adverse effects of job strain on 
health (Karasek and Theorell  1990 ). The OJ model focuses on employees’ percep-
tions of fairness in the workplace, generally including procedural justice and inter-
actional justice (Colquitt et al.  2001 ). Both models were widely tested in modern 
Western countries (Kivimäki and Kawachi  2015 ; Theorell et al.  2015 ; Kraatz et al. 
 2013 ; Elovainio et al.  2010 ; Ndjaboué et al.  2012 ). Therefore, it was of interest to 
apply them in the Chinese context as well (Li et al.  2004 ; Loerbroks et al.  2014 ), and 
to compare their explanatory contribution with the one provided by the ERI model. 

 Results so far show that effects on health in general are more pronounced in case 
of ERI than in the remaining cases, after respective mutual adjustment (Li et al. 
 2006 ,  2013 ; Ling et al.  2010 ; Xie et al.  2011 ; Xu et al.  2011b ; Gao et al.  2012a ,  b ; 
Yu et al.  2013a ; Wu et al.  2013 ,  2014 ; Wang et al.  2014 ,  2015 ; Loerbroks et al. 
 2014 ). It is unclear how to interpret this fi nding as the effect sizes of the three 
complementary models are usually well comparable in studies conducted in Western 
societies. Of course, methodological effects cannot be ruled out, but it is tempting 
to suggest a more substantial interpretation. 

  Interpretation : Here, I propose an explanation using a well-accepted theory, 
Maslow’s hierarchy of human needs (Maslow  1943 ). The hierarchy of needs is con-
ceptualized as a pyramid with the largest, most fundamental and material human 
needs of self-preservation at the bottom and the more highly developed psychologi-
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cal needs of personal self-development at the top. According to Maslow, basic need 
satisfaction precedes the meeting of needs located at higher levels. Although 
debated, Maslow’s hierarchy was widely acknowledged, and its fundamental notion 
seems to match a universal human condition (Su et al.  2013 ). 

 Assuming that reducing a high level of stressful work, and even more so promot-
ing health-conducing favorable work may meet basic human needs one can com-
pare the three work stress models with regard to their capability of need fulfi llment. 
It is obvious that the DCS and OJ models focus on need satisfaction at higher, rather 
cognitive and emotional than material levels, such as personal control, autonomy, 
fairness, and social support. In contrast, as depicted in Fig.  10.1 , the ERI model, and 
in particular its central component of reward, covers a broader range of needs to be 
met, including the more basic motivations of security of one’s occupational status 
and fi nancial survival. In modern Western welfare states, these basic needs are 
addressed by specifi c social welfare regulations and labor market policies. Although 
threats to one’s job security are now of growing concern (see Chap.   1     in this book) 
several reports indicate that adverse health effects of stressful, precarious work out-
match the effects attributable to job loss in these countries (Grzywacz and Dooley 
 2003 ; Lindström  2005 ; Butterworth et al.  2010 ,  2013 ). Hence, the more basic needs 
related to employment status and security did not receive primary attention in the 
general awareness and they were not considered as a core concern by the DCS and 
OJ models. However, in the ERI model, these aspects are included. Here, it is sug-
gested that these latter aspects addressing threats to basic needs matter much more 
in a rapidly developing country like China, where respective protective social and 
labor market policies are only poorly developed (Li et al.  2008 ). This may be the 
reason why low reward and related high cost/low gain conditions at work are more 
strongly associated with negative health among Chinese workers than is the case 
with regard to the components of the DCS or OJ models. There is some preliminary 
evidence in support of this hypothesis from an earlier study conducted in China. 
Using Maslow’s need concept as an interpretation Xie found a signifi cant associa-
tion of job control with mental health among more qualifi ed white-collar workers, 
but not among blue-collar workers employed in more precarious conditions (Xie 
 1996 ).

  Fig. 10.1    Comparing Maslow’s hierarchy of human needs with the reward components of 
Siegrist’s ERI model       
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10.3         Conclusions and Future Directions 

 This chapter provides a summary of recent developments of working and employ-
ment conditions in China in times of economic globalization, and it emphasizes the 
promise of the ERI model in explaining associations of stressful work with adverse 
health in this context. Importantly, as this model addresses basic concerns of occu-
pational wellbeing, such as threats to the continuity of one’s social status and fi nan-
cial security in addition to relevant cognitive and emotional needs, it may be 
particularly well suited to capture aspects that signifi cantly contribute to the burden 
of work-related diseases in this country. 

 Despite these merits, future research using this model should address the follow-
ing suggestions. First, there is still a substantial lack of established, well functioning 
national surveillance systems of harmful psychosocial risk factors at work in China 
(Dollard et al.  2007 ). The few regional surveys conducted by scientists so far do not 
adequately refl ect the general working and employment conditions across the whole 
of the country. Thus, implementing surveillance tools and analyzing respective data 
would be an important future task. Second, the quality of evidence of research on 
work stress and health needs to be improved. In particular, cohort studies and inter-
vention trials should supplement the available knowledge that is mainly based on 
cross-sectional investigations. Third, large and rapid mobility processes of migrant 
workers from rural areas to urban agglomerations are currently taking place. These 
populations are usually poorly qualifi ed and are forced into precarious, often dan-
gerous jobs with cumulative physical, chemical, biological and psychosocial haz-
ards at work. Research should pay more attention to these high risk groups, 
addressing the health impact of cumulative adversity (Mou et al.  2013 ). Finally, 
China is facing the challenges of a rapidly ageing society. According to census data 
from 2010, about 119 million people aged 65 and older are living in this country. 
Obviously, future research should address the special problems of an ageing work-
force and the role of stressful work among older workers (Zhao et al.  2014 ). Clearly, 
a more comprehensive research approach might produce additional insights that 
need to be disseminated to policy makers with an intention to result in sizeable 
improvements of current working and employment conditions in China.     
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    Chapter 11   
 Working Conditions and Effort-Reward 
Imbalance in Latin America                     

     Viviola     Gómez Ortiz      and     Arturo     Juárez-García    

11.1          Introduction 

 According to the World Health Organization ( 2007 ), both globalization and recent 
changes in the nature of work are probably worsening work related stress issues in 
Latin America. When this WHO document was published in 2007, very few studies 
on work stress in Latin-American countries had been carried out and no mandatory 
rules or risk standards had been implemented to promote good practices at the 
workplace against psychosocial risk exposure. However, a recent study showed that 
occupational health and safety priorities in the region have changed during the last 
decade pointing to the need to monitor psychosocial hazards and to address work- 
related stress, violence, harassment, unhealthy behaviors, and other workplace haz-
ards (Kortume and Leka  2014 ). 

 The Pan American Health Organization ( 2015 ) asserts that the labor force in the 
Americas is made up of 484 million people, almost half of the total population. The 
organization also affi rms that Latin America and the Caribbean contribute 62.3 % of 
the labor force in the region, equivalent to more than 300 million people many of 
them “exposed to dangerous work conditions ranging from exposure to chemical 
agents, to physical and biological dangers, ergonomic and psychological stressors, 
and unsafe conditions” (pp. 1). 

 In the context of economic globalization, Effort-Reward Imbalance (ERI) at 
work has been used as an indicator of psychosocial work-related stress in many 
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countries around the world. Research using the ERI model and questionnaire in 
Latin America could help us understand how economic globalization and the chang-
ing working conditions are affecting workers’ health in this part of the world. It 
could also help clarify whether economic, social and cultural characteristics of the 
region modify the impact of ERI on occupational health. 

 To contextualize the description and analysis of studies undertaken in Latin 
America that look into some health conditions and their relationship to ERI, this 
chapter fi rst introduces a brief description of the work conditions to which workers 
in this subcontinent have been subject to over the last 8–10 years. We have consid-
ered it pertinent to highlight data that may serve as indirect indicators of effort and 
rewards. In addition, we consider it is interesting to offer a brief overview of health 
conditions in the sub region in order to allow readers to observe how such condi-
tions are beginning to acquire a similar pattern to the one observed in developed 
countries, whereby chronic and stress-related diseases have been documented and 
how they are becoming increasingly associated with morbidity and mortality in the 
working-age population. 

 According to the above, the goals of this chapter are to:

    (a)    Provide a short general characterization of the labor market and working condi-
tions in Latin America (in particular those related to the concepts of effort and 
reward), of existing legislation and regulations associated with psychosocial 
risk and stress, supplemented by some core data on health and wellbeing of 
people of working age.   

   (b)    Undertake a systematic review and characterization of the studies published 
with samples from Latin America, which have assessed work stress using the 
ERI model. In addition to describing the prevalence of ERI as reported in the 
papers, and its association with the health of Latin American workers, in this 
chapter we undertake a critical analysis of published studies in order to identify 
their strengths and weaknesses, and offer suggestions for future research on the 
topic, in particular as far as based on the Effort-Reward Imbalance model.      

11.2     Working Conditions and Employment in Latin America 

 Even though the information on the particular working conditions in this region is 
scarce, its link to the economic situation offers an approach to understanding such 
conditions. In this sense, the history of the changes of economic indicators in Latin 
America (rises and falls) is becoming increasingly similar to the patterns seen in the 
global economy. This is due to the fusion of the global fi nancial markets and grow-
ing globalization in general, even though it is clear that indicators of economic 
growth have been lower than those of industrialized economies, especially since the 
1980s. Weller ( 2011 ) mentions that during the fi rst decade of 2000 and especially 
between 2003 and 2004 strong economic growth was reported that seemed to ben-
efi t the region, opening a path to a more favorable context for job creation and better 
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job quality, at the same time as it tried to re-regulate the labor market. However, the 
fi nancial crisis of 2008–2009 interrupted this process of improvement, causing a 
decline in the indicators, whereby some of them, such as the unemployment rate, 
went back to levels similar to those present in the 1990s. 

 Weller ( 2011 ) describes four types of employment exclusion in the region: dur-
ing the 1980s, exclusion from the labor market (e.g., lack of female incorporation) 
and from productive employment (lack of jobs in highly productive sectors) pre-
vails, thus increasing urban informal employment; beginning in the 1990s and up 
until now, exclusion from employment (e.g., typical unemployment) and from good 
quality employment (e.g., precarious work) has expanded. 

 In agreement with these ideas, a report from the International Labor Organization 
(ILO) in 2012 for the Latin American region (International Labor Organization 
 2012 ) concluded that despite the apparent economic growth, there are still impor-
tant shortcomings in available decent work as a result of precarious employment, 
including income insecurity, a decline in social protection, and high labor turnover. 
More recently, the report on work in Latin America and the Caribbean (International 
Labor Organization  2014 ) describes that the situation is marked by a deceleration of 
economic growth, where uncertainty and concern prevail. More vulnerable 
groups have worse working conditions. Indeed, the unemployment rate is 30 % 
higher for women, and youths aged between 15 and 24 face unemployment rates 
that are two to four times greater than those of adults. The urban unemployment rate 
reaches an annual average of 6.1 % for Latin America and the Caribbean, represent-
ing 15 million people unemployed, only counting urban areas. It is important to note 
that Guatemala, Panama and Brazil have the lowest unemployment rates, whereas 
the Bahamas, Jamaica and Belize have the highest, with no great changes over the 
past few years (Fig.  11.1 ).

   The report of the ILO ( 2014 ) recognizes that global crises affect this region in a 
particular manner, and that there are problems beyond that of unemployment. These 
problems include that of employment quality, when we consider that there are 130 
million people working in informal employment, which generally implies precari-
ous working conditions with no kind of social protection. As is well known, the 
average rate of informal workers in the whole region is of 47.7 %, although there 
seem to be substantial differences between countries. For example, countries such 
as Honduras, Bolivia or Peru approach a 70 % rate, whereas Chile, Venezuela and 
Argentina have between 40 % and 50 %: all highly alarming rates (International 
Labor Organization  2012 ). 

 In the report about Decent Work in the Americas (ILO  2006 ), the ILO points out 
that the labor market structure in Latin America is typically fragmented. For exam-
ple, almost a third of the total labor market is found in the rural areas, whereas 50 % 
of the total is taken up by independent and domestic workers, unpaid family work-
ers, or salaried workers in micro companies (with up to fi ve staff) who tend to rep-
resent the greatest concentration of poverty, informality and the lack of decent 
work. 

 On the other hand, although informal work seems to be a particular factor of 
precariousness that characterizes the labor force in Latin America, formal work also 

11 Working Conditions and Effort-Reward Imbalance in Latin America



238

has a number of very particular characteristics if we analyze the productive models 
and work organization systems typical to the region. For example, whereas devel-
oped countries have gradually abandoned the inherent forms of deeply entrenched 
hierarchical and rigid division of labor, known as Taylorism, and mass production 
has been transformed by means of automation and technological and communica-
tions advances into hugely fl exible models of labor known as Toyotism, Total 
Quality Management, etc., in Latin America work organization systems continue to 
follow the old style Taylorist-Fordist tradition. They do, however, coexist with prac-
tices pertaining to labor fl exibility and Toyotism models of the developed world 
which cannot fully materialize due to the technological lag in Latin America. This 
fosters types of particular mixed productive experiences that determine employ-
ment quality in the region (Rodríguez and Mendoza  2007 ), a combination that also 
establishes a mixture of stressful demands within each system, leading to psychoso-
cial exposures that may be unique to Latin America and require further study. 

 Evidently, the employment quality indicators link up directly to the concepts 
pertaining to the effort/reward model, and are refl ected in issues such as work over-
time, long work hours, salaries, and job insecurity, among others. There are some 
data available that provide a complementary picture of such working conditions in 
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  Fig. 11.1    Percentage of urban unemployment in Latin American countries between January 2013 
and September 2014 (Source: ILO  2014 )       
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Latin American countries. For example, according to data from the Organization for 
Economic Cooperation and Development ( 2015 ), the three Latin American coun-
tries that are members of this organization have the longest working days of all. 
Mexico, in fi rst place with 2228 h; Costa Rica in second place, with 2216 h; and 
Chile in fourth place, with 1990 h, whereas respective numbers in Western modern 
economies are substantially lower (e.g. USA 1789, Japan 1729, Sweden 1609, or 
Germany 1371 h). Similarly, a global survey on the percentage of workers that work 
overtime shows Peru as top of the list, with more than 50 % of its labor force work-
ing 48 h of overtime a week, whereas Argentina and Mexico present around 30 % 
(International Labor Organization  2007 ). 

 The above demonstrates not only that it is no longer the Asians that work the 
longest hours (please note that not all Latin American countries are included in the 
OECD’s comparative studies), but also that globalization has encouraged developed 
countries to export work processes with particular demands to Latin America. For 
example, since 2010, Mexico occupies fi rst place in terms of average hours worked 
per year, at the same time as the Mexican government highlights a signifi cant eco-
nomic growth in the industry (Expansión  2013 ). 

 With respect to wages, the trend is exactly the opposite of that for hours worked. 
The comparative study of salaries in countries that have been members of the OECD 
since 2013 shows that Mexico and Chile pay the lowest hourly rate (OECD  2015 ). 
As for 2013 hourly minimal wages in US Dollars are 0.62 and 2.32 respectively, 
compared e.g. to 3.02 in Turkey, 4.93 in Spain or up to 15.61 in Australia. This trend 
has come about in recent years and is consistent with other international surveys in 
which more Latin American countries take part. For example, a global salaries sur-
vey (adjusted by parity and purchasing power) applied by the International Labor 
Organization in 72 countries, shows that a number of Latin American countries, in 
particular Argentina, Chile, Brazil, Colombia and Mexico, pay wages that are 
located far below the median of the distribution of average global wage across the 
countries which is 1480 US Dollars per month (BBC  2012 ). 

 As for fundamental labor rights in Latin America, there are huge uncovered gaps 
in terms of freedom of union association and collective negotiation, forced labor, 
child labor and discrimination. For example, the region is host, according to the 
ILO, to 5.7 % of the global cases of complaint over freedom of union association, 
29 % of the cases regarding layoffs against freedom of union association, 10 % of 
forced labor, 5.1 % of global child labor, and higher rates of gender or ethnic dis-
crimination (ILO  2006 ). 

 Finally, although the global numbers of work accidents have diminished in gen-
eral, there are only two exceptions: China and Latin America, where the number of 
fatal work accidents increased between 1998 and 2001. Workers with less protec-
tion tend to work in micro-enterprises, the informal economy and sectors such as 
agriculture, fi shing, mining and construction (ILO  2006 ). In 2006 7.6 million work 
accidents were reported in the region, representing an area of opportunity for 
improvement with regards to working conditions in Latin America and the Caribbean 
(see Fig.  11.2 ).
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   In accordance with the above, the conclusions of a report recently published by 
the Organizacion Panamericana de la Salud-OPS (Pan American Health 
Organization-PAHO) point out that the conditions of employment (salary, unem-
ployment, social protection, among others) and work (dangers and risks in the 
workplace)—both considered social determinants of health—have been trans-
formed over the past 15 years due to the changes that have taken place in the world 
of work, increasing the multiple inequities in terms of workers’ health in Latin 
America (Organización Panamericana de la Salud [OPS],  2013 ).  

11.3     Progress in Legislation for Psychosocial Risk and Stress 
in Latin America 

 Despite the aforementioned areas of opportunity, all the mandatory labor laws or 
regulations in Latin America indubitably include the right to dignifi ed work (which 
is free of health risks). Moreover, over the past 10 years, much progress has been 
observed in the regulations and legislation in the specifi c topic of the psychosocial 
risk of stress and the organization of work. The growing body of research on the 
topic of psychosocial risk in the international arena, together with the research 
undertaken in the Latin America region, as well as the changes in the policies and 
recommendations made by worldwide organizations such as the International Labor 
Organization (ILO) and the World Health Organization (WHO), may have had 
important infl uences on this progress. 

 Basically, the regulations have evolved in two ways. On the one hand, there are 
those regarding health and safety hazards, which as well as physical and chemical 
risks, and which fi nally also include psychosocial risks in some cases. On the other 

  Fig. 11.2    Evolution of fatal work accidents in the world in the 1998–2001 period (percentage 
variation) (Source: ILO  2006 )       
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hand, independent regulations now refer to the risks associated with psychological 
harassment at work (bullying). In particular, the latter has enjoyed the greatest leg-
islative progress, not just because there seem to be more laws on the topic having 
been implemented in more countries, but also because the criteria for determining 
such harassment and its prevention seem increasingly more widely disseminated. 
For example, there are countries which have no legislation concerning psychosocial 
risk in general, but where they do have laws on harassment at work (Table  11.1 ). 

 Insofar as the regulations identifi ed, these have a marked focus towards preven-
tion and vigilance against psychological risk factors at work. Also the most com-
mon risks that appear among these regulations are the different types of job demands, 
control, participation or autonomy at work, interpersonal relationships among 
workmates and supervisors, leadership, organizational justice, rewards or recogni-
tion, work-family balance, and job security, among others. The theoretical base to 
which some of these regulations allude (for example, in Colombia and Mexico), 
point directly to the demand/control model or the effort/reward imbalance model as 
its conceptual base, although dimensions from other theoretical models and some 
that are not part of any of the models are also incorporated.

11.4        Health and Well-being in the Latin-American Region 

 Given that the relationship between income inequality and psychiatric disorders has 
been documented in both developed and developing countries (Wilkinson and 
Pickett  2006 ; Patel and Kleinman  2003 ), to describe the general health conditions 
in the Latin American region, we consider it pertinent to offer data on psychiatric/
mental disorders. It is also important to describe not just some data on these disor-
ders among the Latin American population, but also some of the other health indica-
tors that could be related to the current labor market and its new stressful demands 
such as: cardiovascular diseases, other non-communicable diseases (chronic degen-
erative conditions), as well as mortality in general (Kivimäki et al.  2012 ; Landsbergis 
et al.  2013 ; Leka and Jain  2010 ; WHO  2003 ). 

 To begin with, it is worth pointing out that even though Latin America is not the 
world’s poorest region, it is one of the least equitable, most unjust, and it has the 
most unequal distribution of wealth, which clearly leads to a bad “distribution” of 
health (CEPAL  2015 ). Using the historic register of the “Gini index” as an indicator 
of global inequality, some analyses point out that with the exception of some African 
countries and China, in general, the American continent seems to be the most 
unequal, especially Latin American countries and the United States (Hillebrand 
 2009 ; Ginni Coeffi cient  2015 ; Quandl  2015 ). Insofar as mental health, the World 
Mental Health (WMH) Survey Initiative, by the World Health Organization, reports 
studies in which highly unequal countries as measured by the GINI index such as 
Colombia, Mexico, and the United States show a prevalence of mental disorders 
that is among the highest of the 14 countries studied in 4 continents (17.8 %, 12.2 % 
and 26.3 % respectively). However, it is interesting to point out that some less 
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unequal countries like France and Holland, also present a high prevalence of such 
disorders (18.4 % and 14.8 %) (Demyttenaere et al.  2004 ; Kessler et al.  2009 ). 

 With respect to mental health, it is necessary to point out that in all Latin 
American countries, mental or neuropsychiatric disorders are the most prevalent. 
Depressive disorders have been increasing across the globe, so much so that the 
WHO forecasts that by 2020, they will be the second leading cause of sick leave 
after complications such as heart attacks, coronary insuffi ciency or strokes. Mental 
problems are also an important cause of disability that we know is stress-related 
(DeVries and Wilkerson  2003 ;WHO and ILO  2000 ; Stansfeld and Candy  2006 ). For 
instance, a recent study by Kohn and Rodríguez ( 2009 ) indicates that neuropsychi-
atric disorders make a substantial contribution to the total number of life years lost 
or lived with disability in all Latin American countries, with estimated percentages 
ranging from 15,1 % in Bolivia to 30,5 % in Chile. 

 There are also considerable differences in the main causes of mortality between 
Latin America and other regions of the world. Compared to other countries of the 
American continent with different development conditions, such as the United 
States and Canada, among working-age people, ischemic heart disease causes less 
deaths in Latin America than in Canada and the United States (8,96 % vs. 13.12 % 
respectively). However, chronic problems such as diabetes, cerebrovascular disease 
and hypertensive diseases cause more deaths in Latin America than in the USA and 
Canada (3.27 %, 3.51 %, and 2.18 % respectively) (PAHO  2012 ). In fact, a recent 
comparative study undertaken by the OECD on diabetes among adults aged 20–79, 
shows that the only two Latin American member countries of OECD (Mexico and 
Brazil) occupy fi rst and second place with the highest prevalence (15.9 % and 
10.4 % respectively). Similarly, these countries have a 10-year lower life expec-
tancy at birth than developed countries (73 years). Moreover, Mexico, in particular, 
occupies second place in terms of obesity at international level, only second to the 
United States (OECD  2013 ). The same survey shows that when comparing isch-
emic heart disease between countries, although Mexico doesn’t present the highest 
death rate for this cause, it does show the greatest percentage of change in the trend 
from 1990 to 2011, which means that this disease seems to be increasing signifi -
cantly in the region (OECD  2013 ). 

 Likewise, given that unhealthy lifestyle habits and work stress play an important 
role in their origin, non-communicable diseases may be a good indicator of the 
health of Latin American workers. As we can see in Table  11.2 , the prevalence of 
non-communicable diseases, among them hypertension and type II diabetes in 
adults, varies notably between countries. Guatemala seems to be an extreme case in 
which all percentages are low, whereas Argentina, Chile, Mexico and Uruguay 
show higher statistics in general that are probably closer to those found in European 
and North American countries.

   It is a well-known fact that not enough studies have been carried out to explain 
the difference in the prevalence of non-communicable diseases among Latin 
American countries and the rest of the world. We could speculate that the socially 
and culturally determined eating patterns may play a relevant role, given that 
Mexico, Argentina, Chile and Uruguay are among the countries that consume the 
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most calories per-capita in the region (Bermudez and and Tucker  2003 ). Despite the 
fact that it is not possible to make clear conclusions regarding the origin of such prob-
lems, these data are presented in this context because it is worth remembering that 
work stress has been associated not only with obesity but with unhealthy eating habits 
and low levels of physical activity as well as with both hypertension and type II dia-
betes (Roos et al.  2007 ; Devine et al.  2003 ; Kearney et al.  2004 ; Lowden et al.  2010 ).  

11.5     Systematic Review: Studies Using the Effort-Reward 
Imbalance Model in Latin America 

 Within the context of the aforementioned precariousness of work conditions, over 
the last decade, some Latin American researchers have begun to think about the 
impact that these conditions could have on workers’ health, especially in terms of 
chronic problems, mental health indicators or on their ability to work. We followed 
the method described below to characterize the studies that have used the ERI 
model and questionnaire to study work-related stress in workers in Latin America, 
and its impact on their health. 

   Table 11.2    Mortality according to age for all non-communicable diseases (NCD), percentage of 
deaths caused by them, and prevalence of hypertension and type II diabetes in Latin-American 
adults   

 Countries 

 Normalized mortality 
rate according to age 
for all NCDs (per 
100.000 inhabitants 
in 2008) 

 Percentage 
of deaths 
caused by 
NCD 

 Prevalence of 
hypertension in 
adults 
(percentage) 

 Prevalence of 
type II diabetes in 
adults 
(percentage) 

 Men  Women  Men  Women  Men  Women 

 Central 
America 
 Costa Rica  431  333  81  26  25  8  8 
 El Salvador  539  449  67  21  19  9  7 
 Guatemala  503  421  47  13  14  9  8 
 Mexico  543  412  78  32  31  20 
 South 
America 
 Argentina  613  366  80  32  33  8  10 
 Brazil  614  428  74  22  25  5  6 
 Chile  501  313  83  29  25  8  10 
 Colombia  438  351  66  28  19  3  2 
 Ecuador  434  336  65  43  35 
 Peru  408  339  60  38  31 
 Uruguay  651  378  87  33  31  6  5 

  Source: Adapted from Baldwin et al. ( 2013 )  
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11.5.1     Methodological Strategy 

 The authors of this chapter followed two paths to identify the studies that could be 
included in this review. The fi rst was to write to a number of Latin American col-
leagues that work in the fi eld and ask them to send information on any studies they 
may have undertaken using the ERI model. The second, consisted in a literature 
search based on the following criteria:

    1.    Empirical studies published up to July 2015 in any peer-reviewed journal.   
   2.    Studies undertaken involving populations from any of the Central or South 

American countries.   
   3.    Studies that used the ERI model and its instrument for data gathering and 

interpretation.     

 The article search was undertaken using the following databases or indexes: 
Scielo, ISI, Redalyc, Scopus, Dialnet, Lilacs, Psicodoc, Pubmed. The key words 
used for the search were ERI, esfuerzo-recompensa, effort-reward imbalance, estrés 
laboral, job stress, factores psicosociales laborales, psychosocial working condi-
tions, psychosocial risk factors. 

 The fi rst search procedure allowed us to receive information on a large number 
of works, some of which are as yet unpublished, and others are in the process of 
being prepared for publication (for example, thesis work, and studies only presented 
at congresses). Our fi nal decision was to limit ourselves, for this chapter, to articles 
that had been published in peer-reviewed journals or peer-reviewed chapters of 
books, in order to guarantee a minimum level of quality insofar as the studies we 
used. This decision also allowed us to be fair to all our colleagues, given that all 
those we did not contact directly or those that were not in the same networks as the 
colleagues we knew, would have otherwise had less chance of their work being 
identifi ed. 

 Following the second search procedure, the authors of this article fi rst carried out 
an independent search and then, together, confi rmed the coincidences in their 
results. This procedure brought to light a number of studies and it allowed us to 
affi rm that almost all the articles published and sent by colleagues that responded to 
our invitation were included in our literature search. Two studies, despite having 
been published, were not identifi ed in the search as they had been included in a 
peer-reviewed book but not included in the consulted databases. We decided to 
include these articles in our review. 

 One of the studies identifi ed had used the ERI as a model to undertake and inter-
pret a semi-structured interview, but it did not use the ERI questionnaire (Tejada and 
Gómez  2009 ). This work was excluded, as it was not comparable to any other study. 

 Once the articles to be used as the object of analysis had been identifi ed and 
located, they were described using the following criteria:

    (a)    Studies’ country of origin.   
   (b)    Authors and publication information.   
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   (c)    Sociodemographic information of the sample, region of origin within the coun-
try, participation rate.   

   (d)    Version of the questionnaire used.   
   (e)    Psychometric information of the instrument.   
   (f)    Other models or questionnaires on work stress used simultaneously.   
   (g)    Study goal.   
   (h)    Study design.   
   (i)    Main results.   
   (j)    Health outcome related to ERI model   
   (k)    Discussion.   
   (l)    Contextualization offered for having used the ERI model.      

11.5.2     Results 

 The search identifi ed 46 articles published between 2008 and 2015; however, we 
also found that some of the publications (of Brasil and Chile) refer to the same 
sample, but report different health outcomes in different papers. Origins of the stud-
ies were Brasil (17 studies/25 publications), Chile (6 studies/7 publications), 
México (6), Colombia (3), Venezuela (2), Cuba (1), Perú (1), multiple countries (1). 

 The studies, in general, had three goals: (a) to validate the questionnaire 
(19.57 %), (b) to describe the prevalence of effort-reward imbalance in a particular 
group of workers (6.52 %) or (c) to relate ERI with a health outcome (73.91 %).

   The most relevant information from the nine studies whose central purpose was 
to assess the psychometric properties of the ERI questionnaire is presented in Table 
 11.3 . It describes the origin and size of the samples and the average values found for 
the factors that make up the instrument. Despite the variability in the samples size, 
ranging from 100 to 3010, and despite the different occupations included, the inter-
nal consistency of the ERI scales reported in these studies are, on the whole, satis-
factory and comparable with those reported by studies of ERI in other countries. 
The different validity indicators (construct, content and convergent) showed ade-
quate adjustment indices in all cases. 

 As a convergent validity criterion we considered it interesting to describe the 
coincidence in the ERI scores with those of the instruments that measure closely 
related concepts. A good number of studies (n = 16) assessed in their samples simul-
taneously the ERI and the Job Content (JCQ) questionnaires. However, only the 
studies carried out in Colombia reported correlations between the Job Strain indica-
tor and ERI, reporting values of between 0.2 and 0.6, signifi cant in all cases, except 
for one. The remaining studies pointed out that the prediction capacity of the 
 considered health variables increased when taking into account simultaneously 
effort- reward imbalance and Job Strain. 

 The over-commitment scale was not assessed in any of the studies as a moderat-
ing variable of the impact of effort-reward imbalance on health, as suggested in the 
original model. The studies that measured this factor described its prevalence in 
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each sample and related it directly to the health outcome studied. However, this lack 
of testing the moderating effects of over-commitment is not a specifi c fact of Latin- 
American studies since it is commonly observed so far in international research on 
the model. 

 Out of the publications mentioned, 26 studies analyze the relationship between 
ERI and health or describe the prevalence of ERI. These investigations demonstrate 
a great deal of variability in the size of the samples studied, as can be seen in 
Table  11.4 . One study assessed only 15 workers that were compared to a control 
group of similar demographic characteristics; 5 studies included samples of less 
than 100 workers (57–99 range); 15 studies involved between 100 and 1000 partici-
pants, and only 5 studies had samples between 1000 and 3010 participants.

   Several samples had similar occupations, mostly nurses and health workers, 
(which was the case in 13 of the 26 studies), military personnel, teachers, and pro-
fessional drivers. Other samples included people with different occupations, usually 
from the same company (bank, mining company, electrical company) but also from 
multiple companies. Only one Chilean study reported having used a national sam-
ple of salaried workers (3010 participants). 

 Another important characteristic of the samples is that they include a majority of 
women. Eighteen of 26 studies included only women, or women represented at least 
75 % of the samples. Three studies included only men and in one study men were 
the majority (95 %). Five studies included more or less equal numbers of both sexes, 
and in one there is no clear information of the distribution. 

 Importantly, all the studies involved a cross-sectional design with the exception 
of two that were carried out in Brazil. The fi rst of the two exceptions was a case- 
control study that included 385 participants, 160 cases (that required sick leave 
benefi ts for over 15 days after having been diagnosed with a “mental and behavioral 
disorder”) and 225 controls (who took sick leave for other diseases). Women con-
stituted 43.3 % of this group (Martinez et al.  2015 ). The second was a cohort study 
which related work stress with work ability carried out 3 years later that included 
1022 participants in the fi rst wave and in which 41.4 % of these participants 
responded to the second wave of questionnaires. The participants were all workers 
in a private hospital, of which 72.1 % were female (Silva-Junior and Fischer  2014 ). 

 The samples of the studies whose purpose was to determine the prevalence of 
ERI and/or it relationship to health outcomes (analytic studies) were selected funda-
mentally from Rio de Janeiro, Sao Paulo and Minas Gerais (Brazil); Santiago and a 
national sample (Chile), Cuernavaca, Xochimilco, León, Torreon and Mérida 
(Mexico), Bogota (Colombia), Caracas (Venezuela) and Habana (Cuba). Brazil has 
carried out the most studies (and has the most publications) using ERI. Twenty-nine 
of the publications (63 %) have been carried out in English, 14 (30.5 %) in Spanish 
and 3 (6.5 %) in Portuguese. 

 Most of the study designs are cross-sectional (44 of 46), and although this does 
not characterize only Latin American studies, the fact of this design does limit their 
contribution to clarifying the causal relationships between work conditions and 
health. 

V. Gómez Ortiz and A. Juárez-García
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 With only a few exceptions, the studies used the 23-item version of the ERI ques-
tionnaire and the two-step answer format. The exceptions are two Brazilian studies 
that reported having used the 46-item version (Fogaça et al.  2009 ,  2010 ), and the 
studies led by Ansoleaga (Ansoleaga and Toro  2010 ; Ansoleaga and Castillo-
Carniglia  2011 ; Ansoleaga et al.  2013a ,  b ;  2014 , Ansoleaga and Castillo- Carniglia 
 2011 ) in Chile, using the short 10-item version. 

 The averages of some or all of the ERI scales are reported in only 11 of the 37 
studies (see Table  11.5 ). We consider that not reporting the means of the scales is an 
important defi ciency, given that it is the means that can most easily be compared 
between samples from different countries and groups (assuming that there is no dif-
ferential item functioning-DIF.). To make possible any kind of comparison between 
studies, we summarize the ERI-data reported by them in Table  11.5 .

   As can be appreciated, the averages of the effort scale, that can range between 6 
and 24, were between 8.07 (physicians and nurses in Brazil) and 17.6 (school teach-
ers in Colombia). In general, the values for effort and reward are within the range of 
data reported by Siegrist et al. ( 2004 ) in various European countries, and the same 
holds true for over-commitment. 

 Eleven of the 37 studies reported prevalence rates indicating the percentage of 
people in the sample whose value of the effort and reward ratio is greater than 1. The 
values reported range from a low of 0.8 % to a high of 75 %. Prevalences of less than 
20 % were mentioned in three studies (0.8; 7.8; 12.6); values between 25 % and 
50 % were reported for three studies (22.3 24.6 and 33); and values between 50 % 
and 75 % were reported in fi ve studies (50; 65.8; 66.9; 67; 75). It is worth pointing 
out that the lowest value reported corresponds to the study that used the 46-item 
version, and the highest corresponds to one of the studies that used the short 
version. 

 The prevalences obtained using tertiles were reported in only six studies. A cou-
ple of studies report data for high effort, low rewards or high over-commitment but 
they do not indicate the criteria used to decide what constitutes high and low levels, 
so their data are therefore not included here. The authors of these studies used the 
calculation of the tertiles to explore a dose-response relationships between the 
model components, the ratio between effort and reward and health indicators. The 
huge variability in the reported data leads us to think that not all the studies follow 
the same procedure to calculate their cut-off points, making the values diffi cult to 
compare. 

 The data above makes it appropriate to point out the need to encourage research-
ers in Latin America to always report the averages of each scale, prevalences and as 
much information as possible about all the procedures followed as well as about the 
reasons for not following the suggestions made by the original authors of the ERI 
scale, for example to use the ER-ratio either as continuous variable or as categorical 
variable based on the quartiles of the distribution. This would make it more feasible 
to carry out more informative comparative analyses. 

 ERI-related health outcomes in the analytical studies are described in Fig.  11.3 .
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   As we can see, mental health was the most evaluated outcome, followed by 
perceived health. In general, there is a lot of variability among the health indica-
tors selected, and in the use of different strategies of coeffi cients for statistical 
analysis (Odds Ratios, Betas, Pearson coeffi cients, etc.). This makes it compli-
cated to compare the relationships between ERI factors and each health outcome. 
All the outcomes showed a positive and signifi cant relationship with the global 
indicator (ERI) and with each of its components, with the exception of blood pres-
sure. Greater values on the ERI scales and a greater E/R imbalance are related to 
greater proportions of mental health problems, more depression, less work ability, 
lower quality of life, worse self-rated health, more mental disorders, alcohol and 
drug use, sick leave, menopause symptoms and fatigue, among others. It seems 
that the perception and reporting of these problems increases as levels of effort, 
over-commitment and E/R imbalance increase, and as perceived rewards decrease. 
Blood pressure could only be predicted when both ERI and Job Strain were used 
in conjunction. Considering the data on morbidity and mortality in Latin American 
countries, it is surprising that there aren’t more studies that use cardiovascular 
problems, hypertension, diabetes, obesity and burnout (given their association to 
depression) as health indicators. The data described supports the idea that the ERI 
scale allows us to identify health risks clearly, but it could also indicate a possible 
publication bias.   

MENTAL HEALTH
35,29%

SICKNESS ABSENTEEISM
5,88%

VARIOUS
23,53%

BLOOD PRESSURE & MH
5,88%

PERCEIVED HEALTH
14,71%

WORK ABILITY
8,82%

QUALITY OF LIFE
5,88%

VARIOUS= WORK HOURS, ALCOHOL CONSUMPTION, PREGNANCY PROBLEMS, MENOPAUSE SYMPTOMS, ARTHEROESCLEROSIS, PHYSICAL
ACTIVITY, MUSCULO-ESKELETICAL PROBLEMS, SELF EFFICACY, SELF ESTEEM, ETC.

Psychometric or
Validity Studies

19,57%

Analytic studies
73,91%

Prevalence or
Descriptive Studies

6,52%

  Fig. 11.3    Percentage of type of studies and health outcomes associated to ERI indicators in ana-
lytical studies       
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11.6     Conclusions and Recommendations 

 The fi rst important conclusion of this chapter is that the results of the research on 
work stress and its impact on health in Latin America refl ect an early stage of scien-
tifi c inquiry with clear methodological limitations. The subcontinent is lagging 
behind in terms of studying this topic, and this is refl ected in a signifi cant scarcity 
of research and in the fact that the existing publications have multiple limitations. 
The above is particularly true for studies that use ERI, but is not exclusive to research 
done with this model. 

 We believe that the main reasons for this scarcity of studies may include, on the 
one hand, the diffi culty of obtaining funding and of having access to samples (espe-
cially large or national ones), which are closely related issues. On the other hand, 
we also consider the hindrances surrounding publishing in specialized high-impact 
journals. 

 Countries’ economic problems together with professionals’ and stakeholders’ 
insuffi cient knowledge in terms of the models and the relevance of such studies are 
at the root of this scarcity. However, it is also fair to point out that many of the indi-
viduals that are interested in this problem do not enjoy the necessary conditions to 
be able to access much of the research published in international journals, many of 
them written in English. Researchers in different countries should consider to aug-
ment publishing and reading in different languages in order to increase the exchange 
and enrichment of everyone’s knowledge and practice. 

 The diffi culties highlighted may explain why most of the studies are concen-
trated in certain countries, cities, sectors or occupations. To overcome some of the 
problems, we would have to think about options such as establishing different types 
of alliances, perhaps with private advisors or state agencies, with researchers from 
different countries, or additional strategies can be imagined. It is important to 
increase the number and level of studies carried out in our subcontinent and to pub-
lish their results. 

 A number of other issues add to making publication diffi cult. One of them is that 
the editors of a number of recognized journals in this area are not aware of the gaps 
in regional knowledge, thus disregarding or rejecting respective reports submitted 
for publication, often labeling them as: “not contributing to existing knowledge”. 
Furthermore, given the diffi culties surrounding publication, there may be a substan-
tial publication bias as researchers are likely to submit studies with positive 
fi ndings. 

 Overcoming the limitations to the current studies will require research to improve 
in a number of ways, some of which we suggest here:

    1.    Most of the health indicators used in these studies were of a psychological nature 
and self-reported. It is necessary to increase the use of health and performance 
objective indicators (e.g. blood pressure) and to increase the size and occupa-
tional variability of the samples. These considerations refer to aspects that would 
increase our chances of more appropriately assessing the impact of work stress 
on health in the Latin American subcontinent. However, it also seems necessary 
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to use more complex designs including conducting longitudinal studies as well 
as utilizing advanced strategies for statistical analyses.   

   2.    It is important to unify criteria in order to determine what should be considered 
a risk value in the work stress questionnaires (JCQ and ERI). For now, categori-
zations within each sample based on predefi ned scores (such as upper quartile of 
the score distribution) are used, but it is a well-known fact that these cut-off 
points are sample—related and are not defi ned on the basis of clinical evidence. 
Therefore, we don’t yet know enough about how they are related to specifi c risks 
for concrete diseases. There is also a need to further explore the best form of 
analyzing the exposure variable, including the possibility that there exist nonlin-
ear relationships between exposure and various outcomes, e.g. as has been found 
for job strain and blood pressure (Landsbergis et al.  1994 ).   

   3.    It is important to complement the studies with the use of qualitative strategies. 
The theoretical models could be used as guides to carry out interviews and 
explore additional aspects of work or ones that are not totally described with 
respect to the work stress of different cultural and occupational groups. 
Additionally, when studying the stressful conditions of informal workers—that 
constitute practically half of the working population in various Latin America 
countries—they probably can’t be studied using the questionnaire in its current 
form because questions typically refer to working conditions of formally 
employed workers. However, the theoretical model proposed by ERI and supple-
menting qualitative strategies could be used to explore psychosocial working 
situations not clearly described so far.   

   4.    Insofar as the validity of the ERI questionnaire, the overall conclusion based on 
a review of all the studies is that its psychometric characteristics are satisfactory 
and that it is valid for use in the assessment of work stress here in Latin America 
as in other regions of the world. Nevertheless we highlight the need for more 
studies to further validate the ERI questionnaire using advanced psychometric 
measuring techniques such as confi rmatory factor analyses (CFA), differential 
item functioning (DIF) or the demonstration of time-invariant stability of the 
ERI questionnaire, using pre- and post-test methodologies (Choi et al.  2014 ). A 
further challenge concerns the improved test of criterion validity in studies ana-
lyzing associations of ERI with health outcomes (especially those which are 
among the most important public health problems). In addition to controlling for 
socio-demographic variables further potential confounding variables need to be 
taken into account, specifi cally personality traits such as negative affectivity that 
affect the way people answer self-reported questionnaires.   

   5.    The validity of the short ten-item ERI scale with the new one-step answer format 
and four response options (from totally disagree to totally agree) so far has only 
been analyzed in Chile. This new version has been improved psychometrically 
and it strengthens the response rate (Tsusumi et al.  2009 ; Siegrist et al.  2014 ). 
The previous two-step procedure of item response resulted in a reduced response 
rate in some studies, as also mentioned in some studies reviewed here.   

   6.    Of the nine Latin American validity studies, three revealed an overlap of some 
items as evident from factor analyses. In fact, we also identifi ed some items that 
presented low factorial loads and were problematic. In this context, at least four 
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of the nine validity studies identifi ed the same problematic item of the scale 
‘over-commitment’: “I can easily relax and ‘switch off’ from work.” Future 
studies should clarify whether this problem refl ects a methodological effect (as 
this is the only item that needs to be reversely coded), or whether the item fails 
to indicate the underlying theoretical construct. Moreover, it is worth highlight-
ing that the only study that explored the factorial invariance of the ERI scales 
between six Latin American countries, found that the reward scale does not seem 
to be totally equivalent in all samples under study. This could imply that the 
cultural meaning of the different reward dimensions included in the model may 
not be identical in the region’s different countries, even given that people speak 
the same language and have some further cultural communalities. Again, future 
studies should address this question (See Juárez-García et al.  2015 ).     

 Although the ERI model and its components are constructs based on the princi-
ples of social equity and are therefore assumed to have rather universal validity, the 
role of culture in the notions of the ERI model should be studied more thoroughly 
in the future. In particular, the meaning of obtaining rewards may vary among cul-
tures (Kim and et al.  1990 ). Other studies have looked into the moderating role of 
cultural features such as collectivism/individualism on the effect of the rewards 
(Hui et al.  1991 ), an effect that was also verifi ed in a Colombian study on the rela-
tionship between job strain and health (Cendales and Gomez  2013 ). Such cultural 
features related to the difference in the concept of reward have been studied in 
North American and other cultures such as the Latin-American, whereby for the 
former, success, personal achievements and hard work are important motivators in 
themselves, whereas for Latinos, the social benefi t granted by work and its equilib-
rium with the family dimension seem to be the main sources of reward in the job 
(Díaz and Szalay  1993 ). 

 In conclusion, in view of the cultural differences mentioned specifi cally in the 
context of this research review in Latin America, and in view of the methodological 
limitations mentioned, more evidence on the relationship of effort-reward imbal-
ance at work with major public health problems will be required.     
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Role                     
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12.1          Introduction 

12.1.1     Quality Criteria of a Theoretical Model 

 As mentioned above (see Chap.   1    ), a theoretical model is best understood as a heu-
ristic device that selectively reduces complex reality to a set of components. 
Statements linking these components in terms of hypotheses are expected to explain 
or predict associations of real phenomena if tested empirically with appropriate 
methods. In almost every fi eld of scientifi c inquiry several competing models have 
been developed, often refl ecting concurrent theoretical paradigms of analysis. 
Competition between alternative or complementary theoretical models has been, 
and continues to be, part of the dynamics of scientifi c progress. It is nevertheless of 
interest to ask whether some criteria do exist that describe the quality of a theoreti-
cal model, thus providing ways of evaluating the relative strengths and weaknesses 
among competing models. In the context of social and behavioural sciences con-
cerned with stressful experience and health at least the following four criteria can be 
applied. 

  First , the quality of a theoretical model is contingent on established quality cri-
teria of its  measurement , in particular its  reliability and validity . Data derived from 
measurement approaches with limited validity or with an incomplete set of indica-
tors provide a low degree of credibility. The diffi culties of achieving valid 
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 measurements in the social and behavioural sciences in general, and in research on 
the effort-reward imbalance model in particular, were discussed in an earlier chapter 
of this book (see Chap.   2    ). Despite respective restrictions one can assume that 
applying the scales of the ERI questionnaire provides a satisfactory approach 
towards measuring the model, with satisfactory psychometric properties. 

 A  second  criterion concerns the  robustness of empirical evidence  in support of a 
model. Robustness depends on the level of evidence inherent in a respective study 
design as well as on the frequency and intensity of testing the model. Clearly, fi nd-
ings based on an experimental design are more convincing than those derived from 
observational investigations. Moreover, results of observational cohort studies are 
superior to those of case-control or cross-sectional studies, in particular if Bradford 
Hills criteria of causality in epidemiological research are met (Bradford Hill  1965 ). 
At least in biomedical and more general health-related research, there is a general 
agreement on this hierarchy of scientifi c evidence. Independent replication of fi nd-
ings supporting a model is a universal prerequisite of scientifi c credibility. More 
frequent replications go along with higher quality and acceptance of a model. The 
same holds true with respect to the quality of data. For instance, supplementing 
information restricted to statistical associations of work stress with health outcomes 
by data on psychobiological pathways explaining these associations augments the 
quality and utility of a theoretical model (see Chap.   7     for respective evidence). In all 
these cases it is important to observe the basic principle of falsifi cation (Popper 
 1959 ). Accordingly, hypotheses have to be stated such that they can be refused by 
contradictory observations. Risky assumptions, if not falsifi ed, have a higher prob-
ability of generating new knowledge than more conventional assumptions based on 
knowledge that is already available. 

 The  degree of generalization  of results attributable to a theoretical model can be 
considered as a  third  criterion of quality. For instance, the fact that the effort-reward 
imbalance model has been successfully applied to a range of stress-related disor-
ders, rather than being limited to one health outcome (e.g. cardiovascular disease), 
is an argument in favour of its quality (see e.g. chapters in Part II of this book). In a 
similar vein, applying the model in working populations of different socio- 
demographic, socioeconomic, and socio-cultural background provides a strong case 
of its credibility (see e.g. chapters in Part III of this book). A different way of evalu-
ating generalization refers to the type of outcomes predicted by the model. So far, 
indicators of health, functioning, well-being, and health behaviours were the exclu-
sive outcomes. Yet, some fi ndings demonstrate that distinct behavioural outcomes 
are predicted by the model’s hypotheses as well. Short-spell episodes of absentee-
ism, not necessarily related to health (Peter and Siegrist  1997 ), scientifi c misbehav-
iour (Martinson et al.  2006 ), participation in voluntary work during retirement 
(Wahrendorf et al.  2015 ) or driving anger (Hoggan and Dollard  2007 ) are examples 
of such extensions. 

 A  fourth  criterion of quality of a theoretical model concerns the  parsimony of its 
statements . Parsimony refers to the degree of abstraction inherent in the models’ 
hypotheses. In case of the ERI model, its hypotheses so far were restricted to the 
context of employment contracts involving paid work. It is possible to  conceptualize 
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this model in terms of a higher degree of abstraction, by extending its predictions to 
types of costly social transactions beyond paid work. Years ago, in an editorial to the 
Journal of Psychosomatic Research, this extension was proposed by asking whether 
“we fi nd evidence of adverse effects on health produced by lack of reciprocity in 
other core social roles” (Siegrist  1998 , 103). Meanwhile, several such extensions 
have been developed, and their description defi nes the content of this chapter as well 
as the content of the following chapter. If successfully applied these extensions 
document a higher degree of parsimony of the model as its predictions are defi ned 
at a higher level of abstraction. High effort in combination with low reward is 
expected to increase the risk of poor health not only in case of paid work, but also 
in role-based unpaid activities conferring some utility, such as voluntary work, care 
of a family member, informal help, or home making. This extension opens a win-
dow to study costly social transactions and their effects on health in a life course 
perspective, specifi cally beyond employment age, as will be documented in later 
parts of this chapter.  

12.1.2     Wider Explorations of the Principle of Social 
Reciprocity 

  Social reciprocity  must be considered a universal element of interpersonal exchange 
rooted in human evolution (Cosmides and Tooby  1992 ; Gouldner  1960 ). Some the-
ories claim that it acts as a driving force in other living species, either as a strategy 
among genetically close individuals to perpetuate one’s genes (Hamilton  1964 ) or 
as a principle of natural selection, favouring cooperative behaviour among non kin 
group members with a high propensity of continued exchange (Trivers  1971 ). Yet, 
in human life, social reciprocity serves essential functions, such as building trust 
through altruistic action (Fehr and Fischbacher  2003 ), enforcing contracts (Fehr and 
Gächter  2000 ), or enhancing cooperation in the absence of direct control (Gouldner 
 1960 ). Given this far-reaching signifi cance it is assumed that violation of this prin-
ciple elicits strong negative emotions of anger and disappointment among those 
who invested their efforts without receiving the anticipated benefi ts in return. This 
is due to the frustration of basic expectations of equivalence of return in costly 
transactions. If experienced recurrently failed reciprocity in signifi cant areas of 
social exchange may have a profound impact on human health and wellbeing, com-
promising one’s self-esteem and arousing sustained autonomic and neuroendocrine 
stress reactions within the organism (see above Chaps.   1     and   7    ). 

 The  imbalance between effort spent  (‘high cost’)  and reward received in turn  
(‘low gain’), experienced recurrently in a core social role of adult life, the  work role , 
defi nes the core assumption of the ERI model. It has been described in more detail 
in Chap.   1     of this book. In keeping with the proposition that this model can be 
applied to other types of costly social transactions one has to take into account the 
strengths and weaknesses of such an extension. As mentioned, in terms of scientifi c 
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inquiry, a higher level of abstraction is achieved, thus allowing a parsimonious 
explanation of a broader spectrum of interpersonal exchange and its effects on 
health and wellbeing. This must be considered a particular strength. However, 
effort-reward imbalance at work contains some unique features that compromise its 
strict comparability with other types of costly transactions (Knesebeck and Siegrist 
 2003 ). 

 First, in  role - based exchange other than contractual employment , the constraints 
of demands are often less pervasive and less explicitly defi ned, and the same holds 
true for sanctions provided in case of deviant behaviour. Second, the nature of 
reward differs as there is usually no place for salaries, wages or other types of fi nan-
cial incentives in non-economic productive activity and exchange. This is important 
as wages and salaries defi ne an essential prerequisite of decent living conditions for 
major parts of a population. Third, the life time of most types of recurrent costly 
transactions in a non-economic context is signifi cantly shorter than in case of paid 
work which usually covers several decades of a person’s life course. Despite these 
differences, there is substantial communality of  social reward defi ciency  shared by 
those who incurred high ‘costs’ with no or low ‘gain’ in return, whether experienced 
within paid work or in other types of costly social transaction. To answer the ques-
tion of whether adverse effects on health are expected to result from experienced 
lack of reciprocity in other core social roles, several  extensions of the original ERI 
model  were developed more recently. 

 A  fi rst development  concerns  close social relationships , suggesting that non- 
reciprocity of exchange between couples, whether married or co-habiting, contrib-
utes to reduced mental health and wellbeing. A similar association is expected if 
efforts and rewards between parents and children are unbalanced. The following 
 section  summarizes the fi ndings from fi ve studies conducted so far to test this asso-
ciation. The fi rst investigation was conducted in two elderly samples of men and 
women in Germany and in the United States of America (Knesebeck and Siegrist 
 2003 ), and the second one in a middle-aged occupational group in Germany 
(Knesebeck and Siegrist  2004 ). Importantly, these associations were further 
explored in the frame of the British Whitehall II study (Chandola et al.  2007 ), and 
in the baseline survey of a cohort study of an early old age urban population in the 
Ruhr area of Germany (Knesebeck et al.  2009 ). Finally, the French Gazel study 
offered an opportunity to analyse the research question in a different socio-cultural 
context (Wahrendorf et al.  2010 ). 

 A  second extension  relates to the notion of failed reciprocity in major types of 
 socially productive activities , excluding paid work. These types include  voluntary 
work ,  caregiving ,  and providing informal help . The authors of this chapter have 
taken the lead of this development, and several reports on associations with mental 
health and wellbeing were produced in the frame of longitudinal ageing studies in 
Europe, specifi cally the Survey of Health, Ageing and Retirement in Europe 
(SHARE) (Wahrendorf et al.  2006 ; Wahrendorf  2009 ; Siegrist and Wahrendorf 
 2009 ; Siegrist and Wahrendorf  2010 ), the English Longitudinal Study on Ageing 
(ELSA) (Wahrendorf  2009 ; McMunn et al.  2009 ), and the French Gazel Study 
(Wahrendorf et al.  2008 ). Major fi ndings are presented and discussed below, 
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 preceded by an outline of the conceptual framework of social productivity (Siegrist 
et al.  2004 ). 

  Third , a major type of unpaid work,  household and family work , has been studied 
in terms of the ERI model, where a psychometrically validated questionnaire was 
developed by a team at Hannover Medical School (Sperlich et al.  2012 ). This impor-
tant area of recent research is described and discussed in more detail in the follow-
ing chapter, addressing the specifi c burden of women’s engagement in household 
and family not only as an additional social role beyond work, but also as a specifi c 
type of labour (Sperlich et al.  2013 ). 

  Finally , the ERI model has been applied to the context of  school work of adoles-
cents , suggesting that perceptions of social reward defi ciency are frequent in psy-
chosocial school environments where students’ efforts may not be adequately 
appreciated by teachers and where unfair exchange among class mates may occur. 
Again, a specifi c questionnaire has been developed and applied in a variety of inves-
tigations (Li et al.  2010 ), and respective information is provided below. The chapter 
ends with a discussion of these theoretical extensions and some concluding remarks.   

12.2     Socially Productive Activities 

12.2.1     The Concept of Social Productivity 

 In modern societies, the work role is considered the leading model of social activity, 
given its crucial signifi cance for maintaining employment and economic growth and 
for securing the working person’s continuous income and social status. Yet, other 
types of role-based social activities do exist, such as volunteering or charity work, 
caring for a sick or disabled person, informal help, or civic engagement. Although 
these types of activity are less often embedded in formal contracts and are charac-
terized by lack of monetary rewards they share some communality with paid work 
and employment that is best defi ned with reference to the notion of social productiv-
ity. ‘Productivity’ is mainly used in economics to describe the value and utility of 
goods or services generated on the basis of paid work, where optimal cost-benefi t 
relations are of interest. By extending the term to include non-economic costly 
transactions,  social productivity  was defi ned as “any agreed-upon continued activity 
that generates goods or services that are socially or economically valued by the 
recipient(s), whether or not based upon a formal contract” (Siegrist et al.  2004 , 
pp. 3f). Inherent in all types of social productivity is the fact that they provide  dual 
utility . For individuals acting in these role-based activities utility manifests itself in 
the experience of material or non-material rewards (being ‘valued’ for goods or 
services), and for the partners of persons acting in these roles, or for the broader 
society, the utility consists in sharing the outcomes of respective activities. Socially 
productive transactions between providers and recipients are based on the norm of 
social reciprocity, where any action or service provided by person A to person B that 
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has some utility to B is expected to be returned by person B to A, meeting some 
agreed-upon standard of equivalence (Gouldner  1960 ). 

 Obviously, in non-economic productive transactions  non - material rewards  are 
prevailing. To better describe these non-material rewards a reference to theories of 
 personal need satisfaction  may be helpful. According to Maslow ( 1943 ), Doyal and 
Gough ( 1991 ), and others (Bowlby  1969 ; Lindenberg and Frey  1993 ; WHO  2008 ), 
some fundamental, widely prevalent personal needs cannot be met without a contin-
ued exchange of individuals with their proximal social environment. Beyond bio-
logical reproduction and social affi liation, these needs include the development and 
reinforcement of personal autonomy through goal-oriented activities of an agentic 
self and an associated striving for recognition and appreciation from signifi cant oth-
ers. Need satisfaction in terms of autonomy is experienced as self-effi cacy (Bandura 
 1997 ), whereas need-satisfaction in terms of recognition is experienced as self- 
esteem (Pearlin  1989 ). In accordance with these theoretical assumptions, we expect 
that non-material rewards in unpaid socially productive activities are mainly expe-
rienced in terms of enhanced self-effi cacy and self-esteem, although distinct moti-
vations, such as altruism or sense of obligation may matter as well. The recurrent 
co-manifestation of these two types of personal benefi t resulting from providers’ 
productive activity, i.e. feelings of mastery and personal control and feelings of 
appreciation and self-worth, exerts positive effects on health and wellbeing as these 
feelings are paralleled by neuroendocrine and immune responses that preserve and 
protect health and that activate reward-sensitive structures in the brain (Henry and 
Stephens  1977 ; Rolls  1999 ). Conversely, being confi ned to provide productive 
activities which offer little or no experience of autonomy/personal control, and 
which prevent the experience of reward/recognition due to failed reciprocity result 
in the providers’ poor wellbeing. 

 In consequence, our  hypothesis  maintains that experienced reciprocity in socially 
productive activities is associated with enhanced wellbeing and mental health, 
whereas a reverse effect is expected in cases where providers’ exchange expectan-
cies are not met. This hypothesis has been tested in several studies addressing vol-
untary work, caring and informal help, as demonstrated in the next section.  

12.2.2     Voluntary Work, Caregiving, and Informal Help 

 A large European study, the Survey of Health, Ageing and Retirement in Europe 
(SHARE) (Börsch-Supan et al.  2013 ), offered an excellent opportunity of testing 
this hypothesis among people in early old age. Among these  older people , the socio- 
emotional consequences of  socially productive activities  may be particularly rele-
vant, because options of agency, control and reward resulting from core social roles, 
such as the work role, are becoming less frequent and less pronounced. If this  loss  
is  replaced  ( or compensated )  by  some  non - economic productive activity , the socio- 
emotional consequences may be preserved to some extent. 
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 As part of the fi rst wave of data collection in SHARE (conducted 2004 in ten 
European countries) more than 22,000 participants aged 50 and older were asked 
about their participation in these three activities. Importantly, in addition to infor-
mation about whether or not people participated in each one of these activities, the 
 quality of the engagement  in terms of  experienced reciprocity  was assessed. Several 
fi ndings are worth noting from this study (Wahrendorf et al.  2006 ). First, results 
show that in a majority of cases, being socially productive is characterized by expe-
rienced reciprocity of exchange, whereas failed reciprocity is still experienced by a 
sizeable minority of providers. Second, with the exception of caregiving, mean level 
of wellbeing is higher among those who are socially productive than among those 
who are not engaged. However, in case of volunteering and informal help, only 
those who felt rewarded exhibited signifi cantly higher levels of wellbeing (in terms 
of quality of life or absence of depressive symptoms (as measured by the CESD 
scale) compared to those who were not active. 

 Similar fi ndings were observed in a replication study based on cross-sectional 
data from the second wave of SHARE, collected in 2006. Figure  12.1  demonstrates 
that the prevalence of depressive symptoms (assessed by the EURO-D scale in this 
wave) is higher among those who are not engaged in a socially productive activity 
than those who are engaged while being rewarded for their activity (i.e. the major-
ity). However, the minority of older men and women whose engagement is not 

  Fig. 12.1    Percentage of persons with high depressive symptoms by participation in three socially 
productive activities and their quality (Based on SHARE wave 2, n = 33,210, own calculations)       
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reciprocated (black columns) suffer from depressive symptoms more often than the 
majority. This difference is particularly striking in case of caregiving.

   Concordant results were found on the basis of longitudinal data from the fi rst two 
waves of SHARE, where participation in the three activities was associated with 
changes in quality of life over time (Siegrist and Wahrendorf  2009 ). Here we 
observed that participants with reciprocated engagement in volunteering and infor-
mal help at baseline exhibited signifi cant improvements in their quality of life at 
follow up, after adjusting for the effects of baseline quality of life. A replication of 
main fi ndings of SHARE was conducted in the frame of another study on ageing, 
the English Longitudinal Study of Ageing (ELSA), using cross-sectional (McMunn 
et al.  2009 ) and longitudinal data (Zaninotto et al.  2013 ). In both instances analyses 
focussed on voluntary work and caregiving in relation to different measures of well- 
being. In the case of cross-sectional analysis, those who felt adequately rewarded 
for volunteering or caregiving had better wellbeing (in terms of quality of life, life 
satisfaction and low depressive symptoms) than those who were not participating, 
while those who did not feel rewarded did not differ from non-participants. Similar 
results were also found in the longitudinal analysis. As this latter analysis was con-
ducted for men and women separately, the study also revealed that longitudinal 
associations may differ between men and women. For example, in this study expe-
rienced non-reciprocity in caring was linked to lower prospective well-being among 
men, but not among women, thus pointing to gender-role differences in coping with 
failed reciprocity in caregiving. 

 In sum, the studies exploring socially productive activities among older persons 
and their association with wellbeing enrich the current state of the art in this fi eld in 
at least two important ways. First, they demonstrate that the model of effort-reward 
imbalance contributes to an elucidation of the pathways linking socially productive 
activities with health and well-being, specifi cally by focusing on the  socio -  emotional 
benefi ts resulting from reciprocated engagement . Second, by distinguishing between 
three types of productive activities and the level of reciprocity, the studies under-
lined that some activities (in particular caregiving) are more likely to be stressful 
due to an increased probability of experiencing a continued unrewarding social 
exchange. In this latter case, interventions may be needed to strengthen the experi-
ence of recognition and reward.   

12.3     Close Social Relationships 

 Close social relationships in marriage, partnership, friendship, and between parents 
and their children are characterised by a distinct quality and intensity of emotional 
exchange, trust, and cooperative engagement. Weighing ‘costs’ against ‘gains’, a 
dominant principle of rational choice in economic life, has no major role in these 
types of exchange that are defi ned by affection, appreciation, and altruism. Yet, as 
far as these relationships are manifest as social roles with mutual obligations in 
daily life, lack of symmetry between ‘give’ and ‘take’ in dyadic relationships may 
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matter as well. It is therefore of interest to explore  non - symmetric dyadic exchange  
in the social roles of  marital couples or partners , of  parents  and their  children , and 
eventually of further  trusting relationships . 

 Again, as mentioned before, there is no external party to exert control over 
demands or to reward accomplished tasks, and the informal, private nature of 
exchange prevents public visibility and social comparability of these types of 
exchange. Despite these limitations subjective experiences of unfair, unbalanced 
exchange, of recurrent disappointment, or even of severe life events, such as broken 
promise, deception, or unfaithful behaviour, may exert sustained negative emotions 
and stress responses among disadvantaged partners. In an attempt to grasp some of 
this perceived unbalanced exchange the measurement approach of the original ERI 
model was modifi ed to be applicable to these types of dyadic exchange. In more 
detail, a questionnaire representing a three-factorial structure was developed, based 
on eight Likert-scaled items. A fi rst scale, composed by three items, relates to mari-
tal or partnership life, a second scale measures some aspects of exchange between 
parents and children (three items), and a third scale addresses severe relational life 
events in other, non-specifi ed close social relationships (two items). This question-
naire was included in four different studies, and a fi fth investigation applied an even 
shorter version of this questionnaire. Main fi ndings of these studies are summarized 
in the following sections. 

 It is important to mention that former social epidemiological research on close 
social relationships has largely focused on the concept of social support (Berkman 
and Glass  2000 ). Is lack of reciprocal exchange adequately represented in estab-
lished measures of negative social support? If so, any additional measurement 
development would seem useless. To answer this question, studies linking reciproc-
ity in close social relationships with health and wellbeing included validated instru-
ments of social support as confounding factors. In three studies, a scale assessing 
the availability of a close confi dant and the perceived adequacy of received emo-
tional support was applied (Seeman and Berkman  1988 ), and in one study, negative 
social support was measured by four items from the Close Person’s Questionnaire 
(Stansfeld and Marmot  1992 ). 

12.3.1     Associations with Depressive Symptoms 

 Given their less pervasive, less intense nature of demanding efforts, compared to 
those related to paid work, efforts spent in close relationships are commonly 
expected to activate the organism’s stress axes less extensively than is the case in 
employment contracts, perhaps with the exception of a heavy burden of homemak-
ing and family work. As a consequence, a limited amount of ‘wear and tear’ of the 
organism’s peripheral physiological systems may occur, and the ‘allostatic load’ 
resulting from continued stress in these systems is assumed to result in less severe 
impact on end organ damage, such as coronary artery disease or metabolic disease 
(McEwen  1998 ). Rather, social reward defi ciency in close social relationships is 
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expected to affect brain reward circuits with direct impact on mood, energy, and 
functioning. Therefore, as depressive symptoms and impaired cognitive, emotional 
and interpersonal functioning are expected to result from these negative experi-
ences,  indicators of reduced mental health  have been selected as health outcomes in 
respective studies. 

 The fi rst investigation studying associations of failed reciprocity in close rela-
tionships was conducted in two elderly samples of men and women in Germany and 
in the United States of America (Knesebeck and Siegrist  2003 ). One aim of this 
study was to test the newly developed questionnaire by confi rming its three- factorial 
structure in the two samples of several hundred German and American participants. 
As a second aim, associations of effort-reward imbalance in these relationships with 
depressive symptoms were analysed in a cross-sectional design. It turned out that 
signifi cantly elevated levels of depressive symptoms were observed in almost all 
analyses, after taking into account gender, age, socioeconomic position, and nega-
tive social support. 

 Whether this result obtained from old age samples can be generalized to adults 
in midlife was subsequently explored in two investigations in Germany, a cross- 
sectional survey of employees of a public transport company (Knesebeck and 
Siegrist  2004 ), and the baseline survey of a large cohort study on cardiovascular 
health in urban populations (Knesebeck et al.  2009 ). Both studies replicated the 
three-factorial structure of the questionnaire and found signifi cant associations with 
 elevated risks of depressive symptoms  with regard to  partnership and severe disap-
pointment in other close relationships , but less consistent results with regard to 
children. Interestingly, in gender-stratifi ed analyses, the associations with failed 
reciprocity in partnership were much stronger in women than in men. Again, all 
fi ndings persisted after adjusting for the confounders mentioned, including negative 
social support and negative affectivity.  

12.3.2     Associations with Other Health Indicators 

 Two further studies tested this hypothesis with additional indicators of reduced 
health, the fi rst one being the British Whitehall II study (Chandola et al.  2007 ) and 
the second one the French Gazel study (Wahrendorf et al.  2010 ). In phase 7 of the 
longitudinal British study on civil servants (2002–2004), the three scales measuring 
reciprocal exchange in close relationships were applied together with a set of self- 
reported health measures. These latter were defi ned as physical and mental func-
tioning, sleep disturbances, self-rated health, depressive symptoms, and angina 
pectoris. Data on age, sex, socioeconomic position, social network, negative social 
support, prior health, and health-damaging behaviours were included in multivari-
able analyses as confounding factors. In fi nal analyses, associations with indicators 
of mental health and sleep disturbance were more consistent than with the remain-
ing health indicators. It also turned out that non-reciprocal exchange and negative 
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social support were moderately correlated, suggesting that part of the former asso-
ciation was mediated by negative social support (Chandola et al.  2007 ). 

 Mental and physical health functioning and self-rated health were also selected 
as indicators in analyses performed in the frame of a further cohort study, the French 
Gazel study. For the fi rst time, the hypothesis of an association of perceived reci-
procity in social exchange with health functioning was tested in a prospective study 
design as data on social relationships were collected in 2005 and data on health 2 
years later, adjusting for self-rated health in 2005 (Wahrendorf et al.  2010 ). In this 
investigation, a short version of the questionnaire was applied, measuring reciproc-
ity in participants’ main activity, in partnership, and in other close social relation-
ships with fi ve Likert-scaled items. The Gazel cohort consists of a large sample of 
employees of the French National Electricity and Gas Company followed since 
1989 (Goldberg et al.  2007 ). In 2005, a majority of the 8679 men and 2742 women 
participating in this study were retired. The frequencies of reported non-reciprocal 
exchange in respondents’ main activity, in partnership and in other trusting relation-
ships were 31,2 %, 18,5 %, and 26,8 % respectively, with a higher prevalence among 
women and among people with lower socioeconomic positions. After adjusting for 
age, sex, socioeconomic position and self-rated health at baseline signifi cant effects 
of all three types of non-reciprocal exchange on mental functioning and self-rated 
health were observed, with no noticeable differences between men and women. 
Associations with physical functioning were somewhat less strong and less consis-
tent (Wahrendorf et al.  2010 ). Despite some limitations the fi ndings of this study 
support the notion that perceived non-reciprocity in three different types of social 
exchange in early old age goes along with prospectively observed reduced mental 
health functioning and self-reported health. 

 In summarizing the results of all fi ve studies conducted so far, we can conclude 
that  balanced exchange between efforts and rewards in cooperative close social 
relationships  is  important for mental health and wellbeing . So far, this aspect of 
social exchange has not been elucidated to a suffi cient extent in mainstream research 
on social support and social networks. This conclusion results from the observation 
that signifi cant associations of non-reciprocity with health were maintained in mul-
tivariate analyses after controlling for measures of social support. The consistency 
of fi ndings across different age groups and populations from four different countries 
is remarkable in view of the modest operational measurement of quality of exchange 
in close social relationships, as well as in view of the inclusion of a comprehensive 
set of confounding factors. Therefore, this line of research offers opportunities for 
more in-depth exploration in future analyses.   

12.4     Perceived Non-reciprocity in School Work 

 A most recent extension of the theoretical model of effort-reward imbalance con-
cerns school work. Several studies documented unfavourable effects of adverse 
material and psychosocial school environments on the performance and wellbeing 
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of children and adolescents in both Western and Asian countries (Torsheim and 
Wold  2001 ; Verma et al.  2002 ). Despite obvious differences between school and 
work settings it is of interest to explore to what extent work-related models of an 
adverse psychosocial environment can be applied to the school context. One such 
extension was conducted with the demand-control model in a cross-sectional study 
in Sweden (Gådin and Hammarström  2000 ). In 2010, a fi rst test based on the ERI 
model was conducted in a sample of several hundred male and female adolescents 
(mean age 15,8 years) in the Chinese city of Kunming (Li et al.  2010 ). 

 To this end, the original questionnaire was adapted to the school setting where 5 
items measured ‘effort’, 11 items assessed ‘reward’, and 3 items represented the 
intrinsic component ‘over-commitment’. Scales means were computed, and sex- 
and grade level-differences were explored. Item-total correlations and Cronbach’s 
alpha were calculated, and the factorial structure of the questionnaire was analysed, 
using exploratory and confi rmatory factor analysis with calculation of goodness of 
fi t indices. The psychometric properties of these scales were satisfactory rather than 
excellent, but were confi rmed in an independent larger sample (Guo et al.  2014 ). In 
this fi rst study it was of interest to demonstrate  associations of a perceived imbal-
ance  between efforts spent and recognition or esteem received from signifi cant oth-
ers (teachers, school mates)  with a measure of self - reported health . Although 
vulnerable to common method variance, the fi ndings revealed strong associations 
with poor self-rated health, more so among girls than boys, and more so in high 
school than in middle school. Effects persisted after controlling for age, grade level, 
health behaviours and family wealth. 

 In a second publication based on the same sample associations of a stressful 
psychosocial school environment, as measured by this questionnaire, with the fre-
quency of suicidal ideation were analysed (Shang et al.  2014 ). It was assumed that 
recurrent experience of failed reciprocity at school may impair the students’ self- 
esteem, thus rendering them more susceptible to thoughts of engaging in suicide – 
related behaviour. Studying this question in a Chinese school population is of 
special interest as China turned out to be one of the countries with highest levels of 
pressure and competition with regard to academic success (Sun et al.  2012 ). This is 
not surprising given the high expectations raised about their children’s academic 
success by parents in the context of a national one-child policy. In this survey, about 
11 % of adolescents reported that they thought about suicide every month or more 
often during the last 6 months.  Odds ratios of suicidal ideation  were signifi cantly 
 elevated among those reporting high effort or low reward at school , and were high-
est among those suffering from the imbalance, as measured by the effort-reward 
ratio (Shang et al.  2014 ). 

  Social inequalities in health  are not only a major challenge in adult life, but also 
among adolescents (Viner et al.  2015 ). In an even larger survey of Chinese adoles-
cents conducted in the city of Zhengzhou Guo et al. analysed a moderating role of 
family socioeconomic position (SEP) in associations between a stressful psychoso-
cial school environment and depressive symptoms (Guo et al.  2014 ). The main fi nd-
ing of this study is illustrated in Fig.  12.2 . A signifi cant interaction term was 
observed between school-related stress and family SEP. When joint effects of 
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school-related stress and family SEP on depressive symptoms were estimated the 
odds of experiencing depressive symptoms in the most disadvantaged group (high 
school stress and low SEP) were about nine times as high as the odds of the most 
privileged group (no school stress, high SEP).

   The fi nding that associations of school-related stress in terms of the ERI model 
were particularly strong among disadvantaged adolescents in this large urban sam-
ple of Chinese students deserves further consideration. It is likely that parents in 
socioeconomic disadvantaged circumstances are less capable of providing the mate-
rial and psychosocial means for their children to develop effi cacious resources of 
coping with challenges and threats at school, thus rendering them more vulnerable 
towards developing depressive symptoms. If the notion of a social gradient of 
reduced mental health in adolescents within a rapidly developing country of consid-
erable global signifi cance is further supported preventive efforts of strengthening 
mental health at school should be developed, directed primarily towards socioeco-
nomic disadvantaged groups. 

 In summary, preliminary evidence demonstrates that the ERI model is success-
fully applied among adolescents in the context of school work and is associated 
with relevant indicators of mental health. Meanwhile, applications in other coun-
tries were conducted as well (Laftman et al.  2015 ; Fukuda et al.  2010 ). More 
recently, an attempt was made to measure effort-reward imbalance among univer-
sity students, and psychometric properties of a respective questionnaire were anal-
ysed in a sample of fi rst year medical students in Germany.  

  Fig. 12.2    Associations of school-related stress and family SEP with depressive symptoms. ORs 
and 95 % CIs, adjusted for age, sex, educational grade and health behaviour, n = 1774 (Based on 
(Guo et al.  2014 ), own visualization)       
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12.5     Concluding Remarks 

 In this chapter, we described possible quality criteria of a theoretical model and 
explored one of the criteria, parsimony. According to this criterion the strength of a 
theory is contingent on the breath of explanations or predictions derived from a 
minimal set of statements. We observed that the same small set of hypotheses that 
predicted work-related stress and disorders are associated with poor health in non- 
economic productive activities, in costly transactions occurring in close social rela-
tionships, and in effortful school work. While this evidence supports the 
generalization of the ERI model beyond paid work, some  limitations  become obvi-
ous as well. 

 First, the range of predicted health outcomes was more narrowly defi ned, bound 
to indicators of mental health and wellbeing. Moreover, few fi ndings only are 
derived from prospective observational cohort studies, thus preventing the analysis 
of causal relationships, and additional experimental or naturalistic studies exploring 
potential pathways were not performed. A further limitation concerns the measure-
ment of the model’s components. For instance, reciprocity in socially productive 
activities was assessed by a summary indicator rather than by a psychometrically 
validated questionnaire Therefore comparisons across studies are limited, and the 
full set of hypotheses could not be tested in all cases. Yet, the fact that the proposed 
extension of a theoretical model was supported by signifi cant associations with 
reduced mental health in almost all cases is considered a particular strength. 
Furthermore, results were obtained from populations representing different age 
groups, including the periods of adolescence, midlife, and early old age. Finally, 
rather than being derived from a sample of respondents recruited from one country, 
the fi ndings resulted from a variety of socio-cultural contexts in different parts of 
the world (USA, China, and various European countries). 

 Social inequalities in health and wellbeing defi ne a cross-cutting issue of con-
cern that has only partly been analysed in these non-economic transactions. 
However, in case of volunteering, we observed a social gradient of participation, 
with higher frequency among people in more privileged socioeconomic positions. 
Quality of life was signifi cantly worse among those with lower educations and 
income, in addition to the adverse effect resulting from perceived non-reciprocity 
when performing voluntary work (Siegrist and Wahrendorf  2009 ). Similarly, per-
ceived effort-reward imbalance at school was more frequent among adolescents 
with disadvantaged socioeconomic background in China, and associations with 
depressive symptoms were particularly strong in this group. As a consequence, the 
fi ndings reported in this chapter call for distinct policy interventions. These implica-
tions will be discussed in the three fi nal chapters of this book.     
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    Chapter 13   
 Household and Family Work and Health                     

     Stefanie     Sperlich      and     Siegfried     Geyer    

13.1          Household and Family Work: A Neglected Issue 
of Public Health Research 

 Compared to gainful employment, unpaid household and family work – mostly 
done by women – still receives little attention from the public as well as from public 
health research. Most of what is known today about the quality of women’s experi-
ences in the homemaking role is drawn from research on fulltime homemakers con-
ducted in the 1970s and 1980s. These studies predominantly stress the negative 
qualities of housework, including its fragmented, repetitive and demanding nature 
as well as the isolation and low social rewards associated with this role (Kibria et al. 
 1990 ). As Kibria notes “the neglect of homemaking as a topic of research reveals 
the implicit but widespread assumption that involvement in paid employment over-
whelms the social and psychological signifi cance of homemaking activities for 
women” ( 1990 , p. 329). He concludes that while domestic work continues to hold 
an important place in women’s live, little is known about women’s experiences in 
the homemaking role and about the relationship of these experiences with women’s 
health. In line with this, Staland-Nyman et al. ( 2008 ) stated that future research 
needs to address strain in domestic work as a contributory factor to women’s ill- 
health. More recently, Molarius et al. ( 2014 ) pointed out that domestic work is 
highly important for population health and also for gender equity in health. They 
concluded that domestic work should not be omitted when considering factors that 
affect self-rated health. As a fi rst step towards strengthening the visibility and 
importance of household and family work the WHO report on social determinants 
of health recommends to include unpaid work in national accounts (CSDH  2008 ). 
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 In contrast to household and family work research on the reconciliation of work 
and family life has continuously grown over the last two decades. Due to increasing 
participation of women in the workforce, the focus was placed on the impact of 
multiple role occupancy, including the roles of parent, spouse and employee. Two 
major theories were put forward concerning the relation of multiple roles with well- 
being. The ‘role-stress-theory’ indicates that managing multiple roles is diffi cult 
and creates strain and confl icts between the demands of work and family. On the 
other hand, the ‘role-benefi t-theory’ suggests that participation in multiple roles 
provides a larger range of opportunities and resources that can be used to promote 
better functioning in other live domains. Empirical evidence was found for the role- 
strain- theory (Glynn et al.  2009 ; Krantz and Östergren  2001 ) as well as the role- 
benefi t- theory (McMunn et al.  2006 ; Fokkema  2002 ; Lahelma et al.  2002 ). However, 
the multiple-role-approach was criticized for a number of reasons. For example, it 
was claimed that work and family were considered unrelated to each other, while a 
growing body of research shed light on their interdependence (Tsionou and 
Konstantopoulos  2015 ). In addition, it was argued that in their roles as workers, 
spouses, and parents, women experience both suffering and gratifi cation. Hence, 
rather the qualitative than the quantitative aspects of women’s experiences of social 
roles are important to understand their psychological well-being, or lack thereof 
(Baruch and Barnett  1986 ).  

13.2     Measuring Qualitative Aspects of Household 
and Family Work 

 In order to capture the qualitative dimensions of domestic and family work, some 
scholars started to use similar models for the study of paid and unpaid work on 
health. Initially, the job strain model developed by Karasek and Theorell ( 1990 ) was 
applied to household and family work with the two central components of high job 
demands and low decision latitude (see Chap.   1    ). The fi ndings showed that women 
reporting low control of their domestic work had increased risks of burnout (Kushnir 
and Melamed  2006 ), lower self-rated health (Staland-Nyman et al.  2008 ), depres-
sion and anxiety (Griffi n et al.  2002 ) as well as coronary heart disease (Chandola 
et al.  2004 ). 

 More recently, the Effort-Reward-Imbalance-model (ERI) was adapted to unpaid 
household and family work as well. This approach defi nes women’s engagement in 
household and family not only as an additional social role beyond work, but also as 
a specifi c form of labour. Literature suggests that some crucial efforts of paid labour 
also apply to domestic work, in particular ‘time pressure’, ‘interruptions and distur-
bances’ and ‘pressure to work overtime’ (Glass and Fujimoto  1994 ; Lennon  1994 ). 
The underlying hypothesis claims that household and family work – similarly to 
paid employment – contributes to one’s social identity and social status. In addition, 
household and family work may also offer ‘rewards’ in terms of promoting 
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 self- esteem and may therefore provide the potential for experiencing a favourable 
self- concept. As Baruch and Barnett ( 1986 ) argued, the prevailing images of house-
work as purely burdensome may be overly simplistic. They pointed out that – very 
similar to the basic assumption of ERI at work – the balance between rewarding and 
stressful aspects of the homemaking-role seemed to be the best predictor of well-
being. Siegrist ( 1998 ) stated that the principle of reciprocity may not be confi ned to 
paid work. It may be experienced in a similar way in other domains, such as marital 
and parental relationships. However, as Knesebeck and Siegrist ( 2003 ) pointed out, 
rewards in unpaid work compared to paid labour are rather of an emotional than an 
economic nature. This means that feelings of esteem, respect, appreciation and love 
rather than material benefi ts may be the most important reward transmitters in 
unpaid work (see Chap.   12    ). According to Baruch and Barnett ( 1986 ), women found 
the most rewarding aspects of the mother-role in the love they received by their 
children and pleasure in their accomplishments. They also identifi ed aspects related 
to the partner as important, in particular having an emotionally supporting partner-
ship. Studies suggest that women attaching a high priority on motherhood and tak-
ing care for the family showed higher values of satisfaction and well-being (Martire 
and Stephens  2000 ; Wickrama et al.  1995 ). Thus, the sense of doing something 
meaningful might be another important source of intrinsic reward. On the other 
hand, it was reported that household and family work are receiving insuffi cient rec-
ognition and social prestige, and the value of being housewife has signifi cantly 
decreased over the last decades (Cox and Demmitt  2014 ; Glass and Fujimoto  1994 ).  

13.3     ERI in Household and Family Work 

 Based on a literature-review, items were generated for measuring ERI in household 
and family work, abbreviated as ERI-HF (Sperlich and Geyer  2015c ). The compo-
nent ‘effort’ is composed of eight items referring to demanding aspects of house-
hold and family obligations by emphasizing quantitative workload. In the 
instructions of the questionnaire it was stated that “household and family work” 
covers a wide range of activities, including family organization, child care, help 
with homework, providing transportation for the children, as well as cooking, wash-
ing, tidying up, shopping, cleaning and much more. While ‘effort’ – analogous to 
ERI in paid work – was expected to show an unidimensional structure, ‘reward’ was 
assumed to be composed of four dimensions: (1) ‘affection from the child(ren)’, (2) 
‘recognition from the partner’, (3) ‘intrinsic value of family and household work’ 
and (4) ‘societal esteem’. 

 Response formats were constructed in analogy to the original ERI. First, subjects 
may agree or disagree whether the item content describes a typical feature of their 
work situation. Subsequently, mothers who agree are asked to rate to what extent 
they usually feel distressed by this experience. Every item has fi ve response catego-
ries ranging from (1) ‘does not burden me at all’ to (5) ‘burdens me greatly’. 
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 In addition, the short version of the over-commitment questionnaire was adapted 
to household and family work that captures the personal characteristic of inability 
to withdraw from work obligations (Peter et al.  2006 ). Minor linguistic changes 
only were needed, but two items had to be excluded due to poor reliability. The 
modifi ed over-commitment-questionnaire consists of four items with four response 
categories ranging from (1) ‘totally disagree’ to (4) ‘totally agree’. Up to now, the 
ERI-HF questionnaire and the modifi ed scale ‘over-commitment’ were translated 
from German language into English and Brazilian Portuguese language (Rosembach 
de Vasconcellos et al.  2016 ). 

 Psychometric properties of the ERI-HF-questionnaire were tested in a population- 
based study of German mothers (n = 3129). Data were collected in 2009 by means 
of a mail survey. Finally 3183 women agreed to participate, corresponding to a 
response rate of 62.3 %. Overall, the sample can be considered as representative for 
German mothers in terms of German federal state, school education, mother’s age, 
marital status and number of children. The age of participating women varied 
between 17 and 60 years (mean age 39.1, SD = 6.8), and that of the youngest child 
ranged from 0 to 18 years (mean age 9.4, SD = 5.3). Most women (72.8 %) were 
married, 17.5 % were single mothers. 44.5 % of mothers had one, 42.6 % had two 
and 13 % had three and more children. About one out of three participants (32.6 %) 
attended the school for no more than 9 years, and 30.4 % had an income considered 
at risk of poverty (<60 % of the median equivalent income). For more information 
on socio-demographic and family-related characteristics see Sperlich and Geyer 
( 2015a ).

   Confi rmatory Factor Analysis (CFA) reproduced the theoretical structure of 
ERI-HF: the ‘effort’-scale is based on one latent factor with eight items, whereas the 
scale ‘reward’ is composed of the expected four latent factors. With the exception 
of one item, ‘Reward2’, the model fi t is appropriate with respect to standardized 
regression weights and squared multiple correlations (Fig.  13.1 ). Fit indices ( χ 2/df, 
RMSEA, GFI, AGFI) and internal consistency (Cronbach’s Alpha) are satisfactory, 
indicating that the proposed theoretical construct fi ts the data. The same holds true 
for ‘over-commitment’, as evident from high internal consistency and satisfactory 
fi t indices (Sperlich et al.  2012 ). 

 Analogous to Siegrist et al. ( 2004 ), the effort-reward ratio was computed for 
each respondent according to the formula: e/(r × c) where e is the sum score of the 
effort scale, r is the sum score of the reward scale (with reversed coding according 
to the notion of imbalance) and c defi nes a correction factor for different numbers 
of items in the nominator and denominator. The effort-score based on the eight 
items varies between 8 and 40 (highest distress-level), the reward-score varies 
between 11 and 55 (highest distress-level). Values close to zero indicate a favour-
able condition (relatively low effort, relatively high reward), whereas values above 
1.0 indicate an effort-reward imbalance, e.g. a high amount of effort spent that is not 
met by the rewards received in turn. 

 About 19.3 % of mothers perceived lack of reciprocity in household and family 
work (Table  13.1 ). With regard to ‘effort’, high distress due to the ‘feeling as never 
being off duty’ was reported by every third mother and was therefore experienced 
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as the most common stressor in household and family work. The rate of mothers 
reporting high distress due to effort was comparatively high, ranging from 17.2 % to 
33.0 %. Lack of reward was less frequently experienced, with lack of ‘societal 
esteem’ reaching the highest degree of approval. Considering ‘over-commitment’, 
23.8 % of mothers reached a sum score 12 suggesting a psychosocial risk  condition. 
The items ‘I easily run into time pressures’ and ‘already in the morning I begin to 
worry about family work’ received highest approval rates (almost 60 %).

Effort1

Effort2

Effort3

Effort4

Effort5

Effort6

Effort7

Effort8

Reward1

Reward2

Reward3

Reward4

Reward5

Reward6

Reward7

Reward8

Reward9

Reward10

Reward11

,59

,43

,60

,66

,52

,64

,62

,65

,48

,30

,48

,44

,62

,39

,85

,83

,72

,75

,80

,86

,64

,43

,66

,34

,85

,91

,92
,59

,62

,38

,93

,69

,55

,70,87
,58

,81

,79

,80

,72

,81

,77

,66

,77

,67

,79

,62

Child

Partner

Intrinsic
value

Reward

Effort

Societal
esteem

  Fig. 13.1    Factorial structure of ERI in household and family work with standardized regression 
weights (direction of the  arrows  to the  right ) and squared multiple correlations (direction of the 
 arrows  to the  left  and  downward ) (Source: Sperlich et al.  2012 )       
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   Table 13.1    Frequency distribution of ERI- and over-commitment-items (Source: Sperlich et al. 
 2012 )   

 M  SD  % 

  Effort - reward imbalance   0.75  0.45  19.3 
  Effort  

 Effort1  Frequently there is great time pressure  2.77  1.09  22.8 
 Effort2  I’m frequently interrupted and disturbed  2.62  1.05  17.2 
 Effort3  Often I feel as never being off duty  2.77  1.34  33.0 
 Effort4  I would need more hours in the day to accomplish all my 

household and family work 
 2.42  1.30  22.1 

 Effort5  My family work has become larger and larger  2.55  1.20  22.0 
 Effort6  I have to do a ‘thousand things’ all at the same time  2.90  1.14  30.7 
 Effort7  I’m often overwhelmed by the large number of 

responsibilities 
 2.32  1.33  22.0 

 Effort8  I hardly get a moment’s rest during the day because of 
the many demands placed on me by the household and 
my family 

 2.57  1.27  25.4 

  Reward :  intrinsic value  
 Reward1  I (don’t) feel that family work are worth the effort  1.64  1.04  7.4 
 Reward2  I often question the meaning of household/family work  2.31  1.24  16.9 
 Reward3  The work I do for my family (don’t) provide a deeper 

meaning to my life 
 1.61  0.90  4.5 

  Reward :  societal esteem  
 Reward4  I often experience that household and family work is 

poorly recognized and appreciated 
 2.71  1.19  25.5 

 Reward5  Nowadays, a person is regarded disapprovingly if he/she 
is ‘only’ involved in household and family work 

 2.32  1.21  18.2 

 Reward6  The fact that family work is unpaid seems unjust to me  2.72  1.30  28.5 
  Reward :  recognition from the partner  

 Reward7  I (don’t) obtain appropriate recognition from my partner  2.10  1.28  16.6 
 Reward8  Often my partner doesn’t notice my work  2.31  1.32  21.2 
 Reward9  My partner (don’t) often thanks me for my work at home  2.35  1.20  17.4 

  Reward :  affection from the child or children  
 Reward10  From my child/children, I usually get (not) the 

appreciation and affection that I would wish for 
 1.95  1.13  10.5 

 Reward11  I (don’t) receive a great deal in return from my child/
children 

 1.85  1.20  12.1 

  Over - commitment   9.40  2.80  23.8 
 Over1  I easily run into time pressures  2.62  0.81  58.0 
 Over2  Already in the morning I begin to worry about family 

work 
 2.64  0.94  58.3 

 Over3  I constantly think about my responsibilities at home  2.27  0.89  38.7 
 Over4  If I postpone something, I have trouble sleeping at night  1.88  0.84  22.3 

   M  Mean value,  SD  Standard deviation,  %  Percentage of mothers reporting ERI (ratio >1), high 
over-commitment (categories 3 and 4 of response format, sum score 12) and high distress due to 
high effort and low reward (categories 4 and 5 of response format)  
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13.4        ERI in Household and Family Work and Women’s 
Health 

 At work, lack of reciprocity elicits strong negative emotions which in the long run 
adversely affect employees’ physical and mental health (see Chap.   1    ). A large body 
of evidence supports this assumption, indicating that an imbalance between high 
effort and low reward is associated with (psycho-) somatic symptoms, cardiovascu-
lar disease outcomes and psychological well-being (Siegrist  2009 ; Van Vegchel 
et al.  2005 ). We assumed that an imbalance in household and family work between 
efforts spent and subsequent rewards received may have adverse health conse-
quences comparable to those associated with paid work. 

 Analyses of covariance (ANCOVA) were carried out in order to analyze the asso-
ciations between ERI in domestic work and various health outcomes (anxiety and 
depression, somatic complaints, subjective health, hypertension) (Sperlich et al. 
 2012 ). Anxiety and depression were assessed using the Hospital Anxiety and 
Depression Scale German Version (HADS-D) (Hermann-Lingen and Buss  2005 ). A 
modifi ed version of von Zerssen’s complaints scale (v. Zerssen  1976 ) was used for 
assessing physical disabilities and discomfort. Subjective health was assessed by a 
single item with fi ve response categories ranging from 1 (‘very poor’) to 5 (‘very 
good’). For measuring hypertension the mothers were asked if a doctor had ever 
diagnosed high blood pressure (response format ‘yes’ or ‘no’). As a predictor of 
health outcomes the effort-reward ratio was transformed into a binary variable (val-
ues 1 vs. > 1). In order to differentiate between mothers with slight, moderate, or 
marked imbalance, women with a ratio > 1 were divided into three equally sized 
groups: (1) ratio score  33th percentile (slight imbalance), (2) ratio score ranging 
from the 34th–65th percentile (moderate imbalance), and (3) ratio score with values 
above the 65th percentile (marked imbalance). For ‘hypertension’ as outcome, 
logistic regression was performed due to its categorical scale level. In order to elimi-
nate confounding effects we controlled for mothers’ age, personality traits (opti-
mism and over-commitment) and socio-demographic characteristics (income, 
school education, employment status, single motherhood, number of children and 
age of youngest child). 

 As Fig.  13.2  illustrates, there is a linear association between ERI and health out-
comes such that health impairments are continuously increasing with ERI. The 
strongest association can be found for mental health: Mothers reporting no lack of 
reciprocity have signifi cantly lower anxiety and depression levels as compared to 
those reporting high levels of imbalance. A similar, less pronounced trend is 
observed for somatic complaints and self-rated health. With respect to blood pres-
sure, a marked imbalance is signifi cantly associated with hypertension.

   In order to analyze the associations of ERI with health in more detail, we tested 
the following three main hypotheses in analogy to ERI at work (Siegrist  2002a ):

    1.    ERI is associated with health risks, whereby the effect of ERI is higher than the 
single effects of high effort and low reward,   
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   2.    A high level of over-commitment may increase the risk of poor health even in the 
absence of ERI   

   3.    Mothers reporting ERI and a high level of over-commitment are at highest risk 
of poor health.    

Using the same health indicators (except for hypertension), we performed logistic 
regression analyses calculating odds ratios (OR) and confi dence intervals (CI). To 
investigate the fi rst hypothesis, we estimated odds ratios of poor health for ERI and 
the two subscales separately, resulting in three regression models (Sperlich et al. 
 2013 ). In addition, we analyzed the effect of ERI before and after controlling for the 
separate effects of ‘effort’ and ‘reward’. Regarding the second hypothesis we evalu-
ated over-commitment as an independent variable by controlling for ERI. Third, we 
analyzed whether mothers reporting an extrinsic ERI  and  a high level of over- 
commitment had an even higher risk of poor health. To this end both risk factors 
were combined into a single variable with four levels with ‘ERI ratio low and over- 
commitment low’ as reference group. All analyses were adjusted for pessimism, 

  Fig. 13.2    Associations of ERI with mother’s health outcomes. ANCOVA and logistic regression 
statistics adjusted for age, personality traits and socio-demographic characteristics.      none, ratio 
1.0      slight, ratio 33th percentile      moderate, ratio between the 34th and 65th percentile      
marked, ratio 66th percentile (Source: Sperlich et al.  2012 )       
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mother’s age, social status (school education, income), employment status and sin-
gle motherhood (for more details see Sperlich et al.  2013 ). 

 In line with the fi rst hypothesis, ‘high effort’ as well as ‘low reward’ are signifi -
cantly associated with all health outcomes (for detailed results see Sperlich et al. 
 2013 ). Overall, the health-related impact of ‘high effort’ (ORs ranging from 3.14 to 
7.09) is more pronounced than the effect of ‘low reward’ (ORs ranging from 2.71 to 
4.36). The mismatch between high effort and low reward (ER-ratio) is also signifi -
cantly associated with poor health. Partly in line with the fi rst hypothesis the odds 
ratios of the ER-ratio for anxiety and depression were elevated also after including 
the single scales together with the ER-ratio. In contrast, this does not hold for sub-
jective health. Similar results for ERI at work were reported by Preckel et al. ( 2007 ) 
and by Wahrendorf et al. ( 2012 ), demonstrating that the ER-ratio produces eventu-
ally, but not always a signifi cant effect after controlling for the separate effects of 
‘effort’ and ‘reward’. Consistent with the second hypothesis, a signifi cant associa-
tion of over-commitment with elevated health risks was found (ORs ranging from 
1.71 to 3.79). Even after adjusting for ERI this association remained stable indicat-
ing that the inability to withdraw from household and family work may matter for 
women’s health. In line with the third assumption of the ERI model, mothers report-
ing an ER-ratio above 1.0 in combination with a high level of over-commitment are 
at highest risk of poor health with ORs ranging from 4.27 to 17.59. In sum, the main 
assumptions of the ERI model were largely confi rmed by this study. Hence, it may 
be concluded that failed reciprocity in household and family work defi nes a state of 
emotional distress with negative health consequences, as evidenced by the original 
model of ERI at work (Sperlich et al.  2013 ).  

13.5     The Impact of Social and Family-Related Factors 
on ERI in Household and Family Work 

 The evidence on construct validity suggests that ER-ratio scores increase with the 
number of children and decrease when children are getting older. In addition, socio-
economic position seems to affect the mismatch between requested efforts and 
given rewards. In particular low income is associated with higher effort and lower 
reward, resulting in higher ER-ratio scores. A high mismatch was also found for 
single mothers (Sperlich et al.  2012 ). However, the strength of relationships tends to 
be overestimated in bivariate analyses when the independent variables considered 
(such as income and single motherhood) are strongly correlated (Sperlich et al. 
 2011 ). Therefore, in a further study, we investigated the effects of all possible pre-
dictors simultaneously on the ERI components by means of regression analyses 
(Sperlich and Geyer  2015a ). As we had no theoretical assumptions about the rela-
tive importance of the social and family-related factors considered, stepwise logistic 
regression analysis was used in an exploratory way. We assessed the degree to 
which strain-based-pressures in the work role impair performance in the family role 
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(‘negative work-to-family spillover’) as a possible further predictor of ERI. To this 
end, three items from a previous study were included (e.g. “due to job strain I am 
often too tired for joint activities with my partner/my child/ren)” (Siegrist  2002b ). 

 As expected, the number of variables that are signifi cantly associated with the 
ERI-components decreased after considering all predictors simultaneously. 
However, family-related characteristics such as ‘age and number of children’ 
remained largely signifi cant in the multivariate model, confi rming that effort in 
household and family work decreases with children’s age and increases with num-
ber of children. In addition, low levels of ‘social support’, marked ‘negative work- 
to- family spillover’ and women’s statement to be ‘mainly responsible for household 
and family work’ remained signifi cantly associated with higher odds of all ERI- 
components. By contrast, ‘socioeconomic position’ (school education, job position 
and per capita income) was less important in the presence of other social and family- 
related factors. However, the effects of ‘school education’ on the ‘ER-ratio’ and on 
the subscale ‘reward’ remained statistically signifi cant in the multivariate approach. 
Further analyses on the four dimensions on reward revealed that ‘having older chil-
dren’ and ‘having more than one child’ was signifi cantly associated with high dis-
tress related to lack of affection from child. Lower levels of ‘perceived social 
support’ and holding the ‘main responsibility for household and family work’ 
proved to be powerful in explaining higher levels of distress related to all dimen-
sions of reward. Similarly, marked ‘work-to-family spillover’ contributed to distress 
related to all reward-dimensions, in particular with respect to lack of intrinsic value, 
and lack of recognition from spouse. Working women tended to show lower odds of 
distress related to lack of societal esteem compared to fulltime-housewives. In addi-
tion, women with lower levels of socioeconomic position (education and income) 
showed signifi cantly higher rates of stress due to lack of societal esteem of house-
hold and family work. This may indicate that the perception of domestic work as a 
low-prestige activity is a source of stress, particularly among socially disadvantaged 
women (Sperlich and Geyer  2015a ).  

13.6     Stress in Household and Family Work: A Factor 
Contributing to Health Inequalities in Women? 

 Research on social inequalities in health suggests that the socio-economic gradient 
in health is less steep in women than in men. In particular, occupational position 
proved to be less relevant in explaining health inequalities among women (Sacker 
et al.  2000 ; Arber  1997 ; Koskinen and Martelin  1994 ). Chandola et al. ( 2004 ) 
assumed that the main mechanisms underlying social inequalities in health may dif-
fer between men and women: while employment-related factors may be more 
important for men, women may have other potentially demanding social roles 
related to family, child-care and care taking of others. Supporting this assumption, 
we found stress in household and family work in terms of ERI being signifi cantly 
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associated with mother’s adverse health. In addition, we demonstrated that socially 
disadvantaged mothers perceive higher stress due to lack of societal esteem of the 
homemaking role. If both fi ndings are considered in combination the question 
emerges whether stress in household and family work may contribute to health 
inequalities in women. 

 In order to address this issue, we analyzed ERI in household and family work as 
a mediator in the relationship between low socioeconomic position (as measured by 
school education) and women’s somatic complaints (Sperlich and Geyer  2015b ). 
Effort-reward imbalance (ERI) in household and family work acts as a mediator if 
school education exerts signifi cant effects on somatic complaints and on ERI, and if 
ERI is assumed to have an impact on somatic complaints (Holland  1988 ). The 
regression coeffi cients and their 95 % confi dence intervals of the total and direct 
effects as well as the indirect effects via ERI (mediator effect) were estimated by 
means of ordinary least squares (OLS) regression analyses. We calculated fi ve dif-
ferent mediator models according to different ERI components. For all analyses, we 
controlled for age, employment status, occupational stress, perceived social support 
and the personality trait ‘optimism/pessimism’ as possible confounders. Inference 
about indirect effects was determined by 95 % bias corrected bootstrap confi dence 
intervals based on 1.000 bootstrap samples. If zero was not in the confi dence inter-
val, the indirect effect was different from zero and considered as signifi cant. In 
addition, the Sobel Test (normal theory test) was used to specify the p-value of 
indirect effects. 

 Our analyses revealed a signifi cant total effect of education (X) on somatic com-
plaints (Y) (Fig.  13.3 ). As expected, higher levels of education are associated with 
lower levels of somatic complaints (total effect = −0.46). Adjusting for the effort- 
reward ratio (Model 1) only slightly reduced the magnitude of the association 
between education and somatic complaints to β = −0.42 (direct effect). No signifi -
cant indirect effect of X on Y through the effort-reward ratio can be found (indirect 
effect = −0.04). However, by considering ‘effort’ (Model 2) and ‘reward’ (Model 3) 
separately, signifi cant indirect effects are observed for both subscales. The effects 
have very different directions, thus canceling each other out, resulting in a statisti-
cally insignifi cant ER-ratio. Adjustment for ‘effort’ leads to increased educational 
differences in somatic complaints (β = −0.63). On the other hand, adjustment for 
‘reward’ resulted in a marked reduction of the association between school education 
and somatic complaints (β = −0.31). Regarding the reward dimensions, we found a 
signifi cant indirect effect for ‘societal esteem’ (β = −0.15) and for ‘affection from 
the child(ren)’ (β = −0.03) (Model 4). With regard to ‘intrinsic value’ the effect was 
slightly above statistical signifi cance (p = 0.073) while ‘recognition from spouse’ 
(Model 5) clearly failed to exert a signifi cant indirect effect (p = 0.407).

   Our fi ndings demonstrate that the ERI-components have different effects on 
somatic complaints. Contrary to our expectation, the regression coeffi cient for 
‘effort’ was positive, indicating that higher educated women are more affected by 
extensive workload from household and family duties than lower educated women. 
A possible explanation may be that higher educated mothers are more committed to 
paid work (Gutiérrez-Domènech  2005 ). Therefore they may be more susceptible to 
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work-family confl icts (negative work-to-family spillover) – fact that may explain 
their higher level of effort in household and family work. However, after controlling 
for negative work-family spillover, the effect of education on effort slightly 
decreased but remained statistically signifi cant (Sperlich und Geyer  2015b ). Thus, 
it can be assumed that work-to-family confl icts do not suffi ciently explain increased 
effort levels among higher educated women. Contrary to ‘effort’, ‘reward’ was posi-
tively associated with school education. Our fi ndings suggest that less well educated 
mothers perceive less appreciation and affection from their children which may 
refl ect diffi culties with parenting and mother-child relationship. 

 As Artazcoz et al. ( 2004 ) pointed out, the effects of parenthood on health depend 
on socioeconomic resources. While family work may be an important source of 
emotional distress for women of lower educational level, children mainly mean a 
source of satisfaction for women with high levels of material well-being. In support-
ing of this assumption, Conger and Donnellan ( 2007 ) found diffi culties with 
 parenting to occur more frequently in socially disadvantaged mothers. While the 
impact of parent-child relationship on children’s cognitive and emotional growth 
has been the subject of extensive research (e.g. Yunus and Dahlan  2013 ) its implica-
tions for women’s well-being received less attention. Our results support the 

  Fig. 13.3    The mediating effects of ERI and its components on the relationship between school 
education and somatic complaints (Source: The diagram is based on Sperlich and Geyer  2015b ). 
Notes:  ***  p  0.001,  **  p  0.01,  *  p  0.05. Model 4 includes all reward dimensions except ‘recogni-
tion from spouse’, Model 5 contains ‘recognition from spouse’ (not applicable to single mothers) 
with decreased sample size and reduced total effect size (β = 0.41)       
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assumption that the quality of mother-child relationship is an important determinant 
of women’s health as well. 

 In addition, we found that less educated women raised more often doubts about 
the meaningfulness of domestic and family work. Although failing to reach statisti-
cal signifi cance, this fi nding suggests that lower educated women experience less 
satisfaction in the homemaking-role. In line with this interpretation they more often 
complained about a lack of ‘societal esteem’ for their household and family work. 
This may be related to the fact that they are more often fulltime-housewives. In our 
study, this was the case in almost every fourth lower educated mother (24.6 %), 
whereas only one out of ten (10.6 %) of the higher educated women stayed at home. 
According to the ‘role-benefi t theory’, employment is benefi cial because it provides 
women with a wider set of identities (Pavalko et al.  2007 ; Martikainen  1995 ). Thus, 
lower educated women might perceive higher distress related to low societal esteem 
as they have insuffi cient means for compensating negative experiences in the 
homemaking- role by other more satisfying role involvements. 

 In sum, we found some evidence that the association of women’s education with 
somatic complaints is mediated by stress related to low reward for household and 
family work. In particular, lack of societal recognition, but also lack of affection 
from the children and lack of intrinsic value of being mother and housewife, con-
tribute to the explanation of higher levels of somatic complaints in lower educated 
women. After adjustment for all reward dimensions, the associations between edu-
cation and women’s somatic complaints were no longer statistically signifi cant. 
Therefore, we might conclude that stress due to lack of reward for household and 
family work is a contributing factor to health inequalities in women.  

13.7     Concluding Remarks 

 This chapter is devoted to fi ndings obtained from studies conducted with a question-
naire measuring effort-reward imbalance in unpaid household and family work. Our 
results support the assumption that the ERI-model is suitable for unpaid work and 
that it provides an explanatory framework for assessing stress experiences of family 
work. Particularly among socially disadvantaged mothers, lack of social recognition 
in the homemaking role proves to be a relevant source of psychosocial stress which 
may contribute to health inequalities in women. Given these fi ndings, we conclude 
that future research on health inequalities should take into account stress related to 
household and family work in addition to other more established factors. 

 Before we turn to policy implications and future research perspectives, some 
important limitations of our fi ndings need to be addressed. First, in line with litera-
ture (see Chap.   1    ) we assume that ERI is predicting health rather than health 
 predicting ERI. However, the cross-sectional design of our studies precludes any 
causal inference. Hence, longitudinal studies are warranted in order to clarify the 
direction of causality. Second, as all analyses so far are based on subjective data, 
individual differences in personality traits may have affected the reporting of fam-
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ily-related stress and of subjective health. In order to minimize this possible ‘com-
mon method bias’, we controlled for optimism as one particular personality trait, 
demonstrating that this bias is unlikely to account for the observed associations. 
However, other potential sources of common method bias may need to be consid-
ered (Podsakoff et al.  2003 ). Finally, as our data are based on samples of mothers 
from Germany, the question arises whether our fi ndings can be generalized beyond 
this context. As countries differ with respect to their cultural norms and family poli-
cies (  Palència     et al.  2014 ), future research will benefi t from cross-country 
comparisons. 

13.7.1     Policy Implications for Promoting Women’s Health 

 Since the reunifi cation in 1990, family policies in Germany gradually changed from 
traditional carer-strategy (men as ‘breadwinners’, women as ‘caregivers’) to the 
earner-carer-strategy where women and men are treated as being equally involved 
in both earning and caring (Bertram and Bujard  2012 ). Alongside this transforma-
tion, the societal value of being a fulltime-housewife has signifi cantly lost its pres-
tige (Cox and Demmitt  2014 ). Even though a number of women still stay at home, 
fulltime-homemakers are increasingly perceived as ‘old-fashioned’. We found 
lower educated mothers to complain more often about lack ‘societal esteem’ for 
their household and family work than those with higher education – a fact that may 
be attributable to their high prevalence of being fulltime-housewives. As demon-
strated elsewhere (Sperlich et al.  2011 ), lower educated women also have more 
children and bear their fi rst child earlier in life compared to higher educated women. 
Our fi ndings suggest that lower educated women are particularly affected by lack of 
social recognition as they remain more affi liated with the traditional gender role. 
They also raise more often doubts about the meaning of household and family work 
as compared to higher educated women, indicating that they are also less satisfi ed 
with their job at home. Hence, we might suppose that their fulltime-homemaking 
role is not always chosen voluntarily, but in part refl ects a lack of occupational 
opportunities. In this respect, future interventions should aim at improving the labor 
market integration of low-educated and low-skilled women. However, as Glass and 
Fujimoto ( 1994 ) pointed out, employment can be considered as health promoting as 
long as overload does not outweigh its positive effects. Thus, not all mothers will 
necessarily benefi t from employment. Family policies that are fostering free choice 
between paid work and household and family work (particularly in case of caring 
for very young children) (Misra et al.  2007 ) appear to be the most appropriate strat-
egy for promoting women’s well-being. 

 In the former Federal Republic of Germany (Western Germany, GFR) the gov-
ernment was in favor of a policy where women were treated primarily as carers 
(Misra et al.  2007 ; Gustafsson et al.  1996 ). This policy explicitly rewarded women 
for providing childcare through measures such as long periods of parental leave and 
tax benefi ts, leading to gender segregation of work with men as the ‘breadwinner’ 
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and women as being responsible for family obligations. By contrast, the former 
German Democratic Republic (Eastern Germany, GDR) fostered fulltime employ-
ment of mothers and provided a comprehensive childcare infrastructure. As a con-
sequence, in the former GDR women and men showed nearly the same employment 
patterns. In the past 25 years following the reunifi cation, family policies were the 
same in the Eastern and Western parts of Germany. However, employment patterns 
of women with preschool children still differ systematically in both regions, show-
ing considerable higher rates in East as compared to West Germany. According to 
Pfau-Effi nger and Smidt ( 2011 ), gender differences in the division of labor can 
largely be explained by differences in the cultural values that have developed differ-
ently in Western and Eastern Germany after the Second World War. 

 Remarkably, we also found different patterns of effort-reward imbalance in 
household and family work among women in East and West Germany. Whereas in 
the Western part 20.3 % of mothers reported an imbalance between high effort and 
low reward, this applied only to 13.5 % of East German mothers (Sperlich  2014 ). 
Levels of demand turned out to be approximately the same among East and West 
German mothers. Hence, ‘effort’ could not account for the observed difference. By 
contrast, West German mothers showed signifi cant higher levels of distress related 
to lack of reward, specifi cally ‘societal esteem’, ‘intrinsic value’ and ‘affection from 
child’. We found that lower school education and lower labor participation rates are 
important mediators of these associations, thus contributing to distress attributable 
to low reward among West German mothers. In addition, we found that only 17.1 % 
of West German women stated that household and family work was shared equally 
between partners as compared with 32.3 % of East German women. Hence, gender 
inequity of household labor might be a further factor in explaining the observed dif-
ferences between women in Eastern and Western Germany (Sperlich  2014 ). These 
fi ndings suggest that family policies should not only aim at improving participation 
of women in the labor market, but also aim at promoting changes of gender roles 
towards a more equal sharing of paid and unpaid work between both parents 
(Mellner et al.  2006 ).  

13.7.2     Stress in Household and Family Work: An Important 
Issue Also for Men? 

 Along with the increasing labor force participation of mothers, attitudes on gender 
roles gradually changed to the benefi t of more equal role expectations. In Germany, 
some 20 % of fathers are currently identifi ed as having a ‘modern’ gender role ori-
entation (Volz and Zulehner  2009 ). These ‘new fathers’ are expected to be more 
fully engaged in the physical and emotional care of children and in developing more 
egalitarian relationships with their partners (Cabrera et al.  2000 ). As a consequence, 
men are increasingly expected to face household and family stress and a double 
burden of paid and domestic labor. So far, the adopted questionnaire ERI-HF was 
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exclusively used among women in childcare responsibility. However, recently the 
ERI-model of household and family was tested with a clinical sample of fathers 
attending a family-focused rehabilitation (Sperlich et al.  2016 ). It provides specifi c 
treatments for mothers, and since 2002 for fathers as well, in childcare responsibili-
ties. The data collection took place in 2014 in 14 institutions (n = 415). Confi rmatory 
factor analyses revealed good to satisfactory properties for ERI as well as for over- 
commitment. Overall, 13.4 % of men in childcare responsibility reported an imbal-
ance between high effort and low reward of household and family work, whereby 
levels of effort were more frequently present than stress due to low reward. In addi-
tion, a signifi cant proportion of fathers had diffi culties to withdraw from housework 
obligations. ERI in household and family work revealed to be signifi cantly associ-
ated with father’s health. Our preliminary fi ndings suggest that the instrument is 
applicable to men in childcare responsibility. Further studies have to show whether 
ERI in household and family work also contribute to our understanding of the social 
determinants of men’s health.      
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    Chapter 14   
 Reward, Flow and Control at Work                     

     Tores     Theorell    

14.1          Reward, Control and Flow 

 Since its introduction (Siegrist  1996 ) the effort-reward imbalance (ERI) model has 
been used extensively in stress research. In my country this theoretical model has 
been used not only in research but also in occupational health practice along with 
other theoretical models, in particular the demand control (or job strain) model 
(Karasek  1979 ; Karasek and Theorell  1990 ). A recent survey (Theorell et al.  2015 ) 
of the international scientifi c literature has shown that the predictive value of effort 
reward imbalance in relation to augmented depressive symptoms is equal to the 
predictive value of job strain. In addition, in an early collaboration with Siegrist and 
Peter, the Stockholm group studied the combined effects of job strain and effort 
reward imbalance on cardiovascular disease risk (Peter et al.  2002 ). It was shown 
that the two models supplement one another in cardiovascular predictions. Similar 
fi ndings have been made in the Whitehall II study of British state employees with 
regard to cardiovascular disease risk (Bosma et al.  1998 ) and later with regard to 
self rated health in the Netherlands (de Jonge et al.  2000 ). Direct comparisons 
between the two models have also been made with regard to the circadian rhythm of 
saliva cortisol which is a frequently used indicator of the activity in the HPA axis 
(which mirrors the regulation of energy mobilisation in the body). Maina et al. 
( 2009 ), for instance, followed saliva cortisol levels in 104 telephone operators dur-
ing two workdays and one leisure day. While a high level of job strain was associ-
ated with increased cortisol excretion in the morning, a high level of effort reward 
imbalance was associated with lowered cortisol awakening response and lowered 
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overall cortisol excretion (both of which may mirror physiological exhaustion). The 
theoretical difference between the two models is discussed more extensively in 
other chapters in this book. The core concept in the effort reward model – and the 
concept that differentiates the model from other theoretical models in the fi eld – is 
reward. When a subject’s level of effort is not matched by reward in the form of 
material reward, social recognition and positive feedback, frustration arisesses. If 
this is longlasting, illness risk increases. 

 What are the neurobiological mechanisms underlying the increased illness risk 
associated with effort reward imbalance? Siegrist et al. ( 2005 ) contributed to the 
understanding of brain mechanisms in a study of a sample of working subjects who 
had a history of chronic work-related reward frustration (frustrated) who were com-
pared with subjects without such a history (non-frustrated). Solving arithmetic tasks 
was followed randomly by either monetary reward or omission of reward. Functional 
magnetic resonance imaging was performed in both groups of subjects during the 
experiments. Hyperactivation of dopaminergic regions of the brain was found in the 
frustrated compared to the non-frustrated subjects when reward was omitted – as an 
indication of a more long-lasting disturbance in the regulation of dopamin 
stimulation. 

 Psychophysiological researchers (see Csikszentmihalyi  1990 ) have recently 
introduced a concept that is theoretically related to reward, namely psychological 
fl ow. Another label for the same concept is “effortless attention” (Bruya  2010 ; Ullén 
et al.  2010 ) that typically occurs during active performance of challenging tasks and 
is accompanied by a sense of automaticity, high control, low self-awareness, and 
enjoyment. A fl ow experience mostly requires that the performance has been 
rehearsed extensively and also that the person’s skill has been developed during a 
long period of intensive training. The state of fl ow has been studied neurobiologi-
cally by means of functional magnetic resonance imaging (Ulrich et al.  2014 ). 
Although the general activation pattern in the brain during fl ow differs from the 
activation pattern observed during acute frustration of reward in chronically reward 
frustrated subjects there is one common feature which is that the medial prefrontal 
cortex is activated in both conditions. 

 In a recent study of the Swedish working population, Fagerlind Ståhl ( 2015 ) 
examined the interrelationships between work-related fl ow and other work-related 
psychosocial concepts. Work-related fl ow was measured with the “work-related 
fl ow inventory” introduced by Bakker ( 2008 ). This questionnaire consists of 13 
questions. Participants are asked to retrospectively assess their experience of work 
during the past 2 weeks (e.g. I do my work with a lot of enjoyment. I get my motiva-
tion from work itself, and not from the reward for it. When I am working, I think 
about nothing else.). It is closely related to questionnaires measuring work engage-
ment with the components vigour, dedication and absorption (Schaufeli et al.  2006 ). 
Although it is diffi cult to translate the transient intensive state of fl ow that a per-
former experiences suddenly and unexpectedly during a performance in front of an 
audience into the everyday experience of work, it is obvious that the questions do 
have a lot in common with “effortless attention”. Automaticity, low self-awareness, 
high control and enjoyment are obvious common features. According to Fagerlind 
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Ståhl ( 2015 ), one of the factors determining work-related fl ow is the experience of 
control at work, which links the concept also to decision latitude which is one of the 
two core concepts in the demand control model. 

 Propensity to fl ow (FP) corresponds to an individual’s likelihood of experiencing 
fl ow in any arena of life. Flow experiences can take place on several arenas. The 
Swedish Flow Proneness Questionnaire (SFPQ) was used as an indicator for fl ow 
proneness in daily life. The SFPQ is a 22-item self-report measure developed to 
estimate an individual's proneness to experience fl ow and consists of three sub- 
scales (seven items each) assessing FP during work, leisure, and maintenance activ-
ities. The questions are briefl y: “When you do something at work/during leisure/
during maintenance, how often does it happen that you feel (a) bored (reversed), (b) 
have enough ability, (c) clear image of what to do, (d) aware of how you perform, 
(e) totally concentrated, (f) being in control and (g) extreme satisfaction ?” Each 
item has fi ve response options. Again total focus seems to be an important aspect of 
the fl ow experience. Propensity to fl ow refl ects how frequently in life a subject is 
allowed to have such experiences. In a large study based upon the Swedish Twin 
Registry, Mosing et al. ( 2012 ) showed that the general propensity to fl ow is deter-
mined both by genetic and environmental infl uences. Internal locus of control (the 
feeling that the individual can exert control over his/her environment) and low pro-
pensity to experience anxiety are also correlated with propensity to fl ow. 

 In the twin study a more intensive examination was performed of “monozygotic 
twin pairs discordant with regard to piano playing” (Eriksson et al.  2016 ). In each 
pair one of the partners had spent a lot of time playing the piano throughout life 
whereas the other one had not done so. The estimated difference in piano playing 
hours in adult years between the twin partners ranged from 1456 to 7800 h. Ten 
such pairs were studied from many points of view. As expected the propensity to 
fl ow experiences related to music was signifi cantly higher in the playing twin, 
speaking in favour of a strong environmental component in music related fl ow. This 
did not generalize to the score for propensity to fl ow in general, however, which was 
not higher in the playing twin partner than in the twin sibling. In addition a high 
correlation was observed between reward at work and general propensity to fl ow 
(r = 0.74, p = 0.0002, n = 20).  

14.2     Physiology of Peak Flow During Performance 

 In a study which our group performed on highly professional pianists the partici-
pants were asked to play a self-selected very diffi cult piece that they liked and had 
played in several concerts (de Manzano et al.  2010 ). They were asked to do so on 
fi ve occasions in the laboratory. After each playing session they were asked to fi ll in 
a short questionnaire (Csikszentmihalyi  1990 ) designed to assess fl ow. Psychometric 
analyses showed that the core concept of fl ow in this situation could be character-
ized by means of three dimensions, namely high degree of arousal, self-evidence in 
execution (autotelic) and elated mood. Out of the fi ve occasions, the occasion with 
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the highest total score for fl ow was selected and the physiological state was com-
pared between this “fl ow” occasion and the other occasions. The results showed that 
there was signifi cantly (1) increased activity in the major zygomaticus muscle (the 
“smiling muscle”), (2) higher level of arousal (higher heart rate and blood pressure) 
and (3) deeper and slower breathing during the occasion with the maximal fl ow than 
during the other conditions. 

 The results in the pianist study indicate that during fl ow there is a joint activation 
of the sympathetic and parasympathetic systems. The state of high arousal could 
thus be counterbalanced by a concomitant activation of the parasympathetic system, 
effected by a breathing pattern with deep slow breaths. Further support for this 
theory regarding the psychophysiology of fl ow was derived from a non-musical 
experience, namely video game playing (Harmat et al.  2015 ). In this experimental 
study, the video playing conditions were manipulated in such a way that participants 
were exposed to “easy”, “optimal” (corresponding to fl ow when the level of diffi -
culty was high but had been adapted to the individual capacity), and “diffi cult” 
(when the level of diffi culty was slightly above the individual capacity) playing 
conditions in random order. The results showed that the state of arousal (heart rate) 
was comparable in the “diffi cult” and “optimal” conditions but that the participants 
had larger respiratory depth during the “optimal” condition. This confi rms in a more 
general setting the importance of the parasympathetic system activation in success-
ful counterbalancing of the high arousal state which arises when a subject is per-
forming at a near maximally diffi cult situation. Accordingly, peak fl ow experiences 
must exist in other non-stage situations at work as well. 

 In a study of professional singers and fl ute players (Harmat and Theorell  2010 ) 
recordings of heart rate variability were made when each one of the musicians per-
formed a strenuous and an easy piece at rehearsal and at concert. Not unexpectedly 
the heart rate was at its highest level when they performed the strenuous piece in 
front of an audience than during the other three conditions. Another observation was 
that those who reported nervousness before concert had a more pronounced decrease 
in heart rate variability than the others, indicating a poorer activation of the para-
sympathetic system in these subjects. 

 Both reward and fl ow represent two positive aspects of work. As indicated above 
(Ståhl Fagerlind  2015 ), the possibility to exert control seems to be an important 
condition for work-related fl ow. The experience of fl ow, regardless of whether we 
consider it from the point of view of transient peak experiences of fl ow or from a 
more every-day perspective, is a fundamental aspect of a positive life. An individual 
who has not been given the privilege to learn something diffi cult which requires 
hard efforts and to feel that his/her efforts have paid off in an elated feeling that he 
or she is in control of the situation is a reward in itself. Interestingly the work- 
related fl ow feeling is also related strongly to the feeling of being in control. That 
there are links also to parasympathetic activation during high arousal is interesting 
in the light of everyday variations in “being in control”. Collins, Karasek and Costas  
( 2005 ) have described how variations in self-reported decision latitude (control) at 
work correlates with heart rate variability (HRV) – in general when the participants 
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felt that they were exerting control over their situation, the HRV pattern changed in 
a way that was indicating elevated parasympathetic activity.  

14.3     Combining the Three Concepts Control, Flow 
and Reward 

 Karasek ( 2008 ) has applied the second thermo-dynamic law to a discussion about 
energy storage and release in workers. According to this model, periods of regen-
eration of energy (restitution/anabolism) with dominance of parasympathetic activ-
ity are interfoliated with periods of energy release dominated by sympathetic 
arousal. A theoretical model which incorporates control, fl ow and reward in one and 
the same model would postulate that a high level of decision latitude (control), with 
good possibility for workers to participate in decisions (decision authority) and 
good possibility for them to develop skills (skill discretion) needed for the exertion 
of control particularly in unexpected situations, is a necessary (but not the only) 
requirement for fl ow experiences at work. This would allow workers to train skills 
so that they feel they can focus and to manage diffi cult tasks and mobilize parasym-
pathetic activity in situations with high arousal. Such fl ow experiences seem to be 
an important ingredient in reward at work. 

 Conceived in this way, “reward” is defi ned as an intrinsic state of the working 
person. According to ERI theory, however, social reward (wage, promotion pros-
pect, job security, esteem) matching previous effort is considered a transactional 
process involving a giving and a receiving relationship. Thus, it is part of the extrin-
sic opportunity structure at work, in addition to the opportunity structure of task 
control and skill discretion. It is necessary to make this distinction theoretically 
since the real-life applications of the ERI theory have to do with improved struc-
tures at work for such opportunities. Of course, such transactions are expected to 
result in strong positive (protective, regenerative) emotions triggered by the brain 
reward system, and to some extent such emotions may be experienced as fl ow or 
elation (see also Chap.   1    ).  

14.4     Environment and Individual, Positive and Negative 
Factors: A Theoretical Model 

 Figure  14.1  (Theorell  2012 ) presents an image of the interplay between environ-
mental and individual factors in the workplace. There are three levels in the dia-
gram – to the left stressors and regenerative factors (anti-stressors corresponding to 
the environment), in the middle coping (corresponding to the individual’s positive 
and negative ways of handling the environment) and to the right stress/regeneration 
reactions (corresponding to the responses themselves). Each level theoretically 
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represents a level for intervention efforts. The environmental level corresponds to 
work organization interventions. The individual level represents efforts to strengthen 
the individual’s ability to handle the environment. The response level represents 
efforts to improve the response itself (for instance psychotherapy and pharmaco-
logical therapy reducing stress reactions). The diagram illustrates that the processes 
include “positive” (anabolism or regeneration) and “negative” (energy mobilization 
(stress) aspects. The lower black parts of the squares represent “stress”/“energy 
mobilization” whereas the upper white parts represent “anabolism” or “regenera-
tion”. The fl oating border between black and white illustrates that stressors can 
become anti- stressors and vice versa. For instance, an organizational change that is 
expected to benefi t the health of the employees may turn out to be bad if it is poorly 
planned and executed. A passive coping pattern may be benefi cial in an acute situa-
tion but if it is practiced in all situations for a long time in an adverse job situation 
it could have adverse effects on health in a longer time perspective. Anxiolytic med-
ication may work in an acute situation but could be dangerous to health if practiced 
excessively.

   The individual’s coping programme is shaped by an interaction between genetic 
and environmental factors. The individual’s coping strategy, however, is subjected 
to continuous change. New experiences throughout life infl uence coping strategies, 
in old as well as young subjects. Accordingly, the individual is not a static machine 
which has been built in the beginning of life by genes and childhood. Old individu-
als may change coping patterns when the environment changes. We have seen this 
in several evaluations of psychosocial interventions performed on elderly subjects 
(Arnetz et al.  1983 ; Lökk et al.  1991 ; Wikström et al.  1993 ). These studies show that 
coping patterns may change also in old subjects when psychosocial intervention 
programmes are introduced. This also means that educational approaches could 

  Fig. 14.1    Schematic presentation of the interplay between environment ( left ) and individual ( mid-
dle ) in responses ( right )       
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infl uence coping patterns which is the basis for individual stress management. The 
coping level corresponds to stress reduction aimed at changes in the attitudes and 
strategies for dealing with stressors in the workplace, rather than changing the 
stressors themselves. This type of stress management is mostly based on behav-
ioural therapy principles – for instance, “mindfulness”, “heart math” or other  similar 
systems for stimulating the individual to systematically analyze his/her own situa-
tion in relation to the environment. 

 The “interpretation” of the stressors and the subsequent handling of them (cop-
ing) is a result of genes and previous experiences. According to CATS (Cognitive 
Activation Theory of Stress) formulated by Ursin and Eriksen ( 2004 ), the coping 
pattern is to a great extent formed by the expectancies that the individual has on the 
consequences of his/her actions. A positive expectancy of outcome is likely to be 
associated with an active coping pattern. According to this terminology, negative 
expectancies could be labelled either helplessness (actions will not help) or even 
worse – hopelessness (actions will make things worse). The experiences that the 
individual may have had from similar situations in the past will partly determine 
how the interplay between stressors and coping will develop, and how the physio-
logical and psychosocial reaction will be. An important goal in worksite-based 
stress management programmes is, accordingly, to increase the likelihood that an 
employee will have positive outcome expectancies – a way of reducing individual 
stress reactions. The CATS theory is related to the ERI model in the sense that those 
who have experienced positive feedback and reward in many situations, sometimes 
in the form of positive feedback from superiors or colleagues and sometimes in the 
form of fl ow – which could mean positive feedback from the work process itself – 
are more likely than others to have a positive expectancy in stressful situations. 

 Epigenetic research has shown that strong social stimuli can activate and de- 
activate genes that are relevant for stress reactions. This means that the environment 
also infl uences the sensitivity of the genes themselves. Even the chemistry of such 
changes is beginning to be explored. One of the known mechanisms is methylation 
of genes (Szyf  2012 ; see also Hunter et al.  2014 ).  

14.5     Balance Between Energy Mobilisation 
and Regeneration 

 My version of the psychophysiological background of stress reactions has been 
described more in detail elsewhere (e.g., Theorell  2009 ). It has been stimulated to a 
great extent by Henry ( 1982 ). One of the central parts of the stress reaction is the 
Hypothalamic Pituitary Adrenocortical (HPA) axis, extending from the hypothala-
mus to the adrenal cortex (see Fig.  14.2 ). If the organism interprets the situation as 
energy-demanding, a chain of reactions starts resulting in raised blood concentra-
tion of corticosteroids. In a number of ways, these corticosteroids help the organism 
sustain its fi ght in a stressful situation. In the acute situation, this is purposeful since 
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the release of energy is facilitated by mobilization of fuel for energy requiring 
actions (carbohydrates and free fatty acids), and there is retention of salt and fl uid 
which may otherwise get lost in an uncontrollable way in a physically demanding 
situation. There is also inhibition of acute infl ammatory reactions. However, if the 
stressor is long-lasting, those effects may be damaging to health. There are other 
components in the immediate stress reaction, some of which occur more immedi-
ately (within seconds or parts of seconds) than the reactions of the HPA system 
(which take place within minutes), such as those taking place in the sympatho- 
adrenergic system (noradrenalin) and in the sympathomedullary system 
(adrenalin).

   There is also a “good” counterbalancing system (an anti-stress system) which 
protects from adverse effects of long-lasting stress. This HPG (Hypothalamo 
Pituitary Gonadal) axis has the same levels as the HPA axis, ranging from the hypo-
thalamus to the gonadal glands. The balance between the HPA and HPG axes is 
illustrated by Fig.  14.2 . The HPG axis represents the “regenerative” or “anabolic” 
part of metabolism. The male testes and the female ovaries are the end organs of this 
axis, and they represent the extremes of this activity, namely, reproduction. “Building 
a new human individual” is of course the most pronounced “anabolic/regenerative 

  Fig. 14.2    The stress reaction and its positive counterpart, regeneration. Schematic presentation of 
the interplay between energy mobilization ( right hand side ) and regeneration ( left hand side ) from 
the hypothalamus through the pituitary to the endocrine end organs       
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activity” that the body can be involved in. Building new cells and repairing worn- 
out tissues, however, is closely related to this. Some of the production of anabolic 
corticosteroids takes place in the adrenal cortex. Accordingly, some of the release of 
these regenerative hormones takes place in the adrenal cortex (for instance, testos-
terone in women), together with the corticosteroids that are important for energy 
mobilization. This means that the separation in the left and right side of Fig.  14.2  is 
theoretical and not anatomical. Cells producing hormones that are mainly active in 
regeneration are located in the adrenal cortex, which is mainly producing and releas-
ing hormones that are active in energy mobilization. The diagram illustrates that the 
two forces, “energy mobilization” and “regeneration”, are balancing one another on 
all levels of the HPA and HPG axes. 

 In all bodily organs, cells are being worn out and have to be repaired or replaced. 
In some cell systems, this is a rapid process (days or weeks, such as in mucosa, skin 
and white blood cells) whereas, in other systems, it is slow (years, such as in the 
skeleton). Of particular interest in the discussion regarding effects of long lasting 
stress is the fact that connective tissues and muscles depend on regeneration. 
Similarly, white blood cells have to be replaced when they are worn out. If not, 
increased resistance against infections may arise. A third example is the brain with 
its own support system, the glia cells. These cells are constructed like connective 
tissue cells, and they also depend on suffi cient regenerative activity. If this is not 
sustained, the glial cells will be dysfunctional. This affects the brain function, pos-
sibly contributing for instance to deteriorating short memory function. Testosterone 
and oestrogen, as well as their precursor DHEA-s (dehydroepiandrosterone sul-
phate), are examples of corticosteroids with mainly anabolic/regenerative function. 
Also, other hormones participate in this, such as the pituitary growth hormone. 
There is a balance between the HPA axis and the HPG axis. This means that the 
HPG axis tends to lower its activity when the HPA axis has maximal activity (in 
stressful situations); but it also means that damaging effects of long-lasting stress 
can be dampened by a high activity in the HPG axis. Thus, the balance between 
HPA and HPG activity is an important principle in health promotion. We are con-
structed for a life in “swings between the two”. We need challenges and periods 
with energy mobilization in order to “train” all our biological systems, but periods 
of energy focus have to be interspaced with periods of regeneration and recupera-
tion. In a symbolic (but not anatomical) way energy mobilization is represented by 
the sympathoadrenomedullary system and the HPA axis while regeneration is rep-
resented by the parasympathetic system and the HPG axis. Our hypothesis is that in 
the peak fl ow experiences the two systems may be highly active at the same time. 

 Long term exposure to stressors gives rise to toxic effects of stress hormones, 
immune system hyperactivity and elevated blood pressure and it also causes dis-
turbed regulation of energy mobilization suppresses and weakens the good positive 
regenerative forces in the HPG axis activity (see Mc Ewen and Wingfi eld  2003 ).  
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14.6     Work Organization Improvement Versus Individual 
Stress Management 

 As has been pointed out by several reviews recently (see for instance Ahlbäck Öberg 
and Wockelberg  2012 ) there is an increasing societal orientation towards blaming 
the individual for his/her wellness. This tends to lead us away from work organiza-
tion interventions and collective efforts. Most of the contemporary anti-stress litera-
ture is therefore on individual stress management programmes. However, if work 
organization is functioning poorly, individual stress management programmes are 
not likely to have lasting effects. There are several examples of work organisational 
efforts that have been evaluated with regard to employee health effects. Most of 
these intervention programmes have tried to improve both decision latitude and 
reward for employees (Semmer  2006 ). A recent Cochrane review included 39 job 
site interventions including a wide range of organisational as well as physical inter-
ventions with evaluation of employee health effects. Success rates were higher 
among more comprehensive interventions tackling material, organisational and 
work-time related conditions simultaneously (Montano et al.  2014 ). 

 An idea that has been tested by our group is that teaching leaders about psycho-
social factors in relation to employees would benefi t the health of subordinates. 
Such interventions are usually not included in reviews of work organisation inter-
ventions although in my opinion they should be. I will report more in detail on two 
studies from our group because they illustrate how control and reward as well as 
employee health can be benefi cially affected by improvement of managers’ psycho-
social competence. 

 The  fi rst evaluation study  (Theorell et al.  2001 ) was planned during the Spring 
1998. During that period, Sweden was in the fi nal part of a fi nancial crisis that 
started in 1990. During the late 1990s, the economy had started to recuperate and 
unemployment rates had decreased. The crisis had started a new era in Swedish 
business life, however, with a high pressure for reorganization of worksites, privati-
zation of several parts of the public sector, increased competition and lively discus-
sions about management models. During the study period, no pronounced change in 
this particular company’s market conditions took place, but there was a constant 
discussion about such a change and this created organizational anxiety. The leaders 
of the company argued that psychosocial education for the managers could be of 
benefi t. For instance, one argument was that managers who have good psychosocial 
knowledge would be more able to handle employee anxiety and, accordingly be 
able to prevent dysfunction in the organization during the turmoil better than man-
agers with poor psychosocial knowledge. A consulting agency was contacted and, 
at the same time, a team of researchers was contacted taking responsibility for eval-
uation. The manager education that was launched was founded in organizational 
research, and had the following structure:

•    It was mandatory for all managers in the organization (13 % of the employees) to 
participate.  
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•   There were meetings every second week during two semesters (Fall, 1998 and 
Spring, 1999), lasting for 2 h each time. The meetings consisted of a lecture last-
ing for half an hour, followed by group discussions with seven participants in 
each group. An expert from the external consulting group participated in all 
group discussions. The gatherings took place in the workplace during work 
hours.  

•   An important aspect of the design of this intervention was that all managers in 
this part of the organization took part in the meetings. This meant that they could 
support one another during the intervention year. There were four themes, each 
one occupying one fourth of the period, namely, individual stress, group stress, 
organizational stress and ways for instituting and maintaining benefi cial change.  

•   A condition for a meaningful evaluation was that there was a control group. 
Accordingly a similar department of the same insurance company was assigned 
to be control group. This department had similar numbers of employees and 
similar work tasks. Both groups were geographically located in the central part 
of Stockholm.    

 The evaluation was a quantitative one, with emphasis on work environment and 
employee health. Standardized questionnaires were distributed, and morning blood 
samples (for the measurement of cortisol and liver enzymes, as well as lipids in 
serum) were collected before start, as well as after 1 year. The results from the ques-
tionnaires showed that there was a signifi cantly more favourable development of 
decision authority in the experimental group than in the control group during the 
intervention year. In the control group, decision authority deteriorated, whereas in 
the intervention group it improved. This signifi cant difference in development was 
observed both in the managers themselves and in their respective subordinates In 
the examination of 260 employees who provided blood sample collections (130 in 
each group), morning serum cortisol remained unchanged during the study year in 
the control group, but decreased in the experimental group – with a signifi cant 
Group × Time interaction effect. Important characteristics in the design and inter-
pretation were the following ones: 

 The initiative came from management, not from the employees or union. 
Although the target of the intervention was the manager group, one of the specifi c 
aims of the programme was to increase managers’ awareness of the employees’ 
psychosocial needs. This means that, although the design could imply a top-down 
perspective, the contents of several lectures and group discussions aimed at an 
increase in bottom-up processes. Interestingly, analyses of changes in decision 
authority showed a favourable development in the experimental group, both in the 
managers themselves and in employees. Indeed, improved decision authority has 
been shown to be an important mediator of improved employee health in successful 
psychosocial job site interventions (Bond and Bunce  2001 ; Jackson  1983 ). Our 
results could be interpreted to mean that increased power sharing could be perceived 
at the same time in both managers and employees during a successful psychosocial 
intervention. Although speculative, this could also have created an improved basis 
for work-related fl ow as well as reward for the employees. 
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 Biological indication of reduced stress level was visible after a whole year of the 
intervention, not before that (data not published) – no signifi cant difference was 
observed after half a year. This is logical since psychosocial processes may take a 
long time and, in this case, there had to be effects fi rst on the attitudes and knowl-
edge of the managers, and then subsequently on the whole employee group. 

 It could be argued, since there was only one intervention group and one control 
group, that non-recorded irrelevant factors could explain the difference in develop-
ment. While this may theoretically be true, we found no competing processes in the 
two halves of the organization that were likely to explain the difference. There was 
no effect on work demand or work tempo. The signifi cant psychosocial effect that 
was observed was a more favourable development of decision authority in the inter-
vention group (both among managers and subordinates) than in the other group 
during the study year. This was associated with reduced morning cortisol, which is 
in this relatively healthy working population an indication of reduced energy mobi-
lization, ie decrease HPA activity. The most likely interpretation is that the interven-
tion programme had reduced the stressors by improved infl uence over decision for 
the employees and, thereby, decreased their level of energy mobilization. 
Unfortunately there was no assessment of biological regeneration so there was no 
possibility for us to explore the effects on balance between HPA and HPG activity. 

 There was no qualitative evaluation of the intervention programme. The research-
ers even deliberately avoided extensive qualitative interviewing because it was felt 
that this could have had an adverse effect on the course of the psychosocial process. 
However, interviews with the personnel management after the end of the interven-
tion year showed that the managers in the psychosocial intervention group were 
more sensitive to the psychosocial needs of their employees, so an effect of the 
programme was clearly visible. Although not specifi cally assessed, this is likely to 
have infl uenced the reward dimension favourably. That reward can be favourably 
infl uenced by psychosocial work site interventions has been shown in other studies 
(Bourbonnais et al.  2011 ; Limm et al.  2011 ) 

 The  second evaluation study  (Romanowska et al.  2013 ,  2014 ; Romanowska 
 2014 ) included assessment of a hormone related to the activity in the regenerative 
system (HPG axis), namely De-Hydro-Epi-Androsterone sulphate (DHEA-s). This 
intervention was based upon a different educational principle than the fi rst one. In 
addition, the framework was different because the participants in the study did not 
represent whole organizations. They came from many companies/agencies, and rep-
resented themselves only. Therefore, they did not enjoy the support from other man-
agers who had taken part in the same education concomitantly. 

 The participating managers were recruited among managers who had applied for 
manager education. They were informed that they would be randomly allocated into 
two different groups, and that extensive examinations would take place with them 
during the process (before start, after 1 year and after 18 months). If they did not 
accept these conditions before randomization had taken place, they were not 
recruited for the study. The basic new educational idea was that managers need 
training in empathy. Aesthetic experiences may give important educational triggers 
in such a learning process and, therefore, the managers in the “artistic training” 
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group were subjected to a collage of poems with adjacent emotionally adapted 
music – Schibbolet performances. The topics in the Schibbolet performances were 
related to human suffering, and also related to the responsibility that human beings 
may have in situations that are dangerous for their colleagues. The topics were not 
necessarily related to work situations but, rather, to more general situations. They 
were, however, certainly translatable into situations that managers encounter in 
their employee contacts (e.g., when bullying arises against an employee). There 
were ten Schibbolet performances during the intervention year, and the perfor-
mances were always systematically followed up with group discussion (in the large 
group and in smaller groups) led by experts. In addition, the participating managers 
were asked to write diaries after each performance. Notes from the diaries were 
used in follow-up talks. 

 The intervention programme for the managers in the comparison group was very 
similar to the programme in the fi rst study with short lectures, group discussions, 
participants telling one another how they solve problems and home lessons. The 
amount of time, frequency of lectures etc were comparable between the two groups. 
For both groups the intervention periods were started after a high quality widely 
accepted short course in leadership lasting for 2 days. This course was the same for 
both groups of managers. In the evaluation of the Schibbolet study there were 
assessments of plasma cortisol and DHEA-s, representing energy mobilisation 
(HPA) and regeneration (HPG) before start, after 12 months and after 18 months 
(Romanowska et al.  2011 ) both in the managers themselves and in subordinates. 

 The 1-year follow-up showed that – as in the previous evaluation study – plasma 
cortisol tended to decrease in the conventional group, possibly indicating a tendency 
to decreased energy mobilisation. In the Schibbolet group the plasma cortisol con-
centration tended to increase. After 18 months there was no difference between the 
groups from this point of view. However, the plasma concentration of the regenera-
tive indicator, DHEA-s, developed differently in the two groups with a more favour-
able development in the Schibbolet group. The group difference was not yet 
signifi cant in subordinates associated with the respective managers after 12 months 
but became signifi cant after 18 months. Table  14.1  shows the results for the com-
bined groups (leaders and subordinates together) in the Schibbolet and control 
group respectively.

   The results show that the DHEA-s concentration decreases in both groups. This 
general tendency could be explained by a small aging effect (there is a strong 
decrease in DHEA-s concentration with increasing age, despite the short period a 
small effect is expected) and a seasonal effect. The latter effect is due to the fact that 

   Table 14.1    Plasma DHEA-s concentration (micro-mol/l) in two groups (Schibbolet and 
conventional) with leaders and subordinates together (similar fi ndings for subordinates only) 
before start (baseline), after 12 months and after 18 months (Romanowska et al.  2011 )   

 Baseline  12 months  18 months 

 Schibbolet  4.93 ± 0.39  4.88 ± 0.37  4.55 ± 0.35 
 Conventional  4.90 ± 0.32  4.62 ± 0.30  4.21 ± 0.28 
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the fi rst two measurements were made during the spring while the 18 month follow-
 up was made in November when several endocrine measures show deterioration. 
However, there is a striking difference in development between the two groups – the 
observed decrease is much smaller in the Schibbolet group. It is as if the subordi-
nates of the Shibbolet managers, relatively speaking, were protected from normal 
anabolic deterioration during the winter season. Two-way analysis of variance 
showed a statistically signifi cant difference in development in the two groups 
(n = 49 in Schibbolet and 74 in conventional group, p = 0.003), and the group differ-
ence in DHEA-s development was statistically signifi cantly different between the 
groups also when the analysis was confi ned to subordinates only (n = 31 in Schibbolet 
and 58 in conventional group, p = 0.027). 

 The DHEA-s fi nding was accompanied by parallel signifi cant fi ndings after 
18 months in the subordinates in favour of the Schibbolet group for mental health 
(sum of sleep disturbance, depressive symptom and emotional exhaustion), covert 
coping and performance-based self esteem. DHEA-s is an interesting hormone 
because of its relationship to regeneration. Lennartsson et al. ( 2013a ,  b ). The plasma 
concentration of DHEA-s is lowered in subjects who live in a longlasting stress situ-
ation and in addition it has been shown that the ability to respond with increased 
DHEA-s level in acute stress situations is lowered in these subjects. 

 The managers themselves had changed differently (in favour of the Schibbolet 
group) in the two groups already after 12 months with regard to variables which 
could be assumed to have particularly strong importance for the health of the subor-
dinates. These were (Romanowska et al.  2013 )  agreeableness  (one of the standard 
personality traits in the “Big Five”) which is close to empathy and engagement in 
others,  sense of coherence  which relates to the manager’s ability to handle stressful 
situations and fi nally  laissez faire  (the opposite of engagement). An interesting 
observation (Romanowska et al.  2014 ) was based upon the fact that the score for 
laissez faire was calculated both from the managers’ own responses to the stan-
dardised questionnaire and from the responses of their subordinates who were asked 
to answer the same questions about their managers’ laissez faire before and after the 
intervention year. The results showed a statistically signifi cant discrepancy with 
regard to development of laissez faire/engagement – the Schibbolet subordinates 
rated improved engagement from their managers while the managers themselves in 
this group self-reported a deterioration from this point of view. In the other group 
the discrepancies went the opposite way – the managers considered themselves to 
have improved while their subordinates reported decreased engagement in their 
manager. This discrepancy could be explained if we assume that as a consequence 
of the programme several of the Schibbolet managers became aware of a problem 
(awareness of psychosocial needs in the subordinates) that they had not thought of 
previously. In the other group the managers may have reinforced one another (in 
their groups settings which were part of the programme) in behaviours perceived by 
the subordinates as disengaged laissez faire behaviours. 

 Due to the fact that the manager participants in this latter study came from many 
different organisations and could not support one another, the effects of the inter-
vention on organisational aspects may have been weaker than in the fi rst study. The 
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art based programme was aiming more specifi cally at improved empathy and 
engagement in the individual managers and this may have been less sensitive to the 
lack of support from manager colleagues. In parallel with the fi rst study the effects 
on subordinates were not immediately observed, at fi rst after 18 months. 

 How can we link the two intervention studies to the general model introduced in 
this chapter, the one including control, fl ow and reward? In a general sense empathy 
(agreeableness) and ability to handle organisation stress (sense of coherence) were 
more benefi cially affected in the Schibbolet participants. Perhaps this has allowed 
the subordinates of the Schibbolet managers to feel more fl ow, to “relax” with 
increased parasympathetic activity in demanding situations? Neither work-related 
fl ow nor reward at work were assessed but indirect evidence for this kind of effect 
was found. The favourable development of DHEA-s as well as lowered performance- 
based self esteem and lowered scores for covert coping could be regarded in this 
way. However, the most important conclusion to be drawn from this is that the three 
concepts control, fl ow and reward at work should be linked to one another in future 
job intervention research.  

14.7     Conclusions 

 In this contribution the complicated interplay between control at work, work-related 
fl ow and reward at work is reviewed. Our knowledge regarding how they are inter-
related is limited but a general hypothesis is formulated which links them to one 
another. There is evidence indicating that experience of control and frequent fl ow 
may be important anti-stressors (see Fig.  14.1 ) adding to the total feeling of reward. 
All of these concepts are important in psychosocial interventions. However, in order 
to understand this in future research efforts we have to regard the processes them-
selves as part of the research task. As has been formulated by a Danish group of 
researchers: “ The results indicate that employee participation in intervention pro-
cesses is crucial in what appears to be an important association with perceived 
changes in procedures and ,  therefore ,  in intervention outcomes ” (Nielsen and 
Randall  2012 ).     
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15.1          Introduction 

 Cardiovascular diseases are the main cause of death in men and women worldwide. 
According to the World Health Organization (WHO), 17.5 million people died from 
CVD in 2012 which represents 31 % of all deaths (WHO  2011 ). Hypertension is the 
leading CVD risk factor (Kearney et al.  2005 ; Ezzati et al.  2002 ). Globally, approxi-
mately 54 % of strokes and 47 % of coronary heart diseases are attributable to high 
blood pressure (Lawes et al.  2008 ). For their part, mental health problems account 
for close to a third of the disease burden associated with non-communicable dis-
eases in high income countries (WHO  2008 ). Depression and anxiety altogether 
represent the second leading reason for visiting a general practitioner in Canada 
(IMS Health Canada  2010 ). Mental health problems also are the fi rst or second 
cause of sickness absence from work (Henderson et al.  2005 ) and represent the lead-
ing cause of disability for ages 15–44 (WHO  2002 ). Certifi ed sickness absences 
from work for mental health problems usually have a long duration and a high risk 
of recurrence, thus leading to a considerable social burden and loss of productivity 
(Koopmans et al.  2011 ; Henderson et al.  2005 ). 
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 As presented in Chaps.   5    ,   6    , and   7    , prospective evidence has been accumulating 
on the deleterious effects of adverse psychosocial work factors, on the development 
of CVD (Gilbert-Ouimet et al.  2013 ; Babu et al.  2014 ; Kivimaki et al.  2012 ; Nyberg 
et al.  2013 ; Landsbergis and Schnall  2013 ) and mental health problems (Ndjaboue 
et al.  2012 ; Bonde  2008 ; Stansfeld and Candy  2006 ; Netterstrom et al.  2008 ). Two 
well-defi ned and internationally recognized theoretical models are generally used to 
measure psychosocial work factors: the effort-reward imbalance (ERI) (Siegrist 
 1996 ) and demand-control (Karasek  1979 ) models. The ERI model proposes that 
efforts (e.g. pressure to work overtime, increasingly demanding work, constant time 
pressure, repeated interruptions) should be rewarded in various ways: income, 
respect, esteem, and occupational status control (job security, promotion prospects, 
unforced job changes) (Siegrist  1996 ). Workers are in a state of detrimental imbal-
ance when high efforts are accompanied by low reward, and thus more susceptible 
to health problems (Siegrist  1996 ; Siegrist et al.  2004 ). For its part, the demand- 
control model suggests that workers simultaneously experiencing high psychologi-
cal demands and low job control (job strain) are more likely to develop stress related 
health problems (Karasek  1979 ). In prospective studies conducted in industrialized 
countries, about 20 % of workers are exposed to these adverse psychosocial work 
factors (Brisson et al.  2011 ). In the current globalized economy, organizations are 
facing ever-stiffer competition and workers are consequently being increasingly 
exposed to adverse psychosocial work factors, mainly increased workload and pre-
cariousness (Algava et al.  2014 ; Quinlan et al.  2001 ; Eurofound  2015 ). 

 Workplace interventions aiming to improve work environment characteristics, 
including psychosocial work factors, have been recommended two decades ago by 
the World Health Organization ( 1995 ) and reaffi rmed in 2001 by the International 
Labour Offi ce ( 2001 ) and in 2004 by the London department of health (Department 
of health  2004 ). If preventive interventions are successful in reducing adverse psy-
chosocial work factors (intermediate effects) they could also lead to the reduction of 
work-related health problems, such as high blood pressure, CVD, and mental health 
problems (fi nal effects). 

 This chapter will fi rst present a brief overview of evidences regarding the effects 
of preventive intervention aiming to reduce adverse psychosocial work factors and 
related health problems. This overview will be followed by a discussion of impor-
tant quality criteria required to conduct solid research in this area. In the third part, 
three psychosocial workplace intervention studies meeting most of these quality 
criteria will be presented in depth. Finally, public health policies aiming to help 
reducing adverse psychosocial work factors will be discussed.  

15.2     Overview of Psychosocial Workplace Interventions 
Studies and Health 

 A number of systematic reviews have been conducted to evaluate the effects of 
workplace interventions aiming to improve work characteristics and related health 
outcomes (Ruotsalainen et al.  2015 ; Richardson and Rothstein  2008 ; Corbiere et al. 
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 2009 ; Egan et al.  2007 ; Montano et al.  2014 ). The systematic review conducted by 
Egan et al. ( 2007 ) is the only one systematic review which included specifi cally stud-
ies in which the intervention aimed at improving adverse psychosocial work factors 
which can be related to the ERI or the demand-control models. This review included 
18 intervention studies published between 1981 and 2006. The study was restricted to 
interventions aiming  to increase employee ’ s opportunities to make decisions or par-
ticipate in decision making process at work  (Egan et al.  2007 ). The studies included 
had to evaluate health effects, but no restrictions were made regarding the type of 
health outcomes (ex. mental health, physical health, absenteeism and physical mea-
sures). Twelve studies out of 18 were prospective with a control group. Altogether the 
results were mixed. Indeed, in 8 studies out of 18 there were improvements of psy-
chosocial work factors and in 11 studies out of 18 there were improvements in work-
ers’ health. However, a more consistent result was observed in the subgroup of studies 
where psychosocial work factors had improved. Indeed, in this sub-group improve-
ments in workers’ health were observed in the large majority of studies i.e. seven out 
of the eight studies. One of these studies targeted the ERI model directly (Bourbonnais 
et al.  2006a ). This study will be presented in depth in Sect.  15.4  of this chapter. 

 Three other systematic reviews were restricted to (Montano et al.  2014 ) or made 
separate analysis for (Ruotsalainen et al.  2015 ; Richardson and Rothstein  2008 ) 
organizational-level intervention studies. Organizational-level interventions refer 
here to interventions aiming to improve workplace characteristics as opposed to 
interventions aiming to act at the individual level by enhancing the capacity of indi-
viduals to cope with adverse psychosocial work factors. However, unlike in the 
review by Egan et al. presented previously, the interventions evaluated in these 
reviews combined organisational-level interventions on adverse psychosocial work 
factors with other organizational-level interventions such as physical conditions, 
exposure to noise or chemical agent, working time, schedule, etc. In the systematic 
review by Montano et al. ( 2014 ), the interventions were classifi ed according to three 
categories of targets: (1) material conditions, (2) work time-related conditions and 
(3) work organization conditions including psychosocial work factors of the effort- 
reward and the demand-control models. Thirty-two studies published between 1993 
and 2011 included at least one intervention in the work organization category. 
Compared to interventions on only one of these three categories of targets, interven-
tions addressing targets in more than one category were more likely to report a 
signifi cant health improvement. Indeed, signifi cant health improvements were 
reported for 6 of the 16 studies when only work organization conditions were tar-
geted, one of three studies when work organization were combined with time 
 conditions, six out of ten studies when work organization conditions were combined 
with material conditions and three out of three studies when all three conditions 
were targeted. In the systematic review and meta-analysis by Ruotsalainen et al. 
( 2015 ), 21 organizational-level intervention studies conducted in health care work-
ers between 1993 and 2013 were reviewed. In these studies, the intervention aimed 
at improving work schedule, work conditions, support, care, and communication 
skills. The outcomes evaluated included a number of scales such as the Maslach 
Burnout Inventory (MBI) scale, the Nurse Stress Scale, the Perceived Stress Scale 
and the General Health Questionnaire. Note that psychosocial work factors were 
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considered as stress outcomes. This meta-analysis showed that improving the work 
schedule was signifi cantly associated with a reduction in workers’ stress level 
(Standardized mean difference (SMD) = −0.55 (95 % CI −0.84 to −0.25), two trials, 
180 participants). No clear benefi t of any other organizational-level interventions 
was observed. In the systematic review and meta-analysis by Richardson et al. 
(Richardson and Rothstein  2008 ) fi ve organizational-level studies conducted 
between 1983 and 2000 were included. The intervention aimed at improving social 
support, participatory action, promotion program and problem-focused coping. The 
health outcomes included general mental health, general physical health, anxiety, 
depression, emotional exhaustion (MBI) and absenteeism. The effect size, defi ned 
by the mean differences between intervention and control group, was non- signifi cant 
(SMD = 0.144 (95 % CI −0.123 to 0.411), fi ve studies, n = 221 participants). 

 Finally, in the systematic review by Corbières et al., organizational-level inter-
vention studies were not evaluated separately but in combination with interventions 
at the individual level, such as cognitive-behavioral interventions, relaxation tech-
nics and physical exercises (Corbiere et al.  2009 ). The authors mentioned that inter-
ventions aiming to improve adverse psychosocial work factors, including ERI, 
combined with a participatory approach, observed signifi cant improvements of 
workers’ mental health (Corbiere et al.  2009 ). This last observation was based on 
three studies, one of which will be presented in depth in Sect.  15.4  (Bourbonnais 
et al.  2006a ). 

 The systematic reviews presented above show that workplace intervention stud-
ies have led to inconsistent fi ndings (Ruotsalainen et al.  2015 ; Richardson and 
Rothstein  2008 ; Corbiere et al.  2009 ; Egan et al.  2007 ; Montano et al.  2014 ). Indeed, 
approximately half of the studies observed improvements of psychosocial work fac-
tors or improvement in workers’ health (Ruotsalainen et al.  2015 ; Richardson and 
Rothstein  2008 ; Corbiere et al.  2009 ; Egan et al.  2007 ; Montano et al.  2014 ). These 
inconsistencies could be explained by a number of methodological limitations. In 
addition, workplace intervention take place in complex social structures and often 
include multiple components (Goldenhar et al.  2001 ). A better understanding of the 
content and context of the intervention may also contribute to explain their varying 
effectiveness. In order to advance our knowledge in this area a number of important 
issues have to be taken into account (Nielsen and Randall  2013 ). The next section 
of this chapter will discuss these issues through the presentation of criteria required 
to conduct high quality workplace intervention studies.  

15.3       Criteria for High Quality Psychosocial Workplace 
Intervention Studies 

 The framework elaborated by Goldenhar and colleagues ( 2001 ) suggests three 
phases for a rigorous intervention research process (Goldenhar et al.  2001 ), namely: 
(1) the development phase, (2) the implementation phase and (3) the effectiveness 

C. Brisson et al.



337

phase. The development phase aims at identifying changes needed to improve 
health and the best ways to bring about these changes. The implementation phase 
aims at systematically documenting how an intervention is carried out. The effec-
tiveness phase evaluates whether the intervention was successful in reducing adverse 
work factors (intermediate effects) and related health problems (fi nal effects). 
Figure  15.1  presents an adaptation of Goldenhar’s framework. The fi gure describes 
the questions that need to be answered at each phase as well as suggestions for the 
corresponding quantitative and qualitative methods that can be used to answer them. 
The quality criteria presented below cover all three phases of the intervention 
research process.

   One of the fi rst steps of a workplace intervention is to obtain a  strong commit-
ment from head and line managers  of the participating organization(s) (Nielsen 
 2013 ). The implication and support from the managers favor the development and 
implementation of organizational changes required to reduce adverse work factors. 
Managers commitment could include communicating (or allowing researchers to 
communicate) relevant information to employees and promoting their involvement 
in the intervention process. The use of a participative approach where employees 
are involved in the planning and implementation of interventions may help deter-
mining how and why interventions work (Nielsen and Randall  2013 ). Such partici-
pative approach stimulates the synergy between the actors responsible for 
interventions implementation (managers, employees and-or researchers) (Corbiere 
et al.  2009 ; Montano et al.  2014 ). The lack of commitment from managers and/or 
employees is one of the main reasons pointed out in recent literature reviews to 
explain the mixed results of organizational-level interventions (Montano et al.  2014 ; 
Corbiere et al.  2009 ; Egan et al.  2007 ). Since this commitment might infl uence the 
success of each intervention phase, it needs to be reaffi rmed throughout the whole 
process of the intervention. 

 The development phase of the intervention should include  an  a priori  risk evalu-
ation  to identify which groups are most at risk within the study population 
(Goldenhar et al.  2001 ). An a priori quantitative assessment of adverse psychosocial 
work factors and health outcomes will help identifying these groups. However, the 
risk assessment of adverse psychosocial work factors faces unique challenges. 
Research on chemical or physical hazards typically allows the specifi cation of expo-
sure standards, which can be used in the regulation of exposure to potential sources 
of illness. However, such thresholds are not readily available for adverse psychoso-
cial work factors. A useful approach is to compare the prevalence of psychosocial 
work factors and health indicators in a study organization with reference popula-
tions, thus providing a “barometer” of the importance of psychosocial exposures 
and health outcomes within the study organization. Adverse psychosocial work fac-
tors whose prevalence is found to be greater than that of the reference populations 
can then be deemed “in excess” and identifi ed as targets for intervention. Since the 
reference populations and the intervention population may differ regarding poten-
tial confounders, such as age, socioeconomic characteristics, and gender, a statisti-
cal adjustment for these factors or other methods to take these factors into account 
are recommended to provide a valid risk assessment. 
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 The a priori risk assessment of psychosocial work factors and health outcomes 
and the evaluation of effects require the use of  validated instruments . Validated 
instruments to measure exposures to adverse psychosocial factors have to be theo-
retically and empirically supported (Bambra et al.  2007 ; Nielsen et al.  2006 ; 
Corbiere et al.  2009 ). Such instruments do exist for psychosocial factors defi ned by 
the ERI model (Siegrist  1996 ) and the demand-control model (Karasek  1979 ). A 
number of self-reported validated scales are likewise available to measure mental 
health outcomes (Muntaner et al.  1998 ; Kessler et al.  2002 ; Ilfeld  1976 ). Objective 
measures of health should also be used when possible. Objective health indicators 
are not subjected to self-report bias (Rothman et al.  2008 ) and therefore provide 
important support for the validity and impact of the results. Ambulatory blood pres-
sure measurement is a well suited objective cardiovascular health indicator which 
has several important advantages over the more classical clinic blood pressure mea-
surement. Ambulatory BP also offers better precision and validity, by capturing the 
BP fl uctuations related to daily life (O’Brien  2003 ). Ambulatory BP measurement 
is also known to avoid three sources of bias: the observer error, the “white-coat 
effect” and masked hypertension (Bobrie et al.  2008 ; Cloutier et al.  2015 ; O’Brien 
 2003 ). Prospective studies showed that ambulatory blood pressure measurement is 
a much stronger predictor of cardiovascular morbidity and mortality than clinic 
blood pressure measurement (Grossman  2013 ; O’Brien  2003 ). 

 The development phase also aims at identifying organizational changes needed 
to eliminate or reduce adverse psychosocial work factors identifi ed as intervention 
targets and determining how these changes can be optimally implemented. 
Qualitative tools such as  focus groups and follow - up meetings with employees and 
managers  could be used to develop well-adapted interventions. These complemen-
tary tools also stimulate the continuous implication of both employees and manag-
ers in the development and implementation processes. 

 The implementation phase also requires  a systematic documentation of how an 
intervention is carried out . This comprises a thorough description of the changes 
implemented in order to: (1) understand how intervention priorities established at 
the start of the process may be translated by workplace actors into organizational 
changes and (2) enlighten an intervention success or failure at improving intermedi-
ate and fi nal outcomes (Robson et al.  2001 ; Goldenhar et al.  2001 ). Documenting 
the changes implemented will help determining whether the intervention was inef-
fective or whether it may have been effective but was not properly implemented 
(Kristensen  2005 ). As pointed out in a recent literature review of workplace inter-
ventions studies (Egan et al.  2009 ), many studies referred to implementation, but 
reporting was generally poor and anecdotal in form. 

 There is often no “one size fi ts all” solution to improve the psychosocial work 
environment. Interventions often have to be tailored to an organization and to its 
local priorities and context. Since adverse psychosocial work factors can take a 
variety of forms, improving them often requires the use of  multiple components  
solutions. Indeed, even though single target interventions may be successful in 
addressing one specifi c problem, more comprehensive interventions addressing sev-
eral organizational-level targets tend to have a higher chance of improving workers’ 
health (Montano et al.  2014 ; Corbiere et al.  2009 ). 
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 There is no standardized way to record the changes implemented in psychosocial 
workplace interventions. A qualitative report of the changes is particularly impor-
tant in contexts of: multiple components interventions, when changes implemented 
are specifi c to work departments, and when intervention priorities are translated into 
organizational changes by managers, instead of researchers (Bourbonnais et al. 
 2006a ). Detailed logbooks (Gilbert-Ouimet et al.  2015 ) or updated action plans can 
be used as qualitative tools to record the changes implemented (Nielsen et al.  2006 ). 

 The effectiveness phase aims to evaluate whether an intervention was successful 
in reducing the prevalence of adverse psychosocial work factors (intermediate 
effects) and health problems (fi nal effects). A number of quality criteria should also 
be considered at this stage to provide a valid evaluation of the intervention 
effectiveness. 

 First, a prospective design with pre and post intervention measurements and  a 
control group  are essential to provide a valid measure of intervention effects. A 
control group in which no intervention takes place is needed to compare workers 
exposed to the intervention to workers not exposed to the intervention over the same 
time period. The control group allows to distinguish the changes resulting from the 
intervention from the changes that would have naturally occurred over the same 
time period. It is crucial to discriminate the effect of these naturally occurring 
changes from the effect of the intervention per se (Kristensen  2005 ). The control 
group should be comparable to the intervention group in terms of socioeconomic, 
demographics and general occupational characteristics. 

 Second, an  appropriate follow - up time  has to be defi ned. This requires that suf-
fi cient time has elapsed between the implementation of interventions and the evalu-
ation of effects (Smith et al.  2011 ). While a meaningful reduction of the prevalence 
of adverse work factors could occurs over some months, related improvements in 
health outcomes may take longer (Gilbert-Ouimet et al.  2011 ). Longer follow-up 
durations including more than one post-intervention measure will also make it pos-
sible to evaluate whether short-term improvements are sustained over time. It is 
noteworthy that the use of an inappropriate follow-up time will generally lead to an 
underestimation of the true effects (Rothman et al.  2008 ). 

 Third, a  good participation proportion  reduces the risk of introducing a selection 
bias due to difference between workers who participate in a study and those who do 
not (Rothman et al.  2008 ). Such a selection bias could lead to an under- or overesti-
mation of the true effects. Participation rates should always be reported, at each 
measurement time. Differences between those who participated and those who did 
not should be carefully examined and reported. Statistical techniques, such as 
inverse probability weighting were also identifi ed as appropriate analytical tools to 
mitigate the potential selection bias induced by loss to follow-up and could be used 
in workplace intervention studies facing high dropout rates (Howe et al.  2015 ). 

 Fourth, the  sample size  has to be suffi ciently large to provide the statistical power 
needed to detect the expected effects of the intervention. One should bear in mind 
that changes in health outcomes following a workplace intervention can be of small 
magnitude and nonetheless have important public health implications. An appropri-
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ate sample size is necessary to detect such changes. Larger sample size also allows 
comparing the intervention effects in groups having different risks of illnesses, for 
example according to socioeconomic status and gender (Egan et al.). 

 Fifth, an appropriate  control for confounding factors  should also be performed. 
Confounding factors, such as lifestyle related and behavioral factors are likely to 
change over time. These factors should ideally be measured before and after the 
intervention. The use of single baseline measurements could result in residual con-
founding, leading to potential under or over-estimation of effects. 

 Sixth, the demonstration of a benefi cial effect of an intervention should exclude 
the possibility for this effect to be attributable to a regression to the mean (RTM). 
This statistical phenomenon occurs when more extreme measurements tend to be 
followed by measurements that are closer to the mean (Barnett et al.  2005 ). In non- 
randomized workplace interventions, baseline levels of a given illness-related out-
come might be higher in one of the compared groups. This discrepancy is sometimes 
even expected given the fact that the intervention is a priori designed to target groups 
with worse psychosocial and health profi les (Kristensen  2005 ). One solution often 
proposed to eliminate the RTM effect is to adjust for the baseline value of the health 
outcome. However, baseline adjusted analyses may be biased in the presence of 
RTM (Glymour et al.  2005 ). Although not feasible in all settings, a design with 
several (>1) pre-intervention time points have been recommended to mitigate the 
RTM effect in non-randomized interventions (Linden  2013 ). 

 Finally, cluster analysis should always be considered when the intervention is 
administered at the departmental level, i.e., when departments act as the unit in 
which the intervention is implemented (cluster). One consequence of clustering is 
that measurements on units within a cluster tend to be more similar (Fitzmaurice 
et al.  2004 ). Ignoring this correlation among individuals in the same cluster might 
lead to artifi cially low standard errors, increasing the risk of Type 1 error (i.e. con-
clude that a supposed effect exists when it doesn’t). One should thus carefully 
examine the impact of within-department correlation on their study fi ndings.  

15.4       Description of Three Psychosocial Workplace 
Intervention Studies 

 This section will provide an overview of three psychosocial workplace intervention 
studies (Bourbonnais et al.  2005b ,  2006a ,  2011 ; Gilbert-Ouimet et al.  2011 ; Brisson 
et al.  2006 ) meeting most quality criteria discussed in Sect.  15.3 . These three studies 
aimed to reduce adverse psychosocial work factors and improve mental health. In 
addition, in one study, the intervention effects on ambulatory blood pressure and 
hypertension prevalence were also assessed. Studies designs, examples of imple-
mented organizational changes, main results, and contextual elements of these stud-
ies will be presented. 
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15.4.1     Common Grounds of the Three Studies 

 The three intervention studies used a quasi-experimental before-after design. Pre- 
and post-intervention measurements were taken between 2000 and 2010. Post- 
intervention measurements were collected 6–36 months after the implementation of 
interventions. The three intervention studies included a control group composed of 
workers having comparable socioeconomic and work characteristics to those of 
workers of the intervention group. Participation proportions were very good in 
intervention groups and control groups, with most proportions ranging between 
73 % and 86 % (Table  15.1 ).

   The three intervention studies were supported by strong commitments from head 
managers of the participating organizations. These studies followed the three-phase 
framework of Goldenhar (Goldenhar et al.  2001 ) (Fig.  15.1 ): (1) During the devel-
opment phase, the a priori risk evaluation consisted in a quantitative assessment of 
adverse psychosocial work factors and psychological distress. The adverse factors 
evaluated were high psychological demands, low job control, lack of social support 
from supervisors and colleagues, and low reward and their combination in the 
effort-reward imbalance model and the demand-control model. Validated question-
naires were used to measure these psychosocial factors (Karasek et al.  1998 ; Brisson 
et al.  1998 ; Larocque et al.  1998 ; Niedhammer et al.  2000 ) and psychological dis-
tress (Ilfeld  1976 ; Perreault  1987 ; Bellerose et al.  1995 ; Préville et al.  1992 ). This 
initial portrait allowed the identifi cation of intervention priorities. (2) During the 
implementation phase, the interventions were implemented and systematically doc-
umented with a number of tools using mainly qualitative methods but also, to some 
extent, quantitative ones (Brisson et al.  2006 ; Bourbonnais et al.  2006b ). The inter-
vention was defi ned as all organizational changes that were implemented with the 
explicit goal (or the clear consequence) of improving one or more adverse psycho-
social work factors of the effort-reward imbalance model or the demand-control 
model. Decisions regarding the implementation of these changes were made by 
managers (Bourbonnais et al.  2006a ; Brisson et al.  2006 ) or by an intervention team 
composed of employees and managers representatives (Bourbonnais et al.  2005b ). 
(3) During the effectiveness phase, the intervention effects were evaluated using 
quantitative assessment(s) of psychosocial work factors and health outcomes.  

15.4.2     Populations and Specifi cities of the Three Studies 

 Table  15.1  presents the populations and designs of the three intervention studies. 
Here is a brief description of each study. 

  The long - term care centers study  (Bourbonnais et al.  2005b ) was conducted among 
health care providers in 12 long-term care centers in Quebec City. The intervention 
group was composed of 195 workers from four centers. The control group was com-
posed of 298 workers from eight other centers. A multidisciplinary work team of 
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10–15 workers was put in place in each of the four intervention centers. The team was 
composed of employees and managers representatives. Action plans were developed 
separately in the four centers to address their specifi c priorities, which were identifi ed 
through the quantitative a priori risk assessment. Examples of action plans were: (i) 
stabilization of work teams and improving the quality of care (psychological demands); 
(ii) clarifi cation of roles, tasks, and functions of the members of the caregiver team 
(reward and job control); (iii) staff training, development of leadership skills, team 
consolidation and sense of belonging (social support); and (iv) developing a support 
group and a reward program (social support and reward). These action plans were 
presented to the managers by the researchers. After this presentation, the intervention 
team received the management’s approval and support to implement the actions. 

  The acute care hospitals study  (Bourbonnais et al.  2006a ,  2011 ) was conducted 
among health care providers working in two acute care hospitals in Quebec City. 
Both hospitals offer general and specialised short-term care. The study population 
included all care providers in direct contact with patients (nurses, orderlies, and 
auxiliary nurses), who occupied permanent full time, part time or temporary posi-
tions, or who were on call. There were 492 care providers in the intervention group 
and 618 in the control group. Intervention priorities were identifi ed by an interven-
tion team. This team was created according to the following criteria (Beermann 
et al.  1999 ): operate in small groups, group members of various hierarchical levels, 
regularly scheduled work meetings, preferably eight to ten meetings, meetings led 
by an external moderator, and expertise of team members used as input to identify 
solutions to reduce adverse psychosocial work factors. The team included two 
researchers, one research assistant, three head nurses, three registered staff nurses 
(one from each targeted care unit), one benefi ciary attendant, one reception clerk, 
one representative from human resources and one from nursing, as well as two local 
union representatives (nurses and benefi ciary attendant unions). 

 During eight 3-h meetings held over a 4-month period, two researchers accom-
panied the intervention team in identifying problems related to adverse psychoso-
cial work factors and their solutions. The intervention team identifi ed a number of 
problems which were listed, described in detail, and fi nally synthesised under 56 
intervention targets (Bourbonnais et al.  2006b ). These targets were then classifi ed 
according to six problem categories (team work and team spirit, staffi ng, work orga-
nization, training, communication, and ergonomics) and according to the four 
adverse psychosocial work factors (each problem could be linked to more than one 
psychosocial factor). Of the 56 intervention targets, 43 % aimed at improving psy-
chological demands, 24 % reward, 20 % decision latitude, and 13 % social support 
at work. A total of 63 solutions were suggested to address the targets. A number of 
solutions suggested by the intervention team were implemented (Bourbonnais et al. 
 2006b ). They mainly included conditions that could be resolved and managed by 
the units. Examples of implemented solutions were as follows: transmission of 
information on the evening and night shifts (social support), management of replace-
ments at the unit level rather than at the hospital level to improve stability of the 
personnel (psychological demands), regular work team meetings (job control and 
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social support), and special training to cover specifi c needs such as palliative care 
(job control). Other solutions requiring the approval and support of management 
could only be implemented on a mid- or long-term basis. These solutions included 
better training for new nurses during the probation period (job control), enrichment 
of tasks for benefi ciary attendants (job control), new system of medication distribu-
tion (psychological demands), and revision of the information and communication 
system through the hospital, between units, and between shifts (psychological 
demands and social support). These solutions were consistent with the adverse psy-
chosocial work factors identifi ed as intervention targets (Bourbonnais et al.  2006b ). 

  The white - collar insurance services study  (Brisson et al.  2006 ; Gilbert-Ouimet 
et al.  2011 ) was conducted among three semi-public organizations. The intervention 
group was composed of 1093 workers of a fi rst organization. Their jobs covered the 
full range of white-collar positions, including senior and middle managers (5 %), 
professionals (38 %), and technicians and offi ce workers (57 %). The organization 
was composed of 12 departments of which nine were targeted by the intervention 
based on a priori risk assessment (described below). All workers currently employed 
in these nine departments were invited to participate in pre- and post-intervention 
measures. The control group was composed of 1074 workers, who were either 
employed in two other semi-public insurance organizations or evolving in the three 
departments of the fi rst organization for which no intervention was implemented. 

 An a priori risk assessment was performed separately for each department. 
Figure  15.2  provides, as an example, the risk assessment conducted in a major 
department. This department (department A) was composed of 146 offi ce employ-
ees (28 men and 118 women) whose work consisted of following up clients and 
answering clients’ requests in accordance with pre-established rules. As shown in 
Fig.  15.2 , in this department, the prevalence of the four adverse psychosocial work 
factors were signifi cantly higher than in the reference populations (Brisson et al. 
 2006 ). All four adverse psychosocial work factors were thus identifi ed as interven-
tion targets. The methods and results of these a priori risk assessments and the 
related intervention targets were presented in written reports and during an oral 
presentation to the managers of each department. A second part of the development 
phase was to conduct focus groups with workers. The aim of these focus groups was 
to identify, from the worker’s point of view, organizational changes that would con-
tribute to reduce the adverse psychosocial work factors that were previously identi-
fi ed as targets for intervention (Brisson et al.  2006 ; Trudel et al.  2009 ). These 
changes were then presented to the managers in written reports and during an oral 
presentation, as suggestions for implementation.

   The organizational changes implemented were systematically documented 
(Gilbert-Ouimet et al.  2015 ). Key informants kept a logbook providing a detailed 
record of every change implemented in the workplace to improve the four adverse 
psychosocial work factors. A separate logbook was kept for each department. A 
member of the research team met with each key informant to provide detailed expla-
nations on how to keep the logbook and to emphasize the importance of the task. 
The following information was recorded in the logbooks for each change imple-
mented: (1) a description of the activity, (2) the goal (or the current problem or situ-
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ation to be solved or improved), (3) the administrative unit involved, (4) the date or 
period of the activity, (5) the number of employees involved, (6) the adverse psy-
chosocial work factor(s) targeted, and (7) the degree of improvement expected from 
the activity (weak, medium or strong). A qualitative analysis of the reported changes 
was performed. Changes were classifi ed into 29 categories providing a description 
of the intervention content. The “one main” psychosocial work factor potentially 
improved was assigned to each of these 29 categories (Gilbert-Ouimet et al.  2015 ). 

 Changes implemented were consistent with intervention priorities identifi ed a 
priori and covered all four adverse psychosocial work factors (Gilbert-Ouimet et al. 
 2015 ) (Fig.  15.3 ). Reward and social support were the most acted upon psychoso-
cial work factors. In addition, the intervention group implemented changes to reduce 
the workload; this psychosocial factor was not acted upon in the control group. The 
intervention group also implemented four times more major changes than the con-
trol group. These major changes were defi ned as those which: (1) reached a large 
percentage of employees in the department, and (2) brought about a genuine trans-
formation in the work environment from the viewpoint of the key informants of the 
organization. Examples of major changes were: slower implementation of a large 
project to prevent increased workload (psychological demands), increased work-
force and replacement of long-term leaves (psychological demands), and grouping 
teams together to facilitate the use of expertise and to promote synergy (psychologi-
cal demands and social support) (Table  15.2 ). The psychosocial work factors poten-
tially improved were identifi ed by the key informants.

15.4.3         Intervention Effectiveness 

 Table  15.3  presents the effectiveness of the three intervention studies in reducing 
adverse psychosocial work factors. In the intervention groups, all three studies 
showed signifi cant improvements in two (Bourbonnais et al.  2005b ,  2006a ) or three 
(Brisson et al.  2006 ; Gilbert-Ouimet et al.  2011 ) adverse psychosocial work factors 
(Table  15.3 ).

Changes were consistent with interventation targets and covered all four adverse
psychosocial work factors.

The interventation group implemented four times more major changes as
compared to the control group

Changes targetting the workload * were introduced only in the interventation
group.

Social support and reward were the most often targeted psychosocial work factors.

  Fig. 15.3    Summary of the implemented organizational changes. *Workload is a component of the 
psychological demands scale (Adapted from Gilbert-Ouimet et al. ( 2015 ))       
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   In the long-term care centers study, the prevalence of job strain decreased from 
46.5 % to 38.5 % and the prevalence of low job control decreased from 82.9 % to 
76.7 % (p < 0.05). Although non-signifi cant, there were also improvements of effort- 
reward imbalance (48.9–46.3 %), high psychological demands (59.4–57.8 %), low 
social support from colleagues (33.2–27.4 %) and from supervisors (30.5–26.8 %). 
In the acute care hospitals study, two psychosocial work factors signifi cantly 
improved at 12- and 36-month after the intervention: effort-reward imbalance 
(means of scores decreasing from 1.1 to 1.08 to 1.00) and high psychological 
demands (from 12.5 to 11.8 to 11.6). Finally, in the white-collar insurance services 
study, low reward, as shown by the sub-scale “lack of respect and esteem”, decreased 
from 36.1 % to 29.8 %, high psychological demands decreased from 50.1 % to 
47.8 %, and low co-worker social support decreased from 53.9 % to 50 % 
(p- values < 0.05) (Table  15.3 ). No improvements (Bourbonnais et al.  2005b ) or a 
single improvement (Gilbert-Ouimet et al.  2011 ; Bourbonnais et al.  2011 ) were 
observed in the control groups of the three studies. 

 Table  15.4  presents the comparison of health outcomes before and after the inter-
vention in the intervention and control groups, respectively. All three studies showed 
a reduction in the prevalence of high psychological distress in the intervention 
group (Table  15.4 ). This reduction was however only signifi cant in the white-collar 
insurance services study (32.9–29.2 %). In the acute care hospitals study, work- 
related burnouts and client-related burnouts also reduced between pre-intervention 
and 12- and 36-month post-intervention evaluations. Mean scores reduced from 
48.2 to 46.3 to 43.2 (p < 0.05) and from 34.9 to 36.2 to 33.0 (p < 0.10), respectively. 
In the control groups, there was no improvement in any mental health indicators. In 
the long-term care centers, the control group rather experienced a rise in the preva-
lence of psychological distress from 43.6 % to 46.0 % (non-signifi cant) (Table  15.4 ). 
In the white-collar insurance services study, a signifi cant reduction in systolic (−2.3 
mmHg, p < 0.05) and diastolic (−1.3 mmHg, p < 0.05) BP means was 
observed (Brisson et al.  2016 ; Trudel et al.  2011 ). The prevalence of hypertension 
was also reduced from 28.2 % to 23.6 % (p < 0.05). 

   Table 15.2    Examples of major changes and targeted adverse psychosocial work factors   

 Major changes  Targeted adverse psychosocial work factors 

 Slower implementation of a large project to 
prevent increased workload 

 Psychological demands 

 Increased workforce and replacement of 
long-term leaves 

 Psychological demands 

 Grouping teams to facilitate the use of expertise 
and to promote synergy 

 Psychological demands and social support 

 Career and skills development with conferences 
and training activities 

 Decision latitude 

 Improvement of management practices: consult, 
orient, and coach 

 Psychological demands, decision latitude, 
and social support 

  Adapted from Gilbert Ouimet et al. ( 2015 )  
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   Changes in health outcome occurring in the intervention group must be statistically 
compared to those occurring in the control group to accurately assess the  intervention 
effect per se. These complementary analyses of the intervention effects were per-
formed in the acute care hospitals study and in the white-collar insurance services 
study. In the acute care hospitals study, the mean scores for client-related and work-

      Table 15.3    Comparison of psychosocial work factors before and after the intervention period in 
intervention and control groups   

 Author  Psychosocial 
work factors  Intervention group  Control group  Year 

 Prevalence 
(%) 

 Before  12-month  Before  12-month 

 Bourbonnais 
et al. ( 2005a ,  b ) 

 Low reward:  41.3  44.4  57.5  53.0 
 ERI:  48.9  46.3  51.2  48.8 
 High psy. 
demands: 

 59.4  57.8  56.5  53.4 

 Job strain:  46.5  38.5 *   47.6  44.8 
 Low job 
control: 

 82.9  76.7 *   87.1  85.4 

 Low SS from 
coll.: 

 33.2  27.4  31.6  32.6 

 Low SS from 
sup.: 

 30.5  26.8  37.7  33.9 

 Mean scores  Before  12- 
month 

 36- 
month 

 Before  12- 
month 

 36- 
month 

 Bourbonnais 
et al. ( 2006a , 
 2011 ) 

 Reward:  30.8  31.11  31.3  30.2  30.0  30.2 
 ERI:  1.10  1.08 *   1.00 *   1.2  1.16  1.2 
 Psy. 
demands: 

 12.5  11.8 *   11.6 *   13.3  12.9  12.8 

 Job control:  69.9  68.7 *   70.2  69.4  68.0 *   68.6 
 SS from coll.:  12.5  12.5  12.5  12.5  12.2 *   12.04 
 SS from sup.:  11.5  10.8 *   11.3  11.1  10.4  10.5 *  
 Prevalence 
(%) 

 Before  6-month  Before  6-month 

 Brisson et al. 
( 2006 ,  2016 ), 
Gilbert-Ouimet 
et al. ( 2011 ), 
and Trudel 
et al. ( 2011 ) 

 Low reward:  50.5  51.0  58.2  54.8 *  
 Low respect 
and esteem 

 36.1  29.8 *   NM  NM 

 ERI:  29.8  29.2  21.4  20.6 
 High psy. 
demands: 

 50.1  47.8 *   35.9  37.2 

 Low job 
control: 

 56.2  56.7  59.9  59.5 

 Low SS from 
coll.: 

 53.9  50 *   52.4  49.5 

 Low SS from 
sup.: 

 52.1  52.2  54.6  53.8 

   *  p < 0.05 for intra-group comparison between pre-intervention post-intervention measures  

C. Brisson et al.



351

related burnout were signifi cantly lower (p < 0.05) as a measure of the intervention 
effect, 36 months after the intervention. The difference in mean score for psychologi-
cal distress was of borderline signifi cance. In the white-collar study, the change in the 
prevalence of psychological distress (reduction) was signifi cantly different from the 
change (increase) observed in the control group (p = 0.03). The effectiveness of the 
intervention in reducing blood pressure was also demonstrated using the control group 
(not shown).   

15.4.4     Discussion 

  Interpretation     The three intervention studies showed improvements in adverse 
psychosocial work factors. There were also improvements in psychological distress, 
burnout prevalence and blood pressure level. This section will highlight contextual 
elements of particular importance for understanding these fi ndings.  

     Table 15.4    Comparison of mental and cardiovascular outcomes before and after the intervention 
in intervention and control groups   

 Author  Psychosocial 
work factors  Intervention group  Control group  Year 

 Prevalence (%)  Before  12-month  Before  12-month 
 Bourbonnais 
et al. 
( 2005a ,  b ) 

 Psychological 
distress 

 44.9  42.3  43.6  46.0 

 Mean scores  Before  12- 
month 

 36- 
month 

 Before  12- 
month 

 36- 
month 

 Bourbonnais 
et al. 
( 2006a , 
 2011 ) 

 Psychological 
distress 

 21.9  21.1  20.6  22.6  22.5  22.4 

 Client-related 
burnout 

 34.9  36.2  33.0 †   36.3  38.5 *   37.8 

 Work-related 
burnout 

 48.2  46.3 *   43.2 *   48.1  49.4  48.3 

 Before  6-month  Before  6-month 
 Brisson 
et al. ( 2016 ), 
Gilbert- 
Ouimet 
et al. ( 2011 ), 
Trudel et al. 
( 2011 ) 

 Prevalence (%) 
   Psychological 

distress 
 32.9  29.2 *   30.1  30.9 

 Means 
   Systolic BP  126.6  124.3 *  
  Diastolic BP  80.0  79.8 *  
 Prevalence (%) 
   Hypertension:  28.2  23.6 *  

   * p < 0.05 for intra-group comparison between pre-intervention post-intervention measures 
  †  Borderline signifi cant: p < 0.10  
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 In the long-term care centers study, the main contextual elements mentioned as 
having favoured the improvements observed were the active support of high manag-
ers and the fact that the intervention team was representative of all care providers for 
each work shift (e.g., members of the management, head nurses, union representa-
tives, nurses, assistant nurses, and support staff) (Bourbonnais et al.  2011 ). However, 
it was pointed out that the 12-month intervention period was insuffi cient to adjust 
and implement some of the action plans (Bourbonnais et al.  2011 ). Qualitative inter-
views revealed that workers had great expectations toward the interventions. The 
only-partial implementation of the action plans generated frustration. This might 
help to explain the rise in the prevalence of low reward observed from pre- 
intervention to the 12-month post-intervention evaluation (41.3–44.4 %, Table 
 15.3 ). A longer intervention period might have led to a more thorough implementa-
tion of the actions plans. A longer follow-up might also have revealed that the non- 
signifi cant improvement observed for psychological distress was in fact the start of 
a larger benefi cial effect. This underlines the need to evaluate both the short- and 
long-term effects of interventions aimed to improve mental health indicators. 

 There was a signifi cant reduction in the prevalence of psychological demands in 
two out of the three studies (Gilbert-Ouimet et al.  2011 ; Bourbonnais et al.  2011 ); 
the acute care hospitals study and the white-collar insurance services study. In these 
studies, decreasing the workload was identifi ed as an intervention priority. More 
precisely, work overload and worker shortages were initially reported in the acute 
care hospitals study (Bourbonnais et al.  2011 ), while the workload was identifi ed as 
an intervention priority in six out of nine departments in the white-collar insurance 
services study (Gilbert-Ouimet et al.  2011 ). Acting upon this factor implies improv-
ing components of the workload (e.g., increasing staff or replacing workers on sick 
leave), which can be hard considering the context of strong competition of the cur-
rent globalized economy. However, fi ndings of these two studies support the fact 
that it is possible to improve the workload. 

 In the study conducted in acute care hospitals, a large majority of the solutions 
proposed by the intervention team were implemented (80 %) (Bourbonnais et al. 
 2011 ). One of the main targets of the intervention was to improve social support by 
stimulating “team work and team spirit”. However, contextual diffi culties were sug-
gested as having prevented the improvement of social support. These diffi culties 
involved the confl icting needs and priorities of management and employees and 
communication problems between workers from different work shifts and care 
units. Nevertheless, in the intervention group, the level of social support (i.e., mean 
score) remained stable, while in the control group, social support from supervisors 
deteriorated. 

 Compared to the two intervention studies conducted among long-term care cen-
ters or acute care hospitals, the benefi cial effects observed in the white-collar insur-
ance services study were facilitated by the facts that: (1) the study took place among 
white-collar workers benefi ting from regular daytime schedules (8 h00 to 16 h00). 
Considerable evidence has demonstrated that shift work and night work have dele-
terious health effects (Ulhoa et al.  2015 ). These schedules could potentially contrib-
ute to dilute the benefi cial effects of the interventions among health care providers. 
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(2) The interventions were mainly implemented at the department-level, which 
meant that they were specifi c to each department’s priorities. This was not the case 
in the hospital interventions. Members of a hospital intervention team reported that 
“means of communication were defi cient, which made it diffi cult to share informa-
tion between people working different shifts and with other care units in the hospi-
tal” (Bourbonnais et al.  2006b ). (3) The intervention group of the white-collar 
insurance services study was involved in a reward promoting program at the time of 
the study. This program could help to explain the management’s interest in acting to 
improve reward. 

 The results of the 36-month follow-up of the white-collar insurance services 
study were not presented here. Preliminary results showed that the benefi cial effects 
observed in the intervention group were maintained, after 36 months, which sup-
ports the long-term effectiveness of such psychosocial workplace interventions in 
reducing blood pressure and improving mental health. 

  Strengths and Limitations     The three intervention studies had some substantial 
strengths. Among them was the fact that they respected most quality criteria pre-
sented in this chapter. First, the participative process of these studies relied, from the 
start, on both manager commitment and employee involvement, which are recog-
nized conditions for successful preventive interventions (Goldenhar et al.  2001 ; 
Mikkelsen et al.  2000 ). Second, the studies used a quantitative a priori risk evalua-
tion that allowed intervention targets to be identifi ed. This evaluation also included 
interviews that gathered crucial background information allowing characterising the 
initial problems and their setting. Third, the multiple component interventions made 
it possible to target several components of the psychosocial work exposures 
 identifi ed as priorities (Karsh et al.  2001 ; Denis et al.  2001 ). Fourth, the studies 
relied on a sound theoretical background favouring a choice of targets and solutions 
based on four well-defi ned psychosocial work factors, whose deleterious effects on 
CVD (Kivimaki et al.  2012 ; Aboa-Eboule et al.  2007 ), high BP (Babu et al.  2014 ; 
Landsbergis et al.  2013 ; Nyberg et al.  2013 ; Gilbert-Ouimet et al.  2013 ), and mental 
health problems (Ndjaboue et al.  2012 ; Bonde  2008 ; Stansfeld and Candy  2006 ; 
Netterstrom et al.  2008 ) have been observed in various work settings. Relying on 
well-defi ned psychosocial work factors also had the advantage of allowing research-
ers to translate what managers and staff considered “irritants” into higher order 
theoretical concepts, thereby increasing their level of understanding of the adverse 
impact of these work exposures on health. Finally, the three-phase theoretical 
framework used (development, implementation and effectiveness) is exportable to 
other workplaces.  

 The three intervention studies presented in this chapter provide evidence that it 
is possible to conduct high quality intervention studies without using a RCT design. 
It is noteworthy that a RCT design is not feasible or even desirable in a number of 
real life situations (Kristensen  2005 ; Nielsen and Randall  2013 ). Findings observed 
in these studies support the effectiveness of rigorous quasi-experimental workplace 
intervention studies, given that signifi cant improvements were observed in the inter-
vention groups while almost none were observed in the control groups. To be rigor-
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ous however, workplace intervention studies have to rely on the previously suggested 
quality criteria (Sect.  15.3 ). Respecting these quality criteria may foster interven-
tion success or, at least, provide a better understanding of intervention failures. 

 Gender differences have been observed in the effects of adverse psychosocial 
work factors on cardiovascular and mental health outcomes (Stansfeld and Candy 
 2006 ; Netterstrom et al.  2008 ; Bonde  2008 ; Backe et al.  2012 ; Hemingway and 
Marmot  1999 ; Eller et al.  2009 ; Landsbergis et al.  2013 ; Kivimäki et al.  2006 ; 
Belkic et al.  2004 ). In the white-collar insurance services study, benefi cial effects on 
psychological distress and blood pressure were observed in both men and women, 
which support the consistency of the intervention effects across both genders. This 
fi nding adds important new knowledge to the fi eld of psychosocial workplace inter-
vention. Indeed, Bambra et al.’s systematic review (Bambra et al.  2007 ; Egan et al. 
 2007 ) pointed out that the available studies provide very little insight into the differ-
ing effects of such workplace interventions by gender (Bambra et al.  2007 ; Egan 
et al.  2007 ). Most studies performed statistical adjustment for gender, preventing to 
observe potential differences between women and men. 

 Strong evidence shows that the incidence of cardiovascular diseases and mental 
problems tends to be higher among people with lower socioeconomic positions. 
However, workplace intervention studies have predominantly been conducted in 
middle class samples (Kristensen  2005 ). As suggested by Kristensen, these inter-
ventions should also be implemented among workers of lower occupational classes, 
immigrants, young workers, obese workers, workers in small- and medium-size 
enterprises and temporary workers. 

  Impact on Managerial Practice     The probing results of the white-collar insurance 
services study led to a guide of organizational practices benefi cial to health (Gilbert- 
Ouimet et al.  2009 ). This guide was intended to promote the implementation of 
practices having the potential to improve psychosocial work factors of the effort- 
reward imbalance and demand-control models (low reward, high psychological 
demands, low decision latitude, and low social support). The guide comprises 18 
practices. These practices were chosen because: (1) they were implemented in 
administrative units where at least one psychosocial work factor signifi cantly 
improved and (2) they were coherent with available empirical evidence and research-
ers’ expertise. The organizational practices were classifi ed according to fi ve organi-
zational dimensions, namely: (i) participative management, (ii) interpersonal 
aspects and support, (iii) work organization, (iv) career and skills development, and 
(v) mission, culture, and leadership. These dimensions were selected from theoreti-
cal models of organization performance and change (Burke  2002 ; Peters and 
Waterman  1982 ). Table  15.5  presents the 18 practices according to the psychosocial 
work factor that they are likely to improve.

    A recent research project identifi ed factors facilitating or preventing the implemen-
tation of the practices suggested in this guide and in other tools designed to improve 
psychosocial work factors. Over 100 managers of four organizations participated in 
the project. To identify factors infl uencing implementation of the organizational prac-
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tices, self-reported questionnaires were administered at baseline and 3 months later 
(N = 144 at baseline; N = 157 at 3-month follow-up). The results showed that manag-
ers were more likely to implement practices benefi cial to health when: (1) their orga-
nization gives high priority to mental health; (2) they have more decision latitude; (3) 
they have better relationships with their subordinates, and (4) they have less psycho-
logical distress. Also, men and older managers were the most likely to adopt organi-
zational practices promoting employees’ health (Biron et al.  2015 ). It is worth noting 
that manager’s workload was not identifi ed as a factor infl uencing the implementation 
of these practices suggesting that adopting good management practices doesn’t 
increase the workload of managers (Biron et al.  2015 ).   

   Table 15.5    Organizational practices aiming to reduce psychosocial work factors and improve 
health, according to fi ve organizational dimensions   

 Organizational practice  Psychosocial work factor(s) 

 Participative management 
 1. Creating committees, workshops, team meetings 
(participation to decision making) 

 Social support and decision latitude 

 2. Having individual meetings with managers 
(adjustment of the tasks and workload and talk about 
diffi culties) 

 Psychological demands, decision 
latitude, and social support 

 Interpersonal aspects and social support 
 3. Holding reward activities (for the work done)  Reward 
 4. Highlighting the employees successes 
 5. Holding interpersonal activities  Social support 
 Work organization 
 6. Revising processes  Psychological demands, decision 

latitude, social support, and reward 
 7. Introducing work tools facilitating work task(s)  Psychological demands 
 8. Implementing organizational changes progressively 
 9. Increasing staff (temporarily or permanently) 
 10. Replacing employees on sick leave 
 11. Introducing fl exible scheduling  Psychological demands and decision 

latitude 
 12. Enriching tasks  Decision latitude 
 Career and skills development 
 13. Revising tasks complexity  Reward 
 14. Coaching/mentoring  Psychological demands 
 15. Encouraging participation to formation activities  Decision latitude 
 Mission, culture, leadership 
 16. Communicating objectives, mandates, issues  Social support 
 17. Defi ning and diffusing politics and action plans to 
employees 

 Psychological demands, decision 
latitude, social support, and reward 

 18. Managing the planning of the workforce  Psychological demands and decision 
latitude 
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15.5     Public Health Policies 

 Enterprises can be supported by public health policies in order to achieve primary 
prevention of organizational or psychosocial work factors. We have in this matter, 
few interesting initiatives from many countries. UK for example, put in place, a few 
years ago, the Health and Safety Executive project aiming to support enterprises by 
proposing managerial standards to reduce or control psychosocial risks factors 
(Health and Safety Executive  2007 ). Six factors were targeted; workload, control, 
support, interpersonal relationships, roles and transformation (organizational 
changes). The proposed process relies on a three steps approach, namely: risk evalu-
ation, discussion of the results by stake holders and joint discussion for improving 
working conditions. 

 In Canada, there are also two voluntary standards aiming to promote healthy 
organizational practices and prevent related health problems:  Psychological Health 
and Safety in the Workplace  (CAN/CSA-Z1003-13/BNQ 9700-803/2013) and 
 Prevention ,  promotion and organizational practices contributing to health in the 
workplace  (BNQ9700-800/2008). 

 The fi rst standard states in its introduction that the strategic pillars of psychologi-
cal health and safety rely on human needs which, when unmet or thwarted, can 
become risk factors for psychological distress, whereas, when satisfi ed, can lead to 
psychological and organizational health (Standards Council of Canada  2013 ). These 
human needs include security and physiological safety, belonging, social justice, 
self-worth, self-esteem, self-effi cacy, accomplishment, and autonomy. These human 
needs are well covered by or part of the ERI and demand-control models. The stan-
dard was launched in January 2013 (Standards Council of Canada  2013 ). A group 
of Canadian researchers from Simon-Fraser University in British Columbia, with 
whom our group collaborates, are currently conducting case studies in organizations 
to  document success and failures in implementing this standard.  Regarding accept-
ability of this standard for stake holders, a recent study showed that  the standard 
was positively described as a resource that could provide direction ,  tools ,  and guid-
ance to address psychosocial elements in the workplace and that a broad range of 
potential benefi ts for employees ,  employers ,  and workplaces were identifi ed for 
implementing the standard  (Kunyk et al.  2016 ). 

 The second standard applies only to the province of Quebec (Canada) and is 
composed of four areas of activities. One of these areas specifi cally targets manage-
ment practices in order to reduce adverse psychosocial works factors. The three 
other areas of this standard relate to lifestyle habits, physical work environment, and 
work-life balance. This standard was put in place in 2008 (Bureau de Normalisation 
du Québec (BNQ)  2008 ). The standard is currently being evaluated by our research 
group in ten workplaces in terms of its implementation, effects on physical and 
mental health of employees, and economic impact for employers (Sultan-Taïb et al. 
 2014 –2016). 

 Some countries like Denmark have gone further by training their labour inspec-
tors in the use of tools and sectorial guides to evaluate psychosocial risk factors. 
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They have also established an intervention monitoring system based on discussion 
with social partners (Rasmussen et al.  2011 ). These preventive strategies can also 
take the form, at a national level, of social and labour policies to protect the least 
privileged segments of the labour market. These national policies are promising. In 
fact, recent research has shown that the average level of stress at work (as measured 
by the ERI and the demand-control models) was signifi cantly lower in countries 
with well-developed social and working policies. Furthermore, the effect of effort- 
reward imbalance on depression was also less pronounced in these countries (Lunau 
et al.  2013 ).  

15.6     Conclusions 

 Available evidence shows that primary prevention through workplace interventions 
has the potential to reduce exposure to adverse psychosocial work factors such as 
those of the effort-reward imbalance model. Moreover, these interventions could 
lead to signifi cant improvements of mental and cardiovascular health outcomes. 
Findings from the three psychosocial workplace intervention studies presented in 
this chapter showed improvements of psychosocial work factors, psychological dis-
tress (Bourbonnais et al.  2005b ; Gilbert-Ouimet et al.  2011 ), and burnout preva-
lence (Bourbonnais et al.  2006a ,  2011 ). Also, one of these intervention study 
showed that reducing exposure to ERI, high psychological demands, and low social 
support led to signifi cant reductions in workers’ blood pressure level and hyperten-
sion prevalence, in both men and women (Brisson et al.  2016 ; Trudel et al.  2011 ). 
At the population level, reduction of blood pressure in the range of those observed 
in that study may prevent large numbers of premature deaths and disabling strokes. 
Indeed, a 2 mmHg lower systolic blood pressure mean would involve about 10 % 
lower stroke mortality and 7 % lower mortality from ischemic heart diseases (IHD) 
or other vascular causes in middle age (Lewington et al.  2002 ). 

 Cardiovascular diseases and mental health problems result in important eco-
nomic and social costs. Population-wide strategies, targeting whole populations are 
crucial preventive measures, found to be effective in reducing the burden of these 
health problems (Whelton et al.  2002 ; Whelton  2015 ; WHO  2004 ). In the particular 
case of high BP, there is a clear need for additional population-level initiatives and 
multifactorial interventions (Perkovic and Rodgers  2015 ). In this context, determin-
ing whether or not workplace interventions are effective in improving cardiovascu-
lar and mental health is of major public health signifi cance. As supported by the 
presented evidence, workplace interventions targeting adverse psychosocial work 
characteristics appear to be promising approaches and could lead to signifi cant ben-
efi ts on disease prevention. The underlying causal pathway would involve the 
implementation of theory-based multi-components workplace interventions lead-
ing to reductions of adverse psychosocial work factors and subsequent improve-
ments of mental health and blood pressure. Lowering the burden associated with 
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work- related health problems could lead to reductions of the use of health services, 
compensation for permanent disabilities, and sickness absenteeism. These conse-
quences require going beyond the traditional approach limited only to compensable 
occupational morbidity. In order to advance our knowledge, innovative research and 
preventive interventions have to open on the wider fi eld of all morbidity due to 
work, using validated models to identify specifi c dimensions of work organization 
that are pathogenic. The effort-reward imbalance model provides a strong contribu-
tion to local, national and international efforts developed toward this goal.     
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    Chapter 16   
 Challenges of National and International 
Policies                     

     Michael     Marmot      and     Johannes     Siegrist    

16.1          Employment, Work and Health in a Globalized 
Economy: An Introductory Statement 

 In the United Nation’s recently endorsed Sustainable Development Goals Agenda 
one of the important goals was defi ned as follows: “Promote sustained, inclusive 
and sustainable economic growth, full and productive employment and decent work 
for all” (UN  2015 ). Other major international organizations and bodies support this 
ambitious aim in their declarations, such as the World Health Organization (WHO 
 2008 ,  2014 ) and the International Labour Organization (ILO  2013 ). A brief look at 
the current worldwide situation of employment and working conditions reveals how 
far we are still away from approaching this declared goal. 

 Today, roughly 195 million people of the world’s population of employment age 
are unemployed. Any respective fi gure is of limited reliability, given between- 
country differences in defi ning  unemployment , and given a large proportion of men 
and women who bypass registration for a number of reasons (Benach et al.  2007 ). 
Although unemployment, and in particular long-term unemployment, reduces the 
health and life expectancy of those exposed (Roelfs et al.  2011 ), additional threats 
are given by different forms of  precarious work , such as involuntary part-time jobs, 
fi xed-term contracts, temporary agency work, freelance, and some forms of self- 
employment. A major trait of these forms of precarious work is  job insecurity , a 
condition that is clearly associated with reduced mental health and elevated cardio-
vascular risk (Siegrist et al.  2015 ; Virtanen et al.  2013 ). Considering less developed 
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countries, the  working poor  defi ne a huge challenge to economic and societal prog-
ress. For instance, according to ILO, “in 2005, 84 % of workers in South Asia, 58 % 
in South-East Asia, 47 % in East Asia…did not earn enough to lift themselves and 
their families above the US$2 a day per person poverty line” (ILO  2006 , p. 1), with 
more women than men affected. A majority of those working in low-income coun-
tries are employed in the  informal economy , often lacking any statutory regulation, 
protection against occupational hazards, and social security benefi ts (Labonté 
 2015 ). Even worse, despite international proscription, several millions of children 
are still exposed to  child labor , and more than ten millions of adults are suffering 
from  forced or bonded labor , specifi cally in Africa, South America, and the Pacifi c 
region (Benach et al.  2007 ). 

 More than half of the world’s population is working in the formal or informal 
economy. Fatal and non-fatal  occupational accidents  and injuries make a large con-
tribution to the overall burden of work-related morbidity and mortality. It was esti-
mated that almost 1000 workers lose their life every day due to occupational 
accidents, most of them in low- or middle-income countries (Hämäläinen et al. 
 2006 ).  Exposure to  physical, chemical, and biological  hazards and physically stren-
uous work  has been substantially reduced in high-income countries as a result of 
technological progress, safety regulation and occupational health investments, but 
remains high in developing countries. As an example, in rapidly developing coun-
tries it was recently estimated that 125 million workers are still exposed to asbestos 
(WHO  2008 ), and the incidence of cancers caused by occupational exposures is 
likely to increase in most regions of the world (Hogstedt et al.  2007 ). 

 Even in highly industrialized and post-industrial societies, such as the member 
states of the European Union, adverse working conditions continue to be rather 
frequent (Eurofound  2015 ). For instance, every sixth worker is exposed to handle 
chemicals and every seventh to handle infectious materials, every fourth worker is 
exposed to vibrations, and more than 40 % are working in painful, tiring positions, 
at least a quarter of time or more. Moreover, shift work and permanent noise at work 
affect more than 20 % of the workforce (Eurofound  2015 ). Research on  shiftwork  
documents elevated risks of cardiovascular disease and metabolic syndrome among 
shift workers (Härmä  2006 ; de Bacquer et al.  2009 ), and the rate of occupational 
injuries is particularly high among night shift workers (Bambra et al.  2008 ). A fur-
ther health risk at work relates to  long working hours . In Europe, every tenth male 
worker reports to work regularly more than 60 h per week. For special service occu-
pations and professions, persons performing on-call jobs, freelancers, and several 
groups having ‘modern,’ less formalized, atypical jobs, it has become increasingly 
diffi cult to clearly distinguish work from non-work periods in their daily life. Long 
working hours were shown to increase the risk of stress-related disorders to a sub-
stantial extent, in particular depression (Virtanen et al.  2012 ), coronary heart disease 
and stroke (Kivimäki et al.  2015 ). The recent report of Eurofound extends the list of 
adverse working conditions by pointing to distinct  psychosocial stressors , such as 
fear of losing one’s job (16 %), exposure to restructuring (24 %), or poor prospects 
of career advancement (in midlife 63 %) (Eurofound  2015 ). Nor, even in high 
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income countries, is work a way out of poverty. With the shift in income from labour 
to owners, low paid work has become more prevalent (Marmot  2015 ). 

 What is the  impact of economic globalization  on the development of relation-
ships between employment, work and health? As mentioned earlier (see Chap.   1    ), 
this impact may be ambivalent. On one hand, economic growth goes along with the 
creation of new jobs, thus reducing unemployment and poverty in less developed 
countries. Moreover, with technological progress, industrialization and growth of 
the service sector, heavy physical work, as prevalent in agriculture, and hazardous 
jobs in ‘old’ industries are continuously replaced by modern equipment, automa-
tion, information and communication technology. On the other hand, we observe a 
high level of competition and work pressure in large parts of the workforce in devel-
oped and rapidly developing countries, often in combination with increased job 
insecurity and instability. A rise in non-standard work contracts, and a rapid expan-
sion of fl exible job arrangements result from globalized economic development. As 
a consequence, the threats of health-adverse psychosocial work environments are 
becoming more widespread and more visible, and they contribute to a growing bur-
den of work-related diseases (Schnall et al.  2009 ; Siegrist et al.  2015 ). 

 This book is devoted to this latter aspect, with a special focus on the model of 
effort-reward imbalance at work. Distinct from several complementary concepts of 
a health-adverse psychosocial work environment that mainly address job task fea-
tures, this model is concerned with the employment contract as a core element of 
employment relations (see Chap.   1    ).  Employment relations  represent the main link-
ages between individual workers and their employers, as they defi ne rights and obli-
gations, negotiate remuneration as well as conditions of employment, including job 
termination (Kalleberg  2009 ). In times of economic globalization, far-reaching and 
partly stressful changes in employment relationships occurred, as mentioned. 
‘Effort-reward imbalance’ was designed as a theoretical approach towards identify-
ing and assessing stressful aspects of employment contracts in this context, by 
focusing on conditions of ‘high cost’ and ‘low gain’ (see Chap.   1    ). More specifi -
cally, working people’s low gains are defi ned at three levels, earnings, job promo-
tion prospects including job security, and esteem or recognition related to 
achievement. As two of these levels of reward point to labour market conditions, 
this model links the micro-environment of organizations or enterprises with the 
macro-environment of labour-market regimes. To date, with an expanding economic 
globalization, these latter links are receiving special prominence, in particular as 
neo-liberal policies weaken the workers’ needs for protection and security that are 
traditionally addressed by national legislation and welfare state regulations. In sum-
mary, the model of effort-reward imbalance at work seems well suited to capture 
stressful features of work and employment in the context of economic 
globalization. 

 It is of interest to note that this model of stressful work has been extensively 
applied in recent years by researchers interested in work and health in the context of 
economic globalization. This is the case for research conducted not only in Europe 
and North America (Chaps.   3    ,   4    ,   5    ,   6    , and   7    ), but also in Japan (Chap.   8    ), Australia 
(Chap.   9    ), China (Chap.   10    ), and Latin America (Chap.   11    ). Importantly, by 
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 assessing stressful work and employment in different parts of the world with com-
parable data a new source of information with relevance to national and interna-
tional policies has become available. ‘ Effort - reward imbalance ’ and ‘ job strain ’ are 
the two models that were most often used so far in comparative international 
research on work stress-related health outcomes, but other concepts may comple-
ment this development in the future. 

  Monitoring  between-country and within-country differences and trends of psy-
chosocial stress at work has been recognized as one of several crucial prerequisites 
of designing targeted policies of prevention, as refl ected, for instance, in the initia-
tive of the European Commission to conduct regular European Working Conditions 
Surveys through Eurofound ( 2015 ). A related initiative was recently launched by 
OECD, aiming at providing guidelines on the measurement of quality of the work 
environment for all its member states. Descriptive evidence on inequalities in the 
quality of work and employment between and within countries is defi nitely impor-
tant, but current scientifi c knowledge has more to offer to policy development, as 
the following short summary reveals.  

16.2     Entry Points for Policies 

16.2.1     The Challenge of Causality 

 In the twentieth century, occupational health and safety (OHS) has witnessed sev-
eral successes where fi ndings of epidemiological research contributed to the imple-
mentation of far-reaching preventive measures. The ban of asbestos and the 
recognition of asbestos-related occupational diseases provide an instructive exam-
ple. Can we expect similar success with respect to current scientifi c knowledge on 
the impact of health-adverse psychosocial work environments on stress-related dis-
orders? The fi rst part of the answer to this question rests on judgements of causality. 
To help it may be useful to refer to Bradford Hill’s  criteria  of demonstrating a 
 causal association  between exposure and health in the frame of epidemiological 
research. Importantly, these criteria include the strength and consistency of prospec-
tively documented associations between exposure and health, the dose-response 
relationship of this association, the demonstration of biological pathways explain-
ing the link, and the reduction of risk following removal of the exposure (Bradford 
Hill  1965 ). 

 Several chapters of this book have discussed these criteria with respect to the 
effort-reward imbalance model. For instance, in Chaps.   5     and   6    , the strength and 
consistency of prospectively assessed relationships were documented for coronary 
heart disease and depression respectively. While the consistency of fi ndings was 
considered satisfactory, in particular in case of depression, the strength of associa-
tions, as indicated in the elevation of odds ratios, in general was rather moderate, 
rarely exceeding a doubling of relative risk. However, this latter fi nding deserves 
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two important comments. First, even moderately elevated relative risks are relevant 
for policy if the prevalence of exposure is high and if the health problem under study 
occurs with suffi cient frequency. Both aspects are clearly met, given the fact that, 
overall, every fi fth working person is experiencing a critically high level of stressful 
work in terms of effort-reward imbalance (e.g., Wahrendorf et al.  2013 ), and as 
depression and coronary heart disease have been recognized as leading public health 
problems (Mathers and Loncar  2006 ). Second, as was also demonstrated in several 
chapters above, adverse psychosocial work exerts negative effects on a variety of 
stress-related health outcomes. Therefore, judging available evidence with regard to 
a single health outcome does not do justice to a rich body of available knowledge. 
Rather, a synthesis of evidence derived from a spectrum of health outcomes should 
inform policy. Two more causality criteria identifi ed by Bradford Hill were addressed 
in this book. For instance, in Chap.   3     current knowledge of a dose-relationship was 
discussed in the frame of life course studies, and Chap.   7     reviewed research fi ndings 
on psychobiological mechanisms linking exposure to stressful work with adverse 
health outcomes. 

 On balance, it seems that there is now suffi cient scientifi c evidence available to 
recognize a  stressful psychosocial work environment , defi ned and assessed accord-
ing to leading theoretical models, as an  occupational risk factor . This occupational 
risk factor deserves systematic monitoring and implementation of evidence based 
interventions as it can now be assessed in internationally comparable ways, and as 
its effects on health can be quantifi ed, thus providing new explanations and predic-
tions that are relevant for policy. 

 There is one last criterion in Bradford Hill’s list that continues to challenge 
today’s scientifi c community. It concerns the proof of reduced disease incidence 
following an elimination or substantial reduction of the exposure. As discussed in 
Chaps.   5     and   6    , it seems almost impossible to conduct randomized controlled trials 
with adequate statistical power to demonstrate that a substantial reduction of psy-
chosocial stress at work results in a clinically meaningful decrease in the incidence 
of disease. However, for the following reasons we maintain that this limitation does 
not invalidate our conclusion. 

 First, although trials meeting the highest level of scientifi c evidence may not be 
feasible, solid scientifi c results can be derived from carefully designed  intervention 
studies . This has been demonstrated to an impressive extent in the previous chapter. 
In Chap.   15    , criteria for high quality psychosocial workplace intervention studies 
were discussed, and several successful intervention studies were described, docu-
menting signifi cant effects on intermediate health indicators, such as reductions in 
blood pressure values or in burnout symptom scores. 

 Second, we can learn from ‘ natural experiments ’ where distinct adverse or ben-
efi cial changes in work environments or employment conditions result in docu-
mented negative or positive health outcomes. Despite its methodological 
shortcomings, a rich body of relevant evidence is available, either evaluating nega-
tive aspects such as restructuring of enterprises, privatization of public organiza-
tions, or plant closures, or exploring positive aspects such as improving job security, 
work time control, or introducing new leadership principles. For instance, one such 
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positive ‘natural experiment’ was observed in Northern Ireland where the Open 
University together with a trade union established courses for skill training and 
knowledge development of low skilled, low paid workers in large health care orga-
nizations (e.g., catering, cleaning), negotiating some free time for attending tutori-
als and preparing examinations. As a consequence, over 500 low paid employees 
earned certifi cates which improved their future job promotion prospects and their 
quality of work more (The Marmot Review  2010 ) (for more examples Cooper et al. 
 2012 ; see also Chaps.   14     and   15    ). 

 Third, adverse psychosocial work environments are embedded in broader socio-
economic structures. As mentioned, two reward dimensions within this work stress 
model, earnings and job security, connect the micro-environment of organizations 
or enterprises with the macro-environment of labour-market regimes. It is therefore 
important to consider the promises of conducting interventions at a more distal level 
of adverse work environments. Distinct  labour market policies  defi ne one such dis-
tal level of interventions. As these policies vary substantially between countries 
with respect to their quality and comprehensiveness, cross-country comparisons 
may be used to explore whether well-developed labour policies are associated with 
a respective higher overall quality of work and employment and vice versa. The next 
section gives some preliminary research evidence along these lines, pointing to 
potential ‘intervention’ benefi ts of distinct worker-friendly labour policies.  

16.2.2     Distal Entry Points 

 In two recent papers, an empirical approach towards studying distal interventions in 
terms of evaluating the quality of distinct national labour policies was developed. 
Both publications rely on a cross-country comparative longitudinal study, the 
Survey of Health, Aging and Retirement in Europe (SHARE), containing data from 
13 to 16 countries respectively (Wahrendorf and Siegrist  2014 ; Lunau et al.  2015 ). 
The  fi rst paper  uses SHARE data from the third wave (2008–2009), while data from 
the fourth wave (2010–2011) were analysed in the second paper that additionally 
included data from the English Longitudinal Study on Aging (ELSA) obtained dur-
ing the same time period. Both studies collected interview data on a health-adverse 
psychosocial work environment, and they combined this data with information on 
two sets of labour market policy indicators, designed as proxy measures of national 
integration or compensation (protection) policies. Measures of the fi rst type of poli-
cies refl ect investments in continued education and in return-to work of disabled or 
unemployed people, whereas measures of the second type indicate the amount of 
generosity and accessibility of benefi t programmes for workers in case of disability 
or unemployment. Although indicators of the two studies are not strictly identical, 
their results provide some comparative insights. Both publications tested their 
research hypothesis by means of a series of multilevel linear models, and they visu-
alized relevant fi ndings as scatter plots or as graphs derived from linear regression 
analysis. 

M. Marmot and J. Siegrist

http://dx.doi.org/10.1007/978-3-319-32937-6_14
http://dx.doi.org/10.1007/978-3-319-32937-6_15


371

 Figure  16.1  displays the scatter plots of associations between a summary mea-
sure of stressful psychosocial work at national level, based on the aggregate mean 
score of the respective population, and an index of each country’s amount of offer-
ing compensation and integration policies respectively. Stressful psychosocial work 
was measured by a sum score of 16 items representing abbreviated scales of the 
demand-control and effort-reward imbalance models and a self-evaluation of one’s 
overall job career. The two ‘integration’ and ‘compensation’ indices were developed 
by OECD, refl ecting the availability and quality of ten respective policy programs, 
evaluated by experts on a score ranging from 0 to 5 for several years. To interpret 
the results of the fi gure one should notice that scores of stressful work range from 0 
(no stress) to 48 (high stress) and that policy indices range from 0 (poorest policy) 
to 50 (best policy) (Wahrendorf and Siegrist  2014 ). In case of the compensation 
index, associations are slightly less pronounced as we observe a group of countries 
with low compensation scores (low levels of system generosity) and low mean level 
of stressful work (Austria, France, Belgium) (R 2  = 24.2). In contrast, an almost lin-
ear association is observed in case of the integration index where more pronounced 
integration policies are related to lower mean scores of stressful work (R 2  = 66.5).

   The fi ndings of this study support the notion that the average level of stressful 
work experienced by employees of a country varies to some extent according to the 
degree to which distinct national labour and social policies are implemented. In our 
case, this holds particularly true for integration policies which support the efforts of 
disabled, chronically ill and unemployed people to return to paid work. As the risks 
of disability, chronic illness and unemployment are unequally distributed among 

  Fig. 16.1    Adjusted mean scores of stressful work among older male and female employees 
(N = 11181) and policy indices. Mean scores of stressful work are adjusted for sex, age, retirement 
age, periods of disability, job absence due to disability, childhood circumstances (occupational 
position of main breadwinner, number of books, housing conditions and overcrowding) and labour 
market disadvantage (occupational position in main job, involuntary job loss (laid off and plant 
closure) and period of unemployment) (Source: Wahrendorf and Siegrist ( 2014 ))       
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employed populations, leaving those in lower socioeconomic positions at higher 
risk, these policies have the potential of contributing to a reduction of the social 
gradient of adverse working conditions and their negative effects on the health of 
working people. 

 To address this latter problem in more detail the  second paper  analysed social 
gradients of stressful work and the potential impact of national labour policies on 
the steepness of these gradients. In this extended data set on older working persons 
from 16 European countries psychosocial stress at work was assessed by two sum-
mary measures refl ecting the two work stress models of effort-reward imbalance 
and demand-control (control only), and the two sets of policy indicators were fur-
ther distinguished by using two macro indicators of integrative and compensation 
(or protective) programmes. In the latter case, ‘replacement rate’ describes the 
expected fi nancial support in the period directly after job loss as a percentage of the 
net income before job loss, whereas the OECD indicator of ‘passive labour market 
policy’ (PLMP) is calculated as percentage of GDP investments in unemployment 
benefi ts and in expenditures that compensate premature retirement of older workers 
with disadvantages on the labour market. In case of integrative policies, the fi rst 
indicator represents the percentage of older workers who confi rmed that they 
received training or education in the last 12 months (‘lifelong learning’), and ‘active 
labour market policies’ (ALMP) refers to the amount of public expenditures to pro-
mote reintegration into work (percentage of GDP). Social inequality was measured 
by the respondents’ highest educational degree, as defi ned by the International 
Standard Classifi cation of Education (ISCED). This measure explicitly considers 
national variations in educational systems, and thus renders it accessible for cross- 
country comparisons (Lunau et al.  2015 ). 

 Three results of this study deserve attention. First, as expected, consistent educa-
tional gradients of stressful work were observed in a majority of countries, with 
higher levels of stress among those with lower education. Second, when the pre-
dicted educational differences in work stress per country (low vs. high education) 
were plotted against the two indicators of integrative policies, ‘lifelong learning’ 
and ‘ALMP’, linear trends similar to those depicted in Fig.  16.1  were observed. 
Sweden, Denmark, Switzerland, the Netherlands and Belgium were countries where 
differences in work stress between low and high educated workers were relatively 
small. At the same time these countries exhibited a high percentage of older workers 
with training experiences, and their ALMP expenditures were high. Conversely, 
large educational differences in stressful work were found in Eastern and Southern 
European countries, where participation in lifelong learning and ALMP expendi-
tures were modest (Lunau et al.  2015 ; results not shown). Third, when testing in 
multilevel models whether the strength of associations between educational level 
and work stress varies according to the extent of implementation of policies, the 
main results visualized in Fig .   16.2  show that with regard to effort-reward imbal-
ance this is the case for three out of four policy indicators, whereas in case of low 
control this variation is obvious with regard to lifelong learning only (Lunau et al. 
 2015 ).
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   Although these fi ndings should be interpreted with caution they indicate that the 
 burden of disadvantageous work , as measured by the effort-reward ratio, is  lower 
among less educated people  in countries with  well developed integration policies  
than in countries with poor policies. Moreover, disparities between educational 
groups are smaller. This suggests that specifi c active labor market policies target the 

  Fig. 16.2    Predicted levels of work stress by education at different levels of macro indicators. 
Expenditures into active (ALMP) and passive labour market policies (PLMP) are weighted by 
unemployment rate (Source: Lunau et al. ( 2015 ))       
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needs of less privileged older workers particularly well. The benefi ts of measures 
that support return to work following disease or disability, and of measures that 
enable workers to change or modify their job following retraining and education 
may become visible in lower mean levels of stressful work. Given the negative con-
sequences of stressful work on health, the results of this study can direct policy 
attempts towards reducing social inequalities in health of older workers (Lunau 
et al.  2015 ). 

  In conclusion , current  scientifi c evidence  derived from more than two decades of 
international research on  stressful working and employment conditions  and their 
effects on health, and more specifi cally on social inequalities in health, has reached 
a level of consistency and robustness that justifi es its use as a  knowledge base 
informing and directing policy efforts  through different entry points. These entry 
points concern the implementation and improvement of routine monitoring sys-
tems, the investments in human capital to strengthen occupational health and safety 
services, the pressures and incentives to employers and other stakeholders to pro-
mote healthy work within companies and organizations, and the development of 
active labour market policies at national and international levels that reduce the 
burden of stressful work and its adverse effects on health. The fi nal section describes 
these entry points as calls for action.   

16.3     What Should Be Done 

 To ensure that workplaces are safe and to protect workers from occupational haz-
ards and diseases is a key responsibility of  employers . These duties and responsibili-
ties need to be controlled by authorities, based on  national laws and regulations , 
and  OHS services  have been established to support employers and employees in 
their efforts to prevent work-related risk and to promote healthy work. Legislation 
and regulations vary considerably between countries, despite some binding interna-
tional conventions, most importantly those on fundamental rights of workers 
declared by the  International Labour Organization  (ILO) ( 2013 ). To date, many 
countries in less developed parts of the world still lack basic safety, health and social 
protection measures of working people, they are deprived of occupational health 
and safety services, and their social security system fails to meet even basic needs 
of working people and their families (WHO  2008 ; Benach et al.  2007 ). Moreover, 
substantial variations in the availability and quality of worksite risk prevention and 
health promotion are observed in economically advanced societies, for instance 
between eastern and western European countries, and between northern and south-
ern European nations (WHO  2014 ). Importantly, there are also drawbacks in coun-
tries with well-developed welfare regimes. With the diffusion of neo-liberal policies 
stimulated by  economic globalization  the impact of national legislation, of social 
protection and active labor market programs has been weakened, in conjunction 
with a cutback in government spending and an increasing privatization of public 
services, thus  reducing the governments ’  policy capacity  (Labonté  2015 ). The great 
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recession starting in 2008 has exacerbated these developments in some high income 
countries, urging them to adopt austerity programs with their negative consequences 
for the health and welfare of vulnerable groups (Stuckler et al.  2009 ). 

 Against this background, it has become increasingly diffi cult to achieve progress 
in negotiations on fair employment and working conditions between employers, 
trade unions and governments, given their restriction to the national context. In low 
income countries, with large proportions of the work force in informal employment, 
trade unions may not be potent forces for improving working conditions. The Self 
Employed Womens Association (SEWA) in India is a notable exception (Marmot 
 2015 ). In countries such as the US and UK, decline in trade union membership, 
particularly in the private sector, has led to a shift in the balance of power to 
employers. 

 With the liberalization of capital, trade and labor markets and with increasing 
economic power of transnational corporations the regulatory impact exerted by 
national governments has been substantially diminished. Therefore, efforts are 
needed towards  establishing effective supranational regulation  to ensure basic 
human rights at work internationally. Several such initiatives have been proposed. 
As a fi rst, particularly important activity, the ILO’s ‘Social Protection Floor 
Initiative’ must be mentioned (ILO  2013 ). Although several UN agencies, develop-
ment banks, and governments support this initiative, there is still a long way to go 
until all member states will adopt it, given the absence of formal sanctions. Amongst 
others, this initiative recommends the introduction of minimal wages, of health- and 
unemployment- insurance, and of reliable pension systems, thus  extending formal 
employment contracts  at the expense of the informal sector. Moreover, national 
labor market programs are proposed to reduce youth unemployment and adult long- 
term unemployment.  Transnational corporations  are asked to apply the same 
employment standards for their employees in high-income and low-income coun-
tries, and to refrain from relocating their production sites to countries with mini-
mally regulated workforce. There is now some evidence that the  World Trade 
Organization  (WTO) recognizes the importance of occupational health and safety 
standards and related social protection measures in transnational trade and invest-
ment treaties (Labonté  2015 ). 

 In addition to the initiatives of ILO and WTO the  World Health Organization  
(WHO) has fostered a global movement to promote health equity, including work- 
related health, based on the Commission on Social Determinants of Health Final 
Report (WHO  2008 ).  Core recommendations  of this infl uential report are that:

 –      “Full and fair employment and decent work be made a shared objective of international 
institutions and a central part of national policy agendas and development strategies;  

 –   National governments develop and implement economic and social policies that provide 
secure work and a living wage that takes into account the real and current cost of living 
for health;  

 –   Public capacity be strengthened to implement regulator mechanisms to promote and 
enforce fair employment and decent work standards for all workers;  

 –   Governments reduce insecurity among people in precarious work arrangements;  
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 –   Occupational Health and Safety (OHS) policy and programmes be applied to all work-
ers …and include work-related stressors and behaviours as well as exposure to material 
hazards” (WHO  2008 , p. 76ff.).    

   More recently, these recommendations were reinforced and extended by a Task 
Group Report on Employment and Working Conditions that was developed, not 
least with our own input, in the frame of the ‘Review of social determinants and the 
health divide in the WHO European Region’ (Siegrist et al.  2015 ). With regard to the 
supranational level, it was emphasized that coordinated international efforts are 
required to reduce the impact of neo-liberal policies on labor market standards, 
wage policies, and income distribution, and that the regulatory infl uence of interna-
tional organizations should be enforced in dealing with marked-based fi nancial and 
economic crises. 

 The Commission on Social Determinants of Health called for health equity in all 
policies. All policies should be formulated with regard to the likely impact on health 
equity. Labour market policies, just discussed, are highly relevant. So, too a recent 
report from the  International Monetary Found  that recommends  stronger redistri-
bution of income  via progressive taxation. Based on an analysis of economic growth 
in 153 countries the report concludes that such redistribution measures reduce 
income inequality which in turn stimulates economic growth (Ostry et al.  2014 ). An 
effect of such income redistribution is to improve the income of the worst off which, 
in turn, will have the likely effect of promoting health equity. A key recommenda-
tion of the Marmot Review of Health Inequalities in England, Fair Society Healthy 
Lives, was that everyone in the population should have the minimum income neces-
sary for a healthy life (Marmot  2010 ). 

 Other recommendations of this recent WHO European Report are directed at the 
 national level . For instance, work and employment-related  material and psychoso-
cial adversities  should be  monitored  in a systematic and regular way, based on 
national legislation, using scientifi cally approved tools. Their health impact should 
be assessed in collaboration with occupational health and safety professionals, and 
 measures of improvement  should be  implemented , using an established implementa-
tion cycle (Leka and Jain  2010 ; Siegrist et al.  2015 ). Furthermore, recognizing the 
evidence of persistent social inequalities in the quality of work and the burden of 
work-related diseases, investments into primary and secondary prevention at work 
should be prioritized according to need, with  special emphasis on most vulnerable 
occupational groups . As lack of control and reward at work were shown to be criti-
cal determinants of a variety of stress-related disorders and to be more prevalent 
among lower occupational status groups, focusing interventions around these 
dimensions and targeting less privileged groups within the workforce are high pri-
orities. Last, but not least, the solid body of currently available knowledge needs to 
be disseminated through professional declarations by scientifi c networks, public 
media campaigns and related channels to motivate responsible stakeholders, politi-
cal movements, civil society activities, and the broader public to call for action and 
to develop targeted initiatives, with a hope that  fair and decent work , and specifi -
cally  justice of exchange at work , are  moved up on the political agenda . 
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  To conclude , within a globalized economy the reduction of poor quality of 
employment and work and the reduction of their adverse effects on workers’ health 
provide substantial challenges to national and international occupational policies. 
But over the past two or three decades we have witnessed a substantial increase of 
scientifi c evidence on causes and consequences of unhealthy work, and enhanced 
policy efforts to tackle these challenges are emerging at international, national, and 
local levels. Therefore, there is hope that these efforts will ultimately result in a size-
able reduction of health inequalities and in further growth of sustainable and healthy 
work.     
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